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byn  omicremenik  ychlHBIMIAp ~— mieT  enaepaeri ckoHe — Kazakcran
Mekrentepinaeri STEM OuniM Oepyal JaMbITybl 3€pTTEy HOTHKEICPIH KaMTHIBI.
STEM Oimim  Oepyai  YUBIMIACTBIPYABIH  HETI3r  TOCUIAEpPl  KAapacThIPBUIBI,
MEKTENTep/Ierl OKYIIbUIAPbIH  FHUIBIMU-3€PTTEY JaFbUIApbIH  KaJBINTACTHIPYFa
BIKIIaJl ~ €TETIH  JKapaTbUIBICTAaHY-FBUIBIMH,  MAaTEMATHKAIBIK,  TEXHOJIOTHSIIBIK
CayaTThUIBIKTBI JAMBITY OOUBIHINIA SICTEMENIK HYCKAyJap YCHIHBUIIBL.

OKy-oficTeMeNiK YChIHBIMIAp OuTiM Oepy calachlHIaFrbl MYFaTIMAEP MEH
MaMaHJapfa apHaJiFaH, COHJal-ak Kasipri 3aMaHrel OuliM Oepy MocelnenepiH
3epTTEeyIIep YUIIH Naiaambl 00JIybl MYMKIH.

Hacrosimmas metoaunueckas pa3paboTKa COACPKUT PE3YJIbTaThl HCCICIOBAHUS
pazButus STEM oOpa3zoBanusi B IIKOJax 3apyOexkHBIX cTpaH U Kazaxcrana.
Paccmotpensl  ocHoBHble moOaxonbl Kk opranuzainumu  STEM  oOpaszoBanust u
NpPENCTaBIEHbl METOJANYECKHE PEKOMEHAAIMU [0 Pa3BUTHUIO €CTECTBEHHOHAYYHOM,
MaTeMaTH4eCcKOMu, TEXHOJIOTUYECKOMN IPaMOTHOCTH, CHOCOOCTBYIOIIUX
(hOpPMHUPOBAHHUIO UCCIIEAO0BATENBCKIX HABBIKOB O0YYaOIIUXCS IIKOJ.

Meroauueckue peKOMEHIAMM aJpecOBaHbl IeJaroraM M CIEHUaINCTaM B
chepe oOpazoBaHus, a TaKKe MOTYT OBITh TIOJE3HBIM ISl HCCIeIOoBaTeeH
COBpPEMEHHBIX TIPoOJIeM 00pa3oBaHuUs.



Kipicme

Kazakcran Pecnybmukaceinbie [Ipesunenti H.O.Hazap6aeBteiH Kazakcran
xankpiHa 2017 xeuEbl 31 KaHTapaarbl «Kas3akCTaHHBIH — YIIHIN  SKaHFBIPYBI:
xahannplk Oocekere kaOuertutik» JKonmayeiHna okoHe «PyxaHu KaHFBIpY»
OarapiaMachiHaa, KOFaM KalpaTKepsiepiHiH, FalbIMIap MEH OW3HEC OKUIIEepPiHIH
COMJIETEeH CO3JEpIHe, MEMJIEKETTE FBUIBIMABI KaXET eTETIH TEXHOJIOTUSIAP b
JAMBITY, >KOFapbl TEXHOJOTUSIHBI Malija’laHaThlH OHIIPICTEPl KYPY, KOFaphbl OUTIKTI
MaMaHJapIbl, ocipece HHXKEHEPJIK Kaapiaapabl Jaspiiayibl JaMbITy KaKETTUIIT
OlpHeIIe peT aTajabll OTTI.

Ocbl  OKy O KbUIbIHAaFbIPecniyOnuMKaMyFamiMIepiHIH  JOCTYpJl  TaMbi3
KOH(EpEeHIMsACH /1a >KaHAa OKY J>KbUIBIHBIH OacTalyblH »KOHE »aHa MeJarorvuKaibIK
ujesap/ibl KOpCceTe OTBHIPHIN, Oackapy MEH HMHHOBAIUA MOceJeNiepiH TalKbLIayFa,
«KazakcTaHHBIH YIIIHIIN JKaHFBIPYBI: JkahaHABIK Oocekere KaOumeTTimik» IIpesumeHt
XKonnayeinna sxoHe «PyxaHu kaHFBIpY» OarmapiamMachlHIa, COHBIMEH Karap
Kazakcran PecnybiumkacbianabiniM Oepynl oHe FbUIBIMIABL AambITyablH 2016-2019
KbUIIapFa apHaJiFaH MEMJICKETTIK OariapiaMachlHIa KOPCETUITeH TarChlpMallapabl
OpBIHIAY, OUTIM Oepy/l >KaHFBIPTY OOMBIHILIA OMICTEMENIK YCBIHBICTAPAbI d31pJieyii
’KY3€re achlpy JKOJJAPbIH HAKThUIAYFa apHAIIBL.

bimim Oepyzaeri Oacka 3amMaHayW HWHHOBAIMSIBIK YpAicTep cusakrbl, STEM
OutiMm Oepy, amam3aT KOFaMBIHBIH 3aMaHayd WHAYCTPHAIABI-IUGPIABI  J9Yipi
MIHJIETTEpIHE *Kayar Oepy, COHAal-aK FhUIBIMU-OMICTEMENIK HET13/11 KoHE iC KY31HIe
TOJICNICHTeH TUIaT(GopMaHbl KaObUIIanIbI.

2003 xbuiel ¥aTThIK FHUTBIME KOpAbIH (NSF, National Science Foundation,
USA) nupekropsr P. Konsemn (Dr. Rita R. Colwell, 2003), kepHekTi MyramiMaep/i
MapanaTTay Ke3iHze ceiereH ce3iHae «... 613 NSF-reri Toxipubenen OuriM amy MeH
3epTTey MYMKIHAIKTEpIH HHTErpanusiay OKYIIbUIAPJbIH  ©3[epiHIH  OUTIMIH
TEPEHIETYre KOHE  CBhIHBIITa OKBII  YHPEHylH YJIKeH mpoOiemManapMeH
OalimaHpICTRIpYFa KoMeKTeceTiHiH Oinemis.CoHpal-ak, ojap €H ajfallKbl FBUIBIMH
YKaHAJBIKTApAbIH KyaHBIIIBIH CE31HYre MYMKIHAIK Oepeni. bys Typansl amepukaHabIK
aKbIH, CBHIHILIBI oHE MyFainiM Mapk Ban Jlopen gon aifTkan cusiKThl: «OKBITY ©HEPI -
OYJI )KaHAIIBIKTAp allyFa BIHTAJIAHABIPY ©HEPI...» — JEM aTan KOpPCeTTi.

NSF  wmapanatet 2001  KbUTBI ~ JUCCEPTALMSIIBIK ~ CTUICHAMS — PETIHIE
FANIBIMIAP/IBI  KBI3BIKTBIPY YIIIH JKOHE MaTeMaTuKa, FbUIbIM, WHXXEHEpUS JKOHE
TEXHOJIOTUSl calachlHIarbl OakalaBpuaT cajnacel OoiibiHIIA Kypbuinel. (STEM,
Science, Technology, Engineering, Math - Heri3ri OIPIKTIPUITeH aKaIeMUSJIBIK
noHzaep, osapasiH Oipiectiri STEM Heri3in Kypaiiasl). KepHekTi KeTicTiKTepre
apHaJFaH MapamnaT aKaJIeMUSIIBIK MOJCHHUETKE BIKHAJl €Te/l, OJ1 TeK FhUIBIMU-3EPTTEY
XKoHE OuTiM Oepy callaChIHIAFbl KETICTIKTEP/Al FaHAa €MeC, OJap/IbIH IIbIFApMAIIbUIBIK
MHTETPALMSCHIH [1a KOoJmaiael. OKBITYIIBUIAPIbIH 63 cajajapblHaa KOMIOACITbUIBIFEI
KOHE OKYIIBLIAP/IbIH OKYBIH BIHTAJIAHABIPY/IaFbl MHHOBAMUSIILIK CTUIl OHBI NSF -HiH
OKBITY JKOHE 3€PTTEYy CaJlaChIHJIaFbl JKETICTIKTEP1 YIIIH KOFapbl Mapanarka ue OOJIbL.
byn Oarmapnama Oapieik STEM moHmepinaeri OKyImIBUIApMEH Oipre  FBUIBIMHU
KAHATBIKTApAbIH JKaHA YPIICTEpl MEH apTHIKUIBUIBIKTAPBIH >KaCAaWThIH MYFaIIMIEP/Il
TaHBITA/IbI )KOHE MOWBIHIATA/IbI.



Kazipri ke3me mudpiablK TEXHOJOTHSAIAPABl JAMBITY JKOHE ajgaM KbI3METIHIH
OapnbIK camachlH IUGPIAHABIPYABIH JKbUIIAM KapKbIHMEH JaMyblHa OaliIaHbICTHI
STEM OimiM Oepy MaHBI3IBI KOHE ©3€KTI Mocelle, OuTIM Oepy >KYHeCiHIH OapiibIK
JCHIeINepiHae epeKile Hazap ayJdapyAbl Tajam eTelli, erep HaKThIpaK ajcak
MEKTEIKe JICHIHT1 jkoHe KociOu JaeHreimeri OumiM Oepyai Koca ajaFaH/a.

Kazakcran PecnyOnuKachlHBIH VJITTBIK OUTIM  KYHECIHIE KapaTbUILICTaHy
FRUIBIMAAPHI ((pU3HMKa, XUMHs, OHOJIOTHS) OOMWBIHINIA >KOHE MaTEMAaTHKAaJbIK OuIIM
Oepy opmaitbiM OachIMIIbIKKa He. MaTemaTuKaHbl YHpEHy MIHJETTI TOH peTIHIE
XKaiambl OuTiIM  OepeTiH MEKTEeNTiH OIpiHIIl ChIHBINITApbIHAH Oacranaabl. PDu3uka,
xumusi, Ouosorusi xoHe uHPopmatuka (1986-1987 xok. Oacrar) CUSKTBI HOHIEP/II
OKy >XKaimbl OuTiM Oepy MekTeOiHAe OipHelie >KbUT MIHACTTI OOJbIN TaOBLIaIbI.
PecniyOnmukansik opta Outim Oepy kyHeci ymiH STEM OGarbIThIHBIH ©3€KTUITH
metenye xoHe Kazakcranna TanpiMan PecnyOnmkanblk (u3nka-maTeMaTuKa MEKTeO1
(POMM, 1972), Pusuka-MaTeMaTUKAIBIK KOHE XUMUS-OUOJOTHUSIIBIK OaFbITTaFb
Hazap6aeB 3usatkepnik mekrentepi (HUILLL 2009 xpiiman Gacraln) jkoHE MaTeMaTHKa
KoHe (u3MKa, XUMHS KOHE OHOJIOTHS MOHAEPIH TEPEHIETINl OKBITaThiH Oacka naa
KOINTETeH MeKTenTepinaeri Ourim  Oepy Oafmapiamanapbl MEH Ic-IIapaiapbl
pacraisl.

Hereamen, ka3ipri yakpitTa STEM  OarbITBIHBIH HETI3TT  CYOBEKTUIEpIH
3epTTeyre 3aMaHayd Ke3Kapac Oackaia KepiHemi, SFHM 3aMaHayd aKnapaTThIK
KOFaM, MaTeMaruka, (Gpu3nka, XUMHs, OHUOJIOTHS KOHE WHXXUHUPHUHT (MPOrpaMMalibIK
KaMTaMachl3 €Ty, MOJICKYJISIPJIbIK-TeHETUKAIBIK WHKEHEPHsI, HHXKEHEPJIK TEeXHHUKa
KoHe T.0.) OOMBIHIIA KOJ JKETIMIl KOHE BIKTUMAJ FBUIBIMH 3€pTTEyJIEpMEH
UHTErpanusiiaybl KaMTUTBIH ©MIpre HEFypJbiM OeHIMICITeH OKBITYABIH >KaHa
dbopMaceiHbH mNaiga OoiybiHa bIKNAT eTTi. COHbIMEH KaTap, OJ TEXHOJIOTHSIIBIK
CayaTTBUIBIFBIH YIITACTHIPA MaTEMAaTHKa, FHUIBIMU >KOHE HWH)KEHEPJIK TIKIPUOEHI,
MHTETrpalUsIbIK MenimMaepal Tady Kypeni NpoleciHae oKUK npodiaemManapbl MeH
MepCIeKTUBaIapbl TEpeH TYCIHyre bIKOau erefl aen kyturyae. STEM Ourim Gepy,
Oyn - OimMm Oepy camaceiHma <«OKapaTeuieicTaHy», «MaTeMaTHKa JKOHE
nHpopmaTuka», poOOTOTEeXHHWKA OOMBIHIIA HJICKTUBTI TMOHIEP ©3TepMEIUITIH
CyOBEKTUICpIHIH TEpeH 3epTTeyli Ouiaipeni, Tpadukaimblk Au3ailH koHE Oacka J1a
OKyIIbIIApAGIH 21-111 Facklp/ia TaOBICKAa MEH Oocekere KaOUIETTUTIKTIH Ka)KeT HeEri3ri
JaFAbUIaphIH TaMBITYFa OarbITTalIFaH.

CoHbIMEH, JKapaTbUILICTAaHy FBUIBIMJAPbl MEH MaTeMaTUKaHbl 3epTTey
TEXHOJIOTUSIIBIK KOHE WH)XKMHUPHUHITIK NaFapuiapabl Oip yakbITTa MEHrepy apKbUIbl
Ka3ipri 3aMaHfbl MpobiieManapFa HHHOBAIMSJIBIK IISITIMICP/Il alliajbl.

Nmxenepnik >xo0anay OapbIChIHAA OKYIIbUIAp MpoOJeManapbl aHbIKTAI,
OJIAapJIbl TAMBITAJIbl, CHIHANIBI KOHE OJIapAbl HIeny xojaapbiH Tadansl. STEM Oinim
OepyOKyIIbUIAP b XKapaThUIBICTAaHy-MaTEMaTHUKAIIBIK KOHE WH)XCHEPJIIK-
TEXHOJIOTHSIJIBIK OarbITTaFbl HETI3T1 MoHJep OoWbIHIIA OUTIM aiyFa, ChIHUA Oilay
JAFbUIapbIH JaMBITYFa OHE FhUIBIM MEH TEXHHKaJa KOCIKE JEreH YMThUIBICTBHI
JaMBITyFa OarbITTaJa bl

Ocbiran OalmaHbICTBI, OYTIHIT TaHaa, opta OuUlM Oepy KyHeciHIH MaHbI3IbI
MIHJIETTEPIHIH Oipl OKYIIBUIAPJLIH FBUIBIMU-3EPTTEY JKOHE >KOOAJBIK KbI3METIHE
Kargall  Jkacay, OKapaThUIBICTaHy, (U3MKa-MaTeMaTHKa  JKOHE  TEXHHKAJIBIK
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FBUIBIMIAP/ABl  OKBIM-YUPEHY, FBUIBIMU-TEXHUKAJBIK [IBIFAPMAIIbUIBIKTB  JKY3€re
acelpy, TaKBIPBINITHIK PEKPEAlUsIIBIK KOHE JKEIUIK Xko00a e3apa opeKeTTecy/l
YUBIMAACTBIPY,  OKYIIBUIAPJBIH  IIBFAPMAIIBUIBIK  €CeNTIK  Oijlay  KaOuleTiH

KaJIBIIITaCTBHIPYFA, FBUIBIMU-3EPTTEY OacTamanapbiHa, WHKEHEPJIIK KOHE
TEXHOJIOTUSIIBIK ~ MEPCTIEKTUBANAPbIHA ~ ©3JEPIHIH  BIHTAJAHABIPYJIAPBIH KOPCETYre
BIKITAJT €TY.

OkymbutapabplH ~ OUTIMIUTIKKE JIETeH TOMEH MOTHBAIMACH KarJalbiHIa
FBUIBIMU JKOHE TEXHHMKAIIBIK IIBIFAPMAIIIBUIBIK, OKYy OaFmapiamManapblH KEeTUIAIpY,
Oanamap MEH >KacTapJiblH MHTEJUICKTYaJAbl JaMybl VIIIH apHabl KEHICTIKTEP MEH
HBICAHIApABl KYpYy JKOHE OJapJblH HWHXEHepiiK-Oarmapianrad Oargapiamaiapaa
JabIHIATyhl epekine ©o3ekTi Oousbinm oThlp. bamamap MeH kactapra FBUIBIM MEH
TEXHUKaHBIH OpPTYPJl cajlajiapblHaH OUTIM aly YIIiH HHTepakTuBTi «VccriemoBarh —
JlelictBoBath — 3HaTh — YMETHHTYpHAE OUIIM aiyra, OacTaMallbUIIBIKTBI, CHIHU
oiflayApl JaMBITyFa OHE >Kac YpIakKa CTaHIapTThl eMec MIemiMaepidl >kacayra
MYMKIHAIK OepeTiH OutiM Oepyal JaMbITy YIIIH JKaFaail skacay Kaxer.

Ocbl  YCBHIHBIMAAPABIH ~ ©3CKTUIr  JKaumel  OutiM  Oepy  MeKTemnTepi
MyYFagiMepiHe JkoHe OuriM Oepy calachlHIaFbl MaMaHAapFa »XOHE Ka3aKCTaHJIBIK
OutiM Oepy >KYHMeCiHJIe OChbl OArbITThl €HII3y >KOHE JaMbITy OOMBIHINA YCHIHBIMAapFa
STEM O6urim Oepy (onmeMaik OuTiM Oepy KEHICTITIHAE) Typajibl CEHIMJI »KOHE
FBUIBIMH-O/IICTEMENIK HETI3/IeMEeHI KaMTaMachl3 €Ty KXKETTLIIrHe OailIaHbICThI.

byn ychHBIMAap HMHXEHEPIK MaMaHABIKTApAbl TaHJayFa BIHTAJAHIBIPATHIH
XKOHE pECEWTK FhUIIM MEH TEXHUKAHBIH OachiM OarbITTapblH JaMbITY VIIIH
aKaJIeMUSIIBIK OUTIMI MEH KOCINTIK KY3BIPETTUTIr Oap Oosaimiak OUTIKTI MHXKEHEPJIIK
KaJIpJapJibl Y3MIKCI3 OKBITY >KYMECIH KaJlbINTACThIpyFa MYMKIHIIK O€peTiH camajbl
OUTIM OpTaChIH KYpyFa KeMeKTece/1 Jen 0obKaHya.

CoHpaii-ak, o3ipyieHreH ycbiHbIMAap XXI Facblp OKYIIBUIAPHI YIIIH KaXKETTI
nepbec JOepekTepll - FaJaMIbIK akKmaparTap MEH KapbIM-KaThbIHAC JdaFIbUIapbIH,
*ahaHJbIK aJaMHBIH WHTEUICKTYaIbl MIKIpTajJacTapblH >KOHE MICHIIM KaObUIAay/bl,
Kammel — anFaHaa  okahaHABIK — aKmaparTapAbl, — KOMMYHHKAIMSUIBIK — JKOHE
TEXHOJIOTHSITIBIK ~ KY3BIPETTUIIKTI €CENTIK Oilay CHUSKTBI OeJCeHAl KacHUeTTepal
JaMbITyFa KOMEKTECEI1.



I. STEM BLJIIM BEPY/II )KY3ET'E ACBIPYJbIH XAJBIKAPAJBIK
"KOHE KA3BAKCTAHJBIK TOKIPUBECI

1.1 STEM 6inim 0epyain e3ekTiliri, MaKcaTbl MeH MiHeTTEpi

AknapatTeiK skahaHmany JoyipiHAE >KOHE TEXHOJOTHUSHBIH TE€3 3BOJIOLHUACHI
Ke31HJe MalllMHa jKacay, FbUIbIM, oHep, IT TexHonoruscel xoHe T.0. OalIaHBICTHI
MaMaHJbIKTap OapraH cailblH TaHbIMan Oosia Oactaabl. Tasy yakbITTa OoOJariakra
eJIecTeTy KHUbIH OOJIBIN KEJeTIH MaMaHABIKTap Maiija 00Jiaabl, ojap >KapaTbUIbICTaHy
FBUIBIMIAPBIMEH UHTEpENCTe TEXHOJOTUSJIAp MEH KOFaphl TEXHOJIOTHSIIBIK
eHAIpicrieH  OaiyaHbICTBl  OoJafbl. BHOTEXHONOTHS  KOHE  HAHOTEXHOJOTHS
caJlachlHJla MaMaHJap CcypaHbicka ue Oonaabl. Jlemek, >kaHa OybIH MamaHAapbl
KapaTbUIBICTaHy, HWH)XXEHEpUsS JKOHE TEXHOJIOTHsI CalachblHIarbl OuriM  Oepy
caylaJlapbIHbIH KEH ayKbIMbIHAH >KaH->KaKThl OKBITY/bI KOHE OUTIMJI1 Taslar eTe/l.

OpOip Oacekere KaOUIETTI MEMJICKETTIH OUTIM Oepy Kyilecl alablHIa Macele
Oap - MyHJail MaMaHIapibl Kajail gaibiHaay kepek? Tasy *KoHe ajibIc HIeT eIepIiH
KOINTETeH  eNJIepIHAe  JKOFapbl  TEXHOJIOTHSUIAp  CajachlHAAFhl ~ MaMaHIapAbl
naspyaynbiH Herizsi STEM OimiMm 6o Tabbiiaasl. CoHabikTan ABcTpanus, Keiraid,
¥Yneioputanus, M3pawns, Kopes, Cunramyp, AKII cuskrsl xkentered ennep STEM
OoutiM Oepy canachlHAa MEMJICKETTIK Oarnapiamanap >xyprizenl. Kemreren emnepiiy
OutiM Oepy >KyienepiHae OKyIIbUIapAbIH €CENTIK Oiiay AarIbUIapblH €pTe, MaKCaTThI
TYpAE HOaMbITy KaXKETTUIr, FbUIBIMU-3€PTTEY JKYMBICTAPhI, >KOOAJBIK TOMTHIK
KYMBICKA  KBI3BIFYIIBUIBIK JKOHE HAKThl HMHXCHEPTIK JKOHE TEXHOJOTHSIIBIK
HOTIDKEJIEp ally KaKeTTUTIr Oaiikanasbl.

Kazipri yakpirta STEM 0611im Gepy OesceH[i JaMbIl Keje/l, HEri3ri UAesChI
KapaThUIBICTAHY FHUIBIMIAPBIHBIH WHTETPAIMACH OOJBIN TaOBUIATHIH OAFbIT PETIHE,
TEXHOJIOTUSIIAp, MOJENbACY, ©OHep, MaTeMaThKa, MOHAPaJbIK JKOHE KOJAaHOAIbI
tocinaepai kosgany. CoHbIMEH KaTtap, OuLTiM Oepy HEri3ri MIiHAETI OKBITY VIIiH
MoHApasblK, IIBIFAPMAIIBUIBIK, K00a HEri3IHAerl TOCUT HETI3IHIE OKYIIbUIAPIbIH
KY3BIPETTUIITH JaMBITY OOJIbIN TaObLIA IbI.

STEM 6uriMm OGepynl €Hrizy »oHE JaMbITy KO3JAEpiH Taljay >KOHE 3epTTey,
Ka3ipri 3amaHfbl OUTIM OepyJeri JKeTeKInl XoHe aHa OarelT perTinae STEM
TYKBIPBIMIAMAChl  TICMXOJIOTHSUIBIK-TIEIaTOTHKANBIK ~ TY KBbIpbIMamanap MeH
TEXHOJIOTUSITIAPIbIH KEH ayKbIMbIH KaMTHUJIBL.

Yukunenus amblK SHIUKIONEANS ayJapMachiHBIH aHBIKTaMachl OOWBIHIIA:

STEM ( science-FbuUIbIM, technology-texHuka, engineering -
uHXeHepiik,mathematics - marematuka, o0ypsiH METS nen atanatein)- OyJl FbUIBIM,
TEXHUKA, WHXXEHEPJIIK >KOHE MaTeMaTuka OOWbIHIIIA OKY MoHepi. by TepMun onerrte
OutmiM Oepy cascaThlH >KOHE MEKTENTEpJeri OKY >KOCHapiapblH TaHAay Ke3iHIe,
FBUIBIM MEH TEXHUKAHBIH JaMybIHIarbl Oocekere KaOUIeTTUINH  apTThIpyaa
KoJlanbutagbl. bynm  eHOek  pecypcTapblH — JaMBITyFa, VATTBIK — Kayilci3mik
npoosemManapbiHa JKOHE MMMUTPALMSUIIBIK casicaTka ocep ereil. bimim Oepy xyhenepi
MEH MEKTENTep KbhIB3JAapAbl aHbIKTayla, coHbIMeH Karap STEM mnonaepinzeri
KITITTEPAIH KbI3bIFYIIBUIBIFBIH TYABIPAbl, COHJAl-aK KOJDKETIMIUIIK TEH caraibl
OutiM Oepy YIIiH TeH MYMKIHIIKTEPl KaMTaMachl3 eTeal [2].
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FrimbiMu-anpIkTamManblk  oeOMETTe aKageMUSJIBIK MOHACPAIH op Typi
KUBIHTBHIFbIHAH TypaThiH STEM akponuminiH Oacka Hyckaidapsl Oap, omap STEAM
(Science, Technology, Engineering, Arts, and Mathematics), STREM (Science,
Technology, Robotics, Engineering, and Mathematics), eSTEM (environmental
STEM), STEMLE (Science, Technology, Engineering, Mathematics, Law and
Economics) xoHe 6ackanapsbi[2].

XXI FacwIpIblH aJFallikKbl OHXXBUABIFBIHIA FaHAa TEOPUSJBIK OLTIMII FaHa
€MeC, KCeIICH[I TEXHOJOTUSIIBIK HBICAHJAPMEH J>KYMBIC ICTEYIH MPaKTHKAIBIK
narnbiiapeiHa e STEM canackiHmarbl OUTIKTI MaMaHaapra KOWBUIATBHIH Tajamntap
alTapibIKTail ©3repi.

ATam ailTKaHJa, OChl MOCEJEHI 3epTTEYMEH aWHaJbICAThIH FajbIMIapabIH
3epTTeysiepl  Kejeci  cumaTrTarkl  OlpKarap — KaWIIbUIBIKTap  MEH  Kapama-
KaWIIbUIBIKTapAbl aHBIKTAAbI [3]:

- Kazipri, J9CTypai, OutiMre HeriaenreH OutiM Oepy xyheci XXI racbipaarsl
KaJpJapJibl JasipjayFa JKOHE OKBITyFa KOMBUIATHIH TallanTapra TOJBIK Kayarl
Oepmeiil, SIFHU Kac YpPHAaKThl FbUIBIM, TE€XHHKA, WH)XKEHEpPHUS KOHE MareMaTHhKara
OKBITYJIBIH Ka3ipTi KyHeciMeH Oenrim Oip mpobiemanap 6ap;

- STEM cyObekTiiepiH OKBITYFa JKOHE OChl MaMaHJIBIKThl TaHayFa
BIHTAJIAHBIPYIBIH alTapibIKTall TOMEH eyl Oap;

- (UBUKaNBIK KOHE MaTeMaTUKalbIK TMoHAEp OOMWBIHINA —aKaJeMUSIIBIK
MporpecTiy aeHredl ete TomMeH xoHe STEM monaepin OuUTy *oHE KOJIaHYIbl KaKeT
€TEeTIH HaKThl IpoOJieManap bl menry KaouieTiHiy 0oaMaybl KUl alThbIIa bl

Hdemek, myHmail kemumrutikrep Outikti STEM MamaHmapbeIHBIH camnackl MEH
CaHbIH azalTagbl. MeMIIEKETTIK XKoHE YKIMETTIK KahpaTkepiiep, op TYpPJi eluep MeEH
KOHTUHEHTTEP/IIH Ou3HeC-KYpbUIbIMAApIHbIH ~ okuiiepi STEM  MamaHaapbIHBIH
KETICTICYIIUIITT 9p eJIIH VITTHIK Oocekere KaOUIeTTUIIrNHE Kayilm TeHIIpeal e
ca”aiiibl. Mbicanbl, JKOpJKTayH  yHHUBEPCHUTETIHIH FaimbiMaapbl 2014  KbUIbl
Kyprizred 3eprreyre coiikec, STEM OuriMiMeH OaillaHBICThI KAKETT1 JKYMBICIIBLIAP
canbl 2018 >xpurra Kapait 8,65 MWUIMOH Ooyianbl Jen OoJpkalabl. ATam alTKaHza,
OHJCY CEKTOPbl KAKETTI NaFAbUIapMEH >KYMBIC ICTEUTIH KbI3METKEPJEP/IiH YJIKEH
TanmIbUIbIFbIHA Tan Oousanpl, mamameH 600 MbIH amam [4].

Kazip 6imim Oepy caiiteiHa www.meriten.com coiikec STEM: AKII tarbe1 eH
taHgaynbiMaManabikTapAsiH -~ Oipi.  Caiit  AKHI-ta conrbl kbuimapel  STEM
CaJlaChIHJaFbl MaMaHJapFa YJIKEH CYPaHbIC OOJFaHBIH Ka3aJbl. OJIEM J1aMbIIl Keledl
XKoHE HWH(OPaKYypbhUIbIM KOCBIMINIA KOJAAyJdbl KaXKeT eTell: >KoJiaap, Kemipiep,
Oailnanbic Kyienepi, AMEKTp Keniepi, Cy, dHEpPreThKa XoHe OThIH. MyHBIH 0opi
AMepuKaia XbUIIaM JaMbIl Kele/l, YHUBEPCUTETTEp MaMaHIapabl AasipiayFa yakbIT
KETICTICHl, COHABIKTaH HWH(OpMaTHKa, HWHXEHEPHsS cajachlHIa KYMBICHIbUIApFa
TalIbDKOHE FBUIBIMA MaMaHap MKETKUTKCI3 (XUMUKTEp, OHOJOTTap, TEHETUKTEP).
AMEpUKaHbIK YHUBEPCUTETTEP KbUIJAM JaMBbIN Keje JKaTKaH Oacka enjepieH repi
a3 MHXKEHepJiep/l mbFapaabl, Oyn canana HIB BuzanapeiH any yIIiH YIKEH CYpPaHbIC
tynbipansl. AKII-Ta eH »korapbl jkalakpl anaTblH UHPOPMATUKA KOHE WHKUHUPUHT
cajachlHAarbl Mamanzgap [5].

Conpnaii-ak, cait STEM 1ne FbUIbIM, TEXHUKA, WHKUHUPUHIKOHE MaTeMaTHKa
MOH/Iep1 OOMBIHINIA OKBITHUIATHIH HET13T1 MaMaHIbIKTApbIH TI31MIH YChIHA/IbL:
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—  AybUl apyanibUIbIFhI;

—  Apxeonorus;

—  Coyrner;

—  MiHe3-KyJIbIK FhUIBIMIAPHI;

—  IckepJik cTaTUCTHKA,

—  Jamy xoHe Oananap NMCUXOJIOTHSICHI;

—  CaHpgpIk OaiiaHbIC JKOHE Meaua / MyJIbTUMEINA;

—  Dkojorus;

—  CooptThiH (U3NOIOTHSICHL;

—  bumim Gepyaeri TeXHOJIOTHSIAP;

—  Tamak eHIMJEpiHIH FHUIBIMBI JKOHE OJIapibl OHIIPY TEXHOJIOTHUSICHI,

—  OpMaH mapyambuUIbIFbL;

—  ®apMaleBTUKAIBIK 3KOHOMUKA;

—  Kayincizmik.

ConbiMeHn katap, cadtra AKHI-tarel eH TaHbiMan MaMmaHabikTap STEM
MaMaHJbIKTaphbl OOJIBIN OETiICHTeH, oJap:

- Ta3 xone wmyHait enalpy TexHosorusicel (Petroleum Engineering),

JKaJakpIChl 98 MBIH JOJUIapaH KOFaphbl;

- Kommnerotepiik FeutbiM (Computer Science), skajiakbIChl 63 MBIH J0JUIapaaH

KOFapHI,

- Aaporapein canacel (Aerospace Engineering), >kamakbl 62 MbIH A0JUIap;

- Ilporpammamen kamTamacei3 ety (Software Engineering), >kamakpichl 60

MBIH JI0JUIap/IaH KOFaphl;

- Cakranaslpy MaremaTtukacbl (Actuarial Mathematics), >kanakpiCbl 56 MBIH

JOJIapIaH Karaphl;

- Konpan6aner wmarematuka (Applied Mathematics), >xamakpicel S50 800

JOJIapIaH KOFapPhI;

- IT (Information Technology), »xanakeicet 49 700 mosmnapaan Ko¥apsbl;

- AspIk-Tysmik fFeulbiMbl (Food Science), sxamakpichl 44 MbIH AoJuiapaaH

KOFapHI,

- Tenekommynukarusi (Telecommunications), >kanakbichl 41 MBIH AoJuIapaaH

KOFapHI,

-Mukpoouosiorust (Microbiology), skanmakbichl 39 MBIH AOJUIapAaH KOFapHhI.

Korappiia KenTipUIreH, IIaFbIH aHAJIWTUKAIBIK MBbICAT Kas3ipTi YyaKbITTa
Ka3ipri 3aMaHfbl €HOEK HAPBIFBIHBIH TalalTapbl ©3repPreHiH KopceTell, MEKTEeIKe
JeriHri TopOueneH Oacram, OapiblK ACHIrenae KyHeml ®KoHe Y3/IKCI3 JaMy KakKeT.

STEM-cayaTThUIBIKTBIH >KETICHICYIIUTIriHE OailIaHBICTBI MoceNenep/ii IIenry
yuiiH STEM-0utiM  OepyliiH KYpACHUIrT MEH oMOeOanThIFbIH aTal ©Ty Kaxer,
TUNTEPi, OaFbITTapbl MEH KYPJIEIUITiHIH JIeHrei OoMbIHIIA TypJii Oarmapiamanap
azipnenyne. ConbiMeH Katap, STEM OutiM Oepy cajachlHIarbl capamniibiiap OChI
caajiarel OUTIM Oepy OarapiiaMalnapbIHbIH KeJlecl apThIKIIBUIBIKTAPhIMEH O6JIicel:

- naHOep OOolbIHWA eMeC, UHMeSPaAYUAIAHEAH «MAKbIpbInmap» OoubiHuA
okbimy. STEM-TpeHUHT ToHApaIbIK XOHE >KOOANBIK TOCUIAEpAl OIpIKTIpedl, OHBIH
Heri31 &KapaTbUIBICTaHy FBUTBIMIAP BIHBIH TEXHOJIOTHUSIFa, WH)XEHEPJIIK
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HIBIFAPMAIIbUIBIK KOHE MaTEMaTUKAJbIK MHTErpanusra Heriz 0oibin TaObuiafnel. OKy
OarJapyiaMachbiHbIH Tamalla TpaHc(opMalusChl, OHbIH MakKcaTbl >KOFapblia aTajfaH
TIOHAEP1 OKBITY/IBI TOYEIICI3 JKOHE JEPEKCI3 PETIHAE K010 00BN TaObutaabl. FhibiM,
TEXHUKA, MHXEHEPUS KOHE MaTeMaTHKa MOHJIEPIH OKBITY ©T€ MaHbI3Ibl, O©UTKEHI OYJI
caiajap ic Ky3iHAe e3apa ThIFbI3 OaIaHbBICTHI;

- Hakmol eMipoe 2blIbIMU-MEXHUKAILIK Oinimoi KoadaHny. IlpakTUKaIbIK
cabakrap apkbutbl STEM Oumim Oepy Oananmapra FhUIBIMU-TEXHUKAIBIK OUTIMHIH
HAKThl eMip/ie KOJAaHBUIYbIH KepceTeAl. Op cabakTa ojiap 3aMaHayd HHIYCTpPHS
OHIMJIEpIH ’Kacal, JIaMbITaJbl. bi3 HaKThl ©HIMHIH NMPOTOTUINH KYPY 63 KOJIBIHIA,
HOTW)KECIH/IE HAKThI >KO0aHbl OKHIIBL. MbIcasbl, 3bIMBIPAH KYpyAa >Kac HHXKEHEepJep,
WHXEHEPJIIK kobajiay TMpoleci, iCKe KOCY OYpBIIIbl, KbICHIM, CO3bLITY KYIII, YHKEiC
KYII1, TPAEKTOPUS JKOHE KOOPJAUHAT OCl CUAKTHI YFBIMJAApPMEH TaHBICAIbI,

- ChlHU OUNAYy O0a&ObLIAPbIH OaMbIMY JiCIHe NpodIeMalapovl uleuly
oazovinapul. STEM  Oarnmapnamanapbl ChIHM Oislay MeEH MpoOJjemManapabl IIeNry
JaFbUIapbIH JaMBITabl, Oananap eMip/ieri KUbIHABIKTApIbl eCKepy Kepek. Mpicabl,
OKYyIIbUIAp >KOFaphl KbUIAAMABIKTHl AaBTOKOJIIKTEp cajajbl, COJAH KElH oJap
ChIHANAbl. AJFAIlIKbl CHIHAKTAH OTKEH COH, OJIAPJBIH MAIIUHACKI MOPE ChI3bIFbIHA
HEre JKeTe aJIMalTBhIHBIH OWJam, aHbIKTalabl. MyMKIH — ajabIHFBl  JU3aiiH,
JOHIEJIEKTEP apachlHIarbl KAIUBIKTHIK, a’pOJMHAMHMKA HeMece OacTaimy Kylll OfaH
ocep erTi Me? OpOip ChIHAKTaH KeiiH (ICKe KOCy) MakcaTKa KETy VIIIH OJiapblH
JIM3alHBIH JKacalIbl;

- ©3iHe OezceH CeHIMIH apmmblp)y. OPTYPIl eHIMIEpl >KacaWThiH Oanamap,
KOIIpJjep MEH >KOJIapIbl caily, YIIaKTap MEH BaroHAapAbl YIIBIPY, poOOTTapiabl
ChIHAY >KOHE JJIEKTPOHIbI OUBIHAAP,CYacThl >KOHE dye KYPBUIBICTAPBIH JaMbITa, Op
KOJIBI OJlap MaKcaTKa »akbiHma Tyceal. Omap o3ipiiell KoHE ChIHAWIbI, KalTa
o31pJIeil KoHE ChIHAKTaH OTKI3EAl KoHE OHIM/II KaKcapTalbl. AKbIp COHBIHIIA OJIap
OapJIbIK Mocenesep/li e3/1epl HIeNIin, MakcaTka xeteal. by Oamanmap yuriH -1malsIT,
KEHIC, aIPCHAJIMH JKOHE KyaHbI. OpOip XKEHICTEH KEeWiH oJapblH KaOlleTTepiHe
CEHIMUTIKTI apTThIPaJIbI;

- OenceHOl  KapviM-KamulHAC — JcoHe  KomaHnoanwlk  ocymvic. STEM
Oarnmapnamanapbl OelceHAl KapbhbIM-KAaThIHAC MEH KOMAaHAAJIBIK >KYMBICTBI KOpCETE/Il.
Tankpimay Ke3eHIHIE MKipTalacTap MEH IIKipjepre apHajfaH epKiH arMmocdepa
KypbUiaabpl. Onap COHIIANBIKTHI €pKIH, OJap CIIKaHAal mikip OUIdIpyIeH
KOPBIKIANAbIL, OoNlap ceillieyre »*oHe YChiHyra yhpeHeni. Kemreren yakpIT Oananap
ycTenre OThIpMaiiapl, Olpak ojap ©3 >KoOajmapbhlH TeKcepin, AambiTaasl. Omnap
op/aiibIM MHCTPYKTOPJApMEH >KOHE OJIapJblH KOMaHJachiMEH OainaHpicTa OOJNaabl.
bananap nporecke OenceHe apanackaHaa, cabakThl )KaKChl €CKE ajajibl;

- MEeXHUKaIvlK NaHoepee Kbl3blYWblIblKkmbl Odamsimy. JKacecmipiMaep
MekTeOiHaeri  STEM-TpeHuHITIH MakcaThl -  OKYIIBUIAPABIH TaOWFU  JKOHE
TEXHUKAJIBIK TOHJEPre KbI3bIFYIIBUIBFBIH JaMbITYy VIIIH aJFbILIAPTTAp JKacay.
Kacanran >xymbIcTapFa JereH CYHICHCHIIUIIK MYIJeNepl JaMbITy VIIiH Heri3
6o TaObuTaNIbl. STEM KitaccTapbl ©T€ KbI3BIKTHI JKOHE CEpIIiHAl, OyJ1 OanamapiabH
O0aTell  OOJNYBIHBIH aiiblH anmafpl. Omap ca0ak yakbITTBIHBIH Kajdall ©TKEHIH
Oailkamalpl, COHIal-aK MYJueM Inapiiamaiiasl. Pakeramapisl, aBTOMOOWIBIEP],
KemipJepl, TipereHaepai, AIEKTPOHIBIK OMWBIHJIAPBIH, (dhabpukanapbl,

9



JIOTUCTUKAIBIK JKENUIepPAl OHE CyacThbl KaWbIKTApbhIH >Kacay apKbUIbl OJap FhUIBIM
MEH T€XHHUKara JEreH KbI3bIFYIIbUIBIKTAPbIH apTThIPA/Ib;

- ocobanapaa  wbl2apMawbliblK  cone  unHogayusnvly  macinoep.STEM
TPEHUHI1 anThl KE3€HHEH Typajbl: Ccypak (TamcelpMa), TaJKbliay, Iu3aiiH,
KYPBUIBIMBI, TECTUICY >XOHE AaMbITy. bys Kesewaep >kyien >xobanay ToCcUIIEepiHIH
Heri3l Ooybll TaObuIafbl. O3 Ke3eriHae, OipJiecill KYMBIC ICTEy HeMece Typil
MYMKIHIIKTEpA1 OIpIKTIpYy - IIbFapMAlIbUIBIK T€H HWHHOBAIMSAHBIH  HETI31.
Ochunaiiiia, FbUILIM @ MEH TEXHOJIOTHSIHBI Oip YaKbITTa 3€pTTEy JKOHE KOJIaHy
KONTEreH >KaHa MHHOBAIMSIIBIK KoOamapabl KypyFa MYMKIHAIK Oepeni. OHep MeEH
CoyJIeT - OipyiecyliH KepeMeT YJIrici;

- OiniMm MeH MaHcan apacvblHOaebl Kenip.Op TypJl MaMaHJbIKTapFa
KOKETTUTIKTIH ©Cy JIEHIeWiH TalalThlH KemnTereH OachUibiMIap Oap. Ocyi >KoFapbl
10 mamangsikTavabiH 9-b1 STEM Ourimaepin Tamam etemi. Atam aitkanga, 2018
KbUIFa JICMIH OCBhl MaMaHJIbIKTapFa CYpaHbIC ©ceal el KyTUIyJe: HWHXEHep-
XUMUKTEp, «barmapnamanblk xacakrama» o3ipJiieyliijiep, MYHail HHXKXEHepJepl,
KOMITBIOTEPJIIK KYHEIepAiH TalJaylibulapbl, MEXaHUK HWHXEHEpJepl, HHKEHEepiep
KYPBUIBICIIBUIAP, POOOTOTEXHUKA, SAPOJBIK MEIHWIIMHA WHXKEHepJepi, Cy acThl
KYPBUIBIMIAPbl MEH a3pOFaPBIIITHIK HHXKEHEPJIEPIIH COYJIeTIIUIEpI;

- bananapovl  mexHono2uAnblK — UHHosayusAnapea oauviHoay. STEM
OarmapiamManapbl COHBIMEH Oipre OajamapJbl TEXHOJOTHSIIBIK JaMbIFaH oJeMIe
naveiHmaael.  Conrbl 60 xbuima TexHosorusa — Uatepnerti  (1960), GPS
texHosorusiceiH ~ (1978), JIHK ckanmepaeyni (1984),opune, iPod-ter (2001)
KoJimaHaael. byridri kyHi opkiM iPhone xone Oacka cmapTdoHmapabl maiiganaHabl.
Texnomorusicel3a  OYTiHIT QNeMJII  €lecTeTy MYMKIH eMec. byn  conpaii-axk
TEXHOJIOTUSIIBIK JaMyIbIH KaaFacaTblHABIFBIH, an STEM narnpuiapel - Oy 1aMyabiH
HET131;

- STEM mexmen 6agdapramacvlna Kocolmuwia peminde. 71-14  kac
apaJbIFbIHAAFbl OKyIlIbUTapFa apHaimran STEM Oarmapnamanapbl OJapAblH TYPAaKThI
cabakTapblHa KbI3BIFYIIBUIBIKTAPBIH apTThipaAbl. Mpicanbl, (u3uka cabakTapbiHIa
KEpIIH KepHEylH oTel, Takrara Gopmynagap apkeuiel Tycidaipuienai, STEM
OKYIIbUIAphI MapamnloT, pakeTajsap HeMece YIIaKTap KypacTbIpaAbl *KOHE OJapbl
YIIBIPBIN KYMBIC ICTEH I coslaii ©3 OuTIMIIEepiH HbIFaiTa amaapl. OKyIbUIap SpKailiaH
KOPMEUTIH HEMece €CTIr€H TEepMHHIAEpHAl OHail TyciHOeimi. Meicasbl, Temmeparypa
KeTepilyiHe OalIaHBICTHI KBICKIM Hemece KejeMmHIH KeHetol. STEM cheHbITaphIHIA
oJlap OWBIH-CaybIK SKCIEPUMEHTTEPIH jKacal MXKaTKaHda OCbl TEPMUHAEP.l OHai
tycineni. Connpiktan AKILL Kanana, Peceii sxoHe 6acka jga opTa MEKTENTEp CUSKTHI
kenrereH ennep STEM opTanbikTapbiMeH OeliCeH/1 BIHThIMAKTacaIbl.

1.2 STEM 06inimM Oepy cajnacbhIHAA¥FbI LIET eJiAePAiH TI:Kipuodeci

STEM canaceiHaarsl OuUTIM Oepy >KOFapbhl TEXHOJOTHSJIBIK JKOHE KOFaphI
TEXHOJIOTHSIJIBIK OHJIPIC CallachIHAAFbl MaMaHJap/bl JalblHAAQy YIIIH HETi3 OOJIbII
tabbutanbl. ConabikTaH ABcTpaynus, Kpirail, ¥ueioputanusi, IM3pawib, Kopes,
Cunranyp, AKII cuskrer kenrereH emaep STEM Oumim  Gepy canachiHIa
MEMJICKETTIK OarmapyiaManap xKyprizel.

10



AKIII

2016  xburrel  xentokcanga — AKII  Tlpesunentidiy ~ OKIMIILIITIHIH
konmaybiMeH AKII YxkiMeriHiH YATTBHIK FhUIBIMH-TEXHUKAIBIK KeHecl (National
Science and Technology Council, NSTC) «Xacanabl UHTEIUIEKT, aBTOMATTaHJbIPY
xoHe sxoHoMuKa» (Artificial Intelligence, Automation, and the Economy) TakbIpbiOb1
OOMBIHIIIA €pPKIH aHAIUTHUKAIBIK >KOHE CTPATETHSJIBIK OasHIaMaHbl >Kapusiaibl [6].
Byn  KyYMBICTBIH ~ MaHBBIBUIBIFEI  OasHAaManbl  [Ipe3uneHT  OKIMIIUITIHIH
KbI3BMETKEpJIep TOOBI, OKOHOMHUKAJBIK KOHCYJIbTaHTTap KkeHeci, lmki casicar
JKOHIHACIT KeHec, YJTTHIK JKOHOMHKaIBIK KeHec, KeHce koHE OIOKET KOHE JIe
FoulbiM  JKoHE TEXHOJOTHsI casicaThl XOHIHAErT KeHce »kacaabl. OFfaH EHTi3UIreH
Tajnjay »>KOHE YCbIHBIMAAp denepanabl YKIMET TE€H CEeKTOpapayblK KbI3METTI
YHIECTIpyll KETUIMIPYTe >KOHE »KacaH/Abl MHTEIUICKT Typalibl akKlapaTKa, cascariieH
OailaHbICTBI Macenenep, KUOEPKEHICTIKTI KOPFay/IblH MaHBI3[bl MIcCeNeNepiHe KOHE
ANMAasIKTBIK MoMUJIeJiep MeH xabapJsiamanap/ibl Ta0y >KYMECIH >KETUIIIPYTe YJIKEH KOHUI
OomiHIl.

byn crparerusibik ecen  Kypama IllratTtapiarbsl  »KacaHIbl HWHTEIICKTIH
arbIMJarbl JKaFlalibiH, OHBIH KOJIIAHBICTAFbl JKOHE QJIEyeTTI KOCHIMIIAJIAPBIH KOHE
’KacaHIbl HHTEIUIEKT NpOrpeci KoFaM MEH MEMJIEKET MEeH OHBbIH CcascaTblHAa Jcep
€TeTIH MoceneNiep YChIHBUIABL JKacaHIbl MHTEJUIEKTTI €HTi3yre mMyaaeni denepaniabl
opraHfap/blH *oHe 0acka Ja KaTbICYIIbUIAPJIbIH HAKThI opl Kapailfbl opeKeTTepiHIH
23 ycoiabickl Oepiired. CoHpai-ak, «3epTTey JKOHE JKYMBIC KYII» OasHIaMachIHBIH
O6esiMi  YKIMETTIH  FBUIBIMHU-3€PTTEY  JKOHE  TOXKIPUOENIK-KOHCTPYKTOPJIBIK
AKYMBICTAPbl KAPKbUIAHIBIPY KOHE OPTYpJil MaMaHIBIKTap OOMBIHINIA OUTIKTI >KOHE
AKYMBIC KYIIIH KoOelTy apKpuibl AV-HbI 1aMbITy/1a MaHBI3Ibl POJI aTKApaThIHBIH aTarl
kopcerti. JKacaHapl MHTEIUIEKTTI MNaifanaHyIbl Te3 apaja KEHEUTy >XOHE OHbI
KOJIIay, JaMbITy KaKETTUIIll THICTI JaFabUlapra HWe ajaMIapblH KaKETTUITH
alfTapnbikTail apTThipAbL)KacaHabl WMHTEIUIEKT KOFaMbl OCJICEHAIPUIreH IepeKTepil
OKy, TaijanaHy, TYCIHAIPY >KOHE xabapiayra KaOUIETTI cayaTThl XaJbIKThl KaKeT
eTeni, oiTKeH1 onap (YJIKEH JepeKTep) KacaHlbl MHTEIUIEKT YIIIH «TaMakKy, *acaH/bl
WHTEJUIEKTKE ocep €TeTIH Moceleiep OOMbIHINA cascH TMIKipTajlacTapra KaThICaJbl.
JKacannpl WHTEIUIEKT -OUIIM MEH JKacaHJbl MHTEIUIEKT - <«FBUIBIM, TCXHHKA,
WHXeHepus koHe mareMmaruka» (Sience, Technology, Engineering and Mathematics,
STEM) >xapaTbUibiCTaHy KelleHiHaeri denepanasl OutiMm Oepy OarmapiamanapbiHa
KeOipek opbIH anaabl. JKacaHabl UHTEIUIEKT - OUTIM MPEe3UuJeHTTIH 0acTaMachHbIH Oip
Oeuiri 6o TabbUIaAL «MHPOpMaTHKa OapJIbIFBl YIITH» OJ 0apiblK aMepUKaHIbIK
Oananapapl, OanalakiIaHbIH  OKYIIbUIAPBIHAH OpTa  MEKTEN  OKYIIbLUIapblHa,
nHOpMaTHKa, COHAaN-aK TEXHOJOTHsIIapMeH OeNCEeHIIpUIreH oleMae KaKeT ETETIH
€CEeNTIK Oiylay MaFrAblUIapbiH YHPETY.

bassumamanbel  o3ipieymiiep  aMEpPUKAHIBIK ~ SKOHOMHMKAHBIH  OapJbIK
CEKTOPJIapbIHbIH MpoOjemMara Tan OOJATBIHABIFBIH, >KaCaHIIbl MHTEIUIEKT OPTAChIHIA
AKYMBIC KYIIIH opTapantaHislpy. KyMbIC KYIIiHIH T€HAEPJIK >KOHE HOCULAIK allyaH
TypaepiHiH Oonmaybl, JKacaHAbl HHTEJUIGKT  €pEKIIeNiri, TEeXHOJIOTHUS  MEH
aKMapaTThlK TEXHOJIOTUSJApAArbl OPTYPJIUIIKTIH MAaHBI3[BI JKOHE TMPOOJIeMAaIbIK
KETICTICYIIUIITIH KopceTeal. OKIMIIUIKTIH 0acThl MakKcaThl - aMEpHKaHIBIKTAPIbIH
QJIEYETIH TOJIBIK allly, 9Cipece KOCIMKEPIIK, FhUIbIM, TEXHOJOTHUSI, WH)KUHUPHUHT >KOHE
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MareMaruka canajgapbiHaa (STEM). Owmipain opTypil canajgapblHaH aaamaapabl
KOCYIbIH MAaHbI3AbUIBIFBI, TOKIPUOE MKOHE COMKECTIK, ocipece ouenaep MEH HOCUIIIK
KOHE OTHHUKAIBIK TOMNTapAbIH ekKuiaepl, aoctypial typae STEM-me ycwiHBUIFaH,
nHbOpPMATHKA >KOHE JKAacaHAbl MHTEUIEKT CajachlHAAFbl MaHbI3bl JKOHE OachM
MIHJETTEPAIH Oipi OOJIbIN TaObLIA b

byran koca, OyJl YHIlH TPE3UICHTTIH HHPOpMaThKa OOUBIHIIA OapJIbIK
OacTtamMacblH kacay KaxkeT, oJ Oapielk okymbsuiapasiH K-12  genHreiiinme
KOMIBIOTEPJIIK TEXHOJOTHSJIAp MEH €CENTIK Oilay callaChlHJa KYPCTBHIK »KYMBICKA
KOJI JKETKI3yre MYMKIHIIK Oepeni.OKIMAEpAiH, MIPJEPAIH €Ki >KAKThl KOAIUIIHSICHI
MEMJICKETTIK JKOHE JKEKe CEKTOpJBIH Oacka Ja Oacmipliapbl MyFaIIMIEp.IiH KociOu
JaMyblHA JKaHa CTaHIapTTap, KypcTap MEH WHBECTULMSIAPIAbI KYPYAbl KOJIAMIbI,
COHMAM-aK INBIHIBIKTHI JKacayFa apHaJFaH KochiMIla Oafjapiiamaiap MeH
pecypctap.bapabik Oamamap yuiiH uHGOpPMAaTHUKAHBIH KOJDKETIMIUINH KamMTaMachl3
€Ty YIIIH KOCBIMIIIA KYIII KaXeT.

Kammer anranma, OasHmama aBTopiapel STEM Oimim Oepy epte »kacTaH
YKOFapbl OUTIKTI MaMaHAapAbl AaspiayFa UHBECTULMSIIAPAbI OaFrbITTalIbI.

Amepuka Kypama IlIrarrapemana STEM Oimim  Oepyain  e3ektimirt 2013
KbUTbl  KaObuimanraH STEM  bimimia  pameityasiH  CTpaTervsiibl  >KOCTapbIMEH
avikpiHgananel. XKocmap mienOepinne 2020 >xputra kapaih 100 MbIH KaHa THIMII
STEM wMyramiMaepiH OKBITY JKOCHapJiaHyJa »>KOHE MYFaliMJAEpJiH  Ka3ipri
KOHTHUHIEHTIH Kojjaay. Tarel Oip Makcar - KbUI CallblH OpTa MEKTENTE OKUTHIH
OKymIbUIapAbH  yieciH 50 maiteira neiiin  aptreipy. Conpaii-ak, STEM
MaMaHJIbIKTapbl  OOMWBIHIIA KOJJIEMXKIEP MEH KOFapbl OKYy OpbIHAAPbIHBIH
TYJEKTEPiHIH CaHbIH | MJIH. aflaMFa KOOCUTY KOCHapIaHbI OTHIP.

Helo-Mopk KamachiHmarsl 6iniM Gepy nenapramenTiniy 2015-2020 xbuiiapra
apHAJFaH CTPATETUSJIBbIK TEXHOJOTUSIIBIK >KOCMAPhl YJIKEH KbI3bIFYLIBUIBIK TYIbIPaJibl
[7]. Hbro-Mopk kamaceibly 6imiM  gemapramenti (NYCDOE) -  Kypama
[Iratrapnarel €H yikeH Mekren aynanbl. 130 MbiH Kbi3MeTkep 1,1 MHUIUIMOHHAH
acTaM OKYIIIbIFa KbI3MET KepceTeni, 176 Tunae ceineiitin 1700-1eH acTraM MEKTEIITe.

byn Crparerusnblk  TEXHOJOTHsIap  JKocmapbl — OarjgapiaManap MEH
MHBECTULMSIAPAbl KAMTHIBI, KeJeCl 5 *KbUIa OKY YPIICIHE TEXHOJIOTHSIapabl €HII3Y
ooitbiaiia  NYCDOE Huerin xy3ere acwipyra OarbiTTasirad. JKocmap NYCDOE
KbI3METKEpJIePiHiH, OTOACHUIAPIBIH, OKyIIbUIap MeH Hbro-MopK TypFbIHAAPIHBIH
KOKETTUTIKTEpIH KaHAaFaTTaHJIbIpyFa apHaJFaH:

- NYCDOE TexHOMOTusICBI MEH CTPATETHUsUIBIK MAaKCaTTapbl apachIHIAaFbl
OailnaHpicTapAbl TYCIHY;

- OKy OarmapjaMaiapblH >KOHE TEXHOJIOTHSUIBIK WHBECTUIUSIAP/IbI KEHEUTY
MYMKIHIIKTEpIH aHBIKTay;

- ’KaHa TEXHOJIOTUSJIBIK OacTamaniapisl iCKe achlpy OOMBIHIIIA MaKcaTTap MEH
ic-11apaiap ocnapjapblH YHIeCTIpy;

- Kap KbUIaHJABIpYFa KATBICTBI IHIEHIIMJIEPl >KOCIapJayra >KoHe KaObuimayra
KaTbICY;

byn xocmapnapl mameityra 250-1€H actaM ajaMm TapThUIAbI, OHBIH IIIIHJE
OutiM Oepy cajachlHAAFbl TEXHOJIOTHSUIBIK WHHOBAIUSIIApFa TEPEH KbI3bIFYIIBUIBIK
tanbiTkah HCCOD kpI3MeTKepiepl MEH VIIIHINI TapanTap. O3IpJieyliepaiy
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Ha3apbIH Kellecl oMOe0ar TakpIphINTap ayAaplbl: YTKBIPJIBIK, KOJAAy, HUPPIILIK OKY-
oAiCTEMENK MaTepuanaapAbl Maianany, AepeKkTepre Ko )KEeTKi3y >KoHe IMaiianaHy.

Keneci Oec xbUtFa apHajgraH CTpaTETHsUIBIK OachbIMIIBIKTAp MEH MakcarTap
KeJeciaeld aHbIKTaJIIbL:

- Helo-Mopk Kanamplk MeKTenTepiniH 0OapiblK okymbuapsiHa STEM
(>KapaTbUIBICTaHy FHUIBIMAAPBI, TEXHOJOTUSIAP, WHXXUHUPUHI >KOHE MAaTeMaTHKa)
XKoHe MHpopMaTHKa OarmapiiaMaliapblHa KOJDKETIMILTIK;

- MYFajimMJiep MEH 0acka Jda MEKTEN KbI3METKepJiepiHe e3AepiHiH JaFabLIapbl
MEH BIHTBIMAKTACTBIFBIH KETUIIIPYre MYMKIHIIIK Oepy;

- CaHJIBIK OKBITY MaTepualapblHa KAKChl KOJI KETKI3€ OTBIPHII, AFbUIIIBIH
TUTIH MEHIEpTeH JAaF[bulapbl Oap OKyIIbLUIApFa KOHE MYTEIEKTEpre KOMEK KOpCeTy;

- QJIEyMETTIK MeJuaHbl MaliJanaHFad Ke3/e OKYyIIbUIap MEH KbI3METKEPJIEePIiH
KayarnKepIIUIria JKoHe KayICI3MIK epexesIepiH caKTayFa XKopIaeMJIecy;

- MEKTeNTepJe 3aMaHayh KEH J>KOJAKThl JKOHE CBhIMCHI3 TEXHOJIOTHUSIIApbl
€HT13Y;

- MEKTEMNTIK KOeJIK KbI3METTEPIHIH THUIMJILUII MEH KAyIlCI3JIriH KOFapbulaTy
YIIIH TEXHOJIOTHSIHBI KOJIIaHYy;

- OKYIIbLIapFa KOJ KETIMJ1 KOMIIBIOTEPJIIK KoHe MHTepHEeT-KYpbUIFbUIAPIbIH
CaHbIH apTTHIPY;

- KBI3MET KOPCETY/IIH KOHE MEKTENTIH HBICAHIAPBIHBIH THIMIUITIH apTTHIPY;

- Kaylrnci3, KoJ KeTiM/I1 kaHe »orapsl canaibl NYCDOE nepekkopbiH TyphIC
najanaHy;

- OKBITY MEH OKBITY/IbIH >KOFaphl CTAHJAPTTapbIH KaMTaMachl3 €Ty;

- OKYIIBUIAPJBIH OKY KETICTIKTEP1 Typallbl MyFaliMjaepre, oTO0achbuiapra »oHe
HET13T1 CcepiKTec YHbIMAapFa YaKThUIbl JKOHE ©3€KT1 aKlapaTieH KaMTaMmachl3 €Ty,

- NYCDOE BeO-caiiThiH €H aiJbIMEH MOOWIbJ1I KYpPBUIFbUIApFa apHaJFaH
O0TOACBUIBIK aKMapaTKa HETi3/IeNITeH KbI3MET KOPCETyre apHaJFaH OHTAMIbI HYCKaMeH
aybICTHIPY;

- MEKTenTepre OeJCeHAl TEXHUKAIBIK KOJaay KepceTydl KeHEUTY;

- )KYHeNepiiH TYCIHIKTI, KapanabIMIbUIBIFBI MEH KOJI KETIMAUIIIH apTThIPY.

NYCDOE.

Helo-Mopx  kamamblk  6imiM  memapramentiniy — «2015-2020  xbuimapra
apHaJIFaH CTPATErMsUIbIK TEXHOJIOTHSUIBIK SKOCIApbDy MYFAIIMIEpP pecypcTaphbl,
XKaOJBIKTapbl, WHTEPHET OalJaHbICBl JKOHE OKY MakcaTTapblHa KeTy VIIIH
TEXHOJIOTHSIIApAbl  KOJJAHYy MYMKIHIIKTEpl Oosica »koHE oTOachuiapra OelceH Il
aKMmapaTrThlK OKYy YVp/ICiHE KATBICTBIPY, - OI3[[IH OKYIIbIIAPBIMBI3 aKaJIEMUSIIBIK
MPOTPECTI JaMBITYFa, KOMIIBIOTEPJIK JaFAbUIapJbl JaMbITyFa >KoHe 21-raceipia
OITIpy MEH >XYMBICKA OpHaJlaCyFa Ka)KeTT1 OUTIMJII allyFa »KarJlail >KacalThIH TOJIBIK,
HaKThI KOHE COMKEC OKBITY TOXKIPUOESCIH Urepe aiajbl.

Ocpunaiiiia, crparerusiislk xocrnap STEM OuniM OepyiH JaMbITybIH OacTbl
MakcaTbl Ooibim TaObUIambl, coHbiIMeH Katap STEM oky xocmapel XXI raceipia
OKYIIBUIAPABIH TaOBICKA >KETYylHE >KOHE Oocekere KaOUICTTUITHE KaKETT1 HErisri
noHAepAl OipikTipyre OarbITTAIFAHBIH aTall KOPCETE€ OTBIPBIN, 9p MEKTENTiH OuliM
Oepy MakcaTTapbl MEH MiHaeTTepiHe coiikec ©3 STEM ke3kapacTapblH JaMbITyFa
OarbpITTalIbI.
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Eyponanvix enoep.

— Hazapra ana oteipsin, Oenruni Microsoft xkommanusicel (2017), COHFBI
3epTTeyiep,Keieci cypakrapra kayanm Oepi, KbI3Jap Ha3apblH FhUIBIMFA JKOHE
TEXHOJIOTHSIFA KalllaH »OHE Kanah Tapty kepek? Eypomanma sere a3 kpiaap STEM
OutiMiHe apTHIKIIBUIBIK Oepeni?Eypona emgepinen 11-30 xac apaneirbiHmarsl 11,5
MBIH KbI3JJap MEH JKac oHMeNnaepIiH KaThICybIMEH JKYPTI3UITEH jkKaHa 3epTTey
KOPCETKEHJEH, o/eTTe, MYFaliMJIep MEH ara-aHajap KbI3JAapra »KapaTbUIbICTAHY
FBUIBIMBIHA JIETEH KBI3BIFYIIBUIBIKTBI apTTHIPY YIIIH YakKbITTaphl oTe a3 (mamameH 4
KbUI) TEXHOJIOTHs, WHXeHepus koHe wmarematuka (Science, Technology,
Engineering, Math — STEM). MaiikpocodpT KOpPHOPaAIUSICHIHBIH TalChlpMachl
OOMbIHIIIA JKYPri3UIreH 3epTTey KopceTKeHiel, kemTereH Kbnpaap 11-12 xacwkiHga
FBUIBIMJIBI  JKaKChl Kepeni, Oipak 15 skacka pneiiH Oya MmoHIepre JereH
KBI3BIFYIIBUIBIFBI KYPT TOMeHaewai [10].

- bynan Oacka, 3epTTey KbI3/1apIbIH STEM-TiH OuTIMIHE
KbI3bIFYIIBUIBIFBIH apTTHIPY JKOJIAPbIH KapacThIpabl, aTan aiTKaHAa: ara-aHaiap
MEH MYFaIIMIEPIIH KOJJIayblH, IPAKTUKAJBIK TXKIPUOE >KOHE HAKThl eMipJe
OuTIMAEpIH KOJIJIaHy, COHJai-aKk OoJalllakTa oJlap €pJIEPMEH YKCAaC MaMaHIbIKTHI
aFaH TEHIIKKE KOJI JKETKI3ETIHIHE CEHIM OUIIipay.

— 3epTTeylIUIEpAlH aWTyBIHILIA, MOcelie, YII ece XbuigaM Eypomanarsl
COHFbl OHXBUIIBIKTa 0Oacka calajapblHa KaparaHJa, TEXHOJOTUS CEKTOPBIHAA
KYMBICTICH KaMTy KapKbIHbI eocin Kkenedi. KeB3mapblH HaKThl FbUIBIMFA JETeH
KbI3bIFYILIBUIBIFBIH  BIHTAJIAHABIPY, OJI €pTe jkacTa Oailkanaabl >KOHE OChI caiaja
MaHCaNThl Kypy HHETI, )Kac YpHaKKa CEHIM/II dKYMBICIIEH KaMTaMachl3 €Ty FaHa eMec,
COHBIMEH Oipre TyTacTail ajFaHIa eypomnajblK HKOHOMHUKAHBIH JIaMybl VIIIH
BIHTAJAHJBIPY 00Jybl MYMKIH. Erep uu(piblk MHAYCTpUSIAFbl SHENep CaHbl epliep
caHbIMeH TeH OoJica, oHna Eypomanarer sxbpuiasik JKIO 9 mummmapa eypora ecefi.

- Kenreren KbI3gap/ablH FbUIbIMFA KbI3BIFYIIBUIBIFBI €pTE JKACBIHIA €AYIp
oNcipereHi Typaibl JKajmbiFa Oipje ke3kapac Oap. JlerenMen, OYTiHTI KyHTe JEHiH
OCBI JKaFJlalJIbIH KaHAal COTTE XKoHE HEre eKeHl KapacTeIpbUIMaraH. Maikpocodt
OCBI alBIPMAIIBUIBIKTEI TY3€TYT€ LICIIM KaObUIIaabl, 12 eyponanslK enjuepie OyTiHTi
TaHJIa OCBl TaKbIphIl OOWBIHINIA €H TOJBIK 3€pTTeyep KYPri3il  KaTbIp
¥Yneioputanus, ['epmanus, Wpnannusa, Wramus, Hunepnanasi, Ilonsima, Peceid,
CnoBakusi, @unnsaaus, Opanius sxoHe UeXusHbl KOca ajFaHia.

- JIOHIOH SKOHOMHKA MEKTEOIHIH TICUXOJIOTHUSI KOHE MIHE3-KYJIBIK
FRUIBIMIApPBI  OeiMiHIH mpodeccopsl Maptudn B. bayspnig kemerimen Microsoft
kopropanusicel Eypomnansiy  9(¥nbiOpurtanusi, ['epmanus, HWpnanaus, HWramus,
Hunepnanael, ITlonbmia, Peceit, ®Ouunsauaus, Ppanuus) eniHae (OKyC TONTapbIH
TaHJa/Jbl, OFaH KapaTbUIBICTAHY FHUIBIMIAPHI, dKOFAPbl TEXHOJIOTHUSIAP, WHXKUHUPUHT
KOHE MaTeMaTHKa Typajbl ©3 MIKIpJEpiH opTara cairaH 54 KbI3 KaThICThL. AJIbIHFaH
JepeKTep CaHnAbIK 3epTreyre Heriz 0omabl, o1 11 500 pecnoHIEeHTTIH KAThICybIMEH
oTTi. byn cayannama STEM-nonnmepine JereH Kbi3Zap KbIBBIFYIIBUIBIFBI HETE
TOMEHJIETEHI JKOHE KaHJal >KacTa €KeHIH OUTy YIIIH aHBIKTay >KYPTi3i.

— «Oienaep kem per TaObUFaH KepJiepae, OYTiH epiiep TOJBIKTail 0ackiM,
- nenni nmpodeccop Maptun B. baysp. - Amaiina, 0i31iH KOFaMBIMBI3/Ia 3aMaHayH
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MaMaHaap YIIiH TyMaHUTapJblK FhUIBIMIAPAL FaHA €MeC, COHJal-aK HaKThl
FRUIBIMIAPABI Ja OUTy KEepeK, COHaal-aKk TeHAepaiK TEeHIIKTI Oy3yra Keaepri
KENTIpeTiH (akTopaapabl >KOIOFa JEreH YMThUIbIC OipTe-OipTe mnaiga Oomnanabl.
3epTTeyliH MOHI KeJiecl Ccypakrapra skayam Oepy: OJ Kb3AapAbl MaHCAITHIK
TaHJayAbl aHBIKTAWIBI, OJIapFa Kajail Kojmay kepceryre koHe STEM monpaepin
OoJamiak MaHcaOblHA TEPCHEKTUBAIBI OarbIT PETIHAE 3€pPTTEYre JIETE€H BIHTACHIH
KeTepyre KoMEKTece 1 ».

— 3epTTey YMITTEHETIH YPOICTI KOPCETTI: KbI3Jap ©3/]epiHiH YpIarbl
OipiHIIl OOJBIN TAaOBUIATHIHBIHA, «EpJIEp MEH oWeNAepAlH TEHAIrT eMIpAiH OapJibIK
caJlachlHJa IIBIHJBIKKA alHaAlAThIHBIHA» ceHIMIl. OcChIFaH KapamMacTaH, KbI3JapIblH
TeK 42% -bl FBUIBIMU-TEXHUKAJBIK Cajlajla MaHCANThl MYKUAT KapacThIPHII KaTKAHBIH
aifttel. [lapagokcanbabl Typae, pecnoHAeHTTepAiH 59% -bl epiep MeH SuenaepiAiH
TeH KYKBIKTapbl THICTI MaMaHABIKTapjaa OacbkiM OosiraH karmaiina, ojmap STEM-Tig
OUTIMIH apThIK KOPETIHAITIH aTal OTTI.

- «3epTTeyiep KOPCETKEeHIeH, KbI3Iap YHUBEPCUTETKE TYCYy Typabl
oillaHFaHFa JIeWiH , FhUIBIMFA JIET€H KbI3bIFYIIBUILIFBIH JaMYbIH 013 KyT€ aaMaiMbI3, -
neval Maxkunmm  Illenmmm, Eypomamarsr MaiikpocodT t KoprnopaluschiHBIH 0ac
KEHECHIICIHIH keMmekiuicl. - Tepic auHamukaHbl Oy3y YVIIIH 013 MEMJIEKETTIK
OpraHfiapMeH, OKBITYUIbUIADMEH KOHE KOMMEPIIMSUIBIK €MeC  YHbIMAapMeH
BIHTBIMAKTACKIN, OKY >KOCMAapJapblH JKAaHFBIPTYFa JKOHE KypaTopJyiapFa epKiH KOl
KETKi3yre ThIpblcaMbl3. byjan Oacka, 013 TEXHOJIOTHS CalachlHAA JKYMBIC KaCaHThIH
KbI31apibl MIBIFAPMAIIBUIBIK JKOHE KOCIOM KaHaraTTaHIbIpyFa OOJATHIHBIH KOPCETY/l
KanaiiMpz. byn ymria 613 Typai Oarmapiamanap jkacaMbI3,MbICAbl, TEXHHKAJBIK
WHIYCTPUSIMEH OalIaHbICTBI TEpic cTepeoTunTtepiai xkorora apHamradn DigiGirl
Jarepyiepin yHbIMAAcCThIpambl3. bi3 KbI3IapJbIH KbI3BIFYIIBUIBIFEIH OCHI TOHIEPTE
KbI3BIKTBIpA OTBIPHIMN, 013 MpobiieMaiap/bl My KaOUIeTIMI31 eceeil TyceMis ».

— Ochl 3epTTey OapbIChIHAA ajdblHFAH MAIIMETTEp IMeaarorrepre, YKIMETTIK
HIEHEYHIKTEpre oHe  MailkpocodpT CHSIKTBI  KOpHopauusjiapra eyponalbIK
KbI3JIapAblH FBUIBIM/IBI 3€pTTEYAET! aj/blHAa TYPFaH KUBIHIBIKTAPBIH TYCIHENl JKOHE
OJIapbl IICIY YIIIiH HAKThl KaJlaMIap >Kacaibl.

— 3eprTey OapbIChIHIA CTpPaTErWsUIbIK MaHbI3Ibl  (akTopiapablH —Oeceyi
aHBIKTAIbl (TOMEHE OJlap MaHBIBABUIBIFEI KaFbIHAH Ti3IMIENe A1), Oyl KbI3AapIablH
STEM O6iniMiHe KbI3bIFYIIBUIBIFBIH TYIBIPAJIbI:

—  peJIIIK MOJEIbACPAIH O0JybI -YIITi;

— TMPaKTUKAIBIK TOXKIPUOE ally )KOHE MPAKTUKAJBIK KATTBIFYJIap KYpPri3y;

— STEM mnonaepin MmyraliMaep KoTepMmeney;

— STEM O61iniMiHIH MpaKTUKAIBIK MaHbBI3bI MEH KYHIBLUIBIFBIH TYCIHY;

— epiep MeH oienaepAiH FbUIBIMFA KaThICTHl cajajapJa MaHcamnkKa TeH
MYMKIHIIKTEp1 Oap JereH CEeHIM.

— 3epTTey coHBIMEH KaTap, Kei3aapasiH STEM-ra OiuniM Oepy aeHreiine eire
OailaHbICTBl  alTapibIKTail e3repeTiHiH KepcerTi. KeiOip eHipiepae FhUIBIMbI
3epTTeyJie Heri3ri kKemepri - Oyid ©31H-631 KaMTaMmachl3 €TYAIH OoJMaybl, ai
Oackamapaa peJIiK YJATUIepiH >KOKTBIFBI HEMECE OpINTECTEep/IiH KeJiciMi. OpHHE,
OyJ1 MocesieHl MICHyAiH oMOe0an TOocUll KOK; Ke€3 KEeIreH CTpaTerusHbl Oenrii Oip
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eNJIeT1 Keepriiep/i orora OeHiMIey KaKeT:

— bpuranapik keBaapaeiH 70% -bl epiaep MeH oWennepliH OChl canaja
KYMBIC ICTeyre TeH KYKBUIBI €KEHIH OlIce, MHKEHEPJIK-TEXHUKAIBIK MaMaHIbIKTHI
MEHrepyiHe ceHiMai OosaThiHbIH  alWTThl. CanbicThlpy  yIIiH, OpaHIuUsAIars]
KbI3aapAbH 48% -bl OpUTaHABIK OpINTECTEPIHIH MIKipiMeH OeJicenl, aji kac (paHily3
oifenaepiHiH Tek 29% -bI KapaThUIBICTAHY FBHUIBIMIAPHI MEH TEXHOJOTHUsIAp
CaJIaChIHJaFbl MAHCANThl OaWbINTHI TYPAE KapacTbIpFaHAapblH MOMBIHAAIBI.

— T'epmanusga pecnonaeHTTepaid 33% -bI HAKTHI FEUIBIMIAP KoOiHECE epliep
cayiacel Jien caHaibl. OUHISHAUSIAFBl PECTIOHISHTTEPAIH TeK 17% -bl OYII miKipMeH
KeJcel.

— Peceiine xpBmap Oacka enmepaeH Tepi Olp KbUI OYpPBIH FHUIBIMFA
KBI3bIFYIIBUIBIKTBI OacTazbl, sFHU maMaMmeH 10 Kbul

— JKac wuranpsgHAbIK KacTapablH 61% -pI  omap  YIIIH  KETKUIKTI
pyXTaHABIpaThIH MbIcannap Oap exkeHiHe ceHiMIl. OkiHimke opai, Hunepmanmeina
pecnoHeHTTepIIH Tek 34% FaHa Kemice.

— Tlonmpmramarel Ke3aapabiH TeK 34% -bl, myrammaep STEM monaepiH
olapMeH Tankpuiaiipl. CoHbIMEH Oipre, MEKTeNnTe FhUIBIMMEH alHaIbICAThIH
OputanasikTap canbl 50% -Fa JKeTel.

— backa enmepjeri TybICTapbIHBIH KOJIAYbIHBIH JKOKTHIFbI aHBIK: Uexuss MeH
CrnoBakusimarel KpB3AapAblH TeK 16% -bI koHe 26% -bl, OJApIbIH aTa-aHAJIAPHI
STEM-noHiepiHe KbI3BIFYIIBUIBIKTBI bIHTAJIAHBIPATBIHBIH alTThI [ 10].

— Iudpreik moyipae maimansl JaFrablIapabl JaMbBITYAbl KOKET €TETIHIH Olre
Typa, Microsoft OyaTTBI TexHOJOTHSTIApABl O€NCeHAl NaiAaniaHaTblH HEFYPIIbIM
WMHKIIIO3UBT1 KOFaMJZibl Kypy OombiHIIa ychiHbIcTaphl 6ap Global Good for Cloud
(«OpTak Wrumik yIioiH OYJIT», aFbUIIBIH TUTHIE) aTThl KITANThl >KapuUsIabl.
¥YChIHBUIATBIH  IIApajapFa KOMIBIOTEPJIK MOHAEPAl OKy JKOcCHapblHa KOCY,
MEMJICKETTIK-)KEKEMEHIIIK CEePIKTEeCTIKKE KOJJay KOpPCEeTy MKOHE Y3MIKCI3 OKBITYFa
WHBECTULMSIIAHABIPY KIpei.

¥nviopumanus

bimim  xoHe  FeUbIM  MuHHCTpT  Malikn  ToyB koHe  ¥IbIOpuUTaHUS
Ka3bIHABUIBIK KaHiyiepl Jxopmk OcbopH enme 2014 XbUibl JarabUIapblH OKBITY
OarmapiiaMachblH  KapusUIaJbl  KoHE JkaHa akmaparTelk cayaTThl [T  ypmakTsl
KAJIBIIITACThIpyFa OarbITTAJIFAH KEH ayKbIM[bl YJITTHIK KaMIAHUSHBI 1CKE KOCTBHI.

AKIMs aschIHAa JKarmaid OumiM Oepy ic-Imapaiaphl jKocHapJiaHFaH: Oaraapiama
KypcTapbl S5-TeH 16 jxacka JediHri OapiblK OpUTaHABIK OKYIIbLUIapFa apHaJFaH
MEKTeN Kectenepinae kepceruienal.ConpiMeH Kartap, Oromkerke 500 MbIH (QyHT
CTepJIMHT O6JIH/l, OJI MporpaMMaliay/blH OoJalllaK »OHE IIbIHAWBI MYFaIMIEpiH
OKBITY YIIIH MaiganaHbuiaThiH Oonaanl. «Koaray >KbUTbDy AN sKapusijaHFaH >Ko0a
TOJBIFBIMEH MEMJIEKETTIK €MeC, OHBI JKy3ere acblpyra OW3HEC-KYPbUIBIMIAPIbI,
aKMmaparThlK  areHTTIKTEp MeH OurniM  Oepy  Oarmapiamanapbl  MBICAJIBI,
CODACADEMY kaMTUIbI.

«Konaray xbutb» (Year of Code) 2014 xbuthl emiMI3Aeri agamaapra ajFail peT
KOATAyJbl YHpEeTydl KO3JeHUTIH Toyelci3 KOMMEPUHUSIIBIK €MeC akius OOJIbII
tabbutanbl. KoaTtayablH apkacbiHAa agamjaap HWH(POPMATHKaHBIH KY3BIPETTUIITH
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oumimn, e31epi oWnaraHmail e3repell JKOHE alHaIachIHAAFbUIAPBIH IMIIHEH OaphIHIIA
TaiMal  Oosia  amaael. «Kbur  Ooibl  OosiFaH OapJyibIK  (haHTACTUKAIBIK KOJTay
Oactamanapel  Oapabanmapabl  ypaThlH Oomaabl 013  KONTereH  ajgaMjaapra
TEXHOJIOTUSIMEH aWHAJBICHIN, MaHBBABl OKY MYMKIHIIKTEpPIHE KOJ JKETKIZyre
KeMeKTecyal Kaidarmbid. JKbul Ooiibl aTa-aHalapra, OKYIIbLIapFa »oHE OLTiM Oepy
yHBIMIapbIHA KOMEKTECY YIIIH YITTHIK KOHE MEMJICKETTIK TEXHUKAJBIK OKHFallapra,
HIBIFBICTAPIbl KAPXKbUIAHABIPYFAa KOJ KOsIMbI3. bi3 Oykin onemM OOMBIHIIA KOJITHI
KaJiail Ty3eTyre OOJATBIHBIH TOJBIK 3€PTTEY KOHE Talfay KYpTi3emi3 ...» >KOOaHBIH
OacTamallbuIapbl OChUTAN JIETT MOTIMIE/I.

Ocpl x00ara 2014 xpUIIBIH KBIPKYHEK aiibiHaH Oactam 5-TeH 16 jkacka JeuiHri
op OanaHbIH MEKTEN KECTECIHE «KOITay» eHri3uial. byn ¥nelOpuUTaHUSHBIH YIJITTHIK
JIeHrele Ky3ere acelpybl YIIH YisiOpuTanusgarbl amramkbl G20 5KOHOMHKACHIH
KypyFa MYMKIHAIK Oeperini aran eTuini, Oyn XXI racelpaarbl AarasUiapbl Oap
MEKTENTEPAIH TYJEKTEPiHIH YPIaKTapbIHbIH TMaija OOJYybIHBIH alTapJIbIKTal cascu
e3repici 6obIn TadbUIaab! [8,9].

Cuneanyp.

Cunramyparbsl YITTHIK OUTiM Oepy kyieciHne uHppakypbuibiMra (Oipak Oy
Jla YMBITBUIMAMIbI) €MeC, OKBITYIIbUIAp MEH OKYIIbUIapFa €peKie KOHLT OeiHel.
CunranypnbiH OutiM  Oepy KyHeciHAEe MEpUTOKpaTusi >KYMbIC icteini. OHBIH
Ha3apbIHJla TAJAHTTHl 137Iey JKOHE JAaMBITy OOJbIT TaObUIabl. MeMJeKeT TalaHTTh
KacTapIbl €NIMI3IIH Y3I1K YHUBEPCUTETTEPIHIE OKBITYIbl KAp>KbUIAHIBIPAIbl >KOHE
MyFaJliMJIEp MEH MEMJICKETTIK KbI3METHIUIep OOJyFa MIaKbIpadbl, OJlap YJITTHIK
opTamiafiaH >KOFapbl €HOEKaKbIHbI BIHTANAHAbIpaabl. COHBIMEH KaTap MEMIIEKETTIK
CTUMCHIUATTAp OKYABIH COHBIHJIa MEMJICKETTIK CEKTOpJa OKYIBIH 9p >bUIbl YIIIH
KEMIHJIE €Kl JKbIT JKYMBIC 1CTE€Yl KEepeK.

MeputokpaTusi Karuaajapbl MyFaJIIMIEp/l TaMbITY MEH KOTEpMeJley Ke31HIe
ne Koimanbuianel. EH THiMIl MyframiMaepre OutiM Oepy MUHHUCTPIITIHIE, MEKTENTerl
CHIHBINITApAA >KOHE MEKTEN OKIMIIUINIHAE POTAIUSHBI KaMTaMachl3 €Ty apKbUIbI
©3/IepiH Jonenaeyre MyMKIHAIK Oeputeni. byn, Oip »karblHaH, MUHHCTPJIKTEP MEH
OKIMIIUTIKTEPAETT OIOPOKPATUSIHBIH Maifj1a OOJybIH OOJIIBIPMAMIbI, EKIHII >KaFbIHAH,
JapbIHBI MYFallIMIepre 63 OacTamanapbiH JKY3€re achklpyra MYMKIHIIK Oepei.

CuHranmyp e3iHIH OJJHTaIbIK OKY OPBIHIAPBIMEH Ol MaKTaH TYTaJbl.
CoHBIMEH KaTap JJIMTANBIK OUTIMMEH KaTap, eJeri >KY3[ereH MEKTEI, TEeXHUKAJIbIK
KOHE TMOJIMTEXHUKAIIBIK WHCTUTYTTap op TYpJi JACHreijaeri agamaapra canajibl OuTiM
Oepy/li KaMTamMachl3 eTe/Il.

ConpiMeHn kaTap, CuHramypnablH OutiM Oepy »Kyieci TYpakTbl TypAe IaMblll
KeJie JKaThIp, YaKbITTAPMEH JaMbIll, COHFbI FBHUIBIMU >KETICTIKTEPl €CKePE OTBIPHII
nampbinn - keneni. CuHramypablH OuTiM  Oepy JKyideci opaalbiM  MEepCHEKTHUBAIIBI.
aFbUIIIBIH TUTIMEH (€Kl TUIAE: MaHJapuH - CONTYCTIK KbITaill, Majail Hemece TaMul
TUTIHEH Oacka) ekl TUIIl YWpPEHy, FbUIbIMFA, TEXHOJIOTUSFA, WHXKEHEpUsS TIeH
Marematukara (STEM) Hazap aymapsiiaibl.

byriari tanma CuHramyp 3aMaHayd casicaTKepJiep KaObUigaraH KeNTereH
Heri3ri OuTiM Oepy cTpaTerusiapbiH KOJIaHA b,

Cunramnypbiy OutiM Oepy Kyieci OChIHAal KOoFaphl HOTIDKEEpre Kajal KoJi
JKeTK1311?
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BipiHmnizieH, yKIMETTIH CTpPaTervsuUIbIK KOCHapiapblH JKY3€re achlpy VIIiH,
Tabufu pecypcrap OoJiMaraH jKarjaijia, agaM KalUTaJIbIH JaMbBITy KaKeT OOJIIbI.
binim Oepy »xyliecl aniablHIa €1re TEXHUKAIBIK OUTIMAI JKOHE KY3BIPETTI KYMBIC
KymidH Oepy MiHaeTi Koubuiabl. Erep Ourim Oepy »kyiMeciHme OpUTaHABIK OWIIK
KE31H/I€ J>KEPruUTKTI KOHE STHHUKAJBIK CHUIATTaFbl MakcaTTapfa KeTy, MOJCHHETTI
keOeiTy Macenenepi 0oJica, 6ipak Kazip CuHramyp YKIMETI SKOHOMHUKAJIBIK MYIEIep
MEH OpTa THIMIUTIKKE KOJ JKETK1311. bipHerie yaTTeIK OuTiM Oepy KYpbUIbIMIapbIHBIH
eMIp Ccypy KaFJalblHIa OJIapJbl OHTAWIAHIBIPY JKOHE XKaNMbFa Oipaei craHgapTKa
KoIIipy KaxeT 00Jiabl. YKIMET KOHBEPTECHIMSHBIH KYPJIEl cascaThiH d31pJieyaeH Oac
TaApTThl XKOHE 9p TYPJl STHUKAJBIK TONTApAbIH, €H aJIJbIMEH aFbUIIIBIH JKOHE KbhITal
TUIAEPIHACTT MEKTEeN >KyhenepiH OIpIKTIpyre ThIPBICTHL. bapJyibIK MOHIAEpl OKBITY
VIIIH >Kadmmbl TULAIH TMaigacbklHa TaHJAy >Kacajjabl, Ojlap ©3 aHa TUIH YHpeHyre
epeKIlie Hazap ayjaapa OTBIPBIN, aFbUIIBIH TUTl OoJasl.bacTanmkpiga Oyil miemimre
KbITAWIBIKTAPABIH ~ KOMIIUIIN  HApa3bUIBIK  TYFBI3AbI, OWTKEHl aFbUIIBIH  TUT
OTapIIBUIALIKIEH OalmaHbICThl 006 COHIBIKTAH MEMJIEKET Op TYpPJl ITHHUKAIBIK
TONTApJbl KapacThlpa OTHIPHIN, OUTIM Oepyal kadmbiFa OipJied cTaHaapTTapra
KETKI3YAIH KaTaH casicaTblH OIpIKTIp/l, OJIApABIH aHa TUIl Ae 3epiAesieHeTiH Ooaabl
KOHE OJIapJblH MOJCHM EpeKIIENIKTepiH cakray YVIIH Inapaigap KaObUIJaHATHIH
oomangs! [11].

Exinminen, CuHramypablH  >KapaThUIbICTAaHY-TEXHUKAIBIK  OulIM  Oepy
CaJIaCBhIHBIH TaOBICTHI J1aMybl KOOIHE KOCIOM-TEXHMKAJIBIK OUTiIM Oepyre ocep €rTi
(KazakcTranna - TeXHUKAIBIK KOHE KOCIMTIK OLTIM).

Kocintik 6u1iM  Oepy calceiHIa eneyii  e3repictep Oonnbl. CuHramypia
JTOCTYPAl TyphAe KociOM OUIIMIlI a3 KaMTaMmachl3 €TUITEH »KOHE a3 aKaJeMUSJIBIK
KaO1TIeTTI XalbIK TONTaphl anabl. Koramaa kocinTik OLTIM - OYJI MEKTENTE COTCI3IIKKE
yUIbIparaHaap aaaMJapiblH ChlOarachl JEreH CTEPEOTUNTI Ke3Kapac KaJbIITACThL
CrepeoTUNTIH KaJBIITACTBIPYbIHA Fachipiap OOWBI OuTIMAI agaMHbIH —OelHeciH
MEMJICKETTIK KbI3METKEp HeMece OKIMIIUIK (0(UCTIK) KbIBMETKEP PpETIHIIE
KAJIBINITACTBIPFAaH  KOHQYIMAHIBIK MOJEHUET bIKnan erti. Embip ara-ana e3
OanachlHBIH OoJlamiak —KapamaibiM S>KYMBICIIBI  OONybIH TileMelTiH. Korampaa
TapajfaH MYHAal KyHABUIBIKTap OKyheci CuHHramypJblH SKOHOMUKAIBIK JamMy
MYMKIHIIKTEpPIH MIEKTeAl. biTiM MUHUCTpAIri KocimTik OumiM  OepyaiH OemeniH
apTThIpyFa OarbITTaFaH OipKaTap IIapaiap/ibl )Ky3ere achlp/ibl. BIpiHIIIIEH, KOCIITIK
OutiM OepylliH KEKEIIeJIeHIeH MekemesepiHeH 1992 Kbulbl KaMIyCTBHIK KyHe
OOMBIHIIIA CaJBIHFAH TEXHUKAIBIK OUTIM MHCTUTYTBI KypbULIBL. ApayablH OOibIHIA
OuliM Oepy >KoHE CHOPTTHIK HHGPaKYPBUILIMJAAPMEH >KaO0JbIKTAFAaH WHCTUTYTTHIH
OipHerme fFuMaparTapbl caimpiHFaH. OKy JabopaTopusJapblH KaOJbIKTAy VIIIH €H
03bIK TEXHOJIOTUSJIBIK d3ipJjeMenep KojaaHburaH. VHCTUTYTTa OKY BIHFAilJIbl KOHE
XKannel Oomnmpl.  ExiHmmigeH, TexHWKanblK OumiM  Oepy HMHCTHTYTBIHA Tycyre
KOWBLIATHIH aKaJIeMUSJIBIK TaJlanTap eadyip skorapbeuianbl. Opta Mekrenrtepae 1992
KpUIaH Oactam Oacraybllll  MEKTENTE KOPBITBIHIBI EMTHUXAHIbl KETKLIIKCI3
TaINChIpFaH OKYIIBIHBI aylapaThblH apHailbl TEXHUKAIBIK arblH €Hri3uial. bys arbimaa
arpUIIIBIH ~ TUTIH  OKBITYFa JKOHE  OKYLIbUIAPJBIH  TEXHUKAIBIK JaFdbLUIapblH
KaKcapTyFa KOIl YaKbIT JKYMCAQJIIbl, ajl TYJEKTep TEXHUKAIBIK OuTiM Oepy
NuctutyThiHa Tycyre KyKbUIbl Oonibl. MHCTHTYTTa 1994 XBUman Oactam KOCINTIK
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Oarmap Oepy Oarmapiiamachl EHTI3ULAI: MEKTEN OKYIIBUIAPBIH KaMITyCIIeH, OKY
yaepiciMeH, OoJialliak MaMaHABIFBIMEH TaHBICTHIPJbL. EHOEK HapbIFbIHIAFBI OUTIKTI
TEXHUKAJIBIK TIEPCOHAJJIBIH KETICICYIIUIriHEe OalIaHBICThI OJIAPABIH OpTalla aujbIK
KadakpIChl auTapiblkTal ecti: 1994 x. aitbina 700 SGD Gactanm 2005 >xputel 1200
SGD netiitn. TexHUKAIBIK MaMaHABIKTApAbl TaHbIMAA €Ty VIIIH MAapKETHUHITIK
TEXHOJIOTHSJIAp KOJIAAHBUIABI, byKapallblk akmapaT KypaiJapblHAa TEXHUKAIBIK
OutiM Oepy MHCTUTYTBIHBIH TYJIEKTEPIHIH  «TaOBICTBI OKUFaJlapbD»  OeJCeHl
TapaThUIibl.  HoTwkeciHae oKymibulap —altapibikrail  kem  Oonabl.  YKorapsl
TEXHOJIOTHSIJIBIK SKOHOMHUKAHBI KYpy VIIIH >KOFapbl OuTiMi Oap FaibIMIap MEH
WHXKEHEepJepaiH KemnTirl Tajgam etinal. Amaima 1980-xpuimapaplH OacklHIA eJferi
MekTen  OITipymiepiHiH Tek 9% -bl  KOFapbl OKYy OpBIHAApbhlHA  TYCTI.
YHuBepcuterTepre yMITKEpJepal IPIKTeYyAlH KaTaH KpUTEepUilepi a3zaMarTapibiH
YHUBEPCUTETTIK OUIIMIe KOJDKETIMAUITIH apTThIpyblHa Keaepri kenripal. JKac
CHHTAIypPJBIKTAPAbl FRUIBIMU-3EPTTEY JKOHE WHXKEHEPJIIK MaMaHIbIKTapFa TapTy
VIIIH aJFalikbl eHOEKakKbl JICHrediH KeTepyre OipkaTap KagamJap Kacajibl.
Hotmxkecinne, OHXbUIIBIKTBIH OachIMEH cCalbICThIpFana, 1989 xbuibl xKoFapbl OUTIMI
Oap HWH)XEHEpJep CaHBIHBIH €Ki eceneHyl Oosabl. CascaTThIH Tafbl Oip OaFbITHI
KbI3ApJbIH KOFapbhl OUTIMII TEXHHUKAJIBIK MaMaHJbIKTapFa TYyCyiHe OeJICeHe
apajacybl  OOJIIBI:  OJApABIH  KOMIIUII  Yjijaapfa  KaparaHIa  KOPBITBIHBI
eMTUXaHJapAa oJcKaiga JKOFapbl HOTIDKENEp KOpCeTTi, OlpaKk TEeXHUKAIbIK
MaMaHJBIKTapJbl «oMeNl amaMHBIH IC1 emec» nen caHaabl. CHHramypIblH OuTIMIe
Heri3nenreH  kahaHIbIK ~ SKOHOMHKAara  KOCBUIYbl — VATTBIK  HHHOBAIMSIIBIK
MHQPaKYphUIBIMIBI  KYpyAbl Tajanm erTi. buriMm  Oepyae OHIIPICTIK  KOHE
MPOIECCYATIbIK JIOTUKA THIMIUIIHEH OAaChIMIBIKTBHI ©JIIIIey ©T€ KUbIH OOJaThiH -
UOesiHblH mMyy MeH O0amMy MexaHusmine aybicy Kepek Oonasl. 1995 KbUibl
CunranypnbiH OutiM  Oepy JKyHeci pacblHMEHZe >Kofapbl HoTmxke Oepai. XKac
CUHTamypJjbIKTap MaTeMaThKa MEH KapaTbUIbICTaHy FhUIbIMJAPBIHHAH XaJIbIKAPAJIbIK
ChIHAKTapJa >KaKChl HOTHXE KopceTTi. 1995-1999 xpipap apansireiaa onap TIMSS
ChIHAKTAPBIHBIH HETI31HAEe Y31k araHabl. COHBIMEH KaTap, Kasipri 3aMaHHBIH ChIH-
TEreypiHJAEpIH TYCIHE OTBIPBIN, BiTIM MHHHUCTPJITT THIMIAUTIKTIH TapagurMachblHaH
KOJIJAHBICTaFbl MYMKIHIIKTEp1 1ICKE achIpyAblH MapajurMacblHa JEWIH Kellyi
Tanan erti. 1997 KbUIIbIH MayCchIMbIHIA OV ujaes «AKbUIIBI MEKTenTep, OuTimMIi
yaT» OarmapiamMachl asChIHIAa YCBHIHBUIABI: OHJIAa Kajda-MEMJICKETTIH OoJialiarbl
azaMatTTapJblH OKyFa KaOUICTTUIIrIMEH Tikellel OalIaHbICTBl KOHE OHBI oMip 0Olibl
oKkyFa mmakbIpAbl. XXI Facelpjia. OUTIM camachl YITTBIH TIPHIUTIK €Tyl MEH TYJAeHYI
YUIIH MaHbI3bI (DakTOp OOJIBIN TaObUIaAbI, OJ1 YIATTHIK OAMIbIK ACHIeHIH aHBIKTANIbI.
Kazipri ke3enme CuHramypja OHXBUIIBIK MEKTEINTIH OKY >KOCHapbl KaObUIIaHIbI,
COHBIH IIIIHAE aNThl JKacTarbl OacTaybllll CBHIHBII  Oajajmapbl TYpPJl  OKY
OarnmapiaManapbiHa KaThica anajbl. by ke3eHae OKylIbUiapra OUTIM adyIblH KeH
ayKpIMbl Oepisiefll, COHABIKTAH JKyHe op OaldaHblH KAKETTUIIKTEpIHE Kapaii
oeitimaeneni. 2004-2008 ok OacTaybllll MEKTENTE aFbIHABIK OKBITYAbl OipTiHIEH
QBT TACTANBIHIBL, €HII KeKe OKy OarmapiaManapbl OKYIIbUIAp ©3 TaHIayhl
OOMBIHIIIA  KOHE MEKTEMNTIH  YCHIHBICHI ~ OOWBIHIIIA  OKUTBIH  TOHIEPIIH
KOMOWHAIUANAPbIHAH Typaabl. bBuliM MUHHUCTpIITT epecek KacTarbl Oaranapabl
KaOUIEeTTLIIr OOMBIHINIA TOMNTACTBIPY aKaIEeMUSJIBIK KOPCETKIMITEPl >KaKcapTIanbl,
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OKyFa JIETeH BIHTAHbl TOMEHJETE/l JKOHE TOKbIpayFa OKeJNedl JIeTeH KOPBITHIHIbIFA
KeJl. AFBIHIBI PECMU TYPJE CaKTail OTBIPHIN, OpTa OUTIM Oepy CaThICBHIHA, KYUEHIH
UKeMJIUTITT  apTThl:  OKYIIbUIApFa  aKaJeMMSUIBIK  KOPCETKIIITEPIHIH  ©3repyl
XKarJalblHa OKBITY OarbIThiH ©3repTy MyMKiHairi oepiial. Oky ynaepicinne STEM
MIOHJ/IEPIHE KOHE TUIAEP/l OKBITYyFa €peKIle Ha3ap aydapbUiabl. JlereHMeH, OKylbuiap
CHIHBINITA FaHAa €MEC, OKBITyJa Ja KaThicaabl. MeKTenTe Ke3 KelreH »KoOaiapibl,
CHOPTTHI, IIBIFAPMAIIBUIBIKTHI JKOHE T.0. KOCBIMINA iC-IIapajiapAbl ICKE achlpyFa Kol
yakpIT OemiHeni. bapmblk oKy ypaici OYKUT oJieMre amblK KemOacuIbLiap bl
TopOuenen, KOMaHAada >KYMBIC icTeyre KaOuieTTi OojyblHa OarbITTanFraH. Pecmu
Typae, CuHramypaarbl MEKTENTE CBHIHBIITAaFbl opTama tonracy — 40 axamHaH.
Anaiina, HakThl cabakThIH OapbIChlHA Kapall, OKBITY MPOIECIHAE MYFalliM Ceri3
TonTaH Oec amaMHaH e3apa opekerrteceni [12]. Op Tonra KapbIM-KaTbIHAC, OKBITY,
KYMBIC Kacay JkoHe OallaHblH JKeKe OachblH KaJbIITACTRIPy TMPOIEC JKYpEeni.
Cunranypnarsl OuUtiM Oepy KyHeciH AaMBbITYJIbIH Ka3ipTi TaHJarbl HETI3T1 MaKcaThl -
op6ip amaMHbIH eMmip Ooifbl OUTIM amyfa, *aHa OUTIMJIEp MEH JaFabUIapbl UTepyre,
TEXHOJIOTUSTIAPIbI MEHTepyre, HWHHOBAIMAJIAP MEH KOCIKEPJK PYXbIH TaMBITYyFa,
TOoyekenre Oapy JKOHE jKayalnKepIIUNK IIeH MIHJAETTepre ue OoyFa MYMKIHJIIK
OepeTiH KoJaiyiel opTaHbl Kypy. Ke3eHHIH MOHIH MeKTenTeri OUIiMHIH opOip
caThIChIHAA OanaHblH KaOUIeTTepl MEH TAaJaHTTAPbIH AaHBIKTAY MEH JIaMBITYIbIH
MHCTUTYIMOHAIIBIK TETIKTEPIH jkKacay peTiHAe KbICKalla cumarTayra 0omanpl. bimim
QTyAbIH OpPTYPJl MYMKIHIIKTEPIH JKYy3€re achlpyFa >KOpJeMiecy YIIIH YKIMET
OKBbITYFa OalJIaHBICTHI IIBIFBIHIAP/LI, COHBIH IIIIHAE KOCBhIMILA OUTIM aly »MKoHE
meTenre mbiFyFa MYMKIHIIK OepeTiH Edusave bIHTanaHablpy TPaHTHIHBIH CXEMaChIH
azipneni. Ocol  kezeHne wmekrentepAai AKT xabaplKTapMeH KaMTaMmachl3 €Ty
OoiibIHIIA KOCHap >Kacalabl. AJFaIIKbl OECKBUIIBIKTHIH OacThl >KOCIAPBIH Ky3ere
acelpy OapwichiHaa 1997 xeuigan 2002 xputra AeiiH ocbkl Makcartapra 2 mupa SGD
xKyMcanael.  HoTmkeciHme — Ka3ipri  Ke3le  KOMIBIOTEpJIEp KOMETIMEH  OKYy
OarnapiaMachiHbiH Kadmbl keseMmiHiH 30% -bi Oeputeni. bynan keliH 1udpibl
TEXHOJIOTUSITIAPIbl 9p1 Kapail TapaTyabl KO3/IeUTIH EKIHII jKOHE YIIIHIII OeCKbUIIBIK
medepiik Kocmapiapbl, COHbIMEH Oipre OunM Oepy OarmapiamanapbiH, OUIIM,
TopOueney, KOCINTIK Jaspiiay MeEXaHM3MJEpiH OIpiKTipy KoHe opOip Oanara o3
XaJIKBIHBIH MOJICHUETIH 3epTTey MYMKiHairiH 0epy [11]. 2014 xbuisl bl. AnteiHCapuH
aThIHJAFbl YJATTHIK OUTIM aKaJeMUSICBIHBIH KbI3MeTKepiepi CuHramypielH OuTiM
Munuctpiiri MeH Cunramyp ¥ITTBIK OUTIM Oepy HHCTUTYTHIHBIH YUBIMIACTHIPFaH
«lllexapanbl keHeWTy - O1371H OosamarsiMbi3fa WHBecTUlUsA cany» (ISEC 2014)
aTThl FRUIBIMU OUTIMTE apHaJFaH XaJlbIKapaliblK KOH(pEpeHIMsIFa KaTbicThl [13].

ISEC 2014 XansikapaliblK FBUIBIMH-OUTIM  Oepy KoH(pepeHIusIchl OyKil
QJIEeMHEH FalbIMJIap, 3€pTTEYIIUIep, OKBITYLIbUIAp, OUTIM Oepy KeIbacHIbUIaphl,
casicaTKepJep MEH cCallalbIK CEpPIKTECTIKTEep il OIpiKTipei.

byn ic-mapaHbiH MakcaThl - OapibIK KAThICYIIBUIAPIbI OKYIIBUIAPABIH FHUIBIMU
OutiM Oepy cajachlHAArbl ’KaHAa WHHOBAIMSUIBIK 3€pTTEYNep/l, TIKIpUOEIepal *KoHe
TOXKIpUOETIEPMEH aliMacy MYMKIHAITIH Oepy.

KondepeHusHbplH arbUTIIBIH TUTIHAET TOJBIK aTaybl: Pushing the Boundaries
— Investing in Our Future (ISEC 2014, 24-27 xapama 2014 x.).

Kondepennusira 35 enmen 500-men actam amgam katbicThl: AKILL Kanana,
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Yaoiopuranus, [epmanus, Yexus, Manaizusa, Cunranyp, YHuicraH, JXamonwus,
Taiianb, Keiraii, bpyneii, Taimann, Owmnmnua xoHe T.0. «lllekapaHbl keHEHUTYy -
01311H  OoJjamiarbIMbI3¥fa MHBECTHIIMS ~ Cally»  TaKbIPBIOBIHIAFbl  KOH(EPEHIIHS
TaKbIPBIOBI a3aMaTTapAblH OMIpIH >KaKCapTyJaFrbl FHUIBIMH OLUTIMHIH YMTBUIBICHIH
KepceTe/l.

AxanmeMusi Kbi3MeTkepiiepi «TeXHONIOTHSIIBIK JKaFaaiIarel FRUTBIME OUTIM Oepy
Macenenepi» xkoHe «OKy XOHE OKBITY FBUIBIMBIHAAFBI JOJIEIIEP» CEMHHApJapbiHa
KATBICTHI.

[podeccop Cun Kait By (TaitBanb ¥NTTBHIK MEIarOTUKAIBIK YHUBEPCHUTETI)
«TexXHONOTUANBIK KOFaphl OpTajarbl FhUIBIMA OUTIM Oepy Macenenepi» arTThl
CeMHMHAp MEKTENTe FhUIbIMU OumiM Oepy Mocenenepine apHamasl. CeMmMuHapFa
KATBICYIIBIJIAp MEKTENTe FhUIBIMU HETI3JIepAl OKBITY, JKac OKYIIbUIAp apachiHIa
FBUILIMA ~ KO3KapacTapAbl JaMbITy, OKYIIBUIAD  apachlHAA  FHUIBIMU-3EPTTEY
JOaFApUIaphIH  KAJBINTACTRIPY JKOHE T.0 MocenenepiH TajkbpUIagel. TaiiBaHIBIK
npodeccopAblH alTybIHIA, OAacTaybllll CHIHBINTAFBl OpOIp cabak OKYyIIbUIap YIIIH
FBUIBIMU KaHAJBIK O0Jybl Kepek. KaTeicympuiap 3 eiHiH FhUIBIMH OUTIMiHIH
JKETICTIKTEp1 MeH mpoObiemanapbiMeH OeicTi. O3 ke3erinae KazakcTaHHbIH oKinepi
Kaszakcrangarel MeKTEN  OKyIIBUIAPBl MEH CTYACHTTEPiHIH  FhUIBIMU-3E€PTTEY
KYMBICTAPBIHBIH, COHBIH IIIiHAE OKYIIBUIAPABIH FBUIBIMH K0Oamapbl, TMOHIIK
OJIUMITHAIAIap, YHUBEPCHUTETTETI KYPCTHIK JKOHE JWILIOMJIBIK JXYMBICTAD TYpaJIbl
KOHE T.0. Typalibl FHUIBIMU-3€PTTEY >KYMBICTAPBIHBIH YHBIMAACTHIPBUTYBI TYpaJbl
onrimeneni (1 »xoHe 2-cyper). Mblicanbl, Ka3aKCTaHIBIK OKYIIbUIAPABIH FHUIBIMU
3epTTEeyNEepiHe apHAIFaH TaKbIPBIITAPABl TaHAAY KbI3BIKTHIPABI: OKYIIBIHBIH ©31
TaKBIPBINTHl aHBIKTANIBI HEMECEe MYFaIliM KOMEKTece i Me?

1-cyper — «TeXHOJOTUAIBIK KOFAaphl OPTaAaFbl FRUIBIMHA OLTIMHIH Macesenepi»
CEMHUHAPBI
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2-cypeT — «TeXHOJIOTUATIBIK KOFaphbl OPTaJlarbl FRUIBIMU OUTIM Oepy Macesenepi»
CEMMHAPbIHBIH KaTbICYIIbUIAPHI.

[podeccop Cuebens Epnypannsiy (Upnanaus, Jlumepuk yHUBEPCHUTETI)
cemuHapbiHaa «OKy koHe OumiM Oepynmeri monenaeMe» CeMHUHApBIHAA TOJCIl
JONIeTNIIey JKOHE TMpe3eHTanusi oTKizy Typaibl Oomnbl (3-cyper). Kaszipri yakeiTTa
FBUIBIM HeTi37iepi OolbIHINIA cabakTapapl Kajgai jkacay KEpeKTirl Typajbl KeITereH
seprreynep Oap. Jlerenmen, mnpodeccop Cuben EpaypaHHblH alTybIHINA,
OKYIIBIIAPJBIH 63 KOPBITBIHIBUIAPHl MEH YCBIHBICTAPBIH MOJICIICY YIIIH JaFabuiap
MEH JarJbulapAbl Kajlail TaMbITy KEPEKTir Typaisl Macerenep Oap. byn cemmnapaa
npodeccop Cubens Epaypan reutbiMu cabakTaplia IQJNENIEMEHI TMaligananyabl
KCHEUTY YIIIiH )KacajaraH KerOip pecypcTap/ibl maiiaianIbl.

3-cypet - «OKy >xoHe Oimim Oepyaeri nanennep» cemunapsl [Ipodeccop Cuben
Epaypan (Jlumepux ynusepcureti, Upnanaus)
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Cuben Epnypan e3inig OasnmamacsiHga «From Lists in Pieces to Coherent Wholes:
Revisiting the Nature of Science in Science Education» (Ti3iMHEH KOTE€peHTTIK
TYTaCTHIKKA: FBUIBIMHU OLTIMIET1 FHUIBIMHBIH TaOUFaThI)

Foumeimabig Taburatel (NOS) — Oy OipHelie OHXBULIBIKTap/aa YJIKEH Hazap
ayJnapraH FhUIBIMJIAFbl OUTIM canackiHarbl 3epTrey canachl. byn AKII-TeiH oKy
’KOCTIAPBIHBIH OKY OarJapiiaMachlHa €HI'€H TIOH OOJIBINT FBUIBIMJIBI OKBITY MEH OKyZAa
xorapbutafpl. OKy MEH OKBITy/a BH3YAIIbl KYpPaaaapIbl KOJAAHY 3epTTeyre >KaHa
OarbIT Oepe/i.

Cmue Onconmwuiy Oasugamacel «Feelings for Science Education — close
encounters of the emotional kind» (FeueiMu OumiM  camachlHAAFBl  CE31M:
SMOIMOHAIIBIK TYPJAETl ThIFbI3 OalIaHbICTAp) ©3 Ce3IMIMI3re opJlalbiM  CEHE
OepMeyiMi3ai KepeK eKeHiIH yhperedl. OpOip Oala CEHCOpHMYMHIH KaHaal aa Oip
TYpPIMEH Tyajbl, OUTKEHI OJ OapJIbIK aCHEeKTUIEPMEH TBIFbI3 CEHCOpPUYMJa OOIyIbI
KaJlaiapl, Olpak a3 yakbIT imiHAe OacTaybllll MEKTENTE OJI CE3IMHIH aIaMIIbl
cesiMzepiHe ceHOey KepeKk eKeHIH TYCIHIN, Te3 ce3iHeAl. DOMoIusaaap apKbUIbI
OKyIIBUIAp  ©3IrHeH Oackapy OOWbIHINIA  JaFdApUIapAbl, OUTIMAEPAl  JKOHE
HYCKayJapabl anaabl J1a, >KeKEe KoHEe OJIEYMETTIK WIrUIK YIIH KaXeTTl KayamnTbl
menmiMaepal Kadbuiaanabl. 3epTTeyiep MCUXUKAIBIK d-ayKaT, MIHE3-KYJIbIK JaMyhl,
MEKTENTe OUIIM aay, MaHCaNTBIK JKETICTIKTEp JKOHE ayamnThl a3zaMaT apachIHaa
AMOLMSIIAP MEH OKYIIBUIAPABIH KETICTIKTEP1 apachIHIaFbl THIFbI3 KapbIM-KATHIHACTHI
Kepcereni. Omonusap - 21
Fachp/la epeceKk  ajamjap
peTiHIe ©eMIp Cypyre >KoHe
KYMBIC icTeyre Yipery yIIiH

OKYIIIBLIAPIbI OKBITYIBIH
MaHBI3IBl Oeiri, - Jeiml
Kananaman KeJIreH

npodeccop(4-cyper).

= i International ™™=""
] 7 Science Education

= Conference 2014

e Singopare

Professor Steve Alsop
York University
4-cyper - «DusMKaIBIK TOpOUEseri Canada
Ce3iM - DMOLMSIIBIK CHIIATTaFrbl THIFHI3 |
OallmanpicTap»  artel  OasgHgama  // 3 _
P ! KEYNOTE?

npodeccop Crus Oncon (Steve Alsop),

Hopx yuusepcureri, Kanaga Feelings for Science Education -
2

Close Encountersof the EmotionalKind g
wNIE
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TaitBanasik npodeccop Cun-Koit BynpiH «Fbutbimu OuniMm Gepyne OipHerne
YCBIHYJApIbl  KOJIAHYNArbl  FBUIBIMH-3€PTTEYy TOCUIIEpl» aTrThl  OasHAamachl
(Research Approaches to Using Multiple Representations in Science Education)
FoueiMu moHAepAi OKbITY MEH OKyaa OlpHelle YChIHyJap KEHIHEH KOJIAaHBUIIbI.
binim Oepy canachlHIarpl FHUILIMM MENarorrap MEH 3epTTeyuiuiep OypbhIHHAH
YCBIHYJIApJABbIH POJII MaHBI3/Ibl €KeHIH MOMBIHAJIbI KOHE THICTI 3epTTEyJiep OHJaraH
KbUTIap OOMBI JKYPTI3UIIL

Foutbimael okpITyna dortocyperrep, aAuarpaMmaniap >KOHE MOJENbACP CHUSKTHI
Mpe3eHTalusIap FHUIBIMIBI YFyJa MaHBI3IbI POJI aTKapaabl. 3epTTeyjep YChIHYIbIH
KOMETIMEH OKYIIbUIAPJbIH MaHBI3[bl MakKcaTTapra JKETyiHe, COHBbIH IIIiHJe
npoOiemManapabpl ey JaFabUlapbl, KOHUENTYaJIJbl TYCIHY OHE KOTHUTHUBTIK
Ka0inerTepi OONAThIHBIH KOPCETTI.

Bucenme Tananxepoiy 6asnnamacbl «OKyIIbUTAPIbIH aKbUI-OMIAPBIH 3€PTTEY>
(Exploring Student Reasoning). KemrereH okymbuiap op TypJl Xy#enepaiH
KacueTTepl Typaibl TYCIHIKTeMe Oepy >koHe OoJpkay jkacay YIIIH HETI3rl FhUIBIMU
uaessapibl JKOHE Oiylay TOCUIIEpIH TYCIHYTe »OHE KOJIaHyFa KHUBIHBIKTAPIbI
Oacran kemryae. Kpicka, HaKThl AoeN IMICMIIMAEP MEH MIEHIiM KaObUiiay YIIiH
naiiananeiaapl, an OoJsamakTa Oy FRUIBIMJIBI 3€pTTey OapbhIChIHAA OKYIIBUIAPIBIH
KUBIHJBIKTAPBIH TYCIHAIpYre KemekTecedi. MyHnail KoOHIENTyaau3alus OMiCiHJe
OKyIIBUIADJBIH ~ TalbIMIayblH  TYCIHAIPYAIH  OYWJI  JKOJBl  MEeAaroruKalibIK
apTHIKIIBUIBIKTApFa Ue. BIpiHIIAEH, OJ1 OpTYpPJl FHUIBIMU TaKbIPBIITAPAAFbl OpPTY Pl
TIpKEeNTeH OajlaMa TYXbIpbIMJaManap MEH OKYIIbUIAPJbIH KAaTeTKTEpiH TYCIHyTe
keMmekTeceni. bynan Gacka, kemntereH OarbITTapiarbl OKYIIBUIAPILIH HJIEsIapbl MEH
KUBIHIBIKTAphl Typajbl OoJpkaMm Kacay oOHaWbIpak Oonaabl. AKBIpBIHAA, OV
OKYIIBUIAPABIH TYCIHYIHE >XOHE 3€pJielll OKYAbl KOJIAWThIH OKY OaFgapiaMachiH
JaMbITyFa HEri3 00aibl.

Jorcacmun Jlunnonueiy 6assagaMacsl «FbUTbIM MEH SKOJIOTHSIIBIK OUTIM OepyIiH
ykcacteikTapb» (The convergence between science and environmental
education)sKoJOTUAIBIK OUTIM Oepy MeH FhUIBIMU OUTiM OepyaiH e3apa opeKeTTeCyiH
Katamzanusiiay. FaiasiMaap, mnemarorrap MeEH KYPTIIBUIBIK apachkliHaa OipiKKeH
3epTTeyNep FHUILIM MEH KOFaMmJbl OpPBIH MEH COWKECTIKIIEH OalIaHBICTBIPAIbI.
OchiHnaii OipiryJiH HOTHXKECl KOFaMIBIK KOHE HKOJOTHSIIBIK MaHbI3IBI calapra
OKEJII COKTBIPATBIH, >KYPTIIBUIBIKTBIH KAThICYbl MEH OKBITYIIBIH THIMJI MPOIECTEpi
Oosibim  TaObuIanbl. JKWHAIFaH JEpeKkTep >KOHE aKMapaTThIK-KOMMYHUKAIMSIIBIK
TEXHOJIOTUSATIAPABI KOJIAAHy apKbUIbl FajdbIMJapra Maifaiel yJiec KocyFa OoJajbl.
CoHBIMEH KaTap MYHIal jko0amap aszamaTTap¥a >KEpTUIKTI JKoHe jkahaHJBIK
AKOJIOTHSI MEH OPHBIKTHI IaMy Typalibl MiKipTajacTapfa KaThICyFa MYMKIHJIK Oepel.
En OacTeichl, oJap KOFaMHBIH alJIblHAAa TYpPFaH HEr3ri Mocenenep MeEH
npooemManapapl ety JKOHIHAET! Iapaiapapl KaObuimayaa *KYPTIIBUIBIKTE KOJIai
ananpl. Kondepenuus asceina 92 Gemimae 270 TakbIpBINTHIK OasiHIaMa YCHIHBUIIBL.
AxaneMusi KbI3METKEpJiepl COHAAl-aK FhUILIMM KYPbUIbIMJApAa HWHHOBAIMSIIBIK
TEXHOJIOTUSITIAP b KOJIIaHy OolibIHIIIA MacTep-Kiaccrapra KaTBICTHI.
«lHHOBaIMsIIap JKOHE OKY MEH OKBITY/AaFbl JKaHa TEXHOJOTHsIap» (MacTep-Kiacc);
«ductwmsinusi, Oeny, aly »>KOHE CyAbl LIOFBIPJAHABIPYABIH  HHHOBAIMSIIBIK
TEXHOJIOTUSICHI»  (OKYIIBUIAPABIH  FBUIBIMA  Jamybl); <«OKbuly — TackManmaynbIH
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TYXKBIpBIMJAMAJIBIK ~ TYCIHIKTEMECIHJE OpTa MEKTENTep MEH KOJUICIHKACPAIH
OKYIIBIIAPBIH  OKBITY» (OKBITY ~ TEXHOJNOTHACHI);  «MyJIbTHCEMUOTUKAIIBIK
cayaTTbUIBIK: [ OHKOHITAaFbl aKaJeMHsUIBIK ayIUTOPHSIIAPAAFbl MYJIbTUMOJAIBABIK
KOMMYHUKAIMSJIAPABl  QJIEYyMETTIK-CEMUOTHKAIIBIK ~ Tajnay» (FBUIBIMH  OasiHaama,
FBUILIMU ~ 3€pPTTEYJNEpAIH  HOTIDKEIEpIH  TaHbICTBIPY), 013  CuHramypnbH
MHHOBALIMSJIBIK  OKBITY TeXHOJIOTHsTapbl KasakcTaHHaH Ma3sMyHMEH KOHE iCKe
acelpyaaH epeKIIIeIICHETIH/IITH OalKaIbIK. CuHranypJiblH ~ WHHOBAILUSJIBIK
TEXHOJIOTUSACH OOWBIHIIA OKBITY-OKBITYAa LHM(MPIBIK TEXHOJOTHAHBI MakaanaHy
6onpm Tabbutanbl. Kareicymbutap CuHramyp YATTBIK OUTiM Oepy WHCTHTYTHIHBIH
FAJILIM-OKBITYIIIBUIAPEI YCHIHFAH MEKTEITE KapaThbUILICTaHy MOHJEPIH OKBITY/Aa >KOHE
OKBITY/la, aram alTKaHga, XuMus, Ouonorusi, (Qu3WKa TMOHAEpiHE KaHA
TEXHOJIOTUSJIAP/Ibl €HTI3y TKIPUOECIH epeKIle KbI3bIFYUIbUIBIKICH Tamarnanaasl (5
JKOHE O6-CypeT).

T
e

5-cypetr — MekrenTeri (M3MKaHBI OKBITY/A KaHA TEXHOJIOTHSJIAPIbI KOJIIaHy
OoiibiHIIa MacTep-kiace («MHHOBamMsap koHE OKY MEH OKBITY/IaFbl JKaHa
TEXHOJIOTHsNIap» ceKuschl, CuHramyp ¥ITTHIK YHHBEPCUTETI)
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6-cyper — MekrenTe OHOJOTUSHBI OKBITY/IA KaHAa TEXHOJOTUSJIAPAbl KOJaHy
OoitbiHIIa MacTep-kiaace («MHHOBamMsiap koHE OKY MEH OKBITYJIaFbl JKaHa
TEeXHOJIOTHsIIapy ceKiusicbl, CuHranyp ¥JITTHIK YHUBEPCHUTETI)

Ocputaiitra, «XXI facelpaarel OUNIMHIH ipreTachl - FBUIBIM MEH Kazipri
3aMaHFbl TEXHOJOTHUSIIAPABIH MHTETPAIMIChy JIeTeH TYXKbIpbiM CHHramypaarbl OChl
FBUIBIMH OKHFaHBIH JayChI3 (hakTici OOJIIBL.

Pecen

O3BIK TEXHOJOTUSIIAPAbl HEJICHYy YJTTHIK KayIlCI3MIK TEeH Ke3 KEJreH eIiH
YITTHIK SKOHOMUKACHIHBIH OPKEHJIEYIH KaMTaMachl3 €TYIiH MaHbBAbl (aKTOpPHI
Oouibin  TaObUIaAbl. ENIiH TEXHOJOTHUSIIBIK Ccajalarbl apPTHIKIIBUIBIFEI OHBI QJIEMJIIK
HapBIKTaFbl OACBHIMIBIKTBI TTO3HUIMSUIADMEH KaMTaMachl3 eTel JKoHe Oip mesriae
KOFapbl TEXHOJIOTHSUIAPIBIH ~JIEHTeWiH, camachlH eTeyre MYMKIHAIK OepeTiH
KODFaHBIC  QNIEyeTIH  apTTBIPBIN, OSKOHOMUKAIBIK  KAKETTUIIKTEPre  CaHJbIK
KBICKApPTYy/Ibl Tajlal eTe/i. TeXHOJOTHSIIBIK Oa3aHbIH ipreti Heri3i OOJbIT TaObUIaThIH
KOHE  WHHOBAIWMSUJIBIK ~ JKETICTIKTEPJl  YCHIHATBIH  HET3Tl  JKOHE  CBhIHU
TEXHOJIOTUSJIAPIbI JTaMbITYZa apTTa Kaly JereHiMi3, OJl JKajmbFa KOJI >KETKi3reH
KETICTIKTepie YMITCi3 OoJbIm Kamaael AereHml Ourmipeni. Peceinmik capammbiiap
peceinik OutiM Oepy >kyleciHiH 6acTbl MIHACTI - OyJI ©3repiCTepIiH KbUITaMIbIFbI-
neimi. bys ceIH-TereypiH MEKTENTIK JKYHere opTypJai TOCUIIEPMEH ocep eTe/i:

- MEKTEIKe OKYyFa ©3/IepiHiH MYFaliMjepiHe KaparaHjaa (pyHKIIMOHAIIbI TYpIe
cayaTTel Oamanmap (aKMmapaTThIK TEXHOJIOTHSIIAP, MKENUTK ©3apa opeKeTTecy, IIeT
TUIAEP1 JkoHE T.0.) Kene OacTaraH;

- MYFaIiMIepIi «BIFBICTBIpa» OactaraH, OuUTiM Oepy KEHICTITIH ©3repTeTiH
aHa OHJIAH-KypcTap maiina 6oJsia GacTasr;

- OeiipecMHu XKoHE aKMapaTThIK (SFHHU, CTAHIAPTTHI OUIIM Oepy OpTachlHAH ThHIC
xKepje) OuriM 1amMu O0acTajsr;
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- OuliMm Oepy oKyHeciHe CBHIpTKbI cTelikxongap (OuU3HEC-KYpbUIBIMIAD,
KOMMEPIUSJIBIK eMec YHbIMIAP, KEIUTK KOFaMIAaCThIKTap »oHE T.0.) «Kipemi».

ATa-aHanmapAblH KaKETTUIIKTEPT MEH KOCIOM KaybIMIACTBIKTBIH OPTEKTUIIr
OpTYpsi OOJFAHIIBIKTAH, MEKTENTEep WHCTUTYIUOHAIJIBIK TYPFbIAAH OIpKAJIBIITHI
Oomanpl. OOBEKTHBTI KapaMa-KaWIIbUIBIKTBI ~ Olp JKarblHAH, KOFaM, OJIETTeE,
MEKTENnTepl pedopMasiayia KOHCEPBATUBTIK YPAICTEp/Il OH KaOBUIAANIbI, ajl eKiHIIIi
JKarblHaH, WHHOBAIMsFa JICTEH KAXKETTUIIK KYMOH TyFbi30aiabl. CoOHABIKTaH,
capamnibUIapAblH MKIPIHIIE, «MEKTENTIH» CTPaTeTHsIIbIK JaMy MOJCIIH TaHaay
Macernect TyOereiini MaHb3Abl. buriM Oepy JKYHECiHIH bIHTATAHIBIPYIIBI YITICIMEH
WHHOBAIMSJIBIK OLTIMIe, KOFaMfa, elire, SKOHOMHUKara JKoHe T.0. JaMyra OachIMJIBIK
Oeputeni. byn okarmaiiga kaHa MEKTENTiH WHQPAKYPBUIBIMBIH KaJbIITACTHIPY
«TaJBIKCHITIANBDY IIapajiapbl, OJCYMETTIK IIBIFBIHAAPABIH apTybl, IIBFBIHAAPIBIH
ecyl, e3repicTepre TYPaKTBUIBIK II€H OCNTICI3AIKTIH 6ecylHe Kapail oJeyMeTTIK
HIMEJICHICTEPIIH ocyiHe OalmaHbICThl O0ojaabl. MekTenTik OulM Oepyal >KeTUIIIpy
YJTICIH TaHJaraHAa, KOJJIAHBICTarbl MEKTeNl HH(PPaKYpBhUIBIMBIH ©3repTyre Keolly,
enjeri OapibIK MEKTENnTep YIIiH opTak memiMmaepal ouinipeni. ConsiMeH Oipre,
MEKTENTIH WHEPIHMAIbAbl TYPJIEHY Kaylll, €H aJJbIMEH, elieysll e3repiCTepMEH, iCKe
acelpy  KYpaJJapblHbIH WHTYUTHBTI TaHJAybIMEH JKOHE THIMJIUIIT TOMEH
HISHIIMIEPMEH «ayKbIMJIbD» ©3repicTepMeH OainmanbicThl. Al Peceitneri outiM Oepy
Kyieci 6utiM Oepy/al sKeTuInipy yarict meHoepinae Typ|[14].

Op TYpJi ennepaid OutiM 6epy KyHeciH pedopMaliay ToxXIpUOECiH 3epaeieye,
peceilik  Tanmmaymbiiap «MekTen JaMybIHbIH CTPATETHsiChl -  OKYIIBUIAPIBIH
FBUIBIMHU-3€PTTEY KYMBIChIHA Oaca Ha3ap ayaapajbD» AEreH KOPBIThIHIbIFA KeJIl.

CoHbIMEH KaTap, OJlap «FBUIBIMH-3€pTTE€Y KbI3MET» TycCiHIr - «Research
activities» TYKbIpbIMJaMachkl OpbIC OuTIM Oepy »KyleciHAe Kamail TYCIHIIpUIEeTIHIHE
OaimanpicThl  epekmienieHeni. Opbic  (GKOHE  Ka3aKCTAHIIBIK) IPAKTUKACHIHJIAFbI
«FBUIBIMU-3€PTTEY KBbI3METI» 3epTTey YpHICl: 3epTTeyAl JKYprizy YIHIIH KaxeT
KaJamJap, OHBIH HOTWIXKEJIEPIH JKOHE OJiaH KEWIHr1 KOPBITBIHIBUIAPbI OeIriiey,
OHBIH IIIiHJAE OajamapJbplH TaHbIMFA JETeH KBI3BIFYIIBUIBIFRIH apTTRIPY  OJIici
tyciaipinenai. Ilerenmik toxxipube «research activities» opTypJil FRUIBIMU OUTIMAEPAL
(TypJ1i FRUTBIMU TIOHAEP MEH TaOWFaTThl OUTY) >KOHE FHUIBIM Typasibl OUTIM/II aIaMHBIH
OpeKeTl pEeTIHIE MEHrepy peTiHAe KapacTelpaabl. bipiHmIigeH, iprei  FhUIBIMH
TYCIHIKTEp MEH  TeOopusuiapJbl  TyCiHy  Kepek.  EkiHimici  FajbIMIapbiH
JoNenieMenepl Kajlall adyra JKOHE JIepeKTepJll Kalail KOJIJAaHATBIHBIH TYCIHY/II
KAMTH/IbI.

PISA, TIMSS, ROSE cuskTel XalbIKapajblK 3epTTEy JKYHemepi 3epTTey
AKYMBICTAPbIH >KOHE FHUIBIMM KY3BIPETTUIIK JCHIEHiH oJIley MEH CaJbICThIpyFa
KOJIZIaHbLIAIbI.

XanbIKapalblK 3epTTEYJEp/IiH HOTHXKeENepl KepceTkeHael, Oipkarap Asus
ennepinne (Cunramyp, Kertalt, JKanmonusi, Kopes PecnyOmukacel) Mekrten
OKYIIIBUIAPHI apachlHJa FHUILIMU-3€pPTTEY KbI3METIH JaMbITy jAeHredi Eypomara
KaparaHJa dJ/ieKaiiia sKoraphl.

Kazipri Ttanma Peceiine STEM-texHonmorusimapasl KojmaHatelH STEM-
OpTaJbIKTap Hemece OuriM Oepy Oarmapiiamanapbl MEPCHEKTUBANBIK YJIrire aiHaia
0actaasl. Peceiinin STEM-opTanbikTap YHUBEPCUTETTEP/IIH, TEXHOMAPKTEPAIH >KOHE
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0acka OKy OpBIHIApbIHBIH 0Oa3zacbiHaa sxerekinl [T-xoMmaHusmapablH KoJgaybIMeH
XKYMbIC icTeral. byn kepae Oananap skaHa OUTIMIEp MEH Aarabuiapra ue 0o0Jiajbl,
3epTTey KYMBICTapbIHA KaThICAbl, OYJI OJlapFa >KOFapbl OKY OPBIHIAPBIHIA OJaH Jpi
OuTiM adyra TMaiansl OOJATHIH FBUIBIMU KYMBICTBIH JIaFAbUIAPhIH MEHIepyre
MYMKIHIK Oepe/.

bipiamn peceitniik STEM-opTanbikrap Intel kopnopanusiceiHbIH 0acTamackIMeH
ICKE  achIpbUIFaH  XaJllbIKapaJiblK >KOOaHbIH Olp Oesiri OoOJbIT  TaOBLIAIBI
barmapnamaHblH MakcaThl MEKTEN OKYIIbLUIApbl apachblHAa 197, WHXKEHEPJIK >KOHE
KapaTbUIBICTAHY FBUIBIMIAPBIH 3€PTTEYre KbI3BIFYUIBUIBIKTHI apTTHIPY, KOFaphl OKY
OPBIHAAPBIHBIH ~ CTYJEHTTEPIH aJJIBIHFBI KaTapjibl YHUBEPCUTETTEPAIH FHUIBIMU
3epTXaHajgapbl HETI31HJAE FhUIBIMHM OJICYETTI JaMBITY YIIIH YXaHa MYMKIHAIKTEp Oepy
Oosibim  TaObUTanbl. byd Tocil opTa »KOHE JKOFaphl OKY OpBIHAAPBIHBIH ©3apa
OpEeKeTTepiH  HBIFalTyFa, MEKTeN  OKYIIbUIAPBIHBIH  Oipereil  3epTXaHAJIbIK
XKaOJbIKTapFa KOJI JKETKIZYTe »KOHE KOCIOM FajbIMJapMEH e3apa opeKeT jkacayra
MyMmKiHgik Oepemi. STEM-optambikTapsl — Oyl FBUIBIMU 3€pTTEyJiepre apHajiFaH
MEPCOHAIIBIH LIOFBIPJIaHFaH TOOBI.

2012 xbuiman Oactran 2014 >xpurra JediHri ke3ewjae >xo0a Pecelt FbuibiM
aKkaJeMUsACbl ~MHCTUTYTTapbl MEH JKOFapbl OKY OpBIHAApBIHBIH  jkoOanay
nabopaTtopusiIapbiHa FHUIBIMHU SKETEKIIIepaiH (35 jkacka JeWiHri >kac FajabIMaap)
KETEKIIUTINIMEH Kaimbl OutiM  Oepy yilbIMIapbIHbIH KkOFapbl  (8-10)  ChIHBINI
OKYyIIBUIAPhl ~ apachblHAA  JKOOAJBIK-3€pTTEY  JKYMBICTAPBIH  JKY3€re  achIpy.bl
yUBIMIACTBIPYFa JKOHE Kojjayra OarpitTanraH. OKylIbUiap acaraH >KYMBICTap TEK
oy Hemece pedeparTik Typle FaHa emec, FhUIBIMHM >KaHAJIBIK HeMece oilian Taly
KOMIIOHEHT OOJybI KEPEK eJi.

2012 xbutel  Intel xopmopammscel  «Huxkeropos FbUIBIMH — aKMapaTThIK
optanbirby 'BOY IO Xorapsl OutiM OepyAiH MEMJIEKETTIK OUTiM Oepy MekeMmeci
ateiHaH HwxHeropoa oOmbickiHbIH butiM mMunucTpiiriMen Oipiecin «IIoBOBKCTHIK
a’poFaphITRIK OuTiM  Oepy optansiredy ['BOY JJOB (Science, Technology,
Engineering, Mathematics) - Bonra ¢enepanabl OKpYTiHIAErl >KOFapbl CHIHBII
OKYIIBUIAPBIH FHUIBIMFA TapTy VIIIH MeEKTen 3epTxaHanapbiHaa STEM-opTanbikrap
KYHECIH KYpy ®KOOaChIH ICKE KOCTHI.

Koba Hwxknamit Hosropoararer xonHe Peceli FbUIBIM — aKaaeMUsICHIHBIH
MEKEMeJIepIHe FaHa IIeKTeIMel, coHma-ak Exuinin deaepanbablK OKPYTIHACT
AKOFaphl kociOu OuriM Oepy YHBIMIApBIHBIH JKETEKIl >KOFapbhl OKY OpBIHAApHI ar
CaJIBICTBI.

[IdO-na STEM opTanbIKTapbIHBIH CaHbl JKbUT CaiblH apThill kenmemi: 2012
KBUTbI KOOAHBIH asKTadyblHa JAeWiH 12 FRIIBIMHM TOIKA KOJ JKeTKi3Uial, 2013 KbUIbI -
41 reutbiMu TOM k0HE 2014 XbUTHI 3)k00a OOMbIHIIIA 56 KOMaHa KYPBUIIBIL.

[TpuBOMKCTRIK (pemnepabaAbIK OKPYITErl MUJIOTTHIK >KOOAHBIH TaOBICTHUIBIFHI,
oKy opbIHIApbIHBIH STEM - opTanbIKTapblH NPOTpaMMAachiH JKY3€re achIpbLTybIHA
KBI3BIFYIIBUIBIFBl  KOFAPhl OKY OPBIHAAPBIHBIH JKETEKIIl 3epTXaHaJlaphl HETI31HJe
FBUIBIMM MEKTEN 3epTXaHAJIAPBIHBIH KETICIH KeHeHTyre bIKnand erTi. 2013 KbUiabiH
coyipinze Intel xopmopanusicel, ADOK «Cucrema» xone M.B. JIOMOHOCOB aThIHIaFbI
MI'Y Moackey Men Mockey o06sbichiHbIH @ STEM  -opTanblkTap JKENCiH KYpYy
OoiipiHIIa KylI-kirepin OipikTipal. XKoba bykinpeceinik FoutbiM ¢ectuBam MeH
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Mackeyain FputbiM, ©Hepkocinm casicaThl JKOHE KOCIIKEPJIK JenapTaMeHTiHIH
KoJimaybiMeH «boaiiakka keTeputy JudT» OarmapiiaMachl asChlHIA OTKI3UIII.

Mackey MeH Mockey o06ubIchiHBIH STEM -opTanbIKTaphbl *ac ralbMaap MEH
OKYIIBUIAPABbIH ~ KbI3bIFYIIBUIBIFBIHTYABIPAbL: FBUIBIMUA KETEKUIUIEPAIH KaThICyblHA
250-neH actam eOTiHII koHEe OKymibuapabiH 400-7eH actaM OTIHINI YCHIHBUIIBL.
Ipikrey HoTmxkeciHae, Kazipri TaHzma 100-geH actaM FBUIBIMH >KOOAHBI JKY3ere
aceIpbill katkaH S50 FpUIBIMU 3epTxaHa ambuUiabl. JKoba Kareicymibuiapbl yiniH M.B.
JlomoHOCOB aThIHIaFbl Mockey MEMJICKETTIK YHHUBEPCUTETIHIH KOKTEMI1 FhUIBIMU-
OutiM Oepy MekTeO1 OTKI3UIIl. MEKTENTiH OKYy >KOCMapbl FhUIBIMU->KAPAThUIBICTAHY
MIOH/ICPIHEH JKOHE aKMapaTThIK TEXHOJIOTHsUIAp OOWBIHINIA CEeMHUHapiiap MEH MacTep-
KJaccTapJiaH Typaabl. MEKTENTIH epeKIeniri MyFaliMaepaiH OaclibUIbIFbIMEH
IIBFAPMAIIbUIBIK 3€PTTEY JaFbUIAPhIH TaMBITY OOJIBIN TaObLIA b

Kobara kaTpicaThlH MYFaliMIEp VIIIH OKYIIBUIADMEH KYMBIC iCTey
JaFbUIapblH J1aMbITYy >KOHE apHailbl ceiliey AaFbUIapblH JAaMBITy VILIIH apHailbl
TPEHUHTTEP OTKI3LIIL.

STEM-opTanbIKTapbIHBIH, ~ KYMBICHIHBIH ~ KOPBITBIHJBICBI OOWBIHIIIA MEKTEN
OKYIIBUIAPBIHBIH €H Y3IIK xkobamapel «bomamak rameiMaapeyy MeH «HOHHOPY»
(Maockey k) IlpuBosmketoik denepanasl okpyridgeri (Hwxuuit HoBropoa. k)
«POCT)» cusKTbl OOJIBICTBIK >KapbICTapFa KAThICYyFa YCHIHBUIABI, COHBIMEH KaTap >Kac
FBUIBIMU JKETEKIIJIep CKaThICyIIbUIapbiH JaibiHaaraH STEM-opTallbIFbIHBIH —Kac
KETEKIIUIepl KApKbUIBIK TPaHTTap TYPIHAE Kojmay aiibl. Y3aik >xkobamap 2014
KBUIIBIH Ka3aH abiHaa oTkeH 1X Mockey FhUIBIMH (PeCTHUBAIIHIH CTCHATEPIH/IE KEeH
ayJIUTOPUSIFA YCHIHBUIBIL.

2014 xwuiablH coHbIHIA Mockeyne, Mockey oOMIbIChIHIA KoHE [IPUBOIKCTHIK
dbenepanapl OKpYTiHAE JXEKe TYJFara KOMEK KepceTy MoJelli OOMBIHIIA >KYMBIC
ictedTin 155 STEM opTanbIKTapbl sKYMBIC ICTEH1.

2015 XKbUIABIH KOPBITHIHABICH OOMWBIHIIIA:

* Pecetine 40 aiimakra 79 STEM-opTtanbsikTapsl 6ap. ['pantrap meH xababIKTap
TYPIHIE KOJmayabl 12 opTaiabIKTa ajibl;

 STEM-opransiktapsiiga 7-11  ceiHbIl  oKymisUiapeiHan 7300  Oana
OKBITBUIJIbI;

* 2015 xbuel STEM-opTtanbiktapeiHaa 516 xo0a askraambl, ojapabiH 175-1
TYpJi KoH(DepeHusIap MeH Oalikaysap/aa YChIHBUIIBI,

» mekren okymsuapsl STEM-opransikrapeinga 200 6utiM 6epy mporpammachl
OoMBIHIITA OKBIIEI [14].

VYakpITThIH ~ ChIH-Tereypine  kayan  perinae, 2016 xbuibl  «STEM-
OPTAIBIKTAPBIHBIH»  K00Aachl MEKTEN OKYIIbUIAPBIHBIH  Ha3apblH  TEXHUKAJIBIK
HIbFApMAaIlIbUIBIKKA, KaHa TEXHOJIOTHsIIapFa, MOHApaiblK / IIEKTECKEH cajajiap/abl
3epTTeyre, >Kac WHHOBATOPJIAPABIH JaFbUlapbl MEH IIeOepJIKTEepiH JdaMbITyFa
(IIBIFapMaIbUIBIK, MOCEeNep/l IIelly, KOMaHJaME€H >KYMBIC ICTey KaOuieTi,
KOMMYHUKATHUBTIK JaFabiiap) OareitTaiifpl. JKaHa OarbITTap >KOFApbl TEXHOJIOTHSIIBIK
*KobaapMeH allHaJIbICAThIH TanKbIpJIapAbIH, WHHOBATOPJIapAbIH AKOHE
KOCIMKEPJIEPIIH KeJieCl YpHarblH OKbITyFa apHairaH. bysn mpoOsiemaHbl IIenryre
KeMekTecy yiIiH Intel koMmaHusichl alMaKTBIK JKOHE ©HAIPICTIK CEPIKTECTIKTEpAl aT
caJlbICyFa IIaKbIPaJIbl.

29



Omnipnepae STEM opTalbIKTapbIHBIH J1aMybl OKYIIbUIAPFA 3aMaHayH FhUIBIMU
KOHE FBUIBIMHU-3€PTTEY KY3bIPETTEPIH allyFa MYMKIHIIK Oepin KaHa KOWMai, >KOFapsbl
TEXHOJIOTUSIJIBIK JKOHE FBUIBIMJBI KaXKET €TeTIH cajalapia KaApJblK oJIeyeTTi
apTTBIpyFa MYMKIHIIK Oepe.

Tarer Oip peceitnik «KBantopuym» xobacel ga STEM OuniMiH mambiTyFa
OarpiTTasFad. 2016  kpuiABIH S5 akmaHbiHAa Peceit  ®enepaluschiHBIH - KaHA
xoOamapblH — Urepuiety  xeHiHAeri Crparerusiblk  Oactamanap  areHTTITiHIH
Oactamacel Oo¥bIHINIA Oajamapra KOCBIMIIA OUTiIM OepydiH »kaHa YJTICIH €HTi3y
MakcaTbiHna «KBanTopuym» Oanamap oOWbIH-cayblK casiOarbl (OymaH opi -
«KBantopuym») nmepbec  KOMMEPUMSUIBIK  €MeC  YHbIM  YHBIMIACTBHIPBUIIBL.
HaGepexnpie UYenHsl KajgachlHIAArbl KBAaHTOPUYM OUIIM  Oepy  callaChIHIarbl
MEMJICKETTIK-)KEKEe CEPIKTECTIKTIH TaOBICTI MbIcalibl Oombim  Tabbuiaasl. AHO
«bananmap Texnomapki «KBaHTopuymM» KypbUITaiimbuiapel - «UT-mapk» >xorapbl
TEXHOJIOTHSIIAp cajachlHAarbl TexHomapk» xoHe «Kamas» IIAO ycemran Tartapcran
Pecny6mkach!.

KBanTtopuymaa Oanamapra KockMIa OuTiM OepyniH Kejecl OarbITTapbl
€HT13UITeH:

-~ HanokBanTyM
- KocmokBaHTyM
- HenpoxBantym
~  T'eokBaHTYM
~  ABHAaKBaHTYM
~  ABTOKBaHTYM
- PobGoxBaHTyM
~  DIEeKTpOHHKA

Typaktel  Herizne  HaOepexnble Yennsl  KamachlHbH — S5-11  chIHBIN
okKymbulapbiHaH 460  okymibl  Ookuabl. JKbLT  callblH  MacTep-KJacTap MEH
SKCKypcusiiap — mieHOepinae — KBantopuym — OarjmapiamachlHblH — OuliM  Oepy
Oarmapnamanapel 1700 Oamanel KamTuabl. Kpi3mer camamapeiHma 11 Oumim Oepy
Oarnmapiamacel, 16 - KoceMIa OUTIM Oepy KyHeCiHIH KbI3METKEPJIEpI1HIH OUTIKTUIITIH
apTThIPy KypacThlpbuibpl. banmamap mIbFapMalbUlbEbl OPTAIbIFBIHBIH OacliblUIapbl
MEH MyFaliMJiepiHe, Oananap TEeXHOMapKTepiHe KociOM IMIeOepiKTepiH KEeTUIIIPYIiH
8 kypcbl oTkizuial. KocbiMia OutiM OepyaiH MyfFamiMiepl yIIiH kociou OutiM Oepy
MEKeMeJlepiHe OJICTEMENIIK KOMEK KOpCEeTy JKOHEe OpTypil Oarmapiapabl Koca
aJIFaHla, FHUIBIMU-TEXHHUKAIBIK IIBIFAPMALIbUIBIK JKOHE POOOTOTEXHHKA CallaChIHIA
KOCBIMIIIA >Kalmbl OutiM Oepy OarmapiiamanapblH JKy3ere achlpaThlH OuliM Oepy
YUBIMIAPBIHBIH KBI3METIH YHJIECTIpY YIIIH aliMaKThIK PECYPCTHIK OPTAIBIK KYPBUIIHL.
Mpbicasiel  KBaHTYMHBIH ~ KbIcKamia  Ma3myHbl  «HeilpoxkBantym» MeH — «IT-
KBaHTYyM»[ 16]:

«HelipokBaHTyM»
HelipoxoTexHonorusilap  KONTereH  Ka3ipri  3aMaHfbl  FhUIBIMU-TEXHUKAJIBIK
callaapJbH: Ouoyorus, aHaromusi, (QU3HOJOTUS, TICHXOJIOTHS, MaTeMarTHKa,
uHpopMaruka, xumusi, GusnKa, poOOTOTEXHHKA, MEXaTPOHHKA TOpaObIHIA
opHanackaH. COHBIMEH Karap, HEHpOTEXHOJIOTHsJIAp OeNICeH/A1 KOJIIaHbLUIaJAbKOHE
FBUIBIMHBIH 1PTEJIECKEH >KEePIHJEr1 FhUIBIMHBIH >KaHa CaJIaChlH: HEHPOKUOEpHETHKA,
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MCUXO(U3UOIIOTHS, TOJKBIHAAPIBI TalIay *KoHE OacKamapabl KaTbIMTACTHIPAIbL.
HeilipokBaHTyM/1a OKYABIH aJIFalllKbl KbUIBIHAH COH, Oananmap OuIeTiH 0oJabl:

* )KYIKe )XYHECIHIH >KOHE MUJIbIH aHATOMMUSICHI,

* JIaMHBIH JKOFaphl )KYHKE KbI3METIHIH (DU3HOJIOTHACHIHBIH HET131,

* MIiHE3-KYJIBIK TICHXOJIOTHSICBIMEH (U3HOJIOTHUSIIBIK —CHUMAaTTaMalapAblH —e3apa
OalIaHbICHI,

* AITOPUTM/IEY KOHE MporpaMmmanay Herizzepi,

* aJIaMHBIH OMOCHUTHAJIApbIH Tajjay 9aicTepi.

XKacaii anmansl

* Ka3ipri 3aMaHFbl )Ka0JbIKTap MEH OarjapiaMaiblK KaMmTaMachl3 €Ty,

* JKYHKe KYHECiHIH KacueTTepl Typajbl 3epTTeyJep KYpPri3y,

* aHTPOMOMOP(DTHIK MEXaHU3MAEP1 Kobanay,

* apHaiibl OaFmapiiaMalIbIK KaMTaMachl3 €Tyl OpHAaTy MEH peTTey,

* «OMBIH KYIID» aTTHIKBAJOKONTEP MEH poOOTTapabl Oackapy,

* aJaMHBIH TICUXO-IMOIMOHANILl KAFJalblH OHBIH OMOCUTHAIIBIHBIH TaJIaybl
HETI31HJe TaHW OLTy.

Oky okympiIap skeke HeMece 3 aJlaMHaH TYPAThIH TONTA J3ipJiereH 63 xKo0amapbIH
KOpFayMeH asKrajajpl. OpOip xko00a OKbITY OapbiChIHAA ajblHFaH OapJibIK
medepIIikTep MEH JaFbulapAbl KAMTH/IbBL.

bi3ain HelipokBaTyma »xo0anayblH HET13T1 OarbITTapHhl:

*  pyIBAIK  JUCKTE  OpHaJacKaH  JIaTYUKTEPMEH  ajakaHaap  apKbUIbI
OMOTIOTEHIIMAIB TalAay, KYPTi3yIIHIH XKalW-Kyll Typalibl €CKEepTYy apKbUIbl
aBTOKOJIIK JKYPri3yIIICIHIH IIaplllaraHblH HeMece YUKbI KYWiH TipKey

e MenuuuHalbIK OHE TEXHUKAIBIK KBI3METKEpPJIEp KYpPaMbIH OKBITY JKOHE
TECTUICY VIIH MNalMeHTTEPAIH TYpJl KYWIepiHae 3iaeKTposHIedaTorpausibK
Ta0bUTIApIbl YTy

* MunbiH BbIpFaKTapblHA HETI3ACITEH aJaMHBIH TICUXOAMO3JBIK >Kall-KyWIHIH YII
©JIIIEM/I1 JKAPBIKIUOATHI KAIBINTAMACHIH TaHY KoHE KO30€H II0JTy

e TexHuKanblK KypbUIFbUIapAa KapamaibM, IIapTChI3 JKOHE WIAPTTHI ajgam
pediiekcTepin yaruiey

* Typni Tunteri aepoec nudpablK HEHPOXPOHOMETPIIEPAl 31pIIey,

* amaM OWOCHWTHAJBIHBIH ~ aHBIKTAll TaHybIHA  HETI3ZENTeH  MeXaTPOHIBI
KYPBUIFbUIAP b OaKpLUIANTHIH ABTOHOM/IBI YKacaH bl MHTEIUICKTTIH
(GYHKIMOHAABIK KYPBUIBIMBIH 3€PTTEY.

* aJaMHBIH OWOCHTHAJIBIHAHBIKTAIl TaHy JKOHE MEXATPOHIBIK KYpBUIFbUIapFa
apHaFaH OacKapy KOMaHJalapblH KaJIbINTACTHIPY VIIIH aBTOHOMJIBI >KAaCaHIbI
WHTEJUIEKT XKYHECIH KYpY.

«IT-xBaHTYM»

NHTEPHET 3ATTAPBI

IT-KBanTym-1a 013 KeJIemIeKTerl TEXHOJIOTHSIIAp bl 3€pTTEH OTHIPHIT, OYTIHTI
TaHga 0oJalakTa JaMblll Kelle )KaTKaH aKMapaTThIK TEXHOJOTUsIIap/iaH apTTa
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KaiMayra TeIpbichin, FutureSkills narapuiapein qaMmbiTaMbi3. bi3niH OoamakTars
KBaHTaMbI3/Ia Ci3fiepre Tek OaraapiamMaHbl FaHa eMec, 0apiIblK MHHOBAIUSIIBIK
HIEHIIMICPIHI3/1 MIBIHABIKKA alHAIIBIPYIbl YHpeTeMis.

Ci3 oKy OapbICBIHAA MEHIEPECi3:

e ( ++ OarmapiamMachIHBIH HETI3r1 MporpamMMaliay JarbuiapbiH

¢ Arduino mukpokoHTposuiep nporpammanay Tim C/ C ++ xoHe Arduino
93ipJiey OpTachliHA HETI3JeNreH (OHIeY OpTachiHA HET13/IeNTeH).

e lurepuerreri 3artap OolbiHIIa FutureSkills-nien Tanbicy ’koHe MEHrepy
enrizy (Internet Of Things)

o lurepHer apkpuibl VIHTEpHET-3aTTap/bl Kacay, JaMbITy jKoHE OacKapy
Ci30eH MIHIIETTI TYpJe xacalTelH VHTepHET 3aTTapbIHBIH KOOaNaph:

e AKBUIIBI YH - 9p TYpJil CEHCOpJIapbl 0ackapy YIIiH MUKPOKOMIIBIOTEP/Ii
OpHATyFa *oHE KOHPUrypanusiayra MYMKIHIK aJlaMbI3, MbICAJIbI
KallIBIKTaH TEMIIEpaTypaHbl KOHE KbI3ABIPYIbI O0acKapy, maMaapasl Kocy
KOHE OIIipY, KaMo3ual Oackapy koHe T.0.

e AKBUIIBI KBUIbDKAKM - )KbUIbDKaKa OipHeIIe ceHcop bl OacKapyFa apHaIFaH
MUKPOKOMITBIOTEPMEH - aya TeMIIepaTypachl, bUFAIIBUIBIK, >KBUIBITY,
KapaHFbl )KOHE OYJITTHI aya pailblHa )KapPBIKTAHIBIPYIAbl KOCY KOHE OIIipy,
aya Oarray, cyapyAsl 0ackapy, AEpeKTep/l KUHAY KoHE JaTUMKTEPACH
Tanjay ’acay CUAKTBI OanTayliap MEH OpHATY[IbI )Ky3ere achlpyra Oomabl.

e AKBUIIBI METCOCTAHITUS - OHBIH OpHAJACYbIHBIH KOMeTiMeH 013 aKbUIIbI aya
paiibl CTAaHIMACHIHIIAFBI KOMTETeH CeHCopap bl 0acKapy YIIiH
MUKPOKOMITBIOTEP 11 OpPHATHIN, KOHPUTYpaIusiIaid alamMbl3 - TeMIepaTypa,
BUTFAJIIBUTBIK, KBICHIM, YK€ KbUIIAM/IBIFbl, HAKTHI YaKbIT PEKUMIHIIE
JNATYUKTEPIIH JACPEKTEPIH KUHAY KOHE TalJlay JKacail alaMbi3.

Kammer OutiM  Oepy canachlHIArbl PECEWIIK MamaHJap MEH Tajjiaylibuiap
COHBIMEH KaTap MEKTEN OKYIIbUIAPBIHBIH FBUIBIMH-3€PTTEY KBhI3METIHE YHUpPEHYyTE
OarbITTAIFAaH 3aMaHAayd MEKTENTIH JaMy TEeHICHUMsUIApbIHBIH Oipi- on STEM nen
KapacThIpajbl.

1.3. Kazakcranaa STEM 06inim Oepyni eHrizy :koHe 1aMbITY

Kazakcran PecnyOnukaceinbiH IIpesunenti H.O.Hazap6aeBtoiH 2017 KbUTFBI
31 xaHrapmarel «KazakcTaHHBIH ~ YIIIHIINI  JKaHFBIPYBL: KahaHABIK  Oocekere
KaOuteTTUTiK» arThl JKosimayblHaa €1 JaMybIHBIH 0acThl CTpaTETUsIbIK OaChIM/IBIFBI -
SKOHOMUKAHBI KEJASINCTUINCH TEXHOJIOTHSIIBIK KAHFBIPTY I aTajbl.

Ocbiran OaitmanbiCThl, 071 PecrnyOsuka YkiMmeri anabiHaa 3D-0acna, oHmaitH-
cayna, MOOWIIBII OaHKWHT, MUQPIBIK KbI3BMETTEP, COHBIH INIHIE JEHCAYJBIK CaKTay
XKoHe OUTiM Oepy CHSIKTBI, IEPCHEKTUBAIBI canaiap/ibl JaMbITyFa apHaiFaH «CaHbIK
Kazakcran» OarmapiiaMachiH 931pJiey *KoHE KaObUIIayabl TarlChIPIbI.

«AlaMu  KanmuTaJbIH  camachlH  JKorapiary» JKoJmayblHBIH  MaHBI3IbI
0acChIMABIKTHI MIHAETI OUTIM Oepy/ll SKOHOMUKAJIBIK ©CYAIH >kKaHa MOJIETIHIH OPTaJIbIK
Oaitnmanpichkl eTin skacay. COHIBIKTaH, Ka3ipri 3aMaHfbl OKY OarjapJiaMarnapbl
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OKYIIBUIAPJBIH ChIH TYPFHICHIHAH Oifjlay KaOUIeTIH JaMBITyFa JKOHE aKmaparThl
13IEUTIH JaFabLIap bl KaJIBINTACThIPYyFa OarbpITTaIBII, IT-61miMaepin
KAJIBINITaCTBIPYFa, KAPKBUIBIK CayaTThUIBIKKA JKOHE »ac MaTpUOTHU3MJI TopOueneyre
YJIKEH Hazap aygapy Kepek.

Conrbl ke3ne Kazakcranma opra Oumim Oepy xyiecinnme STEM-Outimin
Oepy/iH gaMybiHa OipHelie (HakTop BIKMAI eTel.

2016-2019 xbuimapra apHamran Kazakcrtan PecmyOnMKachiHBIH OLTIM  KOHE
FRUIBIMIBI ~ JaMBITYIABIH  MeMJekeTTik  Oarmapiamackl  STEM-  Ourim  Gepy
calachlHAarbl OuUTiM  Oepy casicaTblH JKy3€re achlpy YIIIH OKYIIbUIAPIbIH
(G YHKIIMOHATIBIK cayaTThUIBIFBIH JaMBITYFa OarbITTaNFaH 3aMaHayu
TEXHOJIOTUSNIAPIbl, FBUIBIMU-3€PTTEY JKOHE JKOOAIbIK KYMBICTAPIbl  KYpPIi3y
JaFbUIapbIH JIaMbITyFa OarpITTairaH oKy OarmapiamanapbeiHna STEM snemeHtTepin
HBIFAUTY >KOCIApJIaHy/1a.

Ocpbiran OailIaHbICTHI, h Y Ma3MYHBIH  JKaHapTy  IIeHOepiHjae
KapaTbUIBICTaHy HETI3JIepIHAeri epTe OuTiM Oepy *KoHE aKMapaTThIK CayaTThUIBIKTHI
eHrizy  Oacranmael, aram alTkaHga, «Maremaruka koHE  HMH(POPMATHUKAY,
«KaparbuibicTany» oHe «TeXHOJIOTHS KOHE OHEp» KaHa MHTErpalsIaHFaH OLuTiM
O0epy OarpiTTapel MemsekerTik Mingerti bacrayein  OutiM  Oepy  CTaHAApTHI
«AKNapaTThIK-KOMMYHUKALMSJIBIK ~ TEXHOJOTUsIapy, «TaOuraT Tapuxel»  KOHE
«KepkemIik KYMBIC» CHSKTBI JKaHa OuliM Oepy TOHAEpiH OKbII YHpeHyAl
KapacTbipanpl. Herisri >koHE JKOFapbl OKY OpBIHIAAPBIHBIH CTYIASHTTEP1 VIIIH
«['paduka xoHe xobamay», «Kocimkepisik xkoHe OW3HEC HETi3Aepil» IMOHAEPl MKOHE
AJICKTUBTI KypcTap JeN aTajlaThIH TaHJaMallbl KypcTap €HTri3UIIl.

Conpaii-ak, 2019 xbUIbl KOFAPFHI CHIHBINTAP/IA KAPATHUIBICTAHY-MaTEMATHKA
OarbITBIHIAFRl TIOHACP AaFBUIIIBIH TUTIHAE OTEeTiH Oojanbl, oa OacTamksl OUTIMHIH
TUTIHAE >KaHa OUNM ayJbl >KOHE JIEMIIK FhUIBIMU KOFaMJIAaCTBHIKKA E€HYIHE BIKIAJ
eTel.

bl. AntbiHCapuH aTbiHAAFbl ¥JTTHIK OUTIM aKaJeMUSCHIHBIH KbI3METKEPJICPIHIH
AKbIHIAa  JKYPri3réH  MOHUTOPUHI3EpPTTEyJiepl  OOWBIHINA,AJIEKTUBTI  KypcTap
mIeHOEpIHEe Ka3aKCTaHIbIK Kbl OUTIM Oepy MeKTenTepi Oaanapra nmporpammMaiay
XKoHE poOOTOTEXHHMKA Heri3fepiH OeliceHal Typhae yulpere Oactaabl,cOHIaN-aK
KOMIBIOTEPJIIK MOJIENJIEY KoHE kKoballay JIeMEHTTEPiH.

Monutopunrke 13 oOmbIc)koHe AcTaHa, AMAaThl KalaJapbIHBIH >KaJIIbl OUTIM
O0epy MeKTenTepi KaThICTHI.

OOmbicTapbiH, AcTaHa xoHe ANMarhl KajalapblHbIH OutiM Oepy Oemimuaepi
VCBIHFaH CaHABIK Jepektepai Tammay 2016-2017 oKy JKbUIBIHAQ peCIyOMKa
Mektentepinae STEM 6inim O6epyain opTypiii OarbiTTapbiHga 974 3leKTUBTI KypcTap
OTKI3UIreHIH KoepceTTi (7-cyper):
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STEM 6inim Gepy OoHbIHIIIA 3JIEKTUBTI KypcTap

B PoboToTexHrKa OOMBIHIIIA
3JEKTHUBTI KypcTap

B ['paduxa sxoHE xKobamay
OOMBIHIIIA YJICKTUBTI KypcTap

¥ [Iporpammanay OaibIHIIA
3JIEKTHUBTI KypCTaphl

B STEM OoiibiHma 6acka
3NEeKTHUBTI KypcTap

7-cypetr. STEM 611im Oepy OarbITTapbl OOMBIHIIA AJIEKTUBTI KypCTapAbl TapaTy

Atan aWTKaHJa, SJEKTUBTI KypcTapja Oanajmaplbl mporpammainay Herizzuepi
(51 amexktuBTI Kypcrap), poOoroTexHuka (733 SIEKTHUBTI KypcTap), KOMIBIOTEPIIIK
rpaduka sxone TexHuka (103) >xoHe HHXKEHEpNIK FbUIBIM (87 3JEKTUBTI KypcTap)
yipereni (7-cyper).

OKy »KocmapblHa EHTI3UIreH poOOTOTEeXHMKA OOWBIHIIA SJIEKTHBTI KypcTap
caubl STEM-TiH OuniM Oepy camajapblHAa AJIEKTHBTI KypCTap.iblH KaJIbl CAHBIHBIH
75% xypavinel. byn xarmaiina 13 eHipaiy OiriM Oepy 60ackapMachIHBIH MOJIMETTEp1
OoiibiHIa, AcTaHa oHE AJIMaThl KalajapblHIA KYMBIC OKY >KOCHapJiapblHIa
poOOTOTEXHUKA OOMBIHINA 3JICKTUBTI KypcTapJbl KOCKaH MEKTenTepiH caHbl 2% -
naH 83% -ra neiiin octi (2016 xpUTFa apHaJIFaH Kalbl OUTIM OEpeTiH MEKTENTepliH
JKaJIbl caHbiHaH) (8-cyper):
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PoGoToTexHnKa OOMBIHIIA 3JIEKTUBTI KypCTap ibl OKBITATHIH
MekTentep cabl (%)
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8-cypet — PoboToTexHrka OOMBIHIIA 3JIEKTUBTI KypCTap/ibl €HI13T€H MEKTENTEp CaHbl

KazakcTanablk OKyLIbUIAPABIH POOOTOTEXHUKAFbl KbI3BIFYIIBUIBIFBI Op TYpPJIi
neHrewgeri  JkoHe  Qopmamarel  cabakTaH ~— ThIC  Ic-lapanapra  OesceHe
KaTbICaThIHABIFBIH Kopcereni. JKevut caiibiH Kaparannsl kamaceiHzna (2015 >xpuinan
Oacram) eTki3uieTiH «Roboland» xanblkapaliblk poOOTOTEXHHUKA (PecTUBAIIHIH
CAlTBHIHBIH MOJIMETIHE COMKEC, Ka3aKCTaHIbIK MEKTENTepIiH KOMaHJanaap CaHbl KbUI
caiiplH apThin kenedl. Meicanel, 2015 >xputbl Kaparanibl OOJBICHIHBIH Kalmbl OUTIM
O0epy MekrTenTepiHiH KoMannacel, Kaparannpl kanaceiHmarsl Hazap6aeB 3usiTkepriik
MekTeO1, Kekmeray xanblKapasblK (¢ecTuBalll asiChlHAA OTKEH PpoOOTOTEXHHKA
OoiibIHIIIa YeMITMOHATKa KaThicThl. KoMaHganap Oec caHaTrTa: MUHHUCYMO, KETeJpHHT,
CHI3BIKIICH, JIAOMPUHTIIEH >KOHE IIbIFAPMAIBUIBIK KoOamapMmeH >kapbicThl. 2016
xbUTbl  KazakctanublH 14 007bIchIHaH, AJMaThl koHe AcTaHa KajajapbiHaH 14
HOMUHAIUS OOMBIHINA >KapbicTapra KaTthiCThl. 113 Katbicymisl HazapOaeB 3usiTkepriik
MeKTenTepiHiH oxuaepi 6omnbl. 2017 xbpurbl KOHKypcTa Kazakctan meH Peceiinen
392 komanna kateicThl. byn 800-meH actaMm KaTbICyllIbl -Kajlbl OuliM OepeTiH
MEKTENTepAIH  OKymbUIapbl, HazapOaeB  3usATkepiaik  MEKTENnTepl,  KOJUICIK
CTYINEHTTEpl, JKEeKe pOOOTOTEXHUKAIBIK KIyOTap, 24 HoMmuHaius OoMbIHIIA
&KapbICThL.Bip KBBBBIKTHI kyMbIclieH «KBaapokomnepTb) HOMUHAIMACH OOMBIHIIIA
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xeHimMnaz - bipinmi  Tewmipray naccukansik Jsmneitinig  (BTKJI) komangacse
Youtube-Tarbl curremene https://www.youtube.com/watch?v=wONxhm5PpDs
tanpicyFa Oosanel. IV Xameikapanmeik poOoToTexHuka (decrtuBami «Roboland
2018»Kaparanasl kanaceiaa 2018 >kbuiabiH 24-25 HayphI3 apajbiFbIHIA O©TE/I.
decTUBaNIBAIH HETI3M MakcaTbl MEH MIHAETI poOoTTap jkobamay kKoHE
MporpaMMalaycaiachHAaFbl JapbIHABl OKYIIBUIAPIbI aHBIKTAY JKOHE KOJIAay KOpCeTy
0ol TaOBUTABI. ATTaiina, KazakcTanHblH STEM Oimim  OepyiHe apHamFaH Oyl
AK00aHBIH MAaHbBI3IbUTBIFBL,OCHl (eCTUBAIb asChIHIA KbUI calbiH «3D-mpoToTunTepy,
«STEM texnonorusimape», «bumiM poOoToTexHukace», «PoOOTOTEXHUKA JKOHE
WHKITIO3US» JKOHE TaFbl OackaOarbITTap OOMBIHIIA MYFaIiMIEpre MacTep-Kiacce
oTki3UIeN,STEM  OuriMm  Oepy canmachlHIAa JKYMBIC ICTEMTIH  MYFaliMIEp/l,
TPeHepIepal, dICKEpIep Il KoHe 0acKa J1a MaMaHIap bl KETUIAIPYre BIKIMal eTel.

«Uadpopmatuka» moHi  OoibiHIIA OKy OarjgapiiamMachblHIa  MEKTEMNTe
nporpaMMaliayiblH ~ Herizaepi OoWbIHIIA OKbITY Kyprizuieai. CoHbIMEH Katap,
OlpkaTap Ka3aKCTaHJBIK MEKTENTep NporpamMMaiayabl YUPETyIiH THUMOTIK OKY
YKOCTIApBIHBIH Kypamjac OeJiriH naijagaHaabl, OWTKEHI MporpaMMaHbl YUPEeHy y3aK
KOHE YaKbITThl KaXX€T eTelll. DJIEKTUBTI Kypc peTiHae mporpammanay 51 mekremnte
OKBIThUIbI, 071 Ka3zakcTaHgarbl MEMIIEKETTIK *almbl OutiM Oepy mekrentepiHid 1%
-bIH KYPauIbl.

Conpail-ax, MOHUTOPHUHI HOTIXKECI KOPCETKEHNIEH, poOOTOTEXHHUKA OOMBIHIIIA
OamamapApl OKBITY MEKTENTEPIHIH CaHbIHA KaparaH[a »JJIEKTUBTI TIOH PETIHIE
MporpaMMalIaifThIH  OKYIIBUIAPAbl OKBITY MEKTENTEpiHIH caHbl onaekaiaa a3 (9-
cyper).

Conppikran, «Here MyHmail yjikeH albIpMalibUIbIK 7» JEreH Cypak KemeHAl
3epTTeyl Tajam erefi, Olpak ofaH KehOip HakThl (akTopyap Oap: mporpaMmamMeH
KaMTaMachl3 €TYIIH OMIPJIK IUKIIHIH JOMEeKTI Ke3€HJEpPIH TYCIHYy MEH MEHIrepy.iH
KYPJEJUIri, mporpaMMaliay TEXHOJOTUSACHIHA M€ XOFApbl OUTIKTI KoHE TIKIpUOeni
OKBITYIIBUTAPIBIH, O00JIMAyhl, OKYIIbUIApFa KOJ SKETIMAl TUIE >Ka3bUIFaH OKY
oneOueTTepiHIH KOKTBIFBI KOHE T.0.
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Po6oTotexnuka (%) xone nporpammanay (%) OOMBIHIIA SJIEKTUBTI KypCTap.ibl OKbITAThIH
MEKTENTep CaHbI
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Kazakcranga amram per Hazap6aeB 3usiTkepiiik MeKTeNTepi MEKTENTep/liH
outim Oepy OarmapnamanapeiHna «['paduka >xoHe >xo00anay» KypChIH YCBIHIBI,
«'paduka >xoHe >Kk00amay» KypChlH MEKTENTIK OKy OarjapiiaMachblHa €HTI3y,
OOBEKTUBTI KAKETTUIIK, OWTKEHI KOINTEereH WH)XEHEPJIK MaMaHABbIKTap OobIHIIA
OKBITY VIIH, €H aJJbIMEH, Ka3ipri HWHXKEHEpJIIK TrpaduKka cagachlHAAFbl HETI3T1
TYCIHIKTEp MEH OLIIM KaXeT, Chi30a T€OMETPHUSICHI >KOHE NPECHEKTUBACHI, COYJET
KOHE KYpbUIbIC TpaduKachl koHE kaHa (opmarra >koHe MasMyHnaa [19]. Aran
aiTkaHma, I1mdpiay, OOMpeK aWTKaHAa, KoOaHbl aBTOMATTAHIBIPY JKOHE
TEXHOJIOTHSIIIBIK ~ mpouectepai  Oackapy(on  XOKAX -  xobanbl  kyieni
aBTOMAarTaHAblpy KyMmbIchl, JXOKA — xo0aHbl KyHen aBTOMATTaHABIPY Jem
aTajaTblH)aZaM KbI3METIHIH OapiiblK cajlachlHAa >KOHE OJIApJIbIH Ka3ipri 3aMaHFbI
OarmapiiaMaMeH KaMTaMmachl3 €TYIH KOJIJall OTBIPBIN, WHXKeHepus 21 FachIplblH
yprHakrapbl YIIIH TpolecTep MEH OOBEKTUIepAl, KON eJIIeMIl KOMIbIOTEPIIK
MOJICNIBEY, 1p1 KYPBUIBIMIBIK KOHE KYPBUIBIMIBIK €MeC JepeKTepal oHACY JIICTEpiH,
KacaHIbl MHTEJUIEKT TeH MAalIWHAIBIK OKBITYIIB OHE Tarbl OacKajaplibl TYCIHY
unescbiHa ue  00abl.COHABIKTAH MEKTENTEePJiH OKYIIbUIAPbl  KOMITBIOTEPJIIK
Kobamay, KOMMBIOTEPIIK  MOJEIbACY, OYATTBl  ecenTeyiep,  Mapajuieib/i
QITOpUTMJIEp XoHE Oackanap OoMbIHINIA Oa3zalblK OUTIMAEP MEH NaFrAbUIapAbl UTepy
YCBHIHBUIAIBL.

MOHUTOPUHT KOPBITHIHIBICHL OoMbIHINA enferi 103 mekrenTte rpaduka xKoHE
xo0Oanay OOMBIHINIA SJIEKTHBTI KypcTap KapacTelpburaH. ['paduka »xoHe sxobanay
OOMBIHIIIA SJEKTUBTI KypCTaplbl JKY3€re achlpaThlH MEKTENTEpAiH €H KOl CaHbl
Masnrsictay xoHe llbirpic Kazakcran oOusbicTapbinga Oaitkanaasl (10-cyper):

I'paduxa xoHe sx00anmay OOMBIHINA SJIEKTUBTI KYpCTap bl
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10-cypetr — I'paduka >xoHe x)00anay OOUBIHILIA IEKTUBTI KypCTapAbl OKbITATHIH
MEKTEITEpP CaHbI
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Pecny6nukanpiH  okanmbl - OutiMm - OeperiH  MekrtenTepinae — «KonnanGaisl
marematuka» (Conrycrik Kazakcran o6umbicer), «MaTemnexktym» (IlaBmomap oOGbICH,
Kaparannber o6mbichl), «PaguoTexnukay koHe «ArporexHukay (Anmarsl), «bomamrak
nmkeHepiep (3D)», «Texaukanslk Monenbaey» (Kaparanmbl oObIchl) koHe Oacka
ANEKTUBTI KypcTap OKbIThbUIaAbl.Kaparannel kamaceiHnarbl Nel «buniM-HHHOBAIMS
maneiinne  «buoxumus  Herizmepi», «AcTpodusnkay  kKoHe  «MeauIMHAIBIK
OMOJIOTHS» TIOHIEP1 aFbUIIIBIH TUTIHAC OKBITHIIA B

STEM OuniMiH AaMBbITyAarbl MaHbI3Abl (PakTOpiapAbiH Oipi MEKTENTeri oKy
MPOIICCIHIH MaTEePUAIBIK-TEXHUKAIBIK KaObIKTATYybl OoJbin  TaObUIampl. 2016
xbUThl «Kazakctan PecryOnmukachiHbIH OUTiM Oepy >KYHeCiHIH Karaaibl MEH Jamybl
TypaJibl YITTBIK OasiHIaMaray coiikec, (u3nKa, XuMus xoHe Ouosorust cexinai STEM
MoHJEpiHAe XKaHa Moaudukauusaasl kaOuHertep Oap Mekrentep canbl 70% -1bl

kypazsl [20] (11-cyper):

Kana Mmogudukanusaarel KaOMHETTEpi O6ap MEKTENTep CaHbI
(busuka, XUMUs >KoHE OUOTIOTHS)
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11-cyper — XKana Mmoaudukammsgarel kabuHeTTepi 6ap MEKTeNnTepIiH caHbl ((HHU3MKa,
XUMUSA KoHe ouosorus), 2016 x.

Kanmel anranma, MOHUTOPHUHITIK 3€pTTEYJEPIH HOTHXKENIEpl peciyOIuKaHbIH

Mektentepi STEM OuniMiH gamMbITya alFalikel KagaMaapiasl skacayaa JAen KepCeTTi.
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JlereHMeH, JKaH-)KaKThbl 3E€pPTTEyre HEri3JeNireH JOMeKTI IIelliM Tajlaln eTeTiH
Oipkarap mpobiemanap 6ap.

Conpail-ak, MEMJIEKETTIK-)KEKEMEHIIIIK  OpINTECTIK JKOHE JKeKe Ou3Hec
HETI31HJe KYMBIC ICTEUTIH Oacka na OutniM Oepy yibimMaapel Kazakcranma STEM
OUTIMIH KEHIHEH TapayblHa >KOHE JaMBITYbIHA BIKIAT €TEel.

1.4 STEM o6inim Oepy OolibiHIIA OKY OargapjaMajapbiH Jasipjaylarbl :KIHe
OKBITYAbI YHBIMIACTHIPYAAFbl YCTAHBIM/AAP

Ocpbuiaitia, STEM Ourim  OepyAl JaMBITy cajachlHAarbl OlpkaTap enaepiiH
TOKIpUOECIH Tayjay Heri3iHJe, OHBIH JaMyblHa KeJeCl HEri3ri TocuUlAep, aran
anitkanna, STEM camaceiHaarbl OKy »Kocmapiapbl MeH OarmaapiaMaiapblH o31pieyre
oomanw [3]:

- OipinmigeH, >xeke STEM-moHmepi OoWbIHIIA OKYy TOXKIpUOECIH KEHEUTY,
AQHAIMTUKAIBIK TYKBIPBIMJIAD HAKTHI QJIEMJIIK MOCeJeepre KaThICTHI,IMPOOIeMallbIK-
OarnmapianraH OuUTiIM Oepy KbI3METIH TaijanaHa OTBIPBIN, OKYIIBUIAPJBIH KYypAel
YFBIMJIApIbI )KAKChl TYCIHY MaKCaThIH/IA;

- exiHmi tocimt STEM cyObekTiiepiHiH OUTIMIH HMHTETpalusiay/ibl, OJap biH
Ma3MYHBIH TEPEH TYCIHY[l KOHE KEJEIIEKTe OKYIIbUIAPIbIH FbUIBIMU-3E€PTTEY KOHE
IIBIFAPMAIIBUIBIK KAaOLIETTEpIH KEHEHUTyre »KoHe OoJalraKkTa MaHCAINThIH TeXHHKAJIBIK
HEMecCe FhUIBIMU OarbIThIH TaHIAyFa OKeJeIl;

- YUIiHII OaFbIT, dacipece, TEXHUKAIBIK KOFApbl OKY OPBIHIAPBIHBIH OKUIIEPI,
STEM-6iniM  GepyaiH MYJIbTUIUCUUILIMHAPIIBI TOCUIMEH OachkiM OOJIybl KEpeK el
canaiaer,o1 STEM moHIepiH OKBITy/la MHTETpaiaaydabl KOJIaHy,0yJ1 HaKThl ©HIIpIC
JKaFlalbIHAA JKacalajlbl;

— kenect Tocul opOip xeke STEM moHi OOMBIHIIA OKBITY ofICHAMAaChIHA
WHHOBAIUSTIAP/Ibl  €HTI3YJl JKOHE FBUIBIM, TEXHUKA, WHXXCHEPUSHBIH JKOHE
MaTreMaTuKaHblH Heri3ri yreiMaapel STEM nen aramateiH Oip OKy »KOCHapbIHA
aybICTBIPBUTFAH OKBITYABIH MHTETPATUBTI TOCUI PETIHAE KapacThIpabl.

MyHnaii  ke3kapacTapJblH KEH  ayKbIMbl  3€pPTTENETIH  KYOBUIBICTHIH
KYpJACNIUIIriHEe JI€, OHBIH TeHEepaTUBTI cebenrepiHe Je OalIaHBICTHI, JACTCHMEH,
KoOFapbla aramraH ke3kapactap, STEM-6uniM Oepy okyuibuiapra e37epiHiH OUTiMIH
KYPBUIBIMABIK ~ FBUIBIMU-TEXHUKAIBIK  MOceNenepAl  UIemIyre, TEXHUKAITBIK
JaFIbUlapAbl  JAaMBITYFa KOHE JKOFapbl YUBIMAACTBHIPBUIFAH OWNIay JaF[bUlapbiH
TEepPEHIpPEK MEHrepyre MyMKIHAIK Oepe/i.

OKpITYy  HETi3iHEH JK00aHbl OKBITY OMICIHIH  HET3IHAE  OKYIIBIHBIH
npoOJieManbIK-0arnapiaHFaH OKY KbI3METIH KaMTHIIBLO0JI FBUIBIMU KaruJaTTapabl,
xobanay texHosorusiapeiH xoHe STEM nbeicangapein 6ip STEM-6armapra Hemece
STEM-06arnapnamaceiHa OipikTipeni, OHbl OKYIIBI ©31 TaHmaiabl. by Oarmapiama
0eJieK SJIEKTUBTI KypC HeMece KOChIMIIA OuliM Oepy KypChl PETIHIE€ OKBITBUTYBI
MYMKIH fen Ooipkanyma. KelOip aBTopsiap €H MaHbI3Abl HOTHIKETIEPTe KOJI JKETKIZY
YIiH KOJIJaHBICTaFbI STEM-cyObekTiiepiHiH meHoepiHe STEM-
OarapjlaMachlHBIH HEMeECe OKYIIbUIApPAbIH 3€pPTTey KOOAChIH ICKE€ aCBhIPYIbI
ycbiHaAel. COHBIMEH KaTap, IIETeNAIK >KOHE IIOCTKEHECTIK eNjep, COHBIH IIIiHACe
Kazakcran mareMarvka »XoHE KapaTbUIBICTaHY FhUIBIMIApbl OOMBIHINIA TIKipHOEci
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Ka3ipri 3aMaHfbl FHUILIMHBIH, TEXHHKA MEH TEXHOJOTHSHBIH KETICTIKTEPIH eCKepe
OTBIPBIT, MaTeMaTuKa, (PU3NKa, XUMUS KoHE OUOJOTUS CHUSKTHI HETI3I KJIACCUKAJIBIK
aKaJeMUSIIBIK MOHAEP/1 OKBITYABIH apTHIKIIBUILIKTAPBIH €peKIleIeHIIpe/Il.

Kammer  amranma, OunM  Oepy  OarjapiiaMaiapblH — JJaMbITyFa  OCBI
Ke3KapacTap/blH OpPKAMCHICHI HETI3T1 ceOemnKke He, OWTKEeHI 3epTTey Moceseci IIbIH
MOHIHJIE KYpJETIl JKOHE KOIl KbIpJbl MPOIECC, COHBIH INIHAE ©3/IMHEH OKBITY,
3epTTey, MpaKTHKAIBIK KOJJaHy *oHe T.0. CHAKTHI Oacka ja mporeccrep.bipaen Oip
cebenTepaiy Oip1 - 3epTTeyIIiep, KOFaM MEH Ou3Hec ekuiaepi pegopMaHbIH MoHI -
XUMUS, MaTeMaTuKa, MHKPODJIEKTPOHUKA, aJIbTEPHATHBTI DSHEPIHs  KO3.epl,
OailnaHbiC, JIEHCAyNBIK CakTay >KoHe ¢apMalleBTHKa, HAHOTEXHOJIOTHUSI KOHE 9ye
KeMeJepiHiH KYpbUIbICH cananapbiHaa XXI racelpiarbl MamMaHJaHIBIPbUFAH €HOEK
pecypcrapbiHa  JIETEeH  KaXETTUNIKTI  KaHaraTTaHAbIpa ajaThlH >Kac  YPIAKThI
JTANBbIHAAY.

Ocpburaiiiiia, OChl MOCEJIEHI 3€pTTEy MEH TalJayAblH HOTHXXEJEpIHE CyiieHe
OTBIPHIN, OKylIbUIapra kepcereTiH STEM-TpeHuHrTiH OyriHrl KyHI KaXKeTTutri Oap
nen 0oypkayra 0oJaibl:

- STEM-HiH OUTIMiH, JaFAbUIApbIH KOHE KYHJIETIKTI eMipJe Kauail maijganany
KEpeK;

- FBUIBIM MEH TEXHUKa TYPFBICBIHAH OOBEKTUIEp MEH MpoLecTepl Kajai
3epTTey Kepek;

— KYpJIeJll HaKThl mpoOJieMaapFa cayaTThl )KOHE THIMJ1 LIEIIM KaObuiaay;

— YJIKEH 3epTTeyiep, 13/ICHICTep KYPri3eTiH YUBIMIIBLUT TONTHIH MYIIeci 60y;

— TOTKA, CHIHBINKA, MEKTENKe, Kajara (el MEKEHIe), €Nre MXKoHe OapJibIK
ajamM3aTKa KaThICTHI )KEPTUTIKTI oHe >kahaHIbIK npoOseManapbl MICIIyre KaThICy.

Kazipri yakpiTTa oieMJ€ TOPTIHIII TEXHOJOTHSIJIBIK PEBOJIOMS SKYPII
KATBIP: KbUIIAM aKMapaTThIK aFbIHJAp, JKOFapbl TEXHOJOTUSIIBIK MHHOBAIUSTIAP MEH
ozipiemerniep Oi3miH  eMIpiMI3iH OapliblK cajlaapblH  o3repTyae. KoraMHBIH
Tajantapbl MEH aJaMHBIH MYIJIeTIepi Jie o3repye.

Kaszipri 3aMaHFbl Koramjia OKYIIbLIapFa TITY/II, KeTMIey i,
UMIIPOBM3AIMSUIAHFAH ~ MaTEpUAIMEH  JKYMBIC  ICTEyJl  YHPEHETIH  MeKTell
TaKpIpBINTaphl JKETKUTIKCI3. Kaszipri 3amaHfbl OKyIIBIIApABI - POOOTOTEXHHKA,

Kypbulblc, OaFmapiamanay, Mojenbaey, 3D-mu3aifH  JkoHe  Tarbl  OacKamap
KBI3BIKTRIpabl. bipak moHapamnblk OailllaHbic MYKHUAT KaparaH Ke3Jle FaHa KOpIHETIH
Oarmapiamanapia OKHUTBIH MEKTEI OKYIIbUIAPBIHBIH KOKETTUTIKTEPiH
KaHaFaTTaHJBIPY MaKcaThIHAa He icTed amambi3? by xkarnaiina STEM kemekrteceni.

byn onmic Gacramkpla apajiac OKbITY OpPTAachlH KOHE OKYIIbUIApFa KYHIETIKTI
eMipe FBUIBIMU OJiCTI Kajalk KoJimaHyra OoJiaThiHBIH Kepceremi. STEM mekrten
KaObIpFachlHIA JKOHE OJaH ThIC, OKOOAHBIH OKY JKOHE FBbUIBIMHU-3EPTTEY
KYMBICBIH)XKY3€re achblpblly KbI3METIH aTKapalbpl. MyHJa OKy >KOCHapbl MOHAPaIbIK
AKOHE JKOOAJbIK TOCUT apKbUIbl CTYACHTTEPIl OKBITY HIESIChIHA Heri3ienreH. bec
TIOHHIH OPKANCHICHIH OeJiek OKbIMayablH opHbiHa, STEAM onapasl OipbIHFall OKBITY
cxemaceiHa OipikTipeni. STEM - Oy akaJeMUsIIbIK FBUIBIM MEH TEXHUKAHBIH HAKTHI
TYXbIpbIMaMarapbl HAaKThl ©MIpJie 3epTTENETIH UHTErpalUsJIaHFaH OKBITY ofici. by
tocunmiH  Makcatel — STEM  cayaTThUIBIFBIH — JTaMBITyFa JKOHE  KahaHIBIK
DKOHOMUKAaFbl Oocekere KaOUIeTTUIIKKE BIKHAJT €TeTIH MEKTeI, KOFaM, >KYMBIC
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XKoHe OYKUI oJieM apachlHIarbl TYPAaKThl OailaHbICTapAbl KYpY OOJBII TaObLIaabI
(Tsupros, 2009)[21].

STEM Oinim Oepy OarnapiaManapblH 93ipiiey Ke3iHIe Kejeci Karujanapra
cyHheHyi ychiHaMbI3[22]:

— IIBIHAMBI MaKcaTTapFa Hazap ayjiapa OTBHIPbII, KOHIIECTITYyal/Ibl Oliay;

— OamaMalibl TaHJaay MYMKIHIITH allaThlH HETI3r1 Macelnesnepre 0aca Hazap
aynapy. STEM-Ti OKbITyFa €HTi3y OapbICBIHAAFBI IMEIarorTap/iblH HETI3r1 KaTemiri —
HET13T1 aKIEeHTTI AYPHIC KOMMaybl, SFHUTEOPHUSIIBIK Maceneepre 0acTanksl Ha3apablH
MpakTUKaJIbIKKA KaparaHaa Kemnrten OediHyl. barmapiamana Oanamansl  TaHIay
MYMKIHZITIH aiia ajaTblH OipHelle OKy MoHIHIH OalIaHbICTBIPY HYKTENEpl HaKThI
Oenruten anmy KaxkeT. by KyTnereH Toyekemnaepre >KoHE Maiija OOJaThiH KOJIAMJIIbI
MYMKIHIIKTEpTe Jep Ke31HJe Hazap ayJapyra MYMKIHIIK Oepeni,

— JKana >xoHe opTYypJii HYCKaNap bl JaMbITyFa KEH IIbIFapMAIbUILIK KO3Kapac.
byn karupa cTyneHTTEpAiH ©31H-631 YUBIMIACTBHIPYBIHIAA ©T€ MaHbI3Ibl. Herisri
MaKcaTTapablH Oipi - OaFmapiamMaHblH KEH ayKbIMIbl HYCKajdapblH YCbIHY. OKy
OarapiiaMachblH JTaMBITYAI IIBFApMAIIbUIBIK KO3Kapac, ©3 MIKIpIH ©3repTyre, OHbI
CBIHM TYPFBIJIaH Oarajiayra OalIaHBICTHI,

— Osigpiktangay. byn mpunnun Oonamiakta OarjgapiaMaHbH MakKcaTTapbIH
TY3€Ty YUIIH Heri3 0oja ajJlaTblH MOHUTOPHUHI/I Y3/IKCI3 MaigagaHybl Tajlal eTel.
Meicalibl, ’KakKCchl HUETTUIEp MEH CHIHIIBUIAPAbI MapasvieNbal Oaranayasl OakbLiay;

— y3aK Mep3iMJl TMepcrneKTuBa. byl ke3-kenreH arbIMarbl (OmeparusijibIK)
YKOCTapiayabl TepCreKTUBaIbIMEH OaIaHBICTRIPYAl OLIIIpeni;

— Oenrici3Aik  QKkTOpbIH Tanmay. bByriHri TaHma Ke3-KenreH Oarmapiama
Jaraapbic, TOTEHINE >Karnaimap, KYTIEreH TaOWFM amnaTrTapiblH BIKTUMAJIBIFBI
CaKTaJFaH *arJaija TYpakChi3 OpTaja >Ky3ere achlpbliaibl. 3aMaHayd FbhUIbIMIA OVII
«CTPATETUSIIBIK TYPAKCHI3ABIK» TEPMHUHIHIE KopiHiCc Tabaasl. COHBIMEH KaTap Kas3ipri
3aMaHfbl FHUIBIM (MaTeMaTHhka, CTaTUCTHKA) OeNrici3fiK (aKTOPhIH TEPEeH TYCIHY
YIIiH KOT Hopce Kacaabl KoHe OyJ1 gakTop Oenriut O1p IOIAIKIEH ecenTelyl MyMKIH.
byn ymiH oKy >ocmapjapblH 93ipiiey NPaKTHK-MYFaTIMIEpAl IIaKbIpyIbl Tajarl
eTel;

— JKYMemKk Tocul. Bysl OKy TNoHAEpiHIH apachlHAarbl e©3apa KeliciMIe YJIKEeH
KOHLUT O6JIIHETIH MaceseNepIiH MenITyiHe OIpTyTac Ke3Kapac KeHIH]IE,

— KYHIBUIBIK KO3Kapac - CTyAEHTTepAiH Oenrur Oip xkarmainapaa Oenri Oip
TanChIPpMaHbl  OpbIHAAYFa  JAWbIHABIFBI MEH  KaOUIeTIH  eCKepe  OTBIPHII,
OarapilaMaHbIH HETI3T1 MakcaTTapbl MEH MIHAETTEPIH TAJKbIIAYJaH TYpasbl;

— Pecepcrapra Hazap aymapy. Pecypcrap Oemimi Oimim OepyniH STEM
OarnapiaManapbiHga OIpiHIINI OPBIHAAPIBIH O1piHAe O0TYbl KEPEeK;

— OKIMIIUTIK  KYpPbUIBIMJApJbl TalganaHy KoHE OJIapJblH KbI3METIHIH
KYKBIKTBIK acTieKTuUIepiHe Hazap aynapy. Ke3 kenren OarnapiaManbl iCKe achlpy YIIIH
TUICTI WHCTUTYTTap/ibl, MEKeMeJep/l *oHe Oacka Ja OKIMIIUIK KYpPBUIBIMIAPIbI
TapTy KaxkeT. Mekemenep KbI3METIHIH KYKBIKTHIK acCeKTUIEpiHe YJIKEH MOH Oepuienl.
3aHra cylieHy MEMJIEKETTIK PETTEYIIH axbIpamac 0eJiri O0JIbIN TaObUIa kI,

— OargapiiaMaHbl ICKE€ achlpy Ke31HJI€ >KMHAKTAIFaH TOKIPUOEH! >KalbuiayFa
navieiH. OKy Kocmapbl - HOTHXKENEpIl Y3MAIKci3 Oaranay jkoHe KaiTa Oaranay,
IIBIFAPMAIIBUIBIK  OKBITY JKOHE JaMbITy. barmapiamanbl icKe achlpy YIIIH OFaH
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KATbICATBIH MYFaJIIMJIEP/Il apHaibl Aaspiay *oHe KaiTa maspiay Kaxer.

Kazakcranma STEM-6u1im OepyniH OenceHal gaMybl Oactanabl. byran mosen
petinae2016-2019 >xok. apHagFaH OuniM  Oepy MEH FBUIBIMABI  JaMBITY/IbIH
MeMJIeKeTTIK Oarmapiamackl  ascbiHma STEMMekTen OUTIMIHIH  KaHAPTHUIFaH
Ma3MyHbIHA KeImmipyl. JKaHa OuliM cascaThlH JKy3ere acelpy YIIIH JKaHa
TEXHOJIOTUSANIAP/IbI, FHUIBIMU WHHOBAIMAJIAPIBI, MaTEMATUKAJBIK  MOJENbACYIl
nampiTyra OarbiTTasirad  STEM-snemeHTTepiHIH OKYy OarmapiiaMaliapblHa  KOCY
xKocmapJiaHy/a.

STEM-cayaTThUIBIKTBIH SKETKUTIKCI3AITHE OailIaHbICTBl MOceJeNep/l  LIeury
MakcaTbiHaa STEM-OimiMiHIH KypAenuIiri MeH oMOeOamnThIFbIH epeKIlle aTal oTy
KaKET, OHBIH TYpJiepl, OarbITTapbl MEH KYPICIUITIHIH JeHreill OolbiHIIa OipkaTap
Oarmapnamanap o3ipiaeHal [23]. OmapaslH JTaMyblHA KeJleCl HEri3ri TocUIAep Al O
KepceTyre 00JIabl.

Bipini TocuUIAiH eKUIAepl CTYASHTTEPIH KYpAeil YFBIMIAPBIH kKaKChl TYCIHY
YUIIH  capanTaMaliblK TYXKbIpbIMJaMaliap IIbIHANBI  QIeMJIIK  mpoOiemanapra
KOJIJTAaHBUIATBIH ~ MIpOOJIeMalbIK-OarbITTalIFaH  OUTiM ~ Oepy KbI3METIH —TaijanaHa
oTbIphi, xeke STEM-cyObekTinepiHie oKy TOKIpUOECIH KeHEUTY/I YChIHABI.

Exinmn tocuinid exuinepi STEM-nionaepl OolibiHIIIA OUTIMIH MHTETpalusiiayra
TBIPBICABI, OJap Ma3MYHIbl TEpEeH TYCIHY YIIiH, OoJallakTa CTyIeHTTEePIiH
TEXHUKAJILIK HEMeCe FhUTBIMU MaHcan OarbIThIH TaHJAay MYMKIHAITIH KEHEUTEeI1.

Keit0ip rampiMaap, ocipece, TEXHUKAJBIK JKOFaphl OKY OPbIHIAPBIHBIH OKUIAEPI,
STEM-6imiM Oepyae keIl cajalbl Ke3Kapac OachIMIBIKKa He OOJIybl Kepek el
ecenTeial, OyJl HaKThl OHAIPICTIK >Kargaiiapaa >kacamblHFaHAbIKTaH STEM
MIOHJIEPIH OKBITY/Ia MHTETpaiaayabl KoiamaHaapl. OchUlaiiina, CTYAEHT ©31HiH OUTIMIH
Hallap KYPbUIBIMJAIFaH TEXHOJOTUSIIBIK MpoOieManapAbl ey, TEeXHUKAIbIK
KaOUTeTTepiH JaMBbITy JKOHE JKOFaphl YHBIMIACTHIPBUIFAH OWJay JaFIbUIapbIH
TepeHJeTe MEHrepy VIIiH KojjaHyFa KaOureTTi Oosanbl. TpeHHMHITIH €31 FhUIBIMHU
MPUHIUITEP1, TEXHOJOTHSIAPAbl, NU3AWHIBI KOHE MaTEMaTHKaHbl Olp MEKTENTiH
STEM Oarnapnamacel OoiibIHIIA OIPIKTIPETIH NpoOJIeMalbIK-OaraapiaanFad  Ou1iM
O0epy KpBMETI (3koOalay >KOHE TEXHUKAJBIK oOanay ofICiHE HEri3felreH) HeTi31H/Ie
xacanaapl. byn OarmapiaManbl jkKaHa KEKE MEKTEN TMOHI PETIHAE OKBIThLIA allajibl
Hemece KousimanbicTarbl STEM  cyObekTuiepiHe €H MaHbBI3[bl HOTHXKENepre Kol
KETKI3y YIIIH KOJIJaHbUIa ajajibl.

Tarbr Oip ke3kapac opOip >xkeke STEM moHi OoWbIHINIA OKBITY OiCHAMachIHA
WHHOBALIMSATIAPBI  €HTI3y/l JKOHE FBUIBIM, TEXHHWKA, MaIlllMHA JKacay IKOHE
MaTeMaTUKaHbIH Heri3rl yreiMaapbl STEM genm aramaTelH Oip OKy JKOCHapbIHA
aybICTBIPBUIFAH WHTETPATUBTI TOCUT PETIHIE KapacThIpabl.

MyHnail ke3kapacTap 3epTTEeYIIH KYObUIBICTHIH KYPACIUIrT MEH OHBIH KOl
eJIIEeMIUTIriHE  OalmaHbICThL.  3epTTeyIIUiep, KOFaM JKoHe Ou3Hec ekuaepi
pepopmanbiy, MoHi XXI FacelpAarbl MaMaHJAHJBIPBUIFAH €HOEK pecypcTapbiHa
XUMUSI, MaTeMaTHKa, MUKPOJJIEKTPOHHUKA, Oalamaibl YHEpTUsi Ke3Aepl cajajlapbiHa
MaMaHJaHJbIPbUTFAH €HOEK pecypcTapblHa JIETeH KaXKETTUIIKTI KaHaraTTaHIbIpa
aNaThIH JaFnbuiapbl O0ap skacTtapiapl NalblHAAy OOJNBIN TaOBUIaIbl €N CaHaMIbI.
Hlerenmen, Oenrimi Oip KaMmbuiblk Oap: XXI facelpra KaKeTTi Jarabpuiap MEH
JarablIapra M€ KbI3METKEpJIEpl OKBITYFa apHaiFaH OutiM Oepy OarmapiiaMaiiapbiH
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o3ipiey oTe KHUbIH, ©MTKeHI Oyl JarapUiap Te3 €cKipim, jkKaHa TEXHOJIOTHsUIap MeH
WHHOBaIMsIapra OalmaHbICThl e3repeni. by moceneni 3eprreitin mamanaap STEM
npobJyieManapbIMEeH aKayJdapblH OJIeM a3zaMarbl PETiHJE KATbICY, OJIAPABbIH CHUIAThI
MEH MakcaTbhlH TYCIHAIPY VIIIH JaFAbUIbI KOHE OUIKTI KypJenl mnpoObiieManapiibl
aHBIKTay KoHEe Imiemy yiniH cryaeHrrepre STEM OuriMaepiH koHe AaribliapbiH
KaJlaif MHTerpalysiiayra yHpeTeTiH OarmapiiamMara KaKeT e caHaiIbl.

Tyractait anranga, STEM OarbiThiHzarsl  OuTiM - Oepy  pedopmachiHbIH
MaHBI3/Ibl YII HET13T1 (PaKTOPhI apKbUIBI KOPCETyre 00Jabl:

— OipiHmiici - opOip €1 KaHaraTTaHAbIpaThIH JkKahaHABIK 3KOHOMMKAJIBIK
Mocenesepre OalIaHbICTHI,
— exiHmici - XXI Facelp TamantapblH KaHaFaTTaHIBIPATBIH  OUTIM/II,

JTaFabplIapabpl Tajaml eTeTIH JKaH-)KaKThl JKOHE HMKEeMJI JKYMBIC KYIIIHIH ©3repic
KOKETTUTIKTEPIH KOPCETE/i;

— YIIHII - >kahaHJBIK TEXHOJOTHSUIBIK KOHE SKOJIOTHSJIBIK MpoOaeManapabl
menryre Kakerti STEM-cayaTThUIbIKKa JIET€H CYpaHBICTHI €peKIlle aTam oTTe/Il.

Mexkrentepae STEM OutiMiH Ky3ere achlpy YIIIH HETI3T1 KOHE OMIMOHIBIK
TYXKBIpbIMAAManapJbH, OutiM  Oepy  OarmapiaManapblHbIH  KEH  ayKbIMBIH
naiigananyra Oosanpl. MyHpalh MekTenTepie opTypil MoHIAep OOJybl MYMKIH,
NeJaroruKalblK ~ Ke3KapacTap, OaiJlaHbIC KOHE BIHTBIMAKTACTHIK KyHe. OKy
OarnapiaManapbiH d3ipJieyre KOWbLUIATHIH Tananrap Oap[24].

MyHiait Oarapiaamanap QJieTTerl CCCA-HbBIH VIITTHIK-alMaKThIK
KOMIIOHEHTIHIH, COHAai-aK KEeprumkTi (MEKTeNm) KOMIIOHEHTIHIH Ma3MYHbBIH
KOPCETETIH ONIETTErl THUNTEP HEri3iHAe Kacamalbl, MYFaTMACPAIH OJlICHAMAJBIK
QNIeyeTiH, COHJAN-aK  aKMapaTThlK, TEXHUKAIBIK KOJAAyAbl KOHE, OpHHE,
CTYIEHTTEP/IIH JaWbIHIBIK JIEHIeHiH ecKepell. OJeTTe OKY >KOCHaphbl KYPBUIBIMIIBIK
HETr137Ie YII HEeri3ri KOMIOHEHTTEH TYPaJbl:

— JKammber OutiM  OepeTiH MEKTENTe OKBITHUIATHIH MEKTEN MOHJEPIHAE OCHI
aKaJeMUSUIBIK ~TIOHIII  OKBII-YMPEHYIIH MakcaTThl OaFbITTapblH  aMKbIHIANUTBIH
TyciHAipMe *Ka30a HeMece KipicIie;

— OUTIM Ma3MyHbI, SIFHM HEri3ri akmapar, TyXbIpbIMaaMaiap, 3aHjaap,
TeOpHUsJIap, MIHACTTI MOHAIK JaFabliap MEH JarJbuiap Ti3iMi, COHJal-aK IMoHapasbIK
nmoHAep OOMBIHINA KAJIBINTACTHIPBUIATHIH JKANMbl JKOHE apHaWbl JaFrabliap MeEH
JarablIap Ti30€CiH KAMTUTBIH OKY MaTepHualiiaphbl;

— OCBI TaKbIPBINITHI OKBI YHpEeHy OapbhIChIHAA CTYACHTTEPJIH alfaH OUIIMIH,
JaFIbLUIapbIH JKOHE KaOuleTTepiH Oaranay, OarmapiamMaHbl, 9JICTEp/l, YHBIMAACTHIPY
dbopManapbiH, OKy KYpaJIapblH €HI13y JKOJAapbl OOMBIHIIA 9/1ICTEMENIK YChIHBIMIAP.

STEM-nin OuriM Oepy OarjapiiaManapbiHa €peKilie Hazap aynapy MoHapalbiK
KaTblHacTapra Oepuienl. byn Myramimre OarmapiiaMaHblH —JaMyblHA KpEaTHBTI
KO3Kapac TaHBITYFa, NMUPOTEXHUKAIBIK >KOCIMAapiiayFa >XOHE HAKThl MEJarorHKabIK
IIBIHJIBIKKA YHJIECTIPYl JKY3€ere achlpyra MYMKIHJIIK Oepe;

OKy-ollicTeMENK JKOHE OKY-o[ICTEMENIIK KaMTaMachl3 €Ty - OKY IPOIIECIHIE
naijanaHbpUIaThlH  OUTIM  Oepy, FBUIBIMHU, JIEKCUKAIBIK (HETI3T1 JKOHE KOChIMIIA),
HOPMATHBTI-KYKBIKTBIK ~ aKmapaT Ke3epiHe, KOPHEKlI KOHE TEXHHUKAJIbIK OKY
KypajiapblHa HeJre JIeHiH KbICKapThLIa Ibl.

Oxky OarnmapiiaMachlH 931pJiieyre Kejecl Tocuiuep Oap:
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— HHTEerpalusjiaHFaH;

— KOII caJlaJibl;

— JKYHeIK KbI3MET;

— MOJYJIBIIK-KY3BIPETTLIIK;

— Toxipubere OarmapJiaHFaH;

— KY3bIPETTI.

STEM-mynomuoucyunaunapiol  macin[25]: poOOTOTEXHUMKAa apKbUIbl 013
MaTeMaThKaHbl, (U3UKaHbL, XUMHUSHBI, KOOAIBIK KbI3METTI, KOMAHAAIBIK KYMBICTHI
YKOHE TINTI TapuxX IMEH OMOJIOTHSAHBI yipereMi3. biaim Oepy callachiHAarbl KeIicaiaibl
KO3KapacThl JIaMBITYJIbIH aJbIH-ajla IIapThl, KoM Ka0aTTbl FHUIBIMH 3€pTTEYyIIep
JIeHreil Oackayapra KaparaHja ounjekaiina »xorapsl OosiateiH STEM maiina 6osybl
6oyl Ka3ipri  yakpITTa  JKapaTbUIBICTaHYy  MaTeMaThkKa TMOHJAEPIHIH  IMOHJEpl
OoilbIHIIA, ocipece, KoM callaibl >KOHE MYJIBTUCUIICIMIUIMHAPIBIK Tajan eTeTiH
KbI3MET cajajlapbl VIIIH KOIl cajlajbl 3epTTeyJIepJiH ©cyiH Ooipkayra OoJajbl.
MyIbTHANCIUTUITMHAP JIBIK TOCUIMIH TUHAMHUKACHI Keneci dakTopJiapra acep eTei:

- Konpan6anbl cumartarsl MakcaTThl OaFaapiiamManap/ibl i1CKe achIpy;

— WHCTUTYIIMOHAIIBIK (DaKTop;

- TOXKIpHUOE MEH FhUILIMHBIH KaThIHACHI

MyIbTUANCIMIUIMHAPIBIK KO3KapacTa TaOWFaTKa KaIbIPbUIFAaH HOTHXKENIEPIl
OakpUIayna JKaHA MOHHMTOPHHT TEXHOJOTHSIAPBIH KOJJAaHy KaxeT. 3epTrey
asiKTaJlFaHHAH KeWiH HeMece OafrmapiiaMaHbl JKY3€re achlpFaHHaH KeWiH OJiapblH
TUIMAUITIH Oarajgay MYMKIH eMec.

Kyiieze Kbizmem xepcery Tociii [26]:

— OKyIIbUIapFa FBUIBIMH  TY)XXBIpbIMIAManap JKyHeCIMEH  OKIIayJaHFaH
3epTTeyJepICH OMip Cypy IpoOieManapblH IICIHly KOHTEKCTIHIE OKY Ma3MYHBIH
EHT13ylHE KOIly;

— OUTIMII MEHIepyIiH XeKe TYPIHEH OKBITY MakcaTTapblHa KOJ JKETKIZYJe
OutiMm Oepy canachlHIAFbl  BIHTBIMAKTACTBIKTHIH  IICIIYIIl POJIH MOWBIHAAY
(KoMaHJITaM€eH KYMBIC iCTey KaOuIeTi).

JKyiieHiH KbI3METi op Kaybl O11iM Oepy eHreiHe:

— JKeKe TYJIFaHbIH KaCHUETTEPIH KAJIbINTACTHIPY OAaFbIThIH KOPCETETIH Heri3ri
MIHJIETTEP KYyHecl TypiHae OUTIMHIH MaKcaTTapblH YChIHY;

— CaJIbIHFAaH MAaKCcaTTapblH HETI3IHAE OKBITY YAEpICIHIAE KaJbINTacaTbhlH IC-
KUMbBLT OICTEpIH FaHA €MeC, ©3apa KapbIM-KAaThbIHACTA OKBITYABIH Ma3MYHBIH aKTay
YIIiH;

— OKYWIBUIAPJBIH JKEKEe, OJIEYMETTIK, KOMMYHHUKATUBTIK »OHE KOTHUTHUBTI
JaMyblHa KOJI KETKI3y peTiHjae OutiMm Oepy MeH TopOueneyiiH HeTi3rl HOTHXKEIepiH
KOpCeTy.

Herisri  Oumim  Oepy  OarmapiaManapblH  MEHIEpYAiH  JKOCHapJaHFaH
HOTIKEJIEPIHIH CaHbIHA:

— JKeKEe HOTIDKENEp - CTYIEHTTEePIiH 6©31H-031 JaMbITyFa JalbIHIBIFBl MEH
KaOUTeTTLIIr, OKYIIBUIAPABIH OKYy JKOHE TaHBIMBIHA YKAEME KaJIbIITaCThIPY,
OJIapJbIH JKEKE YCTaHBIMJIAPBIH, QJIEYMETTIK KY3BIPETTUIKTEPIH, >KEKE KacHeTTepiH
KOPCETETIH CTYIEHTTepPiH KYHIBUIBIKTAphl MEH CEMaHTHKAJIBIK KO3KapacTapbIH
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KaJIBIIITACTBIPY;
— a3aMaTThIK COMKECTUIIK HET13/IEpiH KaJIbIITACTBIPY;

— METa-TIOHTIK HOTHIKENIep - CTYJACHTTepAiH oMOebam OKy ic-opekeTi
(KOTHUTHUBTIK, PETTEYIIl )KOHE KOMMYHUKATUBTIK);
— MOHJIK HOTIDKENEp - aHa OulM aiay, OHBIH TpaHchopMaIlUsIChl MEH

KOJIIAaHBUTYBl, COHJAM-aK QJIEMHIH Ka3ipri 3aMaHFbl FHUILIMU OelHEeIepiHIH HeTi31H/e
aTKaH FBUILIMK OUTIMHIH 1prelil 3J€MEHTTEpIHIH XKyHecl yIIiH opOip MOHMIK cajlara
TOH 1C-OPEKETTI OKY MOHAEPIH OKUTHIH CTYACHTTEPAIH TIKipuOeci.

Keke  HoTmxkenep Keke  MOHAEpAIH  OaFmapiamanapbiH,  COHAai-ak
CTYJICHTTEp/ll PYyXaHMU-aJlaMTepIIUIIK JaMbITy MeEH TopOueney OarmapiamManapbiH,
cajlayaTThl OHE Kayilci3 eMip CalThlH KAaJbINTAaCThIpy OarmapiamMachlH KYpyMeH
OaimaHpICThl. MeTOAOJIOTHSIIBIK K0OaMapIbIH, HOTHXeNepl omOeban OutiM Oepy ic-
mapajgapblH ~ KOHE  OapiblK  MOHAEpAlH  OarmapiiaMaliapblH  KaJIBIITacThIPY
OarnapiiaMachlH KOCIaraHja sky3ere acbipanbl. CTyAEHTTEp MOHIEP/l OKBII-YHpEeHY
HOTWXKECIHAE OUTIM aimy KaOUIETIHIH HeEri3l PEeTIHAE JKEeKEe, PETTEYIl, KOTHUTHBTIK
KOHE KOMMYHHUKATUBTIK oMOe0an OKbITY 1C-9pEeKETTePiH KalbIITaCThIPA/bl.

KyiteHiH >XyMBbIC >Xocmapbl OacTaybllll Kajimbl OUTIM OepyaiH Heri3ri OuTim
Oepy OarmapiamManapblH MEHTEpPYAIH >KOCHapiIaHFaH HOTHXKEJIEpIHE KO JKETKI3yre
KOHE KaHa OUTIMIEp.l, MaFAbUIapabl, KY3bIPETTEepJl, KbI3BMETTIH TypJiepl MeEH
oaicTepiH AepOec TaOBICThI UTEPY YIIIH HEr3AepAl KalIbIITACTHIPA/IbI.

Kannbl anraHga, OKBITYJIAFbl JKYMENIK KYMBIC 9fici OUlIM OepylliH Herisri
MiHAeTI - OyJ 1Kl pe3epBTepiAl O€NCEeHIIpy apKbUIbl YillleciMIi, MOpabAbIK
KarblHAH KeMeEIIl, QJIeyMETTIK OeNCeH/ll, KOCIMKOM >KOHE cayaTThl TYJIFaHbI JaMBITY
YIIIH KaFaai skacay OoJibil TaObutafbl. JKyHeHIH >KYMBIC ICTEY OJIICIH €HII3y YIIIH
KEKe TOHIEpJl MEHIepyJeH HAKThl OMIPJIK KarJalmapibl MOHAPAIBIK 3E€pTTEyre
Kely KaxkeT. TuiciHmie, opOip akaJeMUsUIBIK TaKbIPBITKA apHAIFaH 1C-dpEKeTTep MEH
opeKeTTep  JKalmblFa  OpTaK  (METa-MOHIIK)  OKBITY  iC-IIapajiapbl  ApKbUIBI
TOJBIKTBIPbUTYFAa THIC. bimiM  OepyAiH HOTWXKENUIIiHIH HbIcaHbl OulIM  Oepyne
Oipkarap eneym esrepicTepAl kezneimi. Mpicanbl, OyJl e3repictep OazalblK OuTIM
Oepy OarmapiaManapblH MEHTEPYAIH >KOCHApJaHFaH HOTHXKENIEpiHe KOJ KETKIZY
KyheciH Oaraymayra ocep eTefl, OHBIH IMIHAE OKYIIbUIAPIBbIH KEKe KETICTIKTepPIH
Oarajay ¥FfaHa e€MeC, COHJai-aKk, MYFaJIIMHIH JKOHE OKY OpPHBIHBIH KbI3METI.
Osrepictrep OimiM Oepy YVIEpICIHIH JU3alHBIH JaMBITyFa, OHBIH IMIiHAE OUTIM
JCHIeiH capayiayra, OKBITY JKaFJaillapblH jkacayra, >KOOAlbIK J>KOHE FhUIBIMU-
3epTTey KBI3METIH JKYy3ere achlpyFa HETI3JeNreH TEXHOJOTHSIIApAbl KaMTUTBIH
3aMaHayd KbI3MET TYpJIepiH KOJIaHyFa OaFbITTaliFaH, OKBITYIarbl BIHTHIMAKTACTHIK
Typasibl koHE T.0. O3repicTep KociOM NEAAroruKaiblK KY3BIPETTUNKTI TYCIHY MEH
Oaranay TocUIIepiHIEe J€ OpbIH alajbl, OUTKEHl Ka3ipri 3aMaHfbl MYFalM OKY
YPIICIH Xo0ayay >KoHE >KYHENUIIK TOCUIre COMKEC YUBIMIIACTBIPYFa, ©3 CHIHBINBIHIA
OKyIIbulapFa oMOeOan OKy ICIH JaMBITy OarjgapiiaMachlH KYpyFa >KOHE EHrI3yre
KaOuteTTi OOJly Kepek, JeHrediH 3epTTeil Oulyl Kepek Herisri Ourim  Oepy
OarmapiiaMachbIHBIH CTYACHTTEP1 FaHAa €MEC, COHBIMEH KaTap JKeKe >KoHE MeTa-TIoHIK
KETICTIKTEPAIH >KeTicTikTepl. JKyieHiH KbI3METI Ko3Kapac JKeKe TYJIFaHbIH JaMYybIHa,
a3aMaTThIK COMKECTIKTI KaJbIITACTBIpyFa, OUTiM Oepy/iH jkaHa OybIHBIHA CHTI31IreH
KYHJIBUTBIKTap 16l OaKbulayFa KOMEKTECEe/Il.
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STEM  ke3kapachlHBIH  HETI3ri alpIpMaIIbUIBIFBl  OUTIM  OepyaiH
WHTETpalMsIIaHFAH  OPTachl JKOHE OKYy YPHICIHIH YHIeCTipy YUBIMBI  OOJIBIN
Tabbuianbl. byn omic cTymeHTTepre 3epTTENreH oJIEMHIH TyTac OelHeciH aiyra
MYMKIHIIK Oepeni JKoHE FhUIBIMALI OeJiek MoHjaepre OeydiH JoCTYpPJIUITiH
kepcereni. Okymbuiap 0Oacka FBUIBIMA TOHAEPAl OKBIN-YHpeHy OapbIChIHIA
npooOiemManapabpl ey YIIIH JKETICTIKTEp MEH aknaparThl Olp FhUIBIMU ITOHHEH
KOJIJaHynbl yHpeHeni. byn eTe 3amaHayd OKBITY OJICTEMECI CTYIEHTTEpIiH
IIBFAPMAIIbUIBIK  OMJIay KaOUIeTTEpiH JaMbITaJ bl KOHE KOIl aiHbIMalbUlapMeH
FBUIBIMHM TpoOJieMasiap/bl MICITy YIIIH KaKeTTI mpoOyieMaHbl Kepy KEHJIr, COHaai-
aK Oap Mocenenep/l ey yuIiH OUTIMHIH IIbIHANBI KOJIAHBUTYbIHA Ha3ap ayJapajibl.

Mooynvoix Kysvipemminik macin[27] - Oenrun O1p KY3bIPETTUIIKTI MEHIepyre
OarpITTaFaH MOJYJbACP KUBIHTHIFBL.

7-14 xac apanbiFbIHAAFBl OKylIbulapFa apHamraH STEM Oargapiamanapbl
COHBIMEH KaTap OJlapJblH TYPaKTbl ca0aKTapblHA KbI3bIFYIIBUIBIKTAPBIH apTThIPAb.
Meicanbl, ¢uszuka cabakTapblHAa KEpAIH  aybIpABIK  KYIIIH  ©Tell, oJap
dbopmynanapabl Takrara TyciHaipuieni, anm STEM okymibuiapbl MmapamroTTapisbl,
pakeTragap MEH YIIaKTapAbl KYpbIN, VIOBIPYAbl ©3 OUIIMIH HbIFaliTa alajbl.
Okylibutap opKalllaH KOpPMEHTIH HEeMece €eCTIreH TEepMUHAEPAl OHal TYCIHOEH/II.
Meicanbl, TemrepaTypa KeTepulyiHe OalIaHBICThI KbICHIM HEMEce KOJIEMHIH KEHEHOl.
STEM cheHbINTapblHAQ OJ1ap OWBIH-CAYBIK AKCIIEPUMEHTTEPIH Kacam KaTKaHAa OCHI
TepMUHAEPAl OHAN TyCiHE].

Meicanbl, (u3uka cabakTapblHAa KEPHAIH aybIPIBIK KYIIl OTIN KEeTedl, oJap
OoopTeiHIAa QopMmynamapMeHn TyciHaipuienl, an STEM oxkymisuiapsl mapamroTTapisbl,
pakeTragap MEH YIIaKTapJbl KYpbIN, VIIBIPYAbl ©3 OUIIMIH HbIFaliTa ayajbl.
OKymiputap opKalllaH KOpPMEHTIH HeMece eCTIreH TEepMHUHAEPAl OHal TYCIHOCH/II.
Meicanbl, TemiepaTrypa KoTepulyiHe OalIaHBICThI KbICHIM HEMEce KOJIEMHIH KEHEHOl.
STEM cheHbINTapblHAQ OJ1ap OUWBIH-CAYBIK AKCIIEPUMEHTTEPIH Kacam KaTKaHAa OCHI
TepMHUHAEpAI OHal TyciHenl. Kazipri ke3eHaeri OumniM  camackl «OoJalakra
naiijjanany YyuIiH» emec, OoJamak iCc-KMMbLI YATICI TYPFBICBIHAH, «OMIp CYpYIl
YHpeHy» peTiHJe aJaMHbIH ©31H-031 aHBbIKTaybl MEH ©31H-031 TaHyblHa OalJaHBICTHI
epeKilie, >KOFaphl JICHrelaeri narAapUiapAblH JIeHredi aen TyciHuienl. BypbIHFBI
MAaKTaHBIIIBIMBI3/IBIH TAKbIPHIOBI - HAKThl OUTIMHIH KOII MOJIIEpl ©3repreH aiaeMeri
KYHJBUIBIFBIH JKOFAITThI, OMTKEHI Ke3-KeIreH akmapar Te3 eckipeni. KaxerTi akmapar
OUTIMHIH €31 eMec, OHbl Kaiija >KoHe Kajlali KOJIJIaHy KepeK €KeHI MaHbI3Ibl. bipak
aKmaparTbl  alyAblH,  TYCIHIIpYAIH  KOHE  JKaHa  aKmapaT  JkKacayblH
KOJITAPBIMAHbI3IbL. BYJT - KBI3METTIH HOTHXKECI KOHE KbI3METI - Mocelielep/l IIelry.
Ochbunaiiiia, oneMMeH e3apa 1C-KUMBUT KOJIapbIH Urepy YIIiH OutiM Oepy (HOTHXE -
OutiM) akTiIepl Urepyre aca Hazap ayJapambl3, COHbIMEH OKY YP/ICiHIH CHIATHIH
KOHE OKYIIBLIAP/IBIH KYMBIC 1CTEY >KOJIAPBIH ©3TepTy KAKETTUIIMH TYCIHEMI3.

OkynpiH Oy Typl  CTYAGHTTEPAIH  >KYMBICBIHBIH  HET3T1  3JIEMEHTI
npobJyieManapibpl LIeNly, SIFHU Ic-Iapaiapbl JAaMbITy, acipece, KaHa 1C-dpeKeTTep
Oomanpl: OUTIM, 3€pTTey, AW3AMH, HIBIFAPMAIIBUIBIK koHE T.0. byJ karmaiiia HaKThI
OUTIM THIMII XOHE YHWBIMIIACTBHIPBUIFAH TallChlpMaiap OOMBIHINIA KYMBIC HOTHKECI
Oonanel. KpI3MeTTiH JamMybIMEH Karap, CTYIEHT KOFaMHBIH KOJIJIaybIMEH ©3
KYHJIBUIBIKTAp >KYMECIH KajlbINTacThipa anagpl. IlaccuBTi OUTIM alylIblIaH OKYIIBI
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OuriMm Oepy KbIBMETIHIH OenceHal cyObekTici Oombpim  TaObuiannl. OchLtaiiia,
CTyJIEHTTep Oenrui O1p KbI3MET TYpJiepiH, OuUTiM Oepy KbI3METIH MEHIepreHje >KOHE
OKYy KEHICTITl YIIiH Ma3MYHABI TaHAayJda >oHE YHBIMIACTBIPYNa, OKYIIbLIAPIbIH
OacTanmkbl ©31H-631 aHBIKTaybl >KYpeli, OoJaliakTa emip >KOJBIHBIH Oenrut Oip
TpaeKkTOpusiChIH Oenruiedt amanbl. OKyra JereH OcChbl Ke3KapacTa KbI3MET Typi caH
aylyaH OKBITY YJIEpICIHJIE 1pTesil KoHE MaHbI3Abl OOJIBIN TaObLIAIbI.

Kazipri yakpITTa MEKTENTErl MalbIHIABIKKA Ma3MYHIBIK TYPFbIaH FaHa eMec,
OutiM Oepy yaepiciH YHBIMAACTBIPY >KYWeCIHAE e JKaHa TajamnTap Tajiar eTuUIeIl.
3aMaHayu >KYMBIC Oepyllll MaMaHFa »YMBICKA OpHaJlacy Ke3iHJe KociOM ©31H-e31
TopOueneyre, IIbFApPMAIIbUIBIKIICH aWHaIbICyFa, OeJCeHAl KociOum Jaya3plMFa He
0oJTyFa KaOUIETTI apTHIKIIBUIBIK Oepe/.

Crynenrrepai STEM OuniMiHe BIHTATAHABIPYABIH TOCULAEPIHIH Oipl CHIHBIITA
STEM nmoHiH 3epTTeyll KOJIAWTHIH aKMapaTThIK TEXHOJIOTHSIIAD peCcypCcTapbiH
naijanaHy apKbUIbl OKBITYFa OJOK-MOIYJBAIK TOCUIA1 Mananany OOJIbIN TaObUIa b,

OKy MoayfiHJIe MbIHAJal 3JIEMEHTTEp OO0JTybl MYMKIH:

- Op TaKbIPHIN OOMBIHINA JIEKIUSAIAPIBIH TOJBIK KYPCHI;

— OakpuIayKoHEOaramayKypagapsl;

— aHBIKTAMAJTBIK)KOHEKOChIMIIIaMaTepraliap;

— TaKbIPBINTHIKIPE3EHT ALl UsLIAP

— MPaKTUKAIBIKKYMBICTAP IBIOPBIHAAYFAKOHECTYACHTTEP AIHO3THIIKAKYMbI
CHIHYMBIMIACThIpyFaapHaJIFaHOIICTEMEJIIKHY CKayap.

OKy wMarepualiblHbIH OYKUT KYpBUIBIMBI OKY MOJIYJbIAEPIHAE, MYMKIiH,
AJIEKTPOHIBI TYPHAE CTYIASHTTEPIIH ©3Aepl KOJ KETIMI1I OOJybl YIIIH >KYHEICHIeH.
MoTuBans ~ 3€pTTENTeH  MaTepualiibl  MEHIepyAlH  JKeKe  KapKbIHbIHAH
EPEKILENKTEPIH €CKePEe OTBIPHIIN, ©31H/IIK KYMBIC TaFAbICHl apKbUIbI KAJIbIITACAIbI.

OKy ypaiciH YHBIMAACTBIPFAaH Ke3/1¢ TAKbIPBINTHI TEOPUSUIBIK TYPFBIAH Kapay,
NbIHFAH OUTIMJI aKTyalbAaHAbIPY, OHIIPICTIK >KaFAailapAbl IMIElry, SJICKTPOHbI
pecypcTapabsl TaijanaHy apKbpUIbl ©31HJIK >KYMBICTApJIbl KY3€re achlpy Ke3iHzAe
OuTiMA1 OaKpLIay, OJIap/ibl KO OOMBIHINIA YCHIHBICTAPALI KAaTe TY3ETY.

OKy YypaiciHe MOAYJbAEPAl €HTi3y OOWBIHIIIA MaHBI3ABI MIceJeNep/l aramn
eTyre 0OJabl:

— Op MOAyJb alblHAA CTYACHTTEpHIH OuTMIH OakbuiayFa, COHAAM-aK OKY
asKTaJFaHHAH KEWIH KY3BIPETTUTKTI KaJbINTACTBIPY JIEHIedl Typajbl HAaKThI
aKmaparrap ajay KoHEe jaHa MOJIYJbIl 3epTTeyal OacTaiipl KoHE KakeT OoJFaH
xKarnaiina ouniMre OediMery MyMKIHIITT,

— MOJYJbMEH >KYMBIC asKTaJFaHHAH KEWIH CTYJIEHTTEp apachlHIa cayalHama
KYPTI3Yy apKbUIbl 3€pTTEYJErT KUBIHIBIKTAPAbl TYABIPFAaH MIHACTTEP/l KOPCETY;

— Marepuanapsl uUrepyaiH TOMEH JeHrediMeH OarmapiiaMaliapJblH Ma3MYHbBIH
Ty3eTyre >koHe Oenrim Oip TakpIpblll OOWBIHINA AHBIKTAMAJIBIK MaTepUaIapabl
AJICKTPOHBI TYPJIE Jkacayra O0Jajbl.

OKyra JereH MOJYJBIIK KO3KApaCThIH HETi3Tl MACSChIHBIH Oipi OHBIH OLTIMIHE
KbI3BIFYIIBUIBIK ~ TAQHBITKAH ~ OKYIIBIHBIH ~ O€JCeHJl MamaHAbIKKa OarjapliaHraH
YCTaHbIMBI ~ OOJNBIN  TAaOBUIAABI  JKOHE MyFaimiM  Oackapaabl:  BIHTAJIAHIBIPY,
yUBIMIACTBIPY, YHIECTIpy, KeHec Oepy, Kaaaranay. BIoOK-MOAynbIiK OKBITY Kyieci
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OYJI yAepicTiH OpTaIbIK (UIYpachlH CTYACHTKE KaXKETTI HOTHIKEre KOJI JKETKI3yre
MYMKIHIIK Oepeni.

AKMapaTThIK KyWeJaep OKYIIbUIapbl JaMyFa, KOTHUTUBTIK KbI3METKE TapTyFa,
KY3BIPETTUIIKTI ~ KaJbIITACTBIpYFa MYMKIHAIK Oepenl. CTyaeHTTep aKmapaTThiK
KEHICTIKTE€ >YMBIC ICTEWIl, OYJI oJylapFa »KaHa OUTIMAEP MEH KbI3BIFYIIBUIBIKIICH
aKIMapaTieH KYMBIC ICTey MaFAbUIapbhlH YHPEHYre MYMKIHJIIK Oepe/.

Opta OUTIMHIH >KaHAa MEMJICKETTIK CTaHAApTTapblH, OUTIM Oepy yilbIMaapbiH
eHrizyre, OuTIM Oepy YpIiCiH YHBIMIACTBIPYIAFbl €€yl e3repicTepre OalIaHBICTHI
Kambl JKOHE OacTamkbl KOCIOM KY3BIPETTUIIKTI KaJbIITACTBIPY MEH OaranayiblH
KaHa TOCUIAEPIH aHBIKTAJIbI.

binim 6epy OarnmapiaManiapblH KYy3€re achIpylblH OPBIHIABUIBIFEI OLTIM Oepy
mpoliecin 0acKapyablH AWIAKTUKAIBIK Kypalbl OOJIbIT TaOBLIaTBIH OapiblK OKY-
omiCTEMENIK Ky KaTTapJIblH OIpbIHFail KeIleHI OOJbIT TaObUIATBHIH OKY-9MICTEMEIK
KOJIIay/IbIH camachl OOMBIHINIA aHBIKTAJA[bl: JKOCHapiiay KoHE YHBIMIACTHIPY,
perTey, Taljay *KoHe CHHTE37ley, MOHUTOPHHT XKoHEe Oaranay >KOHE TY3eTy.

Oky >XocmapblHa coiikec OUNIM Oepy MOJAYJIH €Hri3y VIIIH KaXETTl >XKoHE
KETKUTIKTI HOPMATHBTIK KOHE OKY-OJICTEMENK KyKaTTaMajiap, OKBITy JKOHE
MOHHUTOPHHT Kypasaapbl, OKy-oaicTeMenik kemeHi (0yaan opi - dKMbB) kypaiiasl.

OKy-oflicTeMENIK KEeIIeH1 KYpy MEH ICKe achIpyAblH HET3TT MakcaThl -
CTYJICHTKE MOMYJbAl ©31H-631 MEHrepy YIIIH OKYy-9IICTEeMENK MaTepHalgapIblH
TOJBIK JKUBIHTBIFBIH YCBIHY MYMKIHIIM. OKBITYIIBIHBIH MIHACTTEPl: KeHec Oepy,
MOJYNBAIH OapibiK OemimiepiH Oaranay, OKYIIbLUIAPJIbl TOYENCI3 JKOHE MPAKTHKAIBIK
KbI3METKE OEJICeHe KAThICyFa BIHTAJAHIIBIPY.

Monayneai icke acelpy ymiH KMM Herisri KOMIOHEHTTEpIH OeJiil aiyra
OoJabl:

— MoJayibaiKOaraapiiama;

— MOJYyJIb OOMBIHIIIAHY CKAYJIBIK;

— MOIYyJbAIHOAPIBIKOOIIMIEPIHICKEACKIPYKYHECIHIHAIITOPUTMI
(3epTXaHaJBIK,
TOXKIPUOETKKIHEO31H 1 KKYMBICTap IBIOPBIHIayFaapHAIFaHOMICTEMENIIKHYCKAyIap ) ;

— OakpuiaykoHeOaralayKypaigapsl,

— OakpUIay-eJIIeyKy paIIaphbl.

Monaynpai eHrizy OOWBIHINIA OKY-9JICTEMEIIIK KamMTaMachl3 €TYMIiH Kypamjac
OeJIIKTepl MEH Ma3MYHBIH JIaMbITy, *aHa OYybIHHBIH OpTa OuTiM OepyniH OutiM Oepy
CTaHAApTTapblHa KOPCETUINEH HET3I TYKbIPhIMAAMAJbIK TOCUIAEP €CKepuIel.
Meicanpl, OKYIIBUIAPABIH 63 KY3bIPETIHE COMKeC maspiayFa KaKeTTI €H TOMEHTI
TaNanTapbl, OKBITyJaFbl TEOPHUSIBIK JKOHE TPAKTUKAJIBIK  KOMIIOHEHTTEPl
OIpIKTIpY/l, MOAYJT OOMBIHINIA KaXKETTI TEOPUSIBIK OUTIMIEPl (TEOPHUSIIBbIK OLTIMMEH
TOXKIPUOENIK JKATThIFyJlapFa UHTErpaldsyiaHFaH), JepOec TEOpHSUIBIK  3epTTey
0achIMABIKTAPBIH €CKEPE OTHIPBIN, HOTWXKEre Hazap ayaapy. Ky3bIpeTTunikTi
KaJIBIITACTBIPY MIHACTTEPIHIH OIpJiiri OKBITY Ma3MYHBIH OIpIKTIpyIl KepceTel.
KociOn coHbIMEH Karap >Kaiumbl KY3BIPETTUTKTI KaJBIITACTBIPY YIIH ToXIpuOere
OarnapyianFan OuTiM Oepy OpTachiH KYpy KaKer.

bitim  OepyniH WHHOBAIMSUIBIK (OpManapblH Maiganany (mpoOjieMalibiK

49



HEMece OHJIPICTIK >KaFaailap, MIbIFapMaIlbUIBIK kKo0anap, pOJAiK OMBIHAApP >KOHE
ICKepJIiIK ~ OWBIHIAp, KOMIIBIOTEPJIIK  TycayKecepyiep MEH  IIbFapMalllbUIbIK
TarcelpMalnap, >KYMBICKa KaObUIIAy/bl HMUTAIMSIIAy, OKY HEMece 3epTXaHaJbIK
AKCIEPUMEHT, FBUIBIMU-3€PTTEY  KbI3MET1) OKYIIbUIAPAbIH  O€JICeHIl  eMIpJIK
KarJalblH KalbIITacThipaabl. OKylibUlap OKYy YpAICIHE OpraHUKalbIK TypJe
KaTbicca, OJap OKy OarjapiaMachlHbIH MakKcaTTapbl MEH MIHJIETTEPIH OlTyl >KOHE
TyciHyl Kepek. Omap OKbITyABIH ¢GopMaliapbl MEH OJICTEpIH TaHJayra, o3
KYMBICTAPBIH IIIBIH  MOHIHJAE OarajayFa KaTbica ajajabl KoHE  ©3JIepiHIH
Ke3KapacTapblHaH OUTIMIH Oakpliayra, OKy YHAepiciHiH OeyiceHal ekuiaepi Oomyra,
OKBITYABIH HOTHXeCl YIIiH Oenrim Oip »KayanKepHIUTKTI ce3iHe OUTyre MYMKIHIIK
Oepeni. MyraniM KOHCYJBTaHT, TOJIMIEp, Caparllbl pejiHae 00aybl MYMKIH.

Baranay kpurepwuitniepin o3ipiiey KUBIH, OJ MOJYJbJIl ICKE achlpy KE3CeHIH[E
Ky3ere acelpbulybl MYMKiH. COHBIMEH Karap Oarajnay KpUTEpUMJIEpIH MYFaliM
QJJIbIH-aJ1a aHBIKTANABI KOHE CTYACHTTEpTe OeNriui 00JIybl KEpeK.

Kocinrik Oumim Oepy »kyileci yuriH OutiM Oepy MOAYJIHIH OKY-9ICTEMENIK
KEIICHIHIH KypaMbIHa KeJleciiep Kipei:

1. CrangapTThlH OapibIK TajanTapblHa skayanm OepeTiH MOJIYJb KYMBIC
OariapjaMachl.

2. MOAYJBIl EHTI3YIIH aFbIMIarbl JKOHE TYIKUIIKTI Oarajiaynbl JKY3€re achlpy
QITOPUTMI1 MEH JKOCTIAPhIH KAMTUTBIH MOJYJBAIK HYCKAYJIBIK.

3. JIopicTiH KOcmapiaphl.

4. CpHaK oHE oJIlIey MaTepualapbiMeH CTYJIEHTTepre apHaJFaH OKY
KUBIHTBIFBI.

5. bakputay sxoHe Oaranay Kypaagapbl.

6. bakpuiay Ti3IMiH koHe Oaranay MapakTapblH KAMTUTBIH TOKIPUOETIK KOHE
3epTXaHAJBIK JKYMBICTap/Abl OPbIH/IAyFa apHAIFAH 9/IICTEMEIIK YCHIHBIMIAP.

7. OKyumbUiapablH ©3 O€TIMEH KYMBICHIH YUBIMIACTHIPY OOUBIHINA SICTEMENIK
YCBIHBIMIAP.

MoaynpaiH OKy JKOCHapbIHIAa OpPHAJIACYbIH €CKepy KaXKeT, OYJI MOIyNb KociOu
LUKIIIH aHBIMAIIBI 0OJIiriHe KOChIMINIA €HTI31Ty MYMKIH.

Monynbaig oKy kocmapbl  «2017-2018 oky kbUiblHAarbl  Kazakcran
PecriyOnmukachiHblH, =~ kanmel  OutiM - Oepy  MEKTeNnTepiHAe  OKy  MpOIeCciH
YUBIMJIACTBIPY/IBIH €PEKIICTIKTEP1 Typasibh» Ky KaTblHa COMKEC 931pJICH/I.

[lpakTUKanbIK >KOHE 3€pTXaHAJBIK KYMBICTApJbl OpBbIHIAyFa apHaJFaH
oJICTEMENK HYCKayJlap CTYJIEHTTEPJIIH MOJAYJb OOWBIHIIA >KYMBICHIH HAKTHI
yibIMaacThpyFa apHaimFrad. Omapra 3epTXaHalbIK KoOHE TMPAKTUKAIBIK >KYMBIC,
TarChIPMaHbl OpPbIH/IAYFa apHAIFaH aJrOPUTM, ecen Oepy HbICaHbl, OaKbUIay Maparbl,
Oaranmay maparbl KipeAl.O3iH-e31 THIMAl JKYMBICBIH KaMTaMmachl3 €Ty VIIIH
CTYNEHTTEp  DIEKTPOHABI  JIOPICTEp  MEH  OKYJIBIKTap,  Mpe3eHTalusap,
HIBIFApMAIIbUIBIK TallChlpMaap, Cypakrap KapToukaigapbl O0ap MOIy/bJl €HTI3YyiH
ANEKTPOHJIBIK HYCKACBIMEH KaMTaMachl3 eTUIe[l, OYJI KoCciOM BIHTATAHIBIPYIbI
apTThIpa/bl kKoHE cabakka JepOec malbIHIATyra MYMKIHIIK Oepeni. Moaynbai
MEHIepyre  YCHIHBUIATBIH ~ HAKThl  OKYJBIKTApAblH, OKYy  KYpaJJapbIHbIH,
aHBIKTAMAJILIKTAp/IbIH KaTaJOThIH jKacay, *XypHallap MEH HHTEPHET-PEeCcypcTapiblH
T130€CIH aHBIKTAY KaXerT.

50



bimim Gepy MoaymiHIH OKYy-9[IiCTEMENIK KEIIeHIH Kypy/la TaObICKa KOJI KETKI3Y
OutiM Oepy yliepiciHe 3aMaHayd WHHOBALMSUIBIK I€IarOTHKAJIBIK TEXHOJOTHUSIIAPIbI
(6TOK-MOTyNb, aKMapaTTHIK-KOMMYHUKAITUSJIBIK) €HTI3y, COHJai-aK OeJCeHIl OKBITY
MEH Y3IKCI3 XKETULMIPYIIH OJICTepl MEH HBICAHJAPBIH EHTI3y HOTHMXKECIHIE KOJI
KETKIZyre OOJIabl.

Opta OuniM Oepy >KyMHeciHJe TOJIBIKKaHABI OUTiM Oepy YAEpiCiH Kypy YIIiH
OutiM Oepy MOAYJBAEPIHIH OKY-9[IICTEMENIK KEIICHIEPIH J3Ipjey MEH EHTI3yeri
e3repicTepAl 0ackapy KaXeT JIeT KOPBIThIH/IBI KacayFa 0O0aibl.

bimim Oepy OarnmapsiaMachblHBIH 9pOip MOYJ OKBITYIbIH HAKThl HOTHXKECIHE,
SFHU KY3BIPETTUIIKKE >KeTyre OarbpITTanFraH. Moaynbre KipeTiH OapiblK MOHIEP
MaHbI3/Ibl OIPJIIK MPUHIIUIIIHE HET13/IeJIeH.

Moynbaepai KypyablH SpTypiil cyJidanapsl 6ap:

- KOJIJIEHEH, ChI304;

- TIK CBI30a;

- apajac cxema.

«Kennenen» moxmynpae OapiblK TMOHAEP OKY HOTIDKENIEpiHE IaMaMeH TeH
KOHE CalbICTBIpMaJbl TYpAe Tayenci3 yiec Kocanwl. [lonmep mapamiensai Typle
3epTTeNe/l.

«Tix» wMomym ipreimi KoHE Kaimbl MNpodecCHoHaNaAbl MaMaHIaH Tap
MaMaHJaHJBIPhUIFAH OUTIMIe KOJ JKEeTKi3yre OaFbITTalFaH JIOMEKTI 3epTTENreH
MOHAEpAl KaMTuabl. Moaynpaik OutiM Oepy OarmapliiaMaliapblH 93IpJiey JKOHE EHII3Y
Ooylamak MamMaHIapJbl Jaspiay camachblH KaMTaMachl3 €TeTIH TYPaKThl Kepi
OalmaHpIClieH KaMTamachl3 erell. Ky3bIpeTTUTIKKE HEeTI3ENreH MOIYJbIIK OuTiM
Oepy Oarmapmamacel eMip OOWBI OKBITYABIH TY KBIpbIMJAMachlHA COMKEC Kenenl,
oiTKeH1 oJ Olp >KarblHAH JKYMBIC OJIEMIHJIET] ©3TepeTiH JKarjaifra Oedlimpaenyre
KaOUIeTT1 JKOFaphbl OUTIKTI MaMaHAapJbl KYpyFa, €KIHIII >KaFbIHAH KOCINTIK ©CYy MEH
OutiMai kanracTeipyra OarbiTTanFaH. OKyFa JereH OChl Ke3Kapac OKYIIbl ©31HIIK
OKyAbl Oackapa ajaTblH oHE OacKapybl KEpPeK OKYy YPIICIHIH 631 YUbIMIaCThIPaThIH
opOip THIHJAYIIbIFA KETICTIK CE3IMIH KaJIbINTACThIpYFa MYMKIHAIK Oepenai, Oyi oraH
©3 OKYbIHA >KayanKepIIUTK alybl >KOHE opl Kapall - o3 KociOM ecyl MEH MaHCaObI
yuriH. CoHbIMeH, OUTIM Oepy/iH OapiblK ACHIreWaepl YIIiH MOIYJIbIIK Oargapiama
KY3BIPETTUIIK albIpMAaIIbUIBIKTAPBIH €CKEepPe OTBIPHIN, «KapamailbIMHAH KeIIeHTe
JNIEWIH» KarnaaTbl OOMBIHIIIA yKacayla bl

Ochbinaiiia, MOAYIBAIK TOCUIMEH YHBIMIACTBIPBUFAH OKY YPMAICT TYJIFAIBIK
OarbITTaIFAH OKBITYIBI Ky3ere aceipanbl. CoHbIMEH KaTap, opOip OKYyIIbl ©3
KaOuIeTTepiH, OEUIMILUIIIH, KYHIBUIBIK OaFmapiiapblH €CKEPE OTBIPHIN, OKBITYIbIH
OaslaMaibl «TPACKTOPHUSACHIH» KOJIaHy apKbUIbl OUTiM Oepy KbI3METIHIIE ©31H Ky3ere
achIpa anajpl.

Taoicipubece bazoapnanzan ke3xapacmsiy[28] xy3ere achblpbUTybl OKYIIbUIAPFa
MPaKTUKAJIBIK, OIpaK »Kajmbl MOJCHU JKOHE OJICYMETTIK KY3BIPETTUIIKTEpl OoJaliak
KOCiOM KbhI3MET YIIIH KaXKeT eTeTiHIH Ounipeni. bysn TocuiaiH KyMbIC iCTeyl OKY
KOCTIApPJIAPBIH ~ JKOHE  JJIEKTUBTI  KypCTapAbl, TaHBIMABIK TPEHUHT  apKbUIbI
MPaKTUKAIBIK TOXKIpUOE ally MOJENBIACPIH ICKE achlpy apKbUIbl KOJ KETKI3LIel.
ToxipuOere OarmapnanraH OuUtiM Oepyal Kypy KaKETTUIN KOFAMHBIH OJIEYMETTIK,
OUTIMAIK >KOHE SKOHOMHKAJIBIK MoceleNepAl KEIICH]1 IIENly HEri31HAe XaJbIKThIH
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Tipi >koHE OoJjamrak yYpHaKTapbIHBIH ©MIp CYpy CamachlH >KaKCapTyAbl KalaybIMEH
OailJIaHBICTBI.

OKy  YpHICIHIH  JOCTYpJl  TEXHOJOTHSJIApPhl  KOHE  HMHHOBAIUSIIBIK
TEXHOJIOTHSIIAp, erep MYMKIH 0o0Jjica, OKYy YPMAICIHIH NPaKTUKAIBIK OaFbITThUIBIFBIH
OipikTipyre MYMKiHIIK OepeTiH 3amaHayn STEM TexHOJOTHSJIApBIH KOJIJaHYFa,
COHJIal-aK THIHJIAYIIBUIAPABIH KEKE €PEKIIENIKTepIH eCKepyre THiC.

Kysvipemminix keskapac[29] 3epTrey mpolLECIHIE OKYIIbUIAPAbIH MIHE3-
KYJIKBIH Tajujayra Herizgenred. Kemenmi ke3kapac meHOepiHae OumiM Oepy yaepici
QJIEYyMETTIK KOHCTPYKTHUBHU3M TEOPHSICHI TYPFBICBIHAH KapacThIPbUIaIbl, OHBIH HET13r1
YCTaHbIMBl aJlaM  ©31HIH (QJIEyMETTIK) IIBIHABIKTE OacKalapMeH e3apa KapbIM-
KaTblHACTA KaJbINTAcThIpaabl. Kazipri yakpITTa KY3bIPETTUIK TOCUIIHE HETI3/IeNTeH
outiMm Oepy OarmapiaMaliapblHbIH — Kemmiumri merenne xoHe Kazakcranma
yeoibiaael. M. Ban gep Knunk sxone [k BoyHochiHpmait Oarmapiamanapabl iCKe
acChIpYABIH TOPT HETI3T1 TYPiH 06 KepceTeai:

- OipiHIIl - OKBITY OJICTEpIHAErl HMHHOBaLUsJIAp, OUIIM MEH HaFabLIap]ibl
WHTEerpalusiiay, ©3eKTi Maceseep/al, icTepai,

- EKIHII, KEIIeHIl TACUl - MeJaroruKajblK WHHOBAIMsIIAp, SKOHOMHUKAa MEH
eHOEK HapbIFbIMEH OailJlaHBICTApPIbl OHTAMIAHIBIPY.

Exinmni  tunreri OuriM  Oepy OarmapiamaiapblH  JaMbITy Kazipri 3aMaHFbl
KOCBIMIIIA KOCINTIK OuTiM OepynaiH e3eKkTi MiHjeTi Oombin Tabbutaabl. Ky3bperTimik
OarmapiamManapbiH AaMbITy npunnunrepi [30]:

- OUTIM MEH JaFbUIapIbl MEHIepy MEH KOJIJIaHyAbl HHTETpaIusiay,

- BIHTBIMAKTACTBIKTa OKBITY,

- OaranaynblH *aHa (Gopmanapsl,

- aKMapaTThIK-KOMMYHHUKAIMSIIBIK TEXHOJOTUSITIApIbl TMai1anany.

Jv3aitH MeH 3epTTey YIepICIH KoJjjaay YIIH OKy OarjaapiamaiapbiH 931pjey/e
©3€KT1 MIHJET - HaKThl ToXIpuOeMeH oe3apa OailmaHbICThl MiHAETTEp. Pecypcrap
TarceipMagap KiIacCU(PUKATOPbIH, TaNChpMaap/bl d3IpJeyre apHaJFaH YJruiep MeH
YCBIHBICTApIbl KAMTHIBL.

3epTTey TanchipMaliapbiH kikTey yiriH [.Apaencen MeH M.KoHHBIH yChIHFaH
TocUTl  makjananeiagsl, oy b.banymubeiH OutiMm  Oepy MmakcartapbiHa koHe C.
HperidycTeiH ~ OUTIKTUNIK ~ JEHTeMIH  KaJbIITACTBIPy  MOJIENIHE  HETI3JICNTeH.
MiHnerTepiiH TaKCOHOMMSCHI 1-KecTene KeTIpUIreH.
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I-kecte — OKyTanceipManapbIHbIHKYHEIUTIr .

TanceipmanapabIHOKBITYABIHKOTHUTHBTI MAKCATTAPBI
THIITE Pi
binim / Tycinik [Konmaun6a Tannay / baramnay / tanmayMuTerpanus
CUHTE3JIEY / ;xobanay
onen Tizimmepain  |Kmaccuduka-  [YitsiMaacTeipbl [Panxupiiey Apanac,
KYpaMbl nus HBbI3 OipiKTIpY
TyxeipeiMaamanap |Cunarrama, 3eprrey Tycinaipy, baranay Kocnapnay
TYCIHAIPY TYCIHIIpMEep
O3apakapbIM- Kecrenikaepext|Ecenrteynep AiisipManbUIbIK [KopbiTbiHasuiay  (XKoOGaHbH
KaThiHAC / epAIYCHIHY BHUJIC Tapbl Ta0y KOPBITBIH/IBIC
Kypbuisivaap / Bl
onicrepi (>KyYMBIC)
[lepcnextuBanap/ |Tyciny, Kobamnay Kypsuieimaapsa |Pedopmanay KypsuisicTeop
Kyitenep xabappaap 6oy bl KYpY USICHI

KeiiGip ranbmmaap, acipece, TEXHUKAJBIK >KOFapbl OKY OPBIHIAPBIHBIH OKLIIEPI,

STEM-06imim  Oepyae kel canaibl Ke3Kapac OachIMIIBIKKAa M€ OOJybl KEpeK Jem
ecenrteiai, Oy HaKThl OHIIPICTIK Karmaimapna xacaubiHFaHablkraH STEM
MIOHJIEPIH OKBITYJa MHTETpaiaaybl KoiamaHaabl. OcbUlaifiiia, CTyJAEHT ©3 OUTiMJIIepiH
Hallap KYPBUIBIMJAIFaH TEXHOJOTUSIIBIK MpoOieManapAbl ey, TEeXHUKAIbIK
KaOUTeTTepiH JaMBITy JKOHE JKOFaphl YHBIMIACTHIPBUIFAH OJay JaFIbUIapbIH
TEpeHJIeTe MEHrepy YIIIH KojjaHyFa KaOuierti Oosanbl [31]. TpeHuHTTIH 631
FBUIBIMU TIPUHIUOTEP/l1, TEXHOJOTUSJIAPAbI, AW3alHABI KOHE MaTeMaTUKaHbl Oip
MekrenTiH STEM  Oarmapiamackl  OoifbiHIIA — OIpPIKTIpETIH — MpOOJIEMabIK-
OarmapianraH OuUTiM Oepy KbI3METiH (koOamay >KOHE TEXHHMKANBIK KoOamay oiciHe
HETI37IeIreH) Heri3iHae Xkacaidaabl. byn OarmapiaMaHbl JkKaHa KEKE MEKTEI IoHI
peTiHae OKbITyFa Oojaasl Hemece KojganbicTarbl STEM cyObekTuiepiHe €H
MaHBI3/Ibl HOTHKENIEPTe KOJ )KETKIZyre KOMEKTECe/Il.

¥YchHbUTFAaH YTl OargapiamManapbl OKYIIbUIApFa KapaTbUTbICTAHYy-MaTeMaTHuKa
OarpIThIHAAFBl  OUTIM  Oepy TMOHAEpl calachblHIarbl HETI3rl TEPMUHAEP MEH
YFBIMJIADMEH TaHBICYyFa JKOHE apHailbl TEPMHUHOJOTHSHBI KOJIaHyFa KOMEKTEecCe.i;
POOOTOTEXHUKAHBIH HETI3T1 3aHfapbl Typajbl WAEsIapabl KaJbIITACTBIPY >KOHE
KOMIIBIOTEPJIIK JKOHE OQHUCTIK OarmapjaMallapMeH KYMBIC 1CT€Y JaFJbUIapbIH
KETUINIPY JKOHE / Hemece KoOalblK JkobOalapra apHaJFaH  KOJIaHOAIIbI
Oarmapiamanapasl KoagaHyasl yipery[32].
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Mbican-yiri

«KATTBI KYMAE YJITICIH XXACAY XXOHE 3D- BACHIII IIIBIFAPY»
KYPCBbI BOMBIHITA BOJIDKAM/BI XX¥MbIC OKY BATFZIAPJIAMACEHI

7 ChIHBIIT
Tycinoipme sncazoacot

JI.T. KonocorteiH «KATTBI KYMIE YJIT'ICIH XXACAY JXOHE 3D- BACHIIT
IBIFAPY»aTThl  OKy-o[iCTEMENIK  HYCKAyJdapblH  KOJJAHATBIH 7  CBHIHBII
OKyIIbIaPbIHA apHAJFaH YJArl poOOTOTEXHUKAIBIK JKYMBIC —OarmapiiaMachl
O31pJIeH/l, CaFraTThIH >Kalmbl caHbl - 34 caraT. AntaceiHa | per (45 MHHYT)
cabakrap.

bagoapnamaneiy maxcamer- Oanamap KOMIBIOTEPIIK MOJIENIBIECY OPTACHIHBIH
HET13r1 MYMKIHAIKTEPIH Urepy apKbUlbl Oajanap/AblH AU3aiH KaOUIeTTEepiH HaMBITy
KOHE KEHICTIKTIK KOPIHICTI KaJBIITACTHIPY OOJIbIN TaObLIAIbI.

OKynblK mancvlpmanapul

- CTyAGHTTEpAl KOMIBIOTEpAE JKYMBIC IcTey HeridaepiMern, JIK Herisri
OesMAEpIMEH, KOMIIBIOTEPJIK XYHEH! KYpPaWThIH KYPBUIFbUIAPABIH MaKCcaThl MEH
GyHKIUSTIApbIMEH TaHBICTHIPY;

- 3D wMopenbaey OKYMeNepiMEH TaHBICY JKOHE  HEri3rl  MOJENbICY
TEXHOJIOTUSITIAPbl TYpasibl UIESTHBI KAIBINTACTHIPY;

- 3D-xyiiene *KyMBbIC ICTeY/IH HETI3T1 9ICTEP1 MEH 9MICTEPIH YHpETY;

- Heri3ri OeJIIIeKTEp MEH YJTUIep/il Kalai jkacay KepeKTITiH YHpeTiHI3;

- KaTThl 00BEKTUIep/IiH KapanaiibiM 3D Moaenbaepin Kacayabl YHPETY;

- OpTypii yiruviepai Jkacay YIIiH OarjapiiaMaHblH — KYpalJapblH KoHE
MYMKIHIIKTEpIH Kajail naijanany KEpeKTIriH YHpeTIHi3.

Jlamy minoemmepi

- aKMapaTThIK MOJEHUETT] KAJBINTACTBIPY >KOHE MaMBITy: TYpJil Ke3JepMeH
KYMBIC 1CT€y MYMKIH/IITT,

- 3epTTey MAar[bUIapblH JaMBITy, KapbIM-KaTblHAC KaOUIeTi, ©3apa opeKeTTecy
KaO1/1eTl, 3aTTapAbIH asKTady KaOileTi;

- 3D HbIcaHAapblH MOJENbJCY apKbUIbl €CTe Ccakray, OMiay xXoHe Oalkay,
[IBFAPMAIIbUIBIK KUSJT MEH KUSIIIBI 1aMBITY;

- aKnmaparThIK-KOMMYHHUKAIMSUIBIK ~ TEXHOJIOTHSUIAPJbI  JaMBITY  apKbUIbI
aKnapaTThIK MOJECHUETT] 1aMBbITY;

- TEXHOJIOTHSUIBIK CayaTThUIBIKTHI KAJBIITACTHIPY;

- CTPATETHsUIBIK OMJIayIbl 1aMBbITY;

- XKobanbIK TeXHOJOTUSIIAPABI KOJIJJaHA OTBIPHII, TOKIPUOEH] IIIeITy.

Oxky minoemmepi

A3aMaTTBIK YCTaHbIMIbl KaJbIITACTBIPY, MAaTPUOTHU3M JKOHE HHKEHEPJIK
OUTIMHIH MoHIH Oenriney;

XKobanbl nmailbiHgay MEH KOpFay Ke31HAE CEepIKTECTIKTIH Ce3IMIH, JKEKe
KayarKepIIUIriH ce3iHy, 0OBbeKTUIEp MOJACNIbIAEPIH KOPCETY;
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XKoba GoiibiHIIIa KOMaHAAIBIK KYMBIC TaFAbLUIAPBIH KAJBIITACTHIPY;

CryneHTTepre TEXHUKAIBIK MaMaHIBIKThI UTEPY;

AKMapaTThIK HBICAaHAAPMEH >KOHE OPTYPJl akmapaT Ke3JepIMEH >KYMBIC 1CTey/Il
YHpery;

O3apa KapbIM-KaTbIHAC IIeH QJIEYMETTIK JaFbUIAP IbI, COHIal-aK
KOMMYHHMKATHUBTIK JaFAblIap/ibl MEHIepYy.

Kyminemin namuoicenep

Taxwipvinmuik:

3D ky#enepiHie MAu3ailH TEXHOJOTHUSICHIHBIH DSJIEMEHTTEPIH MEHIepy KoHe
FBUIBIMH KOHE IIBIFApMAIIBUIBIK JKoOamap sl icke achklpyaa OUTiIM MEH JaFabliapibl
KOJIIaHYFa;

3D MognenpAey OpTachlHIA KYMBIC 1CT€Y JaFAbUIapblH HesleHeni xoue 3D
MOJIEeIb/IEY JKOOaJapblH ICKE achlpyJa HEri3ri TeXHUKAa MEH TEXHOJOTHUsIap bl
MEHTrepel;

3D optacel KypangapbIMEH CypeT calyabl KoHE peAaKIusIayJblH HeT13T1
olICTEP1 MEH JIaFAbUIapbIH UTEPY;

nHopmaTrKa xoHe MHPOpMaTHKa TepMHUHAEp1 MeH TepMuHaepi. 3D xobanay:
3D Mogenbiey opTachiHAa KapamnalbiM ChI30anapibl KYPY/bIH HETI3T1 JaFabUIapbiH
urepy: 3D mpuHTEpIIH HEri3ri 2JIEMEHTTEPIH MaiiaiaHbIl Oachlll HIBIFApyFa JKOHE
CypeTTepre coiikec AailblH yJruiepre Kanad yipeHyre 0omajbl.

Mema-maxvipvinmap:

3epTTey >KOCMapbIH KypacThipa anajbl xkoHe 3D-Moenbae 3epTTey AarAblUiapbiH
nayjaina”a ajgajbl:

OHEPTANKBIIITHIK MpoOeManapibl MIEHIyIiH HETI3T1 9ICTepl MEH JarIbLIapblH
Urepy KOHE JKo0aap/ibl iICKe achlpy OaphIChIHIA MaialaHyIbl YUpPEHy;

KEKEe JKOHE YIKBIMIBIK KOOanapbl Ky3ere acblpy OapbIChIHAA ©3apa dpEKEeTTeCy
JaFIbpUIapbIH JKETUIAIPY;

XKO00aHbI ICKEe achlpy OapbIChIHAA TOYEJNCI3 13[Iey apKbUIbl allbIHFaH OuTiMIep/Ii
nayajaHajibl;

uaesgaH >ko0aHbl KOpFayra JEHiHT1 >ko0aiaplibl KYPYAbIH HEri3ri Ke3eHIepiH
Urepy JKoHE MPAKTHKaAa KOJJaHyFa YUpeTy;

3D Mogenbaik OarmapiamMaiblK JKacaKTaMaHbl KOJIaHy apKbUIbI akKmapaTieH
KYMBIC ICTEY/IIH HETI3r1 kKalmnbllaMa 9ICTepiH MEHIepy.

Kexe:

Omnap sxeke, IAFbIH TOMTA XYMBIC ICTEH anajbl )KOHE Y KBIMJIBIK )KOOara KaTbica
anajpl;

Onap Y>XBIMJIBIK >KOOAHBIH HOTIDKEJIEPIHE JKEKE KayarKepIILUTIKTI TYCIHEIl kKoHe
KaOBUIIAl b,

Onap MyframiMHIH €CKepTYCi3 KYMBIC OPBIHIApBIH ajblll TacTail anajbl, Oacka
CTYJICHTTEpre KOMEKTEeCe/Il.

#K00aHbl aMbITy MEH KOpFayJa LIbIFapMallbUIbIK JaFabuiap MeH OacTtamarnap.ibl
KepceTeTiH 00Jabl.

Onap marblH TONTA KEKE KYMBIC ICTEH anajbl *KoHEe Y KBbIMIBIK >k00Oara Karbica
anapl.
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MpIcan-yIriHIHXaIFachl

OKy-TakbIpbIITHIK, >Kocmapiay (34 carar)

Ne benim  |Ma3myHbI Carat canbl

/ Cabax

bOJIMI |3 OJIIIEMAI BACBHIII HIBIFAPY TEXHOJIOTI'MACBHIHBIH 3
KIPICIIECI

Cabakl Taxpipbin: 3-D06azanbikbacnaTeXHOJIOTUsLIap 1

Teopus:Kayinci3JikTeXHUKACHI. KoceMiarexunonorusiap.
DKCTPYAEPKOHEOHBIHKY P bUIFBICHL.
3DnpunTepiepiHiHHEeT13ricUiaTTaMmanaphl. TepmormnacTuka.
3D0achIbFapyTEeXHOJIOTUSICHI.
Taorcipube: MynbTUM € TUSITBIK MPE3EHTALUSHbI naijanaHa
OoThIpbIT, 3D Oachlll MIBIFAPy TEXHOJIOTUSICHIHBIH Oipeyl Typasbl
oHriMe JabiHAaHb3. OKYJNBIKTBIH 3, 4 JKOHE S5 TanchlpMasiapbiH
OPBIHIAHBI3.

Cabax2 Taxpippiobl: OpenSCAD-aarb1 OipiHIIi YT 1

Teopusa: ym  emmueMIl MoJAelbAey  OarnapiaMachiHbIH
cunarramacel. Kartel Mopgenbiaey. barmapnamanbsl  opHarty.
Hutepdetic xoHe Oackapy Herizaepi.
Taxcipube: TonmpIKTanIChIpMa 6 -
OpenSCADOGarnapiamaaapbIHOpHATYKOHETAINICHIPMa 7 -
OarapiamarnapaMeTpJIepIHOPbIHAANIBI. TinTyip MEH
nepHeTakTabacKapybIMEHTOYEIICI33ePTTEY KYPTi3y.

Cabak3 TakpipbiObl: 3D npuHTEpie YAriHI 0ACHI MIBIFAPY 1
Teopus: koopauHaT xyieciH naipanany. 3D npunTtepae Oachlr
HIBIFAPYJBIH ~ HETI3T  mapamerpiiepl.  bacblm  mIbFapy/ibl
navipiHaay. 3D MojeniH 6achIn MIbIFapbIHBI3.

Taxcipube: OpTypii Oargapiamanap kemeriMeH 3D mojenbii
OachIl MIbIFApYyFa KOHE OachIl MIbIFApYFa JalbIHIBIK.
BOJIIMII  |BJIOKTBI TEOMETPUAHBIH, K¥YPBUIBICHI 21
Cabak4 Takpipbin: 3D Monenpaeyneri rpagukanblk TpuMuTUBTEp. KyO 1

1 KyOousI

Teopus: KyO >koHE TIKOYPBIITH NapajUie/IeUNeaATepal Kypy.
3D Gacein mbrapy epekienikrepi. O0beKTUIEpAl KBUTKBITY.
Taoicipube: «AHTUTAHK» YITUIEPIH kKacay koHe Kypy «ExuK»,
«ITupamuga», «bec», «3D», 11-15 oxynblkra TarnceipMaiap/ibl

OPBIHIANIBI.
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Cabak5

TakpipbiObl: [1lapKoHEKOKBIPIIBIK

Teopus:1llapxacay. Pykcar. KenKbIpIbIKKYPY.
Kepcerunynerenimizue? BaceimmbsirapynapameTpiaepizkoHe
STL-daiinsHadKCIOpTTAY.

Toxcipube: 20 MM paguycta map KypbeiHbE. OpenSCAD
OarmapiamMachl TapaMeTpJiiH OpTYpJii MOHJEpl YIIiH JIOMNTHI
reHepanusiiay oJICiH 3epTTey YIIIH TallChpMaHbl 16 asKTajbl.
17, 18 >xone 19 Tancelpmanapasl OpBIHAAY apKbUIbI KOJ
MAaCCaKEpIHIH KOHE CTPECC-CTPECCTIH KapamaibiM HYCKACHIH
okacaHpi3. 3D mnpuHTepae Oackll HIBIFapyFa JkKoHE Oachlrl
HIbIFapyFra JTalbIHIAHbI3.

Cabak6

TakpipbiObl: [umuuanap, npusma, nupamuia

Teopus: Herizri yfbeIMAap: UWIMHAP, KOHYC, MpHU3Ma KOHE
nupaMua. ¥KCacThIKTap MEH albplpMaiibUibikTap. bipHere
HBICAHAAPAbl JKBUDKBITY. MoJenbaeyieri Heri3ri KaTeiKTep.
Komangansix cylinder.

Toocipube: Tonblk TanceipManap 21, 22. IerFapManibUibIK
NaFapulapbl  TNaldgajaHa  OThIpbIN, 22-25  TamnchlpMalap)
OO¥BIHIIIA TAMIIBUIAP/IBIH KOHE JIAYHKABIH YJTUIEPIH KacaHBbI3.

Cabak7

Takpipbin: KeHicTikTeri JeHenepAiH aiHaIbIMbI
Teopus: OpenSCAD OarmapiaMacblHAa alHATy JeHEIepIiH
KOMaHJamapbl MeH epexenepi. JleHeHIH alHalmy  JKOHE
Macitadtay epekumenikrepi. OH KOJABIH epexkeci. Mingerrep
Typajbl TKIpJep.
Taoocipube: «BepTyllikay >KOHE «KYC» MOJEIbIEPIH KYypy, 20
YKOHE 27 MIHACTTEpre CoMKec.

Ca0axk8

Taxpipbin: KeHicTikTerl neHenep/iH aiHaIbIMbl

Teopus. TanceipManapTypabITy CIHIKTEMEJIEP.

Taoxcipube: «CHoyOop», «UrTep» YKOHET.O.
yaruiepinkacay3Be3nouka 28-30 MIHACTTEPI10PBIHIAIBL.

Cabax9

TakpIpeIOBL: JIeHEeH1 MaciTadTay
Teopus: Jlene macmrTabtay Typaisl Herisri akmapar. [llkana
nopMmeni. Komanga epexmenikrepi. MacmrtabTtay ¢dakTopiaapsbl
nereH He? MiHaeTTep Typalibl MIKipJep.
Toocipube: 31-34 mingerTepl yuiiH «Xyk» xoHe «Kemennui
JI0T» MOJETBACPIH KYPY.

Ca0axk10

TakpIpblObl: ['eOMETPUSIIBIK JeHeNep/l bl TacTay
Teopus.: KOHCTPYKTUBTI OJIOKTBIH TeoMeTpusichl. [ padukaibiy
MIPUMUTUBTED. JloruKabIK albIpMaNIbUIBIK. Heri3ri
koMananap. Tancelpma Typasnbl TYCIHIKTEME.

Taoxcipube: 7-TapMakThIH MaTepualapblHa Colikec «Smuuex
woHe «PUHT» MOJIeNBIEpIH Kacay.
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Cabakl1

TakpIpbIObl: ['eOMeTpUsIIBIKICHENEP A1ATBINTACTAY

Teopus: 37 JKOHE 39
TarchIipMasap AbIHOPIHAATY BITYPaJIbITY CIHIKTEME.

Toocipube: 37 xone 39 tanceipManapymnin «Kamamy» KoHE
«Topy» yariepinxacay. 3D npunTepAeOacChINIIbIFapy.

Ca0Oax12

TakpIpbiObl: ['eOMETPUSIIBIK JeHeNepl bl TacTay

Teopus: 36 xoHe 38 TanchlpMallap/iblH OPBIHIATYBl TYpallbl
TYCIHIKTEME.

Taxcipube:36 >xone 38 TtanceipManapsl yiniH «Kemripy» kKoHE
«larpbicynapy yariiepin kacay. 3D  mpuntepae Oachin
HIBIFApy.

Ca0Oaxk13

TakpIpblObl: ['eoMeTpUsIIBbIKICHEIePI1aTbIITACTAY

Teopus: 40, 41 KOHE 42
TarchpMaaapbIOOUBIHIIATY CIHIIPMETIED.

Toxcipube: 40, 41 xone 40 TancelpManapAbIOPbIHAAYYIIIH
«Kinemy, «KonmaccaxepiHIHOYKTEIEeTIHMO 1EJ11» YKOHE
«Keychain Guitar» yariiepinxacay. 42. 3D
IPUHTEPreOaACHINILIBIFapbIHbI3.

Cabakl14

TakpIpbin: ['eOMETpUSIIBIK JeHEIeP 11H KUBUIBICHI

Teopus: Bynbaik KUbUIBICHL. TypJii KUBLUIBICTAp

rpadukaiblk  npuMuTHBTEp. Kubiieicy mopmeni. Komanna
EpEKIIETKTEepl KOHE KHUBLUIBICTAPJIbIH KYPBUIBICHL. Tamnceipma
OoiibIHIIA TYCiHIKTEME 46.

Taxcipube: «Kynaky xxoHe «bac MyciH» MoJeNbIEepiH Kacay.

Cabakl5

TakpIpbin: ['eOMETpUsIIBIK JeHEIep 11H KUBUIBICHI

Teopus: 47 xone 48 Tarnceipmanap OOWBIHINIA TYCIHIIPMEIED.
Taocipube: Toyenciz sxyMpIc. Ynrire HerizaenreH (cypet 105),
aHUMAalMsUIaHFaH ~ TaHOaHbl ~ UMUTalMsUIaHp3.  «CriuHHEp»

MOJIETIH KYDY.

Cabak16

TakpipbiObl: KenienaiHbIcan1ap IbIMO 1Y
Teopus.:3aKkpIMIayABIHYATICIO0MBIHIIIAKY P I€TI00BEKTLIEP AIMO
NebAeyepeKIIenikTepl. TancelpmMarypaibITyCiHikTeme 49.

Taorcipube: TanicblpMaOOUBIHITIA3USIHYITIIEpiHKacay 49.

Cabakl17

TakpIipbIObl: Pengepunr
Teopus.:OpenSCADimniHAeKopCETUITeHHEHKEHIHKOHCOIbIETIaK
napaTTypaJIbITY CIHIKTEMETIED. Kepceruntyepexmiemkrepi,
KenoypsImTeITop.

BpoHckuiiniHanarpaMMachbKOHEOHBIHEP EKILIETIIKTEPI.
JlemayHalTpUaHT yJISALUSACHL.

Taocipube: 50-11i
TaIChIPMaJIaFbIOJIIICYYITICIHKAKCAP TYKOHEIDIIICY.

Y AriHInNpUHTEPTeOaCBIMII BIFAPBIHBI3.

Ca0ax18

Taxpipein: ['eoMeTpusibIK AeHenepai OipikTipy
Teopus: bynpuik Oipnectiri. Kocimomak komanmacel. Komanng
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epekienikrepl. byn opekerti ThiMal maipamany. 51 skoHe 53
«PoxxnecTBONBIK  mIbIpIa» koHE «MarHuTTi yCTaylbiapy
TarChipMasapbIHbIH OPBIHAATYBI Typallbl HIKIpJEp

Taorcipube: «KaHa KbUIBIK HIBIPIIA» MOJETIH KYPY KoHE
«MarautTi yctarbimTap» 51 xoHe 53 tanceipmanap OOMBIHIIIA.

Ca0ax19

Takpipbin: ['eoMeTpUsIIBIKIEHENEPAIOIPIKTIPY
Teopus:TanceipmaOoiibiHIIaTy CiHIKTEME 54 «Pakera»
Taocipube: 54 TanceipMaOoMHBIHINIA3BIMBIpAHYITICIH)XAcay. 3D
NPUHTEP1€0ACHITIIIBIFApY.

Cabax20

Takpipeim: JleHec KaOBIK

Teopus: yum emmemMIi OO0BEKTUIEPAl TpaHchopMaIusay.
Heri3ri yreiMaap: 1e0HEC )KUBIHTBIK KOHE JOHEC KOPIYC.
Yenmemai OOBEKTUIEpJl KOPIYC TMOPMEHIHIH KoeMeriMeH
MBICATIIapFa TYPJCHIIPY epekienikrepi. Icke acwlpy Typalibl
nikipiaep«Kymon»  KoHE  <GKYpEeK»  MOJENBIEPIH  >Kacay
OoO¥ibIHIIIa TaTICBIpMaIap.

Taorcipube: «KynoHn» xKoHE «KYPEK» MOJEIBACPIH Kacay.

Cabak21

TakpipeiObl: Kimkene BexTopnap Typanibl

Teopus: Bexrtop. Fapwiura Bexkropnap. Collinear BekTopiapsi.
[Napannenbmi aynapma. Bekropasia KOOPJUHATTAPHI,
BektopiapbIH KUBIHTBIFBL. YOypsimn epexeci. Parallelogram
epexeci. [lapannenenunen epexect.

Taocipube: 55 )oHe 56 OKy TalchlpMaaapbiH OpBIHAAY.

Cabak22

TakpIpbIObl: MUHBKOBCKHIIIH COMACHI
Teopus: EXinomuroHHHIHMHUHKOBCKUHCOMACHI. OpenKAD-n4
MUHKOBCKUNIIIHCOMACEL. MMHKOBCKHNTIHKOMAaH/IACHI,
OHBIHEPEKIIETIKTePl MEH KOJIAHBUTYHI.

Toxcipube: TecT TanchlpMachlH OpBIHAAY - MOJEIb Kacay
«CmapThOHHBIH apTKbI KAKIAFbD).

Cabak23

TakpippiObl: [1Ibrapmambuibik K002

Teopusa: IllprapMambUibIK KOOAHBIH — OPBIHIATYBI
miKipJep.

Toocipube: 1llprapmambuiblK  K00aHBI  ICKE achIpy KATThl
MIIIHALY KOHE YIII eJIeM/ 11 0acTaHbl MyFaTIMMEH KEHECY.

TypaJbl

bOJIIM 111

OKCTPY3UA

10

Cabax24

TakpIpbIObl: Exi emmemM i HeIcaHap
Teopus: DkCcTpy3us Typalibl — KbICKama —akmapar. Terig
FEOMETPUSUIBIK ~ MIMIHACP: TOPTOYPHINI, IIapiibl, IIeHOep,
amwmnc.  Jlypeic  canmap. Pamxamap koHe mpoduibaep.
Tancelpma Typasbl TYCIHIKTEME.

Taorcipube: «MbichIK mpudT» YATICIH *Kacay 60.

Cabak25

TakpIpbIObl: ExiemmeMaiHbIcaHaap
Teopus: TancelpManapiblH OpPBIHAATYBl Typalibl Tikipiep 614

63.
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Toxcipube: Tpadaperrepai xkacay: «lllaTeipapl  mIbIpIIAN,
«Kot» xoHe «DOnbka» MICIpeTIH KaibmTap Tpaduri KoHEe
«Kinrrep» yariepi.

Cabaxk26  [Takpipbi: CBI3BIKTHI SKCTPY3HUs. MOTIHMEH >KYMBIC ICTEY
Teopus: MoTiHMEH Kalal KYMBIC 1CT€Yy KepeKk. Op Typii
omictep OOUBIHINA MalbIH YIATLIEpPTe MOTIH KOCBIHBI3. [CKe
aceIpy Typasbl MIKipyep Tanceipmanap 68, 69.

Taoicipube: Op TYpil SHICTEPMEH MOTIHII KOCY apKbUIbl 68, 69
TarchlpMasaphbl YIIiH YJTUIep »KacaHbI3.

Cabak27  |Taxpipbin: ChI3BIKTBKCTPY3Usi. DUTrypaniapMeHKYMBICICTEY.
Teopus:KeckiHnepMeHKaIaiKyMbICICTEYKEPEK.
ANHaIIBIpy)KOHEMACIITa0 TayIopMEHIep KOHeoIap IbIHIIapaMe
Tpaepi. MinaertepaiopsiHaayTypansbinikipaep 70, 71.
Taocipube: 70 KOHE 71
MIHJIETTepreapHaIFaHOypaH aIbyJITIHIKACAY.

Cabak 28 |Taxpipbin: ChIBBIKTBIKCTPY3usi. bIFbicy
Teopus:KuramTelKaereHHe? Kuexmreri.
EcenailibipbicynopMeHKOHEOHBIHITApaMeTpJIepi.
TypmiyaruiepaianyyuriHodceTTinaiianany.
Tancelpmatypansimikipiep 72.

Taoicipube: 72 xoHe  73-miTaraiiblHiaynapraapHaliFaH
«OieMiBa3a» XoHE «YIIOYPHIIIThIBa3a» MOJCTIHKACAY.

Cabak29  [TakpIpbil: AWHAIIBIPY apKbUIbl IKCTPY3HUS
Teopusi:  AWHanaplpy  apKbUlbl  KYpPBUFaH  OpTaHjap.
AWHaIIBIPY apKbUIbI JCHENEPIH TYpJiepl MEH epeKIIeTiKTepi.
Rotate extrude KOMaH/IaChl. Konpmany  epekienikrepi,
MingerTep Typajbl HiKIpJep.

Toxcipube:  «Koupipaymap», «llmadon»  xone  «Bazay
MOJIETIBACPIH Kacay.

Ca6ax30  |TaxpipbiObl: AbMHanabplpy OOWBIHIIA OKCTPY3usi. MoTiHMEH
YKYMBIC iCTEy
Teopus: ®@opmartapMeH xkyMbic. [lapamerp ailbipMalIbUIbEFbIH
naigananpiHe3. TamncelpMa OolbIHIIA miKipaep 76 - 80.
Taoxcipube: €Ki KOMIIOHEHTTI arail YJiriciH >kacay. «llmuray
koHe «baboukay yirirepiH kacay.

Cabak31  [TakpipbiObl: KoHTYpHapAbIH 3KCTPY3USICHI

Teopusa: Exi emmemai cbizy Oarmapiamanapbl. KoHTypiapbl
ChIBBIKTHI KCTPY3usi. LibreCAD-Te KOHTypJapAbl T€3 *KacaHbI3,
[lapamerpnep koHe mapamerpiep. Mogenai  Tancelpma
OoiibIHIIIA jkacay Typasibl Tikipiep 83.

Taoocipube: 1laxmat KbUTKBI MOJICTIIH KYPY.
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Cabak 32 [TakpipbiObl: KoHTYpaap ABIHIKCTPY3HUSICHI 1
Teopusa: DXF ¢aiinsl.  Cypertepai DXF-re typraennuipy,
MiHnerTepiiH OpbIHAATYBl Typaibl Tikipiep 85, 86. MyMkiH
KaTenepal Tanaay.

Toocipube: «Munbon» xoHe «Kpymr», «Aram» KoHe T.0.
yaruiepai sxacay «Tekcepytri».

Cabak33  [TakpipbiObl: MaTepuanabikaiiTanay>XxoHEeCUHTE3/1ey 1
Taoicipube: MyraniMHIHTANIChIpMaIapbI0 O UbIHIII AT BIFAP MATITBLT
BIK)KYMBICTAP ABIOPBIHIAHBI3.

bOJIIM4  |BAKBUIAY JXOHE KOPBLITBIHABI X X¥MbBICTAPDBI

Cabak34  [TaxpipbiObl: KopbIThIHIBLIAY. 1
Taxcipube:bakpuiay KYMBICHI.

barnmapiamaHbl yChIHY
Yuvimoacmeipy
KraccTel eki Tornka 0611y KakeT, oJapablH opKachichiHaa 15-16 amam 601ybl Kepek.
Oxky-adicmemeci
v «Karrtel Mogmenbaey koHe 3D Gackim  ImbFapy» IOHI  OO¥BIHIIA
cabakTapIbIH KbICKaIlla Ma3MYHBI;
v/ cabakTapra apHajraH HYCKayJbIKTap MEH Ipe3eHTalusIap;
v' k00aHBl ICKE achlpy VIINH >KOOAIBIK TalceklpMaiap, jko0ajgap KoHe
YCBIHBICTAP.
v’ ipikTey xoHe OarajayMeH IMarHOCTHKAJIBIK JKYMBIC,
v’ rtapary marepuaigapsl (ap6ip cabak yuriH);
v KOHKYPCTap JKOHE JKapbhICTap Typalibl epexe.
Mamepuanovix-mexHuxkanviy
1. KomnbroTepiikchiHBIMKEMIHAE 12 KYMBICOPHBI,
2. Keprumikri xeni,
3. Op KYMBbIC OpHbIHaH VIHTEpHETKE WIBIFY,
4. Ckanep, NpUHTEP Kapa-aKKOHETYCTI
5. AkycTHKaNBIK >Xyhe (YHIETKIIITep, KyJakacmnanrap, MUKpOoQpOoH),
6. lHTepakTUBTI TakTa HEMece dKpaH,
7. barnapnamMalbIK kacakrama
* Office 6armapnamanapsl - MSOffice makeTi;
* rpaUKaJIbIK PEAAKTOPJIAP - BEKTOPJIBIK JKOHE PaCTPJIbIK rpaduka;
* OpenSCAD 6arnapiamacsl.
Tb1HOQYULbIHBLH HCYMBIC OPHBL MBIHAAADObL KAMMUObL:
» Komnbrorep (Ky#emnik 0JI0K + MOHUTOP);
» Kynakacmar >xoHe MUKPOQOH.
Myzanimuin dcymvic OpHbL.
» Kommetorep (kyienik 6JI0K + MOHUTOD);
* Cniukepsiep MEH KyJIakkanrtap + MUKpO(QOH;
* [Ipuntepnep: TycTi XKoHE Kapa-ak;
* 3D npunrep - 1 Hemece 2.
* CkaHep
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II. STEM BLIIM/II EHT'I3Y BOMBIHIIA 9JICTEMEJIK ¥CHIHBIM JAP

2.1 bBbacraybim Mmektente STEM 0imim 0Oepy »3j1eMeHTTepiH eHri3y
0OMBIHIIA dicTeMeJIIK YCHIHBICTAP

15 xputnan cod OyriHri 6acraysin MekTen Oajnanapbl 0i3re OYTiH TINTI epTeH
Oenrun emec MaMaHABIKTap OOMBIHILA TarchipManapAbl memyre tan Oonaasl. bipas
yaKbIT OTKEH COH, Ka3ipri OKyIIbLIap, KOFaMHBIH TOJIBIKKAHABI MYIIECi OOJajbl:
WH)XEHepJiep, FajabIMap, menarorrap ... bacTeicel, op Oana yakbIThIHAA ©31HE KaHIau
OarbITTBIH KBI3BIKTBIPATHIHBIH OUTyl THIC, COHAA OKYIIBI epTe OacTaH coi OarbIT
OOMBIHIIIA KYMBIC >Kacal, MEKTeN Ke31HeH OacTam cojl OaFbITTa ©31H JdaMbITa ajaajbl.
CoHIBIKTaH Ka3ipre 3aMaHia MYFaliMJIep alAblHa VJIKEH >KayanmKepIIUTK Typ:
OKYIIIbUIApFa MaMaHJbIKTaphl OOWBIHINIA €H aJFallKbl KajaMJapblH AYPHIC TaHJayFa
KOMEKTECY KOHE COJI KacaraH KaJamJapbIHbIH 3as KeTeyiH Kaaaranay [33].

AKMapaT arbIHBIHBIH KeJieM1 OYTIHT1 KyHl alTapibIKTap 30p, an OyHIal YJIKeH
CaHJBIK dJieMJie Oana ©3-631H >KOFAITHIN allybl MYMKiH. Onap HIbFapMalllbUIbIK KOHE
WHHOBAIUSJIBIK TYPFBIIA JaMbiFaH Ooiybl Tuic, Oyn Typrbiia STEM-Outim Oepy
oJlapFa KaXXeTTI OUTIM MeH HaarabUIapibl urepyre kemekreceli. COHFBI KbULAApPbI
OapybIK ~ KepyiepAe  ocipece  MEKTENTE€  FbUIBIMU-3€PTTEY  KYMBICTAPbIHBIH
MaHBIBIBUIBIFBl  MEH KaXKETTUIr Typainbl OelceHnai Typle airtbutyna. byran
IIBIHBIMEHIE KapChl KeJe aIMaiChlH ce0e01 IMIBIH MOHIHJE KATTHIFyAa MPaKTHUKAJBIK
Oarmapiay - OyJI KyIITI MOTHUBAIUS OOJIBIT TaObUTAAbl. JKammbl anFaHaa, erep OKYIIbI
©31HE YHaraH OarbIThl OOMBIHIIA IIBIHBIMEH KBI3BIFBII COJI OAFbITTa ATThIKCA, OHJA
Oajla IIBIH MOHIHZIE O31HIH JKEKe 3epTTeymlici 0ojia alaabl, aJFallKbl KbUIAApIbIH
©31H7Ie OHBI Oailkayra OOJNajbl, KbI3bIFYIIBUIBIFEI OOMBIHINA XKYPTeH Oana ThIPHICAJIbI,
OoJpKkamaap Kacalabl, KOPBITBIHABI >KACalibl, «OpINTECTEPIMEH» TIKIPUOECIMEH
Oeuiceni. Hemikren OanaHbl FHUIBIMU HIBFAPMAIIBUIBIK SJIEMIHE €HTI3y YIIIH TaOuru
KOTHUTUBTI UMIYJbCTapAbl KoigaHyFa OonmMaiiaei? OKymisoiapasl  (GU3HMKaIaFbl
HETi3T1 3aHJapMEH TaHBICTHIPY, KBI3BIKTHIPATHIH JKOHE BIHTAIAHIBIPATHIH KOJIMEH
oJlapApl CypakTap KOIOFa, apryMEHTTep jKacayfa, JEpeKTepAl TajjayFa KoHE
QJIBIHFAH HOTWKeNepai Oemicyre MyMKiHIIK OepeTiH o1 STEM TeXHONIOTHACH 00JIbITT
taobputaasl. STEM TeXHONOTHSICBHIHBIH MOHI Hene?

Kpickaiia alTkaHza, 01 ©HEpTaObICKA WHXKEHEPIIK KO3KapacKa Heri3JeireH,
alftanelk, mpoToTun. [lpoToTunTi amy yuiiH OHBI kobanmay KepeK. Al Ke3-KelareH
o0anay MIBIH MOHIHJE, Ci3 OWJam TamnkaH, oWyanm TadaThlH, 9J11 OWJIAN TammaraH
00BEKTIHIH cumaTTaMachl [34].

Ochbunaiiiia, WHXEHEPIIK 3epTTey, MNPOTOTUNTI Kacay HEMece KETUIIIpy
nporiecinae 6anma o3 OUTIMIH OipHeIIe JAopekene KoJiaaHa ajlajbl )KOHE >KATThIFAIbI,
an OyJl OHBIH JYHHUEHIH, >XapaThUIbICTAHYIbIH TAaOWFU KOPIHICIH KaJBIITACTHIPYFa
BIKIAJI €TEI].

byn oxarnmaiina STEM  TeXHOJOTHMSICHI TEXHMKAIBIK TOHAEP OOMBIHIIA
MeKTenTeri OUTiM JEeHreiiH apTThIpajabl, OKYIIbUIApFa MOHHIH MOHIH TYCIHYTe >KOHE
MpaKTUKAJIBIK cajaja KOJIJaHyFa KE€H MYMKIHIIK Oepe OTBIPHIN, OKYIIBIHBIH IOHTE
JIET€H KbI3BIFYIIBUIBIFBIH aPTTHIPAIBL.

KapatrbuipicTaHy »OHE TEXHUKAIBIK FbUIBIMIAP, MaTEMaTUKa OHE MallllHa
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’Kacay cajlaJlapblH epTe 0acTaH OKBITY OKYIIbLIAPJIbIH FHUILIMU OarbITTap/ia e3/epiHe
JIETeH CEHIMIUIH apTThipyFa Kemekreceni. bacraysin Mekrtentepae STEM-nmi
OKBITY OKYIIBUIAPABIH JKapaTbUILICTAaHy JKOHE TEXHUKAJBIK TOHJEpPre JereH
KBI3BIFYIIBUIBIFBIH aPTTHIPY MAaKCaThIHIA KacallFaH aJFbIIIapTTap OOJBIN TaObUIAIbI.
[lpakTUKaNbIK TypJe >KacalaFaH XYMBICTapFa JEreH OKYIIbUIApAbIH CYHICIEHIIUTIT
OJIapJIbIH >KaHa Hapceliepre JereH KbI3bIFYIIBUIBIKTAPBIHBIH OJIaH dpi apTybIHA HETi3
6osbim TaObuTasbl. STEM kiaccTaphl ©T€ KbI3BIKTHI JKOHE CEpIiHIl, Oy Oamamapasl
©3  MakKcaTTapblHA, KbI3BIFYIIBUIBIKTAPhIHA JKETYy JKOJbIHAA OaThll  OoJiyra
TopOueneiini. Onap cabak yaKbITBIHBIH Kajdaikl Te€3 ©TKEeHIH Oalikamaiia Kajajbl KOHE
onap cabakTaH MYJJIeM >KalblKnaiael. Fumaparrap, BaroHmap, Kemipjep, OHIK
FUMapaTrTap TYPFbI3Y, AJCKTPOHILI OUWbIHAAp, (hadpukanap, JOTHUCTHKAIBIK >KEIiIep
MEH CyacThl KaWbIKTapbIHBIH KYpPBUIybl ~ FBUIBIM MEH TEXHUKara JereH
KBI3bIFYIIBUIBIKTH aPTTHIPAIBL.

[lpaktuka STEM-ni  OKbITymarbl MaHbI3ABl OarbITTAPBIHBIH  OIpl  OOJIBII
TabbUIaAbl. TeopUsIbIK OUTIMIIEp PKCIEPUMEHTTEPMEH OIpIKTIpiice, OHA OKYIIbLIap
TEOPUSHBIH MOHIH JKAaKChl TYCIHEIl. 3epTTeyjlep KOPCETKEHIEH, OKYyIIbLIap
(M3UKaNbIK HAKTHl CBhIHAKTap OTKI3TEH JKaFdaija amFaH OUTIM JKaKChl CaKTajaJbl
KOHE TYCIHIKTI Oosianbl. Ochbulaiiiia, OYJIIIBIK €T €CTe caKTay MeXaHu3Mi O0Jiajbl,
OYJ1 KUHECTETHUKTEpJll OKBITYFa KOChIMIIIAa MYMKIHIIK. KapamaiibiM Bu3yanu3zaius
KypaJJapblH Killll jKacTaH NaiiialaHy »KacecHmipiMJIepre HaKThl WHXEHEPIIK >KOHE
FBUIBIMM TIpOOJIeMaapabl Menryre MyMKIHIIK Oepeni [35].

KoGaHbIH KbI3METI TEXHOJOTHSA, (U3MKa, TEXHUKAIBIK >KapaThUIbICTAHY
MIOHJIEp1 JKoHE MH(OpMaTHKa calaiapblHia OananapiblH OUTIMIH, JaFAbUIApPbIH >KOHE
KaOinerrepin KaubmracThipagbl. STEM TeXHOTOTHSICHIHBIH KOMETIMEH OKYIIbUIap
O0ip-OipiHe cypakTrap KOIOFa, TarchlpMaiapabl TYXKBIPBIMJAIN, ©3 MIeHIiMIepiH
o3ipJieyre YHWpeHelll, ©WTKEHI FhUIBIMU >KaHAJIBIK ally KyaHBIIbl 63 KOJJAapbIHIa
exeHiH TyciHeai. JKoGamapabiH MaTepuaniapbl FRUIBIMHU MOHIIK OUTIM PETIHIE KOHE
OacTaybIlll MEKTEN TEXHOJOTUSCHI TIOHAEP1 MIeHOepiHae OUTIMIH TUIMA1 MPaKTUKAJIBIK
IIOFBIPJIAHABIPYFa KOMEKTECYl KEpEeK JKOHE OChl ToHAep OOMBIHINA  YITUIIK
OarapiamManapMeH, coHaail-ak OutiM Oepy cTaHAapTTapblHa COMKEC OOJIybl KEpek.
STEM TexHoJOTHICBIHAA OUTIM Oepy MyFalliMre aWHamafarbl IMIBIHABIK Typasbl
IYPBIC HJIESIHBl KAJBINTACTHIPYFa OarbITTAFAH JKaHA OMICTEP[l, KaHa Kypasgapabl
naijagaHyra MYMKIHIIK Oepel.

’KobGa GoiibiHIIA XYMBIC OapbIChIHIA Killll CHIHBII OKYIIbLIAPBIHA TOYEJICI3MIK,
KayarnkepIIulK JKOHE O€JICeHAUINIK KoepceTuieal, ojap OipJieCKeH ic-Iapaiapibl
oiinareiail KocHapiaiibl, OHbl OaKbUIayFa JKOHE TY3€Tyre ThIPHICAbI, KOMaHIAIbIK
AKYMBIC OapbIchiHAa Oanamap Oip-OipiIMEH XKaKChl KapbIM-KaTbhlHAC »xkacailibl. Ocbl
COTTE MYFAIIMHIH pPOJli - OKYIIbUIAPJBl ©3 3epTTeyJepiH JKYprizyre xoHe Oipre
AKYMBIC iCTE€yre IaKbIpaThlH TOPOUEIIl 00BN TaObLIA IbI.

Toxipubenik cabakrapia aigraH OuTliMIep KeJiecl >KbUIIapJarbl  OUTIM
alymbulap YIIH mnaiganel Oonaabl, AW3aiiH JKOHe Oarjapiamanay cabakTapbl
WHXKEHEPJIIK OWIayabl AambITaabl. MpbIcambl, KbUIIAMIBIKTH OJIIey MiHAeTTepi 4-
CBHIHBITITA OTLICE aJl YIIIHII CHIHBII OKYIIbUIAPBIHA, OJlap TpadUK MOCceJeIepiH IIele
OacraraHma eTe maijaibl KoHe Kepek. barmaprnamanay Oacraybllll MEKTENTE FaHa
EHTI3UITEHIH €CKEpEe OTBIPHIN, 3EpPTTEy/ll KOpIIaraH oOJIEMHIH, MaTE€MaTUKaHBIH,
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TEXHOJIOTUSIHBIH KoHE cabakTaH ThIC cabakTap/a TaHBICTHIPYIBIH Oipered MyMKIHAIT
6ap. Con apkpbulbl OUTIM Oepy KBI3METIHIH camachl apTa Tyceil: Oamamap TaOurar
3aHJapbIH TYCIHY, (U3HMKa 3aHIapbl, MaTepHAIIbIH KAacHETTepl Kaliabl OimiMaepi
alTapybIKTail apTaabl, OUTKEHI OKYyIIbUIap TaOuraTTa, (DU3UKAIBIK 3aHJap/a OoJiFaH
e3repicTepal Oakpuiam, Oaikar, Tanmai amaasl [36].

STEM TtexHoJOTHsJIApBIH KOJIJaHy MEKTENTIH TMOHAEPIH KapamabiM >KOHE
TYCIHIKTI €Til, KOpIIaFaH OpPTaHbl OJEMHIH OapJibIK KOPIHICTEPIHJE 3epTTeyre
apHaJIFaH: FUMapaTTap TEXHOJIOTUACHIHAH KYTKApy KbI3BMETTEpiHE NeHiH, (U3HKAIBIK
KYOBbUIBICTApJaH KEpJeri >KaHyapiap oJieMiHe JeHiH KapamaWbIM >KOHE TYCIHIKTI
Oomnanbl.

ChIHBINTAarbl XKOHE ChIHBINTAH ThiC Ke3nepae STEM  TexHOMOTHsACHIH
naiganany/bl OananmapJblH  TEXHUKAIBIK  [IBIFAPMAIIbUIBIK  CaJaChIHIAFbI
WHHOBAIMSJIBIK ~ cajlaFa  JKaTKb3bUTyFa  Ooyiafbl.  AKMApaTThIK  MOJIEIBACY,
OarjapiiaManay, aKnaparThIK-KOMMYHHUKAIMSUIBIK TEXHOJOTHSIAP TEXHOJIOTHUSCHIHBIH
HET13/IepiH KOHE Kazipri 3aMaHfbl OarbITTapblH 3€PTTEYre KIACCHUKAJBIK TICUIIEP/Ii
O1piKTipe/l, MPOILECTIH OAPJBIK KATHICYIIbUIAPHI YIIIH TUIMA1 KOHE HOTHXKENl OKY/bI
’KYy3€ere achIpajibl, aj Ka3ipri 3aMaHFbl MEKTeN Oocekere KabuieTTi 0oJybl THIC.

OkynaH ThIC IcC-IIapayiapjia NpoOJIeMaNbIK JUAIOTThI, OKY JKETICTIKTEPiH
Oaranay TEXHOJIOTUSICHIH, AW3alH TEXHOJIOTUSCHI CUSIKTBI KOITEreH MeAarornuKaibIK
TEXHOJIOTUSTIAp bl Maiananyra 0oajbl.

Oky >kocmapbl IeHOepiHAe Oananap >Kaimbl MOHIAEPIEC TEPEHACTIN 3epTTen
OKy THic, ceOeOl aFbUIIIBIH TUTIHEH cabak alyAblH ©31HIK apTHIKIIBUIBIFEI Oap.
MekTenTiH OacHIbUIBIFBI MEH MYFaliMJiepl OandaHblH TOJBIKKAHIBI J1aMybl YIIIH
aKMapaTThIK-TEXHOJOTUSIIBIK PEBOJIONUS KE3CHIHAE KAIMbl TOHACPJIHIE alaThlH
OPHBIHBIH 30p €KEHIH MOMBIHAANIBI.

byringe Ganamap TEXHOJOTHSI TUIIH €pKIH MEHIEpPreHIMEH, IC XKYy3iHIe opoip
MEKTeN OKYIIBICHI OKY ICIHJE /€, KYH/AENIKTI eMipJie e OFaH KOMEKTECETIH 3aMaHayu
ANEKTPOHIBIK KYpPBUIFBl peTIHAE Kapaiael. JlereHmMeH, OapJiblK OKYLIbUIAP
AIEKTPOHJIBI KAHAIBIKTAPIbIH >KYMBIC ICTE€Yl MEH aHAIIbUIIBIFBIH Oi1e OepMeiii,
oJIapJibl TeK MakgalaHylIbl JAeHreliHae Oackapabl.

Myranimaep wuHOpmaTHKa, MaremaTuka, (Qu3nka, K0O0aJdblK KbI3METIICH
UHTEPPOPMALMOHABIK KOMMYHHUKAIUSAIAPIBI €CKEpe OTBHIPHIN, OIpPIHIII CHIHBINTAH
TEXHOJIOTHSIJIBIK OKBITYJIBIH JOMEKTI KyMeciH Kypyra Tuic. KyHuemikti emipae 01311
KOpIIaI TYPFaH KYPBUTBIMIAP/IbIH KYMBIC ICT€Y MPUHIUOTEPIH KYPY MEH 3epTTeyre
JI€TeH KbI3bIFYIIBUIBIKTEl ApPTTHIPY YUIIH OKYIIBUIAPJBIH COJI TEXHOJOTHSJIAPAbI
TaHBIl OUTyre JereH KbI3BIFYIIBUIBIFBIH AapTTHIPHIN, BIHTAIAHABIPY KEPEK, COJl
KYJIETIKTI ~ KOpIll JKYpPreH TEeXHUKajdap JKaliapl TYCIHIK  KaJblITacy  YIIIH
OKYIIBUIAPABIH ©3/IepIHE YKBIMABIK >KYMBICTap Oepinm OThIpy KaxkeT. KomaHmasbik
AKYMBIC KOMMYHUKATUBTI JaFbUIap/Abl KakcapTaabl KoHE Killll Tomrapia OipTyTrac
AKOHE THUIMJI KapbIM-KaTbIHACTBI KaJIBINTACThIpabl. bojamiakra amfaH Aarapuiapbl
MEH OuTiM1 eHOEK HapbIFbIHIA OYTIHT1 OKYIIbUIApFa JIETEH CYPAHBICTBI apTTHIPATHIHBI
CO3Ci3, MEKTENTE aJblHFaH OUIIMHIH HETI31HJe OoJiapAbl KOJIIaHy oOJiapFa epecek
eMipre Te3 ar/ibUlaHyFa keMek kepceteal [36].

Koba - Oy xocmap, ajn coJl JKOCTap HOTHXKECIHJE aBTOP KaHa Hopce aiyra
TUIC: ©HIM, Oarjapiama, KaTblHac, MoJelN, Kitam, (uisM, creHapuil xone T.6. XKoba
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3epTTeY JKYMBICTApBIHBIH Oip Typi Ooibi TaObiiambl. Ilemarorumkama »KoOamblK oic
O0ip HeMmece OipHelIe KbI3BMETTE TMPAKTUKAIBIK HEMECEe TEOPHSUIBIK OUTIMIIEepIiH
Oenruti Oip canachlH adyFa KOMEKTECETIH TEeXHUKAa MEH OTepalvsiiapIblH KUbIHTHIFbI
perinae tycinuieai. CoHabIKTaH, erep 013 jkobayay ofici Typajbl alTaThiH OOJICaK,
OHJIa MPOOIEMaHbl €rKeH-Ter el JaMbITy apKbUTbl JUAAKTUKAIBIK MaKCaTKa JKETy
OJIBIH €CT€ YCTall OTBIPHIN, TOKIPUOETIK HOTHKETe OKEJETIH 00JambI3.

Okymibl yiIiH x00a Oy He? Bys mibFapMamibUIblK JKaKTaH alllbuly, >KeKemei
HeMece TomnTa ©31H kepcere Oury MywmkiHairi. JKoGa — Oy KaTBICYIIBIHBIH ©31
KYPAacThIpFaH KbI3bIKTHI MOCEJICHI MICIIYTe OarbITTaIFaH OpPEKETIIUIIIK.

Myranim xob0acel Oyn He? XKobGa — Oyn xobamay JaripUIapblH JaMBITyFa
MYMKIHIIK ~OepeTiH JWJAKTUKAIBIK OKBITY Kypaibl. JKoba KaTkICylibuiapra
aKMmapaTThIK 13716y TOKIPHOECIH, ©31H-631 OKBITYIbI, ©31H-031 JIaMBITYIbl, ©31H-031
TaHY/Ibl JKOHE 63 KbI3METIH TaJay/ibl MPAKTUKAIBIK KOJAaHYIbl YCHIHA/IBI.

Ata-aHamap kobacel KaHmai? JKoOa OKyIIBIHBIH ©31HAIK OeJICeHILTIrH
ournipeni, Oipak ara-aHaHbIH MIHJETI — OallaHBI3 KOMEK CyparaH >Karjaiiia maiibiH
00JTy YIIIiH, OCHI )K00a >KYMBICBIHBIH MOHIH, OHBIH CAaThUIAPbIH, MIPOIECKE KOWBUIATHIH
TajanTapisl )KOHE ICKEe achIpy HOTHIKECIH OLTY KEpek.

OKy NpOIECIHIH HEr3r KYPBUIBIMABIK O6JiiMi 00Jia OTBHIPHIN, KIlll MEKTEN
OKYIIBUIAPBIHBIH, >KOOANBIK KbI3METI >KalIbl OUTiM Oepy MaFAblIapblH JaMbITyFa
bIKITa eremi [37].

bipinmrici - oneymeTTik marapuiap. TomTa »KyMbIC IcTey, Oipre *KyMbIC Kacau
airy, Oenruti Oip penal KaObUigay KOHE OpbIHAAY KaOLISTTLIIr: KeIdaciibl Hemece
OPBIHJIAYIIBI 00JTy, ©31H KOpIIaraH ajaMIapMeH KapbIM-KAaThIHAC Kacay MYMKIHJIII.

Keneci marapiiap — KOMMYHHKATHBTI: COMIEyAl FaHAa €MEC, COHBIMEH KaTap
TBIHJIAyAbl YHUpEHYIl, e3relepliH Ke3KapacTapblH KaObUimalh Ouly >KoHE ©31
KO3KapachIHIbl KOpFayabl OUIIIpe/l.

KoOanbik KbI3MeT OapbIChIHAA KAJBINITACKAH JIaFAblIap aKbUI-OM JaFabUiapbl
OoJsbin TaOBUIAARL. bamamap Tanmayra, KOPBITBIHIIBI JKacayFa, CalbICThIPYFa, KIKTEYyTe
XKoHe T.0. ylpeHeni.

Oilinay kaOUIETIMEH TBIFbI3 OAallIaHBICTBI JAFJbUIAp — 3€pTTEYy JAaFJbUIaphl:
3epTTeyJep KYPrizyal yhpeHy, 6alkay, COMKEeCTEHIIpY, CAIBICTBIPY XkKacay.

Kobanapnbiy kimaccudukanuschl OUTIM OaFbIThIHA HET13/1eyl MYMKIH [6]:

— MOHOXOOamap - Oip OKBITBUIATHIH TOH IIeHOepiHae. barmapiaMmaHblH €H
KYpJedl TakpIphIITapbl Hemece OeniMiaepl TaHJAJFaH, CHIHBIITHIH cabakTap
KYHeCiHe eHT13UIreH;

— TOHaApaJIbIK — €Kl HeMece OJIaH Jia KeIl MoHjep OolbIHIIa; keOiHe cabakTaH
TBIC yaKbITTa O©TKI3LIC];

— TOHIEPACH ThIC — MOHHIH KAMTBUTY asChIHAH THIC .

Erep xo6anap OaillanpicTap JEHreiHe HerizeiareH 0oJica, ojap:

—  ChIHBIMApPAIIBIK - O1p CHIHBINTA OTKI3UIETIH *)o0baap;

— MeKTenapaislk — Oip Mekrtente, Oip-Oip CHIHBINTA HEMECE MOHAPAIBIK
TOPTINTE YUBIMIACTHIPBUIFaH Ko0amap;

— aliMaKTBIK — OIp eNai-MEKeH IMIHAeTI MEKTENTep, CHIHBINTApP apachlHa
YHBIMIACTBIPBUTFAH K00anap;
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—  XaJIBIKapaJIblK - OJIap MOACHUETTEP JUANOTBIH KY3€re achlpajbl;

KobanapapiH KIKTENIyl KaThICYIIbUIAp CaHbIHA OailIaHBICTBI  HETI3/emyl
MYMKIH:

—  KEKe;

—  KYMNTHIK;

—  TOITBIK.

¥3aKkThiFbl OOMBIHIIA XKOOaNIAP OOYBl MYMKIH:

— KbIcka Mep3iMai (1 cabak, makcumyM 3-6 cabak);

— oprta mep3imai (1 - 2 aif);

— y3ak Mep3imai (Oip KbUTFa JCHiH).

OxymbutapibiH 0ackiM OernceHauniri OoubIHIIa xKo0anapabiH TypJiepi [38]:

—  3epTTey;
—  IIBFapMAalIbUIbIK;

—  OWBIH;

—  aKmaparThIK;—

— QJIEYMETTIK MaHbI3bI Oap.

OKymibuIap IbIH 0aceM opeKeTTepiHe HeT13/eIreH yKoOamapIbIH

EpEKILIENKTepIH KapacThIpanbIK.

3epmmey oicobanapvl HAKTBl FHUIBIMU 3€PTTEYNIEp KYPBUIBIMBIMEH COMKec
Keneal. byn TakbIpbINTBIH ©3€KTLIIr, KUBIHIBIKTAphl, 3€pTTEY OOBEKTICI, 3epTTEY/lIH
MakcaTTapbl MEH MIHAETTEepl, THUIIOTe3aap, 3€pTTey  OJICTEpl, HOTHXKHUE,
KOPBITBIHABLIAP.

MyHpait xoOanapAblH MBbICATIAAPhl: OCIMIIKTIH OalaHalibl TYpJIEpIH eocipy,
OI3MIH OHIpJe KaHAal KycTap eMip Cypell, OKYIIbUIApAbIH KYMBIC OPHBIHBIH
CaHUTAPJIBIK-TUTUEHANBIK skarnainapbl. (XKoOamarsl sKyMBIC Typasibl QHTIME).

Hlvieapmawbinelk dcobanap e€rKeu-Terkeln KypbUIbIMFa M€ eMec - TYIIKI
HOTW)KCHIH HBICAHBI MEH JKaHpPbIHA KOWBUIATBHIH TajalnTapra COMKecC »MKocmapJiaHFaH
YKOHE 931pJICHIEH.

Bbyn kaObIpra razeri, Mepekenik cleHapuii 00Jybl MyMKiH. MyHnmaii »xo6anap
CBHIHBITT MYFATIMIHIH MIHACTTEPIHE COMKEC KY3€re achIpbLIaIbl.

Otivin ocobanapsvl penaik oibH Aen Te artananbl. Onapia KypbUIBIM FaHa
cUMaTTajmaibl JKOHE JKYMBIC asKTaJlfaHFa JIeWiH amblK Kauaael. KaTeicymibuiap
KOOaHBIH TaOWFAThl MEH Ma3MYHBI, IIEHIUIETIH MPOOJIEMaHbIH €pPEKIIETIr CHUSKTHI
Oenrim Oip pesaepi OpbIHAANIBI.

Meicanbl, «llikipcaiibicy OHBIH >k00achbl. byJsl #&00aHBIH KaThICYIIbUIAPHI 2
CIuKepJiep KOMaHAachl. OpOip crukepie o3 MiHIETI 0ap, ajll OHBIH MaKCaThI - JKaJIIbI
Ke3Kapac.

Axnapammuix ocobanap OOBEKT Typasibl akmapar >KHWHAyFa, OHBI Tayjay,
KaNIbUlayra OarbITTalIFaH.

Mynpait  xob0ara «Aya paiiblbiH  Oakpuiay», «AJFalIKbl  BEJIOCHUIIEI
KYMBICTapbIHA JKaTKbI3yFa OOJabl.

ogcipece  MPAKTUKAIBIK-OArbITTalFAH  HEMECEe  QIIEYMETTIK  MaHbI3Ibl
xobanapAblH MaHbBBl 30p. byn xo0amap ©3 KaThICYIIBUIAPBIHBIH —QJIEYMETTIK
KOKETTUTIKTEpIHEe OaFrbITTAIFaH CTYACHTTEP/IH 1C-OpEKETTEPiHIH alKbIH HOTIKECI
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00JIbIT TaOBUIAABL. OJEYMETTIK MaHbI3bI 0ap k00aHBIH YATicl «MeH TypaThiH Yi»,
«Taza kana» xo0acel 00J1a anajbl.

ConbiMeH, 013 x00a He €KeHiH, >kKoOanmapJblH TYpJepiH aHbIKTaAbIK. EHmi 013
#00a OolbIHIIIa KYMBIC [38] Ke3eHaepiHe TOKTalla KeTeHIK:

— MOTHUBAIUAJIBIK

— JKocmapJiay KOHE JaWbIHJBIK

— aKMapaTThIK >KOHE OTEPaIUsITBIK

— pediekcusabIK-OaranayIbl

1 Ke3eH - MOTHUBAIUSIIBIK

MyraniM yIIIH OH MOTHBAUMSJIBIK KOHUI-KYW KaJbIITACTHIPY MaHbBI3/IbI.
Kartpicympimap miemeTiH Macee ©3eKTl jKoHEe KbI3BIKTHI 00JTybl Kepek. byir kezenje,
TaKbIPBIT KAIBINTACTHIPHUIALI KOHE HOTIDKE, OHIM aHBIKTANaAbl. ANl OHIM albOOM-
MKOJICUITEYIIY, MPE3EHTalMs KoHE T.0.

2 Ke3€H - JKocmapJay >KOHE JTalbIHJIbIK

’KobGaHbIH TYXBIpBIMJaMachl 93IpJeHENl, MIHACTTEPl KapacThIPbUIAIbI, OPEKET
KOCTaphl jKacanaabl, OIPIrim >KacajmaTblH KbI3METTIH amajjiapbl OMIACThIPBUIAIbI,
tontapra OeisiHenl. EH annbiMeH, TomTap e37epl JKYMBIC ICTEYre BIHFAMIIBI
OonarbiHAal erin KypbuUiaAbsl. KeliHri Tonmrap MyFaliMHIH aWTybIHILA KYPBUIAIBI,
HenmikteH? (Ce0eb1 mpe3eHTalus >kacail alaThblH KeIIOaclIbl, CYpEeTIi, OKYIIbIHBIH
KaOuterTept Myramimre Oenruni. bactel makcar - Oanmanmap Ke3-KEJIreH YKbIMMEH
KapbIM-KaThIHAC Kacay/abl YHPEHYl Kepek.

3 Ke3eH. AKNapaTThIK KOHE ONEPAIUSIIbIK

byn ke3enue xo00a icke achlpbuiafibl. Matepuall >KUHaJAbI, OapJiblK akKmnapar
OHJCNeIl, CyphINTanaabl. MyFamiMHIH OCBI KE3CHIETl penl YHecTipy, Oakpuiay,
KeHec Oepy.

4 xe3eH. PeduekTopibik-0aranaymrbi

KobGanbsl KOpFray, HOTIDKENIEPJl YXKBIMIBIK TaJKbUIayJaH OTKI3y, Ic-
opekeTTepal e3iHAik Oaramay. bynm ke3eH oTe MaHpBI3IBI, OJ OlpHEIIe MoceleHi
Hienie/i: FhUIBIMUA CO3IKTEP/l JaMBITY, OJapJbIH KETICTIKTEPIH KepceTy, OuTiMIi
TOJBIKTBIPY MYMKIHJIITI.

’KoOaHbIH YCHIHBLIIATHIH (OpMaaphl:

— KOH(EepeHIIMsA1a OTETIH MPE3CHTALIH

— Oenriti Oip agamaapabIH TOOKI YIIH coiyiey

- KETICTIKTEp KopMeci

- KOHLIEPT

— CTIEKTAaKITb

— BHjIeoKeNm (Hrbm)

- CHauI-110y

- web-cailT

bacTtaypli  CBHIHBIN OKYIIBUIAPBIHBIH IIBIFAPMAIIBUIBIK KYMBICTApPFa KATHICYBI
©T€ MaHbI3bl, COHJBIKTAH OacTaybllll MEKTeNnTeri >xo0ajgap YIIIH KbI3BIKTHI
TaKbIPBINTAP YChIHAMBI3, OJiap OOMBIHIIA Ci3 KOOAIBIK JKOHE 3€PTTEY KYMBICTAPBIH
KYPpTize ajlachi3.

Bacraypiin  chiHBIITapFa apHaiFaH  kobOaymap  OOWBIHIIA  YCHIHBUIATHIH
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TaKbIPBINITAP aTa-aHAJIAPABIH MIHAETTI TYpJle KOMEK KOPCETKEH >Karjailia 2 ChIHBII
OKYyIIbUIAphl, 3 CBIHBINTAP, 4 CBHIHBIOTAP >KOHE TINTI OacTayblll CHIHBINTBHIH 1-
CBIHBINTAPHI YIIIH >KOOaNbIK KbI3MET PETIHAE YCBHIHBUIAABL, OV >koOanmapablH
TaKbpIPBINTAphl HETI3TE aJbIHYbI, TOJBIKTBIPBUTYbI, KEHEHTUIyl >KOHE ©3 Kajaybl
OoiibIHIIIA ©3repyl MYMKIH.

Binim anywwinapoviy scobanvix Kol3meminiy muiMoiniein Kaiat Kammamacol3
emy Kepek?

O3IHAIK [IBFApMaNIbUIBIK >KOOaNayJablH THIMAI JKYMBICBIHA Kargai skacay
YIIIH CTYACHTTEPTE KaXeT:

1. JlalbIHABIK KYMBICTAPBIH KYPTi3Yy.

Kympicka KipiCKeHIe OUTIM allylibl, KaXXETTI OUIM JOpEekKeCIMEH KOHE
narneira ue 0ony Kepek. bimiMm amymibmiapra mMyfaiiM ko0a OOMBIHINA KaHA OLTIM
Oepe amazawl, Oipak ©Te a3 MOJIIEp/Ie KOHE CTYIASHTTEPIe CYPAHBIC TybIHIAFaH Ke3]Ie
ra"a. Kimni chIHBIN OKymIbUIapbl Oenrii Oip Jopexene o31HIIK KYMBIC YIIIH apHanbl
JaFbUIap MEH AU3alHEPIIK JAaFabliapibl KAJIbIITACTHIPAIbL.

Toyenci3 koO0alNbIK KbI3SMETTIH HAKThl JaFbUlapbl MEH KaOUIeTTepiH ko0a
OoiibIHIIIA JKYMBIC OapbICBIHIA FaHA €Mec, COHJlali-aK MEKTEI JEeHreiiHIe caTbhuiapja
MEHIepreHie JOCTYpJl cabakrap meHOepiHae xacail 01Ty YChIHBUIAIbI.

Hoctypai cabakrap aschlHIAa apHaibl YUBIMAACTBHIPYIIBUIBIK (opMaliap MEH
omicrep malpanaHeUianbl, cabakka epekiie KoeHul OemiHenl. Mpicanbl, cabak
TaKpIpbIObIHA MpOOJEMalbl TYpJE Kipicle, OKYLIBIMEH Oipre MakcaTTapabl KOIo,
MPAKTUKAJBIK TalChpMaHbl OpbIHAAY VIIIH OIpJIECKEH HEMece TIyelci3 Kocmapiay,
cabakTa TONTHIK >KYMBIC, TONITarbl >KYMBICTHI YJIECTIPY, ©31H-031 Tajjay KoHE ©31H-
e31 Oaramay, pedekcus.

Kobana Hemece oJaH THIC KepJe KYMBIC icTey OapbIChIHIA KeJecl JaFabLiap
MEH Ko0ajlap Kaxer:

a) oOH-opekeT: wuAesapibl uirepinetry (Mu madybuigay), mpoobiieManap bl
HIenry, MakcaTThl OeNriiey >KOHE TalChlpMaHbl KaJbIITACTHIPY, TUIOTE3a, CYPAKTHIH
TYXBIpbIMAaMachkl (TUNOTE3aHbl 137€y), OoJnKaMIbl (THUMOTE3aHbl) KaJIbIITACTHIPY,
OMIC TEH OMICTI IYPhIC TaHJAY, 1C-KUMBUI KOJIIApbl, OJapAbIH KBI3METIH KOCMapiay,
MHTPOCIHEKIMS KoHE pediiekcus;

0) Oacramkbl: aTKapbUIFaH XYMBIC Typajibl aybi3llia OasHaama (ecem) Kypy,
KbI3MET HOTIIKEJIEPIHIH BHU3yaJJbl MNPE3EHTAIMSACHIHBIH (OHIMIHIH) OICTEpl MEH
dbopManapblH TaHIay, KOPHEKI 3aTTaplibl OHAIPY, OPBIHAANATBHIH KYMBICTAp TYypajbl
*az0ariia ecen JabIHay;

B) KOMMYHHMKATHBTIK: OacKajapJibl ThIHAAyFa »OHE TYCIHYre, ©3 OWIapblH
aiiTyra, bIMBIpara Kelyre, B3aUMOJCHCTBOBATh BHYTPH TPYIIBbL, HAXOJIUTh
KOHCEHCYC;

r) 137ey: aHbIKTaMaJIbIKTap, KOHTEKCTIK 137ley, TUIEPMOTIH, HWHTEPHETTE
aKmaparThl 1371ey, KUIT co3Aep/l Kacay;

1) akmapaT: aKmaparThl KYpbUIbIMJIay, HETI3r1 aKmaparThl KaObUImay >KoHE
Oepy, TypJii HbIcaHAapAa OKUIAIT, TOPTIN cakTay >KoHE 137IeY;

€) acMamnTbhIK YKCIEPUMEHT >KYPri3y: >KYMBIC OPHBIH YUBIMJACTBIPY, KaKETTI
XKaOJBIKTapbl TaHIay, MaTepuaniapibl (peareHTTepiAl) TaHJay >KoHe JailblHAay,
HaKThl DKCIIEPUMEHT XKYPri3y, dKCIEPUMEHTTIH OapbIChIH OakplIay, mapameTpiepl
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©JIIIEY, AJIbIHFAH HOTIDKENEpAl TYCIHIAIPY.

Op0Oip )xo0ara KaKeTTi:

* MaTepHAIIBIK-TEXHUKAIBIK JKOHE OKY-9JICTEMEIK Kypal;

» Kagpnap (KocbiMIlla KaTbICyIIbIIap, MamMaHap);

* aKmapartThIK pecypctap (Kop jkoHE KiTanxaHa Kartajortapbl, Muarepuer, CD-
Rom aynuno xoHe Oeline Martepuanap koHe T.0.);

*  aKmapaTTBhIK  TEXHOJOTHSJIAp  pecypcrapbl  (KOMIBIOTEpJIEp  JKOHE
OarmapiaMalblK KaMTaMachl3 €TyMeH Oacka >ka0abIKTap);

* YUBIMJACTHIPYIIBUIBIK KOJAay (cabakTapblH, ayAUTOPHsIapbIH, KiTalxaHa
KYMBICBIHBIH, VIHTEepHeT xemiciHe KipyaiH apHaibl KecTecl);

* (Cabakran OeJiek (EpKIH KbI3MET 06JMeCl KAKETTI PEeCypCTapMEH >KOHE
KaOBIKIIEH - MeIMa KiTalmXaHaCchIMEH IIEeKTeIMeEN ).

CoHBIMEH KaTap, opTypJi >koOajap opTypJi KaMTaMmachl3 €Tyl Tajam eTel.
KaxerTi KamTaMachl3 €TyaiH OapiblK Typjepil *KYMBICTHIH OacTaidyblHa IEWIH KOJI
XKeTiMai 0omysl kepek. Omaii OoiMmaraH >kaFjaija, »*K00aHbl KaOBUIAAyJbIH KaKeTi
KOK, HeMece KOJI KeTiMIl pecypcrapra Oeilimaeny Kaxker. KoOa KbI3METiHIH
KETKLUTIKCI3 KaMTaMmachl3 €TUTyl OapiblK KYTUIETIH OH HOTIDKEJIEp/ll JKOKKa IIbIFapa
anapl.

2. butiM anynisuiapAbIH JKachl MEH KEKE CUIMaTTaMallapblH €CKEpiHi3.

EciHizge OOJNCHIH, KYMBICKA JETeH KbI3BIFYIIBUIBIK JKOHE  KONTereH
XKOJIapaarkl MYMKIHIIUNIK TaOBICThl aHbIKTay. JKOOanblK KbI3METTIH IIEHOEpiHJIEe
CTYIEHTTEp/IIH MpoOJieManblK Maceneci YChbIHbUIaAbL. bipak Oactaysin MekTen
KargablHIa MYFaIIMHIH CYpaFblH KOIOFAa HEMECE OKYIIbLIApFa OHBI KAJBIITACTHIPY
Ke31HJe KoMeKTecyre 0oabl.

3. bamanapra >x00aia )KYMBIC iICT€yTe BIHTAJTAHABIPYAbl KaMTaMachl3 eTe/l.

MotuBaiuss - OyJ TOyenci3 KbI3MET II€H IIbIFapMallbUIbIK O€JICeHLTIKTIH
Hamap ke3i. On VIIiH TMeAarorvKaliblK >KYMBICTHIH OachlHAa xkobara KeHUT 0eiy
KEepEeK, MoceNiere  KbI3bIFYIIBUIBIK TaHBITY, NPAKTHKAIBIK JKOHE  OJIEYMETTIK
KEHUIMIKTIH Tmaiima Oomysl. JKymbicta xo0ara BIHTATAHIBIPY MEXaHU3MIEpI
€HT131JITeH.

4. )KobGaHbIH ipresi MoceeciH TaHIayFa MYKUAT 00JTy.

Bapmeik  xobGama Herisri  mocene ©Oap. Erep Oyn  cypak Oamamapra
KbI3BIFYIIBUIBIK TYJbIpca, OHAa ko00a corri Oonanel. backama aitkanga, Oy
OKYIIBUIBIP YIIIiH npoOiemanbiH ke3i. Kaxer 0osca, OHbI Ty3€Ty Kepek.

5. 5 agaMHaH acHanThIH TONTHI KYPBIHBI3.

’KobGa OoiibiHIIIA )XKYMBIC ICTEY YIIIH CBIHBIII TONTapra OeJiHEeAl. 5 agaMHaH
aCHaMThIH TONTHI KYpy OHTaimbl. OCbl TONTapAbIH OPKAKUCKHICH «IPOOIEMAITBIK
CypakTap» el aTajaThlH KOCAJIKbl CYpaKTapJblH OIpiHIE >KYMBIC ICTEUTIH OOJaIbl.
byn Mocene rumoTe3zara YKcaWabl, TEK THIIOTE3aJlaH ©3rellle KYPbUIBIMBI Oap.
I'unote3anarsl «erep ... OoJica» miIiHI 0ap, an mpoOJeMalbIK Mocesie OOJDKaMIbI
’KayarThl HeMece KaHa TePMUHAEp/ll KaMThiMaybl MYMKIH eMec. bipak Oy >ko0aHbIH
ayKpIMBIH OCBl TOTKAa >KYMBICTBI ©3 O6JITiHIH MeJIepiHe ACHIH KbhICKapTabl.
Meicanbl, «bapiblk kacTarbiiap KyJKire OarblHaABD» >K00achlHIAa 0acThl Macese
«KYJIKI Kaiga Typaabi?». Mocenenep TonTapablH KbI3METiHE OarbIT Oepil OTBIp.
Meicansl, TomTapibeiH Oipeyl «Kanmail x&yMbic 9311 00BN TaObUIAABI?» JEreH
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CYypakka sxkayan Oepe anajbl. byn TONTBIH MakcaThl - O3ULAIK KYMBICTBIH, OJIapIblH
TYpJEpPIHIH KaHJail eKeHIH aHbIKTay. backa tom «HemikTeH 013 93UIIIK KYMBICTAPIbI
yHaTaMbI3?» JIeTe€H CypakIeH >KYMbIC acaiabl. YuriHmi ton «KiMm keHUII ketepe
anmanpi?» Jleren Mmocene OOMBIHILIA KYMBIC >kacanbl. OmapAblH MIHIETI - KEpeMeT
AKYMBICTAp jKa3a aJlaThIH aBTOPJIAPABI 1371eY.

6. XoOanblKk KbIBMETTI JXY3€re achlpy YIIIH MOHIAEPl OKBITY MYMKIHJITH
ecKepy.

JKobanbIK KBIBMETTIH CaJbICTBIPMAJIbl TOMEH THIMIUIT Ka3ak / OpbIC TiMi,
onebu oKy, MaTeMaThKa CEKUIAl MOHJIepMeEH KaMTamachi3 etuiefl. OKy >KOCTapbIHbIH
KYHell KYpPbUIBICHI - «UIBIFYy KEe31HJe» OUNIMIEpJIH >KOFapbl CamachlHbIH MIAPTHI -
OutiM OepyAiH HbICAaHAApPhl MEH OMICTEPIH IPIKTEYIl Tajam €Tedl, COHABIKTAH OCHI
noHAep OoMBIHINA KOOAIBIK KBI3METTI XKY3€re achlpy, ocipece MoHapallbIK KoOaap
TYPIH/I€, CHIHBINTAH THIC iC-IIapayapa >Ky3ere acblpbUIajibl.

EH TuiMai moHzep OOJIbIN - KOpIIaraH oJieM, aFrbUIIIBIH, UHPOPMATHUKA, OHEP
TYBIHABUIAPHI CHUSIKTHI KaTAep >Karajbl. Byl moHAep/i OKBITY TEK ChIHBINTA >KOHE
MEKTENTEH KEeWIHT1 ic-mapaiapja *o0ablK SICTI €HII3yl Tajamn eTel.

7. COKKBIIBIpJIaH Kallyabl YHPEHIHI3

AJFamikpl Kayinl - OyJl TarnchlpMaHbl OpBIHAAyFa apHaJFaH 1C-OpeKeTTep/l
aIMacThlpy, Oajajap VIIIH Kol Hopce ICTey, oJjiapAbl ara-aHajapblHAa TarlChIpY.
MyHBIH aJiblH aly YIIIH MYFaliM TeJarordKalblK KOJIay CTHIIHIE JKYMBIC ICTEyi
KEpeK.

Meicanira, KaTemKTepMEH MXKYMBIC jKacaraHaa, MyFaliM Oananapra HENIKTEeH
KaTe KETKEHIH OilaHyra MYMKIHIIK Oepeni. TekcepiireH Karejepial TakTara jkazy
apKbUTbl MYFaliM OKYIIbUIApFa 6©31HIH KaTeNIKTepiH Kepcereni. bipey opnaibiM
IYPBIC CO3MEPAl AYPHIC TaHIaMai bl Oipey TyOipiH axkpIpaTa aiManbl, 6ipeyl TyOip
CO3JIEPIH aJIbIll, CHIHAK CO3IHAEr JaybICThl CO3IH KYILUTI KY€ eMeC eKEHIH
OaiiKkamaibl.

Opi Kapall MyfajgiM OKYIIbUIbIPFAa OCHI TpoOJeMaiap/blH IICIIyiH Ta0yabl
ycoiHanbel. «Ci3 He oinmaiicei3? He ictey kepek? Kannait mikipiniz 6ap? » Erep 613
HIENIIMIH Tarcak, 63 MIKIpIMI3l alTcak oHma Oyi-0i3i1H ko00a 6omansl. (bygan opi
0J1 «KOOQHBIH» TYKBIPBIMJIAMACBIHBIH MOH1 Typasbl OHriMeneial).MyramM «Mu
malybpUIbIH»  YCHIHAABL: ~ TONTapfa  OOJIHIN, OopKallaHaa THIHAAIN,  OapJbIK
YCBIHBICTAPBIH TAJKbUIAI, HE 1CTE€Y KEPEKTIrH OWIacThIpbIHb3. Capamibuiap TOOBIH
Oenruieyre Oojaabl - ojlap 1ICKe achlpy YIIIH YCHIHBUFAH >Xo0amapjaH OipeyiH
tagaaiiasl. Capanmbuiap TOObIH Oenruieyre 0onaabl - oJap ICKE achklpy YILIH
VCHIHBIIFAH JKoOanmapaaH OipeyiH TaHdaidbl.

byn unesnsl Taby eH MaHBI3ABI XKoHE €H KubH. Erep Oamanmap/ia KUBIHIBIKTap
TybIHIAca, MyFaliM Tomnrapaa 1-2 ceileMIl YChIHaAbl (MbICajibl, CO3AEp.IH
CO3MIIKTEPIH KYpacThIpaAbl, CO3ACPAIH MOOUILAI OONIKTEpPIMEH BHU3yaIIbl KOMEK
JKacailpl, ce3lepll TeKcepy YLIIH pU(MHIH eJeHIEpiH Kacalbl, KapTOUuKalapAblH
OCTiH Kacaiibl, YCTeN OUBIHBI JKHE T.0.).

MyranmiM  unedcslHaH ©Oac TapTKaH Oananmap e3[4epl HWAESHbl  YCHIHBII,
TaJKbUIANl, OHBI KWl e3repteai. MyraniM OanamapabsliH OacTaMachlH  KOJIIAWIbI,
TaJKbpUIayFa TapTajbl, Oipre *KYMBIC ICTEHII.

Capanuibiiap HakThl *K00aHbl TaHJAFaHHAH KeillH, Oananap <«okapHama» aTblH
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oinacTeipajipl, Mbicaibl, «Temip O0J MUHHUCTPIITiIHIH OaHK1D», «J[OMUHO TaMbIpbDY
OMBIHJIAPHI KOHE T.0O.

Conan keiiH OUTIM aMylIbUlap «TaJKbUIAy >KYJABBBIIACHIHY KYpallbl, SFHHU,
KobanbiH rpadukaniblk OeliHecl, OHBIH OpPTAachlHAA TIKOYPHIINITA - dKOOAHBIH aTaysbl.
OpTaibIK TIKTOPTOYPHIITHIH TIKTOPTOYPHITApBIHAA - CYpaKTapFa kayamntap: KiMre
KO0O0aHbl OpBIHJAWMBI3, OHBI KIM Kacaljbl, KIMMEH, KalllaH, KaWjgaH »XoHe T.0.
Ocpburaifilia, «KYJIJIbI3» KO0O0AHBIH MAaKCaTTapbIH, KE3€HAEPiH, >KYMBICTApIbl OOy
KoHe T.0.

ConaH keiliH MyFaliM HJESHBI )KY3€re achipajbl, OajanapJblH TOYyeJCI3IIriH
KOJIAMIbl, OJIAapJbIH  BIHTBIMAKTACTBIFBI  KOOAHBI ~ KOpFayra  JalibIHIANajbl.
KopbIThiHABI Ke3€H1€ K00aHBbIH OHIMJII FaHa €MeC, COHbIMEH Oipre ©3 KbI3METIH Jie
Oaranay Kepek: OyJ1 KOMEKTeCTi, )KYMBIC YHAJIbI, OIPJIECKEH JKYMBICTA KaJlall ©3repTy
KepeK OOJIIbI.

Exinmn  kayim - 3epTTey »Ko0achlH JKYPrizy KesiHjae xkoOaHbl pedeparka
alHAJIJBIPY €MeC.

OpuHe, 3epTTey Ko0achl Ke3-KeIreH FhUIBIMU JKYMBICTapIbl 3epTTEY/I,
OJIapJbIH ~ Ma3MYHBIH  KY3BIPETTI  YCBIHYJAbI  KamMTuabl.  bipak  auzaiiHep
KapacThIpbUIaThIH KYOBUIBICKA ©3 KOe3KapachlH, OFaH COMKec cuITeMe Koe3JepiH
KapacThIPaibl.

YuriHmn Kayir - OyJ1 )koOaHBIH HOTHIKECIH KaiTa Oarajay jKoHE OHBIH MPOIIECIH
TOMEHJIETY.

byn Oaramay mpe3eHTalds HOTIDKENEpIHE HETI3JCITCHIIKTEeH, K0OaHBIH
HOTHXecl KepceTuieal. baranayapl OapbiHIIa 0OBEKTUBTI KOHE KaH-KAKThl €Ty VIIIH,
CTYJEHTTIH eceOiH Hemece K00aHbIH MOPTHOIUOCHH (OyaaH opi - «k0Oa KanTachkh)
KYPacThIpy KoHE KEWIHT1 Taljay/bl MYKHUSIT KapacTelpy KaxkeT. JKakchl jka3bLIFaH
ecen (moptdosmo) xk00aHBIH ©31 asKTalFaH Ke3[e >KOOaHbIH >KETUTYylH CUIaTTalabl
[40].

biniM anmymibIHBIH &K00aaFbl JKETICTIFH Oaranail OTBHIPHIN, OFAaH €H MAaHbI3IbI
Oara OepymIuTIK KOFaMJIBIK TaHy OojbIl TaObuIanpl. OH HOTHKE KOJ JKETKI3UITCH
HOTHKEJEPJIIH Ke3-KeJIreH JeHreiHe JalblK. bBuTiM  amyliblHBIH - KY3BIPETTUITIH
KAJIBINTACTHIPY OOMBIHIIA >KYMBIC ICTEHTIH MYFaJiM YIIIH >KOOQJIBIK KBI3METTIH
JaFbUIapbl MEH JaFIbUIapbIH KAJBITACTRIPY JIOpPEXKECiH Oaranay MaHBI3IIbL.

biniM  anymiblHBIH  KOOQNBIK  KbI3METIH Oarajiay Ke3lHAE TeMEHIEruiep
eckepuieni: >ko0a OOHBbIHINIA JKYMBICTBIH OPTYPJl KE3€HJAEpPIH OpPBIHIAY/aFrbl
TOYEJICI3/IIK JIOPEXKEC]; TOMTHIK KYMBICKA KATBICY JOPEkKECl KoHE OepuIreH pesiiH
AHBIKTBIFBI; >KOOAHBI JKYy3€re achlpy YIIIH TailanaHbUIaThIH JKaHa aK[napaTThlH
KeJIeM1; TailaJaHbUTFaH aKmaparThl TYCIHY J9peXeci; MaifalaHbUIaThiH OMICTEePIIH
KYPIEIUTIIT MEH MEHIIK Jopekeci; UACSHBbIH TYMHYCKAIBIFBl >KOHE MPOOJIeMaHbI
menry ofici; mpoOieMaHbl TYCIHY JKOHE J>KOOaHBIH MAaKCaThblH KaJbIITaCTBIPY;
YUBIMJIACTBIPY >KOHE YCBIHY JICHreii: ayb3iia OasHiama, »az0aiia ecer, BU3yasibl
00beKTiHI YChIHY; peduexcusnbiy 1mebdepiiri; KepHeki kepceTuniM 0ObEKTUIEpIH
JaibIHIayla MIBFAPMAIIbUTBIK KO3KApac; aNbIHFAH HOTIDKENEPAIH SJIEyMETTIK JKOHE
KOJIIaHOATbI KYH IBUTBIFBI.

KacecmipiMm OKymIbUIapABbIH KO0AIBIK JKYMBICHIH YHBIMAACTBIPYIBIH OipKaTap
omicTeMenik epekiienikrepi «Ecin e3eHiHne» OuliM Oepy KoHE 3epTTey >KOOACHIHBIH
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YATICIHIE YCBHIHBUIFaH:

Muican yneici
Kopmaran dsiemaeri oKy-3eprrey K00achbl

Artaysr: "Ecin e3eni"

AHHOTaANUA:

¥YceiHbUTFa K00a 1IeHOepiHe Ky3ere acblpbiiaibl «TaOuru FeUIBIM»,« Anam
KOHE KOFAM»,«TEXHOJIOTHs» OuliM Oepy OarbiTTapbl. TONTHIK >KYMBIC TYpPIHIIE
CTYJIEHTTepMEH Oipre >Ky3ere achlpbulybl MYMKiH. balikay MeH 3epTreynepii
HOTWXKecCiHAe CTyaeHTTep «EcCik» o3eHIHIe «OHO0JoT», «TapuXIIbDy, «COYJIETIID»,
«reorpad» JIeTeH YCTaHBIM/IbI KOJIIaHa allajibl.

’KobGanwpiH ©OacelHIAa CTYIOEHTTEp Tycaykecepiep, Oykierrep, KaObIpra
ra3errepi, MakeTTep JKacaupl.

Kimacc: 2

’KobGaHbIH Y3aKTHIFbI:

3 amTa, SKCKypCHsl dKOHE 3 caraT TONTHIK KYMBIC

binmim Gepy cranpapTTapbiHa ColiKec KeJleTiH MaTepualaap

Kaxxerti Oactankel OuTIMIED, JaFabLIap:

Cy oxoHe oHbH (Qu3ukanslk Kacuertepi. CyIblH KUBIHTBIK >KaFIaubl:
KaTThL,CYUBIK,ra3 Topizai. Taburu cy ke3nepi. TaOurum pecypcrap KoHE OJapiIbIH
Makcatbl. TaOurm  pecypcrapiblH IIBIFY Teri OoWbIHINA  KikTenmyi.  Tipi
OpraHM3M/JIepJIeTI Cy >KOHE >kaHCh3 TaOuraT. CynblH HEri3ri TaOufu Ke3Jepi.
MyxutTap, TeHI3nep, e3eHaep, Kesaep. Ty3ibl xoHe TyIbl cy. TaOuru >kep acThl
cyJapbl. AybI3 CyAbl MyXusT naimananbiHbiz. Cynbl Tazapy xkosgapbl. CysriuiepmeH
Tazasiay. Owmip Ooitbl cyabiH KyHbL. CyablH JlacTaHy Ke3aepl (TYPMBICTBIK,
OHEPKOCINTIK, aybUNIAPYalllbUIBIK). OPTYPJl ar3ajap YIIH CYIbIH JIaCTaHy
cannapnapsl. Cynarsl opTYpAl 3aTTapIbIH €PIriIITIT.

. «Taburar TapuxbD» TaKbIPHIObI OOUMBIHIIA «CYy», «TaOUFAT pecypcrapbby
TaKbIPBIITAPBIHIAFBI KOOAIBIK TaKbIPHIITAP OOMBIHINA OUTIMIEP.

. JK-neri maiinananymsl Jarabliapbl (MPE3WHTAIUS Kacay)

. AKMmaparTelH TYpJl Ke3JepiMeH JKYMBIC IcTeid Ouly, HWHTEpHETTe

aKmaparThl 1371ey

YHpeHeTiH HOTIXKENep:

MewmiekeTTik OuUTiM Oepy cTaHIapTTapblHA COMKEC KYy3€re achlpy HOTHIKECIHIES
OUTIM anymibUIap:

biny kepexk:

. Taburn KaybIMAACTBIKTaFbl TIpl >KOHE >KAHCHI3 TaOWUFaT apachIHAFbI
OajiyIaHbIC,

. CynablH OHall aHBIKTAIATHIH KACHETTEPI,;

. Tipi ar3a yuIiH KYHJIbUIBIK;

. Cy o0bekTinepi, oJapAblH OpTYPILIIri(TeH13,03€H, TOFaH,0aTIaKThl);

. TaburarTa aJlaMHBIH OPHBI MEH POJII TYpaJIbl;

. «TOFaH» TaOWFU KAaybIMIACTBIKTHIH OKUIAEpP1

Kacait 611y Kepek:
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. KapamaiibiM 3epTTeysep Kyprizy, KapanaibiM 3KCIEPUMEHTTED;

. Kommnactei OOMBIHIAAFbI ©3€HHIH aFaThlH OaFbIThIH AHBIKTAHBI3, OH YKOHE
COJI J)KaK OaHKTEep Al OeJIiN aJbIHbI3;

. O3eHHIH XbUITAM/IBIFIH aHBIKTAY;

. I'epOapwmiinepai KacaHbI3, KYC, JKOHIIKTEP, MOJUIFOCKUIEPIIH >KaJIIbI
AHBIKTAMAChIH AHBIKTAHBI3;

. Taburu maTepuangapaad Kara3IblH KeJIeM/I OpHaIacyblH OpBIHIAY;

. AHBIKTaMaNBIK 9/Ie0ueTTep MEH HHTEPHET-pecypCcTapAbl Maiaanany;

. Kopuiaran onemHIH  OOBEKTUIEpPiH, CeOENTepiH, IIbIFAPMAIbUIBIK
npoOJieManapblH MICNIyAl Kajaranay, Taijaay, Kajlbliay, CUIarTay;

. Jln3aiiHepiK JKOHE FBUIBIMH-3€PTTEY IKYMBICTAPBIHBIH HOTIKENIEPiH
OyKJIeT,Ipe3uHTAaINsI, KaObIpFa ra3eri, MakeT TYpPiHIIe KOPCETY.

. TaOwurarTa jxoHE KOFaM[a MIBIFAPMAIIBUIBIK KBI3METKE KaTBICY.

’KobGanbl 6ackapaThlH CypakTap

Heri3ri macere
Hemikren o3eu araanl?
[IpoGnemanbix Macenenep

. Ecin1 uere omnaii atanaaer?

. bi3 60onmaraH ke3ae He 00ab1?

. Cy kaiinan xenemi?

. Kaiiblk xaiina xeremi?

. O3eHHIH KXBUIIAMILIFBIH KaJall aTaianl?

. Here ecin exi en o3¢Hi1?

. Ecinne cynbiH MesmepiH HeTe ©3repTy Kepek?

OKy cypakrapsl

. bi3ain e3eHMeH KaHaai Tapuxu OKuraigap OaillaHbICThI?
. Ecin kaiina Kysap1?

. Ecinain xaiiHap ke3i Kaiina?

. O3eHHIH TepeH/Iiria Kanai eeyre 60aaabi?

. O3eHHIH KbUIAAM/IBIFBIH Kajlall eieyre 0oJjaanl?

. O3zenzie KaHaal xaHyapiap emip cypemi?

. O3eHHIH KaHbIHIA KaHJal ecIMAIKTep eceni? O3eHieri CyJblH JacTaHy

KeJiepi KaHjan?
’KobanbiH xocnapbl

XKobara kipicrie, Tomn OolibIHIIIA OOITy.

Pennepai 6oy, npobiieMalIbIK Maceseep/al meury
OJ1e0UeTTEpICH OKbIN-YipeHyre 00JaThlH CO3/ep TI3IMIH Kacay.
FouibiMu-3epTTey JKYMBICHI (IKCIICTULINSA )

Hotwxenepai xuHakTay, YKbIMXKIBIK OHIMI1 KYPY

SNk WD =
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6. Kobanapasl Kopray
Kipicne cabak (1-amTa)

KobGa OutiMm amymbiapMeH  ko0a TaKbIpblObl OOWBIHINIA — TaJKbUIAY1aH
Oactamanbl  (Oynn  ymiiH «YJKEH FBUIBIMU-3€PTTEY OKCIECIMUIMSICHDY I1CKE KOCY
MPE3EHTAIMACH KoJAaHblIabl). OChl KYMBICTBIH OapbIChIHAA CTYACHTTEPIIH >K00a
TaKpIpbIObIHA ~ KATBICTBI  MIKIpJepl OaranaHajbl, OJapAbIH MYIJeTIepi  MeEH
apTHIKIIBUIBIKTapbl ~ aHbIKTaNanel. CTyneHTTep ©3 MyjjelepiHe  OalIaHbICThI
(Tapuxmibiiap, reorpadrap, coyneruiiep, O6uonorrap) 4 Tomnka Oesineni. Tomrapaa
TaNKpUIAy, >K0Oara apHajgFaH >KYMBIC JKOCIapblHA COMKEC op TOMKAa apHaJFaH
OKCKYPCHUSIHBIH ~MakcaTTapbl O€NTUIeHIN, 3epTTey JKYMBICTaphl KOCHapJaHFaH.
MyraiiM TakbpIpbIll OOWBIHINIA HET13T1 CYpaKTapFa apHaFaH OYKIIET YChIHAJIbI.
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B xoae npoekTa Bbl

Horon?
Kta? OTNpPaBUTECH B
Yro? nyTeLwecTeue,

nposeaeTe
nccnefoBaHue,

Yy3HaeTe MHOro

TRy, HoBoro!
Kyna?
rae?
MnauaT mManan peuoHia,
Ononen peEuoHKY CTpax.
CTana pedxa TiHOR- Kro?
TOHEDHN,
Dbmensna na rnasas, Yrod
Yro ecTe?

Flosendy Maxr cRyw-

Hoch? Yro caenare ¥

Up MBI MOMNEM NO-
ML T

[IpoekT OoWbIHIIIA XKYMBICTBIH KOCHAapbl, T'PYNIaHbIH >XYMBICTaphl Oaranay
KpUTepumiepl OOMBIHINIA TaJIKbUIAHAABL ABTOPJIBIK KYKBIKTAPJbl CAaKTay KaKETTUIIK
Moceneaepl TaaKbUIaHA b,

1 anta (9KCKypCHs XKOHE ©31HIIK JKYMBIC)

Dkckypeus Oacranmac OYphIH op TpynmaMmeH 3epTTey KYMBICTAphIH OTKIZY
KOHIHJE TaJKbUIAyJap XYpri3uienl, Kayirnci3iKk TeXHUKAJIaphl epekesiepl alThbUIabl.
bananmap e3 epikTepiMeH, e3/1epiHe KaKeT akmnaparrapasl MHTepHEeT — pecypcTap/aH,
MYFaJIIMHIH Oarapbl OOWbIHINA 137eHI1.

«[Ceorpadrapy yIIIH DKCKYPCUST aJlILIHAA KIpICHE MPE3€HTAIS.

DKCKypcusi OapbhIChIHIA

«l'eorpadtap» ©3€HHIH ary KbUIJAMJIbIFbIH aHBIKTAWIbI, CYIbIH OacTaysbl,
JacTaHy JI9pexkeci, TKIpUOEe KYMBICTaphl KYPTi3Uiedl, CyperTepre Tycell >KOHe
*)azbanap Kyprizeni.

«buonorrap» ¢duopamen xoHe Ecin dayHackiMeH TaHbIcanbl, (poTOFa Tycemdl
AKOHE CypeTTep cajajbl.

«Tapuxmbuiapy YCHIHBUFAH OJIKETaHy MYpakaillapblHa Oapajbl jKOHE 3epTTey
TaKbIPBIOBI OOMBIHIIA TAPUXU KO3ACPAl OKHIBI.

«Coyneruiiep»  Karajlayabl —3€pTTEal, oOJapAbl JKaKcapTy JI9pEexKeciH
KapacTbipajbl, GOTOCYpETKE TYCIpei.

DKCKypCUsIaH KeHiH OKyIIbUIap Oailkay MeH 3epTreyiep OapbIChIHIA abIHFAH
HOTWXKEJEeP/I1 KUHAKTAr, TONTapAbIH KYMBICHIH Oarajiay KpUTEpHIJIEpIH aHBIKTAIbI.

JKetekmii Tonka keHec Oepei.

2 amnta (TOMTA KYMBIC ICTEY)
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TonTap e3nepiHiH Oailkay >KOHE 3€pTTEyJep HOTHXKEJICPIH KOPTHIHIbUIAIM,
K0OaHbI KOpFayFa JalbIHIaIa Ibl:

«I"eorpadTap», «Tapuxubutap» MPE3EHTALHS JTAVBIHIANTBI,
«apxutektopiap», «buomorrap» wmakertap kacaiiaepl. JKerekiuiep, TONKa
TEXHUKAJIBIK KOMEK KOpCETe/Il.

Ecin e3eH1 xo0achl OoMbIHIIIA OUTIM adylibuiap TOOBIHBIH 3€PTTEY HOTHKENEpl
(Tipe3eHTanms)

Okymibutap  ©31epiHIH  KoOalapblH KOpFaraHHAH KEWiH, BUKTOPHHAIIBIK
Cypaxkrap KOWbLIabI.

KoGanblH  xKyMBIC  OapbiChIHIA  ©3IHIIK  CEHIMIUIKTI oHE  ©3apa
OpPEKETTECTIKTI ~ JAaMBITy  VIIIH, TONTa >KYMBICTTBI  JKOCHapJyiay IapakTapbl
naiilanaHbplIaibl, JKOOAJbIK TOMTapAbl UITEpUIeTYAl ©31HIIK Oaranay, K0OaJbIK
eHIMJIep/l1 ©31HAIK Oaranay.

3 anta (;k00OaHbBI KOpFay)

Okymbutap ©3 JKYMBICTapblH KOpFall, HEri3ri Ccypakka kayam Oepel.
CryneHrrep aiiplH-aja JalbIHIAIFAaH KPOCCBOPABL, KyMOaKTapabl, >KyMOaKTapbl
©3JICpIHIH 3ePTTEY TaKbIPHIObI OOMBIHIIIA BUKTOPHHA OTKI3E/Il.

Oiinay apkpUibl, >x00a OoMbIHINIA JaWbIHAAIFAH >KYMBICTBI KOPCETY, OCHI
xo00ama He ICTeNMENl JKOHE jKacauMaibl, KaHAall Maocenenep TalKbUIaHYybl KEpeK
EKEHIH HeMecCe KEJEIIEKTE OChI AKYMBICTAp bl OPBIHIAY.

Koba scymvicvina 6ananapovly Kbl3bl2YULbLIbIZbIH APMMBIPYbIH KAMMAMACHL3
emy

banaHblH KaXETTUNIKTEp1 IIapTThl, MOOWIBAl >KOHE BHUPTyalJlbl CHUIIATTa
Oomnanpl. Icke acelpy mapTTapbIHBIH, JKACHIHBIH, KOPIIaraH OPTaHbIH alyaH TypJepiHe
OalmaHBICTBl OMOJIOTHSIIBIK KAKETTUTIK MAaTepHAIIBIK, OJICYMETTIK HEMECE pPyXaHH
OoJIbITT TaOBUTANBI, SIFHU OJ1 e3repedl. MyKTaKIbIKTap/laH KbI3METKE aybICy - Oyl
CBIPTKBI OpTaJarbl KaXXETTUIIK OarbIThIH ©3repTy mporieci. Kes3-kenreH ic-opekeTTiH
HETI31HJE OKYIIbIHBl BIHTAJIAHABIPATHIH ceben Oap, Oipak OapiblK 1C-OpeKeT
cebenTep/l KaHAFaTTaHIbIPMAMIbI.

Ochl oTHeN Ke3eH MbIHAJApAbl KAMTHIBL:

-  MYKT@XJIbIK CYOBEKTICIH TaHaay >KOHE bIHTAJIAHIBIPY (MOTHUBAIMUS -
CYyOBEKTIHI KQKETTUIIKTI KaHAaFraTTaHIbIPY YIIIIH HETI3EY);

- KOXETTUIKKE aybICKaH Ke3/e, KAKETTUIK MaKcaTKa oHe Myjjere (caHaibl
MYKTaK]IBIKKA) aiiHaIa bl

Ocburaiiilia, KaXETTUNIK IEeH MOTUBaIMs Oip-OipiMEeH ThIFbI3 OalIaHBICTHI:
KOKETTUIIK aJaMFa KbI3MET €Tyl BbIHTaJIaHABIPAIbl dKOHE KO3FayIllbl KYII OpaailbiM
KBI3METTIH Kypamjac 0eJiiri 60Jibin TabbuTa bl

Kosraymibl Kyl - HaKThl KaKETTUNKTEPIH KaHAFaTTAHABIPY VIIIH OHBI
OarpITTall, alaMaap bl KYMBICKA TalMbIHABIPaAbl. Ko3raymibl Kyll - OOBEKTHUBTI 3aH,
00BEKTUBTI KAKETTUIIK PETIHIE OPEKET €TETIH KAKETTUNIKTIH KepiHici [41]. by yuiiH
x00a OacTayra, MEeIaroTUKAJbIK CayaTTHUIBIKKA, MOCENere KbhI3BIFYIIBUIBIK TaHBITYFA,
MPAKTUKAJIBIK KOHE SJICYMETTIK Maiijia alyablH MEepCleKTHBAChIH kacay kepek. Erep
KOOAHBIH HETI3r1 MAcesieCl OKYIIbUIapFa KbI3bIFYIIBUIBIK TYIbIpCa, OHMA kK00a COTTI
0oJasbl.
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MeicanFa, 4-ChIHBINTa OpbIC TUTIHIH cabarbiHma «TekceplIMenTiH emieci 6ap
Co3/lep/li  pacTayra  apHaJFaH  HYCKayJbIK»  KoOachlHIa  OaThlpy  JKOHE
TarcelpMalapabl KOO Kelleciiel YibIMIaCThIPbUTYbl MYMKIH.

CabakThiH OachlHJa JIGKCMKAa CO31 TambIpja TypaKTaHJbIpblIMaraH YHI Oap
JAybICTBl TBIOBICTAPMEH OPBIHAATIAIBL.

- YHCI3 JaybICTBl JBIOBICTApJbI KaHAall ekl Tomka Oemyre ©OoJiaab?
(TexcepuireH xoHE TEKCEPUIMETeH).

- Ce3ne ka3pUlFaH TEKCEPUIMETeH YHCI3 JaybICThl  JbIOBICTHI  KaJslai
tekcepemiz? (bi3 Oip TyOlp ce3al Hemece Co3/1H MIlIHIH JaybICTHIK aybICTICH
TaHJIalMBbI3. )

- HerypnbpiM skofapbl JeHreiWre me eMec JaybiCTam IIBIKKaH JdaybICTap.Ibl
TeKcepe anambi3 6a?

- OpbIC TUTIHIH ATUMOJOTHSIBIK CO3MIKTEPIMEH TAHBICY CI3T€ OpBICIIA YKOHE
KipMe Ce3JepliH TapuXblH OUTyre, TYCIHIKCI3 emJiiecl 0ap ce3nep/il TeKcepy OiCiH
Tabyra MYMKIHAIK OepeAl JKOHE KYpacThIpbUIFaH CO3MIKTEp  KarajorTapbl
JOCTapbIHbI3Fa KOMeKTece1[42].

Onan Geek, ci3 yipeHecis:

1) FBUTBIMU 9/1IEOUETTEPMEH KYMBIC ICTEY,

2) 3epTTey XKYprizen,

3) oapbIHBI3ABI aybI3Ia XKoHE Kaz0ala TypJe KEeTKIZY/Il;

4) ce3IKTEp aHBIKTaMAJIBIKTAPbIH KYPAaCTHIPY/IbI.

Ci3aiH  3epTTeYyJepiHI3MIH  HOTHXKENIepi, COHAaW-ak  ci3  KacaraH
AHBIKTAMAJILIKTAPMEH KITANTap MEKTEI KiTalmxaHachlHAa E€HT13UIE/I.

Myeanimoepee apnanzan xaanvl epexceinep - #o0a sHcemeKuiinepi

* BapJiblk Hopcere MIbIFApMAIIBUIBIK KOJIMEH KapayFa ThIPBICHIHBI3.

 Tex HoTHKETE FaHa emec, 3epTTEYAIH 13/Iey YPIICIHEe Ha3ap ayaapbIHbI3.

 OpOip OamaHblH >KeKe OEHIMAUINH >XKoHE KaOuleTTepiH Tabyra KoHE
TAMBITYFa THIPBICHIHBI3.

* )KymbIc GapbIChiHIAa OKYIIBLIAPABIH TOPOUECIH YMBITIAHBI3.

* bamamapael a3 kymcam KepiHI3, OanajapiblH ©3 OETIHIIE OpPEKET €Tyre
THIPBICBIHBI3, HE ICTEY KEPEK Typasbl TIKEJIeH HycKayjapaaH ayyak OOJIbIHBI3.

o [lammay OoypKaMIap >KacaMaHbI3, KYHABUIBIKTHI OaranayfFa ThIPBICY]IbI
ylipeHOeHI3 jkoHe Oananapra cojail icTeyal YHUpeTiHi3.

 baranamac OypbIH, e€CiHi3Zle OOJICBIH — EIIHOpPCEe KacamMaraHbl YIIiH Oip per
€CKepTy KacaraHaH Kepi, Oip JkacaraH K00aChlH OH PET MaKTaraH AYPBIC.

* bamamap Kaxerti OUTIM MeH JaF[bUlapAbl UTEPreH JIeN OMIaMaHbI3, KaHa
HOopcelepAl YUpeHyre KoOMeKTEeCIHI3.

* Heri3ri nenarorukajiblK HOTHXKEHI €CT€ CaKTaHbI3 — OKYIIBI ©31 ICTEH ajlaThIH
HOPCEHE >KacaMaHBbI3.

* banamapnpiH OactaMaliapblH IIEKTEMEHI3 OHE OJap VIIIH HE iCTeH
NaTHIHJBIFBIH  HEMece ©37epl YHUpEeHeTIH HopcenepiH kacamaHbi3. Tikenei
HYCKayJlap/JaH aylak OOJIBIHBI3.

» banmamapnbl anpic KamIBIKTHIK OaiijlaHBICTApBIH KaJarajayFa >KOHE Y3bIH
aCCOIMATUBTI TI30€KTepl KypyFa YHpeTiHi3.

o [Ilongep, okwramap MeH KyObUIBICTApD apachlHAArbl OalmaHbICTapIbI
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AHBIKTAYIBl YUPETIHI3.

 bamanapasl gepOec opeKeT eTyre yHpery, oJapIsl TYIMHYCKAIBIK MIceNlenepii
HIeNly JaFabUIapblHa YHPETY, KaraaiaapIibl TOyenci3 13/1ey JKoHe TaljiayFa Yipery.

* 3epTTey Macenenepiy Menry AarAbUIapbiH JaMbITYFa THIPBICHIHBI3.

» 3epTTey KYprizy OapachlHIa MEKTEeNTe J>KOHE Yyijae OoiFaH Kypaenl
XKarnanapael (mpoosemanap/bl), JaFabuiap KAJIbIITACTRIPY YIIIH MakagaHbIHbI3.

* bamamapael eH anabIMEH OMIapra emec, oilayra YHpeTiHi3. AKnapaTThl
TalbIH KYHe aldybl eMec OHbBI JKHHAY KaOlIeTiHe YHpEeTiHi3.

* Okymbulapra aublHFaH aKmaparTapibsl Taufay, CHHTE3NEY, JKIKTEY
JaFbUIapbiH YHPETY.

 bananapra o3 3epTTeysiepiH Kajail 6ackapyra 0oJjaThIHBIH yipety [43].

’Kobama »xkyMbICc iCTey YIIIH, ocipece Killlli MEKTEN >achlHaa KaXeT 00JaThIH
Tafrpl Oip MIAPT aTa-aHaJapablH KOMETI, aTa-aHATaAp IbIH KYMBICKA TapTHUIYHIL.

Erep xo0aHbl OopbiHAAy cabakTa, cabaKTaH ThIC OHE MEKTENTEH ThIC YaKbITTa
KYy3€ere achIpblica, OHJIa aTa-aHalap]bl xKobajlay MpOoIeCciHE TapTy aKbUFa KOHBIMJIbI
Hopce. JlereHmeH, ara-aHalaplblH KoOara JKYMBICHIHBIH Kom OeJiriH ajMayblH
KaMTaMachl3 €Ty MaHbBI3JIBI, OWTIIece »00a OMICIHIH HIeschlH Oy3anbl.bipak akpil
aiTy, akmapaT Oepy, ara-aHajap TapanblHaH KbI3BIFYIIBUIBIK OUIAIPYy - KOOaHBI
’KY3ere acelpFaH Ke3le OKYIIbUIAPJbl MOTHBALMATAYABI KOHE ©3 OETIHIIEe >KYMBIC
’Kacay YIIIH MaHbBAbl (aktop. bamamap xobama KYMBIC ICTEy/AE aJIFaIlKbl
KaJaMJapblH jKacaraH Ke3[e aTa-aHalap/blH KeMeri epekie KyHAbl. by kesenme
aTa-aHajap >k00a OICIHIH MOHIH YXOHE OHBIH JKEKE TYJIFaHbI JIaMBITY/1aFbl MaHbI3bIH
TYCIHIIpIN, >KOOaHBIH HETI3T KEe3€HJAEepl MEH OFaH KATbICyJbIH (QopMalapbiH
alikpIHJIay YIIIH aTa-aHajlap >KUHAJBICBIH OTKI3y MaHb3Ibl. Kesgecyne arta-anamapra
YCBIHBIC-MEMOPAHAYM YCHIHBUTYbl MYMKIH.

ATA-AHAJIAPFA APHAJIFAH ECKEPTIIEJIEP

«Erep ci3gig OamaHp3 »koOara KaThiCaThiH OoJica, OHAA CI3IH POJIHI3
KaHJan?»

HA3AP AYJIAPBIHbBI3: ci3 kitan, ¢uiapmaep, HHTEpHET, T.0. CHAKTHI aKmapar
KO31HIH peJIiH oiHalchi3. banara akmapar Ke3iH €pKiH TaHaay KYKbIFbI Oepinei!

byn meMopannyMm Oananapibl MEKTENTEr1 koOallapFa KaThICaThlH aTa-aHajapra
KOMEKTeCy YIIiH apHaiibl o3ipiieHreH. OHma ci3 Kejecl cypakrapra skayan Tada
aJIachI3:

» XKobanpIk ofic nereHiMi3 He? (a3 Teopws)

« )KoOGaHbIH Ke3eHaepl KaHaaii?

» )KoOGaHbIH op Ke3eHIH/e aTa-aHaJIapbIH PeJIl KaHaan?

’Kobansl icke acelpy OipKaTap JoHeKTl Ke3eHaepal KaMTHIbL:

* ’k00OaHBIH TaKBIPBHIOBIH TaHIAY;

* OacTamnkbl Uaesuiapsl Urepuiery;

* Y3/IK HJICSTHBI TaHaay;

* )K00aJBIK KbI3METTI kKOCHapJay;

* )k00aHbI Oaranay >koHE ©31H-031 Oarasay.

* )k00aHBIH TycayKecepi.

’KobanbIH op Ke3eHIH/AE aTa-aHajJapabIH PeJIl KaHmaai?

AJFammKpl uaesiapabl YChIHBII, OJapAblH €H YKAKCHICHIH TaHJay Ke3eHIHJe ara-
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aHalapJbIH MbIHAJal opekerTep: Oanara MYMKIHIITIHIIE KON HJIesJapAbl YChIHYFa
KOMEKTECY; WIACsIapAblH OpbIHAAY TOPTIOIH Kacklpy VIIiH, OJapAbl Karasra
LIAIIBUFAH KYHZE kKasy.

byn wupesnmap opTypm koHe Oarbul OoJickiH. HerypibiM kem wujesiap,
HEFYPJIbIM KOl TaHJay.

Keneci ke3eH: k00a )KYMBICBIHBIH TaKbIPHIOBIH TaHAy >KOHE TYKBIPbIM/IAY.

ATa-aHamapAblH BIKTUMAJl OPEKEeTTepl: IKAKChl WACSHBI TaHAayFa KOHE
TaHJay/Jbl aKTayFa KOMEKTECY.

Coman Ke#iH >k00aHBIH MIHACTIH TYXKBIPBIMIAY Kenell. ATa-aHauapbiH
BIKTUMAaJI dpEKeTTepl: K00AHBIH MAaKCaThlH JYPBIC TYKBIPbIMJIayFa KOMEKTECY KaKeT
00JTybl MYMKIH.

’KoOaHbIH KOocCHapblH >KOHE KYPBUIBIMBIH 93ipJiey Ke3iHJe ara-aHaJlapIblH
BIKTUMAJ opeKeTTepl Oanmamapibl JKYMBICTIEH KaMTyJbl €CElKe aja OTBIPHII,
AKYMBICTBI Kocmapiayra keMekrtecenl. Conpail-ak, OanamapiblH >KEKe KECTECIHIH
cUMaTTaMallapblH €CKEpE OTBIPHIN, >KOOAHBIH >KYMBIC >KOCHApPBIH TY3€Tyre, OHbI
Ky3ere acelpy Mep3iMiH Oenruieyre KOMEKTeCy KepeK. ATa-aHajap TaparblHaH
EpeKIIe Hazap ayJapy apajblK >KYMbBIC YaKbITBIH aHBIKTAYAbl TaJlall €TeIl.

Kenmeci ke3eH - Oenruni OIp HaKThl TamncklpMmaiapra coiikec K00aHBIH
TaKbIpbIObl OOMBIHIIIA KYMBIC HOTHXKEJICPIH TalKbUlay. MyHIa ara-aHajapiblH
BIKTUMAaJI dpEKeTTepl TOMEH Ieriie: opOip Tarnceipma OolibIHINIA Oananapra apHaJFaH
BIKTUMAJI HOTWIKEJIEP/l aHbIKTay, >KYMBIC XKYKTEMECIH KilllKkeHe OeJikrepre Oedim,
OpKaMCBICHI YIIIIH YaKbITThl aHBIKTAY.

Coman  keiin  JKoOaHbl ~ KYHTI30€NMK  JKOCHApPbIH  OPBIHIAYIIBLUIAP
OarnapiiaMachlH JKacaljbl JKOHE >KYMBICTApAbl OopbiHAay. MyHna Oanamnap MeH aTa-
aHayap >KOCMAapbIH OPBbIHJAY VIIIH KaFaail »acayra KOMEKTECY €CKepe OTBIPBIN OChI
YKOCTIAPIbIH KEKE KYMBICTIEH KaMTy TY3€TYre KOMEKTeCyl MYMKIH.

Keneci kamamga KaXeTTi MaTepUAIIbIH ©TE€ MaHBI3Abl TAKBIPHIT OOMWBIHIIA
3epTTEY KYMBICTAPHI - aTa-aHa KOMETIH KepceTel. Oae0uerTep Ti3iM1 HEMece KO0
MYMKIH, oJlap oebip Oaicanabl TypJe KaparaH Ke3JAepl OHINA TaHJaJiFaH HAKBIIIbI
KAKBIHIAMIBI, aTa-aHalaphl Tepill allbIHFaH TOJBIKTHIPHUICHH. KochMIa akmapar
KO3JepiH 137Iey KOMEKTeceli, KiTamxaHa, Mypaxad, KepMelep, >KaHa Kitam
TyKeHaepiHae Oanara JaeiiH epecek kemekTeceml KoszralyFa KUBIHIBIFBI JKYpepMi3
TaKbIpbIOBbI OOMBIHINIA OTKI3UIEAl. AKHapaT Ke3l, Oailkayabl, SKCIEpUMEHT, KiTamTap,
Mep3iMIi 6ackUIbIMIAp, cyX0aT, colyiecy cayall MYMKIH, COHbIMEH Katap MHTepHer.

Karbicymibiiap apackiHna 0eiy Ke3iHAe Je apajacybl KaXeT O00Jybl MYMKIH
HAKThl TalChlpMallap MEH TarcChlpMalapJblH JKOOAIbIK TONTHIH EpeceKTepre
(onineTci3 MiHAETTEpIH 0oy JKaFmail TyCIHAIpMecl MIHIETTEPIH).

JalbIHABIK ~ Ke3€HIHAE  JK00achIMEH  JKYMBIC  HOTHXKelepl  OoifbIHIIA
KOPBITBIHABLUIAPIbIH Oanaapra KOMEK KaKeT OO0Jybl MYMKIH, TPaMMAaTHKAIBIK >KOHE
PEAAKIMSIIBIK TY3€yTe CTHIIMCTHKAIBIK OaKbLIay.

’KobGanbl opbiHAAy HOTWXKENepl OOWBIHINIA €cel MalbIHAAMIbI KOHE Kapus
npe3eHTanus KykaTbl. OcCbl Ke3eHAe aTa-aHayiap OajajapblH ajibIll GBI, COHFBI
TEKCEpYl XKYPri3y alJblHAa CeiliereH €e31, perneTUulds >acay TOJKY TaHBICTBIPY
KOMEKTECYl MYMKIH.

’Koba OolibIHIIA XKYMBIC asKTaJlaJbl >KOHE, aKbIPbIHIA, OHBIH HOTIXKEJIEPIH
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Oaranmayra e31H Je¢ OenruieHeni. ATa-aHanmap OananapAblH KbI3METIH TY3€Tyre
KOMEKTECETIH KeHecTep Oepel Kenecl Kykarrap. bamamapMeH TaikpUiamn, eHIl
©31MEH aTa-aHAaCBhIHBIH KOMETIHCI3 Kacayra OOJaThIH €Il

Ocbunaifiiia, arta-aHacekl Olp yakpITTa OipHemie K00achbIMEH KYMBICHI
OapwiceiHAa Oona Oepmeiiai. Omap: KOHCymbTamms Oepeni; Ke3lepl KocCHapIblH
OpBIHIANYBI; keden Mocenenepi memeni; JKoOaHblH  anApiH  ana  Oaranay
KOMEKTECe/ll; KOpPCEeTUIIM NalblHIayFa KaTbICaJbl, €H KOJAHIbl KYMBIC PEKUMIH
KaMTaMachl3 €Te[ll, IeMally >KOHE TaMaKTaHy.

Tarpl Oip ©Te MaHBI3ALI TOKTayFa OoJMailabl, OI13/11H OWBIMBI3IIA, AaTa-
aHalapAbIH OapJIbIFBl KYMBICKA TapTy OH ko0achiIMeH. bBipieckeH >KyMbIC kacayra
MYMKIHIIK OepeTiH alKblH OoJifbl, Oyi OarbIT, opOip OKYIIBIHBIH >KEKE TopOue
KypaJibl 00JbIN TaObLIaAbI, Oaagap MEH aTa-aHAChIHBIH Meaaror O0arajibl 63 OHTAMIIbI
HYCKaHbI TaHJayFa *KYMBICTap.

bynan Oacka, OUTiIMi OFaH KATBICYIIbLIAPIBbIH OPKANUCHICHIHBIH ©3apa OIpJecKeH
AKYMBICHI TYCeJl.

v bananapmen Oipre x00acbIMEH KYMBIC ICTEM KYpil, aTa-aHaJapbl Kerl
yakpIT Oanmamapmen xyprizeai. Omapra jkakblH 00jaapl, ojlap mpobiieManap KakChl
TYCIHE/I.

v Bananapnasl (o00ackIMEH XYMBIC YaKbITBIHIA) JAepOec OH apajiacy 30p
MOHI€ M€ TOJBIK €MeC MXoHe MNpoOJeMalblK KepceTedl. bamaHblH ara-aHachIMEH
KJIacTacTapbl Ke3/ecy, KapbIM-KaTblHAC »acay YVIIiH oJeKaija Kell ceiecynep
OHE MiHE3 KYJIBIK KaruJalaHbl jkacail anajbl.

bipneckeHn x00aHbIH HOTHXECIHIE Oananap Oip-OipiHe Kem HOpCEHi yHpeHel,
€peceKTepMeH  KoHE  aTa-aHaJapMeH  KapbIM-KaTBIHACTBIH  KETICIICYIIUIITIH
TOJITBIPAJIBI, OJIap «OTOACHD) YFBIMBIMEH MaHBI3bl KAPbIM-KAThIHAC KacauIbl.

bacmayviuu mexkmenme STEM 6inimin yuibimoacmuipyoa myzanimze KomMeKmecy
Bbacmayviu coinvin okywwLiapol yuwin cabaxmuly Oipiikme dcoHe Kellinel
Kbl3MemiHoe iCKe aCblpblIamblH H#coOANApOblH munmepi MeH mypJepiniy wamamen

mizimi (1-xkecrte):

I-kecte. JKoOamapIblH TakbpIpbIITAphl MEH TYpJepiH OacTaybllll MEKTEN
OKYIIBUIAPHI YIIIH YT Ti30€eci.

TakbIpbinTap 7Koba TypJepi

AybI3Ia XabIK YreiMaap,  KYMOakTapIblH  MaKajl-MoTelepiH

HIbFapMallbUIbIFbIHbIH xKacay; BUKTOPHHA; aybI3lia XaJIBIK

IIaFbIH JKaHpJaphl (Makail-  |[IIbFapMallbUIbIFbIHBIH KIIIITIpiM KaHpJIapbl

MOTEIEP, SQHTIMENED, TypaJibl ©3 )KYMBICTAPBIH a3y KOHE T.0.

OHriMelNep, MUTOMHUKTED,

epTeruiep).

Eprerinep Kanyapnapasiy Oipeyi (KOSIH, TYJIKi, alObl, KaCKbIP)
TypaJibl epTeruiep JKUHAFBIH Kacay; epTeruiep
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KeHinkepaepi  MoOJENbIACYIE, o3

epTeruiepiH Kypy KoHe T.0.

CypeTTepe;

Anam MeH taburar

MeHiH OCBhl ©JKEeMHIH XaJIbIKTapIbIH JI9CTYpJepi
MEH Mepekenep Ky3ri xkyMmbic; Kuekrep koHe T.0.
MEHIH OJIKEMJIET1 XaJIbIKTapAblH OCiHeNnepl aybpI3Iia
IIBIFAPMAIIBUIBIFBl - TAOUFATHI

Anam MeH 0TOachl

KaTpiHaCTBIK ~ TEpMHUHOJIOTHSACKHI;, Iedepiaep MeEH

MEIICHATTApIBIH PO, OTOAChl JOCTYpJiepl >KOHE
T.0.

AJlaM XoHe TapuX KOoHE T.0.

KazakcTan TapuXbIHIAaFbl OTaHAACTaphIM; EITIMI3JIH
MOJICHUETIH/IETI OTaHAACTapbIM; MEHIH JKEpPIMHIH
SKOHOMUKAJIBIK KOJIOHEP1 KoHE T.0.

MaTremaTuKaIbIK OWbIH-
cayblK: OWBIHIAp CaHIApbI
Oap; JTOTUKAJIBIK, KOHE
MiHZETTEp1; PoKycTap
caHaapsl 0ap >koHE T.0.

2’Knhasoen,
(ymrakrap,
MaTeMaTUKAJIBIK
MaTEeMaTHKAJIBIK
JKoHE T.0.

Kara3 TachIMaliiay KeJiriMeH YyHhMme
Kemerep, aBTOMOOMIIBJIED );
OMBIHAAP IBIH KOHKYPCBI,
OWBIHIAPABIH  SHIIUKIONEAUICHI

JlorukansIk oubiHaap: Hykre
xkoHe TanOa, TeHI3IeTr1 YphIC,
JIOTUKAJIBIK OWBIHIAP
kitanrapaa, ¢puibsM; OibiH
YMBITBUIBII KaJIFaH OHE T.0.

JlorukanblK OWBIHIAPBI, OWBIH JKUBIHTBIFBI JKOHE
T.0. Typajibl KiTal.

AWHanaMbI31arbl
MaTeMaTHKa: MaKaj-
MOTeNAepAeri canaap;
MareMaruKa, cayjaa, TaMak

JafbIHIAy, KYPBUIBIC JKOHE
T.0.

I'eomeTrpusibIK dburypanapaan KacaiaraH
FuMapatrTapabiH  mojeni; «Recomputed recipes»
acma3iblK MEpPEeKeci; caHaap Typalibl KITal 3>KOHE
T.0.

TexHrka MEH TEXHOJIOTHS
leMi

Ka3zakcranusin FapBIIIKEPJIEPI; ailiHaJa1aFbl
KOMIIbIOTEpJiep (AyKeHIe, opixaHaga >KoHE T.0.);
KOKBICIIEH HE icTeyre OoJabl; Yilre cy Kajail Kipeni
JKOHE T.0.

Koacin anemi

MeHniH oT0achkiM KIMMEH JKYMBIC icTeini; MeH He
OOJIFBIM KeJIe/1; TOTTI KOCIM; YWre HaH Kajail Keyi
’KoHe T.0.

MEKTEINTET]
JOCTYpJIep

bacraysim
MH(OJIOTHUSHBI,

Kenecl
KYBIPIIAKTaAPAbI

3epTTey  JKOOalapbIHBIH
MEH  MepeKeiep/i,

TaKbIPBINTAPbI
KOHE

OMBIHIIBIKTAP/IbI, COHMAAM-aKk Oamamap X000WIH Koca aiFaHia, TYpJl caiaiapbl

KaMTHIBI.

Bbacmayviw mexmenmezi scobanapoviy Mvlcanr maxKblpblnmapbl:
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1) Kebenek - ci3iH KOJBIHBI3AAFBl KEPEMET.

2) O3 mraneradapl cakra!l

3) OMBIHIIBIKTAP SJIEMIHJE.

4) CybIK OyHIITHIH Naigacel Hene?

5) Henbuuaep TaOUFaTThIH €H KbI3BIKTHI KYMOAFbI.

6) KapanaiibM KapbIHIAIITBIH ©MIp TapUXBI.

7) KanaMHBIH eMip TapuXbl.

8) XanbIK KybIPIIAKTAPBIHBIH TaPUXBI.

9) llaiinpl Kamait Aypeic 1eMAey Kepek?

10) Kiranrap: kemie, OyTiH, epTeH.

11) Ara-anam Oana OoJFaH Ke3Je.

12) Disney kopriopaiuscel.

13) KazakcTaHHBIH aHbBI3AAPHI MEH OMIIEPI.

14) Menig kimkeHraii OTaHBIM.

15) Kayinri xoHe Kayirnci3 VHTepHerT.

16) Op Typai enneperi MeKkTenTepaeri Oaranap.

17)  Orrerire casxat xacay.

18) IImaneramarbl €H CHpPEK K€3/IECETHH OecC KYC.

19) CkoTu neHTachl - ©MIpJeri OapJIbIK >KaFaaiFa KaXeT MaTepuall.
20) Kimkenraii 0atapessHbIH KYITHUSICHL

21) Kazak XaJnKpIHBIH VJITTBIK epTeriiepi OOMBIHIIA JOCTYpJIE.
22)  OTtbacel aTbOOMBIHAH CYpET.

23)  MeHiH KajlaM HECIMEH KbI3BIKTHI?

24)  MyramimMaep KajiaFaH Mapakiia Typaibl He oWmaiabl?
25) Kant kepemeri.

26) Ysumcreri Mekten 3THKeETI [39].

bacmayviu mexmenme STEM okbimyowsl yiibimoacmulpy OOUbIHUA Y CbIHBLIEAH
a0ebuemmep mizimi:

1) IlpoexTHass  JeATENBHOCT B  Ha4YalbHOM  mIKoje/aBT.-cocT. MK
I'ocnogaukoBa u ap. — Bosrorpan: Yuurens, 2009.

2) 3emmsauckas E.H. YdeOHble mpoeKkThl MIAAMIMX IIKOJLHUKOB. //KypHal
“HauansHas mikosa”, Ne 9, 2005.

3) bopnosckas 3.B. Opranuzanusi NpPOEKTHOM JEATEIBHOCTH B CHCTEME
paboThl yuuTessl HadalbHBIX KiaccoB. // COopHuk. Kak opranuzoBath NpOEKTHYIO
NeATEeIbHOCTh MiaAmuXx mKkoIsHUKOB.// HoBocubupck, HUAIIK u ITPO, 2006.

4) becenpl ¢ yuurenemM. Meroauka oOydeHHMs. lkiacc, TOA pemakiyen
JI.LE. Xyposgoii // “Benrana-I'pad”, 2004.

5) Hupymuxk H.A. PaGotaem mo merony npoektoB // Ilpaktuka oOpa3oBanus.
2006. Ne 4.

6) benobopono H.B. ConumanbHble TBOpPYECKHE MPOEKTHl B MIKOJE. M.:
Apxkru, 2006.

7) bputBuna JI.LKO. Metoa TBOpYECKHX MPOEKTOB HA ypOKax TEXHOJOTUU. //
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Hau. mkomna. — 2005. - Ne6.

8) brrakoB A.B. Metoa npoekToB B coBpeMeHHOH 1mikoJie. — M., 2000.

9) BacuibeB B. IIpoekTHO-HccieqoBarenbCkass TEXHOJOTHSA:  Pa3BUTHE
motuBanuu // Hapoanoe obpazosanue 2000. - Ne9. - ¢. 177-180.

10) 3emnsinckas E.H. YyeOHble mnpoekThl MIAAMIMX IIKOJBHUKOB. // Hau.
mkoia. — 2005. - Ne9.

11) Ceprees N.C. Kak opraHun3oBarh NPOEKTHYIO IESITEILHOCTh y4YallUXCS. —
M., 2005.

12) Yeuens W. [[. MeToa NMpOEKTOB WM MOTBITKA N30aBUTh YUUTEIS

13) ot 0o0sa3aHHOCTEM BCe3Harolero opakyna.//Jlupexkrop mkossl, Ne 3, 1998

bacmayvru mexkmenme STEM / STEAM oxvimy yulin YColHblIamblH YUDPIIbIK
pecypcmap:

1) ViHart, maremarukanarel cnupanbaan [lu sxone Anrtu-Ilu-re geitin op Typii
TakpIpbIITaFbl ~ OeliHenep  KUBIHTBIFBL. ~ STEAMOiniM  Oepyaeri  FbUIBIMJBIL,
MaTeMaTHKaHbl KOHE OHEPl apalacThIpy;

2) Make:Workshop, apTypii MyJJeiaep MEH »KacTap YIIIH ©3 KOJIapbIHbI30eH
Kacail allaThIH OapJIbIK xKoOanap;

3) Tinker Lab, KypacTblp, jkaca, Ty3eT — OacTaybllll MEKTEN >KaChIHIAFbl
Oayanapra apHaJIFaH KbICKA JKOHE KapamaibiM >xo0anap;

4) Crash Course Kids, 6apnblk xepaeri gradeschool ¥bulblM — anTachiHa €Ki
PET IIBIFaThIH KOPCETLIIM;

5)- Kids Animal Channel, G6ananap Youtube apHacblHa KOWI KeJiHI3aep!
bi3aig apHaMBI3[bI Ci3fiepre skaHyapJap Typalibl OapJIbIFbIH aAUTHIN OEPETiH KOCIMTKOU
MamaHjap Oackapajbl;

6) -1t’sOkaytoBeSmart, ciznep O1311H «KbIC» TEH <CKa3JbI»KYHIe HEMece KYH
IIBIKKaHFAa Kapal aXbIpaTaThIHBIMBI3ABI OUIETIH IIbIFapchi3aap. bipak, Kemmrimik
yiIiH OyJ1 OUTIM CEHIMCI3, aKbUIFa YOHBIMCBHI3 JKOHE i€ 9p Ke€3 HaKThl aya-pailbiMeH
coiikec kenMelal. OKIHIIIKe opaid, OYJI — ci3 KYHTI30€H1 OYKLI IJ1aHeTara KOJJlaHyFa
THIpBICKaHAa maiiga O0osiatbiH okufa. Ci3AiH OMBIHBI3IIA OYJI JKaJIFbI3 K0JI Ma? Oje
KakchIpak Jkonmap Oap Ma? byn cypakrapra kayantel Its Okay to Be Smart
apHacbiHaH Taba anachkIs;

7) Smarter Every Day, HenmikTeH O13[1H IUIaHETaMbI3/la TIPHIUIK Ke31 Oap?
OHBIH TyyblHa KaHAall mpollecTep YJECIH KOCThI XKoHE JamyblHa He ceben 0obl?
Ochl xoHE Ae 0acka J1a yKcac KOITereH CypaKTap/blH >kayaObIH OChl CallTTaH Taba
anaceiz. On nped(UHITENTIH KOHTUHEHTTEP, TUHO3aBpJap, €XKENrl MYXUTTaop MeEH
aKbUIABI ajjaM ata-6abanapsl Typansl aiTansl. Ci3, Mmy3 n9yipi ke3inae XKep mapeiven
HE OOJBIN XAaTKaHBIH KOPECI3 KOHE IUIaHETaHBbIH HEIIKTeH 013 OuleTiHAaeW Typae
€KEHIH TYCIHECI3;

8) National Geographic, I'eorpadus, OMOIOTHS KIHE 300JI0THUS caOaKTapbIHBIH
opHbIHA Tipi Taburar Typansl 16 ¢uinbM. Cizgepre Kailchbichl KoOIpeK YHaWIbL: TEHI3
TEepeHJIIriHe CYHrin, ¢uiopa MeH ¢ayHaHBIH IpTYpil hopMaapbiH 3epTTEy Me, dJje
IUIAHETaMBI3JbIH €H MIeTKI OyphiuTapbiH 3eptrey? byHblH OapibirbiH  National
Geographic Tycipy KoMaHAachIMEH >Ky3ere achlpy MYMKiH. Bi3fiH TaHgaybIMbI3a -
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reorpadusi, OMOJOTHS KOHE 300J10TUsI OOMBIHINIA KBI3BIKTHI OeiiHeMaTepuaniap;

9) BrainCraft, TICUXOJIOTHsI, HEBPOJIOTHS JKOHE a/laM IC-OpEKETIH 3epTTEUTIH
PBS cepuscel. byn YouTube-tig 400 000-Han actam kepepmeHi koHe 20 MWUIMOH
KepceTutiMi 0ap JKETEKI1 FhUIBIMU CEPUSICHI,

10) SciShow Kids, Ci3 06ip corke OOJChIH OMIAHABIHBI3 0a, HETIKTEH
Tyrannosaurus >KOFajiblll KETTi, all VJbl aK akyina Xkok? Ajn He ceOenti O13111H
KO3JepIMI3IIH TYCl KbI3bUI, KBI3FBUIT HEMECe capbl €MecC, KOIIUIAIp, *KacbUl HE
KoHBIp? bi3 Oyman ga Gacka KemTereH CKpakTapiblH kayaObiH SciShow Kids-tan
Tabamb3. bipre 013 3KCIEPUMEHT KacaiiMbI3; O13/11H 9JIEM MEH OHBIH CBHIPTHI TypaJibl
KAHAIBIKTAp ally YIIiH )OHE capamllibUIapMeH COilsiecy VIIiH epicke 6apaMbi3!

11)  Smithsonian Science Education Center , «KpicKala KeHeCTep:
ycTazgapra apHajFaH pecypcTap»- Oya 0i3aiH oky >xocmapel, STC ™ 6i3xaig
MyFaiiMJiepre OepuleTiH KEHecTep MEH OKY Kypaiaap, KbICKalla BHUACOPOIUKTED
cepusicel. OpOip «Quick Tip» Marepuangapasl eHALY Typalbl ToxKIpuOEN
MYFaTIMIEPIH TMPaKTHKAIBIK KEHeCl HeMece FhUIBIMU 3epTTeyJiepJeri KiaccTapibl
0ackapy Typayibl KEHECTEPIH YCHIHA/IBL.

2.2 HerBri :xoHe KOFapbl CbIHBINI OKYHIBLUIAPBIHBIH KapPaTbLILICTAHY,
MAaTEeMATUKAJIBIK KIHE TEXHOJOTUSJIBIK CayaTThUIBIFBIH JAaMbITY OOMBbIHIIA
daicTeMeJIiK YCBIHBIMIAPD

biznin nyHuemMi3 Kypaem OOJbI Keaeai, Coa Kypaem AyHueae 013 TaObIiCKa TeK
©31M13 OUIETIH HOpCE apKbUIbI €MeC, COHBIMEH KaTrap coJl OUTMIMI3AL, OUIreHIMI3l
MpaKTUKa >KY3iHAE KOJJIAHBIN, capajiay apKbpUibl xkeTemis. Kaszipri ke3ge mpakTuka
OopiHeHAe MaHBI3IbI 00JIbI, ceOedl OYPBHIH-COHJIBI OOJIMaraH MEKTENTETl >KacTap
KYpJeal Macenenep/l IIemly YUIiH KaXeTTl TYpil Kypaigapra ue OOJIabl, SpTypii
KO3JIepJICH AaJIbIHFAH YJKEH KOJIEMJIETl aKMapaTneH >XYMBIC icTeyie, MpoOIeMaHbI
menry OapbIChlHIA albIHFAH MOJIIMETTEpl Kajdakl TyciHyre »koHe Oaranayra
OO0MaTBIHBIH O11€/I1 ’KOHE OHBI MPAKTHKA JKY3IHIE JKacam Kepe ajaajbl.

OKyuibiapibl JKapaTbUIbICTaHy FhUIBIMIAPHI, aKMAPATTHIK >KOHE WH)KEHEPIIK
TEXHOJIOTHSJApD MEH MaTeMaThKa TOHACEPIH OKBITHIT YHPEHTYAIH >kKaHa >Kyiecl
OoiipiHIIA, arbUTIIBIH TUTIHAE «STEM) men atamaThlH MOHAEP CHII3UIIL.

STEM OGarmapinamanapblHbIH  TYKbIpbIMJIAMachl  OKYIIbUIApFa  ©37EPiHIH
XKoOaJlapblH - OHIMHIH, CBhI30ACHIHBIH HEMEcCe MOJENbIH TEOPUSIIBIK aKmapaTThl
QIJBIH aja TajjayJlaH KeHiH jkacayblH OoJpKailabpl. OpHHE, OCBIHIAW ic-lIapaiapja
CTYJEHTTEp MaTeMaTHKa, IIbIFApMAIbUILIK KaOUIeTTepiH, UAesIapbl YChIHYFa KOHE
ChIHAKTaH OTKI3yAl KOJIIaHa ajMai, oJlapAbl KYpbUIATHIH ©OHIMHIH KacHUETTepl MEH
carmachlHa KOMWBLIATHIH Tajlanrtapfa coiikec Tazapra anmaiabl. [lbrapbuiran eHIMHIH
TaOBICTBUIBIFBIH TEKCEPY KE3IHAE€ 3aMaHayd aKNapaTThIK TEXHOJIOTHSIAp MEH
Oarapiiamanay ajiMacThIpbUIMANABI sKoHE Ka3ipri 3aMaHFbl JIeMJe JI€ Tajan eTUIeIl.

Foutbim Gip opHBIHAA TYpMaMIbl, OJ1 OpAabIM Y3/IKCi3 AamMuabsl. MekTtenrepe
€CKi MoJenb OOWBIHIIIA OKBITY KE3IHAE OKYIIbl TEK C€HXAp THhIHIAWIBI >KOHE
aKmapaTThl €CTe CaKTaiIbl, ajd Kasipri 3aMmaHaa MaHbIBABICHI TeK OUTy FaHa eMmec,
aFaH OuTIMZEpiH iC KYy3iHIe KoJjijaHa Oury OoJsibin TaObutanbl. OKyHIbUIApALI ©3
OeTiHIIe >KaHAa IHenIMIaep KaObUImayFa, CBIHM TYPFBIAAH KapayFa, Kojma Oap
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JIEpEeKTEp MEH >KaHAJBIKTApJIbl allyFa *oHE ThIH JYHUEH1 oijam Tabyra TapOueney
Ka3ipri KOFaMHbIH TasaObl 0obin TaObuIanbl. Ockl opaiiga STEM TexHonorusiapsl
OKyIIbUIApFa OyJ1 TYPFbIIaH YJIKEH MYMKIHIIKTEp aliajibl, OJaplbl OKbITY, OaFbITTaI
JIaMbITy, MPAKTUKAIBIK JaFIbICEIH KaJbIITACTBIPY, MEKTEN OITIpyIll TYJEKTEepIiH
MEKTeNn KaObIPFachIHIIaFbl >KYMBICTAPBIH OJIaH Opl >KaJFacThIpy, IIbIFAPMAIIIBUIBIK
UIESACHIH JKY3€re achlpy, OKY OPBIHIAPBIHIA JKOHE opl Kapalrbl KOCIOM KbI3METIHJIE
KaJTFACThIpyFa YJIKEH MYMKIHIIK Oojbin TaObuIaabl. Cabakra OKylIbUiap ©3 O€TiHIe
MPOTOTUIITEP 1 >Kacalabl, OHIMIEPAl MaiilajJjaHa OTBHIPHIN >KOHENE Kas3lpri 3aMaHFbl
MaTtepualiap MEH >KaOJIbIKTap HETI3re ajga OTHIPHIN, KapamahbiM KoHE KOJI KEeTIM/II
WH)KEHEPJIIK IIemiMIep KaObUiiail anajpl. Op HOPCEHI KYpy YIIIH TYINKI ©HIMHIH
OKyIIbLIapFa KOJDKETIMAUTI MaHbI3Ibl. KazipaiH e3iHie Kojga Oap xKaOIabIKTapibl
naiijiaiaHa OTBIPBII KEPEK HOPCEHIH MOJIETIH KYpYFa >KoHE TaKipuOe MEH TocUIl
OIpIKTIpIN KOJJAaHy apKbUIbI 9p TYpPJl MaTepuasiap/iaH OJapJblH KaCHETTEpIH ecKepe
OTBIPBIT €H KAKChI JIETEH OHIM/I1 IIbIFapyFa 0O0Iaibl.

CeiHM TypFbIaH oljayabl AamMbiTy — STEMai oKbITYyaABIH TaFbl Oip yJrici
Oosbim TaObUTanbl. ChIH TYPFBICHIHAH OWIay gepOec O0O0BEKTHBTI Ko3Kapacta Oap
Karmanael OuTy, OapibiFblH Oenrin ¢akTUIepMEeH KapacThlpy, ©3 OCTIHIIe Taiaay,
KoJija Oap JepeKTep apKbUIbl MaKcaTKa JKeTY,031HIe IIeHmiMaepal KaObuiaaybl
Ke3nehal. byn okanmbl FRUIBIM  MEH Ka3ipri 3aMaHfbl FBUIBIMHBIH ~KOIITEreH
KaHAIIBUIIBIFbIH KaHa KO3KapacreH, IIBIHAWBUTBIKIICH KOHE YJIKEH
KayarnKkepIIUTKIIeH 3epTreyal Taigan erefl. ChIHM TYpFbIaH OMJIAWTBIH KacecHipiM
HEFYPJIBIM THIM/I1 KOHE YThIMJIBI MYMKIHIIKTEP/I1 KOJiaHa angaasl [44].

bananapparel  oinay MYMKIHAIKTEpPl MIEKTEyJl OOJFaHABIKTAaH, OIpIHIII
Ko3Kapacta OonfaH OYJ Ke3IEeWCOKTHIK WJIessiapbl JICHCAYJbIFbIHA  KATBICTHI
npobJieManapipl menryre, OoJialakra OPHBIKTBI DKOXKYHEHI KypyFa *oHe Oacka 1a
WHHOBAIMsIIapFa KOJI AKETKI3yre KOMEKTeCe/Il.

byn xepae STEM OarnapiamanapbiHbIH Tarbl Oip MEPCHEKTUBACHIH aTal ©TYy
KaKeT - Oy mnpoOlieMallbIK OKBITYIbl KOJimaHy. bys Tocinm skapaThUIbICTaHy
FRUIBIMJIAPBIH OKBITYHa, coHpai-ak STEM omicTepiH icke acelpyaa, MpoOaeMabik
KarJalnapapl LIelmyne, Aypbic Kayantapabl TaOyla, >KOCHapjaHFaH HIemIimiepre
Keeprijiep/ii €HCepe OTBIPBIN, €H JKAKChl TYPJE JKY3€re achlpy MYMKIHJIT OOJIBII
Tabbuianbpl. MyHIIa MaHBI3ABI MOCENe - OKYIIBUIAPABIH TCUXUKAIBIK OPEKETTIH
€peKIlie CTWJI, FBUIBIMHU-3€PTTEY KbhI3METI >KOHE Toyenci3 0oyl [45]. Mbicansl,
KOpIIIaFaH opTara 3WsH TUT30€UTIH YU YIriCiHIe TaOuFu KapblK OacKapy »xyieci
KYMBIC ICTeMEYl MYMKIiH, OyJI MOCEJieHl IIeNly YIIiH MOceleHiH ce0eOiH Taldy YIiH
OHBl TICHIYAIH KaJaMJapblH jKacay KepeK, MaTreMaThKaHbl, (PU3UKaHbl KOJIaHY
apKbUTBI LIENTY YIIIiH TAOUFU MaTepuaiiapJblH CUMaTTaMallapbiH OUTy Kepek.

STEM OarmapiaManapblH ICK€ achlpyJa akMapaTThIK TEXHOJOTHSIAPIbI
naiijianiaHy TepCleKTUBAchlH achklpa Oaranay MyMKiH emec. ByriHri kyHi Outim Oepy
MEKEMEJIEPIHIH TYJIEKTepl MEAMIMHA, KYPbUIbIC, XUMHs, (PU3HKA, OMOTEXHOJIOTHS
XKoHe Oacka Jla FbUIBIM callajapblHAa aKMapaTThIK TEXHOJOTHsUIapabl OeJICceH/ Il
naiigananein - keneni. STEM  ceHBINTAphIHIA — ecenTeysiepll  ecenTey  YIIiH
KOMIIBIOTEPJIIK  Oarmapiamanapabl — NaijanaHy — CTYACHTTEPIIH  JKYMBICHIHBIH
axplpamac OeJjiiri OoybIl  TaOBUTA[ABI, ajl KONTEreH jkobamapjaa MaTepHaIbIK
MOJICNIBIIH KYPBUTybIHA JIEHIH AJCKTPOHIBIK MPOTOTHUI *kacanaabl. OpTa IeHrenaeri
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opOip OKyIIbIFa KOJ JKETIMAl OarmapiaMaliblK KaMTaMachl3 €TYAl KOJIIAHBIII,
TYNKUIIKTI ©HIMHIH TEXHUKAJIBIK KACHETTEPIH >KOHE THUIMJIUIIIH 3JICKTPOHIBIK
MPOTOTHUIl apPKBUIBI TeKcepyre Oonaabl. MbICalbl, THIFBI3ABIFBL, TEMIEPaTypachl,
KBICBIMBI JKOHE KHHETHMKA 3aHJapbl CHUSKTBl CY JKBHBAJICHTI TypaJibl MOJIMETTEp/Ii
naiilalaHblll TEPEeH TEHI3JIEeTl 3epTTey CTAHIMACHIHBIH CHUIIaTTaMaJapblHbIH HAKThI
JKaraapblHa COMKECTITIH TeKCepe ajlachl3.

byn mnoHmepni Oipikripyre apHailbl ToH1I JKOK Mektentepae STEM-mi
OKBITY/IBIH KaHJIaii MYMKIHAIKTEepi Oap?

OpuHe, WHTETpalysaHFaH OargapiiaManapAbl JKy3ere achlpy YIIiH, MBICAIBI,
ANEKTUBTI  WHXKUHUPUHT  KOHE  pPOOOTOTEXHHKA, OHMOTEXHOJIOTHS  HeMece
HAHOTEXHOJIOTHSA, COHAAW-aK OPTYPJi OarbITTarbl TONTAp MEH CEKUMsAIap KOCHIMIIA
outiM Oepyni KosjgaHa ananbl. bipak oprta OuliM  Oepy cTaHAApTTApPBIHBIH
meHoOepinae, coHbiMeH Katap STEM OKbITyABbl €Hri3y YVIIIH KapaTbUIbICTaHy
LUKIIHIH CyOBEKTUIepiH OIpIKTipyre 0oiaibl.

Bipiamrizen, oHma XuMus, OHWOJOTHS JkoHE (U3MKAa TYPFBICHIHAH CY
KaCHETTEpiH 3epTTey VIIiH cabakTap €Ki Hemece oJaH Ja Kol OOJIbIN TaObUIabl, aj
coJl cabakTap/bl OIPIKTIPIN, COJ TakKbIpbIl OOMbIHINIA MOHAEpAl OipkTipinm Oip cabak
’Kacaca OHJA MOJIEKyJalapAblH KYpaMbl, XAMUSJIBIK oOiuramusuiap OoWbIHIIA
OKYIIBUIAPABIH MPAKTUKA KY3IHAET TanchlpMaiapbl Kipicedi, PUu3NKaiblK KacHEeTTepi
KOHE OMIp TIPUILTITIHACTT CYJIbIH PO TaKbIPHINTAPBIH OIPIKTIPY apKbUIbl OKYIIBIHBIH
0acka FBUIBIMHU >KOOajapMeH alHalbICyFa JEreH OO0C YaKbIThIH KalJblpaMbl3. Tarbl
Olp MbIcall agaM KaHKachl TpaUKaNbIK peAakTopsiap NaimanaHbll KYpPhUIBIMBIH
3epTTereHie Hemece (pU3MKa JKOHE OMOJIOTHS, KaAPBIK KOHE (DOTOCHHTE3 KACHETTEPIH
3epTTey HMHTErpalys 3epTTey  HHTerpalusiaHFaH cabaKk  OHOJOTHS  JKOHE
uHbopMaTUKara KipicTipiice.

Exinmnigen, STEM OarmapiamanapbiH iCKe achlpy OKYIIbLIApAbIH OIpHEIIe MoH
Typaiibl OUTIMIH >KOHE OipHelle IMOH MYFATIMIEPIHIH KOHCYJIbTAlMSJIAPBhIH KOJIaHa
OTBIPBIT, MBICAJIBI, MaTeMaTuka, (U3uKa x)oHe MHPOpMaTHKa OOUBIHIIA OUTIMIEpIH
KKET eTeTiH OCeWHEepOJIMKTEp/ll jKa3y VIIIH TIPKEITeH ayJaHbl 0ap YIIKBIIICHI3 oye
KOJITIHIH YJTICIH ’Kacay apKbUIbl OKYIIBUIAPJBIH >KOOAJaphIH KYpPY MYMKIHIIT
00JaabL.

YUIiHIIiaeH, Ka3Fbl MEKTEI CHIHBIITAPBIHBIH OJICYeTIH eCKepy KEepeK, oJeTTe
eKi-YIII anTara co3bulafibl. OKBITYIIBUIAD TONTAFbl OKYIIbUIApFa O€Nruli Oip yakbIT
neH OipHemie ToHAep OOMWBIHINA AAFAbUIApAbl KaXET €TEeTIH FhUIBIMU TKIpHOEHI
MpakTUKaja KOJIJaHyFa TarcklpMma Oepe ananbl. Mbicaibl, OypiiaK eCiMIITIH HEMECe
Oenrim  Oip OwmikTikTeri Oacka Ja KapamabIM OCIMIIKTEpIl ecipyre apHajFaH
tarceipma. COHBIMEH Karap, epeceKkTep KociOM KBI3METICH aifHaIbICaThIH, FhLIBIMH-
3epTTEy QJIEYETIH JAaMBITY JKOHE ChIHU OMIIay NaFIbUIapblH JaMBITATBIH, TOTBIPAKTHIH
KYpPaMbIH €CENTEeI AaHBIKTAUTBIH >KOHE Cyapy pPEeXUMIH >KOCHApJIalThIH, ©CIMJIK
OaraHbIHAA KAIIBIKTBIKTBHI €CENTEreH Ke3J/le, KOMaHIABIK >KYMBIC TOHKIPUOECIH amy/a
WMHTErpalusijaHFaH OKBITYIbl YUBIMJIACTHIPY MaHBI3[. Op OKYIIbl JKEeKe KaliuIeTrTepi
OOWBIHIIIA KpEaTUBTI OJlay OAarbIThIH oHE OCJICEHIUTIKTIH KapKbIHBIH TaHIaraH
Ke3/le Ha3apra ajibiHa/bl [46].

Oxpitynarel STEM omici HaKThl >KOHE >KapaTbUILICTaHy IOHIEPIH OKBITYIBIH
nocTypiai  omiciHeH  TyOereim  epekmeneHeni. STEM  ke3KapachlHBIH — HETI3T1
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allbIpMaIIbUTBIFBl  OUTIM  O€pyNiH HHTETrpalusijaHFaH OPTachl >KOHE OKY YPIICIHIH
yunecTipy yWbIMBI OOJbI TaObUIaABL. by ofic OKylIbLIapFa 3€pTTEITeH QJIEMHIH
TyTac OCHHECIH ajmyFa MYMKIHAIK Oepeal »KoHe FhUIBIMABLI 06JieK IMoHaepre OerymiH
IOCTYpAUlriH  kepcereni. Okymbiiap 0acka FhUIBIMKA MOHAEPHAl  OKBIN-YHpEHY
OapbIChIHIA MpOoOIeMaapAbl SNy YIIiH JKETICTIKTep MEH akmaparThl Oip FHUIBIMU
MIOHHEH KOJIaHybl YilpeHeai. by eTe 3amaHayd OKBITY 9/liCHAMachl OKYIIBUIAPIBIH
HIBIFAPMAIIBUIBIK  OMJay KaOUIETTEpIH JKOHE KONTEreH aybIChalibl MocesesepiMeH
FBUIBIMU TpoOJieManap/ bl IIeury YIIH KaXeTTI MOCENeHI aHBbIKTail OuTy >KaFbIHaH
JaMHIIbl, COHMa-ak Oap Mocenesnepal menry yuiiH OUNIMHIH HaKThl KOJIaHBLTYbIHA
Ha3ap ayjaapaibl.

. Opta w™ekten. bynm ke3eHme OKy >Kocmapbl Kypzeni Oosaabl KoHe
OKYIIBIIAPALl MYKHUAT JaWblHAaynpl Tamam ereni. OKymsuiap e31epiHiH OuTiMiH
OlpHellle FhUIBIMU TIOHJAEPJICH KOJJIaHa ajaThlH KONTereH >KoOajmaplbl OpbIHAANIbL:
oJIap FUMapaTTap MEH KeIipJep/il )o0alayMeH oHEe KYPBUIBICTAYMEH alHaJbICaIbl,
MEKTENTeri  KbUIbDKAlJa  SKCHOEPUMEHTTEp  Kacaillbl, HJKOJIOTHSUIBIK  Ta3a
aBTOMOOWJIBJIEp MOJIETBACPIH JKacaiiapl, Oaraapiama poOOTTaphl )KOHE T.C.C.

. XKoraprer mekren. JKorapbl MEKTENTE OKBITHUIATHIH OarjapiaMa MOHHIH
OapJIbIK KYpJAei KoHE >KaH-)KaKThl 3epTTeNylHe OarbITTaiFaH. Mekten anreopa >KoHe
reoMmeTpusi, (Guzuka, OWONOTHSA, XUMUS, COHAAW-aK >KOFapbl OKY OpBIHIApbIHA
JTaNbIHABIK OOMWBIHIIIA KOCHIMINIA ca0aKTapibl TEPEHMETIN OKBITYAbl YChIHAIbI. O3iH-
031 TaHy KoHE 3ePTTEY KYMBICTapbIHA YJIKEH KOHUI OOJIHE/I].

Okymibiap apachblHAa KapaThbUIBICTaHY FHUIBIMAAPBl MEH KapaTbUIBICTaHY
cayaTTBUIBIFBIHA  JIETEH  KBI3BIFYIIBUIBIKTHl  KaJBINTACTBIPY  YIIiH, MEKTENTeri
KapaThUIBICTAHy TOHJIEPl COMKEC YHHMBEPCHUTETTIH KYypCTapbIHBIH OeiiMienreH
HYCKachl €éMeC €KEeHIH TYCiHy KaxeT. byn Outim Oepy moHAepl OKylIbUIapFa FhUIBIM
TypaJibl, OIpIHIII KE3E€KTE, 9JIeM Typalibl kaHa OUIIM TYpiHE HOTHKE OEpeTiH apHalbl
TaHBIMJIBIK OCJICEH/IUIIK peTiHae TYCIHIK Oepyl kepek. Ke3 kenreH opekeT THICTI
KYpaJIJapMeH KaOJbIKTaTybl KepeK. FhUIbIMU OLTIM KOHE FhUIBIMHU-3EPTTEY 9JIiCTepi
- OCBhl KYypalJapJblH FbUIBIMH TaHBIMJIBIK KbI3MET1 YIIiH. OcChl KbI3METI OapbIChIHIA
OCBIHIAall  KbI3BIFYIIBUIBIFBIMEH, IIBIFAPMAIIBUIBIK, CBHIH TYPFBICBIHAH  OMIay,
OOBEKTUBTUIIK, IIBHIIBUIIBIK, TAOAHIBUIBIK, >KAayalmKepIIUIK, XaHa HIaesap MEH
TYpPJII MIKIpJIEPTe alIbIKThIK CHUSKTHI Oelrun Oip TYJFaibIK KAaCHETTEp KaJbIITacabl.
ConpIH/a, XKoHE €H alJABIMEH, OCBhI KbI3METTI JKacayFa, KaKeTTI MOTHUBAIHS, CTYICHT
YUIIH BIHTA MYMKIH OOJJBl. MYMKIH eMec (hU3HMKa, XUMUSl JKOHE OHMOJOTHS «KIPIIK
acTeIH@» YyHpeTiHi3. OchUiaiiiia, OKbITY Mpolieci TaOUFU OKYIIBICHI HAEsIap >KaHa
OuTiM MeH TYCIHICTIKTIH «Discovery» FrUIbIMU JKaHANBIK ally KyaHBIIT PETIHJE OFaH
CE31HIN Keledl JKaFraaiibl )kacay Kaxer.

Meicanbl, «Taburar TapuxbD» OUTIM O€py TYXKbIpbIMJaMachlHIa MEKTENTerl
XKapaTbUIBICTAHy FBUIBIMIAPBIHBIH OUTIM Oepy JKYHMeciHIH axbIpamac xyieci yur
HETI3I1 «eJIeM/Iep/ie» KapacThIpbUTybl MYMKIH:

— TaOuru-reutbiMu  OUTIMIIEPTE TOH OpEKeTTep TypJiepi, COHBIH IIIIHIE
KapaTbUILICTAaHY-FBUIBIMM ~ MOceJeNepal  Oenruiey, MoJenbAepal Kypy JKOHE
naiiiagany, 3epTTeyiepAi >Kocmapiay >KOHE JKYPTridy, aliblHFaH aKmapaTThl Tajjay
KOHE JIepeKTepJli Tajijay, TUIOoTe3a jKacay >KOHE TYCIHAIpyAl kacay, FbUIBIMU
JOJIeNepre HETI3/IeNITeH HETi3/ey, aKnapaTThl Oaraiay jkoHe xabapiay;
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— «TabbIc» HeMece MeTa-TaKbIPbII, >KapaTbUILICTaHy FhUIBIMAPHI YIIIH OpTaK
Ma3MYHIIBIK JKENIUIep: TaOWFaTThl 3epTTEydiH TaOWFU-FBUIBIMH Oicl; omOeOan
KYpPBUILIMJAap MEH 3aHJbUIBIKTap; ceOemn-cannapiblK KaThlHACTap; MacliTadTap,
NPOTOPIWSIIAP, IIaManap; >Kyhelep MeH KYHWeTiK Yiruiep; dHeprus >XoHe 3arrap:
arpIMap, UUKIAAp, CakTay; KYPBUIBIMBI MEH KbI3METI; KE3JCHCOKTBIK IKOHE
BIKTUMAJIJIBIK;

— «OKapaTpuibiCTaHy FBUIBIMBDY OUTIM O€py calachlHBIH HETI3T1 Ma3MYHBI:
FBUIBIMHU-3EPTTEYAIH TaOWFU-FBIIBIMHM OJICI; 3aTTapAblH KYPBUIBLIMBI MEH KacHeTTepi,
3aTTapAblH  (UBHUKAIBIK TYPJCHYl; OpraHiapIblH KO3FaJbIChl MEH e3apa OpEKeTl;
MEXaHHUKAJIBIK YHEPTHUSl KOHE OHBI KailTa Kypy; SJIEKTPOMArHUTTIK ©3apa dpPEKeTTecy,
AJICKTPOMArHUTTIK ©piC, OHBIH €peKIle KopiHiCTepi; TepOenicTep MEH TOJIKbIHIAP;
OeJiieKkTep, TOJIKBIHAAP, KBAHTA, MATEPUSHBIH KYPBUIBIMBI, MAaT€pUs MEH JajaHbIH
e3apa  OaillaHBICKI  OHE MHTEPKOHBEPCHUACHI; (PU3MKA TEXHOJOTHSCHI MEH
TEXHOJIOTHSCHIHBIH HET131 PETIH/E; QJIEMHIH KYPBUIBICHI MEH 3BOJIIOIUACHI.

MekTten  eMmipiHIH  Ka3ipri Ke3eHIHJE opTypil Oarmapiamanap MeEH
OKYJIBIKTApJIbIH, alyaH TYPJUITIHAE KOHTEKCTE IIbIHAWBI €pKiH TYJIFaHbl TOpOHeENey,
OananapJblH ©31H-631 Oifyail Ouly KaOUIeTiH KalbIITACThIpY, OLTIMAL aly »KoHE
KOJIZITaHy, MYKHAT KapaJiFaH MICHIMIEPAl MYKHUAT KapacThIPy >KOHE HAKThI 1C-KUMBLI
KOCTIapJapblH JKacay, op TYpJil KOMIIO3MIMSIIBIK KoHE OCHiHIIK TomTapia THIMII
BIHTBIMAKTACThIKKA KOIIy KaHa OallaHbICTapFa >KOHE MOJIeHU OaiflaHbICTapFa alllbIK
00JIbIHBI3.byJT OKBITY TpolleciHe Oanamaibl HbICAHIAp MEH OuliM Oepy KbhI3METIH
KYpTizy omictepiH, atan aiitkanna STEM TexHonorusiapbiH KEHIHEH €HTI3y/Al Tajarl
erefl. bynm cTyneHTTepliH >KOOANbIK KbI3METIHE HETI3AEIreH OICTEMENIK >KOHE
TEXHOJIOTUSIIBIK ~ OKBITY YHBIMJApBIHBIH OUTIM Oepy KOHTEKCIHE Heri3/IereH.
CryneHTTiH Ke3KapachblHaH OUTiM Oepy »K00achl - ©31HI3JIIH, TONTa HEMece ©31Hi3ze
KBI3BIKTBHI HOpPCEJIEp *Kacay, OyJI Ci3[IH MYMKIHAIKTEPIHI3A1 OapbIHINa MaianaHy.

OKpBITYIIIBI  KO3KapachlHaH OuliM  Oepy >K00ackl CTYJIEHTTEpHAIH Keleci
KY3BbIPETTEPIH JaMbITyFa MYMKIHIIK OepeTiH namy, OuTiM Oepy KoHe TopOwueneyiH
WHTETPaTUBTI TUIAKTUKAIIBIK KYpasbl OOJbIN TaObLIA IbI:

-poOJIeMaNIbIK ~ MoceNeNiepAl  Taijaay, mpoosieManapibl ey, >KETEKIIl
MOCelieH] KalbITacThIPy, TarchlpMaliap/ibl KalbIITacThIPY;

-MakKcatTThl OeNrijey *KoHE 1C-OpPEKeTTI KOocmapJiay;

-MHTPOCTICKIIUS KOHE pedIIeKcus;

-ic-11apajap/ibl TAHBICTBIPY >KOHE OJIAPABIH HOTHXKENEPI;

-MaTepuaNIbl BU3yaIABl TYpAE JHailblHAAy, OCHl MakcaT YIIiH apHaibl
O3IpJIeHreH Ju3aiiH OVIBIMBIH Maii1anaHy;

-KaXeTTl aKnapatrThl 137y, OHbI XKYHEIEHIIPY JKOHE KYPBUIbIMIIAY;

-OpTYpJl, COHBIH IIIIHAE CTaHAApPTTBI €MeC >KaFdaimapjaarbl  OUTIMII,
JAFIbUIApAbl KOHE JaFbUIapabl KOJIaHY;

-TEXHOJIOTUSIHBI JKETKUTIKTI TpoOJeMaibl KaralJibl >KOHE COHFBI >KOOAIBIK
OHIM/II TaHAay, JaMBITY KoHE TaliganaHy;

-3epTTEYy XKYPrizy.

XKoOaHbIH SJICIMEH JKYMBIC - MYFaJIIMHIH €JieyJil OUTIKTUIITIH €CKepe OTBIPHIII,
NEIaroTUKAIBIK KBI3METTIH KYPACIUITIHIH CalbICTBIPMalbl KOFAphl JICHIeHl KoHE
OKY KOCTIapbIHA KOWBUIATHIH TaJlalTap ©Te epPeKIIIe.
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’Kobara KOMBUIATBIH HETI3T TajanTap:

1. OneymeTTiKk MaHbI3BI Oap MoceseHl 137ey - MyFalliM-)k00a MEHEIKEpIHIH
OKYIIBUIBIK ~ Ju3aiiHepiiepMeH  OipJjiecin  ImIemryl  KepeK Kypaem  YUBIMIBIK
TarchlpMagapbIHbIH Oipi.

2. KobGa MiHzmerTepAl HICNIyre apHAJFaH ocHapijiay dpeKeTrTepiMeH (oHIMHIH
aHbIKTAaMAaChIHAH JKoHE Tpe3eHTaims GopmackiHaH) Oactanmanel. JKocmapablH €H
MaHb3Abl 06T - KOOaHBIH JKEIeN JaMybl, OJ HOTIDKENIEpAl, Mep3iMAepiAl >KOHE
KayarKepIILUTIKTI KOPCETe OTBHIPHIN, HAKThl opeKeTTepal Tiimieiai. bipak kelOip
xoOamap (IIbFapMalibUIbIK, POJAIK OWbIHAAp) OachlHAH asFblHA JIEHMIH HAKTHI
xKocrapiiaHOaMIbI.

3. OpOip x00a MIHAETTI TYpJ€ CTYACHTTEPAIH FHUIBIMU-3EPTTEY KYMBICTApbIH
Tanamn erefl.

4. Koba OoMbIHIIIA )KYMBIC HOTH)KECI ©HIM 00JIBIN TaObUIa kI, JKanms aaraHa,
#00a KypaJibl OyJ1 MOCceJIeH1 ey YIIiH d3ipJiereH Oy Kypai

OKy >k00anapbIHbIH TUIOJOTUSACH (3-KecTe):

3-kecte- OKy KOOanapbIHBIH TUIOJIOTHSICHI

KobGaubiH KobaHbIH KobGaHbiH OKYIIBIHBIH KysbipeTTinik
TYpi MaKCaThbl oHIMI KbI3MeET TYPl | KAJBINTACTHI
INpakTukaneik- | ’KoOaHbIH Mo nenbsaep benrum oip | Kezsmer
OarbpITTaNFaH TaTChIPBIC MEH YJruiep, | TAaKbIPBIITHIK
OepyIiciHIH HyCcKayJap, camana
MPAKTUKAJIBIK eCKepTyJiep, MPAKTUKAJIBIK
MIHJETTEPIH YCBIHBICTAp KbI3MET
ienty
3epTTey Kes-kenren 3epTTey Toxipuoe, Oiinay
’)K00acel TUIIOTE3aHbI HOTHXKECI JIOTUKAIIBIK
TOJIEACY OeKITUIreH olnay
HEMECE JKOKKa | Typle oTepanusIapsl
HIbIFapy IIBIFApbUTAILI | OOMBIHIIIA
KbI3MET
AKMaparThIK Heican nemece | Cratuctukan | Typmi Akmnapar
’)K00a dbenomeH BIK JIEPEKTEp, | IEPEKKO3AEPIe
Typasbl KOFaMJIbIK H aKmapar
aKImaparThbl MIKIpA1 cypay | KUHayFa,
YKUHAY HOTWKETEpI, TEKCepyTe,
Ke3-KeJIreH Oaranayra
Macelie OaltIaHbBICTHI
OoiibIHIIIA ic-1apanap;
TYypai aKmapar  ke3si
aBTOpJApABIH | PETiHAC
MIKIpJIepiH ajgaMJIapMeH
CHUHTE3/CY OalimaHpIC
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errapmamsn | XKoba O1eou errapmammsn | KomMyHukatu
BIK 7K00a MOcCeJIECIHE HIbIFapMalap, | bIK KBI3MET | BT1
KOFaMHBIH OeitHeney XaJIBIKIIEH Kepl
KbI3BIFYIIBUIBIF | ©HEp1 Hemece | OaiiaHbIc
BIH TAPTY KOJIOHED aiyra
OyibpIMAaphl, | OAlIaHBICTHI
OettHehUITBEM T
cp
Oiein  Hemece | JKoOa Oxkwra (oibIH, | TOOTHIK KomMmyHnukatu
penik )ko0a MOceIeciH Mard, OalimaHpICTieH | BTi
HIenryre BUKTOpHUHAJAp | OAllIaHBICTHI
KaThICyFa , Typ JKoHe | ic-lmapanap
KYPTHIBUTBIKTHI | T.0.)
TapTy
Toxipudeci
’Koba OGoiibiHIIIA )KYMBIC K€3EHAEPI:
Koba OoiibIHIIIA YKYMBICTBIH O1p1HII Ke3€eHl1 -

ITPOBJIEMATU3ALIUA.Iponiecc x00aHBIH OacTamkbl MOcelieci JKeKe TYCTepre He
OoJiFaH Ke3/e Ky3ere acelpbulajibl. TalKkbulay MaTepuaibl KYHACTIKTI OKUFa, KapbIM-
KaThIHAC, aKaJIEMUSJIBIK KbI3BIFYIIBIIBIK, X000M, keKe Macesenep 00Jybl MyMKIH.
MyHnmaii oHriMesecylneH OoJalak >XYMBIC Typajbl allFalllKbl TYKBIPBIMIAP,
OHBIH TY XKBIPBIMJAIFaH TY KBIPBIMIaMAachl Taiiaa 00Jysl Kepek.
’KobGanbplH MIHAETI ©3 TaKbIphIOBIHA COMKEC KeJemi, oy keOiHece OacTamKsbl
MOCEJICHIH KBICKaIlla TYXbIpbIMIaMachl OOJIbIN TaObUIA bI.
Keneci kezeH — MAKCATKA XETY. JKoGaHblH MakcaThlHa KOJ JKETKI3Y
Oactankbl MoceneHi mmemyre kemekreceni. byn kesenae JKOBA OHIMI He ekeHiH
aHBIKTAy KepeK, »0OaHBIH MaKCaThIHA JKETY YIIIH HE KYPaThIHIBIFBIH aHBIKTAHBI3.
Opnan keliH, ci3 OacTamnkbpl MacelelleH KOOaHbIH MaKCaThblHA KETy Kepek

OapyblK  Kaaamaapisl

XKOCIIAPJIAYBIMbBI3  kaxer.

byn ymiH

CTYJICHTTIH

XKocmapJiiay alroOpuUTMIH KeJlecl CypaKTap bl KO apKbUTbl KOPCETYIMI3 Kepek:
’KobGaHblH MakcaThlHa KTy YIIIH HE ICTey Kepek? - OYJI CypakThIH *KayaObl

Oacrankpl TpoOiieManaH Oactam K0O0aHBIH MakKcaTbiHA JEeWiH JKeKe >KoJgapra

0eJIHIT, MIHACTTEP/II AaHBIKTayFa KOMEKTECE/II.
byn wmocenenepal kanmai memieciz? - 9p KE3€HJE JKYMBIC ICTE€Y KOJAapbiH

aHBIKTAY.

Ci3 MyHBI Kayiaii skacaiicbi3? - JKyMBICTBIH IIapTTapbiH aHBIKTAY.

Ania xese jkaTKaH )KYMBICTHI HE ICTeyre Typa Kelesi, Ka3ip He icTel amachiz? -
bap pecypcrapabiH UIeHTUPUKAIUSICHI.

Cizge om 3KOK, Ci3 TaFel He Ounecizmep, He icrey kepek? - Xericneren
pecypctapasl aHbIkTay. OCBl CypakTapra JoHeKTI jkayanm Oepim, CTYIASHT ©31HIH
»K0oOachIiHa apHaJIFaH JKOcTap »acai ajajbl.

Ochl coTTe ci3 0opi IYpHIC KYMBIC ICTEUTIHIH TEKCEpy VIIIH KelleCcl KeCTeHl
naianana ajgacei3 (4-kKecre):
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4-xecte — Cypak-xayar »)ocrapjay aJropuTMmi

Cypaxk

Kayan

Byt TakpIpbIn HE YIIIH TaHAQIIbI?

JKobGa macerneci

byn Moceneni mienry ymmH He iCTey
Kepek

JKoOaHbIH MaKcaThl

Makcartka >KeTy YIIIH He )Kacalchi3?

Kobanbik eHIMHIH OelHecl (KYTUIETIH
HOTHXE)

Erep oceiHpait eHiMzi »kacacaHbl3, Ci3
’K00OaHbBIH MakcaTTapbIHa KOJI
KeTkizeci3 Oe, jkoHe Oyj karmahja o3
poOIeMackIH IeIIe i

Moacene, Makcar KoHE Ko00a ©HIMI
apachlHIa KaXeTTl Oaitanbic 6ap ma?

Koba MaceJIeCiHeH x00a
MakcaTTapblHA KOJ JKETKI3Y  VIIIH
KaHJal KajgaMmaap »acay Kepek?

JKyMBICTBIH HETI3r Ke3eHAepiH caHay

byn kamammapnapl kacay yIIiH OapJibIK
Hopcesnep Oap Ma (3epTTeyre apHajFaH
aKmapar, a0abpIKTap *koHe T.0., OHIM/I1
’Kacay YIIIH MaTepuaiaap, He OoimMaca,
Kaiila TamcaHpI3, HE iICTey Kepek
€KEHIH JKOHE Ci3 YHpPEeHy Kepek)

Ipi sxymbIC xKOCTapbl

Cizre KakeTTi HOpCEHI1 )kKacaraH/a

Kobanay KEKe

KecTecl

KYMBICTAPBIHBIH

Kemneci

KC3CH JKOCIIapJjaHraH KOCIapabl

ICKE ACBIPY Oonans.

OoiibIHIIIA OapJIBIK KYMBICTA €H KbI3BIKTHI %00a OOJIBIN Ta0bUIAIbL.

Kocnapnanran kKagamJap asKTajlraHHaH KeillH >KoHe jxo00a eHIMI »Kacajca,

#00a OOMBIHIIIA KYMBIC Typasbl €Cell Ka3y Kepek.
Opnan keiiin xo00ansiH [IPESEHT ALV CBI.

O3iH-631 TaHBICTHIPY,

XKobaHbIH aBTOpBI KOFaMHBIH
KBI3METTIH OHIMIEPIHIH TYpJepi:
WEB-caiit

beiine
betine xmun
Kepme
I'azer
Kypnan
OWbIH
Komnekmus

AN NN N NN Y NN

maaanel

MPOMOPIMSAHBI  KOFAIITIIAM,

KEpeK.

CayanHama JIepeKTepiH Tanaay
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O31H KAKChI
KarblHAH KepceTy KaOuleTi - Oyil eH MaHbI3[bl QJIEYMETTIK Jafabl. TaHBICTHIPY
kecreci 7-10 munyT. Tycaykecep MoTiHI pedeparrap TYpPIHIAE *a3bUIFaHbI JKaKCHI.

CypakTapblHa >kayam Oepyil Kobanbik



Opnanacy
MynbTUMEIUAIIBIK OHIM
Kence nuszaiinbl
¥YchIHBICTAp MaKeTI
Kazyna ...
Jlemarbic
Kapusinay
TypuCTIK HYCKayJIBIK
bipkaTtap wutrocTpanusiiap
Eprerinik
Komxkazba
CanpICThIpMabl-CadbICTHIPMAIIBI TANIAAY
Makana
Cuenapuit
OKyJIBIK
DKCKypcHst

’Koba OoiipiHIIIA KYMBIC icTey TOpTiOl 6 ke3eHre Oesmineni. CoHbIMEH Oipre
KYPBUIBIC KOOaJTapbIHBIH Karuaaiapbl OipJel eKeHHIriH artam oTy Kepek, ouTmece
«epecek» kobamap OKYyIIbUIAPIBIH JKacaraH koOajlapbl CHAKTHI J9J1 OChUIail
casibiiFad.biz oKy ypaiciHae >xko0amap omici Typaibl aWThINl JKAaTKAHIBIKTaH, 00a
OO¥BIHIIIA KYMBICTBIH KE3€HAEPIHIH PETTIK PeTi OHAIPICTIK KOTHUTUBTIK KHI3METTIH
caThlIapblHA COMKeC KeNeTiHiH aram oTkKiM keneni:llpoOnemanbik >karmait - Oy
MoceJie MIEHIUINeH OHE MISHIUICTIH aJaM - MOCEJIEHI IIEHTy MOJIAapbIH 137eCTIpy.
’KoOGa GoiibiHIIIA )KYMBICTBIH KE3€HJIEp1 KeJleCl cXeMa TYPIHJE YChIHBUTYbl MYMKIH:

1. Izney

- TakpIpbIITHIK CajlaHbl ’KOHE KOOAHBIH TaKbIPHIOBIH AHBIKTAY.

- [3aey xoHe npobieManapabl Tagay

- ’KoGaHbIH MaKkcaTbiH OpHATY.

2. AHaJIMTHUKAJIBIK

- Kon sxeTimM/I1 aKmaparThl Tajnjaay.

- AKMaparThIK JIaKyHb 13]1€Y.

- AKnaparThl )KUHAY KOHE 3EPTTEY.

- JXoOaHblH MakcaThlHa KOJI JKETKI3YAIH OHTaibl ofjiciH 13Aey (Oamama
HmIenrnMaepal Taaay), alroOpuTMIl Kypy.

- ’KobaHnsbl icke achlpy KOCHApbIH Kacay: KaAaMIbIK )KYMBIC kKocHapJay.

- Pecypcrapasl Tannay.

3. IlpakTuKanbiK

- JKocnapnanraH TEXHOJOTUSJIBIK ONepalusyiapabl KYy3€ere acbipy.

- AFpIMJIaFBl camaHbl OaKbLIay.

- KobGanay MeH TexHOJIOTUsIIaFbl e3repicTep (KKETTUTIK Ke31HE).

4. Ilpe3eHranus

- [Ipe3eHTanust MarepuaIapblH TalbIHIAY.

- XKobGanbIH Tycaykecepi.

- XKobGanblH HoTHXKENEpiH MaijanaHy MYMKIHAIKTEpIH 3epTrey (Kepme, cary,
0aHKTe )K00anapibpl KOCy, Kapusay).

AN N N N NN AN Y Y N U N N NN
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5. backapy

- ’KoOaHbIH HOTIKENEPIH TalAay.

- XXo0GaHnbIH camaceiH Oaranay.

STEM Oarnapiamanapsl YJIKEH Jamy olieyeTiHe ue. MyraliMaep JIOTHKaJIbIK
OiNlay/ibl JKOHE TEXHUKAIBIK CAayaTThUIBIKTBI, CHIHM OMIAyIbl OHE MpobsieManapabl
eIy JaFAbUIapbIH, MIBIFAPMAIIBUIBIK TE€H KBI3BIFYIIBUIBIFBIH MAaKCAaTThl TYpPHAE
nambiTanbl.  Okymbuiap — «pakTuiepll  TEKCepy»  JKaHa  TYXKbIpbIMJamMachlHa
(dbakTimepai Tekcepy) Kipicemi - Oyil OyKapalblK akmapaT KypalaapblHia ajblHFaH
(bakTuIepliH IIBIHAWBUIBIFBIH  TEKCEPY. Op TaKbIPBIITHI 3EPTTEYIIH HOTHXKECI
HIBIFAPMAIIbUIBIK OHIM.

STEM cChIHBINTapBIHBIH MaHBI3ABl €PEKIIETIr - JUHAMHU3M, (OpMasbAbUIbIK,
opOip agaMHBIH Xeke myaaeci. [49].

STEM TpeHHMHITEpiH €Hri3y MA9CTYpJl MOHAEpAl OKBITyaH Tepi KEeHIpeK
APYAUTTIK OKYIITBIHBI JTaMBITyFa BIKITA ere anaspl,
FBUIBIMU JYHUETaHbIMFa HWe, 63 OUIIMIH JXYHelneyre >KoHEe OpTYypil Mocenenep/l
MIENTyAiH JSCTYPil eMec TOcUTiH aepOec kyueneyre KaOuieTTi.OcblHAall TPEHUHTTIH
npakTUkanblK MaHb3el STEM cabakrapbl omerTeri cabakThH KOJIEMIH KEHEWTIN, op
OKYIIBIHBIH, ~IIBFAPMAIbUIBIK ~KAaOUIETTepIH JaMbITy MYMKIHIITIH —apTThIPaJbl.
3epTTey, MIBIFApMAaIIbUIBIK KbI3METI MEKTEIN OKYIIbUIaphIHA ©3 OCTiHIIe OUTiM aiyFa,
OutiM Oepylli BIHTAIAHABIPYFA, OKBITYFa KbI3bIFYIIBUIBIKTEL apPTTHIPYFa, OJapIblH
KOKXUEKTEPIH JKOHE OJIEyeTTI MYMKIHIIKTEpIH KeHeuTyal yupereni.bonamakra,
epecek agamJiap MEKTENTEH ThIC KepiAe, KaKETTI KOChIMINA OuTMAepAl 3 OeTiHIe
MEHrepe anajbl, KociOM JEeHrediH KeTepe anaabl Hemece KalWTa OKuibl. OKBITYIbIH
Oys1 omictemeci MyFamiMAep VIIIH TapThIMIbI OOJBIT TaObUIaAbl >KOHE OJapra
OaylaHbIH KaOLIETTEepiH >KoHE OUIIMIH JKaKChl Oarajayra KeMeEKTecell, TYCIHel,
OJIapJibl OKBITYABIH HWHHOBALMSUIBIK OIICTEPIH 137€yre >KOHE OKY 1C-OpEKETTEpiH
yHbIMIacThIpyFa KeMekTeceni. byaan 0acka, »aHa KOCIIKOMIBIKTBI, JKaHa
pecypcTapsl JaiiblHAayFa, KOJiayra jKoHe Maiiiamanyra yaKbITThl KaKeT eTel.

ONEeKTPOHIBIK OWBIHAAp, (adpuKanmap, MalldHaidap, JOTHCTHKA KeJepi,
poboTTap >koHe T.0. Oananmap FHUIBIM MEH TEXHUKaFa J€T€H KhI3BIFYIIBUIBIKTApbIH
apTTBHIPBINT KaHa KOWMaii, oJlapJiblH KaOUIETTepiHE JIeTeH CEHIMIH HbIFalTanbl. JKoHe
OJIapJIBbIH, KYMBICHIHBIH TIPE3CHTAIUACHI COTTUIIK TPEeHepi 00BN TaObLIaIbl.

FruibIMu-TeXHUKANIBIK ~ TIpOTpecc Ke3iHAE€ CTYACHTTIH JKETICTIr aJaMHbIH
KaHJal kKacuertepiHe OaitnmanbicThl. byn Typii skarnainapra OediMeny Jarabuiaphl,
OpTYpJI  MocenenepAl IIeny VIIH e3 OeTiHme OullM aly XoHE KOJIJIaHy;
KUBIHJIBIKTAPJbl KOPYre MKoHE OJIapJbl YTBIMJIBI TYPJAE >KEHYTe, IIbIFapMalllbUIbIK
OHE KPUTHKAJIBIK OWIayra, »KaHa HAesuiapbl KaJbIITACTHIPYFa, KapbIM-KaThIHACTA
OoJtyra xoHEe T.0. O31H-031 AAMBITY YAEPICIHAETI KOHE OKYIIBIHBIH K€Ke OachlH iCKe
achIpyJlarbl MaHbI3/Ibl OalIaHbICTap MYFATIMHIH KbI3MET1 00JbIN TaObUIa bl by oKy
YPIICIH KBI3BIKTHI op1 O€JICeH[II €T€ ajaThlH >KaHa OKBITY CTpaTerusuIapblH >KOHE
CTYIEHTTEP/IIH KbI3METIH YUBIMAACTBIPY HBICAHIAPBIH KOJIAHYJbl Tajam eTel.
bi3aiH obIMBIZIIA, OHIMIUTIKKE XKOHE OKYJIarbl TAOBICKA 9ce€p €TETIH (PaKTOpJapibIH
Oipi - OKyWbUIApABIH OKYAbl BIHTATAHIABIPY JeHreil. Ilemarorukanblk >KOHE
TICUXOJIOTHSIIBIK ~ 3€pTTEYJIep/ie OHBIH TOMEHieyl Oaikamanpl, OyJ MEKTENTiH
OKYyIIbIIAp YIIIH KOWFAaH TalanTapbIHBIH JCHIeHi KbI3BIFYIIBUIBIKTHIH >KOKTHIFbIHAH
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TBIM JKOFAapbl eKeHJIriHe OainanbicThl. COHABIKTAH Ka3ipri 3aMaHfbl MEKTENTe
OKBITYJIBIH MOTHUBAIUSICHI MaceJieci 0aChIMIIBIKTHI A€M caHayFa OoJiajibl.

OKyIbIH MOTHBAIUSICHI MEKTEN OKYIIbUIAPBIHBIH OuTiM  Oepy KbhI3METIHE
KAaTBICTHI OpHAJIACYbIHJA KOPIHIC Taba/bl kKOHE kKaHa OUTIMI€ TYPAKThl YMTBHUIBICTICH
cunattamanpl.  Oimay  ypaictepi, Kusi, ecCTe  cakray, Hazap  ayaapy
KbI3BIFYIIBUIBIKTHIH, 9CEPIHEH OpPEKET IeH OarbITKa ne 00Jajbl.

OKyfa BIHTATAHIBIPYABl KAJTBIITACTHIPYABIH MIHAETTI MIAPTHI - CTYACHTTIH
aKbUT-OMJIBIH TOYeJCI3MIri MeH OacTaMaIlbUIBIFBIH KepceTy Kabimeri. Hyckay omici
HEFypJibIM OeniceHal 0oJica, CTYAEHTTIH MOHIE JETeH KbI3bIFYIIBUIBIFBIH TYABIPY
OoHal, OipaK COHBIMEH Oipre OKY/bl BIHTAJAHABIPYALIH MaKCaThl MaKCaTThI KOHE Y3aK
npouecc [49].

Kazipri koramjarbl HHTErpanusi MEKTENTIH oJeMAl TyTac KaObuigaybIMeH
XKOFapbl OUTIMI, HHTEJUIEKTYyaJI[bl JaMbIFaH TYJFAHbl KAJIBIITACTHIPY MIHJIETIH
KOUWBIIT OTBIp. MeKTen MNoHAEPIHIH CabICTBIPMAaIbl TOYEJCI3/Ir, OJIapablH Oip-
OipiMeH oInci3 OalIaHbICYhl SJIEMHIH OCHIHIAM KO3KApacChlH KAJBIITACTHIPYFa KeAepri
Kentipeal. byl KalmbUIBIKTBL IIEHIYAIH Kypaidbl - OUIiM Oepynaeri MoHapasblK
WHTErpaiusi, OHbIH MAaKCaThl CTYICHTTEp apachblHaa OUIIM KYHECiH KalbIITacThIPy
00JIBITT TAOBLIAIBI.

STEM noHiHIH MyFagiMre apHaiibl Tagantapbl 00Jybl KEPEK, OHBIH IIITH/E:

e Marepuanabl TepeH Outry. CTyneHTTepre TMoHHIH Ma3MYHBIH OpTYpIi
Ke3KapacTapMeH TYCIHAIpiN, OKYIIbUIApJbl ©3MIrHEH OKyFa bIHTaTaHAbIpy. O OChI
OuliMIl maijanaHy yUIlH MaTepualapAbl Tipl €T€ OTBIPHIN, THICTI FhUIBIM/IAFBI
COHFBI ©3repiCTepAl YCTaHyFa THIC;

® MeJIarOTUKANBIK ~ JaFabpiiap. MyfamiMaep TaKbIpBIITHL  OLTyIMEH —KaTap,
CTYIEHTTEPJIIH OCBhl TAaKBIPHINKA KbI3bIFYIIBUIBIFBIH TYABIPYBl KEPEK, KaXeTTl
Ma3MYHJIbI JKETKI31M, OHbI O€NTiIl O1p KypalgapblH KOMETIMEH OIpPIKTIpYl KepekK.

OKIHIIIKe opail, MyFaliM ©3 ToHI MEH JKOFaphl MEAarorukajblK KaOieTTe- piH
TepeH Ouie Oepmeiial. COHIBIKTAH MYFAIIMIEPIH KOCiOM JaWbIHIBIFBIHA >KOHE
JaMybIHa €peKIlie Hazap ayaapy Kepek. OWTKeH1 FhUIbIMFa HET13/IeNIreH OoJialiak, Ke3
KEJITeH ajJlaMFa >KarbIMJIbI ocep eTefl. bipak FhUIbIM MEH OHEpAiH CHUHTE31H >KacaWThIH
Oomamak 01311 Kasip amapgaTtanbl. CoOHABIKTAH OYTIHI KYHHEH KEJIEHIEKTErl €H
KaAKChl OKUIIEPIH Kajlail TopOuesney Typalibl OMIaybIMbI3 Kepek.

Ocbiran OaiylaHbICTBI, CaWTTBIH aBTOpJjaphl Storyboard That - OKbITYIIBI
Edition [50] croxkeri Oonamiakta aira yMThUIQABI - Oys ojapra Kypmer. CailTrarbl
OeTTepie CaHABIK CIOKETTep MEH cadak >KOocCHapJiapblH KYpPY YIIIH IIbIFapMAaIIbUIbIK
uaessapapl Tabackl3, Ci3IH OKYIIBLUIAPBIHBI3 ©3/€PIHIH JUarpaMMallapbiH >Kacay/bl,
npoOyieManap/ibl IICNIYAl >KOHE 3epTTeY OMICTepPIHIH HETI3EePIH KYPacThIPYAbl
yipeneni. MyramimMaepre KeMeK peTiHAe rpadUKaiblK — YHABIMAACTHIPYIIBIHbBI
ycbiHaMbI3. CroKeTTIK Takra gereHiMi3 He? CHOKETTIK TaKTa IIbIFy TapuXbl: XOBap.
Xb103, 3aMaHayd CIOKETTEpIIH oKeci periHae aramrad. 1939 xbuibl «OKenmeH xypai»
(uIpMi anFaliKel PET CHOKETTEpAE TOJBIFBIMEH KOPCETUICTIH Tipi (PuibM OOJIbL
TynHyckanblK TakTamap OeJiikTepre OOJIHIeH TapuxTaplbl aWTein Oepal. Tapuxtoiy
opOip Oesiri kapTara HeMece Kara3 Oe€TiHe »Ka3bUIbIN, TaKTara >KYWell Typle
Kocbuiel. CofaH KeiiH aBTOpJiap SHTIMeNepil TajKbLiam, Kaira Kapam, Oip yakbITTa
Oip OemiriH Kapar, TYCIHIKTI €KEHIH >KoHE OHAIPICTIK >KOCMapJbl TEKCEepe aljbl.
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YakeH KkeyeMal CypeTTepllli OHICYAIH OpHBbIHA, e3repicTep OoJFaH Kesne, Oip
KapTaHbl KalTa peTTeyre, Kaira »acayra HeMece TINTI *okoFa 0oaabl. ©3repictep/ii
TE€3 KOHE OHAll ©3repTy apKbUIbl KOMTEreH YaKbIT MEH aKIIaHbl YHeM e 11!

CroKeTTIK TakTa- OyJ1 MOBECTI >KOCTAPJIANTHIH TPaPUKAIBIK YHBIMIACTHIPYIIIHI.

Croxertik TakTa(AapoH IllepmaHHbIH ce31 OOMbIHINIA) - OYJI aKmapaTThl KO30eH
KOPCETETIH KyaTThl Kypall, *acyllaJapJblH KUK OarbIThl, OHIrIMeENey, MPOIECTIH
TYCIHIIPUTYl >KOHE YaKbIT aFbIMBIHBIH KepiHicli. OHBIH HETI3IHIe, OHTIMeNecy
CIOKETTEp1 - TAPUXTHI OATHAANTBIH TOUEKTI Chi30anap JKUBIHTHIFBL

CroKeTTl ChIBBIKTBI OOJIKTEepre JAKThIPy MOJIIepiH Oy3bil, aBTOp opOip
VSAIIBIKKA TIOFBIPJIAHABIPYCHI3 06JIeK KapayFa MYMKIHAIK Oepel.

CroxeTTik TakTagarbl 0oc GuibMHIH yarici (12-cyper).

CrokeTTiH TaKTa - aHABIK MKEMJUTIK VIIiH Tamamia Oactama, rpaduKalibiK
YUBIMIACTBIPYIIBIIAP KYPBIN, CTYACHTTEPl ©3ACpiHIH OKYbIH KOpHEKI Typle
HBbIFATyFa KOMEKTECEeI1.

Mecro JleiicTems: Mecro JleiicTsus: Mecto JleiicTeus:

Mecro JleiicTeus:; Mecro JleiicTus: Mecto JleiicTeus:
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12-cypet — CrokKeTTiK TaKTaHbIH YJITici

bi3 TexHuka JkoHe wMareMaTHKa cabakTapblHAaH MYFaJiMIepre apHajaFaH
PECYPCTBIK KOHE CIOKETTIK TaKTaJapJIblH YJTICIH YChIHAMBI3.
oMnapApl YUBIMIACKIPY;

MakcaT Kypy;

KEJICIM/I1 CaKTay;

TApUXBIH AUTY;

arbIMJIaFbl aKMapaTThl AYPHIC KOJIaHa OLTy;

CrokeTTik TakTa - OyJ skoOamapibl jkacay YIIIH KOMEKII Kypaad peTiHie
KbI3MET €TETIH CypeTTep Tiz0eri. bya oKyiibiFa akmapaTThl Kajdal YChIHY KEpEKTITiH
Kepyre kemekteceni. Keckinjemene MBIHHAH acTaMm Ce3l€p aMThUIAIbLI >KOHE OVII
KApbIM-KAaThIHACTBIH HETI31 JKOHE JKOOaHBIH KATBICYIIBUIAPBIH THIHAAYIIbLIIApFa
KETKI3y HJICSIChl O6Te Maiabl.

BapnbirbpIMbI3  KyMbICTa OOJICHIH, Yilme OoJickiH Oip Hapce >Kocapiiarl
oTelpaMbi3. CIOKETTIK TakTa, TINTI ©T€ KEHUIIETUITeH TypAe i€, CUEHapuil ci3re
BIKTUMa]  mpoOJjeManapra  JalbIHAANyFa  KOMEKTecelll,  >KOCHapbIHBI3IbIH
OackalapMeH CeiJiecyiHe oHe / HeMmece uesjapMeH OalllaHbICBIH KaMTaMachl3
eTyre KOMeEKTeCce/Il.

CrokeTTIK TakTa MeH Oacka rpaduKaiblK YHBIMAACTBHIPYIIbUIAP OUTIMHIH
KONTEreH acleKTuIepl YIHIIH ©Te KoJaiiabl. MyFaliMHIH KYMBICBIHBIH HET13T1
Makcarthbl - CTYASHTTEpre akmapar Oepy *oHe ©3 Ke3eTiH/e CTYACHTTEp YFbIMIapAbiH
medepIIirin KepceTyi Kepek.

Mueza wabyvin - 0yn npoOiaeManbl IICNIyTe, XKaHa Haesiapbl xKacayra HeMece
TaJKpUIay AapKbUIbl aKMapaTThl JKWHAYFa apHaJIFaH KepemeT ofic. bypbhlH Mura
madyblI TOMIEH KYMBIC JKacayMeH IIEKTEJICTIH.

Kazip Tpenunr onnmekaiina wuWHHOBAIMSUIBIK Oomabl. OKbITYFa 3amMaHayu
TEXHOJIOTUSITIApAbl €HTI3Y «ECKD» YFBIMIAPJbl KOJAAHYMEH jKaHa oJICTEpre >KOJ
amtel.  JKoOara OailaHBICTBI  OpTYpJl TpaduKaNbK YHBIMAACTHIPYLIBUIAD MU
a0 ybUIBIHBIH KE3€HIHE TUIMIIPEK 00JIybl MYMKIH.

OpwmekmuiepaiH kaptacel nereHimiz He? (13-cyper)?
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13-cypetr — OpMekIIiep KapTachl

OpMekmIiep KapTachl - OKYIIbUIAp YIIIH BHU3YalJbl HETI3 OEpeTiH Mura
madybll HeMece YHBIMABIK Kypasl. Keiine Oy rpadukaiblK  YHBIMIACTHIPYIIBI
«TYXBIPbIMIaMaJIbIK KapTay HEeMece «opamanmaapiblH ~ BeO-rpaduKabIK
YUBIMAACTBIPYIIBICED) AEM aTalajbl.

OpwMekIn KapTachl JWarpaMMajarbl HEMece TaKbIPBIT OPTAChIHIAFbl HETI3T1
uaesra we. OpOip OeJmeKk Hemece TaKbIPBINTHIH HEri3l OWbl Hmjaeara OalIaHBICTHI.
Crmaiinepnepal kapTara TYCIPYIIH HEri3rl MIapThl CTYIEHTTEP]l TAKBIPHIIIIEH HEri3ri
JIEHTelIe TaHBICTBIPY OOJBIN TaObUIAABL. OpMEKINl KapTajap CTYIEHTTepre o3
UIesAJIapbIH KazyFa JKOHE YHMbIMIAcThIpyFa MYMKIHIIK Oepexal. JKyprizymiiepiiH
KapTachlHJa KapTajarbl 0acThl TakeIpbIn (uiaMan TypiHnae OeiHenenreH. by, opune,
CBI3BIKTHI YKOJIJIbI OUTAIPETIH UepapXUSHBI KOS IbL.

Meican: xaHapTay KypbUIbiMbI (14-cypeT)
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14-cyper — BynkaHblH KYpbUIBIMBI

Top nerenimiz He? (15-cyper)

I
I]
I]

(15-cyper) Top maxkeri

Top cBI30ackl - dIEMEHTTEPAl €Kl OCh OOWBIHINA CaJbICTHIPATHIH IMIIIM.
Topnap kebiHece KONTETeH CIOKETTEp YIIIH KaKChl TaHIay O0JIbIN TaObLIaIbl, ce0ell
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Topiap wmatpuiara OemiHeni. Kapamaiibim canbicteipy ymriH T-Chart maiinanany
yChIHbLIaABL. Topiap cidre KoeMeKTecel:

- AKnaparTbl YHBIMAACTBIPY

- TakpIpbIlITBIH ~ HEMECE TaKBIPBINTAPJBIH  OipHENIE  CHUIaTTaMalapbiH
CaJIBICTHIPBIHBI3

- OKy y1uIiH rpadukaiblK YUBIMIACTBIPYIIBUIAD KYPY

- KepHeki kectenep/i Kypy

Top makeri AumarpamMma MIIIIMIHJAE aKMapaTThl YCBIHY VIIIH ©TE BIHFAWUJIBL.
FoutbiMu 9KCTIEpUMEHTTEpACH JAEepEKTep JKUHAY, ofe0U IIEMEHTTEPl MbICAIIapMeH
KOpCETe OTBIPBIN, MATEMATUKAJBIK CO3IIK, JQJNENIIH €Ki aFbIH CAIbICTBHIPY >KOHE
Tarbl Oackanap.

Meican: 1HXY TaHOACHIHBIH 3BOIONUACH (16-cyper)

EVOLUTION OF THE PEARL - SYMBOL

THE PEARL
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16-cyper — JXKeMuyr TaHOACHIHBIH 3BOJIOIUSICHI

OKy MOTIHIIIK CUTHAJ CO3Jepl

OKy MOTIHAEpIH HaBHUrauusiayabl yHpeHy Oactayiibl OKbIpMaHjap YIIIH
KUBIHIBIK TYABIPYBl MYMKIH. PecMu OimiMre KOJDKETIMIUIN MIEKTEYJl CTYyACHTTED,
OKYy MYMKIHAIKTEp1 MIEKTENTeH CTYACHTTEp >KOHE aFbUIIIBIH TUTIH YHPEHYy MOTIHHIH
KYPBUIBIMBIH TYCIHyTe J>XOHE MAaTepUaAbl TYCIHYT€ KHUBIHABIK TYABIPYbl MYMKIiH.
CryneHTTepre MOTIHAIK MOTIHIIK CUTHAJBIK KapTajJapMeH >KYMBIC ICTEY JaFbIChIH
TYCIHY TYCIHYIIUTIKTI apTThIpaJibl, MaTepUAIAbl TYCIHYAl KETULIIPEl, OKYIIbLIAP bl
CCe MEH H3CCe Kazy VIIIH JalblHAaWAbl JKOHE 3epTTey [ar/bUIapblH JIaMBITyFa
KOMEKTECE/T].

Meican: ITA-oky MotiHaik curdan ceszepi (17-cyper)
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17-cypet- ITA - oKky-omicTeMeNiK CUTHAT

AknapatTbelK MOTiHAEp (5-kecte) omerre Oec (opmarrapibiH OipiHE Colikec
Keneai: cebemn-caigap, CalbICTBIPY JKOHE KOHTPACT, CHUMarTama, npoodsieMa >KoHe
IenIiM, JKOHE CoMkecTiK. OKylbUIap MOTIHIE KE3JeCeTIH CHUTHAIBIK CO3/ep/l
TaJKbLIa MOTIHHIH KYPBUIBIMBIH TaHYyJIbl YHpEHEI1.

5-kecte — TyciHipMe MOTIHIET] TUNITIK MOTIH KYPBUIBIMIAPHI

Tycinaipme MaTiHAEri THNTIK MITIH KYPbLIBIMAAPHI

VakpITTBIH  HEMece (dakTuiepliH  uAesIaphl,
OKWFaJlapbhl ~ OKHWFAIAPJBIH  HOTWXKECIHAE  Taiina

Cebeb1 xoHe acepi OOJIATBIH ~ TYHNKUTKTI  ocepaiH  ((pakTopiapbiH)
HEeMece (daxTinepiiH cebenTepi peTiHe
YCBIHBIIATBL.

AKmaparTa €Ki Hemece OJaH Ja KeIl OKuFalap,
CanbICTBIPBIHBI3 KOHE | TYKBIpBIMJAp, TEOpUsijJap HeMece 3artap Oipaeit
KEpICIHIIIE XKOHE / HeMece OpTypil OOJFaHbl Typajbl TOJBIK
cunarrama Oepinesi.

TaxpIpbIn TaKbIPBIITAP/IbIH, aTpuOyTTapIbIH,
Cumnarrama aTpuOyTTApJIbIH KOHE MBICAIIAPJIBIH  TI3IMIMEH
CHUIaTTAJIAbI
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Moacene xoHe MoceneHIH Oip HeMmece OipHele

Macere KoHE IIenim .
MIEINIIMI1 CUITATTaJIFaH.

DneMeHTTep HeMece OKuFajgap CaHIbIK HeMece
Kesekrinik XPOHOJIOTHSUJIBIK ~ TOPTINTE aWKbIH HEMEece aHbIK
emMec OOJIBII caHala/Ibl.

KWL xecmeci / KWHL kecmeci

KWL nemece KWHL puarpammanapsl 9/eTT€ MU IIAOYBUIBIH aJJIbIH ajia
Tajnay YIIiH KOJAaHBUIATHIH rpadUKaiblK YHBIMIACTHIPYIIBI OOJBINT TaObUIaAbl. by
auarpaMMa OKYIIbUIapAbl MU MIA0YBUIBIH O©TKI31M, TAKbIPBIITHI 3€PTTEMEN TYPHIN OJI
TypaJibl OWJIaHy YIIIH ©T€ *akchl Keneni. byn rpadukanblk yHBIMIACTRIPYIIBI O013/11H
tChart MmakeTiH maiagadblia OTBIPHIN JKacaslajbl.

Hunarpamma KWL neren ne?

binim Oepy YIIIH mnaiiianaHpUIaThIH TpapUKaIbIK YHBIMAACTBIPYIIBLIAP IBIH
amyaH Typi Oap. I'padukanblk yYHBIMIACTHIPYIIBUIAD KE3-KEJITe€H IMOH MEH TaKbIPBII
YIIIH KYpPBUTYbl MYMKIiH, 9cipece apHalbl OKBITATBIH T'PA(PUKAIBIK YHBIMIACTHIPYIIIBI
OKyIIbUIApAbl OacHIbUIBIK JKacay YVIIiH mainansl. bipak keitOipeynepi omaH 1a
HaKThIpaK, aJJbIH ajla Ma0ybUL *KOHE MU MIA0YbUIbI YIIIH €H KUl Mai1aaHbUIaThIH
rpaduKaIbIK YHABIMIACTRIpYIIbUIapAbH Oipi 6omem KWL numarpamMmmackl TaObLIajbl.
KWL rpaduri 6utiMal, cypakTapAsl KoHE aKbIpbIHAA >KaHA/IaH KaObUIIaHFaH OUTIM/II
Kazyra apHajgFaH rpadukanblk YHBIMIACTHIpYIIBI  Oojbin  TaObutagbl. KWL-
auarpamma:

- benrin aknaparTel TOWTapy

— TakpIpbINKa KbI3BIFYIIBUIBIK TYIABIPY

—Kana akmaparTsl *a3y YIIIH KOMETIH TUTI3e/Il.

KWL nuarpammaceineie  OipiHmii  Oaranbl K Oaranbl Hemece «MeH He
Outemin?». MyHBIH 0acThl MakcaThl OKYIIBUIAPJIBIH OacTankel OUTIMIHE CYHeHe
OTBIPBINT 3€PTTEy TAaKBIPBIOBIH Oactay. OKyIIbUIapFa TaKBIPHIT OOWBIHINA KIITTIK
ce3liep/ll HeMece KBIChIKa Co3/Aep KoJaaHa OTBHIPHIN OUTIETIH MU IIBITHIPMAHBIH ©TKI3Y
YbICBIHBLIAIbI.

Meicanma  kepceruirenaeit, «K» OaraHbl  ayKbIMIbl — aKmaparka —ue.
TakpIpBIITHIH, ~ AlIBUTYbl  OAETTErl Kargal OoJsibim  keneni. Erep  okyuibuiap
OUTeTIHACPIH KUBIHABIKIIEH €CKE TYCIpce HEeMece MYFaliM HaKThl aKMapaTThl TaJam
eTce, 0aCIIbUILIKTBIH KOMETIH cypay AYPHIC OO0JIAIbL.

«W)» Oaranbl HemMece «MeH He OUIriM Kejenl» OKyHIbUIapAbl 3epTTey Hemece
KbI3METKE TEpeHIpeK YHUIyre BbIHTaJaHAbIpanpl. Onap e3nepiHiH OacTamkbel OUTIMIH
Oosamiakta He OUTyl MYMKIH €KeHl Typaibl Oijlay VIIIH Taijanaynapbl Kepek.
Meicangap ysmbirbiHAa «W» OaraHbl yIIiH OipHemie Herisri cypak oOap. «K»
OaraHbIHAAFbIAA  OKYIIBUIAP TaKbIPbIT OOWbIHIIIA  HE ouleml  Hemece
KbI3BIFYIIBUIBIKTAPHl KAHIIAIBIKTHl OOJFaHbIHA OalIaHBICTHI CypakTap THUIll OOJajbl.
byn Garan oxymibuiapAbl Oenrii MakcaTieH OKyFa TYPTKi O0Jajibl.

Okyuipuiap TamnchlpMa oOHE MOTIHMEH JKYMBICTHI askraraHna «L» OaraHbl
Hemece «MeH He OUIIIM» asgKTaiFaH OoJibil caHanmaabl. byn sxepme omap «W»
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OaraHbIHJAa KOMBUIFAH cypakrapra skayan Oepeai. CoHbIMEH Katap, CTyIEHTTEp Oy
XKepJe 3epTTereH Ke3 KeJreH KbI3BIKThI Hopcenepal xa3zybl kepek. Erep omap «W»
OaraHBIHJAFbl CYpaKTapblHAa jkayan Oepe anmaca, CYpakThl >KayalcChbl3 KaJJbIPYIbIH
OpHBIHA OKYIIbLIApFa Kayarl 137y YIIiH 0acka J1a pecypcTap YChIHBUTYbl MYMKIH.

«L» OaranpiHAa OapibIK CypakKka skayam >Ka3bUTybl Kepek. OKyIibLiapra
0alIaHbICTBI «€H TOMEHT1» aKMapaT CYypaHbIChl KaxeT 00Jybl MyMKiH. Erep myranim
okymsUiapaan «W» OaraHbIHa >kayan OepyleH Oacka KeOIpeK KYMBIC aTKApYbIH
Kayaca OyJ1 KaxeT 00Jajbl.

Kapanaiietm KWL guarpammacein emec, KWHL numarpammaceiH  Kojmany
yurin Koceiminia «H» Oaransl O6ap. «H» Oaranbl, «MeH Kanail Ou1eMiHy», Kail sKepJieH
aKmapar TaOyJbl >KOCMapjian >KYpreH OKyIIbUIapFa OpblH Oeseni. Operrte, «H»
Kocbimiia Oaranbl «W» u «L» OaraHmapbIHBIH apacbiHAa opHantackaH. OKylIbuiap
Okymsmap «W»  OaraHbIHIAFbl ©37CEPIHIH CYypakTapblH KaHIall pecypcTapbl
KOJIZJaHyJIapbl MYMKIH €KEHIH OWJIaHy YIIIH MaijaiaHa ajiajbl.

MyraniM OKyIIbUIapFa KEpPEeKTi €H a3 KeJeMJeri pecypcrapibl MaiaalaHFbIChI
Keleal Me, QN[ O3MIrHEH KEHITUITeH aKmapaTThl 13/1ey[l KaJalThIHBIH YCBHIHYBI
MYMKIH. MpIcanbl, KiTall HEMece WHTEPBBIO CHUSKTHl BeO-CallTieH OalaHbIChl JKOK
pecypcThl Kocca maipanel Oonap eai. byn  okymibulapra op TYpJl  3epTTey
JarbUIapblH MakiiajiaHa OTBIPBIN MAallIbIKTAaHYFa MYMKIHIIK Oepel.

Meican: KWL nuarpammacsr (18-cyper)

WHAT 1 KNOW WHAT | WANT TO KNOW WHAT | LEARNED

WATER MAMMALS

18-cyper — KWL nuarpammacsl

[Hen6epai yunrici (Frayer) (19-cyper) neren ne?
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19-cypet — Frayer yurici

Frayer ynrici — 6ip TakpIpbil OOUBIHIAFBI OPTYPJIi CUMATTAFbl MU HIBITHIPMaHbI
HEMece uesyiap YIIH KepeMeT rpadukaiblK YHUbIMAACTHIPYIIBI OOJBIT TaObUIAIbI.
Frayer-niiH TOpT YSUIBIFBl MU HIBITHIPMAHbIHA KEPEMET TACUIAI KOJIJIaHyFa MYMKIHIIK
Oepeni, o Oip Hopcelne KoOIpeK TOKTaIyAa MYKTaX >KOHE KbI3BIFAThIH OKYIIbLIapFa
caii kxenemi. byn rpadukamelk yHBIMIACTHIpYIIBI Jk00a OactanmMail  TYpBIT
naijiaiaHybl MYMKIH, 3€pTTEy/l aHBIKTAUTHIH OIJIay MU IIBITBIPMAaHbI, HEMECE OHbI
OYKUT mpoliecc OOMBIHIA >KUHAKTAJIFAH AakKMapaTThl CakTay YIIIH >K00alaH KeWiH
Kojianyra Oomnaapl. Frayer yirici yuiiH kajapieyal Kypy OKYIIbUIapFa ©3JepiHiH
TaKpIpBINTAphl HEMECE JACTalblap Typalbl BU3YyalLJbl KOPIHIC KOCYyFa MYMKIHJIIK
Oepeii )KoHe HeTi3r1 UIesHbI TEPEHIPEeK TYCIHyTe CENTIriH TUTI3edl.

Frayer Model ma6nonbl — rpaduKaiblK YHBIMIACTBIPFBINIKA KIACCHUKAIBIK
KajpJiey.

Frayer vynriciHiH rpadukanblk YHBIMIACTBIPFBINIBI  YHUBEPCAALI  OOJIBII
TaObUIAJbl JKOHE OKYIIbUIapFa TEK CO3/IKTErl CO3JAepll Kypy FaHa emec, OJiapJbl
OpTYpJi KOHLIETIUSAaFbl OUTIMIH KEHIWTY MaKCaThbIHAA OpPTYPJl CBHIHBINTAp MEH
MOHJIEp YIIiH MaianaHbuia ajiajbl.

Meican: T'eomerpusiibk KaTThl aeHenep — Gopmanbai cesnik (20-cyper)
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20-cypet — ['eomerpusiiblk KaTThl AeHenep — @opmanbai Cesmik
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Storyboard That MarepmangapblH maiiasaHa OTBIPHIT 3€pPTTEI >KOOACHIHBIH
Ke3eHIepl:

1. bakpuiay xacay

bananap eprte xactaH Oactam e3/€piHE FaJlbIM POJIBJACPIH allbll, KOpIllaraH
OpTaChIH aKchUlan onail oteipaabl. Storyboard That ocel GakbulaynapbiH cUIATTAY
YIIIH KpICKaIlla KOMHMKCTEp TYpPIHJErl Marepuan KOJIJaHyAbl YChiHaIbl. bakbuiay
OI311H HE ce3eMi3, HEHIH HMICIH ce3eMi3, JKEHMI3, ce31HEMI3 HeMece €CTHMI3 COHBIH
OapibiFbiH - KaMTHIBL. Onap COHBIMEH Karap, MHUKPOCKOIN, TEPMOMETP IKOHE
CEMCMOMETpP CHSKTHI FBUIBIMH KYPal-’KaOABIKThI KOJIAaHyIaH >KWHAJFAH aKmapaTTaH
Kelyl MYMKIH.

2. Cypak KOWBIHBI3

Cypakrap Oip Hopcere HeETi3Aelyl MYMKIH, JeT€HMEH KehOlp cypakrapra
xayar Oepy xeHulipek. FhUlbiMU 3epTTeyliH €H MaHbI3Abl 0OMIKTepiHiH Oipl — «Xay»
KOHE «HEre» Typasbl OWIaHy. DK3aMeHIepre AalblHIany OKYILIbUIapFa KepeMeT ic
O0omysl MyMmKkiH. Omnapra e3zepiHze Oap ojeM Typajbl Ke3 KEIreH CYpaKKa aKbLIIbI
KapTaHbl KaJpjeyJl YCBIHBIN, HEMEce CypakTapjabl Oedrull TakbIpbIKa JIeHIH
KIIIIPEUTY 1 YCHIHBI KOPIHI3AEP.

3. 3eprreynep

HHTepHETTeH HeMece KiTamxXaHaJaH 137Iey CHSKTBI, 3epTTey KapamaihbiM OOJybl
MYMKIH, >KOHE OKYIIBUIADMEH CEHIMJII JKOHE CEHIMCI3 akmapaT Ke3lepl Typasbl
coifyiecy YyIIiH KepeMmeT yakwiT. FampiMmap Oackamap ykcac *KYMBIC aTKapFaHIapbIH
KOHE apbl Kapaill 3epTTey MEH JKCIEPUMEHTTEp YIIIH KaHJall YCBHIHBIC *acaraHbIH
OuTy YIIIH XypHanaapAbsl KoJjijaHajabl. Ke3 KelreH KUbIH JIGKCUKaHbI ajiiblFa TapTa
OTBIPBINT TYCIHAIPY YIIIH OKYIIbUIAPFa apHaN TamnkKaH 3epTTeyliepial OKy, Keuoip
3epTTeyieal OKy Keneci O1p uaes 00JbI TaObLIaIbl.

4. I'unore3aHsl aHBIKTAHBI3

['unoTeza — Tekcepyll KaxeT eTeTiH OekiTy Hemece Oospkam. bip aitHbIMasb
EKIHIIIICIHE KajJal ocep €T€ alaThIHBIH JKCIEPUMEHT aHbIKTayFa TBIPBICAIbI, COJI
cebenTi rumoTe3a MaHbBI3ABL [UIOTE3aHbl Kypyda €H aJbIMEH TOYyesll >KoHE
TOyeJICI3 alHbIMaJbLIapAbl aHBIKTAIl aly KepeK. OWaHbIHBI3, TOYEJCI3 alHbIMAJIbIHbI
TOyeNl allHbIMAJIbIFA ©3TePTKEHJE KaHaai ocep 0oiybl MyMKiH. OChIIaH «erep...
JeMeK...» JiereH OeKiTy KYpbIHbI3. MpbIcalibl, TeMmIlepaTypaHblH OCEpPIHEH HaHBIH
YCTIHJIET]1 3€H KaJlail ©CEeTIHI Typasibl Teprey >Kyprizy OapbiChl, TeMIepaTypa Toyelci3
alHBIMaNbl OOJIBINT, Al TOyell alHBIMalbl — HaH YCTIHJE ©Cim Keje JKaTKaH 3CHHIH
memmepi. ['mmotesa «erep...gemek...»: «Erep Temmeparypa ecce, JeMeK HaHHBIH
YCTiHJIEeT1 3¢HHIH MOJIIIEp1 ¢ COJIaid oCTi.

5. Jepek xkunay

Hepexktep MyfaigiM KypacThIpFaH O3IPJCHTeH KBI3METTIH asKTaTybIHaH,
TEKCepyJleTi TUIOTe3a HET131H/e SKCHEPUMEHT KYPrizy He OyFaH JeiiH jKapusslaHFaH
JepeKTep/Ii naigasaHyjaH TyCcyl MYMKIH.

6. Jlepektepai Tanmay

DKCMEPUMEHT HOTIDKENIEPIH YUBIMIACTHIPBIHBI3 KOHE YATLIepal, YAepICTepIH
HeMece Oacka akmapar 13aeHi3. Kui oxkymbiiap OyJl Ke3eHIe aKmaparThl TYCIHYI
KEHUIIETY VIIH KecTelep Kypa ananbl. byn maTeMaTwkaiblK JaFablHBI O1311H
FBUIBIMJIAFBI OKY MPOTrpaMMachiHa KOCYBIH KEpEMET ToCUIl 00Ja aajbl.
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7. Jlepektepai TyCIHAIpiNn OepreHHEeH KeWiH IIenTiM KaOblTaHbI3

byn kesenae rampMaap AepekTepi menriMiaep KaObUlaay YIIiH TYCIHAIpEdl.
Omnap aepekTep THUIOTE3aHBI OOJAAN TYp Ma anae dambCupUKaIUIIan TYP Ma COHBI
memenl. Han ycTiHmeri 3eHHIH 6ocylHe TeMmIiepaTrypa ocep eTell Ma JereH
AKCIIEPUMEHT >Kacail OTBHIPHIN, €KH TUIIM HaHIbl TEKCEPiHi3: OipeyiH >KbUIbI JKepre, al
EKIHIILICIH CYBIK >Kepre KOWbI KOUBIHBI3. Erep Temmeparypa Tycce, 3eH Te3IpeK eceli
Jered O1p rumote3a 00Iybl MyMKIH. DKCIIEPUMEHT asKTaJFaHHAH KEWIH KbUIbI JKepJie
KaJlFaH HaH TUTIMIHJE KeOipek 3eH 0oJca, 1epek OYJI TUIIOTe3aHbl pacTaManIbl.

8. Hotmwxenepmen Oacka rajibiMaapMeH OeJIICIHI3

Hotmxe anmMactelpy eH OacThiChl Makajalap/blH FbUIBIMU KypHaiaapia
IIBIFYMEH HEMEMe FhUIBIMH KOH(pEepeHIUsIapia COMIey >KOJBIMEH OpPbBIHIAa b
Con KypHanIapJblH MBICATIBIH OKYIIBUIAPBIHBI3Fa KOPCETIHI3, 0J1ap KBI3BIKTHI HOpCE
Taba ajnajbl Ma €KeHIH OaliKaHbI3.

Ci3aiH OKYIIBUIAPBIHBIBABIH ©3 KYpJAacTapbIMEH >KYMBICBIH 065yl FhUIBIMHU
OUTIMIe KbIBBIFYIIBUIBIFBIH JKAJFACTHIPY VIIIH MaHbBIbL OKylIbUiap e31epiHiH
HOTWXKEJIepl MEH MICHIIMIEPIMEH 9p TYPJIl )KOJIMEH OeJlice aiajbl:

- KoncrpykTuBTi Typae Oip-OipiHIH J>KYMBICBIH CBIHFA ajajibl JKOHE
aKcneptTi Oara Gepeni,

- Okymbulap Tpe3eHTalysl MalbIHAAy YaKbITBIHIA KOMIIUIK aJablHAa
coilliey HarlbICBIMEH KYMBIC >Kacalbl, OHBIH IIIIHAE XYMBICTAphl TOJBIKTAN
Ma3MYHJIQBII, OJIAPABIH HOTIDKENEPi MEH KOPBITHIHABLUIAPHI TAIKbUIAHA b ;

- CryneHTTepAiH >KYMBICTAPhIH CaJbICTRIPY YIIIH CBHIHBINTHIH FHUIBIMU
KYPHAIIBIH KYPAaCTBIPBIHBI3.

0. DKCIEPUMEHTT] KalTallaHbI3

OKCIepUMEHTTI HEFYpJIBIM KOIl ajaM acail aica, XoHe Teopusi CoHaail
HOTHXeNep Tada ajca, COFYpJIbIM KeOipek KoJaay ana ananbi[S0].

Meicain: oky noHi «I'eorpadus»

Takpipein: Taburartarsl cy aitHaIbIMBI (21-cyper)
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21-cypetr — TaOurartarsl cy alHAJIBIMBI

Cy mMKIBIHBIH OacTankbl HYKTECI JKOK, Oipak OyJ >koJl Oarmapbl ©3 >KOJbIH
TeH131e OacTaibl.

TeHi3 xkepneri CyIblH €H YJKEH KOopbl O0oibin TaObuianbl. OcblHHaH, Oipak
COHBIMEH KaTap ©3€HAEpP MEH KeJjiep, >Kep O€Ti KYHHIH KO31HEH KbUIbIHFaHAa CYy
Oymananbl. bBysr KbUibl BUTFA aya KeTepisiemi, ce6ebi o1 OHBI KOpIIaraH ayajaH
TBIFBI3ABIFBI  KeM Oonbim  keneni. JKayblH-NIIANNBIH  aya CybIFaHIA YJIKEHIpEK
TaMIllblIapFa aiiHay ceOeOiHeH Oosanpl. Temmeparypara OaiJlaHBICTBI — OJiap
JKaHOBIP, KaTKaH »KaHOBIP, Kap MEH OypIllaK acThIHIA KYJIaiIbl.

Keii0ip xaybIH-IIANIBIH O CYIbIH YCTIHE, an Keulipeyl kepre Tycedl. Ocbl
cynapasiH Oip OeJiri sxkep OeTiMeH Ko3famanabl. bys skep OeTi CTOTHI Jel arajajbl.
Bbyn cy xxepre ciHe aliMaraHIIBIKTaH 0O0JaJIbI.

Tarpl Oip cy xep O€TIHE €HiN, >Kep acThIHIA OTIN >KaTblp. bya xep acThl
CYJIapbIHBIH aFbIHbI peTiHAe Oenriun. AKbIp COHBIHIA OYJI Cy arbIMJap MEH KeJjepre
KyWbLIaIbl JKOHE COHBIHIA TEHI3Te KalTa opanalbl, COHAA Cy OyJI IUKIIAl KalTaaaH
oTe/Il.

CynwiH Oip OeJiiri GOTOCHMHTE3 YIIIH KOJJIAHATHIH ©CIMIIIKTEPMEH >KYThUIAJIbI.
Kernreren eciMpaikrep e3/epiHiH CYbIH TOIBIpAKTaH TaMbIpblHAH aynanbl. CollaH KeWiH
eciMIIKTep OyJ cynbl (DOTOCHHTE3 JKYPri3eTiH XKamblpakka anapy kepek. Ojmap MyHbI
TYTIKIIENEP/IH KOMETIMEH >Kacalibl, ojlap KcrojeMm jen aranaabl. Cyabl TackiMaiaay
YUIIH KOJIIaHBUIAThIH MPOLECC TPAHCIUPAIIMS T aTallajbl.
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CrynentrrepiHizaen Frayer Mmopmenin koigaHyra keHec OepiHiz. OKyuibuiap
KUBIHJBIK TYFBI3aThIH HOpCENepAiH Oipi - FHUIBIMU TYPFBIIAH JAWBIKTHI CO3/1K KOPBIH
aypeic Kosmany. KepHeki Tycaykeceplii HeMece KOPHEKI MbICalIapibl, COHAai-aK
*az0alna Tycaykecep/l MalnalaHy CTYIEHTTEpPre JEepeKCi3 YFbIMIApAbl TYCIHYTe
KOMEKTECe/1.

bynany

Erep cyMBIKTBIK KbI3ABIPBUICA, OJ Ta3ra etenl. byn esrepic Oymany nen
aTayajpl.

Kanbianay

Erep ras cankeiHmaca, 01 CYHBIKTBIKKA ©Tel. by e3repic KOHACHCAIMs el
aTanapl.

ATMochepanbIK KaybIH-IIAITBIH

KaypH-mambiH - Oys OydarTaH TyceTiH cy. JKayblH-IIAIBIHHBIH TOPT TYPI
Oap: xaHOBIp, OYPIIAK, MY3/IaTbUIFAH KaHOBIP MEH Kap.

’Kep acTel CynapbIHBIH aFbIMBIL.

Xepre eHreH cy xep acThl CyJIapbIHbIH aFbIMBI JCT aTalabl.

bynany

OCIMJIKTIH JKambIpaFblHAH CYyJbIH OyJaHy yJepici TpaHCOupaius Jen
aTanapl.

backa mapTrapra MbpIHanIap >KaTaIbl:

- XKanOw1p

- My3nateuran xKaHOBIP

- Kap

- byusrrrap

- Cyn1 O6ap xabatbl

- My3abIkrap

- beTTik arbIH

- NUadunbrpanms

TankpmayplH ~ CIOKETTepl -  CTYACGHTTEPAl  ©3JepiHIH  HaesJIapbIMEH
TaHBICTBIPYFa  BIHTATAHABIPYABIH  Tamama Tocun. Omap  Oamamapra  Typui
KOe3KapacTap/ibl CBIHU TYypJie Oaranayra MYMKIHIIK Oepeni. by ic-mapa TakbIpbIITHIH
OachlHAAa CTYIEHTTEPAIH OO0JIybl MYMKIH K€3-KEJIT€H TYCIHOCYIIUTIKTI aHBIKTay YIIiH
KOJIIAHBLUTYbl MYMKIH.

bipiamigeH, OKymbUIapFa oOHTIMENep TakKTachlH KepceTiHi3.  OmapabiH
CYpETIHEH MOoceJieHl Kapaynbl cypaHb3. OKylmbUIap €H JIYPbIC JIeN €CENTEeUTIH
HOopceliepre kayar Oepyl KepeK >KoHe Oy AYPBIC €KEeHIH TYCIHIIpyre IalbiH
OOJIBIHBI3.

Mine, ci3aiH cabakTapblHBI3AAFbl  CIOKETTEpJl  MalIamaHylblH  KehHoip
ujesaapol.

CTyAeHTTEpIHI3ICH Cy aWHaJIbIMBl apKbUIbl OTETIH Cy TaMIIbLUIapbIHBIH
TapUXbIH OasHIal OTBIPBIN, KOHUIAI JKOHE MIBIFAPMAIIBUILIK KOJIMEH CYy IUKIIH
TYCIHYIH cypaHb3. OKyIIbUlap Ke3-KeIreH YyakpITTa Cy UUKIIHAE ©3/IepiHIH
oHriMenepiH Oactaiapl. bys KaTTeiFyAsl Oenruni O1p Cy alHAIBIMBIH KOPCETY VIIIH,
OHTIMENep TaKTaChIHBIH KOIipMeECiH Oepy apKbUIbl ©3TepTiHI3.

CryaeHTTEpAIH OpPTYpJl OHrIMENep MOJENbJAEpPl apKbUIbl  TYCIHIKTEPIH
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tannanpa. Cy muxm JKepaeri OapiblK TIPIIUTIK YIIIH KaXeT. byd Cyabl HUKIIIK
TYpPAE KBUDKBITATBIH TPOLECTEP JKUBIHTBIFBL. OJEMIIK CyAblH 97% MyXWUT IeH
TeHI3AEe cakrajmaael, 2% My3aa, ayaga Ta3za cyaa 1% Hemece o3eHIeple KoHE
KeJIIep/le CaKTalabl.

CryneHTTepAiH MaTtepusi MeMJIEKeTTep1 Typasibl TYCIHITIH TaJIaHbI3.

Cy aliHaJIBIMBIHBIH OacTamnkbl HYKTecl XKOK. bi3 Myxurran OGacraiiMbiz. Myxut
XKep OeriniH 76,5% -bH xabanbl. MyXuTTap KYH SHEPIHCHIHBIH YJIKEH MOJILIEpIH
ciHipeni. MyXuT 3HEpPIrHsIChIH CIHIPTEH Ke3/l€ OJ KbI3aabl. by sHeprusiueiH O0ip Geiri
CcynblH OynaHyblHa ceOenmii Oonaabl. byil >KbUIbI, JBIMKBUT Cy aiHaJacChIHAFbI
CAJIKBbIH ayaJlaH K€M ThIFbI3. bysl a3 THIFBI3 aya KeTepuie/l KoHe 0J1 KOTepUIreH e, Ol
cankpiHaaThuIaibl. Cofan keiin Oyi cy OynT Ty3eal. Cy YIKEeH TaMIIbLiap >kKacaiibl
KoHe kepre Kymianael. Kanpait skaFmaiiia oJ1  JKepre Tycell TeMreparypara
OaitnanbicTel. Erep Oyn eTe cyblK 0o0Jjca, >KayblH-NIANIBIH KapJjbl, MY3JaThUIFaH
XKaHOBIp Hemece Oypiiak OoJsanbl, Olpak O KbUIbI 00Jica, KaHOBIpFa YIIBIpANIbI.
Keii0ip kaybIH-IIANIBIH Cy KOMMalapblHa Keledl, al KajaraHbl skepre Tyceal. Keloip
Kap CHUSKTBI KyJiaml, MY3JAbIKTap MEH MY3JaKTap CHSKThI JKMHaIybl MYMKIH; OYyJ Cy
MBIHJIaFaH KbUpIap Ooitbl My3natysl MyMkiH. CynbiH Oip Oemiri sxkepre Tyci,
e3eHziepre Tyceni. byn skep ycti areiHbl jen atananbl. Cy Kejre arbll, €KIHIIICI
©3CHJIepre arblll, COJaH KEeWiH MyXWTKa Kailta opamansl. CynblH Oip OeJiri xepre
eHin, cy actbiHAa >xypeai. OmapabiH KeilOipeynepi >kep acThlHIa cakKTajalbl, ai
Kebipeysepi MyXuTKa Kailta opayiajbl.

Cy muKIbl ©CIMIIKTEP/IIH TIPIIUNTIHAS MaHBI3ABI POJI aTKapaabl. OCIMIIKTED
dboTocunTe3 yIIiH Ccy Kaxker. KemnrereH eciMAIKTep ©3/I€pPIHIH >KambIpaKTapbIH/A
Cynbl anajbl, (OTOCUHTE3 HETi31HEH OPBIH alaThIH XKep. ByJl CyAbl KBUDKBITY YIIiH
3aybIT KCWJII JIeNl aTalaThlH 3aybITTBIH TYOIHAE IIaFblH ChIHAK KYOBIpJIApPBIH
naiianaHaabl.  3aybIT CyIbl JKBUDKBITY VIIIH TpaHCIHUpauus Jen  arajajibl.
Tpancnupanust - CyablH ©CIMIIKTEpre TYCETIH mpolieci. Temneparypa, bUTFaIIbUIBIK,
KEHUI KOHE KeJ >KbUIIaMIbIFbl TPAHCIHPALUS KbUIIAM/IBIFbIHA 9CEP €Tyl MYMKIH.

Cy aliHAJILIMBIHBIH HET13T1 Macenenepi

1. XKauOwIp Kaiina?

2. ©3eHiep arblll KeTyre He ceden 0oJaanl?

3. Here Ty371b1 )KaHOBIp emec?

4. Cy aliHaJBIMBIHBIH HETI31 Ke3eHIepl KaHaai?

Cy mukitHiH cabaK »KOCMAPBIHBIH KOCHIMIIIA HACAIaphI

1. T-puarpamMmanbl malgaiaHbll  CyAbIH [UKIAEPIHIH OJEMHIH TYpJi
OemKTepiHAe Kajlaii epeKIeICHETIHIH CaTbICTHIPBIHBI3.

2. Erep cy mukiibl 6osiMaca, OHJa QJIEMHIH KaHJal OOJIATBIHBIH CHUIATTAy YIIiH
OHI'IME TAKTaChIH >KacaHbI3.

3. OkymbUlapbIHBI3AH ajgaMJapFa KOJJIAaHAThIH Cy MOJIIepiH a3alTyra
KOMEKTECY YIIIH MOoCTep kacayra keHec OepiHi3 [50].

[3mecTipy »koHE 3epTTey >KYMBICTAPBIHBIH DSJIEMEHTTEPIH KaJbIITACTBIPY 1C
KYy31HIE cabaKThIH OapiblK KEe3eHIEpIHEe, MaTepruaiiap/ibl TONTACTHIPY MIHIETTEPIH
KAJIBIITACTBIPY/IaH KOJIJAHBUTYbl MYMKIH. ByJI JKYMBIC 3€pTT€y HOTHKENIEPiH IIaFbIH
xobaylapra, COHBIMEH KaTap FhUIBIMHU-3€PTTEY >XYMBICTapblHA TIpKEydl OOJDKaIbL.
byn xarmaiina FeUIBIMU-3€PTTEY JKYMBICTapbl CTYIAEHTTEPIIH OEJICEHIUIIr PEeTIH/Ee
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TYCIHAIpUTyl KepeK, oJjap JKayamnrap ajablH-ajla Oedrun  eMmec, 3epTTey
npooOsemManapblH IIenryre OaimaHbicThl. MyHmail mocenenepie 3epTTeNeTIH MoOH,
O/IeTTe, CaJbICTBIPYyFa, TalllayFa >KOHE KEWIHHEH TOYeJCi3 KOPBITHIHIBI JKacayra Typa
keneTiH  OipHeme  (dakTtopra  OailmanpicThl.  OcbhUlaifiia, 3epTTey  KbI3METI
CTYJICHTTEpre MYMKIHIIK OEPETiH OKBITY 9iCi OOJIBIT TaObLIAIbI:

[ JrbuieiMu OiiM KOJIIapBIH MEHTEPY;

[ ]¥buIbIMHU-3epTTEY JKYMBICTAPBIH JKYPTi3y KaKETTUINH KaJbIITACTHIPY;

[ xen »xoHe TepeH OiliM ajyra;

[Jomapapr T€3 yoHE MKEM/II TYp/e Kalai KOoJIaHy KEpeKTIiriH yipeHiHis.

MekTtenTteri FbUIBIMU-3€PTTEY JKYMBICTapbl 3€pTTENreH KYObUIBICTAp MEH
MPONECTEPAIH MOHIH aHBIKTAy YIIIH CTYJIEHTTEp MEH OKBITYIIbUIAPIbIH O1pJIeCKEeH
KYMBICHI 00BN TaObUIambpl. MyHJall e3apa OpeKeTTeCy/iH MakcaThl MYFaJIIMHIH
IIBIFAPMAIIbUIBIK TYJIFAaHbl JTAMBITYFa KarJail jkacay, OHBbIH ©31H-631 aHBIKTay >KOHE
©31H-631 JKy3ere achelpy OoJb TaObuiafbl. OChl MakcaTKa XKeTy YIIIH MYFaJIMHIH
©31HIH 3HWATKEPJIK KOHE TMEIaroTHKalblK oJieyeTiH Oily, FhUIBIMH 3epTTeyjep
OMICTEpIH  MEHrepy JKoHE €H O0acThiChl, OKYIIBIHBI Kajlaii  maiijanaHyra
OOJIATBIH/IBIFBIH YHPEHY MaHbI3/Ibl €KEHIH OUTy MaHbBI3/IbI.

FouteiMu  3epTreynepre  OalbIHABIK, MBICANBI, cayalHamamap TypiHIe,
KecTeNepAl ’kacay - CalbICThIpy, pedeparrap xa3y, MakajaldaplblH TE3UCTEPI,
FBUIBIMU Makanamap Oosrypl MymkiH. ComaH KeWiH aKmapar TaljlaHallbl >KOHE
TAJIKbUIAHAIBI.

3epTTey HBICAaHBI MPOOJIEMalbl >KaFmaibl TyAbIpaThIH Oenrin Oip mporecc
HeMece KyObutbic. OOBEKT MOCENeHIH ©31HAIK epeKIIeNirt O0oybn TaObUIaAbl, COJIaH
KEWIH FBUIBIMU-3€PTTEY KBI3METIHIH HETI3r1 OarbIThI.

3epTTey TakbIpbIObl - 1371y JKYPTrI3UIETIH OOBEKTIHIH epekiie OeJir.
3epTTeyniH TaKbIphIObl TApUXU OKUFAJAp, JKAIMbl KYOBUIBICTAp MEH Yaepictep,
OJIapJIbIH JKEKE acIeKTiepl, COHJal-aK JKeKeJlereH mapTHsiiap MEeH TyTacTail anFaHjia
(2JIeMEHTTEPAIH JKUBIHTBIFBI, KapbIM-KaThlHAC, OOBEKTIHIH Oenriun Oilp cajgachkiHIa
KaTbIHACTAphl) OOJybl MYMKIH. ByJl >XKYMBIC TakKbIpHIOBIH aAHBIKTAUTHIH 3E€pTTEY
TaKbIPHIOBI.

Takpippil - mpoOJieMa WISHIUIETIH TapagurMaHbl aHbIKTalael. On  OChl
JKYMBICTBI CUTIATTaWThIH OeNriT O1p acCHeKTICIHAE 3epTTey OOBEKTICIH OLIIpeTi.

Kenrteren cryaeHTTep YVIIIH TaKbIpbIl TaHAay €H Kypaenal ke3eH. JKui osap
THIM ayKbIMJIbl HEMECE KYpJeli TaKbIPBINTApIbl TaHAaNIbI, OV 3epTTey IIeHOepiH e
Kapusslay MYMKIH emec. backa skcTpemanibl, erep CTyAEHT TeK «bac TapTKam»
TaKBIPBINTHI TaHIaFaH Ke3Je, OJI TeK OacTamkbl 3epTreyin yuriH oenrici3. CoOHAbIKTaH
TaKBIPBINTHI TaHJIAy KE31HJE FHUILIMU KEHECIIICIHE KOMEKTECY 6T€ MaHBI3IbL.

3epTTey TaKbIPHIOBIH TaHJIAYABIH HETI3T1 KPUTEPUIIEpi:

1) TakpIpIl CTYIEHTTIH TEK OChl YyakKbITKa FaHa €eMeC, CTYISHTTIH
KbI3BIFYIIBUIBIFBIH TYABIPAJIbl, COHBIMEH KaTap CTYACHTTIH KOCIOM TaMYBIHBIH >KaIIbI
MEePCIEeKTUBAChIHA COMKeC Kenel. OoamaKk MaMaH IpIFbIHA TiKeJIeH KaThICThI OOJIIB;

2) TaKpIpBINTHI TaHAAY, €H AIIbIMEH, OFAaH >KOHE OKYIIbIFa KOHE MYFajiMre
JIETEH KBI3BIFYIIBUIBIKKA HETI3[enyl KepeK. byn karmaiina cymnepBaiizep MeH
CTYIEHTTIH apachIH/Iarbl KapbIM-KaTbIHAC TOCTYpJI «MarucTp-0oKyIIb»
KaThIHACTApbIHA YKCAc;
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3) TakpIpBINT KazipTi >kKaFjaaiaa KOJAaHBLUIYbl THIC, SFHH, TaHIadFaH TaKbIPbIT
OOMBIHILIA TAPUXU JIEPEKKO3AEP MEH ocOueTTEP OOMYbI KEPEK;

4) TakpIpBINl 3aMaHayd FbUIBIMFA KATBICTBI 00JIybl KepeK. COHJBIKTAH FhUIBIMU
KETEKIIHIH MIHJETI - 0ac 3epTreyuliHi Oenrun Oip MoceleHi d3ipiey JeHreiiHe
OarbITTay.

3eprreyni  madbIHAAyAarkl OKayanThl KE3€H - 3€pTTeY  TaKbIPBHIOBIHBIH
©3CKTUIIIH aKray.

TakbIpbINTBHIH TYXBIPBIMIAMAChl CEKLIII ©3EKTUIIH KaMmTy JoJ1 >KOHE KbICKa
0osysl kepek. COHBIMEH KaTap, OChbl TaKbIPBINTHIH ©3CKTUIIH HEre oJeIeUTIHIH
KOPCETY KepeK, OChl TaKbIPBINTHI 3epAeiey/liH ceOenTepi KpICKala OasHaanabl KoHe
OYPBIHFBI 3€PTTEYJIEP/IC OHBI alllyFa HE KeAepri KEITIP/IL.

3epTTeyaiH MakcaTbl - 3€pTTEYIIIHIH ©3 >XYMBICHIHBIH AasKTalyblHa >KETYiH
KAJIAaThIH KOPBITBIHIBI HOTIKE. 3€pTTEYAIH MAaKCaThH TYKBIPhIMJAAY, JISCTYpJil
TYpZi€ FBUIBIMH OHTIMEJe MaiiajaHbUIaThiH KIMIIENepAl MaiganaHa OTBIPBIN, TYpIi
YKOJIJIADMEH YCHIHBLUTYbl MYMKIH:

anry;

OpHary;

aKTayFra;

HaKThLIAY;

OKYy¥a;

XKoHe OacKamapbl KapacThIpalbIK.

3epTTeyaiH MIHAETI - YCHIHBUIFAH THIIOTE3aFa COMKEC MaKcaTKa KOJ JKETKI3Y
XKOJIapbl MEH KypajJapblH TaHIay. MakcaTKa YIIiH »acadybl THIC KaHJal eTIHIII
KON KETKI3UIAI peTiHAE JKYMBIC OapbIChlHAA CTYIEHTTep MpoldsieMa Y31IK
TYXKBIpBIMJQIFAH KaHAal TYCIHAIpYyTre THIC.

3epTTey TOHI AHBIKTAIFAH JKOHE TAKBIPBINTHl KOPCETUITeH, MAaKcaTbl MeEH
MIHJETTEP] TYXKBIPBIMIANIBI KEHIH, OJ FhUIBIMU-3€PTTE€Y KBI3METIH JKy3ere
achIpbUIATBHIH OOJIAJBl KOCHAPBIH kacay KakeT. bemiMIepliH aTtayjiapbl *KYMBICTHIH
MIHJIETTEPIMEH TBIFbI3 OalIaHBICTHL. JIOTHKANBIK Oip-OipiMeH OaiaHbICThI, OJIap
KbICKa OOJybl THIC, OHE Tapayjiap Mocenenepl Kapaigaasl KesieMi Oanama
MYMKIHAIKTepl OOJIybl THIC: aTarblH »aHa peJakiusaga KOWbUIaThIH TajamnTap
TakbIpBIOBI peciMJieyre KOWBbUIAThIH TalanTapabl ykcac. KimkeHnTtalt Tapaymnapna
OenmMaepAl axpipara OuTyre 00Iabl.

MyfagiMHIH MIHAETI - OKYIIBUIAPABI 3epTTeyre KakeTTl KypaljgapMeH
KaMTaMachl3 €Ty.

OJliC — 3epTTey MaKcaThlHA KOJ JKETKI3y TocUIl. 3epTTeyll KYy3ere achlpy
MYMKIHJIIT1, OHBIH OpBIHAATYbl JKOHE HAKThl HOTIDKETe KOJ KETKI3LIyl OMICTIH
TaHJayblHa OalIaHBICTBL. OMIC, IIBIH MOHIHAE, FHUIBIMU aKMapaTThIH «TaOyIIBICHD).
3epTTey oaicTepl Oenria Oip kykene KoJaaHbUIa b

3epTTey ONICIH TaHJaraH[a, OJ MbIHAaJlall TajanTapra coWkec OOJybl THIC
€KEHIH €CKepy Kepek:

v\ 3epTTeyiH MakcaTTapsbl;

v’ Kesi;

v 3epTTEYIIIHIH FHUIBIMH MYMKIHAIKTEPI.

KarbicymibiapiblH  3€pTTEy OIICTEpPIH MEHrepyl VIIIH apHaibl kaz0anap
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Kacayra Oolanpl, olap: «3epTTeleTiH MOTIHAI Kajakl jkocmapyiayra Oojambi?y,
«Tapuxu TyIFaHel Kada cunarrayra Oonanwl?», «Tapuxu oOKuramapIbl Kajaid
canpICThIpyFa Oonanwi?», «KinT ce3 oficiH maidamaHblll, MOTIHMEH Kajail »KYMBIC
ictey kepek», «Typm ke3kapacTapAbl Kajmaih 3epTreyre Oonanwl?», «Tapuxu
OKWFaJlap apachIHIarbl cebOen-canuap/blH OalIaHbIChIH Kajlali arnyra 0oJajbi?y,
«lonmennmepai kanmait KenTipy Kepek» >KoHe T.0.

Tapuxu 3epTTeysiepre cuiTeMe kacail OTBIpbIN, Oy Ke3eH oaeOueT IieH
kaz0arra Tapuxu Jepek Ke3IepiH oKymaH Oactamanbsl. MyHaa MeH opOip TapayablH
erKeU-TerKeI 3epTTey KOCHaphlH >Kacaydbl YChIHAMbIH. MyHJIail Jkocmap 3epTTey
KYMBICTApBIHBIH €H OachIH/Ia KYTUIETIH OapibIK Mocenenepl KaMTybl THIC, COHbIMEH
Karap JKYMBICTA KOJJIaHBUIATBIH 3€pTTey oicTepiH KamMTuabpl. Coil  Ke3eHIe
MPaKTUKANBIK ~ MaTepuall  JKWHAKTaldaIbl:  CyX0aT  KYypridy, CTaTUCTHKAJIBIK
3epTTeyJiep, MOJACIBILY Karlaiinapel, Oaikay, CabICTBIPY, CYpPETKE TYCIpy *KoHE T.0.

JKYMBICTBIH TEXHOJOTHUSJBIK KE3€HIH JKY3€re acblpfaHHaH KeWlH, aJIbIHFaH
HOTIDKENIEP/Il  «KOPCETy» KepeK: 3epTTeyAiH OacblHAa YCHIHBUFAH TUIOTE3aHbl
KAHIIAJBIKTBI JI9JIENIAC aNaThlHBIH aHBIKTAy, OJIapAblH KOWBUIFaH MakcaTTapra
COMKECTIrH alKbIHaAY.

3epTTey asKTaJFaHHAH KEWIH aJlbIHFAH HOTIKENEepl TIpKey, MYFaIiMHIH
Kapaybl MEH MaKyJJaybl - COHFbl K€3€H — 3epTreyll Kopray. Erep ocbl Ke3eHHIH
MaHB3ABUIBIFEI  OKYIIIBI MEH MYVFaldiMHIH TajgaOblHa caif  KeiaMmece, carmalibl
KYPri3UIr€H 3€pTTey TINTI JKApUsIbl TYPAE YCHIHBUIFAH KE€3/1€  CEHIMJUIIK
Tyrb30aiinpl. Katenepai OosigpipMay YIIIH KaTbICYIIbUIApFa ajjbIH-ajia JaibIHAATY
KEPEKTIT1 *KalbIH/Ia €CKEPTY kKacay Kepek.

O3iH-031 TaHy KaXKETTUNIKTEPIH KaHaraTTaHABIPY, WUHTEIUICKTYaJbl JCHIeHiH
KOTEpy, LIbIFapMaIbUIBIK OCHIMAUTIKTI apTThIpy YIIiH, cabakTaH THIC YaKbIT IIIIHJE
CTYJIEHTTEP/IIH KEPTUTIKT1 JEHIeHIe FhUIBIMU-3EPTTEY KYPri3yl KOMEKTECe/Il.

Tyran xep TapuxblHa OaMIAHBICTBI MoceleNiep CTYASHTTEp VIIIH OHAl emec.
CoHIIBIKTaH KONTEereH caldakTapAbl TYFaH OHIPJIH, KaJlaHbIH, aybUIAbIH OTKCHIHE
KATBICTBI JIepeKTepieH Oactay kepek. Tapuxu JgepeKke3ep/ie ajFall peT Kail Ke3lleH
atana Oactanwpl? Ataynmap kadgan maiia 6osnbl? CoyneT eCKepTKIIITEpl HEere >KOHe
Kalmad Kypbuiabl? Byl  cypakTtap OKymIbUIApAbIH KOTHUTHBTIK — OE€JICEHIUIITIH
Oencenpaipeni, OUTIM KAHAIBIFBIMEH KbBI3BIKTHIPAbl, KbI3BIFYIIBUIBIK - MKOypiey
MEH JKYKTEMEJIEYCi3 OKY OJIbI.

CryneHtrep ©31€piHIH TyFaH KEpiHIH TapuXblHA OalIaHBICTBHI KOITEreH *KaHa
FBUIBIMH ~ 3epTTeysiep Kyprizeal. JKyMBICTBIH TakbIpblObl op-aiyaH: «MeHiH
KaJJaMHBIH Tapuxb», «Xazper CynTaH Memnti - AcTaHaHbIH 3aMaHayd KepIHICI»,
«bi311iH KanaMb3ABIH KOPHEKTI TYPFBIHAAPED, «Kama KeIenepiHiH TapuXxb».

Herisri >xoHe eH Kypaeni Ke3eH — Olpiecin ’kacalaThblH >KyYMbIC. MiHIETTI
KYPBUILIMJIBIK KOMIIOHEHT MYHJa MOTHUBalMsl OOJIBI TaObUIAJbl, OHBIH MaKCaThl
CTYJICHTTEpre MOceJjie HeMece Mocelie KOO YIIIH >Kardail >kacay OOJIbIT TaObLIaIbL.
OKBITYIIIBI KEPTUTIKTI TapuX MaTepHalblHAH cabak aibll, MPOoOJEeMabIK JKaFdaiabl
Tyasipanbl. CrtyaeHTTep OYJI MOCENEHI IIEHIyre THIPBICAbI, JKayall 13/1eial KOoHe
aKplp COHBIHIAa MAaHBI3[bl JKOHE ©3€KTI TakbIphlTapAsl Tadanbl. Mypaxkaiira
AKCKYypCHs, apAarepjepMeH Ke3jecyjdep MeH cyxOarrap, epiKTUIep >KYMBICHI,
KaJlaHblH MaHbI3Ibl KYHIEPIH TOWIay 3€pTTey TaKbIpbIOBIH TaHJayfa 30p bIKHAJ
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eTel.

MyHbIH 09opl BIHTATAHABIPYIBIH HETI3IH Kacayra MYMKIHIIK Oepesl, OHbIH
HOTIDKECI CTYACHTTEPJIIH KbI3bIFYIIBUILIFBIH TyabIpanbl. Omap xkaHa Hapcenep/l
13/leyre JkoHe Talyfa, OJapAblH IIBIFAPMAIIBUIBIK KaOUIETTepiH 1ICKE achIpyFa,
©3JICpIH TAaHBITYFa CEMNTITIH THUTI3E/l.

Tapux >XOHE JXEpPruTIKTI Tapux OOMBIHIIA FBHUIBIMU-3EPTTEY KYMBICTAPBIHBIH
HETI3r1 TypJiepi:

- TaKBIPBINTHIK ca0aKTapibl YUBIMIACTHIPY;

- TyFaH >KEpJiH TapuXbl MEH MOJICHUETIH 3€PTTEY;

- aTaKThl afjaMJapMeEH, COFbIC )KoHEe €HOEK apjaarepyiepiMeH Ke3zaecynep;

- TAPUXU KOHE MOJICHU OpPBIHAAPFa KCKYpCHUsIIap KOHE casxar;

- DKCKypCHsIIap HETI31HJIe MaTepualgapabl )KUHAY KOHE OHJICY;

- OKEPrUTIKTI 3epTTey YXKBIMJABIK TONTApABIF 3€pTTEY KYMBICTAPBIHBIH
KapTachblH TIPKEY;

- TapuXu OIOJUIETEHBJIEP MEH MEKTEN ra3eTTepiH IIbIFapy;

- ¢hoToMaTepuaNIap bl Kobanay;

- eleyll KyHAI aTanm eTyre apHaliFaH >KEPruliKTi MEKTeNTepjae cailbicTap
KYPrizy;

- «He? Kaitna? Kamran?» OWBIHBIH YUBIMIACTBIPY;

- FBUTBIMU KOH(EpEeHIMsIIapFa KaTbICy.

OpTYpial  ic-lmapanap  CTYIOEHTTepre  FhUIBIMH-3€PTTEY  JKYMBICTapblHA
KBI3BIFYIIBUIBIK TaHBITYFa MYMKIHIIK Oepesl. Mpicanbl, mpoOiieMasblK CHIIATTaFbl
OHTiIMeNIep OMBIH AJIEMEHTTEPIH KaMTBIFaH >Karjaaija.

3epTTeynepaiH TYpJi HBICAHAAPHI CTYACHTTEPre KOMNTETeH TapUXU IKOHE
©JIKETaHy 3epTTeyJepiH TaHyFa, Oi3/11H MEMJICKETIMI3/IIH >KaKChl a3aMarhbl 0OJIyFa, O3
KYIITEpiHEe, ©31HE CEeHyre, ©3IMi3[l TaHyFa MYMKIHIIK Oepesl, OWTKEeHI, ©3HHIHK
3epTTey >KYMBICTapbl TYCIHICTIK MpoleciHe OaimaHbICThl MpobiieMaaap MEH >KaHa
OUTIM ally VIIiH KbI3BIFYIIBUIBIK TYJBIPyFa KOMEKTECE/l.

Erep ci3 makcarTel Typje 3epTTEeYIiH 9p TYPJl dJeMEHTTepiH MaigalaHCaHbI3,
OJI CTYIEHTTEpJIH MOH OOWBIHIA HAKTHl KbI3BIFYIIBUIBIFBIH TYIBIPBII, 13/1€y YKOHE
3epTTeY MNaFbUIapblH JaMbITyFa JKOHE OKY JKOocmapbl IIeHOepiHae OuliMIepiHiH
YKOFapbl ICHreliH KaJabITacThIpyFa Oomamsl [S1].

PoGoToTexHuka - OarmapiaMaiiay >KOHE KYpacThIpyMEH Karap TEXHHKAJIbIK
IIBIFAPMAIIbUIBIK  JAFIbUIAPBIH  KAJBIITACTBIPYFa, HAKTHl FHUIBIMIAPABI 3€pTTEyTe
MYMKIHIIK O€peTiH »oHE OJapJblH epTe KociOu OarjapblH KaMTaMmachl3 €Ty YIIIH
CTYJEHTTEp/Il BbIHTANAHABIPYFa, Oajalap/AblH JapbIHABUIGIFBIH JIaMBITYFa ©3 YJIECIH
O1piKkTipre KOochMIIIa OUTIM Oepy MEKTeOIHIH HeMece YUBIMHBIH IC-IIapajap CEpUsCHI.
bimiMm Oepy oOpTaibiFbl TaKbIPhIT OOWBIHIIA OKYIIBUIAPMEH >KYMBIC OapbIChIHIA
KO3Fally VIIIH OFaH CoHMKec OKBITY OarjapiaMachlH TaHJaraH Ke3lle, OChIFaH
OallTaHbICTBl CYpaK TYBIHAAWIBI: OJlapFa KaHgal OarbITThl TaHzay kepek? Kazipri
YaKbITTa, MEKTENTe pPOOOTOTEXHUKAHBIH OKY-J/JICTEMETIKTEPIHIH KeM JIeTreHie eKi
Typ1 Gap:

- PoGocnopr;

- STEM-po0oTOTEeXHHUKA.

BipiHmi omicTiH MIHAETI —MEKTEeN OKYIIbUIApbIHA OJMMIIMAJAJIBIK eCerTep/al
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mienryre, OocekenecTikke KaOuleTTi kobOamapabl  JAaMbITyFa KOHE  OCBIHBIH
HOTHXKECIHIIE MEKTENTI, ayJaHnbl, OOJBICTHI TYpJil KOHKYpCTap/ia, KOHKYpCTap MEH
KOpMeliep/ie TaHbITa ajaThlH €H JapbIHIbl OKYIIbUIApAbI Oeuin kepcery. MyHnai
XKarmainapa OKbITYy 9/IiCTEMeC! Kelleciieu:

— OKYIIbUIApFa 3JIEMEHTTIK 0a3aHbl )KOHE HET13T1 KYPBUIbIMIAP/Ibl TAaHBICTHIPY;

— OKYILIBUTAP/IbI Oar/apiaManay TUTIHIH HET13T1 KYPbUIBIMBIMEH TaHBICTBIPY;

— OKyIIbUIapFa KJIACCHKAJBIK TalChlpMalapAbl IIEmyre YHpeTry: Ty3y
OOMBIHAAFBI KO3FAIBICTAp, KEAEPTUIep/l AaHBIKTAY >KOHE OJapJbl alHalbIl oTy,
JTaOMPUHTTAH IIBIFY;

— KeJecl KapbhICTapAblH epekKeNiepiHe ColKec, OChl CcalbICKa JalbIHAATy YIIiH
pOOOTTHI )x00aay »KoHe Oaraapiaamanay MOCEJIeCIH MHTEPaKTUBTI TypJe HIeHel.

Byn TocunmiH kakcel JKarbIMEH Karap KeMInunikTepi nge Oap. Herisri
apTHIKIIBUIBIFBL - KOFAaphl MOTHBAIMSA, OUTKEHI HOTHKEHI CabICTHIPMANbl TYpPHAE
KbICKa YyaKbITKa Kepyre Oosiagpl — poOOT caibiCKa malblHAanzaabl, poOOT KEHEl.
MoTtuBaliys xoHe O9CEeKeIecTIK ocepl — Y3IIK POOOTOTEXHHK aTaFblHa OoCeKelecy.
CoHpaii-ak, 0ocekere KaOUIETTI pOOOTOTEXHUKAHBI TAHJIaFaH Ke3]1€, MEKTEN >KaKbIH
apaza KOFaMmJbIK HOTIDKENepre KO KeTkize anaibl. «CopTTHIK» pOOOTOTEXHUKAHBIH
KeMIIUTIKTEp1: KbUIaM HOTIDKE camajibl OUTliIM aiy JereHil OulaipMeil, *KeHICKe
JIETeH KOFapbl MOTHBAIMSA OKYIIbUIAp Y3aK YaKbIT OOWbI KaHail na Oip KyJjjae
OopbIHAApbIHA He OoJMaca, XKYMbICTapbl Oekep O0dybl MYMKiH. MyMKIHAITIHIIE
KOITEreH KOHKYpCTapFa KaThICYy[bIH aWKbIH OarbIThl MYFaliMIe€ OKY YaKbITHIH
IIEeKTeY KaFJaalblHa camnajibl OUTiM Oepy YaAepiciH Kypy KubIH, cebebi O6ip KOHKypcKa
KaThICKAaHHAH KEWiH Kejecire nalbiHAbIK OipaeH Oactananabl. JKoHe Oy, ©3 Ke3eriHjie,
OKyIIbUIAp KoOiHece IIEKTEeYNl TarchlpManapabl IIenie anajbl JereHal Ourmipel,
OJIapJIBIH OUTIMI1 Tasi3 JKOHE KOFapbl MaMaH IaHIBIPbUIMAaFaH.

PoOoToTexHuKaHbIH OYpPBIHFBI TOCUIMEH calbicThipranaa, STEM omicin
Koijanyra Oomanbl. Ocbl 3epTTeyliepAiH OapbIChIHAA OKYIIbUIAp TEOPUSIIBIK
OuTiMAEepiH ic Ky3iHJIe OEKITyMEH FaHa eMecC, pOOOTOTEXHUKAMEH JI€ ailHaJIbICaIbl.
Teopusiiblk OUTIM HaKThl FhUIBIMIAP OOMWBIHINA: MaTeMaTHKa KoHEe (U3MKa, KOHE:
XUMUSI, ACTPOHOMHUS, OHOJIOTHS, HKOJOTHs O00dybl MYMKIH. OKy >KOCHapbIHBIH
MaHbI3Abl OeJiri HakThl mporecrepre Oarmgapiay OoJbim  TaObUTanbl. MyHait
Karmaima poOOTOTeXHMKA JKaWbIHAA OLIIM aldyJblH JEHredl »Xorapbl emec. bipak
OipAeH KaparaHja OUTIM aily »KoHE HBIFANUTYIBIH >KYMeNl Ke3Kapachl MEH op allyaH
typiaepi. STEM Garnapiamanapbl Ka3ipri 3aMaHFbl FajdbIMJap MEH WHXKEHepJiep YIIiH
KOKETT1 1preii OUlIMII HWrepyre »oHe >KMHAKTayFa OarbITTaFaHIIBIKTaH, Ka3ipri
3aMaHfbl MEKTENTIH MHTErPalUsChl YIIIH €H KOJaisibl 00JbIn TaObUIabl. AKaJIeMHK
ILJI. Kanuia aiTysl Oo#bIHIIA XKAKChl HHXXEHEp TOPT OOJIIKTeH TYpyhl Kepek: 25% -
TeopeTuKk Ooiy; 25% - cypermni (MamuHa >k00anaHOAlbI, CypeTTey KepeKk — MEHI
oChbUTail yilpeTkeH); 25% - 3KCIepUMEHTATOp, SIFHU Ci3 MAalllMHAHBI3AbI 3€PTTEUCI3; all
25% eHepTankpllll 0Oy KEpEK.

OKy OpbIHZApbIH pOOOTOTEXHUKAIBIK JKOHE  0Oacka  JkaOabIKTapMeH
KapaKTaHbIPy STEM-TpeHuHrTep YUIIH O1p-OipiHEH epeKIieneHe ],
KOHCTpYKTOpJiap Ja Oip-OipiHEH epeKiieleHyl MYMKIH, OlpaK Ke3-KeJreH
KUBIHTBIKTa OarapiaMallaHaThiH KOHTPOJUIEPIIH O0JIybl MIHIETTI OOJIBIN TaObLIA b

Meicanbl, Peceit @enepanusicbiHblH, ApXaHrenabCK KanackiHaarbl Ne 24 MBY
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rMMHa3usIcbiHIa «MeKTenke HHXKeHepsik OuriM OepyaiH Oacramyws» (OynaH opi -
HMO nemece «MmxeHepiik 3epTxaHa») K00achlH ICKE achlpy TXIpHUOEC! Kapalibl.
’KobGanbIH HeTi3T1 Te3uci: «3epTTey - 3epTTey (0ackapy) - KaHa IenIiMaep 13Aey».

bimim  Gepy yibIMBI (TUMHa3us1) OUlIM Oepy TEXHOJIOTHSCHIHBIH KeJecl
JKUbIHbIHA He[52]:

- LEGO MINDSTORMS EV3 Education KOHCTpYKTOPBHI;

- Arduino TexHosorusicel, Scratch 4 Arduino, LilyPad Arduino
(3MEeKTPOHABIK TOKBIMA);

— Kinect, kommbloTepJiik OWBIH OWHAM XKaTKaH aJaMHBIH CO31H >KOHE
KO3FaJIbICBIH TaHU ajlajibl OHE OCHIHBIH apKAaChIHAAa OMBIH MPOIECiH Oackapa anajbl.
Kinect KOHTpOJUIEpIHIH KOMETIMEH OWBIHIIBIHBIH KO3FAJIBICBIH - TINTI OlpHeIe
OMBIHIIBIHEI OIp yaKbITTa - JKpaHAarbl KECKIHHIH KO3FalbICTApbIMEH CHHXPOHJayFa
0oJiajpl, COHIal-aK OapJIbIK OMBIH SpeKeTTepiH OeifHexkaz0ara afHanabIpyra OONaabl.
ByJs1 ”HHOBAIMSJIBIK TEXHOJIOTHS OUTIM Oepy *oHe OUTIM aly MYMKIHIIKTEpiHe Oai.

— LabVIEW - Oykin onem OOMBIHIIIA TEXHUKTEpP, WHKEHEpJEp, Meaarorrap
MEH FalbMIap OJIiey, TecTiiey, Oakpiiay, aBTOMATTAaHABIPHUFAH FBUIBIMU
Toxipubenep MeH OUTIM Oepylli aBTOMATTaHABIPY MIHAETTEPIH KbUIIaM kKacay YIIiH
rpapukanblk  Oarmapiamanay  optackl.  LabVIEW  Herizsi -  rpadukanbik
Oarmapiamanay TYKbIpbIMAaMachl - OJIOK JAuarpaMmacbiHaa (PYHKIIMOHAJIBIK
0JIOKTap/Ibl CEPUSIIBIK KOCY;

— VEX EDR - chIHBITIKa apHaJIFaH >KUBIHTHIK, JKOHE Oarnapiamarnay OoibIHIIA
OJIMMITHAJIaFa KaKETTI HOPCEHIH OopiH »acay YIiIiH, OutiM Oepy MakcaTTapbl YIIiH
xoHe VEX Po6Gotorexnuka xapsictapbl (Bmagumup KoucTanTuH) yiiH poOoOT
Kacayra apHaimFraH >kuHarbiHa Kipeni: Clawbot >kubIHTBIFBL, KOHTpoJuiep Cortex®
ARM®, VEXnet [[xoiictuk sxoHe VEXnet Herizri 2.0, po6oT >koHe oJiapAbiH
KO3FAJILICHl  YIIIIH KOHE 3apsAaray YIIiH Oartapesyap, Kocy-On skuHarbl (2
KO3FAITKBIITAP, JATYUKTEPAIH 7 TypJiepl, CbhIMIAp, KaH-)KaKThl KO3FaJIbICKa
apHaJFaH JOHFAJIAKTap YKUBIHTHIFbI);

— Konrpomnep «TPUK» (TRIK) — xemik KypaigapbiH, YIIKBIIICH3 oye
KOJIIKTEPiH, EHIIPUIreH KYPBUFbUIAp MEH Kubepdu3ukanpk xyhenepai Oakbliayra
apHaJFaH Cankr-IlerepOypr MEMJICKETTIK YHUBEPCUTETIHIH KYMBICHI.
TypakTanaplpyabIH 1MIK1 KyHeci — TeHrepiMaeri poOOTThIH ©T€ MaHbI3Abl Kypamaac
Oeutiri, op TYpJi CHIPTKbI KYIITEPJIH JCEpiHE KapamacTaH Oip KajiblNTa KaTyblHa
MYMKIHIK Oepe/i.

— 3D wmognenpaey sxoHe Oachin mbirapy yiiiH OpenSCAD mnporpammabik
kemeHi. [lpomecti >ko0amaymibiFa TOJBIK OakbUlay MYMKIHAINH —Oepy  VIIIH
CKpUNITEP/l koHE OipHelie OanraiaraH mnapamerpiepal KoJsijgaHaabl. MHTEpakTHBTI
MOJICNIBAEY KOK, *KoOamap TeK KaHa Oarjapiamanay apKbUIbl, CaHIBIK TYpJAE, €pPKiH
BU3yaJ/lbl MOJIETbACYAl TaiijananOail skacamraH. byn onic WH)XXEHepre 3KYMbIC
OapwIChIHAA KON epKIHAIK Oepedl >koHe OarmapiiamMazia MOHJIEpP CaHbIH ©3TepTy
apKbUTbl OYPBIH XKacaFaH Ke3 OYUPBIKTHI ©3repTyre MYMKIHAIK Oepel.

— Intel® Galileo — Arduino-yineciMai muataigap X86 YHNTIK >KyHeciHe
HerizaenreHd (SoC) Intel Quark X1000 xwuimikreri 400 MI'.

Ke3-kenreH >KUBIHTHIKTBIH HET13T1 KACHETTEpIH arall eTeWiK: — MaijalaHyIlbFa
Kac IIEKTEYIHIH »OKTBIFbl, — KOPIHY KaOUIeTi, — KbUIJaM Kepl OaliaHbIC: >KYMBIC
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HOTIDKECI Jiepey JKoHe Jan Kaszip kepiHeni. Kamait 6onranna ga, poOOTOTEXHUKAMEH
TAQHBICY HETI3r1 2JIEMEHTTEpl MEH KOHCTPYKIMSAJIApMEH TaHbICyJaH OacTaraH >KOH.
Ce30amap MEH KeCKIHIAEpl OKbIM Ouly, ojapAbl ©3iHI3 JKacail Oury Oojarrak
WHXEHEPre KaKeTTl Jarjbl.

3D moaenpaey narabUIapbiH MHGOPMATHKA HEMECE TEXHOJOTUsl cabaKTapblHaa
ofaH opi JaMmbITy Kaxker, an 3D mnpunHtep Hemece ¢dpe3epibl MailnHa OOJIFaH
Karmaiia, ochl apKbUIbl JKAKChl Kepl OaimaHbic amyra OoJsafbl. Bi3fiH >KUBIHTHIKTHI
poboToTexHUKaNBIK aen aTtanaabsl. Cebedi on OarmapiiamanaHaThIH KOHTPOJUIED MEH
JIATYUKTEP KUBIHTHIFbIHA He. KOHTpoUIep MaTYMKTeH CHTHAJl alajbl )KOHE OFaH Koca
OepuireH Oarjapiamara ColKeC KO3FaITKBIITapFa HEMece ABIOBICTHIK KOHE >KapbIK
nadbpuIIapbiHa KOMaHaanapael xkidepeni. barmapnamanay ymia TRIK- studio xkepHeki
OarmapiiaManiay OpTachlH  KoJiJaHaMbl3. barmapnamanbl  Jka3y Mpoleci  oTe
KapanaipiM: TaIUTpaZaH Oenrimienep/i TapThil, oJapAbl Ti30ekrepre OIpiKTipel.
Kopmiaran oprta epekimienikrepi:i— KapamambIMIbUIbIK, — 2D MofemiHiH OO0yl
(bM3UKaIBIK MOJIETBCI3 KYMBIC icTey MyMKiHairi), C TumHae,01311H kargaiga RuSi
MOTIHAIK Oarmapiamanay MyMKiHAIT. TRIK-studio optachkiHza ic-opeKeTTEH >KOoHE
HOTWKeJIepeH OarmapiaMaHblH MOTIHIHE HaKThl ©Ty MYMKIHAiri ©Oap. C  ++
nporpamManay TuT. barmapiamanay garnbiiapblH MHOOpPMATHKA KOHE TEXHOJOTHS
OolipiHIIIa cabakTapAa Ja IIbIHAACTBIpYFa Oojaabl. bypbhlH alTburaHaail, OKYy
KOCTIApBIHBIH MaHBI3bI O0Oirl HaKThl oJIeMMEH OaiaHbICBl MIHJIETTI OOJIBIT
tabbutabl. COHABIKTAH 013 >KYMBIC ICTEUTIH MOJENbJEP IIbIHAWBI OOJybl KEpeK.
LEGO-na xacamran npototun mozenbaepi TRIK xonTposepi apkbuibl OipikTipyre
Oosanpl. JlaTuukTep MEH KOHTPOJUIEPAIH KONTEreH [IPKCIEepUMEHTTIK Mocesenep/il
HIENIyJIe )KYMBICBIH OIPIKTIpE OTBIPHIN, 013 TeK HMUDPIBIK JJabopaTOpUSHBI FaHA eMeC,
COHBIMEH Oipre Kepi ocep OalIaHBICTBI ama ajaMbl3. JlaTYMKTEpAiH KYMBICHI
MEKTENTIK OKy OaFjmapiamMachlHbIH  Ke€3  KEJITeH T[OHIHe, OHBIH  INIHJE
JICHEIIBIHBIKTHIPY MEH TapuXKa KaThICThl TMPAKTUKAIBIK JKOHE 3€pTXaHAIBIK
KYMBICTHI IIENTyTe MYMKIHIIK Oepei.

3epTxaHa acmanTap MEH MEXaHU3MJIEPMEH TOJITHIPbUIFaH OeJiMe FaHa eMec,
OKYy YV/IEpiCiH YHBIMAACTHIPYABIH HBICAHBI OOJIBIN TaObBUIAAbl. 3€pTTeY OOBEKTICI
KYHJENIKTI eMipje 013111 KoplllaraH 9IeTTer1 Hopcesep. byriHri kyHi kobara 7 cTeHa
O3IpJCH[II: — DJIEKTPOTEXHUKA, — TUAPO JKOHE a’PONOHUKA; — OPT KOHE KY3eT
Na0bUTbl; — DSKOJOTHSJIBIK Oakbulay Kypajjgapbl; — poOoToTexHMKa (bkobanay
MeXaHu3M/JIepl KoHe poOOoTTap); YH-Kamapabl >KbUIBITY >KYHecl; — MEIUIUHAIBIK
KypbutFbLUIap. OnapAsiH 0acThl €peKIIeNiri, ojlap KYHACTIKTI eMipAe HEMecCe >KYMBIC
Ke3iH/e TNaiianaHbpUIaThiH OOJIIKTEPJIeH >KOHE MEXaHU3MJIEPJEH KYpacThIpbUIaIbl.
JlocTypisii  25eKTp po3eTKalapbl, pelie, KOCKBIITAp, akKBapuyMJapra apHaJiFaH
COpFbUIAp, IIamMJap, TYTIH JETeKTopiapbl >koHe T.0. Kayimncizmikke Heri3nenrex
AJFBI3 IIEKTEY JIEKTP JKENICIHIH KepHeyl 12 BOJBTTHI Kypanbl.

CoHbIMEH, Heri3ri Te3ucTiH OipiHm OemiMi — 3epTrey. «TinTi 2JeKTp
pO3ETKachIHAAFbl «HOI» KoHE «(dasza» YFRIMIApPBIH OUIMENTIH 0oJica, €lIKIM Je
KaKpIHIAM,  Kayil  TyFbI30aiinpl, e3re  JKaFjaiijlap  CcayCakleH CaHapJIbIK,
TPaBMAaTUKAIBIK JKOHE, OJETTe, MaTepHalIbIK >KarblHaH KbiMOaT». CTeHaTepIiH
OeJIIeKTepIHIH KOMIIUIT >kuHamyra keneni. Oumap Kajlall KyYpacThIpbUIFaHbIH,
olapnblH  OIp-OipiMeH Kanmali OaillaHBICKAHBIH, Kacaldy OHJIIpICIHAE KaHaail
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MaTepuaapAblH KOJIaHbUIATBIHABIFBIH, COHMIAN-aK aKayJIbIKTapAbl 3epTTEH anachl3.
JlaGoparopusHbIH axblpamac OeJiiri OOJIbIN TaObUIATBIH OPTYPJl JAaTYUKTEP MEH
KYPBUIFBUIAPJBIH MAaKCaThlH TYCIHIIPYAE€ ©MIp KayilCIi3/iri, >XeKe TUrueHa >KOHe
IYpHIC TaMakTaHy CHUSKTHI cajajap/arbl YFBIMIAp KapacThIpbUIanbl. MaremaTuka,
dbu3uKa, XUMHUS KoHE OMOJIOTHS MPOIECTEP/IH MOHIH TYCIHIIpedi, Oy TMoHAEPCi3
3epTTeY MYMKIH €Mec.

Exinmi  Gemim  —  3eprrey  (Oackapy). On  ymiiH  OapiblK — CTEHATEP
OarjapiiaManaHaThlH KOHTPOJUIEPMEH Ka0 bIKTaJIFaH.

Keneci pecypcrap >xo00aHbIH TanchlpMaliapblH oOpbiHAayFa apHairaHi: TRIC
OoutiM Oepy KOHCTpyKTOpbl koHe Trik-Studio OarmapiaManblK —>KacaKTaMmachl.
OcChIHBIH apKachbiHAa 013 JJIEKTP PO3ETKAIAPbIH, IaMJap/bl Oackapa OTBIPHIIL,
OCIMJIIKTEp YINIH KaKETTI KJIMMaT jkKacall, Cy callachblHa, TaFaMmfa »oHE KOIITereH
naijanael 3aTTapra Oakpliay jkacail amambid. EH OacTeichl, «HenmikTeH du3mka, Xumus,
OuoJiorusi TOHJEPIH OKBIN OUTyiM KepeKk >KoHe eMipjJe MaraH Kajail maiaassl
0oJsafpi?» JIeTeH Cypakka »ayar ajbIHaJlbl.

YuriHon OeyiM — JkaHa memnMaep Tal0y. MyfaniMHIH 0acThl MIHIAETI —
OKYIIBUIAPABl ~ ©3ACPIHIH  IMIBIFAPMAIIBUIBIK JKYMBICTAPhIHA  KBI3BIKTBIPY  KOHE
OananplK IIAKTaH TAHBIC OJIETTET1 MOHJEPJIIH KaHA MYMKIHIIKTEPIH KOPCETYIEH HE
KaKChl JeHCI3. AIBUIBIM D3BOJIONUACHL - 3€pPTTEy OarbITBIHBIH BEKTOpHI. TimTi
KapamnaibiM YTITTIH J1aMy TapUXbIHBIH MbIcaibiHAa 10 KbUIAaH COH OHBIH KaHIal
OOJIaTBIHBIH eyiecTeTin KopiHi3. OKy OpbIHAAPBIHBIH MaTepUANABIK KaMTaMachl3
eTutyl TinTi Olp aymaHHBIH aWMarblHIa Ja eTe epekmeneHeni. COHIBIKTaH
XKaOIbIKTap MEH KOMIIOHEHTTEP/I1H KYHBI TYpaJibl MOCEJIe ©T€ MaHBI3/IbI.

CreHaTep/IiH HETI3TT KYHBI KOHTPOJUIEPAIH Oarachl OOJBIN TaOBUIAIBI, KaFaH
OapiblKk KOMIOHEHTTepi ap3aH. bipak Oip KoHTposiep op-Typiai cabakrapaa
KOJIZTAaHBUTYbl MYMKIH, SIFHM KOHTPOJUIEP CaHbI KaTap *KYypeTiH cabdakTap CaHbIHA JKOHE
IIBFApMAaIIbUIBIK  JKOOaJap/blH caHblHA OaimaHbicThl. «Eki  MaHBBIBI  Mocelne
memvMen Kaityna — Oy oficCHaMalblK KaMTaMachl3IaHABIPy KOHE KbI3METKEpJep.
Ochl Mocenenepe eKiKaKThl KyII->Kirepai O1pikTipy KaeT CUSKTHL. [ MMHa3usiga oKy
OarmapiamManapbl MEH cabakTaH ThIC ic-Iapaiap, COoHAal-ak KOChIMINA OuTIM Oepy,
MYFaTiMIepal aaspiay Oarmapiamachkl 931pJieHl, *KOHE OJap CYpaHbICKa ve OoJiFaH
Karmaima, 013 opJalibiIM KeMeK KepceTyre MalblHOBI3 », — el aBTopJiap jkKa3asbl
[53].

Ilon myeanimine Kkomex
3epTTey KoOanapbIHbIH TaKbIpbINTaphl [54]:

buonorus
1. JleHcaynbIK Hicl.
2. buonorusaneik Oencenpal 3aTtap. Butamunmep.
3. Yii eCIMIIKTEPIH KYPTYIIbUIAPMEH KYpPeCyAiH OUOJOTUSIIBIK 9HICTEPI.
4. BUOJIOTUSIIBIK Kapy >KoHE OHOTEpPPOPU3M.
5. buonuka. Tipi TaburaTka TEXHUKAIBIK KO3Kapac.
6. bi3niH ailiHamambI31arbl OMOPUTM/IEP.
7. Kara3 >koHe OHBIH KacHUeTTepi.
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8. Bererapuanasik: "kosgay" xoHe "Kapchl'.

9. MeHiH KallaMJarbl KOK ©CIMIIKTEpPre 3UsH KOHAIKTEPAIH dcepi.
10. Cy - XKepneri eH raxaibIn 3ar.

11. OciMaik KacymagapblHAa JEKTP TOTBIHBIH dCEPi.

12. XKepneri eMipaig naitna 60J1ys

13. XKep yuackeci skoxyiie peTiHie.

14. Anam MeH kaHyapJiapFa MY3bIKAIIBIK JBIOBICTBIH SCEPiH 3epTTEy.
15. OT6ackiHIa COJ KOJMABUIBIK OCNTUIEPIHIH MYPAChIH 3€pTTEY.

16. Acbul TYKbIMJACKa TOH €PEKIIETIKTEep/Il Urepy.

17. AmbIK ceilsiey anablHIa OKYIIBUIAPIbIH KOPKBIHBIIIBIH 3€PTTEY.
18. Omap 06i306eH Oipre - cHpeK Ke3JECEeTIH >KoHE KYphII KeTy Kaymi Oap

xaHyapiap (eciMIikTep).

19. TonbIpak - xKepaiH KIHIITIHIE
20. Taburu amaTTap.
21. CasixaTTa eMip cypy nmpooieManapsbl.

dusuka

1. Atmocdepanblk Gpu3MKaHBIH ©3€KT1 Macelenepi.

2. AKyCTHKaJbIK Iy KOHE OHBIH ajiaM ar3achlHa acepi.

3. CyIbIH KaJbIIThl KacUeTTepl

4. BExxenri MexaHUKa

5. ApxumeJ exXenri rpek MareMaTuk, (PU3UK >KOHE WHKEHEP OOJIbIN TaObLIAIbI.
ATMoOchepanbIK KbICHIM aJlaMHBIH KOMEKIIIICI.

7. buomomuHecHeHI M

8. MBICBIKTBIH OMOMEXaHUKACHL.

9. AjaMHBIH OMOMEXaHUKACHI

10. TepMuHHIH KYNUICHI KaHai?

11. Anam KpI3METIHE BaKyyM

12. AngaM KbI3METIHE e

13. Aya Tapasbl

14. Jlene kyObUIbICTapbIHA HETI3/ICNTECH CYJBIH JacTaHy TYpJiepl *KoHE TazapTy

omicTepi.

15. llyasly nacTaHYbIHBIH TYPJIEpl KOHE OJIapbIH Tipl aF3ajapra ocepi.
16. blnranapUiblK >KOHE OHBIH aJaM JICHCAYJIbIFbIHA dCepi.

17. blnranaeiblk. Ayanarbl OTTETIHIH KYpaMbIH aHBIKTAY.

18. Cynpl 3KcTpaBaransa: cyoypKakTap

19. Cyreri - sHEpTUsHBIH KO3l.

20. YakpIT >K0HE OHBIH OJIIIeMI

21. TaOuraTTa *)oHE TEXHOJOTHUsAA OyIaHy.

22. KanyapnapasiH eMipiHjeri OynaHy >KOHE bUIFAJIIBLIBIK.

23. JKanyapnap oneminzeri OyjiaHy »oHE KOHAEHCAIUs

24. [1laMHBIH bUTYy SHEPTUACHIH YU JKaFalbIHIA KOJIIAHY.

25. MekTen y4dacKeciHiH TOTBIPAKTHIH (DU3UKAIBIK KAaCUETTEPIH 3epTTEy.
26. Tenrepimai Kanaii 0ackapyra 00yaibl.

27. FappllITBIK KOKBICTAP
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28. JKepain MarHuT epici >KOHE OHBIH ajaMFa dcepi.

29. HaHOTEeXHONOTUSIHBIH TOHAPANIBIK ACTIEKTUIEPI.

30. JKakpiH oKkepaeri opOuTaza TEXHUKAIBIK KYpPBUIFbUIApFa apHaJFaH
METEOPJIbIK KayiIl.

31. UMmynbCTiH KYpEri MeXaHUKaChl

32. ¥subl Tenedon. 3akpiM HeMece naigacel 6ap ma?

33. CalbIH KemipIIiKTepi OETTIK KepHEY/l 3epTTey 0OBEKTICI pEeTiHE.

34. Kaszipri anemaeri HAHOOMOTEXHOJIOTHSI.

35. Hanaunaruos

36. JKen HEpTUACHIH NMaiajlaHy TypaJibl.

37. AliHanmanbl KO3FaJIbICKa OTY

38. [IbmHBI MEH CyABIH alKbIH JKOHE KEPEMET 03apa JPEKeTTeCyl.

39. [Inazma - MaTepusiHbIH TOPTIHIII KYHi.

40. JKen sHEpPrusiCblH AaMBbITy

41. Kazipri KOMMYHHUKAIMS Kypajiaapbl. ¥suibl OaillaHbIC.

42. Cynsl Tazanay Tocuiiepl, GU3NKAIBIK MPUHIMIITEPTe HET13/1eITeH.

43. boc KeHICTIK BakyyM OoJbIl Tabbl1a Ma?

44. TaburaTTa )KOHE TEXHOJIOTHSIA YIbTPAbIOBICTHIK.

45. Kenen xax KYpbUIFBICHI.

46. Topnano ¢usukacel. TopHam0 agam KbI3METIH/IE.

47. Xumus xoHE TYC

48. llynamu. Ilpouecrepain cedbentepi MeH (HU3UKACHI.

49. DHeprus: Kemie, OyTiH, €pTEH.

50. MarHuToruipoIMHaMUKAIBIK SCEP/IIH SHEPTETUKAIBIK MYMKIHIIKTEPI.

51. bonmamakTeIH SHEPTHUSCHI.

Nudopmaruka

Hngopmamuxa eviblm peminoe dcoHe npakmuKaivlK Kblzmem mypi
1. MadopmaTuka Tapuxsbl.
2. KubepHetuka - 6ackapy FbUIBIMBL.
3.Informatika >xoHe onmeyMmeTTiK mpolecTepal 0ackapy.
4. AKnapaTThIK >Xyi#enep.
5. ABTOMAaTTaHIBIpbUIFaH Oackapy xKyienepi.
6. FeutbiMu 3epTTeynepAiH aBTOMATTAHIBIPBUIFAH KYyHenepi.
7. Kazipri 3amanfbl ©HGOPMATUKAHBIH KOMIIOHEHTTEPI.
8. 3uATKepIIiK KyHhenepai Kypy.
9. UndopmaTuka >xoHE MaTeMaTHKA.
10. MndopmaTuka xKoHE FHUIBIM.
11. DcTopuorenik (akTop peTiHAE KOMIBIOTED.
12. KoMnbrOTEpIIiK TOHKEPIC: QNIEYMETTIK MEPCHEKTUBANIAP KOHE Callaphl.
13. KoMnbroTepik KOFamFa OJI.
14. AnBOKaTTHIH KbI3METIHAE MHPOPMATHKA.
15. AknmapaTThIK KaThIHACTAPJIbl KYKBIKTHIK PETTEY/IIH >KaJIIBI JJIICTEPI.
16. AKnapaTThIK TEXHOJOTHUSJIAP CAJACBIHIA KYKBIK OY3yIIbUIBIK.
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17. KoMnproTep KemiciMeH KYMBIC 1CT€Yy KE31HIE dTUKETTIH epekernepl.
18. MHTepHeTTE akmapaTThl KOpFay.

19. DxOHOMUKAJIBIK OacKapyblH aKMapaTThIK HEri3aepi.

20. AkmapaTThIK OU3HEC.

Axnapam, onbiy mypaepi MeH Kacuemmepi

1. Kazipri fbuIbIMIaFbl aKMapaTThIH MOceJecl.
2. AknapaTTsl Oepy.

Y3aikci3 xabapyiaManapbl TUCKPETTEY.

4. AKnapatrThiH CyOBEKTHBTI KacHETTepi.

5. AHaJIOTTBIK KOMIIBIOTEPJIEP.

Y311KCI3 KOHE AUCKPETTI aKmapar.

7. AKnapat >KoHE YHTPOTIUSL.

8. bIkTUManabIK KOHE aKmapar.

9. AKmapaTThl eJIIey Maceect.

10. AxmapaTka KyHIbI K&3Kapac.

11. CemaHTHKANBIK aKnapar.

12. AxnapaTThlH aTpUOYTUBTIK KoHE (PYHKIIMOHAIIBIK TYXKbIpbIMIaMasaphl.
13. Tipmiutik TaOuraThl Typalibl aKmapaT >KOHE HBOJIIOLIMS.
14. )Kance3 TaburarTa aKmapaTThIK MPOIIECTED.
15. Oiinany xoHe aKnapar.

16. 3aTTap, sHEprus >KoHE aKIapar.

17. CunepreTuka >KoHE aKmapar.

18. Tany, oiiyiay oHe aKmapar.

19. Onem OeitHecl KoHE aKmapar.

20. AKnapaTThIK pecypcTapAblH KacueTTepi.

21. Aknapat KoHE caHa.

Camnay orcyiienepi

1. Exenri gyHueHiH caHay Kyuenepi.

2. Pum canay xy#enepi. Cangapabl KiKTey >KoHE apU(PMETHUKAIBIK ecenTepii
TIeTy.

3. OHOBIK caHay >KYWECIHIH TapuXbl.

4. Exumk, ceri3oik JkKOHE OH aIThUIBIK caHay oKyHenepiH uudpIik
AIIEKTPOHMKAIa KOJIAAHY.

Axknapammsl koomay

1. AkmapaTThel KOATay TapuXBbl.

2. AKnapaTThl KOJITayFa apHaJIFaH CUMBOJIIAp MEH alihaBUTTED.
3. Koaray xoHe mudpray.

4. Koaray TeOpUACHIHBIH HETI3r HOTHXKETEpPI.

5. KoMnbroTepItik TEXHOJIOTUSIIAFbl aKmapaTThl KOJATay IbIH 3a
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MaHayH 9ficTepi

I'pagpmap meopuscvinviy 31emenmmepi
. I'padTap TeopusICHIHBIH TapuXu Ke3eHAEPI.
. I'padrapra Tycetin ecenrep.
. I'padrapnarel OaiinaHsic.
. I'padrap xoHe *ublHIApAAFHl KaTbIHACTAP.
. I'padrap canbiHBIH Teopemanapsbl.
. I'padrapabiH TYpaKTHUIBIFHIL.
. 'padrapmarsl KamIbIKTBIKTap MEH KOJAAP.

~N O Lk W~

Aneopumm drcone onvly Kacuemmepi

. «ATITOPUTMY» TYKBIPBIMIAMACBIHBIH TapUXBbI.

. MaremaTuka TapuXbIHIAFbl €H TaHbIMaJl aqTrOPHUTMIIEP.

. MaremaTtukagarsl anropuTMaepaiH 6ap 00aysl Maceneci.

AJTOpUTMIEpIH cHUMarTaMachl (MPE3eHTAlMsACh) YIIIH Kypalgap MeEH

B W -

TUIIEP.
5. AnroputMmaepal a3ipiey dicTepi.

Aneopumm y2olMblHbIH QOPMATUZAYUACDL

1. MaTemarukaza adropuTMIIK ISy IpoOeMachl.

2. AnroputM TEOpUSACHIHBIH Kanaymibuiapbl- Kineitn, Yepu, [loct, TeropuHr.

3. PexypcuBTIK (QYHKIMSUIAp TEOPHUSACHIHBIH HETI3T aHBIKTaMalapbl >KOHE
TeopeManaphbl.

4. YepuTiH TE3HUCI.

5. MaTtematukaibIK JIOTHKaaa ecenTeysep Mnpoodiemanaphl.

6. Iloct MamnHaCHL

7. ThIOpHHT MaIIMHACHI.

8. Xacannpl uHTEIEKT OOWBIHINIA 3epTTeyiepaeri MapKOBTHIH HOPMAJIbI
AITOPUTMJIEP1 KOHE aCCOIMATUBTIK CaHayJap.

Konoanbanvt macenenepoi wewy ancopummoepi men 6a20apiamaiapolH
a3ipniey npunyunmepi

1. barnapnamanblk KyHenepaiH eMIpIiK UK.
2. barmapiaMalnblK KamMTaMachl3 €Ty KYHelepiH 93ipiiey Ke3iHIe koOamap.ibl
Oackapy oaficTepi.
3. barmapnamanslk KaMTaMachl3 €Ty >KyHWenepiH kobanay omicTepi.
. barmapnmamanayra MOAyJIbIIK TOCLI.
. barmapnamanayra KypbUIBIMIIBIK K©3Kapac.
. barmapnamanayra oOBbEKTHUBTI Ke3Kapac.
. barmapnamanayra JekiapaTUBTIK Ke3Kapac.
. [apannenbai Oargapiamanay.
. Case - OarmapiaMaliblK KaMTaMachl3 €Ty KYHeIepiH o3ipiey.

Nelie BN o) SV, I SN
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10. Pactanran Oargapiamanay.
Onepayusnvix scyuienep

1. Typai TUnTEri KOMIBIOTEPJIEPIIH ONEPALMSIIBIK KYHETCPIHIH ABOJIIOLMSICHI.

2. JKeke KOMIBIOTEpJIEPre apHaJFaH aJiFalllKbl OIEPalMsIIbIK >KYHenepiH
naia 60Jybl MEH MYMKIHIIKTEPI.

3. MS DOS chipTKbl KOMaHAaIaAPBHI.

4. WINDOWS omnepanusuibIK KYHECIHIH JaMy TapUXBbl.

5. WINDOWS sxone MAC OS onepanusuiblK KyHENIepiHiH CalIbICTHIPMaIbl
Tajnaybl.

6. WINDOWS NT >XyMBICBIHBIH OTEpaIMsIIbIK KYHECIHIH epeKIIeiKTepl.

7. WINDOWS onepanusiibik )KyWeCiH JaMbITy MepCleKTUBaIaphl.

8. VOLKOV COMMANDER, DOS NAVIGATOR, FAR, DISC
COMMANDER xoHe T.0. cuSKTHI (hailfl OpaybILITAPBIHBIH EPEKIIETIKTepl MEH
MYMKIHIKTEPI.

9. NORTON UTILITS sxonerarbioackanap.

basgoapramanay sncyiienepi

. barnapnamanay TianepiHiH TapuXbl.

. KommnbproTep MeH ajgam Tii.

. OObeKTUI-0aFrbITTANIFAH OargapiaManay.

. barmapnamansik emec Oarnapiamanay xyienepi.

. ’Kacanapl MHTEIEKT >KOHE JOTHKAIBIK OarmaapiaManay.

. Pensiiusanelk Moaenbaepae AepeKkTep il MaHUITYISIUsAIay TUIIEpi.
. MicrosoftOFFICE opTackiHia Makpo-0araapiamanay.

. «Visual» 6armapnamanay. VISUAL BASIC, C, PROLOG.

9. bapneixk DELPHI Ttypaisl.

10. HTML, JAVA-na Garmapiamanay.

11. barnapnamanay sxyieci peringe TEX Gacma xyiieci.

12. Kazipri 6armapiamanay mapaaurManapbl. Apsl Kapail He?

13. NicklausWirth. KypeueimMapik Oargapiamanay. Ilackams ykoHe MOIymIbIEp.
14. Fortran Typaisl He OuieMi3?

15. BASIC Tapuxsl.

16. Accem0Grep Timi.

17. EpmioBTHIH aIrOPUTMIIK TLII.

18. Logo-anemuep Typaisbl.

19. Anampaapaarsl Oarmapiamanay TapuXbl.

20. C nporpammanay TiJi.

21. barmapnamanay >kyWenepiH KacalWThlH (upMaiap Typabl.

22. IbbX Garmapnamainay Tiaaepi.

23. bimim Gepy MakcaTTapbl YIIIiH porpaMmanay >Kyhenepi Typaibl.
24. i0S yuria 6arnapiiaMmanay

25. Android ymin 6argapiamanay

O ~J N DN A~ WHN —
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Kannel KoJIIaHyFa apHAJIFaH 0aFIapIaMaJIbIK KAMTAMACHI3 €Ty

1. MS DOS-ne ce3 enzeyre apHaiFan OargapiiaMaiblK sKacakTama KyHeci.

2. WINDOWS-T1a ce3 eHjeyre apHajiraH OariapjaMaliblK KacakTama xKyHecl.
3. MS DOS yuriH 31eKTpoHABI KecTemnep.

4. WINDOWS y11iH 2JIeKTpOH/IBI KECTEIEP.

5. MS DOS-ne rpadukanblk akmapaTThl ©HJIEYre apHalraH OaraapiaMalibIK

KaMTaMachbI3 CTY.

6. WINDOWS-Ta rpadukaislK akmaparTbl oHACYIe apHaJIFaH OaraapiaMalibIK

KaMTaMachI3 €TY.

7. Kazipri komnbtorepiik rpaduka. CorelDraw sxone Photoshop.
8. Kommnbrotepiik anumarusi. 3D Max xone 6ackanap.
9. CkaHupJieHTeH aKmaparThl OHIEYre apHaIFaH OarapiaMalblK JKacakTama

Kyieci.

10. «Aynapmanisuiapy» OargapiaMaiblK KaMTaMachl3 €Ty.

11. MynsTuMenusiiblK kyienep. KoMnbrotep )koHE My3bIKa.

12. MynbsTumenusinblK sxyhenep. Kommerorep xoHe OelfHe.

13. KoMnproTepik OWbIHAApFa MIOJY.

14. MS DOS xxone WINDOWS yiiin aepektep KOpbIH Oackapy »KyHeci.

15. Jlepextep 0azaceiH Oackapy xyhenepi. ORACLE xone Oackamapsbl.

16. Oxy xkyiieci. DIEKTPOHIBI OKYJIBIKTAp JKacaydblH oJICTEPI.

17. Oxy »xy#eci. bimiMal auarHocTUKalay »oHe Oakbuiay KyHenepiH Kypy

KYpaJaapbl.

18. XKemiik skoHE TEIEKOMMYHHUKAIMSIIBIK KBI3MET KopceTy OaraapiaManapsbl.
19. UnTepHeTTe 13/1€y MalluHaIapbl Typabl.

20. Unrepuet-6paysepaep OarmapiaManapbl Typaibl.

21. KomnbroTepiik anredpa kyieci.

22. Tlaker MathCad.

23. Eureka-gan Mathematica-ra neiiH MaTeMaTUKaJbIK ecenTeysep YIIiH

OarapiaMalblK Kypaiaapabl 931piey.

Mortinai eHaey xyheci

. MS DOS-na moTiHAl eHAey KyHenepi.

. Mortin penaktopsl Lexicon.

. Word nporueccopst.

. PageMarker >xymsbIc ycTem Oacna >kyieci.
. TeX xymbIc ycren Oacrna »xy#eci.

DN B~ W =

Kommbrotepiiik rpagukaibikK Kyienep
. CorelDraw MyMKIHJIIKTEPI.
. Adobe Photoshop He icteit ananb
. IBM PC ymiin rpadgukaislK perakTopiaapra moiy.
. KommnproTepiik aHuMarusi.
. CyperTepi ckaHepJiiey JKOHE TaHY.

DN B~ W —
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6. KommnproTepitik rpadukaHblH J1aMy MYMKIHAIKTEp1 MEH NEPCIEKTUBATAPHI.
7. I'padukanbik (aitngapapiH mimmimaepi.

Ab, TKBX
1. «bopeit» aknapaTThIK Xyieci (1epeKTep KOpbl).
2. Aam3ar KOFaMbIHJIaFbl aKMapaTThIK aHBIKTAMAJIBIK KYHe.
3. Anam3ar KOFaMbIHIaFbl aKmapaTThIK-13/1ey Kyienepi.
4. llepexrep Kopbl xkoHe HTEpHET.
5. I'eoaknaparTsIK KyHemep.
6. lepexTep OazamapbiH sxo00anay xoHe OargapiaManay.
7. Oracle IKBX.
8. «["amakTrKa» aKmaparThIK KyHecl.
9. «Koncynbrant IImoc» akmaparThIK >Kyiect
10. «["apaHT MmIIOC» aKMapaTThIK KyHecl.

OEM apxurekTypachl
1. ®on Heiiman apXUTEKTypachIHBbIH €MKEH-TEKEIl cunaTTaMmachl.
2. KomnbroTepAiH MIUHAIBIK apXUTEKTYPAChIHBIH TOJIBIK CUIIATTAMAaChI.
3. Op TypJdi MallWHANAJBIK KOMaHAAIApAbIH KYHECIHIH OYbIHBI, >KaIThl
aapecrey

Ecenrey TeXHONOTHSIHBI JaMBITy TapUXbI

1. KoMnproTep HIBIKKAHFA JIEUIHT1 €CenTey TEXHOJOTUSIHBI JaMy TapUXBI.

2. Y.B300umx iy aBTOMATTAHABIPbLIFAH U PITBIK KOMITIbIOTEPJIED
KYMBICBIHBIH MPUHLIMOTEPIH AAMBITYFa KOCKaH YJIECI.

3. dxxon ®on HeliMaHHBIH KOMIBIOTEP TEOPHUACHI OOMBIHIIA KYMBICHL.

4. OEM-HiH 1-1u11 OybIHBIHBIH KYPBUIYBI )KOHE JaMBITY TapUXBbl.

5. OEM-HiH 2-111 OybIHBIHBIH KYPBUIYBI KOHE JTAMBITY TapUXHBI.

6. OEM-HiH 3-11i OyBIHBIHBIH KYPBUTYBI dKOHE JTAMBITY TapUXBI.

7. DEM-HiH 4-111 OybIHBIHBIH KYPBUIYBI KOHE JTAMBITY TapUXHBI.

8.  MukpomnporneccopiapAblH IIBIFy Tapuxbl JKOHE Ka3ipri  3aMaHFbI
TEXHOJIOTUIap1a KOJIAHYbI.

9. Hepbec DEM, kypy Tapuxbl, Ka3ipri oIeMAETi OPBIH.

10. Cynep- OEM makcatbl, MyMKIHAIKTEP1, KYPbUIbIC MIPUHIIUIITEPI.

11. 5-mri OyeiHabl OEM mpoekTici: 1u3aiiH KoHE IIBIHABIK.

12. MyasTunporteccopiasl DEM jxoHe OarmnapiaManap/ bl mapaiesacy.

Mukponpoueccop/iapablH apXUTEKTYpPachl
1. 2 sxoHe 3-1111 OybIH MalTMHATAPBIHBIH MPOILIECCOPIIAPBIHBIH apXUTEKTYpPAaCHI.
2. PDP MUKpPOINPOLIECCOPBIHBIH apXUTEKTYPACHIL.
3. Intel MUKpOTIPOLIECCOPIIBIK APXUTEKTYPACHL.

JEM chIpTKBI KYPbUIFbLIAPBI
1.  Ecenrey  TexHonorusiapa  KOJIJAHbUIATBIH ~ 3aMaHayd  Cakray
KYPBUFbLIAPHI.
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2. lucnneinep, onapiblH ABOJIIOLMSICHI, 1aMy OaFbITTaphl.

3. bacna KypbUFbUIaphl, OJIAPABIH 3BOJIIOIUSCHL, 1aMy OaFrbITTaphl.

4. CxaHepyiep MEH OJIapJblH KYMBICBIH OarapiaaMaliblK KaMmTaMachl3 €Ty.
5. Ap1OBIC aKknmapaThIH €HTI3y >KOHE IIbIFapy Kypailapsbl.

IEM :KyMbIC iCTeYiHIH JOTMKaJBIK Heri3aepi
1. TpurrepiepaiH opTYypii TypJiepl xKoHE OJIap/ibl CABICTHIPY.
2. KomnbroTrepaiH &KYMBIC TYHIHIEPI.
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2.3 MekTente mnporpaMmmaiayabl OKBITY OOHMBIHIIA JAicTeMeJIiK
HYCKayJap

bananapab FBUIBIMU JKOHE FBUIBIMH-JIICTEMENIK onedbueTTepMeH
mporpaMMaliay Heri3fiepiH OKBITYJbIH KaXETTUIr Typalbl Mcele FaabIMJap,
OKBITYIIBIIAP KOHE AaKMapaTThIK TEXHOJIOTHSANAp CallaChIHAAFbl MaMaHIapMeH
TaJKbUIAHy YCTIHAE.3epTTEylIUIep MporpaMmmaiayibl, KOMIBIOTEPMEH OHBIMEH
TYCIHIKTI >KOHE OFaH TYCIHIKTI TUIIE CceMiecy peTiHAEe KapacTbhipa OTBIPHII,
Oacrankpiman OamamapAael  TIporpaMManayFa epTe JKacTaH OKBITY  HIESCHIH
KOJIaabpl.OTKeH FachIpAblH 80 KbUIIApbIHAA >KAaCaHAbl WHTEIUIEKT TEOPUSCHIHBIH
HETI31H KaJlaymbUiapasiH 01p1, TUaiH Kypyuibickl Calimyp Ilanept (Seymour Papert)
©31HIH «AKBUIIaFbl TOHKEpIC: Oananap, KOMIBIOTEpJEp, >KEMICTI Hiaesuiap» aTThl
aTakThl KiTaOBIHAA «... TUT YHpeHy Oacka agamjapra KaparaHja Oananapra OHaii
TUENl, opOlp KaubNThl Oana ceineyni yupedeni. Omait OoJjica OFaH HEJIKTEH
KOMITBIOTEpMEH coiiecyre yhpenoecke? «[55].

ANTOPUTMIIK OWJay MaTeMaTUKAIbIK OWJayJaH epeKIIeNeHyl MYMKIH
EKEHJIIT1, ecenTey Y/AEpICIHIH AWHAMUKAJBIK KYHiHEe TOYeNIUIriIMEeH, IepeKTepIiH
KYPBUIBIMBI MEH CaHbIH, MPOIECTEPAIH MapalieNibll OPBIHIATYBIH €CKepPEe OTBHIPHIIM
AMMOPUTMIIK OMIAYJBIH AaNFBIIAPTTAPEl  «AJTOPUTMIIK JKOHE MaTeMaTHKAaJIbIK
ormay» (1981) mporpammanay knaccuri JI. KHyT MakamacbiHaa YCHIHBIIFAH.

3aMaHayu akKMaparThiK JoyIpJICYaKbIT OTKEH CalblH OUTliM OepynaiH Ma3MYHBI,
OHBIH 1IIIHJE FHUIBIMU JKOHE KapaThUIBICTAaHY-MaTEMAaTUKAIBIK OUIIM  OepyiH
MaHbI3bl KalTa Kapadybl KaxeT eTeTIHAIr pactamyna. COHFbl KbUIZAPhl QJIEMHIH
KOITETeH eJjiepl MporpaMmaliay Heri3fiepiH YHpeTyal oKy OarjaapiiaMaiapbiHa
OesiceHIl eHrize OacTapbl.

2014  xpUIIBIH ~ Ky3lHeH  Oactanm  YJIBIOpUTAHUSHBIH  MEKTENTEPIHIE
nporpamMainay Herizaepi okbiTeiia Oactamel. MIT's Scratch, Code, Logo cHAKTBI
KapamnailblM  TpOTrpaMMaJIbIK ~ KaOJMBIKTapAbl  MalJalaHaThiH  YJIBIOpUTAHHS
MEKTeNnTepiHaeri  Oacraybllll  CBIHBII  OKYIIbUIAphl  KapamabiM  OJIOKTHIK
OarapiamManap >kacaydbl YHpeHedl >KOHE OH Oip KachlHIa OKYIIbUIAPJBIH HETrI3ri
AMOPUTMIIK KYPBUIBIMAAPIBI TYCIHYre >KOHE OJIapJAbl OKYy J>KOCHapiiapblH jKacay
Ke31He KOJIIaHybl THiC [56].

OuansHausanslk Koodi 2016 xo6acer, Ouryctik Kopesi, Dcronus, ®Opanmms,
ABcTparms cekiimi Oipkarap eiepaiH oKy Oarmapiamarnapbl Oanamapra OacTayblIlr
CBHIHBINITAH MPOTrpamMMaay HeTi3ZIepiH OKBITYbl YCHIHAIBI.

AKMapaTThIK TEXHOJOTHUSIJIAP CaJlAChIHIAFbl KOMNTETEH >KETEKINl KETKI3ylIliep
MEKTENTe epTe >KacTaH MporpamMmainayfa OKBITYJbl JIaMbITy YPIICIH Kojinauasl. by
KOMIIAHMSJIAp KOJI JKETIMJII MporpaMMmanay KypajlJapblH FaHa €MecC, COHaii-ak
MEKTeNTe NporpaMMMaliay HACsIChIH OapiblK sxepnae Komamadael. MIT's Scratch,
Codecademy, Code.org koHe ©0acka CHSAKTBI  PECypCTapIblH  KONITEreH
naianaHymbsUiapbl Ka3ipri 3aMaHfbl KOFAMHBIH IIporpaMMaliay eHepiH OUTyiHe >KoHe
TYCIHYIHE JI€T€H KbI3BIFYIIBUILIFBIHBIH OCII KeJe JKaTKaHbIFbIH KOPCETeI1.

OTbI3 KbUT OYPBIH Ka3aKCTAHJIBIK MEKTENTEP]I€ KOMIBIOTEPIK CayaTThUIBIKTHI
OKBITY TMpoTpaMMmaiiay Heri3fiepiH YyipeHy peTinae ycbiHbULIbL«[Iporpammanay -
Exinmn  cayaTThUTBIK» YpaHbIMEH OpTa MEKTENTIH >KOFap¥bl CHIHBINTaphIHIA
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«Ecentey TexHUKachl koHe WHGOpPMATHKA HETi3epl» IMoHI OOUBIHIIA OKYy IoHI
OKBITBUIIBL 1986-1987 0Ky »KbUIbIHAA KOMIIBIOTEPJIEP HEMECE apHabl OKBITHUFAH
MyfaiiMJiep OoNMaraH Keslle, aNTOPUTMIIK TiT YHPEHY OKBITYIbl Mporpammanay
mpoueciHae OapiblK  aJropuTMmjaepre  OilpblHFail  HBICAHIBI O€pe  OTBIPHI,
CTaHIapTTayra MYMKIHAIK Oepe amapl.byn kazak TutiHe ayaapbuiFaH HHQOpMaTHKa
OOibIHIIA aJFAlIKbl OKYJBIKTBIH Ma3MYHbI allTOPUTMHU3ALMSIAY MEH Mporpammanay
Macenenepine apHanasi[S7], [58].

AnropuT™Mm3alisg MEH IMporpamMMaliay HETi3JepiH YHpeHy Kasipri Tamaa Kas3ak
MEKTEeNnTepiHaeri MHOOPMATUKAHBIH MEKTEN KYPCBhIHIAFbl a)xblpamac OeJiri OOoJIbIm
TabbuUIaabl. MeKkTenTep MEH YHUBEPCUTETTEp/IE MporpaMmanayabl OapliblK Kepje
3epTTey OCHl calaja mapanel ocep Oepyl kepek efl, Oipak Oyi om OoJsFaH
x0K.CoHJlali-aK MEKTENTerl NporpaMMaliayJblH HEri3JepiH OKy MakcarTapbl MEH
MIHJETTEPl, Ma3MyHbl MeH MmapTrapbl e3repai.OchUiaiiiiia, MYHBIH OapJbIFbl
MEKTENTE OKBITYABIH IOCTYPJdl 9IICTepl MEH MporpamMMaliay/ibl OKbITY TOCUIIEpIH
xKaHapTyasl KaxeT ereni. CoraH caid, MapTThl aKMapaTThIK KOFaMJarbl aJaMHBIH
oJaH opl ©31H-631 JaMBITYbl VIIIH MAaHbI3/Ibl OOJFAHIIBIKTAH, OKYIIbUIAPIbIH
ANTOPUTM/IIK OMIayAbl TaMBITYBIHBIH KaHa THIMI1 KYpalJIapblH 137eCTIpy KaxkerT.

CoHJIbIKTaH, Ka3aKCTaHIBIK OKYIIbUIAPABbIH MporpamMMaiiayiarbl OUIIM  airy
KOKETTUNIKTEPIH OUTy VIIIH XYPri3UIreH 3epTTey KOPCETKEHIEH, OKY-oIICTEeMEK
CUMATTarbl Mocelieiep FaHa eMec, COHfail-aK OuliM Oepy MpOLECiHIH CyObEeKTUIepIHIH
MEKTENTEerl MporpaMMaliay/ibl OKBITY MOCEJIECIHE KAThICThl KapbIM-KaTbIHACHI MEH
KOKETTUIIr KEHIHEH TaparaH.

Keneci ke3enme Oyi MocesneHiH 0acThl TaKbIPHINTAphl - MEKTEI OKYIIbLIAPHI,
OJIapJIbIH aTa-aHajlapbl, MYFaIMIEpl MOCENeciH IIelly VIIiH IpIKTeNn 3epTTey
Kyprizuiai.Mekrenrteri nporpaMMainy TeK MeJaroruKaibK MPOIECTIH 3JIEMEHTTEPIH
FaHa eMec, op TYpjl anmaparThl-NIpOorpaMMalIblK — KypajlgapAbl  KOJIJAHBII,
KamTamachk3 erefi. OcblFaH OaillaHBICTRI, TaHAaMalbl 3€pTTEY COHBIMEH Oipre
3epTTENETIH  Macene  OOWMbIHIIA  aKHApaTrThIK  TEXHOJOTWSJIAD  CaJlaChIHAFbl
MaMaHIapJblH MIKIpIH 3epTTeyli OullipeAil.Op TOHHIH TONTApBIHBIH  ©3apa
OallIaHBICBIH aHBIKTAYy YIIIH CypakTap TepT caHaTKa OeJliHeNl: OKYyIIbLUIap, ara-
aHaylap, MYFalIMJIEp JKOHE akKMapaTThIK TEeXHOJIoTHsap MaMaHnaapbl.CypakTapabl
o3ipiiey Ke3lHAE PECIOHICHTTEP/IIH >Kachl, KeJjieMi, TIKIpUOeci eCemnKe abIHIbI.
3epTrey KocmapblHAa COWKeC, MEKTENTe MporpaMMmaiayabl OKBITY MOCEIeCiHEe
KATBICYIIBLIAP IbIH KO3KapacTapblH aHBIKTAy YIIIH Kejecl OarbITTap TaHdaJ/Ibl:

- Kbl h Y OepeTiH  MEKTENTIH  OKy  IporpaMmalapbiHa
«IporpaMMaiayibhy Karmail eHri3uTylHiH OoJamarkl MEH MepCleKTUBaIaphl;

- IporpaMmMaayabl ouTiM OepyaiH O0acTaysllll JeHrelHiHeH OacTam OKBITY;

- MyFaTIMIEpAIH MEKTENTe MporpaMManayibl YUpeTryre JalbIHIbIFbL;

- MEKTenTe >oHe Oackada OUTiIM opAachiHAa MporpamMMmainayibl OKBITY YIIiH
KaKETT1 JKarjaanmiap.

3eprreyre 43 KOFapbl CbIHBIN OKywbuiapel, 20 ara-anamap, AcraHa
KalachlHbIH,  AsMatbl  koHe  KamObU1 ~ OOJIBICTApBIHBIH Kbl  JKOHE
MaMaHJaHJbIPbUIFAaH MeEKTeNTepiHiH ((u3uka-MaTeMaTukaiblK) 22 MyFaliMepi
KaTbicThl. CayallHaMa €Kl >KOJMEH JKYPri3uili: OKYIIbUIAPJbIH, aTa-aHaJlapblH,
MYFaTIMIEPIIH TOJIBIK KaThICybl koHe [T-MamaHapbhIHBIH OHJIAMH cayaaHamachl
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Google Forms KypangapbiH KOJIJIaHy apKbUIbI JKYPTi3ii.

Cayannamanarel «Ci3  mporpammMmanayAbl MEHTEpriHi3 Keyeai Me?» JereH
cypakka 15-16 xac apanbFbIHAAFbl MEKTEN OKYIIbUIAPBIHBIH 62,8% (27 oKylibl) —
«Mo» pen xayan Oepce, 25,6% (11 oxymb)) — «Mo, mymkin», 7% (3)— «KOK,
MYMKin», 4,6% (2) — «Xok» nem xayar OepreH.

byn tanmaynaeiH ce6e0iH OKyIMIbIIApAbIH MEKTEITE MporpaMmMaliayibl YUpeHyTe
JIETeH BIHTachl Typajbl Cypakka OepreH jkayanTapbIMEH TycCiHIIpyre Oomaabi(6-
KecTe).

OKylmbutap YCHIHBUIFAH 7 HYCKaJaH Oip HeMmece OIipHeIle KayanTap.ibl
tagaaabpl.ConpiMeH Oipre pecnoHAeHTTepiH Kemuiutri (74%) mnporpaMmmanayabl
YHpEHy €ecenTiK oijlay KaOUIeTiH JaMbITyFa BIKIAN eTedl Jen caHanpl. CayanHama
HOTWKEJepl KpI3 OanalapiblH OachklM KOIMIIUITIHIH €CeNTIK OWIayJabl JaMbITyFa
nmporpaMManap KYpbIl »asza OUTy[iH HAaKThl Maimackl THEAl JeM eCeTEeHTIHIITIH
kepcetTi.CoHnai-ax, KAThICYLIbUIAP IporpaMmalIayabl Y¥peny CaHJbIK
KYpPBUIFBbUIApJLI THIMAI maipanana Ouryre (44%), kapaxkar taOyra (44%) >xoHe
KOMIIBIOTEPJIIK OMbIHAap Kypa Ooutyre (37%) kemekTeceal Aen CaHAIbL.

6-kecte— JKorapfbl CBIHBII  OKYIIBUIAPBIHBIH ~MEKTENTE MporpaMmmanay
HETI37IepIH YUPEeHY KaXETTUIIr TypaJibl MKIpiepi

= . [Iporpammanay Heri3fepiH yHpeHy ci3re He YIIiH KaxeT 00iabl?
g % (bipHete sxayanTbl TaHaayra 00Jabl):
> )
o, A o = 5
o H 5} >, 2 2 I~ >
= an O

E 2 E EE 3 sz % | B 5 | §x g | ¢
o © 3} S m 2 525 5 2 3 = B =9 =
== 5 | %8 ¥ 22 g o T 5% |®RE. | § =

(5 =) 3= 5 > 59 SR 2 a s = K
g; g == H 3 5 & S 3 © 33 TR e = 3
3 8 S | 8% 555 |fe& |22z |BES |5 | %
) 2 Sa > O ¥ ¥ M a X = < E O =g | O &
bapnwirsl, |43 | 74%(32) | 44% (19) | 12% (5) | 14% (6) | 9% (4) | 37% | 44%
COHBIH (16) | (19)
miHe:
Ep 33 | 70%(23) | 45% (15) | 12% (4) | 18% (6) | 12% (4) | 39% | 52%
Gananap (13) | (17)
Ko13 10 [ 90% (9) | 40% (4) 10% (1) | 0% (0) 0% (0) | 30% |20%
Gananap 3 |

ATa-aHamapAbplH MEKTENTe NporpaMMaliayJbl OKBITY MOCENeciHe JIeTeH
KO3KapachlH aHBIKTAy MAaKCATbIHIA KaJallblK »OHE aybUIIbIK MEKTENTepJ/i€ OKUTHIH
11-15 >xac apanbIFbIHAAFbl OKYIIBUIAPJIBIH aTa-aHajapblHAa cayajqHama >KYpPTI3UIIL.
Cayanmnamara KajajblK MEKTEN OKYIIbUIAPBIHBIH 10 aTa-aHachl, aybUABIK MEKTEI
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okymisIapeiHbiH, 10 aTa-aHacel KaTbicThl.CayaliHaMaaarbl KeMOIp cypakTapra ara-
aHaJapJIbIH >KayanTapbIHbIH HOTHXKEJepl 7-KecTele KeITIpIIreH.

7-kecre — Mekrtente mnporpaMmainayibl OKBITY MOcCeJeCiHe aTa-aHajapIblH
KO3KapachlH aHbIKTAay OOWBIHINIA CayalTHAMaHbIH KeWOip HOTHXKenepi

Ne OKymbUIapIbIH aTa-aHACBIHBIH KayanTapbl
Cypaxrap Kananslk MekTen AybUIIBIK MeKTen | bapibiFs
Z = E
B = B = e =
S| & =S| = S| &
N = | = — | =
Z| 2| E 2| E| B 2| E| &
o (¢ o ¢ (¢ (¢
= | = | X | X | 2| =KX =S¥ X
1 | Ci3giH OHMBIHBI3IIA,
~ ~ ~ ~ ~
Oajlara MEKTEITe —~ ~ ~ on 'g) — — g —~ o~
mporpaMmaiay N S S S \D/ \Q/ \; \: o \D/ Nnd
. A =~ IS N
HeTi3epin yipery SIgr | ¥ | S | o|lo|o|wmin | ¥
Kepek me? — - © o S N n | = | = ]lwoola| n n
2 | IIporpamMmanay sl
epre xactaH (8-9
’Kac) OKBITY OalaHbIH
€CCUTCy . — - - . 6\ 6\
(anropuT™MIIK, ND N —~ —~ © Tl ol A
MaTEMAaTHUKAIIBIK) L L S S L L S| L | S 2
oilnayIplH AaMybIHA ) () N SN ) ) N IS () () ISNIRSY
OH 0CEp eTelIi. < O o =) O T | oo |lw|wn| oo
3 | Bacrayslin MEKTENTe
ImporpaMmajiay bl ~ ~ ~ ~ ~ ~ ~~ ~ —~ o~
. <t @\l —~ <t Vo) on @\l —~ @) v | <F
KOJIIaicer3 0a? R I S N N S X o IS IS R
S ) SN () ) S| OIS | n | n| oo
<t @\ ) <t v o e\l -} <t (q\l —|
ATa-aHanapbIH cayajiHaMa HOTIDKEIep1 0J1apIbIH MEKTEINTE

porpaMMaliay/ibl OKbITYFa JI€T€H KbI3bIFYIIBUIBIFBIH KepceTTl. Kananmblk JkoHe
aybUIIBIK ~ MEKTENTEpiH  aTa-aHAJIApbIHBIH  MIKIpJepl  MyHAa  adWTapibIKTaid
epeKIieNnerHesi, KajlanblKk ara-aHanapAsiH 100% -bI MeKTenTeri mnporpaMmmanayibl
OKBITI-YHpEHY KaXeTTiriHe ceHimai. JlerenmeHn, Oapiblk ara-aHamapAsiH 30% -bi,
OHBIH 1IIIHJE KaJalbIK MeKTenTepaeri okymbsuapabiH 40% -b1 O0acTaybllll MEKTENTe
nporpaMMaliayibl YUpeTyal KoJigaMaibl.

3epTTeyre KaThICAThIH JKajlbl JKOHE MaMaHJAHABIPbUIFaH MEKTENTepIiH
MyframiMaepinin 68,1% -pI Oamara MEKTENTe NporpaMmaiay HeTi3IepiH YHpeTy
KaKETTIrHe CeHiMI1 0oJbin Tabbuiansl (kayan «oy) nece, 27,8% -bl OyJ1 OTIHILINECH
kemiceni (kayan «Mo,mymkin»).CoHbIMEeH Oipre, pecrnoHAEHT-MyFamMaepaiH 86,4%
-l OacTaybllll MEKTENTErl NporpaMMaliayJbl OKbITY HUAESACHIH  KOJAANIbL.
«MyraniMHIH MEKTENTe MporpaMmanayabl YHpeTyre IalbIHIBIFbl OKY KYpPaJbIHBIH
(MbICaJIbl, KOMIIBIOTEp, MPOrpaMMalIbIK KaMTaMachi3 €Ty) OapibIFbIHAH oJjicKaiiia
MaHbBI3/Ibl €KEHIHE Keiiceci3 0e?» JereH cayaiqHama CyparblHa MYFaliMep Kereciieu
xayan Oepai: «Mo» - 54,5% «Mywmkin, oy - 22,7%, «MyMKiH, KOK», -9,1% >xoHe
«Kox» - 13,7% nen xxayan O6epi.
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XKorapblga KeNnTIpUITeH AepeKTep, Kalmbl 3epTTeyAiH Oacka Kypaylibuiapbl
MEKTENTE MporpaMMaliayibl OKBITYABIH KaXETTUIIIH JKOHE MporpamMMaliay OOMbIHIIIA
OulIM amy MYMKIHAINH OacTTaybllll CHIHBIN JeHrediHeH Oactaynbl Ja >KOKKa
IbIFapMaTeiHBIH ~ KepceTTi. CayanHamara KaTbicKaH —Myframimaep MeH [T-
MaMaHJapbhIHBIH OackiM Oeiri OacTaybllll MEKTENTe MporpaMmaiaylabl OKbBITyaa
«Scratchy» mporpammanay opTachiH, Herisri Mmekrente- Python, sxanmel OutiM OepeTiH
MEKTENTIH JKOFapfbl caThIChiHAa- C++ TOOBIHA KaTaThIH Mporpammaiay TULIEpIH
KOJIaHyAbl THUIMII A€l caHaiael. MyramiMaep MEH MaMaHJapAblH 3€pTTENreH
KOHTHMHIEHTI aKMapaTThIK TEXHOJOTHSJIAPAbIH  CEpIIHIAlI JaMybl JKarJalbIHIa
MEKTENTeri  MmporpaMmainay  KypChIHBIH  Ma3MYHBIH  KaJIBIITaCTBIPy  HMece
TYpaKTaHABIPY OHall OOoJMaiIbl IereH OokKaM bl pacTtabl [59].

Scratch opmacwinoa npoepammanay

Scratch (Ckperu) — Oacraypllll KoHE OpTa MEKTENTEerl OKYyIIbUIapra
OWBIHIAPBI, (QUIBMACPAl, AHUMAIUSAIBIK OKUFaapAbl KOHE Tarbl OacKaJapisl
)Kacayra MYMKIHAIK OepeTiH nmporpaMmanay opTachl.

Ocbl oOpTaHbl aAPTHIKIIBUIBIKTAPBIHBIH, Oipi - OYJ €pKiH TapaTbUIaThiH
MporpaMMalIbIK ~ ©OHIM, COHIBIKTAaH Ke3  KedareH OuniM  Oepy  MekeMmeci
https://scratch.mit.edu TopaObiH Oackil, MporpaMMaHbl UHTEPHETTEH KYKTEW ajajbl
KOHE KaHa TporpaMMaliay OpTachblHIA TIKEJEH 3epTTeyre >KOHE KYMBICKA Kipicyre
6onaasl. Scratch mporpammanay optackl OpHATYIbl KaXXeT €THEH/II.

Scratch >xo06acer 2003 >kpu1Bl Science Foundation, Intel Foundation, Microsoft,
MacArthur Foundation, LEGO Foundation, Code-to-Learn Foundation, Google, Dell,
Fastly, Inversoft ;xone MIT Media Lab konmaysimen Oactanmabl.Scratch opTachIHBIH
031 Maccauycerc TexHOJOTUSIBIK UHCTUTYTHIHBIH (MIT Media Lab) Mutuen Pe3nuk
OacraraH namy TOOBIMEH J3IpJICH/1 JKOHE KOJiay TanThl. Scratch OyII skanmbiFa opTaK
OutiM Oepy MEKTeNnTepi VIIIH MaHbI3[Ibl OOJBIT TAaOBUIATHIH E€PKIH TapaThUIaThIH
oHIM.OHbIH namysl Smalltalk-ueiH 130acapiapeiabi Oipi Squeak TumiHAE G0MBIT
tabbutafbl. Smalltalk TUTIH 3ipaeylni, ecenrtey >KYHECIHIH TEOPUSJIBIK CalaCchIHAaFbl
aMepukaHAblK FaibiM Asana Kbdif, oObekTumn-0araapiibl TporpaMmainay >KoHe
rpadukanbik uHTEpdEc canacklHAarbl MUOHepJepaAiH Oipi, OGananmapIbiH oiiay MeH
IIBIFAPMAIIBUIBIFBIH ~ TAMBITYFa aca Mynaaenl Kapansl.Aman Kbdi, Oyn  mamy
MYMKIHITIHIIIE Te3ipeKk OacTay KepeK el €cenTelil: «... oilay TocuiaepiMizil
MBIKTBl TYPJ€ KaJBIITACTHIPATHIH 3aMaHayd MYJIbTUMEAMSUIBIK TEXHOJIOTHSIIAP
MYMKIHAITIHIIE epTe O0omybsl kepek(the media that powerfully shape our ways of
thinking must be made accessible as early in life as possible)».

Scratch mporpamMMachiHbIH oOpTachl (KoOHE TUT), OHBI >KacaylIbUIapIbIH
UesAChIHA COMKeC, «OMIay KOIIapblH» KypyFa MYMKIHIIK Oepeni (22-cyper).
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22-cyper — Scratch xaiinsl aknapar

O3zipneymiiep 8-16 »xacka naeifiHri Oamanmapra apHayraH Scratch-Ti kacanpl,
COHJIaii-aK, OJaH Killll JKacTarbl Oananap, MbICallbl, 6-7 KacTarel Oananap TIHTYIpAl
KOJIIaHBIT, OKBIT, Ka3bIl JKOHE KOJIAaHa amajsl, Oy opTaja aTa-aHalIapMeH Hemece
ara-lHUIEpIMEH  KoHE  ama-ClHjjiep) KoHe  KapamailbiM, Oipak  e31epiHiH
OarmapiaManapbiH jKacail anajbl.

Bbykin omempme, Scratch mnporpammanayablH TaHBIMAIABFBl JTUHAMHUKAIIBIK
TYpAe ocyAe, peCMH CalT CTaTHCTUKACBhIHA COMKeC Ka3ipri yaKbITTa Keneci
KepceTkimTep 0ap:

- 26 370 762 x00a yChIHBUIIHI,

- 22373,379 mnaiiganaHymibl TipKeIi;

- Tycinikteme canbl 133.800.071;

- 3894 091 cryausicel KypbUIIIbI.

Conpaii-ak, Scratch calTeiHAanaigananymbsuiap kac OoMbiHIIA  Oeiy
yCchIHbUFaH (23-cyper)
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23-cypet — Scratch mailiananymbuiapblH *Kackl OOWBIHIIIA 0OITy.

Hepex keo3i: https://scratch.mit.edu/statistics/

Scratch uaeonorusacel Ka3ipri 3aMaHFbl OKBITY 9JIICTEP1 MEH TEXHOJIOTHSIIAPbIH,
MacesieH, NpoOJeMalblK TCUT JKoHE Kolajay ofici peTiHAE OKBITyFa MYMKIHJIK
Oepenmi.Herisri TiNMIK  KOHCTPYKIMSJAp MEH KOpIIaraH oOpTa MYMKIHAIKTEPi
3epTTEIreHHeH KeWiH THICTI ko00a Kypy KoHE JaMbITy MiHIeTi Typ.«MeHiH
otbaceM», «MeHiH Xx000uaepiM», «JlapeHAbl amammapy» (MPOTEACBTUKAIBIK OKBITY
OoibIHIIA KOOaMapAbIH JOCTYPJl TaKbIPBIITAPBI) CHUSKTHl OKYIIBUIAPABIH Kac
epeKIIeNmiKTepiHe OalIaHBICTBl MYFaTiM YCBIHATHIH TAaKBIPBIITAp OPTYPJi OOy
MYMKIH; apHaMa; OKYIIbLIap OKBbIFaH XOHE OKYIIbUIApFa YHAWTBHIH OJICHIEP MEH
epTeruiepiH aHUMAaLMSIIBIK QHTIMeNepi xoHe T.0. 24-cyper.
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24-cypet — Scratch opTachiHBIH MYMKIHIIKTEp1

Kepin Typranmaii, Scratch mbsmbIMeHze Mol MymKiHAikTepre ne. CoHbIMEH
Karap, mporpaMMaHbl MEHrepiai Oacrtay YIIiH, OKyFa KaOieTTi KoclaraHa, CIITeHE
KakeT emec (OacTankpina), eWTKeHI Oarmapiiama TYCTI OJIoKTapiaH Typajbl.bapibik
OIpiHIII CHIHBIT OKYIIBUIAPHI OYJI IEHIeUre ColKec Kemei.

Scratch poTrpaMMachloObEeKTTI-0aFaapiaHFaH opTaJlarbl Jlero
KOHCTPYKTOPJIAPBIHAAFBI TYPJI-TYCTI KIpIMIITEPACH TYPJi 0OBEKTUIEp KUHAIFAH/IAH,
TYPJI-TYCTI KOMaHJaJdapJblH OJOKTapbhlHAH «KHHAIFaH».ScratchrporpaMmansl Kypy
rpadukanbiK ONOKTapAbl CTeKTeplie OIPIKTIpY apKbUIbl XKy3ere achlpbuiagbl.biokrap
KATeTKTEpJl JKOSTBIH CHHTAaKCHCTIK TYpHIE JYPbIC KOHCTPYKIWsUIapia FaHa
OlpiKTIpUTyl YIIIH >XacanaablJlepekTepaiH opTypii TypJjepl OJOKTapAbIH opTYpJi
HBICAaHJApbhlHA WE, OJIApJbIH apachblHIa e3apa YWiIeciMaunk / yHIeciMCi3miK el
kepcereni. Ilporpammanbl icke KOCKaHHaH KeWiH Je e3repTyre OoJsanbl, Oy
MoceJieHl Imemry OapbIChIHAA JKaHAa UASSTIapMEH TOKIpUOe jkacayFa MYMKIHIIK
oepeni.Kapamaiibiv KOMaH 1aJ1ap IbIH OPBIHAATYBIHBIH ~ HOTWXKECIHAE  TYpJi
KAaCHETTePMEH ©3apa OpPEKCTTECETiH KOMNTEreH HBbICAaHAap ©3apa OPEKETTECEeTIH
KYpJIe MOJENb KyPaJbl.

XKoba Scratch-na »xacanranHan keiliH oHbI http://scratch.mit.edu/ caliTbiHa
OpHAJIaCTBIpyFa OOJaJIbI.
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By OKBITY TEXHOJOTHSCHl OKYIIBUIAPIBI «AKMAPATTHIK-KOMM YHUKAIIHSITBIK
TexHoJsiorusimapy (Oacraysiill MekTente) >koHe «MHopmarukay (HETI3r XKoHE opTa
MEKTeI) TIOHJEPiH OKBII-YUPEHYTe YJIeC KOCHII, MPAKTHKAIBIK KEKE MaHBI3IbUTBIFBIH
KOpCEeTe OTBIPHIN, MpoTrpamMMarnay JaFAbUIapblH YHpeHyre makeipaabl.Scratch-TiH
KYMBICBIH Tajlay MPOTPaMMaHBIH ©T€ KapamabiM JKOHE KEHUT MEHTepreHiH
Kkepcereni.JlerenMeH, KapanalbIMIbUIBIFBIHA KapamacTaH, Scratch maiinananyiibira
MYIBTUMEIUSIIBIK ~ PECYpCTapMeH JKYMBIC ICTEYyHIH op Typii KypalaapbIMeH
KaMTaMachl3 eTefli, OyJ1 OKYIIbIIapFa KbI3BIFYIIBUIBIK TYABIPAIbI, TYTACTall alFaHia
CYOBEKT YIIIH 5KaFbIMIbl MOTUBAIMSIHBIH JaMybIHA BIKIAT €Tel.

Scratch TimiHIH HETI3T1 TYCIHIKTEpIHIH Oipl - aJFamKbl HWASSJaH COHFBI
NpOorpaMMalIbIK ©HIMIe NeHiHri o3 uaesnapbiH Aambity. On ymriH Scratch Gapiieik
KaXKeTT1 Kypainap 6ap:

- CTaHJAPTThl ATOPUTMAIK KYPBUIBIMAAP: 13/IeHIC, cala (TaHaay), HUKIap;

- HET3T1 JepekTep Typiepi: OYTIH caHmap JKOHE HAKThI CaHIap, KOJap,
JIOTUKANIBIK, TI3IMJAEP - TMHAMHUKAJBIK MAacCCUBTEp, JKaJlFaH KE3JIEUCOK caHaap;

- alHBIMAJIBl TYCIHIK YKOHE OHBIMEH KYMBIC JKacay,

- 00BeKTLT-0arapabpl Ke3Kapac TYKbIpbIMAaMachkl: 00BEKTLIEp, Xadapiap bl
KiOepy 'KoHE OKHFalap/ibl OHJIEY;

- UWHTCPAKTHUBTI: TalJaJlaHyIMIBIMEH, COHJAi-aK KOMIIBIOTEPACH  THIC
OKUFaJlapMeH (CEHCOPJIBIK CEHCOPJIBIK OJOKTHIH KOMETIMEH) ©3apa dpEKeTTeCy;

- TapaienbAl  OphIHAAY: TapajuleNbli aFbIHAApAarbl YHJIECTIpY JKOHE
CUHXPOHIay MYMKIHAIT 0ap 0OBEKTUIl oAICTep/li ICKe KOCY;

- KapanaipIM Naigaianymbsl HHTepdenciH Kypy xoHe T.0.

O3ipJeymiiep Scratch opTachiHIa
(https://scratch.mit.edu/download#installation) exi TociIMEH >KYMBIC ICTEY/l: OHJIANHH
XKoHe nepOec KapacThipraH(25-cyper):

“ Coagassn Mconegyi Moo Eazm O mpoedTe &1 llscn

Adobe AIR Odnafu-penaktop Scralch BenomaratensHele
FI:IIH bl BLGE HE G aTal, |.-:-II!".|||:|I":!IIII-1I-: LUEtT ChelbelTn B T HOEN TR rﬂaT{'FHﬂnu'
CEEMAHTE M YETAHOBUTE NOCNEMHIG oehnaik-penarTop Scrateh 2.0
’ Ha yeapauel ¢ yero vadan.? Bor
Beprus Adobe AR ; .
Mac OF X - ClauaTe HECHDMERD NOMEIHES DECYDG0E,
Mar OF X - Cravare Mze 05 1005 1 eTapwe - Crsuate =
CranpToBbe NPOEKTE - Ciaqatt
Mac O35 10.5 W cTapue - CiAdaTh Windowe - Crauats £ B HEUETE - (TR
Windows - Cradats Linux - Ceatans

Kaprowss Serateh - Cradate

Linux - CravaTe

25-cypet — Scratch opTachlHIaFbl )KYMBIC Tepe3eci
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[IporpamMmarnay TmpoIeCiH HEFYPJIBIM TapThIMILI JKOHE KOJDKETIMIl —eTil,
Oananmapra, JKacecHipiMIIepre >KOHE IporpaMMalayibl YHUPEHTICl KeJeTiHAepre
KOJDKEeTiMA1 OOy YIIH, ChI3aTTap KOMIIBIOTEPJIIK TEXHOJOTUS MEH uHTepdeic
JW3aiiHBl OaphIHIIA KOJAaHbUIaAbL Scratch HEri3ri epexuenikTepi:

o bBroxkmer npoepammanay.Scratch mporpamMmanapbiH >Kacay YIIIH SKaif
rpadukanblKk  OJOKTapAbl CTEKTepJieri oOpblH OipikTipeni.bmokrap kaTemikrep/i
KOSITBIH CHUHTAKCUCTIK TYpJ€ IYypBIC KOHCTPYKUUSJIapAa FaHa >KWHAIYBI YIIH
xacayrad. [lepexktepiiy ~ opTypJil  TypJaepi op Typil TilIiHIEepre ue, oJap
ColiKeCcCI3AIKTI acThiH ChI3bIN KepceTedl.Ci3 OarmapiiaMaHbl ICK€ KOCKAH Ke3fe i€
CTEKTEpTe ©3repTyJiep €HTri3e anachl3, OYJI Ci3 KaHa HAesUIapMeH KoOipeK TIKipuoe
xKacayra MYMKIHAIK Oepe/l.

o llepexmepoi 6ackapy.Scratch opTackiHma rpaduKaHbl, aHUMAIUSHBI,
MY3bIKaHbl KOHE JBIOBICTApABl OacKapaThlH >KOHE apajalThiH MporpamMMaiapbl
xacayra Oomanpl. Scratch OYTiHTT MOJEHHETTErl TaHbIMA BH3YIIbl JEPEKTEp.IiH

Oackapy MYMKIHIIKTepiH KeHeWTeni - Mbicaibl, Photoshop cy3rinepine ykcac
porpaMMaliaHy/Ibl KOCY apKbUIbI JKy3€re acajbl
o bBipnecken orcymoic orcone anmacmeipy.Scratch xo0achHBIH caliThl 0acka

azamMaapablH SKoOamapblH Kepyre, CyperTep MEH CIeHApUWIep]l KOJJaHyFa MKOHE
©3repTyre, ©3 JKOOaHBI3BI KOCYFa JKOHE ICKE€ KOCyFa OOJaThIH IIA0BIT TEH
aymuTOpUSHBI YChIHAABLEH yIkeH »xericTik —Oyin Scratch alfHamachiHIarel OpTaK
opTa MEH MOJICHHET.

Okyna  Scratch  mporpammanapblH  OKBITYHarbl  €pEKIICTIKTEpiHIH  Oipi
«KapamaipIMHAH KYpJAeNire IeHiH» JeTeH TOCUIre KoJaay KepceTy OOJbBI TaObLUIadbl,
SFHA KOpIIaFaH OpTaFa >KOFapbl JACHTeWal (Kypaemni >ko0amaplbl KYpy MYMKIHJIII)
KOHE KeH KaObIprajapasl (oOajmapAblH KEH ayKbIMbIH KOJIANTBIH) SKBUDKBITY
OoilblHIIa >k00amapabl OIPTIHACH KUBIHIAATHIT KOHE KEHEWTE OTBIPhIN, TOMEH
neHreinen (Oactay »KEHUI) YCBIHBIC »Kacaiiibl.Scratch-meH XyMbIc iCTEy Ke3iHe
TYCIHIKTI OOJy VIIiH, KapamalbIMIbUIBIKKA, Keie TInTi (yHKIMOHAIABUIBIKKA 3USH
TUTI3yTe €peKille KOHUT OeJHe/I.

Okymsmap Scratch xo0acklHAa JKYMBIC ICTeTreHje, Kailtanay, MiapTrap,
allHpIMambUIap, JEpeKTep TypJiepl, OKUFalap MEH YPJIICTep CHUSAKTHI MaHBI3IbI
KOMIIBIOTEPJIIK ~ TYCIHIKTEpAl YHpeHyre MYMKIHAIK anajbl.bactaysiin  ChIHBINTA
OKUTBHIH Oananap «mapajuieliby >KOHE «CHUHXPOHAAY» CHSKTBI YFBIMIApAbl OHAM Urepe
ananbl.COHBIMEH KaTap, TEPMUHOJOTUSHBI «OuIMey» MaHbBBABl eMec, Oipak
JKAJFACHIT YKATKAaH arblHAApJIbIH ©3apa OalIaHbICHIH TYCIHY MaHbBI3]IbI.

ConbiMeH KaTap, Scratch mnporpammanayra apHaiFaH KeMOlp MaHbI3AbI
Kypamjacrapra, artam  aWTKaHaa, OOBeKTTI-OarjapiiaHFaH  MapaaurManapra,
npolenypasiap MeH (QYyHKIMsUIapFa, MapaMeTpil aybICThIpy MeEH Kaitapyra
(xkahanaplk aliHBIMaNbUIAp/IaH 0acka), PEKypCHUsifa, HBICAH KIJIACCHIH aHBIKTAYFa,
Mypara >KoHE ToJuMOp(dU3MIe, epeKIIeTIKTepAl OHAEYre, MOTIH EHri3y JKOHE
(daiinapl eHri3y >KOHE IIbIFapy CUSIKTHI KEHO1p HEri3r1 KOMIIOHEHTTEP/ Il KOJIIaMaiIbl.

CoHIBIKTaH, Xalmbl OUTIM OEpeTiH MEKTENTIH HETI3Tl KoHE KOFaphl OKY
opeiHAapeiHAa Python, C ++ Hemece Java CHAKTBI 00BEKTUII-OarmapiaHFaH
nporpaMmmMaliay TUIIepiHiH OipiH 3epTTey YChIHBUIAAbL. JKoFapwl AeHrenaeri Tinae
nporpaMmaliay TE€K KaHa OKyWIbUIapJbIH €CENTEI OWIAYbIH JTaMbIThII KaHAa KOWMau,

135



COHBIMEH  KaTap,OKylIblIapfa  MOHApalblK  KOJAAaHOaldbl  FBUIBIM  PETIHAC
nmporpaMMaisiay  ©HEpiHIH MOHI MEH  MarblHACBIH  TYCIHyreé  KOMEKTece.l
(mporpamMmarnay WHXEHepi).

Mexmenme 06veKmuemi-6aA2bIMMAIRAH NPOCPAMMALAYObL YUpemy

FoubiMu-onictremenik ofedueTTepiie MEKTeNTepie MporpaMMaliayibl 3epTTEYIiH €Ki
epeKIlle acmekTici Oap eKeHIH KWl KaWTamanelll oTbIpansl [60].bipiHmi acmekt
nHpopMaThKka  KypChIHBIH  HETI3T1  KOMIOHEHTIH  KyHIeWTyre  OalsIaHbICTHI.
Okymiputapra KaHAal mporpamMmmanay TUIAepl, MOporpaMma >KOFapbl JICHreim
nporpaMMaiiay TULIEpiHAE, MporpaMMa Ka3ipri 3aMaHfbl MporpamMmmarnay OpTachlHaa
Kajail KypwUIIbl jgereH wuues Oepuneni. OKy KOMIIBIOTEPIIK Marepuaiiapbl MeH
KOFaphl JCHIeIl TUIAepAeri MallldHa KOMaHJajdap TUIIH MEHrepreH OKYIIbUIap
«TPAHCISALMSY TYCIHITIH CaHaJIbl TYpJe KaObLUIAaIbI.

Exinmii  acmekt kocibum  Oarmapiayra cumartairad.  Kaszipri  yakeitTa
MpOrPaMMHCT MaMaHJBIFbl KEH TaparaH xkoHe Oenenni.OKy Kypchl OoMbIHIIIA
nporpaMManiapAbl OKbIII YHPEHY OKyIIbUIapFa ©3/epiHiH KaOUIeTTepiH MpOrpaMMHUCT
MaMaHJbIFbIHA TEKCepyre MYMKIHAIK Oepeni.OpuHe, OYJI MOCENEHI KOFapFbl
CBhIHBINITApJa MaMaHAaHbIPbUIFAaH UHPOPMATUKA KypChl ApKbUIbI HIEUIyre OO0Iabl.

Korapsl MekTenrTeri mnporpaMmanay MpOIECIHIH EpEeKIIeTIKTepiH ecKepe
OTBIPBII, YCHIHBLIA/IBI:

- KOJDKETIMJII KOHE 3aMaHayW TEXHUKAJbIK OKY KYpallapblH, MbICAJbl, MOOWIbI1
OKbITYyFa apHaJFaH cMapT@oHAapAbl HEMece IUIAHIIETTepl Mainanany. MyMKiH,
MYHJall KYpPBUFBUIAPJbIH TEXHUKAJBIK CHIIaTTaMajiapbl KemIeHIl >kobamapabl
xKacayra MYMKIHAIK OepMece e, KapamailbiM OKBITY >KOOamapblH JalbIHIAy >KOHE
MEHIrepy YIIH pecypcTap >KETKLTIKTI;

- COHFBI MHTETpalusiJiaHFaH JaMy OpTalapblH Naiinanany: KemnrereHn Oarnapiamalibik
Kacakrama J3ipjiey opTajlapblHa KapamacTaH, €H KEH TapalifaH JKOHE KOJDKETIM/II
nmporpaMMaiiay KypajajapblH maijanadHy Kepek.OKylbUiap IaTacThIpMaNThIHAM
KoHEe WuHTepdelc TMeH MporpaMMaHblH Maiia OoJyblHA a3 yakbIT JKymcay
YIIIHIIPOTrpaMMaJIbIK-€CeNTey Kypallapbl KapamaibiM OOJybl Kepek, Oipak Oy Ja
MaHbI3Ibl eMec. JlereHMeH, MEKTEeNTiH OKYy ~porpaMMalapblH OKbIFAaH Ke3[e,
OKYIIBUIAPABIH HETI3T OMICTEPIH, OOBEKTUI-OaFrbITTAIFAH MpOorpaMmaiay OiCTepiH
TEepEeHIpEeK YFBIHATBIHAAN JKaFqaiijibl xKacay Kepek;

- IporpaMMaliayfa apHaJFaH OKy KOJJaHOajabl MIHAETTEPMEH KAHBIKTHIPY
KKET, OHBIH IIeNIiMi MYFajliMre mporpamMmalapibl jkacay odICTepIH KepceTy/l
tagan ereni. OKymbUIApAbIH OEpuUIreH MporpaMma TYpIH YHpeHyre JereH
KbI3BIFYIIBUIBIFBIH HBIFANTY YIIIH «HAKTBI jkoOajap» HeMece OWBIHIAp jKacayra
apHaJIFaH ~ TOXKIpUOeNepMeH  TarcelpMaiap  KeMmekTeceal.Mpicanbl, MEKTEITiH,
KOCIMOPBIHHBIH, KOMIIBIOTEPJIIK JYKCHHIH KOHE T.0. JKYMBICBIH MOJICIIBILY.
Okymipiiap apachblHAa BIHTA-XKITep OPTAChIH KaJbIITACTBIPY, MYFATIMHIH HOTHXKETe
KETylHE  KeMmeKTecedl, ce0edl  marapuiapJbl  JaMBbITY  KOHE  MPaKTHKAJBIK
nporpaMMaliay JarJabuiapbl KABIH 9p1 KypAeial MIHJET.

- TPaKTUKAJIBIK KYMBICTapJbl HeMece XKoOalapAbl OpBIHAAFaH Ke3Je MYFaliM
OKYIIBUIAPABIH apaliblK HOTHXKEJIEpIHE Hazap ayaapy Kepek, ce0edi xKoOaHbIH
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asKTallybl KemnTereH Oacka (akrtopiapra OailylaHbICTBI  OOJIaJbl: MYFaIIMHIH
Kajarajgaybl, KOJJay »oOHE KeHec Oepyl, TON MYIIEJIEPIHIH YiIeCIMIl KYMBICHI,
KOKETTI oeOueTTepMEH KaMTaMmachl3 €Ty, KamKaljapAbl PETTey JKOHE IIelry
MporpaMMalIbIK ~ KamMTaMachl3 €Ty KoHe T.0.Mekrenrte OKBITYAbIH OOBEKTLII-
OarjapiianFaH mporpaMMmainapbl ©Te Kyphaeni Macene OoJibil  TabbuTagbl, Oipax
MEKTENTE KOFapbl JCHICNIl TMporpamMMaliay TUIIEpPIH OKY Typalibl uiaesjaH Oac
TapTyAbIH KaXkeTi >XOK.bi3[iH o#bIMbI3IIA, OJICHAMAIBIK EPEKIIETIKTep/l eCcKepe
OTBIPBIN, MEKTENTErl >KOFapbl JIGHICiJll MporpaMmanay TUIIEpPIH MEHrepy
OKyIIbUIApFa JKaHAa KOKKHMEKTEP MEH MYMKIHIAIKTep/l allbll, Ka3ipri 3aMaHFbI
nmporpaMMainay TUIIepl peTiHae jkKakcapTaabl, oMOeOam, HKEMIl KOHE KapamnailbiM,
BIHFAMJIBI KaObUIAy MEH Ty3eTyjep YIIH Kojaiiel Oonanbl.CoHnal-ak, OKBITYFa
IYphIC  Ke3KapacmleH, JKOFaphl  JCHTeWnIl  TUIEpAe  epTe  IMporpammalay
nporpaMMaliapbl KazyFa apHaJFaH >KaH-)KaKThl Toxipubeci Oap kaHamaH Oacrar
KYPIreH MPOrpaMMHUCTTEP YIIIH MEKTEI JACHreHiHae NAalblHaaTyFra MYMKIHIIK Oepeni.

2.4 Mekrente po0OTTEXHUKA Heri3epiH OKBITY OOHMBIHIIA JaicTeMeJik
HYCKayJap

PobOoToTexHuka — OyJl MEXaHUKAHBIH KOHE Ka3ipri 3aMaHfbl TEXHOJIOTHUSJIAp
nmpobOiemManapsl  JKacaHAbl HMHTEIUIGKT mpoOieMachiMeH OalIaHbICTBI  OOJIATHIH
FBUIBIMH-TEXHUKAIBIK TIPOTPECTIH KApKBIHABI JaMbBII Kelle KaTKaH OaFbITTapbIHBIH
oipi.

Kanmel,  MHTEUIEKTYaIAbI-OHIIPICTIK ~ POOOTTApAbl  JaMbITy  aJaMHbBIH
KOMETIHCI3 OpTTI ellipyre, TaOWFU amarrap Ke3iHAe, aToM OJJEKTp CTaHIUsIapbl
amaTrTapbiHIa KYTKApy KYMBICTAphIH JKYpri3yre, agaM eMipiHe Kayill TOHJIpEeTiH
0acka Ja KyTIereH anarrap poOOoTTapAbl KAXKET eTe/Il.

CoHbiMeH Karap, 3aMaHayu aKnapaTThIK-KOMM YHUKAIUSIIBIK
TEXHOJIOTUSTIAPJBIH JaMyblHA OalaHBICTBI POOOTTHl JaMBITyla J>KaHa JAQyip
Oactannapl. OHAIPICTIH poOOTTATybl OJaH Ja MBIKTBIpAK OoJabl. AmamaapiabIH
KYHJICJIKTI KOKETTUTIKTEPiH KaHaraTTaHJbIpyFa apHaJIFaH MOOMIIBT1
WHTEJUICKTYaIBIK POOOTTAPIbIH KAXKETTUIIN TYBIHAAIBI: POOOT-KYTYyIIl, poOOT —
Oama KyTymi, poOOT — cal aypybIMEH aybIpaThiH ajJaMFa KOMEKIIl >KOHE TaFbl
Oackainap.

CoHapIKTaH Ka3ipri TaHAa MEKTenTe pPOOOTOTEXHHKAHbl MEHIepPY ©3EKTLIIr
KOHE MaHBI3IBUIBIFBI apTy/a.

Kanner OutiM  OepeTiH MeKTenTep/ie poOOTOTEXHUKA HETi3NiepiH OeJceH/Ii
EHT13Y/A1H Tarbl O1p MaHbI3ABI ceOebdl - kociOu Oarmapiay >KYMbICHI )KOHE MHXKEHEPIIK-
TEXHUKAIBIK MaMaHIBIKTapFa OKYIIbUIAPIbI TalbIHAAY.

Kanmet 611iM OepeTiH MeKTenTe poOOTOTEXHUKA HETI3JEPiH OKBITY:

- OKYyWIBUIAPJBl O3BIK TEXHOJOTHSJIAPABI JaMBITyFa epTe KOJ JKETKi3yiH
KaMTaMachl3 €Ty, 0Jap/ibl KOJAaHyAbIH MPAKTUKAIBIK JaFablIaphI;

- FBUIBIMH-TEXHUKAIBIK  IIbFAPMAIIBUIBIKKA  KATBICY,  IIBIFAPMAaIIbUIBIK
KaOUIETTEPIH aHBIKTAY >KOHE JaMBITYy, 3aMaHayH KoHE THIM1 Kociou Oarmap Oepy;

- OKymIbUIapFa umH(pOpMaTHKa, MareMatuka xoHe 3D-Mojenbiaey, Te3NeTireH
npoToTumni Oap KaOABIKTApAbl MaijajlaHa  OTHIPHIN, OOJIIEKTepl  OHAIPY
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TEXHOJIOTUSICBIH ~ KOCa allFaH]a, IIOHJAEP IKUBIHTHIFBIH OKUTHIH  WH)XEHEPJIK-
OarbITTAIFAH 3epTXaHaJapFa HET3CreH OpTaHbl KYpPY;

- )KapaTbUIBICTaHy FBUIBIMJIAPBIH 3€PTTEYTe€ BIHTACHIH apTTHIPY.

Kazakcrannpik Mexrentepae STEM OuniM Oepy JaMybIHBIH COHFBI Karaaiibl
OoiibIHIIIA MOHUTOPUHTICI AKYMBICTBIK OKY KOCIapbIHA CHT13UITeH
pOOOTOTEXHUKAIAaFbl AJEKTUBTI KypcTapabiH canbl STEM OiniM Oepy canachbiHAarbl
ANEKTUBTI KypCTapAblH JKaimlbl caHbIHBIH 75% -bIH Kypaiael. PoOoToTexHHKa
HET13/IepiH OKBITY OarbITTaphl JaMyAbIH YJIKEH MepcreKkTuBaiapbiHa ue. bonammakra
MEKTENTIH OuTiM Oepy OarmapiiaMaiiapblHa pOOOTTapAbl KEHIHEH EHTI3YIIH >KYHeIiK
MOJIeNTl KaJIbIITacybl MYMKIH.

Kammer  OutiM  O6epy MeEKTeOIHIH TypJi JeHreWnepiHae poOOTOTEXHUKA
Herizepi OOMBIHIIA OKBITY OKYIIBLUIAPJBIH OPTYpJil KOHTHHIEHTIHE COMWKeC TypJi
OuriMm Oepy MakcaTTapblHa, COHAAH-aK TEXHOJOTHAJBIK JKOHE MPOrpaMMalIbIK
KamMTaMachi3AaHaAbIpyFa, auddepeHiuanibl 9aIicTepre ue.

Kazakcranmarel 0Ky poOoTOoTeXHHMKAchlHBIH HeriziHeH LEGO Mindstorms
#oHe Arduino KOHCTPYKTOPJIBIK CepUsiiaphl MaiaagaHbLUIaIbl.

Kemnreren oKy oOpbIHIApbIHAA pPOOOTOTEXHUKA CcabarblH  YIBIMIIACTHIPY
OolipiHIIa €H TaHbIMall KOHCTpykTOop periHae LEGO MINDSTORMS ([lanusina
HIbIFApbUIFaH) OOJIbIN TaObUIA b

LEGO MINDSTORMS xkoncTpykTopsl 1998 >xpiiman OacTanm MIbIFapbLUIaabl
xoHe Peceline raHa emec, COHBIMEH KaTap OJEMHIH KOITEreH eepiH/e KEeHIHEH
tapatbuianibl. LEGO KOHCTpYKTOPBIHBIH JKOFAapbl camajibl OeJIKTepl apHalbl
KypaJijapAbl Tajlan eTHeNTIH, XETKUIKTI OEpIKTIKMEH, KAyilcCi3AiriMeH, KYpYIbl
KEHUIIETYMEH JKHMHAKTaJIFaH.

KoHcTpyTopasl mporpammalnay >kydenepi THICTI jkacTarbl Oananap YIIiH
oeriimaenren. Kazipri yakpITTa €Ki HETI3T1 KUBIHTHIK IIbIFAPbUIAIbL:

LEGO MINDSTORMS NXT (IlepoPo6oT)- NXT-G nHemece Robolab
OpTachlHJla TporpaMMajlanfaH OuliM  Oepyre apHalFaH POOOTOTEXHUKAJIBIK
KOHCTpYyKTOp. [IporpammananareiH OJIOKTBIH, OPBIHAAYIIBI MEXaHU3MIEP MEH TypJil
TATYUKTEPAIH apKachblHIa poOOTTapAbl KOHCTPYKIUSIAayFa, aBTOMATTAaHIBIPBUIFaH
KYHeTep/1l dKOHE KaJFbI3 3epTXaHAIbIK KOHIBIPFbUIAP/bI KoOamayra O6osaasl [61].

JKUbIHTBIKKA MBIHAJIAP Kipedi:

1. Bluetooth >xone USB-mopThl apKbUIbl CBHIMCBI3 KOCBUTy MYMKIHAITT Oap
nporpaMMasiaHaThiH ~ 32-OuTTIK  KypeUFbl  (26-cyper).  IlporpammananaThin
MaTpHUIAIBIK auctuieil. TepT Kipic MEH YII HIBFBIC MTOPTHI. ANTHI KOCBUIFBIII CaHIBIK
wiarpopmanap. 8 k[T KyaTTel naybic 30palTKbIIbl.  KapamaiftbiM mopMeHepal
OpBIHAAY VIIIH TiKeJeW eHri3yre Hemece OJIoTKa TarcChlpMaHbl €Hri3yre OoJajibl.
KoceiMiia Tamcelpmanap MEH HYCKaylapAbl MpoTrpamMMalbIK jkKacakramazaH Tadyra
Oonanel. Antel AA GatapelikacbiHIa HEMece KalTa 3apsiiTajgaTbiH Oarapesjia )KYMBbIC
icTeii.
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26-cyper —NXT nporpaMmmanaHaTeiH OJIOTHI

2. NXT MUKpOKOMIIBIOTEP1 YIIIH CTAaHAAPTTHl JATUUKTEP KUBIHTHIFBL:

a) JKApBIKTaHIBIPY AaTduri (27-cyperre) KypamblHAa KbI3bLI KAPBIK JIHOJIbI
O0ap, OHBI MpOrpaMMaiaHfaH KyWJe KOCyFa »OHE elipyre OoJIaThlH, COHjaii-akK,
TYCKEH KapBIKTBIH JKAPBIKTBIFBIH OJIIEUTIH (QoToTpanzuctop.Kapblk gaTduri
nmporpaMMa apKbUIbl COHJIPIN, KOCyFa OOJAaThIH KBI3bUT KAPBIKIHOJBI JKOHE ©31HE
KeNI  TYCKeH  JKapbIKTBl  OJImEeWTIH  (oToTpan3ucTopel  Oap.  Kocwurran
KAPBIKTAHBIPY OOBEKTIre TYCKEH KAPBIKThI OJIIICYTe, apTKbl >KAPBIFbl OIIIN TYPFaH
Ke3/1e (DOTORIEMEHT CHIPTKBI KAPBIKTHI OJIIIEYTe MYMKIHJIIK Oepei,

b) JIpiObic matumri (28-cyper), IbIOBIC HEMece MABIOBIC KBICHIM JICHTeHIH
eJeyre MyMKiHAIK Oepenl, Jenuben nen atanarbin OipJikneH esmenenl (nb);

c) Kanmacy pmarumri (29-cyper), KOHTpOJUIEPre KbI3FBUIT Capbl JTaTYUKTIH
aNJIbIHAA OpHAJIACKAH TYHWMEHI Oachlll HIbIFapy koHe 0ocary Typaibl Xadapjaap eryre
MYMKIHIIK OepeTiH KapamnaibiM JaT4vK;

d) VYaeTpagsiObicThiK gaTduk (30-cyper). ©3 MUKPOIPOIECCOPHI Oap aTUUK.
O3iHIH «MHTEJUIEKTBD 0ap OOJybl JaTYMKKE HEri3ri 0J0KKa aOCOMIOTTIK OipJiKTepae
KAIIIBIKTBIKTBI OJIIIEYyTe JKOHE ecen Oepyre MYyMKIHAIK Oepeil,AblObIC KoHE >KapbIK
natyuktepi cusakThLJlatunk 40 k['1I >KUUTIKTI KbICKA HMMITYJIBCTHI JK10€pimn, coHap
KarFujackl OoMbIHIIA X)YyMbIC icTeial. ComaH KeHiH 01 JBIOBICTBIH OOBEKTIre KeJreH
YaKbITBIH OJIIIET, OJaH KOPIHEl J¢ apTKa KalTalbl;

e) Tepr  cepBompuBon(31-cyper), CepBonpuBojaKa aWHaIy  JaT4Mri
OipikTipuireH. byn po0OoTka HakThl Olp OaFbITTa KO3FalyFa MYMKIHAIK Oepeni. by
JaTYMK MOTOp aWHaJIbIMBIH TpaaycTta emmeial (mommiri £1°). [lpuBoaTeiH aitHaTy
KBUITAMIBIFBl CEPBOMOTOpPFa TYCKEH HOMHMHAIABI KyaTka OaitnanbicTel. Kyat 100-
nen 100-re neiiiH e3repeni.
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27-cyper-XKapsik matuuri 28-cyper-Jpiobic natuuri 29-cyper-Kanacy naryuri

" N

-.J

30-cyper-KambIKTHIK 1aTauri 31-cyper-CepBonpuBo

EV3  mukpoxommbioTepne  Oarmapiamanslk — uHTepdeiic  Oap, on  EV3
MUKPOKOMITBIOTEP/IC TIKEJeH MporpaMMalapibl JKacayFa »JKOHE JIepeKTepi
Tipkeyre MyMkiHAiK 6epeni (32-cyper).

32-cyper. EV3 MukpokomIibroTepi

EV3  wMukpoxoutposuiepiniy MyMmKiHAIKTepT NXT MHKpOKOHTpOJUIEpPiHIH
KepceTkimrTepiHeH Oipreme ece kom. EV3 MHKpOKOMIBIOTEpPI KOMIIBIOTEPIIEPMEH
Oaitnanpicy yuriH Bluetooth sxone WiFi QyHkuusnapein Konmaiinel. MoOuibai
KypburbUlapMeH,AA  HemMece EV3  OarapesmapeiMen  yinecimai. ARM 9
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nporieccopbiibl,  OS  Linux omnepanusiiblk >KyheciMeH kymbic icTedTiH. EV3
KYPBUIFBICHI: JAaTYMKKE KOCY YIIIH 4 MOpT, CEpBOIMPHUBTEPAI KOCY YIIIH 4 MOpT.
Kipicripuiren xaapl, cOHbIH imriHAe 16 Mboaitt dueni-xansl sxone 64 MOalT xenen
xanel, 32 I['6aliTka neiHri kKaptamapibl OKyabl KosgaiTeiH, SDHC Mini xan
KapTajgapblH OKy yimriH ciloT.USB 2.0 XOCTHHT peXuMi MHUKPOKOMIIBLIOTEpIEP/Ii
TI30€KT1 KOHTYpFa KOCyFa MYMKIHJIIK Oepeni [62].

EV3 MHKpPOKOMIBIOTEPMEH KYMBIC ICTEY YIIIH apHailbl 93IpJCHIEeH JaT4uK
KypJeni poOoTTapabl )KacayFa MYMKIHIIK Oepell, opTypJl KOoJAapMeH KoHE KypaAel
TpaekTopusi OOWBIHIIA KO3FalyFa KaOUIETTI,KypJeal 1C-opeKeTTep/al OpbIHaayFa,
HAKThl TEXHOJOTHSIAPIbI MOJENbJEyre, TEXHUKAJBIK >KaOABIKTap/la MoHE OHIIPIC
MPOIIECiH/IE Tl aNaHbIIa b,

EV3 MukpokoMnbiOTepiHEe apHAJIFaH CTAaHAAPTTHI JATUYUKTEP KUBIHTHIFBIL:

1. EV3- re rupoCKONUsIIBIK JATYUK.

[udpasr rupockonusiiblk gatduk EV3 (33-cyper). On poOOTTHIH aliHaIMabl
KO3FaJbIC, COHJA-aK OHBIH ©3repy OYPBIIIBIH eJIIeyre MYMKIHAIK Oepeni. by
JaTYMK apKbUIbl pOOOTTHIH aliHATy OYPBIIIBIH OJIIIeH anachl3, TEHIECTIPY POOOTHIH
’Kacar,  HaKThl  HaBUTAIUSJIBIK  KYHElepAekoHe  OWBIH  KOHTPOJUIEpPIHIE
KOJIIaHBUIATHIH TEXHOJOTHSIIAPABI 3€PTTEY.

2. EV3-re xanacy naruwri (34-cyper).

EV3- HiH aHanorTel xaHacy JaTUWri: OHBIH TYWMECIHIH OachUIFaHbIH HEMece
OachUIMaraHbIH, COHJIai-aK OachUIBIMAAp CaHBIH aHBIKTaWIbl. POOOTTHI icke Kocy /
TOKTaTy Oackapy »XyieciMeH >kaOJlbIKTayFa MYMKIHIIK Oepeai,poOoTTapasl *kacay,
TaOWPUHTTAH IIbIFyFa JKOHE TEXHOJOTHSIMEH TaHBICYFa, CaHIBIK MY3BIKAJIBIK
acrmanrtapjia, KOMIBIOTEPIIIK MepHETaK/1a )KOHE ac Y TEeXHUKAChIHAA KOJAaHbLIA b,

3. EV3-re KambIKTBIK YyIAbTPaAbIOBICTHIK aatuuri (35-cypet). EV3 1mudpisik
VIBTPAABIOBICTHIK TOJKBIHAAD KACAWIbl KOHE HBICAHHAH OJIAPJABIH pedIeKCHsIapbiH
TY3€Teldl, OChUIaMIIa KaIIbIKTBIKTEI emmeiai. Ol COoHmai-aKk CoOHap peXUMIHIIE
naiagaHyra 0omaael. CoOHBIMEH Karap, TaTYUK Oacka JaTYUKTEPICH
YIBTPAABIOBICTHIK TOJKBIHIAAPABI YCTal anajabl, Oy mporpammanapisl 0acray yIiiH
curHanm  Oepexi. byn  gaTyuk  yIbTpaabIOBICTBI  TEXHOJOTHSICHI  HETI31HErI
KYPBUIFBIHBIH NPUHIMOTEPIH TYCIHYTe MYMKIHIIK Oepei.

4. XKapeik Ttycrepiniy pgatuuri (36-cyper). EV3 caHgplik Tyc gaTduri
(KapBIKTBUIBIK) & TYPJ TYCTI AHBIKTAWIBI KOHE CHIPTKBI >KAPBIK JATUUT1 PETIHIIE
KYMBIC icTed amanbl. PoOoT-cyphinraymbuiapsl sxko0anayra, TYC WHAUKATOPJIAPBIH
naijagaHyra *oHE OHAIPICTIK MPoIeCTePIl MOJEIbACYTe MYMKIH/IK Oepei.

5. UK-patuuri Hemece wuHPpakpieul gatauk (37-cyper). EV3  canabik
MHQPAKBI3BUT JaT4uri poOOTTHI KaObLumay / KOroabl emieyre apHaiaraH; [R-marbr
curHangapasiH IR curHampgapeiH ga Tycipyl MyMKiH. Byn JaTdukieH KamibIKTaH
OackapbUIaThlH POOOTTAp/IbI, KEIepruiepal eHCepy >KOHE KeAepruiepil >KeHy YIIiH
HABUTAIMSIIBIK SKYHMeNepAl >kacayra OoJazbl, aynuo-O€iHe >KaOJbIFbIHBIH OacKapy
naHenmHiae, OcifHe OakpuIay KyHenepiHae xoHe T.0.

6. UK masik Hemece uHPpakbi3bul Mask (38-cyper). MK mpudter EV3 MK
CUTHaNbl mbiFapanbl, EV3 patuuri apkeuiel Tycipuieai. Curnanmapnasl MK gaTawri,
UK masiknenbepy apkpuibl EV3 MUKpOKOMIIBIOTEP1 YIIIIH KAIIBIKTaH Oackapy Kypasbl
peTiHe naiaananbutybl MyMKiH. JKyMbic icTeyi yiiH eki AAA Oatapesichl KaxkerT.
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33 cyper. ' upOCKONMUSIIBIK 34-cyper. XKanacy 35-cyper. YibTpaapiobic
TaTYUK ATYUT1 TaTYUT1

36-cyper. XKapbik 37-cyper. HppakbI3bu1 38-cyper. MHppakb3bu1
TYCTEpIHIH JAaT4uI1 JATYUTI yJIbTI

LEGO MINDSTORMS Education KOMMNaHUSICBIHBIH KOHCTPYKTOpPJIapbIMEH
yhneciMai  kababIkTap — mbiFapatbiH - OlpHemie  ¢dupmamap Oap  (HiTechnic,
Mindsensors, Vernier).

LEGO Mindstorms - ©Oyi OarjmapiamaiaHaTblH ~ pOOOTOTEXHHUKAHBIH
KOHCTpYKTOp kKuHarbLo31HI3AIH LEGO poOoTrapsiH xkacayra XoHe OacKapyra
MYMKIHAIK Oepemi. Bysl XKubIH OKyIIBUTAPJBIH KbI3BIFYIIBUIBIFBIH TYABIPAAbl JKOHE
OJIlapIbl HAKTBl MOcenelepli OpTaK TalKbUlayFa >KOHE NIBIFAPMAIIbUIBIK IIEIIiM
tabyra bIHTATAHABIPAAbl. LEGOKO3FaNTKBIITAPBIH, JATYUKTEPIH KOHE KYPBUIBIC
AJIEMEHTTEPIHIH JKUBIHTHIFBIH TalagaHy apKbUIbl, €13 POOOTTHI KYpy >KOHE ChIHAY
apKbUTBl HWesTIapIbl icKe acbipa anaceki3. WHpopmartuka, ¢du3nka, MareMmarHka,
TEXHOJIOTUSIHBI 3€pTTEeyAe KOHCTPYKTOPJABI MaifjlajaHy, OKY IPOIECIH KbI3bIKTHI,
WHTYUTHBTI €TeIl, KypHaeldl Mocenenepai memyre biHTadadabipagsl. LEGO
Mindstorms XHWHaKTapbl €H YJIKEH JKaTTBIFy OOJIafbl KoHE OKY YPAICIHIH THIMIUIITIH
apTTBIpy  YIIIH  KapaThUIBICTaHY  TOHAEpiHAE KoJganyra Oomansl. LEGO
KOHCTPYKTOpJIapblH TaiiajlaHa OTBIPHIN, CTYACHTTEp UIbIHAWBI FalbIMAAp MEH
WHXEHEpJIEp PETIHJE OiJlaHyFa, SKCIIEPUMEHT KacayFa MYMKIHIIK ajiajibl.

LEGO Mindstorms KOHCTPYKTOpBI OKyIIbUIapFa poOOTTapabl kacay,
nporpaMMaliay >koHE ChIHAY TMPOILECIHAE MAaHBI3bl OUIIM MEH JaFbuiap ajyra
MymkiHaik Oepeni. LEGO Mindstorms poOOTHIHBIH HEri3ri KOMIIOHEHTI HeMece
«wuby - O0yn Lego NXT wmukpomporpammachl, 0J poOOTTHl MpOorpamMMalaiThiH,
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UHTEIUICKTYalibl IenriM Kaowuimayra kabimerti ereml. Kommbtotep men NXT
apacelHarel  Oaimanpic  yuriH — Bluetooth  cbhIMCBI3  KOCBUIBIMBIH — TaiiaiaHyra
60magel. NXTA, B xonme C opinrtepiMeH OENTUICHIeH SJEKTP KO3FAITKBIIITAPbIH
HEMece IaMJapblH KOCY YIIIH YII HIbIFbIC mopThiHAa ue. NXT OarmapiiaMachlHBIH
¢byakmusiceiMeH  NXT  KypbUIFBICBIH ~ KOMIIBIOTEpMEH  OallaHbICChI3  TiKeleil
nporpamMainanp3. Jlataukrep NXT MUKpOKOMITBIOTEPIHEH aKmaparThl ajlajibl.

LEGO Mindstorms KOHCTPYKTOpPBI JKOHE OFaH apHaJFaH OaraapiiaMalibiK
KaMTaMachl3 €Ty OKYyIIbUIapFa ©3 TokipuOeciHeH yHpeHyre Tamaiia MYMKIHIIK
Oepenl. Mynpait OuUTiM OKYIIBUIAPABIH >KAHAJBIK ally >KOJBIHIA >KOHE 3epTTey,
TaHBUIFaH >KOHE OarallaHFaH Ke3 KelreH TaObICKa ©31H-631 CeHIMAUTIKTIaPTThIPAIbL.
OKky, ocipece, OKYIIbUIAPJAbIH KbI3BIFYIIBUIBIFBIH TYJBIPATBIH MAaHBI3Abl  KOHE
Ma3MYH/bI OHIM JKacay MpOIECiHEe KAaThICKAaH Ke3/e TaObICThl 00Jaapl. OKYIIBIHBIH 03
OUTIMIH KaJIBIITACTRIPYBhl MaHbBI3BI, all MYFaliM TE€K OFaH KeHec Oepeni.

PoOOTTHI MEKTENTE OKBITYIBIH KeJIeCl Ke3EHIEPIH aKbIpaTyra 0O0Jaibl:

bacrankpl ke3eH - Oyl quU3aliHIbI €HT13y KoHE Mojenbaey. CTyIeHTTep ajFalll
per oOBEeKTi, MOJeNb, KoOanay, Oackapy, JAaTUMK >KOHE TaFbl 0acka YFbIMJIapMEH
TaHbicanbl. MyHbIH Oopi oHali OonFaHbl ©Te MaHbI3AbL, ce0ell OKylIbUiap o3
uaessapbl OOMBIHIIIA KYMBIC ICTeWIl, Oya OuniM Oepy pobOoTTapsl OoJica jaa, ojap
poOOTTap oNEeMiH 3€TTEH/I.

byn keseHzme oKymibuiap ol KYHT€ JEHIH MOJSIbACPal KETUIMIPYAIH 9pTypi
oJiCTepiH TakAanmaHy MYMKIHIIKTEpPl Typaibsl Kem Ouie OepMmeinl, oiap Kepimn
OTBIpFaH TOCUIAEPIH KalBINTACThIpaabl. MyFamiMHIH MIHIETI - OKYIIbUIapFa YyKcac,
0lpak >KbUIIAMBIpAK, oJJIeKaiaa KYIITI MOJENbIEP >KacayAblH >KOJIApbIH KOPCETY.
Ochl Ke3eHHEH KEHiH Kenecl Ke3eH 11 0acTtayra 0oJaibl.

Keneci ke3eH - xaTThiry. bysn Ke3eHae OKylibUiap cxemaiap OoMbIHIIA
YATUIEpAl SKWUHAWABL, KEHIH oJlap[bl MaijanaHy YIIiH OaijlaHbICTap NPUHIUIIH
TYCiHyre ThIpbicaabl. OKymbUiap Oip-OipiMEH TaJKbUIAIN KOHE KATENIKTEpiH Ty3eul.
Keiine cxemamapna eTe OUIKTI IemiMmaep Oosanbl, oJapAbl OKYy OKYyIIbLIapFa
naiganel 6onanel. Keiine Mmonensaep Oipneid, Oipak OKyIIbUIAPAbIH IIBIFAPMAIIIBUIBIK
KaOueTiOakpu1ay OarmapiaMaliapblH  JKacaraH[a CTaHAApPTThl YJITUIEPAEH KETyre
MYMKIHIIK Oepeni. baiikay okymibuiapAblH ko0amapbl apacbiHia Oacranaabl. OpOip
KoMaHja Oaraapaamaap jKacaabl )KOHE OJIApbIH YATLICPIH KOpPFauIbl.

IprrapMamibiblK K€3€H - KypAem Kypbulbic. OKy Ke3€HIHJEe KeI HOpCeHi
yHpeHin, OKylIbUIap 63 OUTIMIH KOJI/IaHa aiajibl )KoHE KypJiemi sko0anap/ bl skacaibl.
OnapasiH MOJENBJICPIHIH MYMKIHIAIKTEPIHIH ayKbIMbl aWTapiblkTall keHelal. Enmi
KAPBICTHIH HOTHKeNlepi OOMbIHINIA KaHAal YTl KYIITI )KOHE Here JEereH TYXKbIpbIMIap
Kacajgaabl. AnaM3aTThIH OWJIamn TanmKaH MeXaHu3Mmaepi 013 YIIiH eMipai >KeHUTIeTe/I.

Kanmer OumiM  OepeTiH MeKTenTe poOOTThI KypcTap OilpHEIIe >XKbLUT OOMBI
y3aikci3 oTkizuryl kepek. Mpicanbl, LEGO Mindstorms KOHCTpYKTOPBIH KOJIJITaHATHIH
60 caraTThIK pOOOTOTEXHUKA KYpChl Keyeciied 00JIybl MYMKIH:
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Pobomomexnuka xypcwin orcocnapnayoviy mlcan- yaici

Takvipvin 1. Kipicne (3 cazam)

KypcTeiH MakcarTapsl MeH MiHzaeTTepi. PoOotrap nerenimiz He? Pommkrep,
dhoTocypeTTep KoHE MyIbTUMEAUA. POOOT sKaphICTAPBIHBIH TapUXbl: MOOMIIBI1
pobotTtap dectuBai, podoTTap cnaprakuagacel. Ciopt poOOTHKACHI.

LEGO Mindstorms KOHCTpYKTOpBI. TonTaMaMeH TaHBICTHIPY, OHBIH
KypbUIbIMBIH 3epTTey. LEGO Mindstorms au3aitHepiHiH MUBI OOJIbI TaObLIATHIH
LEGO muxpomnportieccopblk 070k Typansl uaesuiapasl amy. LEGO xobackiMeH MeH
MIPOIIECCOPIbI Op1 Kapail ®KYMBIC ICTey YIIH TaibIHIAY.

Takvipvin 2. Jluzaiin (12 cazam)

DNEKTPOHABIK KOMIIOHEHTTEP/I1 €HT13Y JKOHE Maiilaiany:

NXT w™Moaymi akkyMyJisTop TMakeTi 0ap; JaT4yUKTEp: YJIbTPaIbIOBICTHIK
(KaIIBIKTBIK JTaTYWri), »KaHACY,IBIOBICTHIK MHUKpPO(OH, KapbIKTaHABIpY; NXT >koHE
NXT xommnbtoTepiepine kamray ymiiH USB  kabGenpaepiHe JaTYMKTEp MEH
cepBOAapAbl KOCyFa apHaJIFaH TYPJIl Y3bIHIBIKTAFbl JKaJIFACTBIPFBINI KaOeNbep.

4-5 OIOKTBIH YATICIH KYpbIHbI3. JKWHAKTBI KaHApTy. «AIFa Kapaib»,
«OKOFApBIIaH-TOMEHIe» KaparaiblM KO3FaJIbICBIH OaKbLIay.

Tagvipvin 3. bacxapy, (20 cazam)

Ilporpammanblk KamMTamachl3 €TyJl MEHrepy, IMporpammainay OpTachlH JKOHE
Oackapyabl MeHrepy. MallliHaHbIH alfHaTy OCBbIH ©3repTyre KaOuleTTi MOTOpHI Oap,
pPOOOTTHIH ayiFfa >KOHE apTKa Kapal KO3Fallbic MmporpamMmachlH Kypy. PoOGoTThiH B
xoHe C mopTTapblHa KOCBUIFAH, OH YKOHE COJI MOTOpJIaphl 0ap. AJira Kapail »KbUDKBII,
OH jkak Oypswiuta oHra OypwutyFa Tmic LEGO Mindstorms poOOTBIH Kypy >KOHE
nporpamMMariay., oJiap *)yMbIC alJIbIHIa TEKCEPUTyl )KOHE KOPCETUIreH mapaMerpliepre
coiikec Ty3eTuryl Tuic. JKyMbIC alfblHAA TEKCEpIl, KENTIPUITeH MapaMeTpiepre
Colikec Ty3eTUTyl THIC OapJibIK JaTYUKTEp VIIIH Kbl MMapaMeTpJiep/ll aHBIKTAy.
JlaiibiH poOOTTHI OakbUIay YATUIEpIH MaijanaHy >KOHE ojaplbl CbhiHAy. Mojenbieri
MBIKTBI JKOHE Halllap >aKTapJbl aHBIKTAy >KOHE MporpamMMmainapiibl 0ackapy MeH
KOHTE KEITIPY.

Taxvipoin 4. JKobanwi-koncmpykmopavlx Kvizmem (18 casam)

Hareprerreri  xyMmbic.  LEGO-poGoTTapasl  KypacTelpy — KoHE  jkobanay
TEXHOJIOTHSICBIH, MoOJAeNbJepiH cunarramacbiH, LEGO-xapbic Typaibl akmnaparThl
131ey. ©3 MozaenpaepiH Kypy. PoGoTThl nporpamMmanay mebepaiirid tanaay. KypcTbig
HOTWXKEJIEPIH  KOPBITBIHABUIAY -  JKapbicTap  (TypHHUpJEp),  OKY-FbUIBIMU
KOH(epeHuusnap oTKi3y.

Taxvipvin 5. Epxin mooenoey (5 cazam)

Bbacraybiin MekTenTe poOOTThI OKBITYIbIH MaKCaThI:
— KoHcTpykTopnay, MoAenbaey >KoHE KapamailbiM MporpaMMaliay IaFbUIapbIH
JaMBITY;
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— OkymbuiapAbl KOpIlaraH dJIEMHIH TYTac KO3KapachlH KalbIITACTHIPY;
— npoOJieMalIbIK JKaFJaiIapabl MIBIFAPMAIIBUIBIK KOJIMEH IIeny KaOlUIeTTUITH
TaMBITy KoHe Oackamap.

bacraybiii Mexktente LEGO Mindstorms nHemece Lego WeDo KUBIHTBIFBI
KapamaiibiM  OJIOKTap KOHCTPYKTOpJAy KoOHE JaTYMKTEpMEH Oackapy VIIIH
KOJIZIaHbLTATbI.

OKy MaTepuayibl KO3FAJIbICTBIH MEXaHUKAJBIK Oepilici MeH KapamaihbiM
mporpaMMaliay/iblH HETI3rl MPUHIUIOTEPIH 3epTreyre HerizaenreH. JKeke-xkKeke,
KYNINEH HeMece KOMaHAaJapMeH >KYMBIC Kacail OTBIpHIN, OacTaybllll MEKTell
KAChIHIAFbl OKYIIbUIAp MOJENBIAEPAl JKacaynbl >KOHE MporpaMManaynbl, 3epTTey
KYPTI3yl, ecenTep/ii KYpacThIPybl )KOHE OChl MOJIEIbIEPMEH KYMBIC ICTE€Y Ke31HJIe
naija 00JIaThIH UaesIapabl TaTKbUIANW b

Op cabakra LEGO-HBIH onerTeri sJIeMEHTTEpiH, COHAA-aK MOTOp MeEH
JATYUKTEP/1 KOJAAHBIN, OKYIIbl JKaHAa VJTICiH kacarm, HOyTOykke USB-kabenb
apKbUIBl KOCBHIT, POOOTTBHIH OpEKEeTTepiH mporpammanaiabsl. KypcThl OKbII-YHpeHY
OapbIChIHIA OKYIIBUIAD YCAaK KbUIKaJaM MOTOPHUKACKHIH, JIOTUKAJBIK OMIAYIbI,
KOHCTPYKTOPJILIK ~ KaOuieTTepai,  OIpJeCKeH  IIbFapMallbUILIKTBI  MEHrepi,
MOJIETIBICPl  KYPACTBIPY  KOHE  KYPYAbIH  TPAKTUKAJBIK  JaFbUIapbiH
KQJIBINTACTBIPAbl, KOHCTPYKTOpJAY »OHE MOJEIBIACY callachlHaa apHaiibl Oi1iM
anajpl, KapamailbiM TETIKTepMEH TaHbICaJbl. bama kapaTbUIbICTaHy FhUIBIMIAPHI,
TEXHOJIOTUSIIAp, MaTeMaTuKa, COWIeyAdl JaMbITy CHSAKThl TakbIphIiTapia o3
KbI3BIFYIIBUIBIK OPICIH KEHEWTIN, MYHAal MOHIIK cajajapia >kaHa JaFabuiapibl
urepyre MyMKIHIIK alajbl.

Cabak scocnapuvinbly yacici
bacmayvliu mexkmenmezi pooomomexHuka O0UblHUA
Ne3 cabak.

Ticmi 0oeneenexmep (1 cazam)

Cabak Typi: O1pjecKeH.
Cabakmuiy makcamoi:
— TICT1 IOHTeNEKTePAiH KYPbUIBIMBIHBIH TPUHIIUIIL
— TICTI JOHTEJIIEKTEPMEH MEXaHUKAIIBIK MOJEb1 KYPY.
9oicmemenik Hyckaynap: OKBITYIIBI PE3EHTAIMA apKbUIBI TICTI JOHTEIEKTEP
TypaJibl OasiHIANIBL.

Tancvipma:

1. Ticti neHrenexk apKbUIbl )KbUDKUTBIH MaTeMaTUKAIBIK MOJETbA1 KYPBIHBI3.
Cypaxmap:

JleHrenekrep Kaii OarbITTapaa aHaIAIbI?

JleHrenexkrep KaHaai KbUIIAMIBIKIICH aliHAJIAIbI?

Ned-5 cabak.
Momop men ocw, kenrbey men Kauwbikmoik oamuuei (4 cazam)
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Cabak Typi: OUTIMI1 KOJIJIaHy.

Cabaxmuly makcammapbl:

- brioktap xanmail QyHKIMSHBI OpPBIHIANWTHI?

- MoTop He icTeiiai?

- Lego WeDo nporpammarnsik skacakTaMachbIMEH >KYMBIC ICTEY.

doicmemeniK YColHblcmap:

byn cabakrta MyfamiM OacThl OakbUIAyIlIbl, KOMEKII, MYFaJIIMHIH MIHIETI-
OKYIIIBIHBIH OPEKETIH TYCIHJIPY, KOpPCETy, OarbITTay >KOHE TalChlpMara KOMEKTECy
00JIBIT TaOBLIAIBI

Tancvipma:

DKpaHaa KOpPCeTUIreH MOIEIbI1 KYPBIHBI3.

JlaT4uKTl mporpaMmmaian KOWbIHBI3.

Cypaxmap:

Ci3 nmporpaMMaHbIH KaHAal (yHKIMSIIAPBIH KU1 KOJAAHABIHBI3Z?
Henig kemerimen «biIokTeD» BKIIaaTa Oarmapiiay oHailbipak 00Jiaab?
Cisre eH KUBIHBI HE OOJIIBI?

Cizre eq oHaubl HE 00IABI?

Tanceipma yiniH OajaHblH MEKTENTerl Xalibl OKy-OutiM Oepy opTachlH Oy30aii,
oillay, KOMMYHHKAIUs, JEepOECTIK JKOHE IIbIFapMAIbUILIK KaOUIETTepIH JaMbITyFa
yJlec KOCaThlH MbICANap TaHAaN albIHIAbL TeMeH/Ie TOMEHT! ChIHBIN OKYIIbIIaphIHA
apHaJIFaH poOOTOTEXHUKA OOMBIHINA TarChlpMallapAblH MOJebaepl kenTipuireH (39,
40 xone 41 cyper):
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40-cypet — KapHbI alkad ajyuMraTop
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41-cypetr — AKbUIIBI aifHaIMa

CoHpaif-ak, poOOTOTEXHUKA HETI3EpIH MeHrepy Gusuka, HHPOPMATHKA,
TEXHOJIOTHSJIAP KOHE T.0. CUSAKTHI MOHACP OOMBIHIIA KYPTi3iie ajajIbl.

LEGO Mindstorms poOOTOTEXHUKAHBIH MPOTPaMMalaHaAThBIH KOHCTPYKTOPJIBIK
YKUHAFBIHBIH HETI31HAE 3aHIap MeH (U3HKa SKCIEPUMEHTTEp1 EHTI3UINeH KOITEereH
MOJIeTIbIep S31PIACH/I1, MBICANbI, TUPOCKONTHIH Mojen, ['obepman chepacer, Kanuma
MasITHUT 1. LEGO-nan YKUHAJIFaH KYPBbUIFbLIAP ipreni (UBUKAIBIK
TYPaKTBUILIKTAp/IbIH MOHIH aHBIKTayFa MYMKIHAIK Oepeni, Mbicanbl [lnanka
TYpakThUIbIFEI (Bata Tapa3sbichl), €pKiH TYCYAl KEIALNIETy KoHe T.0.

Mbican peTiHae ChIpFaHayablH Yikemic KO3 UIMEHTIH oJlieyre apHajfaH
LEGO Mindstorms *UBIHTBIFBIH TaliialIlaHy KapacThIpbUFaH [63].

CeipraHayablH Yiikenic ko3 UuIMeHTIiH eiiey OolbIHIIA MOAETb 42-CypeTTe
OeifHeNeHreH, MyHJ1a Maccachl m; XyKTeMe, Olp KaFblHa KYKTeMere OeKITUITeH XKil,
aJl eKIHII Karbl OJIOK apKbUIbI Maccachl m, OaMJIAHBICTHI KYKTEMEre KeJJIEHEH OCh
allHayacweIHAA KilIKeHe YikemicrieH (yHKenmic eckepMeyre Oojanpl) aiHAIaThIH
KYPBUIFbl apKbUTbl OTETIH XKYKTeMe Oap.

148



42-cypetr — CelpraHayplH yHKemici K03 (UIMEHTIH oJIIey MOAeNl

m, Maccajbl XYKTEMEHIH ocepiHeH JeHEHIH OYKUI XyHecl a yAey apKbUIbl
urepineMeni Ko3ralibicKa Keneni. JleHe >KkyMeciH wuueanm KyHe peTiHAe ecKepe
OTBIPHINT >KOHE€ HBIOTOHHBIH €KIHII 3aHbIH KOJJIaHbII (43-CypeT), ChIpFaHayIbIH
ylikenic ko3¢ duimentin Tady yiiiH MbiHa (OpMYJIaHbl aimyra 0OJaibl:

_ mpg —a(my + my)

B my g
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43-cypet —Kytie yuriH HploOTOHHBIH €KiHIII 3aHbIH KOJIIaHy

NnestHpIH TEXHUKAIBIK 1CKE acChIpbUIybl YIIIH KO3FajlbIC Ke31HAErT poOOTTHIH

.. 21
manmadAbIFbIH CCCIITCY KaXKCT. benrim (bOpMy.HaHBI a= t_z KOJIJaHaMbI3, MYHa l -

POOOTTHIH YCTENAiH OOWBIMEH OTETIH KAIIBIKTBIFBL, t - OYJI KalIBIKTBIKTHI XKYpPIl OTY
YIIIH KaXXETTlI yakbIT. KalllBIKTBIKTHI ecentey yiiH, EV3 caHIblK yabTpagblObICTHIK
JATYUKT] KOJIJaHAMBbI3. YaKbITThI €CeNTey YIIiH, >KOJABIH coHbHAAa EV3 naruurinin
’KaHacy TETIrl TYCETIH apHaibl ©pHEKTI opHaTaMbi3.2KOIAbIH COHBIHIA YaKBITTHI 97
ocel OarplpmMaMeH TokKrarambi3. CoHbIMeH Katap, EV3 wmukpoxommbroTepie
OpHaJlaCKaH TallMepaiH i1CKe KOCHUTybl TYWMEHIH MEXaHUKaJbIK OachUTyblHA TOYEIIl
0oJ1azibl, COHBIH HOTIKECIHJIE OHBIH 0OacTay MOMEHTIHAE «MaHBI3JbD» KIJIIpIC ajIyFa
Ooniagpl  (PKCIIEPUMEHTATOpP CaycarblH ICKE KOCYy OaTblpMachblHaH >KbUITAM —alia
anMaiael), Tarbl na Olp >KaHacy AaT4YWTIH KoJiJaHaMmbi3. TaiimMepJi iCKe KOCY OCBI
JTATYUKTIH TYHMECIHIET! KbIChIM KYIIIl TOKTaFaHHAH KeHiH maima 0omanpl. POOOTTHIH
Maccachl MEH CajMarbl Tapasblla aHBIKTaNaAbl. 1, t, a JKOHEe L ecemnTeylepiH eJey
HoTxkenepi EV3 MUKpOKOMMBIOTEpIHIH SKpaHbIHAA 5 C CO3BUIATHIH KIiJIIPICTICH
KepCeTuIe .

CoeipryablH  yiikenmic  kod(GUIMEHTIH eommeyaiH Oy omici  ouerTeri
TOXKIpuOenepacH KOPIHEKLIITIMEH, HAUITIITUIITIMEH, KaparnaibIM IbUTBIKIICH
epeKIeNeHe il KOHEe KOAd(POUIMEHTTIH OpTYpPJl KOFapbl JIOJIAIKTETl MapaMerpliepre
TOYCIIUIITIH 3epTTeyre MYMKIHIIK Oepei.
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Keneci wbicanma cyperuri-poOOTTBIH [UKIABIK aITOPUTMIHIH OPBIHAATYBI
KapacTelpbuiafibl. Mpbicanbl, 44-cyperrte KenTipuireH Qurypansl cajly YIIH VI
TOHIeNeKTl poboT-cypeTini Monen (ym JeHrelekTi OOT Hemece MyJIbTH 00T)
KapbIHJAIITEH OCKITLIIN KUHAJFaH.

44-cyper — Cyper canyra apHajJfaH MbIcaiaap

TeMeHier1 KoMaHAaMap IbIH KOMETIMEH IUKIJIBIK aIrOPUTM/II KYPaCTHIPYIbIH
apHaifbl mporpamMMajia Kyphin kepemik (45-cyper):

AJropuT™MIl OpbIHAAYABI OacTay

a1
| P> =
|

YikeH MoTOpbl Oackapy (alHaIbIM
CaHBIH KOCY)
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Yaken Motopasl Oackapy (OipHere
CEKYHJIKa KOCY)

Exi MoTopmen 0ackapy (TYTKAIBIK
Oackapy, aifHaJIbIM CaHbIHA KOCY)

7 - OPEKETTI HEMECE OPEKET KUBIHTHIFbIH
7 Katanay (1MKI)

[Tay3a (cexynarapma)

45-cyper — Heri3ri komanmamap

bipinmmigeH, OKyImIsUIap ChI3BIKTHI QITOPUTM  XKa3anbl (46-cyper), OHBIH
KeMeriMeH poOOT TY3y CBI3BIKIEH KO3Falajbl *oHE OYpBHII apKbpUIbl aifHamanasl (90
rpanyc). bynan 0acka, KaHmall KO3FalITKBIIITHI Kaill OarbITKa OypyFa, KO3FAJITKBIIITHIH
KYMBIC YaKbITBIHBIH HHTEpPBajbIHA JKOHE KOMaHaJdapJblH OpBIHAATY peTiHE KaHaii
KOMaH1ajlap KepeK €KCHIH aHBIKTAMIbI.
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46-cypet — ChI3BIKTBI QJIrapUTMAEY IPOrpaMMachl
Keneci Kagam - CBI3BIKTBI aJTOPUTM MPOrpaMMAachlH IUKIAIK QITOPUTMIE aybICTBIPY
(IMKIIH KaiTajgaHy caHblH KepceTy) (47-48-cyper).

47-cypet — LIUKIIBIK aNrOpUTM MPOTrpaMMachl
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napamMmeTpbl 4nA UaMeHeHUA

48-cypet — [lukn mapamerpiepiH e3repTy

Hotwxenepni Tannmay, OKyIIBUIAPABIH Ha3apblH opOip aaropurMmre ayaapy
KOHE OPTYPJIi KEeCKIHIEP I IIapIibl, YIIOYPHIII, MeHOep KoHe T.0. caiyra OoJaibl,
OKYIIBUIAPBIH 9p TOOBIHIA ©31HAIK YJTici 001a kL.

MekrenTeri pobotoTexHuka XXI Fachlp TEXHOJOTHUSCHIHBIH OKYIIbUIAPBIH
KepceTei, OJapJblH KOMMYHHUKATHBTI KaOILIeTTEpiH AaMBITyFa, ©3apa OpEKETTEeCY
JTaFbUlapblH  JaMbITa/Ibl, menriM  KaObuigayjna — TOYeNlCi3MiK,  OJlapblH
IIBFAPMAaIIBUIBIK KaOIeTTepiH KOpCeTeIi.
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KopbIThIHABI

Kazipri yakpiTTa >xaHa TexHojorusiapra kemy XXI Facelpiarbl 9p eINiH
Oocekere KaOUICTTUIMHIH MaHbI3bl (HaKTOPJAPBIHBIH Oipl PETIHIE aHBIKTAJJIbL.
Kynnmemikri KyMBICKa, KbI3MET KepceTyre, Oackapyra, OuW3Hec-IpoleccTepre,
MEIMIMHAFa KoHE OuliM Oepyre Ka3ipri 3aMaHfbl HUQPPIBIK TEXHOJIOTUSIAPIbI
OIPIKTIPYAIH KaKETTUII >KOHE MYHBIH OapJIbIFbIH IIBIHAWBUIBIK PETIHIAE TYCIHY
KazakcTtan naMmybIHBIH CTpATErHsUIBIK JKOCHapiapblHAa XKoHE OaraapiaMaliapbiHa
OipHerIe MopTe aTal OTUITEH:

— «Kazakcran-2050» ctparerusicel. Kypburan MeMIIEKETTIH KaHa casicu
kypchl. 2012 k. 14 xentokcansiHaarel Kazakcran PecryOmmkaceiabiy [IpesumaenTi —
¥ar Kembacmisicel H. O. Hazap6aeTeiH Kazakcran XankpiHa JKommaysl.

— 2017 xeomeiH 31 kaHTapeiHmarkl  Kaszakcran — PecmyOimkachIHBIH
Ilpesunenti H. O. Hazap6aeBThiH «Ka3zakcTaHHBIH YIIIHIII KaHFBIPYBI: kahaHIBIK
Oocekere kKaOuUIeTTUTIK» Aen atanaThlH Kazakcran XankeiHa XKongaybl.»;

— «bonamrakka Ke3Kapac: KOFaMJbIK OM-CaHaHBIH XaHFRIPYBD (2017 >KbLIIbIH
12 coyipingmeri EnOaceinbiH  «bonaimiakka Ke3Kapac: KOFaMJIBIK —OM-CaHaHBIH
XKAHFBIPYBD» 0a0bl) jkoHE OacKalaphl.

Kazakcran ymiiH »eTiHmn makelpbutbiM —  «Kazakctan-2050»
CTpaTerusiChIMEH aHBIKTAJIFAaH YIIIHII WHAYCTPUANALIK peBosioims. OHma ObLiaid
JENIHIeH: «... AJam3aT eHJIpIC TYCIHITHIH ©31H TyOereiyi e3repTeTiH YIIiHIII
WHIYCTPUAIIBIK PEBOJIONUSHBIHKAPCAHBIHIA TYpP. T[E€XHOJOTHSUIBIK >KaHAJIBIKTap
ONeMIIK HapBIKTApJIbIH KYPBUIBIMBIH JKoHE KaKETTUTIKTEpiH TyOereim e3reptendi. bi3
OYpBIHFBIFA KaparaHja MyJieM Oacka TEXHOJOTHSUIBIK IIBIHAMBUIBIKTa ©MIp Cypil
KaTbIpMbI3. [[udpibIK XoHE HAHOTEXHOJIOTHSIAP, POOOTOTEXHHUKA, PETCHEPATUBTIK
MalllMHA >KOHE FhUIBIMHBIH KONTereH Oacka /a >KETICTIKTepl KOopIllaraH OpTaHbl FaHa
eMec, aJlaMHBIH ©31H J€ ©3repTe OTHIPHIN, OACTTErl IIbIHAWBUIBIKKA aiiHanmagnl. bi3
OyJ1 Ipo1ieccTepiH OeNceH 11 KaThICYIIbUIAPhl OOMYBIMBI3 THICHI3...» [64].

[ller ennmepniH ToXIpUOENEPIH 3EPTTEY JKOHE Talfay OHJIpIC, SKOHOMHKA
caJlaJlapbIH/IaFbl XKOHE aJlaM KbI3METIHIH 0acka Ja cajallapblHIarbl Ka3ipTi 3aMaHFbl
aKmapaTThIK TEXHOJIOTHSUIAp JKOHE NHU(pOBU3alMS >KaHA TEXHOJIOTHSUIAPALI UTepy
yuniH KaxeTTi wiargopma petinae STEM o6utim Oepyai 6acTaMalibuIbIK, €TTi.

’Kana TexHonorusmapIbl JKammai eHrizy THIMII kKOHE TaOBICThl FaHa eMec,
COHBIMEH Karap MIbIFapMaIIbUIBIK OWIANTHIH, Ka3ipri 3aMaHfbl TEXHOJIOTHAMEH
KYMBIC >Kacay JaFabIChl 0ap, kKaHa TEXHOJoTusIap OOWBIHINA KaHA OUTIM amyFa aasp
dKOHE T.0. MamaHJapJbl Tajan eTeTIHAIr Oenrun OojFaH Ke3je, KOITEreH eijiep
STEM O6uriM  Oepyni  JaMbITy MOCEIeCiH MEMJICKETTIK JEHTeie MEKTenTepe
KapacTeipa OacTajbl.

Hambiran 1udpaslk 3koHOMUKaHbIH Mbicasibl AKII 6osbm taObutagbl. AKHI
KOJIAMIIbI ICKEepIIIK OHE MHHOBAIMSUIBIK OpTa TYPFBIChIHAH €H Jambirad [T-cexTopra
ue.

Jambrran 1udpiblk SKOHOMHKackl Oap emmepaid Oipi Cunramyp OOJIbII
TaObUIabl. EH aiapiMeH, SKOHOMHUKaHbl HU(POBHAIMSIAY MICENECiHe YKIMETTIH
alTapybIKTal KAaThICYbl €CEOIHeH aKmapaTThIK TEXHOJOTHUsIap OapiblK caiaiapra
OenceHml TYyple CHri3uiyae, OapiblK MEMIJICKETTIK KbIBMETTEp DJCKTPOHIIBIK
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dbopMarka KelripuireH, OuTIM OEpydiH CHUHTAMYPJILIK Kyiecl nudpiablk Ou1iM O6epyal
OeJiCeH Il TYp/ie KOJIIaHa bl KoHE T.0.

onicremenik ychiHbicTapna AKHI, Cunranyp, Eyponma MemuiekerTepiHiH,
conbiMeH Katap keOiHece 2014 xpuiasl «Komx Oepy KbUIbDy JI€N KapusijlaraH
YneiOputanussHelH koHe Peceit depeparmscbiabiH MekTenTepinaeri STEM Oimim
OepyliH JaMy TOKiprOeci KapacThIpbUIFaH.

AKHlI-taret STEM 61imim 6epynin e3ektitirt 2013 xbutbl KaObuinanradn STEM
outiM Oepyni naMbITy OobiHIIa CTpaTerusuiblK JKOCapMeH alkpiHaanaabel. JKocmap
asceiga 2020 sxpura kapai 100 000 >xana Tuimai STEM ycrazgapweiH nasipian
HIBIFAPY JKOHE TMeNarorTapJiblH OpPEKeT €Till OThIPFaH KYpaMmblHA KOJJIAy KOPCETY
ocrapiansil oTelp. Kerneci Makcat opta MekrenTeri apOip oky *buibiHaa STEM-re
TapThUFaH OuTIM amymbsiap yieciH 50%-fa neiiiH apTThIpy OOJBIN TaObUIAIBL
CoHpaii-aKk, KOJUIEJKIEp MEH KOFapbl OKy opbiHAapbiHAarbl STEM mMamaHABIKTaphI
OOMBIHILIA TYJEKTEP CaHbIH | MWUIMOH ajaMra JEHIH apTThIPY *KOCIHAPIAHBIT OTHIP
[65].

Heto-Mopk k. 6imim 6epy nemapramentinin (NYCDOE) anmarsl Gec KbUIFa
STEM oOinim Oepyai gambityra OarbitTaiFad  «2015-2020 kXK. CTpaTerusibK
TEXHOJIOTUSIJIBIK KOCHAPhD» YIKEH KbI3BIFYIIBUIBIK TYIBIPHII OTHIP.

Eyponanbik ennep yuiin STEMOuriM Oepy canacklHIarbl Maceneiepaid Oipi
Oyl —  KbBAAPJBIH  Ha3apblH  >KapaThUIBICTAHY-FBUIBIMU  TIOHJIEPIE  YKOHE
TeXHOJOoTusIapra ayfaapTy. KemnrereH KbI3JapAblH FbUIBIMFA JIET€H KbI3bIFYLIbUIBFBI
epTe KacecmipiM ImakKTa auTapibIKTail oJlcipen Kajaibl JAETeH Kalmbl KaObUIJaHFaH
nikip Oap. JlerenMen, emkiM OyJI o7 Kail coTTe 0O0Jaabl KOHE HE YIIIH O00Jajbl
JIETeH CYpakkKa OWIaHbll KepmenTi. MaiikpocodT Kopropamusicel OYTiHI KYHI
OepulreH TakpIpbill OoMbIHIIA 12 eypomalblK enaepnae, COHBIH imiHae benbrus,
Yneioputanusa, ['epmanus, Wpnanmusa, Wramus, Hunepnanawi, Ilonbiia, Peceid,
CnoBakusi, Ounnsaanmsa, Ppanius >xoHe UYexwsiga €H TOJNBIK 3€pTTEy JKYprize
OTBIPBIT, OYJI MOCENIEH] >KOIOAbI IIEIITI.

STEMOinim  Oepyni  mambitynarsl  CuUHTanmypablH — ToxipuOeci  OepuireH
OarbITTarbl CHUHTAMypJBIK OUTIM OEepyliH >KETICTIKTEPl aJaM KamuTalblH JaMbITy
OOMBIHIIIA MEMJIEKETTIK CasiCcaTlieH KaMTaMachl3 ETUITEHAITIH KOPCETIN OTHIp.
CoHbiMeH KaTap, «AKbUIABI MEKTenTep, OUTIMII yiaT» OaraapiiaMmachl, TaJaHTTapbl
13/Ieyie KoHE JaMbITyJa YCTa3 KbhI3METIH Oarajiay/arbl MEPUTOKPATHUSJIBIK amal,
eMip OoOWbI y3umicci3 OutiM Oepysi JaMmbITyra OIpKe OpeKeT €Ty, MIHAETTI eKi TUIAl
(memece ymr TuiAl) OuTiM Oepy (aFBUIIIBIH TUTL )KOHE aHa TUTl) KOHE camalibl KociOu-
TEXHUKAJBIK OLTIMI1 KaMTaMachl3 €Ty 63 HOTHXKENepiH Oepl.

Kazakcranmaret STEMOuTiM  OepyainambiTy skargaiibiH 3epTrey yuniH bl
AnteiHCapbiH  aThiHAarbl bBYA-H  KbI3METKEpJEpIMEH MOHUTOPHUHITIK 3€pTTEy
Kyprizumi. 13 obnbic xoHe AcTaHa MeH AJMaThl KajajJapbl KaThICKAH MOHHUTOPHHT
HOTWXKEJEep1 JJICKTUBTIK KypcTap aschiHaa KazakcTaHHBIH >Kaimbl OuUTliM  OepeTiH
MeKTenTepi Oananmapra Oarjapiiamalnay Heriziepi MeH poOOTOTEXHUKaHbI, COHbIMEH
KaTap KOMIIBIOTEPJIIK MOJEIBACY KoHE XKoOamay »JIEMEHTTepiH OelCeHIl Typle
ylipere OacTaraHIbIFbIH KOPCETTI.

binim G6epynin STEM canacbiHaarbl MIET eNAEpiH TOKIPUOECIH KOHE OTaHIBIK
TOKIpUOCHI 3€pTTEy JKOHE Tayjgay HeriziHae OepuireH 3epTreMene OacTayblll
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MEKTENTe, HEri3rl JKOHE JKOFApFbl MEKTENTE KapaThbUIBICTAHY-FBUIBIMH  KOHE
TEXHOJIOTHSITIBIK ~ OarbIT  OOMBIHIIIA OKY JKOHE 3€pTTEYy-)KOOAJbIK  KYMBICTHI
YUBIMIACTBIPY YIIIH SJICTEMENIK YCHIHBICTAP KENTIPUIreH.

bacrayplill  ChIHBIIT MyFalliIMJIEpIHE KOMEK peTiHAe OacTaybllll MEKTENTerl
3epTTey KOOANapbIHBIH MBICAT TaKbIPBINTAPhl, KbI3BIKTHI FHUIBIMH SKCIEPUMEHTTEP
KOpCeTeTiH HUPPIBIK pecypcTap (calTrap) XKoHE TOMEHI1 CBHIHBII OKYIIbUIAPBIH
OKBITYyFa MaTepUaap KeJITIpIreH.

Conpait-ax, SCRATCH opracbiHblH MbICaIbIHIA OacTaybllll MEKTENTerl
OarnmapiamManay Heri3fiepiH OKBITY 9[IICTEMECI KapacCThIPbUIIBI.

Herisri >xone sxoraprbl mekrenteri STEM Outim Oepyni gambity OoMbIHIIA
oIICTEMENIK YCBhIHBICTapFa OUTIM amylibuiap/a
CHIHU OMIIAy[IbI;
TOMTa HeMece k00aja )KYMBIC )Kacay JaF/IbUIapbIH;
OpEKETTI JKOcCMapiay >KoHe Taijay KaOUIeTTUTIKTEPIH;
FBUILIMU-TaHBIM/IBIK aKMapaTIieH >KYMBIC jKacail adyAbl *oHE T.0. JaMBITy
ootipiHIIa STEM moHAl *Kypri3ylli — MyFaTIMAEP YIIIH >KaJIbl YCHIHBICTAp €HEl.

¥ chIHBICTApaAA KOPCETUITEH, SCRATCH OPTaChIHbIH MBICAJIBIHAA
Oarapjamarnay HETI3JIEpIH YHpeTy OOMBbIHINA, HETI3T1 KOHE KOFapbl MEKTEITeErl
00BeKTUTIK-0aFaapianral OarmapiamManay OoibiHIIA Marepuangap, «l'paduka xoHe
xobanay.3D» Kypchl OOUBIHIIA KYMBIC OKYy OargapiiaMalapblHBIH MBbICAIIIAPHI,
poOoTOTeXHUKAa OOMBIHINIA 3JIEKTUBTI KypCTapbl €HT13y OOWBIHIIA aHBIKTaMaJIbIK-
capanTaMaliblK, FHUTBIMU-TAHBIMBIK >KOHE opictemenik matepuanaap STEM 6inim
Oepy/Zll AaMBITY MOCeJeNepiH 3epTTeN KYPTeH Neaarorrepre, MamaHaapra, >KaJlibl
OutiM OepeTiH MEKTeNnTepAiH MYFaliMJIepIHE JKOHE >KETEKIIIepre oICTEeMENiK
KOJIJIay KepceTe ajajbl.
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BBenenue

B Tlocnanun Ilpesunenta Pecrybmukum Kazaxcran H.A.Hazap6aeBa Hapony
Kazaxcrana ot 31 ssBaps 2017 roma «Tperbs wmonepHusamms Ka3zaxcraHa:
robailbHasi KOHKYPEHTOCMOCOOHOCTh» W B mporpamMme «PyxaHu KaHFBIpY»,
BBICTYIUICHUSIX OOUIECTBEHHBIX JesiTelel, BUAHBIX YYEHBIX M MpEeICTaBUTENEH
Ou3Heca HEOJTHOKPATHO OTMEYAETCsl HEOOXOJUMOCTh Pa3BUTHS B CTPAHE HAYKOEMKHX
TEXHOJIOTMH,  CO3[aHUid  BBICOKOTEXHOJIOTUYHBIX  NPOU3BOJACTB,  IMOJATOTOBKHU
BBICOKOKBAJIM()ULIMPOBAHHBIX, B TOM YHUCIJIE U MHKEHEPHBIX KaJIpOB.

B »>TomM yueOHOM TOMy TpaIMIMOHHAS AaBTYCTOBCKas KOH(pEpeHIus
MearoTHYeCKUX PabOTHUKOB PECIyOJIMKH, Marolias cTapT HOBOMY y4€OHOMY Tofy U
HOBBIM TIEIArOTUYECKUM HJIeIM, TaKke OblIa MOCBSAIIEHAa OOCYXKIEHUIO0 MNpoOjeM
yOpaBJIieHUST ¥  WHHOBAIMM, BBIPAOOTKM METOJAMYECKMX PEKOMEHIAIUNA 10
MOJIepHU3alMu 00pa3oBaHMA B paMKax peaau3alud 3aJad, OIpPEACIICHHBIX B
[Mocmanuu  Ilpesunmenta «Tpetbss  mognepHuzanusi  Kazaxcrana:  rioOanbHas
KOHKYPEHTOCIIOCOOHOCTh» W B mporpamMme «PyxaHu JKaHFBIpY», a TaKke
l'ocymapcTBeHHOW TmporpaMMe pasBUTHSA OOpa3oBaHUsS H Hayku PecmyOmuku
Kazaxcrang Ha 2016-2019 ronsl.

Kak u gpyrue coBpeMeHHblE MHHOBAIMOHHBIE TPEeHIbI B 0Opa3zoBanuu STEM
oOpa3oBaHue, OTBEYAIONIEE HA BBI3OBHI COBPEMEHHOW WHAYCTpHUAILHO-IIUPPOBOI
AMIOXM YEJIOBEYECKOTO OOILECTBa, TaKX e MPEAIOJaraeT Hay4HO-METOI0JOTUYECKYIO
OCHOBY M TMPAKTHYECKH IMPOBEPEHHYIO MIATGOpPMy il LIMPOKIO BHEAPEHHUS B
y4eOHBIN Mpolecc.

B 2003 romy nupexkrop HamumonamsHoro nayunoro ¢onma (NSF, National
Science Foundation, USA) P. Komsemn (Dr. Rita R. Colwell, 2003) B cBoem
BBICTYIUICHHH BO BpPEMS HArpa)kJI€HUs BBIJAIOLIMUXCS NpernojaBareieil moayepkHyia
«...Mbl 3HaeM 1o ombiTy B NSF, 4TOo wuHTerpamuss BO3MOXKHOCTEH OOydeHUs U
UCCIIEJOBAHNN MOMOTAaeT y4yalluMcs KakK YIIyOUTb CBOM 3HAHMs, TaK W CBA3aTh MX
oOydeHHne B Kijacce ¢ 0Oojiee KPYIMHBIMH MpoOjieMaMu. DTO TaKke IO3BOJSIET UM
UCIBITaTh YAOBOJBCTBHE OT OPUTMHAIBHBIX HAy4YHBIX OTKpbITHI. Bo3MoxkHO,
AMEPUKAHCKHUI TOAT, KpUTUK U yuuTedab Mapk Ban JlopeH cka3zai 3TO Jydllie BCEro:
«HUCKYCCTBO TPETMOJIABAHUSI — 3TO UCKYCCTBO COJICUCTBUSL OTKPBITHUION.

[lpemuss NSF Obuta yupexzaena B 2001 rogy, 4ToObl 3aMHTEPECOBATh YUEHBIX
KaK JUCHUIUIMHAPHOW CTUMEHIUEH, TaKk U B 00yacTu OakalaBpuaTa Mo MaTeMaTHKe,
Hayke, uHxeHepun U TexHuke (STEM, Science, Technology, Engineering, Math -
KI0uesvle axkaoemuueckue OUCYUNIUHbl, 00beouHeHnue KOMOPbIX OCHOBbIGAEm
STEM). llpemus 3a BBIJAIOMHKECS JOCTIKCHHS CIOCOOCTBYET aKaJIeMHUYECKOM
KyJbType, KOTOpas MOIJAEPKUBAET HE TOJBKO MPEBOCXOJCTBO B HUCCIECHOBAaHUSAX U
oOpa3oBaHuMU, HO M MX TBOPUECKYIO HHTerpaiuio. JlugepcTBo mnpemnojaaBaTeiell B
CBOMX 00JacTAX M HUX WHHOBALMOHHBIA CTWJIb B COJEWUCTBUM OOYYEHHIO YYaIUXCS
3apaboTanu UM BeIcilyto Harpaay NSF. Orta mporpamma npusHaBajia U MPU3HAET TEX
MpernoiaBaTesiel, KOTOpPbIE JENal0T HOBbIE TPEHAbl W MPEUMYIIECTBA HAYYHBIX
OTKPBITUH BMECTE CO CBOMMU YYEHUKaMHU BO Bcex Auciuiumuaax STEM.

B mnactosiiiee Bpemsi B CBSI3M C OBICTPBIMH TEMIIAMU PAa3BUTHUS ITUPPOBBIX
TEXHOJIOTMH ¥ mu(poBHU3alMKU BCceM cdepbl uenoBeueckor aestensHoctd STEM
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oOpazoBaHue eme OOJbIlIe CTAI0 MPUOOPETaTh 3HAUYUMOCTh U aKTYaJIbHOCTb, TPEOYs
0co00TO BHHMMAaHHUSI BO BCEX YPOBHSX CHCTEMbI OOpa3oBaHMs, €CIM ObITh OoJiee
KOHKPETHOMW, HAYMHAs elle C JOIIKOJIbHOTO 00pa30oBaHusl.

B Pecnybmuke Kazaxcran, uMmeronieil CBOI0O YHHKAJIbHYIO HAIIMOHAIBHYIO
0o0pa3oBaTeNbHYIO CHCTEMY, MaTeMaTHueckoe oOpa3oBaHWe H o00Opa3oBaHHE B
00J1aCTH €CTECTBEHHOHAYHBIX NUCIMIUIUH ((u3uka, XuMusi, OMOJIOTHSI) BCeraa ObUIH
B npuopurere. VM3yueHne maTeMaTHKU Kak OOs3aTElIbHOIO NpeaMeTa HAYUHAETCS C
MepBOro Kiacca o0O0Ieo0pa3oBaTeIbHON MIKOJBL. M3ydeHue TakuX MHWIMIUIAH, Kak
¢buszuka, xumus, Oumosoruss u uHPopmaruka (¢ 1986-1987 r.r.) Takxke SIBIAIOTCS
00s13aTENbHBIMA B TEUYEHHE HECKOJBKHX JIeT B 00Ieo0pa3oBaTEIbHON IIKOJIE.
3nauumMocth STEM HampaBiieHUU 151 CUCTEMBI CPEIHEro oOpa3oBaHUsl PeCmyOUKU
MOATBEPKAAIOT Y4eOHbIE NPOTrpaMMbl, a TaKXKe OIBIT XOPOIIO U3BECTHHIX B
Kazaxcrane u 3apybexxom PecnyOmukanckod (H3UKO-MAaTEMAaTHUECKON IITKOJIBI
(POMILI, 1972), HazapOaeB MHTEIEKTyalbHBIX IIKOJ (PU3MKO-MATEMaTHYECKOTO U
XUMUKO-Omonoruueckoro HampasiaeHus (HUILLL c¢ 2009) m MHOTHX Apyrux MIKOJ C
yIayOJeHHBIM HM3YyYE€HHEM MaTeMaTUKU U PU3NKU, XUMUU U OUOJIOTHUH.

OnHako B HACTOsIIEEe BPEMS COBPEMEHHBIA MOJXOJl K M3YyYEHHUIO KIFOYEBBIX
npeameroB STEM  HampaBiieHHs BBIDISIAAT COBCEM HHA4de, T.€. COBPEMEHHOE
nHOPMAIIMOHHOE  OOIIECTBO  CHOCOOCTBOBAIO  IOSBJIICHHWIO  HOBOHM,  Oouree
MPUCTIOCOOJICHHOW K TMPUMEHEHUI0 B JKU3HH, (QOpMBI O00ydeHHs, KOTOpoOe
MOJIpa3yMeBaeT HMHTETpalyio oOydeHUss MaTeMaTuke, (PU3MKe, XUMHH, OHOJIOTHH U
WHKeHepud  (MpOrpaMMHAasl ~ MHXKEHEPUs,  MOJICKYJSIPHO-TE€HHAass  MHXXEHEpUs,
TEXHUYECKass WHXXEHEpUsT U JpYyrue) NOCPEICTBOM JOCTYIHBIX U BO3MOJKHBIX
HAy4YHBIX HccienoBanuid. [Ipu 3ToM mpenmosaraeTcsi, YTO MHTErpalds MaTeMaTHUKHU,
€CTECTBEHHBIX HAyK W HWHXXCHEPHBIX NPAKTUK B COYETAHUH C TEXHOJOTUYECKOMN
IrPaMOTHOCTBIO  CIOCOOCTBYeT — yIiyOJeHHOMY  TMOHMMAaHUIO  TpolieM |
MIPE/ICTABJICHUIO TIEPCIIEKTUB B CIIOKHOM MPOIIeCcCe MOUCKA PEIIeHUH.

STEM o6pa3oBanue, nojapa3zymeBaroliee yriryOJIeHHOE H3ydYeHHE Y4eOHBIX
MpeaIMeTOB  0oOpaszoBaTelNbHBIX 0Odacte «EcTecTBo3Hanue», «MaTeMaTthka W
nHPOpPMATHKa»,  BAPUATUBHBIX  JJIEKTUBHBIX  KypCOB 1O  pPOOOTOTEXHUKE,
rpadudecKoMy MPOEKTUPOBAHUIO M APYTUX, OPUCHTUPOBAHO HA PA3BUTHE KIFOYEBBIX
HABBIKOB, HEOOXOJMMBIX ydalllUMCS ISl ycrexa W KOHKypeHTocrmocoOHocth B 21
BEKE.

Takum  o0pa3oM, H3y4eHHE €CTECTBEHHBIX HAyK W MaTeMaTHKd C
OJTHOBPEMEHHBIM OBJIAJICHUEM TEXHOJOTUYECKUMH W WHXKCHEPHBIMU HaBBIKAMU
OTKPBIBAET BO3MOHOCTH JJII HHHOBAIIMOHHOTO PEILIEHUSI COBPEMEHHBIX MPOOIIEM.

B mporiecce nHXKEHEPHOTO MPOEKTHUPOBAHUS YYAIIUECs BBIIBISIOT MPOOIEMBI,
pa3pabaThIBalOT, TECTUPYIOT U B KOHEUHOM UTOT€ HAaXOAAT MyTH ux peuienus. STEM
oOpa3oBaHuE HallENMBAET Y4YaIIUXCSd Ha OBJAJCHUE 3HAHUSIMU 1O KIIOYEBHIM
OUCIUIUIMHAM ~ €CTECTBEHHO-MAaTeMaTHUYEeCKOr0 M MH)XXEHEPHO-TEXHOJIOTHYECKOTO
HamNpaBJICHUs, BbIPAOOTKY HAaBBIKOB KPUTUYECKOTO MBIIUICHUS W CTPEMJICHHUS K
noJy4yeHuto npodeccun B chepe HayKu M TEXHOJIOTHUHU.

B »5T0#i cBSI3M HA cerogHANIHAN OE€Hb OJHOM H3 HauboJiee Ba)KHBIX 3ajad
CUCTeMBbl ~ CpelHero  oOpa3oBaHMsI  SIBISIETCS ~ CO3JlaHUE  YCIOBUH  JyIs
HCCIIEIOBATEIbCKON M MPOEKTHOM JEeATETbHOCTH OOyYarolIuxcs, HW3y4YE€HUS HUMU
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€CTECTBEHHBIX, (DU3UKO-MATEMAaTUYECKUX M TEXHMYECKHX HAyK, 3aHATHH Hay4dHO-
TEXHUYECKHMM TBOPYECTBOM, OpraHU3alUsi TEMaTUYECKOrO OTAbIXa M CETEBOTO
MPOEKTHOTO B3aUMOJCHCTBUS, CHOCOOCTBYIOIIUX (POPMUPOBAHUIO KPEATUBHOTO
BBIYMCIIUTEIILHOTO MBIIIJIEHUS OO0YYalolUXCs, MPOSBICHUIO Yy HHUX MOTHUBAlMH K
HAYYHO-UCCIIEIOBATEIbCKON HMHUIMATUBHOCTH, WHXEHEPHOM U TEXHOJOTUYECKOU
MEPCIEKTUBE.

B ycrnoBusX HH3KONM MOTHBAIMM OOy4YarOIIMXCA K MO3HAHMIO W HAy4YHO-
TEXHMYECKOMY TBOPUYECTBY OCOOYI0 aKTyaJlbHOCTh NpHOOpeTaeT 3ajada 1o
COBEPILICHCTBOBAHUIO YUEOHBIX MPOTPAMM, CO3JIAHUIO OCOOBIX MPOCTPAHCTB U (PopM
JUISI WHTEIUICKTYaJdbHOTO DAa3BUTHUA JETe U MOJIOJEXKH, WX TMOJTOTOBKU IO
porpaMMaM WH)XEHEpHOM HampaBieHHOCTH. HeoO0xoauMo (GopMUpOBATH YCIOBHS
JUTSL pa3BUTHsL 00Opa3oBaHusl, 00eCIeunBaIONINE PACIIUPEHHBIE BO3MOKHOCTH JIETEN U
MOJIOJISKU TIOJIy4aTh 3HAHUA W3 PAJIMYHBIX OO0JacTei HAayKu H TEXHUKU B
uHTepakTuBHOM (opMme «Mccnenoate — JlelicTBoBaTh — 3HaTh — YMETH», Pa3BUBATH
y MOJIOJOTO TMOKOJEHHUS WHUIMATUBHOCTh, KPUTHUYECKOE MBIILIEHUE, CIIOCOOHOCTh K
HECTaHIAPTHBIM PELICHUSIM.

AKTyaJIbHOCTh HACTOSIIIMX pPEKOMeHAaluii oO0yClIoBlieHa HEO0OX0AMMOCTHIO
MIPEIOCTABIICHUS TearoraM 0011e00pa30BaTENbHBIX KO U JPYTUM CHEIHATUCTaM
B oOsiacTi 00pa3oBaHUs JTOCTOBEPHOM M HAYYHO-METOJOJOTHYECKH O0O0OCHOBAHHOU
nndopmanuu mo STEM obpazoBanuio (B MUPOBOM 00pa30oBaTeIbHOM MPOCTPAHCTBE)
U PpPEKOMEHJAUMM 10 BHEAPEHUI0 M PAa3BUTUIO JIAaHHOTO HAlpaBJIEHUS B
Ka3aXCTaHCKOM cucteme oOpa3oBaHUs.

[Ipenmonaraercsd, YTO HACTOSIIME PEKOMEHIAUMU OyayT crnocoOCTBOBATh
CO3JIaHUI0 ONarompsiTHOM 0Opa30BaTENbHON Cpelbl MJisi TOBBIINICHUS MOTHUBAIUU
oOyyaromuxcsi K BbIOOpY HWHXEHEpHbIX Tmpodeccuid U CO3[aHHS  CHCTEMBbI
HENpPEepHIBHONW MNOATOTOBKH OYIyIIUX KBAIM(DUIMPOBAHHBIX HHXKEHEPHBIX KaIpoB,
o0JlaaroNuX aKageMUYeCKUMH 3HAHUSIMHU U MPO(HECCHOHAIBHBIMU KOMIETCHIIUIMU
IUIsL pa3BUTHS IPUOPUTETHBIX HAIIPABJICHUM OTEUECTBEHHOW HAYKU U TEXHUKH.

Taxxe paspabarbiBaeMble PEKOMEHIAIMU MOTYT CIIOCOOCTBOBATH PEIICHUIO
HEKOTOPBIX BOIMPOCOB MO PAa3BUTUIO TAaKUX JIMYHOCTHO-JEATEIBHBIX KAauecTB, Kak
BBIUMCIIUTEIIbHOE MBIIUIEHUE, TJI00aIbHble WH(OPMALMOHHO-KOMMYHHUKALIMOHHBIE
HABBIKK, TJ00abHOE 4YEJOBEYECKOE HHTEIUICKTYaIbHOE OOCYXKIEHUE W TPHUHATHE
peumieHusi, B UEJOM  [00adbHOW  MH()OPMAIMOHHO-KOMMYHHMKAIIMOHHOW U
TEXHOJIOTUYECKON KOMIETEHTHOCTH, HEOOXOUMBIX 00y4aromuMcs B 21-M Beke.
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I MEXJIYHAPOJHBIN U KASAXCTAHCKHUM OIBIT IO BHEAPEHUIO STEM
OBPA30OBAHUA

1.1 Hean, 3agaun u akryaabHocth STEM o6pa3zoBanus

B »snoxy wuHpOpMaMOHHOW TWIo0anM3allid M CTPEMUTEIILHOW 3BOJIOLUN
TEXHOJIOTUH BCE Yalle BOCTPEOOBAHHBIMH CTAHOBSITCA NPOQECCHH, CBA3aHHBIE C
WH)XCHEpUEH, HayKaMHu, HUCKyccTBoM, IT-texHonormsamu wu T1.1. B Hemamekom
OymyiieM TOSBATCSA MpoQeccur, 0 KOTOPHIX ceiuac naxe MpeaCcTaBUTh TPYAHO, BCE
OHM OYIyT CBSA3aHBI C TEXHOJOTHUEH M BBICOKO TEXHOJOTHYHBIM MPOU3BOJCTBOM Ha
CTBIKE C €CTECTBEHHbIMH HaykamMu. OCOOE€HHO OyayT BOCTpPEOOBAaHBI CHEIMAIIMCTHI B
obsacti OMOTEXHOJOTUH U HaHOTexHojoruil. CremoBaTeNbHO, CHEIHATUCTaM
HOBOTO IIOKOJIEHUS] TpeOYIOTCS BCECTOPOHHSS MOJATOTOBKA W 3HAHMSI W3 CaMbIX
pa3HbIX 00pa30BaTENIbHBIX 00JIACTEN €CTECTBEHHBIX HAayK, UHXEHEPUH U TEXHOJIOTHH.

Ilepen cucremoil 06pa3oBaHusl KaKJOTO KOHKYPEHTOCIHOCOOHOTO rocyaapcTBa
BCTa€T BONPOC — KaK IMOATOTOBUTh TaKUX creuuanuctoB? Jlias MHOTHX cCTpaH
JATbHET0 U OJIKHEro 3apyOeXbsi OCHOBOM MOJTOTOBKU CHEIUAIUMCTOB B 00JacTU
BBICOKMX TexHojorui sBisgercs STEM-oOpazoBanue. IlosToMy MHOTHE CTpaHbI,
takre kak ABcrpamus, Kuraii, BemukoOpurtanus, M3pawnbs, Kopes, Cunranyp, CIIA
MPOBOJIAT rOCyAapcTBEHHbIE MporpamMMbl B obnactu STEM oOpazoBanusi. Beicokas
MOTPEOHOCTh B PAHHEM LEJICHANIPABICHHOM pa3BUTHUM Yy OOYYalOUIMXCS HABBIKOB
BBIYMCIIUTEIILHOTO MBIIICHUSI, HAyYHO-UCCIEAOBATENbCKOM paboThl, HHTEpeca K
MIPOEKTHO-KOMAaHJHOM pabdoTe, a TakkKe IMOJy4eHHUH KOHKPETHBIX WH)XEHEPHO-
TEXHOJIOTUYECKUX PEe3ybTaTOB HaOMIoAaeTcss B 00pa30BaTEIbHBIX CUCTEMaX MHOTHUX
CTpaH MHUpa.

B mnactosmiee Bpems STEM oOpa3oBaHme aKTHBHO pa3BUBaeTCAd Kak
HamnpaBjieHue, 0a30BOM HJeell KOTOPOTO SIBIISIETCS WHTErpalusi eCTECTBEHHBIX HAYK,
TEXHOJIOTUM,  MOJEIMPOBaHUS, HUCKyCCTBa, MAaTeMaTUKd C  [PUMEHEHUEM
MEXIUCUUIUIMHAPHOTO Y MPUKIAAHOTO MOAXOA0B. Ilpy 3TOM OCHOBHOU 3ajayei
CUCTEMBl 00pa3oBaHUs SIBIsieTCS (POPMHUpPOBAHUE y OOYYAIOIIMXCS KOMIICTCHIIUM,
OCHOBAHHBIX Ha MEXKIUCUUIUIMHAPHOM, TBOPYECKOM, TMPOEKTHOM TMOJX0JaX K
00y4YEeHHIO.

M3ydyenne W aHanM3 WCTOYHMKOB MO BHEApPeHUI0O U pazBurhio STEM
oOpa3zoBaHusi MokasbiBaioT, uto noHstue STEM kak Bemyiee u HOBOE HampaBlieHUE
B COBPEMEHHOM OOpa3oBaHMM BKIIOYAeT B ce0€ JOCTaTOYHO UIMPOKUM HaOOp
TICUXOJIOTO-TIETarOTUYECKUX TOHSATUH.

[lo ompeneneHuto CBOOOAHOTO HSHIMKIONEAUYECKOTO CloOBaps Bukunenws,
STEM (science-HaykKa, technology-TexHnomnorus, engineering-uHXeHepus,
mathematics-matematuka, panee HaszbiBalicsi METS) sBusiercs akageMU4YeCKUMU
JUCIUIUIMHAMU 110 HayKe, TEXHOJIOTWH, WHXEHEPUH U MaTeMaThKe. DTOT TEPMUH
OOBIYHO HCIIONB3YETCA MPU PACCMOTPEHUU OOpa30BaTENbHON MOJUTUKHA U BRIOOpa
y4eOHBIX MPOrpamMM B IIKOJaX JJiS MOBBIIIEHUS KOHKYPEHTOCIOCOOHOCTH B 00JaCTH
Pa3BUTHUS HAYKH U TEXHHUKH. DTO MMEET MOCICACTBUS i pa3BUTUSL paboueld CHUJIb,
npo06JieM HalMOHAILHOM 0€30MacHOCTH U UMMUTPAIMOHHONW MOJUTHKHY.

Cuctembl 00pa3oBaHUs U IIKOJBI UTPAIOT LUEHTPAIBHYIO POJIb B ONpPEACICHUU
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J€BOYCK, M 3aHMHTEPECOBAHHOCTh MalbuMKOB B mpeaMerax STEM, a Takke B
oOecrieyeHnu paBHBIX BO3MOKHOCTEH [JOCTyna W TIOJyY€HUS KaueCTBEHHOTO
o6pazopanus STEM [2].

B HayuyHO-CcnpaBOYHOW JmMTEpaType BCTPEUAIOTCS W JPyrue BapHAHTHI
npeacraienuss  akpouuma  STEM,  cocrosmiero w3  pa3nuyHOoro  Habopa
akagemuuyeckux gucumiuimH. K npumepy, STEAM (Science, Technology,
Engineering, Arts and Mathematics), STREM (Science, Technology, Robotics,
Engineering, and Mathematics), eSTEM (environmental STEM), STEMLE (Science,
Technology, Engineering, Mathematics, Law and Economics) u npyrue [2].

Heo6xonuMo oTMeTuth, 4TO B TeueHue mepBoro aecsatunetuss XXI Beka
MOTPEOHOCTH B KBWIM(UIMPOBAHHBIX  croeruaiMcrax B obmactu  STEM,
o0JlafjaroNMX HE TOJBKO TEOPETHUECKUMHU 3HAHUAMH, HO U MPAKTHUECKUMU
HaBbIKAMU PAOOTBHl CO CIOXHBIMU TEXHOJOTUYECKUMU OOBEKTaMH, CYIIECTBEHHO
M3MEHWINCh. B 4YacTHOCTH, WCCIENOBAHUS YYEHbBIX, 3aHUMAIOLIUXCS H3YYEHUEM
JAHHOM MPOOIEeMbI, BBIIBIIN Psijl MPOOIEM U MPOTUBOPEUUH CIEIYIONIEro Xapakrepa
[3]:

— CYUIECTBYIOIIas, TpaJWIIMOHHAs, 3HAHWEBas cHCTeMa OO0pa3oBaHMsI HE B
MOJTHOW Mepe OTBedaeT TpeOOBaHUAM M 3ampocaM OOyUEeHHs W MOATOTOBKH paboueid
cuwibl XXI Beka, T. €. MPUCYTCTBYIOT OMpeEJEJIEHHbIE MPOOJIEMBbI C CYIIECTBYIOIIEH
CUCTeMOU OOyd4eHHMs TOJIPACTaIONIEro MOKOJEHUS HayKe, TEXHOJOTHUU, UHKEHEPUH U
MaTEeMAaTHKE;

— HabJIro/1aeTcsl CYIIECTBEHHOE CHU)XEHHEe MoTuBauuu npu oOyduenuu STEM-
peaMeTaM U BBIOOPY Mpo(deccuu Takoro THIIA;

— 4acTO KOHCTaTHpPYeTCsl JOOCTATOYHO HHU3KUKA YPOBEHb YCIIEBAEMOCTH B
OUCIUIUIMHAX — (U3MKO-MATEMaTU4YECKOro  mpoduisi, a  TakkKe  OTCYTCTBUE
CHOCOOHOCTEHN pellath peajibHble MPOoOJIeMbl, TpeOyIolne 3HAHUM U MPUMEHEHUN
STEM-nucuurivH.

CrnenoBarenbHO, Takue HEJOCTAaTKUM TMPUBOJAT K CHHKCHHIO KadecTBa U
KoimyectBa  kBammpuiupoBanHblx STEM  cnenumamuctoB.  OOIIECTBEHHBIE U
rOCY/IapCTBEHHBIE JIESITENM, NPEICTaBUTENN OU3HEC-CTPYKTYp Ppa3HbIX CTpaH U
KOHTHHEHTOB CUMTAlOT, 4To HexBarka STEM cmnenmamucToB sBIsSE€TCS W OyneT
SABISITbCA B JalbHEHIIEM Yrpo30i IS HalMOHAIHLHON KOHKYPEHTOCHOCOOHOCTH
KOKI0M cTpanbl. Hampumep, cOrjlacHO HCCIIEOBAaHUIO, MPOBEICHHOMY YYEHBIMU
JIxxopmxkrayHckoro  yHuBepcureta B 2014  romy, mporHosupyemas — OLICHKa
TpedyeMoro kKoyjmyecTBa paOOTHHUKOB, CBA3aHHBIX co STEM-o0pazoBanuem, k 2018
rogy CcocTaBUT &,65 MIIH. 4eloBeK. B 4YacTHOCTH, NPOU3BOACTBEHHBIN CEKTOP
CTOJIKHETCS C OMacHo OoJbuM  JAehUIMTOM  COTPYAHHKOB, 0O0JaIaromux
HEOOXOIMMBIMH HaBBIKaMHu, — nouTu 600 TeIcSY denoBek [4].

Ceffuac mo JaHHBIM 00pa30BaTEIBHOIO calita www.meriten.com., STEM:
aydmiee npu BoiOope mpodeccun B CIIIA. CalT nuier, 4To B MOCIEAHHE TOJBI B
CIIA otmeuaeTcsi OTpOMHBIN cripoc Ha crenuanuctoB B chepe STEM. Mup pacrer,
U HUHDpACTPYKTypa HYXKIAe€TCd B JOMOJHUTENHLHOW MOMAJEpIKKE: JOPOTH, MOCTHI,
CUCTEMBI CBSI3U, JJIEKTPUUECKHUE CETH, BOJa, YHEPTUsl U TOIUIMBO. Bee 310 B AMepuke
OBICTPO  pa3BUBAETCS, YHHUBEPCUTETHl IOMNPOCTYy HE  YCIEBAIOT TOTOBUTh
CIIEITUAMNCTOB, COOTBETCTBEHHO KaTacTpO(PUUYECKH HE XBaTaeT pabOTHHKOB B cdepe
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KOMIBIOTEPHBIX ~ HAyK, MHXXEHEPHOTO Jiefla, HE XBaTaeT TaKXKe HayYHBIX
CHEIUATUCTOB (XUMUKOB, OMOJIOTOB, TeHeTUKOB). YHuBepcutersl CIIIA BbImycKaroT
MEHBIIIE WHXEHEPOB, YeM Jpyrue OBICTPO pa3BUBAIOIIUECS CTPaHbL, CO3/1aBast
OosbliMiA cripoc Ha padoune Bu3bl HIB B 3T0M 06mactu. IMeHHO cHelMaMCThI B
chepe KOMMBIOTEPHBIX HAYK W MHXXEHEPHUM TOJIy4alOT CaMble BBICOKHE 3apIuiaThl B
CLIA [5].
CaliT Takke NpelOoCTaBIsieT MEePEYEHb OCHOBHBIX CIEUUAIBHOCTEH, KOTOpbIE
MOJKHO YUYUTh B pa3pe3e HayK, TEXHOJIOTHI, WHXKeHeprun U mareMatuku Ha STEM:
— CEJIbCKOE XO3SMCTBO;
— apXeoJIoTus;
— apXUTEKTYpa;
— TMOBEJICHYECKUE HAYKU;
— OMW3HEC-CTaTHUCTHKA;
— pa3BUBAIOIIAS U JIETCKAs MICUXOJIOTHS;
— 1udpoBbIE KOMMYHUKAIIUU U MEANA/MYJIbTUMEINA;
— DKOJIOTHS,
— (usunosorus copra;
— TEXHOJIOTUU B 00pa30BaHUM;
— HayKa O MPOJIyKTaX MUTAHUA U TEXHOJOTHUS UX MPOU3BOJCTBA;
— JICCHOE€ XO3SMCTBO;
— (apmarneBTHUeCcKas SKOHOMHUKA,;
— TEXHUKa 0€30MacHOCTH.
I[Ipu  sTOM CalWT  OTMEYACT  CICAYIOIIME  CIEHUAIILHOCTA  CAMBIMU
BocTpeOoBanHbIMU ceroans B CIIA:
— TexHosorus razonedrenoObun (Petroleum Engineering), 3apminata ot 98 Thic.
JI0JIIApOB;
— xoMmmbroTepHble Hayku (Computer Science), 3apruiata ot 63 ThIC. OJUIAPOB;
— aBUAKOCMMUECKas MPOMBIIIJIEHHOCTh (Aerospace Engineering), 3apmiiata ot
62 ThICSIY 10JUIAPOB;
— mnporpamMHas umxkenepus (Software Engineering), 3apmiata ot 60 ThbiC.

JI0JIJIapOB;

— cTpaxoBas MareMartuka (Actuarial Mathematics), 3apmiata ot 56 ThiC.
J0JUTapOB;

— mnpukinagHas marematuka (Applied Mathematics), 3apmiata ot 50800
JI0JIJIapOB;

— UT (Information Technology), 3apriara ot 49700 mosiapos;

— Hayka o npoaykrax nutanusi (Food Science), 3apmnara ot 44 Thic. 10J1apOB;

— TtenekomyHHuKanuu (Telecommunications), 3apriara oT 41 ThIC. A0JIapOB;

— wmukpo6buonorus (Microbiology), 3apruiata oT 39 Thic. 10/UIAPOB.

[lpencraBneHnblii  BbIIE  HEOOJBIION MpPUMEpP  TMOKa3bIBae€T, YTO Ha

CErOJHSIHUN  JIeHb TpeOOBaHUS COBPEMEHHOTO pPBIHKA Tpyla HACTOJIBKO
W3MEHWINCh, YTO TPEeOyeTCsl CUCTEMHOE M HEMPEpPhIBHOE Pa3BUTHE BCEX YPOBHEU
00pa3oBaHusl, HAYMHAS C JOIIKOJIBHOTO OOYy4YEHHUS.
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HeoGxonumo 0co60 OTMETUTH CHOXHOCTH U MHoOrorpanHocts STEM
00pa3oBaHusl, B pe3yJbTaTe Yero JJisl PEIICHHUs BOMPOCOB, CBA3aHHBIX C OTCYTCTBUEM
STEM-rpaMOoTHOCTH, pa3pabaThIBAIOTCS CaMble pPa3HOOOpa3Hble MPOTPaMMbl IO
BHJly, HAINpPaBJIECHUIO U YPOBHIO CIOXHOCTU. [lpu »TOM crnenuamucTsl B 001acTu
STEM  o0pa3oBaHusi  CONWAAPHO  OTMEYAIOT  CIEAYIOIIMEe  IPEUMYIlecTBa
00pa3oBaTeNbHBIX NMPOrPAMM JAHHOTO HAIlPaBJICHMUS:

UHmMezpupo8aHHoe o00yueHue no «memam», a He no npeomemam. STEM
oOydeHue coequHsIeT B ce0e MEKIUCIUIUIMHAPHBIA U MPOEKTHBIN MOJIX0/IbI, OCHOBOM
IUIsL  KOTOPBIX CTAHOBUTCS HWHTErpalusi €CTECTBEHHBIX HAyK B TEXHOJIOTHUH,
WH)XEHEpHOE TBOpPUECTBO M Maremaruka. OTIMYHOE mnpeoOpazoBaHue Y4eOHOTO
IUIaHa, LEJIbI0 KOTOPOTrO SBJSIETCS OTMEHA MPENOJAaBAHMS BBIILICYIIOMSIHYTBIX
JUCIUIUIMH B KayeCTBE CaMOCTOSITENBHBIX M OTBJIEUEHHbIX. OUeHb BaXXHO 00y4aTh
HayKe, TEXHOJIOTUH, WHXXEHEPHOMY MCKYCCTBY M MaTeMaTHUKEe HWHTErPUPOBAHHO,
MOTOMY UYTO 3TH Cephbl TECHO B3aMMOCBSI3aHbl Ha MPAKTUKE;

— NpumeHeHue HAYYHO-MEeXHU4ecKux 3Hauuu 6 peanvHot dcuzuu. STEM
oOpa3oBaHME C TMOMOIIBIO TPAKTUYECKUX 3AHATUH JEMOHCTPHUPYET JETAM
MPUMEHCHHE HAYYHO-TEXHUYECKUX 3HAHUW B peajbHOM XKM3HU. Ha Kaxaom ypoke
OHM pa3pabaThIBAIOT, CTPOSIT U PA3BUBAIOT MPOAYKTHI COBpeMEHHOU HHIycTpun. OHU
U3y4arOT KOHKPETHBIA MPOEKT, B PE3yJbTaTe€ 4YEero CBOMMU pYyKaMH CO3HAloT
MPOTOTHUIl PEATBHOrO MpoAyKTa. Hampumep, IOHbIE HHXKEHEPBI CTPOSl pakery,
3HAKOMSTCSA C TAKUMH MNOHATHUSAMU, KaK MPOLECC MHKEHEPHOIO JW3aiiHa, yroJj IycKa,
JaBJICHHUE, CUJa MPUTSKEHUS, CIIa TPEHUSI, TPACKTOPHS U KOOPJAUHATHBIE OCH;

paszeumue HAB8bIKOG KPUMUYECKO20 MbIUIEHUS U pa3peuleHus npooiem.
[Iporpammbel STEM pa3BuUBarOT HABBIKM KPUTHYECKOTO MBIIUICHUS W pa3pelieHus
npo0JsieM, HEOOXOOUMBIE NJIsi MPEOAOJIEHUSI TPYIHOCTEH, C KOTOPHIMH JETH MOTYT
CTOJIKHYThCSI B W3HU. Hampumep, CTYIEHTHI CTPOSIT CKOPOCTHBIE MAIIUHBI, TOTOM
ux tectupyroT. [locme mepBoro Tecta, OHM AYMAIOT W OMNPEHENAIT, MOYEMY HX
MaluHa He jaomnuia a0 ¢uauma. Bo3MoXkHO, nu3aiiH MepeaHel 4acTH, PacCTOSHHE
MEXKIy KoJiecaMH, a’poJAMHAMMKA WIK CUIIa ITycka MOoBiMsM Ha 3107 Ilocne kaxaoro
TecTa (IycKa) OHU Pa3BUBAIOT CBOW MMU3aiH I JOCTHOXKCHUS IICIIH;

nogvlulenue ygepeHHocmu 6 ceoux cunax. Jlern, co3maBas pasHble
MPOAYKTBI, CTPOSA MOCTBI M JOPOTH, 3alyCKas a3pOoIUIaHbl M MAalluHblL, TECTUPYS
pOOOTBI M DJIEKTPOHHBIE WIPHI, pa3paldaTbiBas CBOM IMOJBOJHBIE U BO3AYIIHBIC
KOHCTPYKIMH, KaXIbId pa3 CTaHOBATCA Ommke u Omke K nend. OHU pa3BUBAIOT U
TECTUPYIOT, BHOBb PAa3BUBAIOT U €IlI€ pa3 TECTUPYIOT, U TaK COBEPIIECHCTBYIOT CBOM
npoaykT. B koHIle oHM, pelas Bce MpoOJeMbl CBOMMH CHJIAMU, AOXOASAT 1O IIEIH.
Jlns pmereit 3TO — BIOXHOBEHHME, MoOena, aJpeHAMH W panocTh. llocie kaxmoit
noOeIbl OHU CTAHOBATCSA BCE OOJIbIIE YBEPEHHBIMU B CBOMX CHJIAX;

AKMUBHA KOMMYHUKayus u komarnounas paboma. Ilporpammsl STEM Ttaxxke
OTJIMYAIOTCS AKTMBHOW KOMMYHMKaIMe # KoMaHAHOW pabotoil. Ha cramum
oOcyxaeHusl co3laercs cBOOOAHas arMmocdepa i AUCKYCCUH M BBICKA3bIBAHMS
MHEHHUM. OHU OBIBAIOT HACTOJILKO CBOOOJHBI, YTO JTMCKYCCAHTHI HE OOSTCS BBICKA3ATh
m000€e CBOE€ MHEHHWE, ydarcs TOBOPUTh M Npe3eHTOBaTh. BoIbllyio yacTh BpeMeHU
JE€TH HE CHUIAT 3a MApTOW, a TECTHPYIOT U Pa3BUBAIOT CBOM KOHCTpyKuuMu. OHH Bce
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BpeMsl OOIIAIOTCS ¢ MHCTPYKTOpaMU W CBOUMH APY3bsiMU MO kKoManjie. Korna neru
aKTUBHO YYacTBYIOT B MPOLIECCE, OHU XOPOUIO 3alIOMUHAIOT YPOK;

paszeumue uHmepeca K mexHuueckum oucyuniunam. 3agada STEM
o0y4yeHus: B MJIQAIICH IIKOJE CO3[aBaTh MPEIBAPUTEIbHBIE YCIOBUS I Pa3BUTHS
UHTEpECa Yy YYEHUKOB K €CTECTBEHHOHAyYHbIM U TEXHUYECKUM JUCIUILIUHAM.
JIro60Bb K TpojenaHHOW paboTe SBISETCS OCHOBOM pa3BUTUSL HMHTEpeca.
3anatuss STEM — oyeHb pa3BiieKaTelbHbIE W JWHAMUYHBIE, YTO HE JAET JETAM
cky4yaTb. OHU HE 3aMEYaloT, KaK MPOXOJAUT BPEMsI HA 3aHIATHUSX, A TAKKE COBCEM HE
ycraroT. CTposi pakeThl, MalllMHbI, MOCTbI, HEOOCKPEOBI, CO3/]aBasi CBOU JIEKTPOHHbBIE
urpbl, (abpuKu, JOTUCTUUECKHE CETH W IOJBOJIHBIC JIOJKH, OHH NPOSIBISIOT BCE
OOJIBIINI UHTEpEC K HAYKE U TEXHUKE;

KpeamusHvle U UHHOBAYUOHHbIE N00X00bl Kk npoexmam. STEM oOydenue
MpearnojaraeT IMeCTh ATaloB: BOMpoOC (3amada), OOCYXIEHHEe, IWU3aiiH, CTPOCHHE,
TECTUPOBAHUE W pa3BUTHE. ODTU dTallbl U SBISIOTCS OCHOBOM CHCTEMaTUYHOTO
MIPOEKTHOTO MOJX0JAa. B cBOIO ouepenb, COCYLIECTBOBAHHE WIM OOBEAMHEHHOE
WCIIOJIb30BAHUE PA3JIMYHBIX BO3MOMXHOCTEH SIBISIETCS OCHOBOM KpPEATHBHOCTU H
nHHOBanuil. Takum o0pa3oM, OJHOBPEMEHHOE H3YYEHHE U TMPUMEHEHUE HAyKu U
TEXHOJIOTUM MOXET CO34aTh MHOECTBO HOBBIX HMHHOBAIMOHHBIX ITPOEKTOB.
XyI0XKECTBO U apXUTEKTypa — 3aMeyaTebHbIil TPUMEpP COCYIIECTBOBAHNUS;

mMocm mexcoy obyueHuem u Kapvepou. ECTh MHOXKECTBO M3JaHUI, KOTOPbIE
AHATM3UPYIOT YPOBEHb POCTa HEOOXOJMMOCTH Pa3HBIX crnenuaibHocTel. [lo pasHbpIM
oneHkamM u3 10 chmenManmpHOCTEH, UWMEIONIMX BBICOKMH pocT, 9 Oyayr
TpeboBaTh uMeHHO STEM-3nanus. B uactHoctu, mo 2018 roma oskumaercs poct
NOTPeOHOCTH B ATUX  CHEUMAIBHOCTSX: MHXKEHEepPbl XUMHKH, «software»
pa3pabOTYuKK, He(TSIHbIE HHXKEHEPbl, AHAIUTUKH KOMIBIOTEPHBIX  CHUCTEM,
WH)XCHEPhI-MEXaHUKH, WHXKEHEPBI-CTPOUTENH, POOOTOTEXHUKHU, WHXKEHEPHI SIepHOU
MEJIULMHBI, aPXUTEKTOPHI MOJIBOJIHBIX COOPYKEHUI U a3POKOCMHUYECKUE NHKEHEPHI;

noozomoska oemeii kK mextonrocuveckum unnosayusm. STEM nporpammbl
TaKXK€ TOTOBSIT JETEH K TEXHOJIOTHUYECKHM Pa3BUTOMY MHUPY. 3a mocieanue 60 et
TEXHOJIOTUM CWJIBHO pa3BUBAIUCH ¢ OTKpbiTUs MHTepHera (1960), GPS TexHomoruit
(1978) mo JAHK ckanupoBanus (1984) u, xoneuno ke, mo IPod (2001). Ceromus
noyTu Bce ucnoiib3ytoT [Phone u apyrue cmaptdonsl. be3 TexHonoruit mpeacTaBUTh
Hall MHUpP HAa CETOJHSAIIHUA J€Hb MPOCTO HEBO3MOMXHO. JTO TaKKE€ FOBOPUT O TOM,
YTO TEXHOJOTHYECKOE pa3BuUTHE Oyner mpoaoynkatbes, U STEM HaBBIKM SIBIISIOTCS
OCHOBOM 3TOT0 Pa3BUTHS;

— STEM kax oonoanenue k wxoavHou npozpamme. Ilporpammel STEM mms
IIKOJBHUKOB 7-14 7neT paccuuMTaHbl TakK€ Ha TMOBBIINIEHUE MX HHTEPECAa K CBOUM
peryisapHbIM 3aHsTuAM. Hanmpumep, Ha ypokax (U3HUKH TPOXOAST CHIYy MPUTSKEHUS
3eMJId, OOBACHSIOT popMyslaMU Ha JOCKe, a B Kpyxkkax STEM MIKONIbHUKH, CTPOS U
3alycKasi MapallioThl, PAKEeThl WIA a3pOIUIaHbl, MOTYT YKPENUTh CBOM 3HAHMUS.
[IIkonbHUKAM HE BCErJa JIETKO YJIA€TCs MOHSTh TEPMUHBI, KOTOPHIE OHH HE BUIAT
Wi He cublmar. Hanpumep, oagnenue wim pacuwiupenue ob6vema n3-3a MOBBIIICHUS
temneparypbl. B 3anatusix STEM oHu, mpoBoAs pa3BieKaTeIbHbIE SKCIEPUMEHTHI,
JIETKO MOTYT MOHATH 3TU TepMuHbl. MIMeHHO mo3TOomMy BOo MHoTux crpanax (CIILA,
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Kanama, Poccus wu gpyrue  cpeliHME IIKOJbl aKTUBHO  COTPYAHUYAIOT
co STEM nentpamu.

1.2 OnbIT 3apy6es:xkubix cTpan B STEM o0pa3oBanun

O6pazoBanue B obmact STEM siBiisseTcss OCHOBOW IMOJATOTOBKH CHEIHAIUCTOB
B 00JIaCTH BBICOKHUX TEXHOJIOTHH M BBICOKOTEXHOJOTUYHOTO TPou3BoJicTBA. [loaTomy
MHOTHepa3BuThie cTpaHbl Mupa (ABctpanus, Kwuraif, BemuxoOGputanus, W3pawus,
Kopes, Cunramyp, CIIA) npoBOAsAT TOCYJapCTBEHHbIE MNPOTrpaMMbl B 00JacTH
STEM o6pa3zoBaHus.

CILIA.

B nexabpe 2016 ronma HanumonaneHblli HayuHO-TexHuueckuii CoBer
[MpaBurensctBa CIIIA (National Science and Technology Council, NSTC) mnpu
noanepxke  Aamunuctpampu — npesunenta  CIIA  omyOnukoBanm — cB0oOOIHO
pacupoCTpaHseMbld  aQHAIUTUYECKUHM U CTPATETMYECKMHA JOKJIAaJ HAa  TEMY
«MICKyCCTBEHHBIM WHTEIUICKT, aBTOMaru3anms U 3koHomuka» (Artificial Intelligence,
Automation, and the Economy) [6]. 3HauumMoOcCTb 3TO# pabOTHI 3aKIOYaETCSI B TOM,
YTO OTYET OBbUI TOATOTOBJEH TPYNNOM COTPYAHUKOB U3 MCHOJHUTEIBHOU
KaHuesipun  npesugeHTa, CoBera HSKOHOMHUYECKHMX COBETHHKOB, CoBera 110
BHYTPEHHEN NOJMUTHKE, HanmoHambHOro 3>KOHOMHYECKOIO COBETA, YIIPABJICHUS H
OroKeTa, a Takke YTMpaBICHUS MO MOJUTHKE B 00JIACTH HAYKU W TEXHUKUA. AHAIU3 U
pPEKOMEHIalluM, BKIIOYEHHbIE B HEro, ObUIM HampaBlieHbl Ha  YJIy4dllIEHHUE
KOOPJAMHAIMK JEATEILHOCTH (peepaibHOTO TMPABUTENBCTBA M KPOCCCEKTOpa M
MH(GOPMALIMOHHO-TIPOTIAraHIUCTCKOM e TeTbHOCTU 1o HCKYCCTBEHHOMY
MHTEIUICKTY, CBSI3aHHBIMU C 3THUM BOMPOCAM TMOJIUTHUKH, OOJIBIIOE BHUMAHHUE TaK¥Ke
yZeJeHbl Ha Ba)KHbIE BOIPOCHI 3alMTHl KHOEPHPOCTPAHCTBA W YIIYUILEHUS CUCTEMBI
0OHapy>XeHHsI MOIIEHHUYECKUX TPaH3aKIUI 1 COOOIIECHUH.

B »53TOM crTparermueckoM JOKJIaAe MPEACTaBICHO TEKYLIEE COCTOSIHUE
uckyccrBeHHoro wuHtTeiiekta B CIIIA, ero akryaibHble ©  NOTEHIUAILHBIC
MPWIOKEHUSI U BOIPOCHL, KOTOPHIE MPOTPECC HCKYCCTBEHHOTO HHTEJUIEKTa CTaBUT
nepes OOIIECTBOM W TOCYJApCTBOM W €ro MoJUTUKOW. JlaHel 23 pexoMeHIaiuu
KOHKPETHBIX JTaJbHEUIIUX JCHCTBUI CO CTOPOHBI (peAepalibHbIX areHTCTB U APYTHX
YYAaCTHUKOB, 3aMHTEPECOBAHHBIX BO BHEAPEHUM HCKYCCTBEHHOIO MHTEIUIEKTa. A
Takke pasznen nokinana «MccmemoBanus u pabodas cuiIa» MOJYEPKUBAET, UTO
[IpaBuTenbCcTBO ~ Wrpaer BaxHy poiab B pasBuruu MW mocpeactBom
(buHaHCUPOBAHUS UCCIIEOBAHUN M pa3pabOTOK M MOJATOTOBKM KBAIM(UIIMPOBAHHOMN
u paboueld cwibl pasHbix mpodeccuil. breicTpoe pacumiupeHue IpPUMEHEHHS
HCKYCCTBEHHOTO HHTEJUIEKTAa U HEOOXOJMMOCTh B €r0 MOJJEPKKE U Pa3BUTHH PE3KO
YBEIMYMWIM  TMOTPEOHOCT B JIIOASX C  COOTBETCTBYIOIIMMHU  HABBIKAMHU.
AKTUBUPOBAaHHOE HCKYCCTBEHHBIM HWHTEJUIEKTOM OOIIECTBO TpedyeT Haluuus
IrPaMOTHOTO HACEJICHMSI, CIIOCOOHOTO KaK YHUTaTh, WUCIOJIb30BaTh, HHTEPIPETUPOBATH
W o0maTeCs MO TOBOAY JMAAaHHBIX, IMOCKOJIBKY HWMEHHO OHH (OOJbIIHE JTaHHBIC)
SBISIIOTCS  «IMINEW» 11 WCKYCCTBEHHOTO WHTEIUICKTa, TaK M Yy4acTBOBAaTh B
MOJIUTUYECKUX Jebarax Mo BOMpocaM, KOTOpbIE 3aTparuBalOT HCKYCCTBEHHBIN
UHTEIUIEKT. VICKYyCCTBEHHBIM MHTEJUIEKT -3HAHUSI M HUCKYCCTBEHHBI HMHTEJUIEKT -
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oOpa3oBaHMEe 3aHUMAIOT Bce OoJibllle MecTa B (eaepalbHbIX 00pa30BaTEIbHBIX
nmporpaMMax IO  €CTECTBEHHOHAyYHOMY  KOMIUIEKCY  «HayKa, TEXHOJIOTHUH,
umKeHepus W mareMmatrwka» (Sience, Technology, Engineering and Mathematics,
STEM). WckycCTBEHHBIM MHTEIUICKT-00pa3oBaHUE SBISETCS TakKe COCTaBHOMU
YacThl0 MHHUIMATUBBI mpe3ugeHTa «KoMmbroTepHas Hayka il BCEX», KOTOpas
J0JKHA BOOPYKUTh BCEX AMEPUKAHCKUX JI€TEH, HAaUMHasg OT BOCIUTAHHUKOB JIETCKUX
CaJioB 10 YYEHUKOB CpPEIHEH IIKOJbl, 3HAHUSIMU 10 KOMIIBIOTEPHOW HAayKe, a TaKkKe
MPUBUTh UM HABBIKM BBIYUCIUTEIBHOTO MBIIUJICHHUS,, KOTOPbIE UM HEOOXOIMMBbI B
MHpE, aKTUBUPYEMOM TEXHOJIOTHSIMH.

Pazpabotunku pgokiama cooOHIaloT, YTO BCE CEKTOpa aMepUKaHCKOU
SKOHOMUKH CTAJIKMBAIOTCS C MPOOJIEMON TOro, Kak AuBepcUUIMpoBaThH pabouyro
CWIy B YCIIOBHUSIX UCKYCCTBEHHOTO HMHTEJUIEKTa. OTCYTCTBUE T€HAEPHOTO U PACOBOTO
pa3sHooOpasus B pabouel cuje, XapaKTepHOH [JI HCKYCCTBEHHOTO WHTEJUICKTa,
OTpa)kaeT CYLIECTBEHHOE M MpOOJeMaTHYHOE OTCYTCTBHE pa3HOOOpa3usi B
TEXHOJIOTUYECKOM oTpaciu u B oOnactu uHbopMaTuku B Oojee oOmieM IUIaHe.
[lpuopurerom aamuuuctpauuu llpe3uneHra sBiseTcsl pacKpbITUE BCEro MOTEHIMAIA
aMEpPUKaHCKOTO HapojJa, OcCO0eHHO B cdepax MNpeANPUHUMATENILCTBA, HAYKH,
TEXHUKHU, TeXHUKU U MaTteMaTtuku (STEM). BaxxHOCTh BKJIIOUEHHUS JHOJEH M3 Pa3HBIX
CJI0€B OOIIlECTBA, OMBITA U CAMOOBITHOCTH, OCOOCHHO JKCHIIMH W TPEICTaBUTEICH
pPacoOBBIX M HITHUYECKUX TIPYII, TPAAUIUMOHHO HeaonpeacTaBieHHbIXx B STEM,
ABJISIETCSl OJJHOM M3 HamOoJiee BaXKHBIX M BBICOKOIPUOPUTETHBIX 3a1ay B 001acTu
MH(GOPMATUKHU U UCKYCCTBEHHOTO HWHTEIUICKTA.

Kpome Toro, mns aroro morpeOyercst co3narh mHunMaruBy llpesunmenra mo
KOMIIBIOTEPHOM HayKe JJis BCEX, KOTOpas HalpaBJeHa Ha TO, YTOOBI MPEIOCTaBUTH
BceM yuwammumcs Ha ypoBHe K-12 goctym k KypcoBoit pabotre B o006mactu
BBIUMCIIUTEIIbHON TEXHUKHM M  BBIYMCIUTENLHOTO MbIIUIEHUSA. JIByxmapTuitHas
KOAJMIMSI TyOepHATOPOB, MAPOB U JAPYTUX JUACPOB TOCYIAPCTBEHHOTO U YACTHOTO
CEKTOPOB MOJJepKajla CO3/JaHHE HOBBIX CTaHAAPTOB, KYpCOB U HWHBECTULUI B
npodeCCHOHAILHOE Pa3BUTHE YYUTENEH, a TakKe JIOMOJHUTEIbHbIE BHEYYEOHBIC
porpaMMbl M peECypchbl, 4YTOOBI cCAenaTh 3TO peajdbHOCThIO. HeoOxoanmbl
JaNbHEHIINE YCUIUS JIJIsl 0OecrieueHnsl JOCTYITHOCTH MH(POPMATUKH AJIs BCEX JETEil.

B nenoMm, aBTOpHI I0KIA/1a aKIEHTHUPYIOT BHUMaHuE HAa mHBeCcTHULMSIX B STEM
0o0pa3oBaHuWE U MOJTOTOBKY BBICOKOKBAIM()HUIMPOBAHHBIX CIELMAIUCTOB C CaMOTO
paHHEro BO3pacra.

AxtyansHOCTh STEM o6pazoBanus B CIILIA nmomuepkuBaeTcs U NPUHSATHIM B
2013 rony Crparernueckum ImaHoM 1o pas3Butuio STEM oOpazoBanusi. B pamkax
[Inana mmaaupyercs k 2020 romy moarotoBuTh 100 000 HOBBIX 3¢ (dEKTHBHBIX
yuutenen STEM u oka3arh NMOIIEpPKKY AEHUCTBYIOIIEMY KOHTHMHIEHTY IIE€Jaroros.
Jpyroii 1enpl0 SBJISETCA YBEIMYEHUE JOJM Yydaluxcs, BoBjieueHHbIXx B STEM
KaXIbI rog oOydeHust B cpenHei mkoie, 10 50%. Takxke miuaHUpyeTcsl YBEIUUHUTh
YHCJIO BBITYCKHUKOB KoJUiekeld U By30B no STEM-cnenuanbHOCTAM Ha | MIIIMOH
YeJI0BeK.

bosbmioin wHTEpEC BBI3BIBAET «CTPATErMYECKUN TEXHOJOTMYECKUN TUIAH Ha
2015-2020 r.r.» Jlemapramenra obpasoBanms r. Hero-Mopka [7]. Jemaprament
o6pazoBanus r. Hero-Hopka (NYCDOE) — sto kpynmeiimmii B CIIA MmKoJIbHbIIT
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okpyr. 130 000 coTpynHukoB oOcmykuBaroT Oojee 1,1 MuummMoHa ydamuxcs Oosee
yeMm B 1700 mkonax, ropopammx Ha 176 g3blkax mupa.

Otror CTpaTernuecKkuii TEXHOJOTHMYECKMM IUIAH OCBEUIAEeT MNpOrpaMMbl U
VHBECTULIMM, HaIlpaBJeHHbIE Ha ocyuiectBieHue 3ambicioB  NYCDOE mo
BHEJIPEHUIO TEXHOJOTUM B Yy4eOHBIA mpolriecc B Ommkaiiiue naTth jer. [Dian
pa3paboTtan ¢ yueroMm mnotpeOHoctel coTpyanukoB NYCDOE, cemeii, yuamuxcs u
sxuteneii r. Hplo-Mopka, 3aHHTEpeCOBAHHBIX B CIEAYIONIEM:

— TOHUMAaHHE CBSI3€M MEXIYy TEXHOJOTUEW W CTPATerMYEeCKUMU IENIAMU
NYCDOE;

— BBIIBJICHHE BO3MOXHOCTEH JUIsI pacliUpeHusi ydeOHBIX MporpaMm U
WHBECTHUIUI 1O TEXHOJIOTHUSIM;

— COMNIACOBAHHWE 1EJNe W IUIAaHOB JEWCTBHWA II0 BHEAPEHUIO HOBBIX
TEXHOJIOTUYECKUX HHULIMATHUB;

— ydacTHe B IUVITAHUPOBAHUM U MPUHSATUU PEUICHUN O (PMHAHCUPOBAHUU.

K paspabotke 3Toro riana ObuIM mpuBJeUeHbl Oosiee 250 YenoBeK, BKIOYas
cotpyaankoB NYCDOE u cropoHHHX nHIl, TITyOOKO 3aMHTEPECOBAHHBIX B MpoOIeMe
TEXHOJIOTUYECKUX HMHHOBAIM B oOpa3oBaHuu. BHuMmanue pa3pabOTYMKOB ObLIO
COCPEIOTOYEHO Ha CJENyIoUMe HaumOoJiee YHHBEPCAJIbHbIE TEMbl: MOOWIBHOCTD,
MOJJICPKKa, HCIOJb30BaHUE [HU(PPOBBIX Y4YEOHBIX MaTepuanoB, JOCTYN U
WCIOJIb30BAaHHUE JIAHHBIX.

CrpaTternyeckue NOPUOPUTETHI U 1ENM HA TNPENCTOAIINE TSATh JIeT ObUTH
OTpeieNIeHbl CIEAYIOIMINM 00pa3oM:

— pacIIMpeHWe IS BCEX YYal[uXcs MyHHIHMIANBHBIX IIKoa T. Heo-Hopka
noctyna k nporpamme STEM (ecTecTBeHHBbIE HAyKH, TEXHOJOTHUH, WHXKEHEPHUS U
MaTeMaTHhKa) U KOMIIBIOTEPHBIM HayKaM;

— pacuIMpeHue sl YYWTENled W APYTUX COTPYAHUKOB HIKOJI BO3MOYXHOCTEH
MOBBIIICHNUS KBATU(UKALMKU U COTPYAHUUECTBA;

— o0ecrieyeHue  ydamuMmMcs C  OTPAaHUYECHHBIMH  BO3MOXKHOCTSIMH U
IIKOJIbHUKAM, OBJIQJICBAIOIINM AHTJIMHCKUM SI3BIKOM, JIYUYIIEro JAO0CTYyNa K HU(GPOBBIM
y4eOHBIM MaTepuasam;

— @IpomaraHja Cpeid YYaluxcsi M COTPYIHUKOB OTBETCTBEHHOCTH U
coOmroieHUs MPaBUII OE30MaCHOCTH MPHU TOJIB30BAHUM COITMATBHBIMU MEHa;

— BHEAPEHHME B  IIKOJAX  YJIBTPACOBPEMEHHBIX  IIMPOKOIOJOCHBIX U
OeCcrpOBOIHBIX TEXHOJOTHIA;

— IpPUMEHEHHE TEXHOJOTHH i MOBbIIIeHUS 3()PEKTUBHOCTU U O€30MaCHOCTH
IIKOJIbHBIX TPAHCIIOPTHBIX YCIYT;

— YBEJIIMYEHHE KOJIMYECTBA JOCTYNHBIX YYalIUMCS KOMIIBIOTEPHBIX U
WHTEPHETHBIX YCTPOMCTB;

— moBblieHre 3((HEKTUBHOCTH OOCTYKUBAHHUS M IIKOJBHON MaTepUabHOU

0a3ml;

— HaJJexalee HCIIOJIb30BAHHUE Oe301acHoOi JTOCTYITHOU u
BeICOKOKauecTBeHHOHM 0a3bl maHHeIX NYCDOE;

— I oOecrieucHus BBICOKHX CTaHAapTOB npenoaBaHus U

06quHI/II/IHpeL[OCTaBJIeHI/Ie negaroraM, CEMbsSIM M KJIIOYEBBIM  IIAPTHEPCKUMM  OpraHu3alusMm
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CBOCBPEMECHHOMN U aKTyaJIbHOU MHPOPMAIHU 00 aKaJIeMHYECKOM MPOTPECce YUAIUXCS;

— 3ameHa BeO-caiita NYCDOE ontuMmanbHbiM, HaleIEHHBIM B TEPBYIO
odepe/lb Ha MOOWIBbHBIE YCTPONCTBA CEPBHCOM, OPUEHTUPOBAHHBIM Ha AKTYaJIbHYIO
U1 ceMelt nHdopMaIuio;

— paclIMpeHre MPOAKTUBHON TEXHUYECKOW TMOIIEPHKKHU JJIS KO,

— MOBBIIIEHUE MOHATHOCTH, NPOCTOTHI U AocTynHOCTU cucteM NYCDOE.

«Ctparernueckuii TexHosiorudyeckuid mimaH Ha 2015-2020r.r.» [emapramenta
o6pasoBanus T. Heio-Mopka mpejmonaraer: «ecim OCHACTHTb IIEIarOroB PecypcaMu,
000pyZOBaHUEM, WHTEPHET-CBS3bI0O U yMEHUEM TMPUMEHITh TEXHOJIOTHH JJIs
IOCTIKEHHUS YYEOHBIX ILIeNel, a TaKkKe MPEIOCTaBUTh CEMbIM HH(MOPMAIUIO |
UG pPOBbIE MHCTPYMEHTHI ISl aKTUBHOTO BOBJICUEHHUSI B Mpoliecc OOy4eHHs], — HAIU
YYEHUKA CMOTYT MpUOOpeTarb BCECTOPOHHUM, PEANbHBIA U aJCKBaTHBIA y4eOHBIN
OTNBIT B YCIOBUSX, CIIOCOOCTBYIONIMX aKaJeMHUYECKOMY TMPOTPEcCy, pPa3BUTHIO
KOMITIBIOTEPHBIX HABBIKOB M OBJIAJICHUIO 3HAHUSAMH, HEOOXOJAMUMBIMU ISl OKOHYAHUS
LIKOJIBI U TPYAOYCTPOMCTBA B 21-0M BEKEM.

TeM caMbIM, CTpaTErMueCKUMd IUIAH OMNPENENSIeT KAaK IJIaBHYHO ILEJIb Pa3BUTHE
STEM o0pa3oBaHusi, TpH 3TOM TOJUYEpKHBas, 4Tto ydeOHas mnporpamma STEM
OpPUEHTUPOBAHA HA MHTETPAIMIO KIIIOUEBBIX MPEIMETOB, HEOOXOIUMBIX YUaIUMCS
Ul ycrexa W KOHKYPEHTOCHOCOOHOCTM B 21-M Beke M HalleIMBaeT ILIKOJbl Ha
pa3paboTky cobctBeHHoro moaxonaa STEM, cormacoBaHHOTo ¢ 00pa3oBaTelbHBIMHU
LESIMU U 33a4aMU KaKJI0M IIKOJIBL.

Eeponetickue cmpanoi.

3aciIy’KMBAalOT BHUMAHHE HEJABHHE WCCICIOBAaHUS W3BECTHOM KOMIIAHUU
Maiikpocodt (2017 r.), oTBeHaromue Ha BOMPOCHI, KOT/Ia U KaK MPUBJICYb BHUMAHHE
JNEBYIIEK K €CTECTBEHHOHAYYHBIM NUCHUIUIMHAM U TexHojoruam? llouemy Tak mano
neymek B EBpome otrmaer mpeamoutenue STEM  oOpazoBanumio? Hosoe
nccnenoBanue ¢ yyactuem 11 500 nmeBymiek M MOJOABIX >KEHIIMH B Bo3pacte otT 11
no 30 ner u3 crpan EBporbl nokasano, 4To, KaKk MPaBWIo, y MEIaroroB U poauTeneu
€CTh COBCEM HEMHOTO BpeMeHHU (0K0JIO 4 JieT), 4TOObl MPUBUTH JIEBOYKAM HHTEPEC K
€CTECTBEHHBIM HayKaM, BBICOKMM TEXHOJIOTHAM, TEXHHKE W MaTemaTuke (Science,
Technology, Engineering, Math - STEM). UccrnenoBanue, npoBeaeHHOE MO 3aKa3y
Maiikpoco(dt, HaArjasiAHO IEMOHCTPUPYET, YTO, XOTS MHOTHE JI€BOUKHU YBIIEKAIOTCS
HaykamMu B Bo3pacte 11-12 mer, xk 15 romam uX 3aMHTEPECOBAHHOCTh B 3THUX
JTUCUUIUIMHAX pe3ko maaaet [10].

Kpome TOrO, B HCCIENOBAaHUM pPAacCMATPUBAIOTCS CHOCOOBI, MNPU3BAHHBIC
noBbICUTh MHTepec AeBymiek Kk STEM oOpa3oBanuio, a UMEHHO: OoJiee YCIEIIHbIC
pOJIEBBIE MOJENH, NOAAEPKKAa CO CTOPOHBI POJUTENEH U TNpenojaBarenei,
MPAKTUYECKUA ONBIT W TNPUMEHEHHWE 3HAHUW B PEAJbHOM KWU3HM, a TaKKe
YBEPEHHOCTh B TOM, 4YTO B OyAylleM HX JKJIET paBHONPAaBHE C MYKUYHMHAMHU,
MOJIYYMBIIMMHU aHAJIOTUYHYIO CHEIUATbHOCTb.

[lo MHeHMIO WHccheqoBareniel, CyTh MPOOJEMbl 3aKIIOYAaeTCsl B TOM, UTO 3a
nocienHee naecsatwietue B EBporne TeMnbl TPyAOYCTPONCTBA B TEXHOJOTHUECKOM
CEeKTOpE pociau B TpH pasza ObicTpee, 4eM B Jpyrux otpacisix. [loompenue
3aMHTEPECOBAHHOCTH JIEBOUEK B TOYHBIX HayKaX, KOTopas Ha0iromaercs B Ooiee
paHHEM BO3pacTe, U HMX CTPEMJICHHS CTPOUTH Kapbepy B 3TOU cdepe, HE TOJIBKO
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TapaHTUPYET HAJEKHOE TPYAOYCTPOMCTBO MJII MOJOJOTO MOKOJICHUS, HO U CMOKET
CTaTh CTUMYJIOM K Pa3BUTUIO E€BPONEHCKOM HSKOHOMHUKH B 1eqoM. Eciu Obl B
1 poBO OTpaciu padoTaio CTOJIBKO ke KEHIIUH, CKOJIbKO MYX4uH, ro1oBoit BBIT
EBporsl Beipoc Ob1 HA 9 MIIpJ €BPO.

CymiectByeT OOIIENPUHATOE MHEHHE, YTO 3aUHTEPECOBAHHOCTh MHOTUX
JIE€BOYEK HayKaMH 3HAYUTENBbHO oOcja0eBaeT B paHHEM NOAPOCTKOBOM BO3pacTe.
OnxHako A0 CuX MOp HHUKTO HE 3aJaBajiCsl BOIPOCOM, B KAKOWM MMEHHO MOMEHT 3TO
npoucxoaut u noyemy. Kopnoparuss MalikpocodT pemimia ycTpaHuTh 3TOT pooel,
IIPOBENSI CaMO€ IMOJIHOE Ha CErOJHSIIHUN JEHb MCCIEIOBAaHUE 110 3aJaHHOU TeMe B
12-tn eBpomeiickux cTpaHax, BKIodas bensruto, BemukoOpuranuto, I'epmanuto,
WNpnanmguro, Urammro, Hunepnannel, Ilonsimry, Poccuro, CrnoBakuto, DOUHISHIUIO,
Opanumio u Yexwro.

[lpu coxeiictBun mnpodeccopa kadeapbl MCUXOJOTHUECKUX U TMOBEICHUYECKHUX
Hayk JIOHDOHCKOW MIKOJBI ASKOHOMUKM MaptuHa B. bayspa kopnopanus
Maiikpocopt  Bbimenmuna  QoxkycHele Tpymmbl B 9-Tm cTpaHax  EBpombl
(Bemukooputanuu, I'epmanuu, Wpnanguu, Wramuu, Hunepnangax, Ilonbiie,
Poccun, @unnsgnauun n @paHuuu), B KOTOpPbIE BOUUIM 54 NEBYIIKH, MOACIUBIINECS
CBOMM MHEHHEM 00 €CTECTBEHHBIX HayKaX, BBICOKMX TEXHOJIOTUSIX, TEXHUKE U
marematuke. lloilydeHHbIe HNaHHBIE JIENNIM B OCHOBY KOJMYECTBEHHOIO OIpoca C
yuactueM 11 500 pecnoHaeHTOK. DTOT ONpPOC MPOBOJMUICS C LIETBIO YCTAaHOBUTH, B
KaKOM BO3pacTe CHWXaeTcsa uHrepec aeBymek Kk STEM-gucuuiinaamM U moyemy.

«B cdepe, tme cTOIBKO OTKPBHITUN HEKOT/Ia OBUIO COBEPIICHO >KEHIIMHAMH,
CEroJHsl MOJIHOCTBIO JOMHUHHUPYIOT MYKUMHBL, - pacckaspiBaeT npodeccop MapTun
B. Baysp. - OnHako B Hamiem oOIIECTBE MOCTENCHHO IMOSBJSAETCS MOHUMaHHE TOTO,
YTO JJI1 COBPEMEHHOTO CIEHHUAINCTA BAXKHO 3HAHUE HE TOJBKO T'YMAHHUTAPHBIX, HO U
TOYHBIX HayK, a TaKXKe CTpPEMJICHHE YCTPAHWUTh (aKTOPhL, MPENATCTBYIOLINE
TeHIEPHOMY paBEHCTBY. LIEHHOCTH 3TOr0 MCCIECIOBAHMS 3aKIIIOUAECTCS B OTBETE HA
CJIEYIOIINE BOIMPOCHL: UTO OMNPENEsieT KapbepHbI BHIOOpP JE€BOUYEK, KaK OKa3aTh UM
MOJJIEP)KKY W MOOWIIPUTH CcTpemyieHMe K u3ydyeHnro STEM-gucuuiuiiH —Kak
MEPCIIEKTUBHOMY HANpPAaBJICHUIO CBOEH Oyylie Kapbepb».

[IpoBeneHHoe wWCCIEOBAHME IIOKA3aJ0 HAJIM4YME BCEIBIIOLIECH HANEKIY
TEHJCHIINM: JEBYIIKH YBEPEHbI, YTO HX IOKOJEHHE OyAeT NEepBbIM, B KOTOPOM
«PaBHOIIPABUE MYKUMH U JKCHIIHUH CTAaHET PEAIBbHOCTBIO BO BCEX OTPACIAX KUZHW.
HecmoTtps Ha 310, TonbKO 42 % NEBOUYEK CKazalid, YTO BCEPHE3 PACCMATPUBAIOT MJIS
ceOs1 Kapbepy B HayyHO-TexHuueckodl cdepe. Kak 310 HM mapamokcaibHO, 59 %
PECIOHICHTOK OTMETWIH, YTO C OOJbllei BeposTHOCThIO mpeanowm 0wt STEM
oOpa3oBaHue, eciii Obl B COOTBETCTBYIOLIUX MPOQECCUSIX YXKEe 1apuiIo paBHOIPaBUE
MY>XYUH U JKCHILVH.

«HccnenoBanne mNoOKa3bIBae€T, YTO MBI MPOCTO HE MOXKEM TMO3BOJHUTH cede
KJaTh, TMOKa JEBYIIKa 3aayMaeTrcs o mocTymieHnd B BY3, 4ToObl pa3BuTh ee

MHTEpeC K Haykam, - pacckaspBaerT Illemmm MakkuHIM, TOMOLIHUK TJIaBHOTO
IOPUCKOHCYJIbTa Kommanuu Maiikpocodt B EBpore. - UtoObl npepBaTh HEraTHBHYIO
TUHAMUKY, MBI COTpYAHUYAEM C  TOCYIApCTBEHHBIMHU  HWHCTAHIMSIMHU,
MPENnoaaBaTesiMu u HEKOMMEpPUYECKUMHU OpTaHU3alUSIMHU, CTPEMSCH

MOJICPHU3UPOBATh Y4YeOHBbIE IUIaHBI M oOecrneuuTh OoJsiee CBOOOMHBIA JOCTYH K
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Kypatropam. Kpome TOoro, Mbl XOTHUM IOKa3aTh JEBYIKaMm, 4yTo paboTa B cdepe
TEXHOJIOTUH MOKET OBbITb TBOPYECKOM W MNPUHOCUTH MpodeccHoHaIbHOE
YAOBIETBOpPEHUE. [[ns 3TOTO MBI CO34a€M pa3iudHble MPOTPAMMBI, HaIpUMED,
opranm3dyem  jareps  DigiGirlz,  mpusBaHHBIE  pa3pyLIUTh  OTPUIIATEILHBIC
CTEPEOTHUIIbI, CBSI3AHHBIE C TEXHMYECKOW OTpacibio. Mbl 3HaeM, 4TO, MOJJIEpPKUBas
MHTEpEC JE€BOYEK K AITUM AUCLMIUIMHAM, Mbl yJABAaWBAa€M CBOU BO3MOKHOCTHU IIO
pELICHUI0 TTPOOIIEM.

Nudopmarus, mnosiyueHHass B XOJ€ OTOTO  HCCIEAOBaHUS, IOMOXKET
cnenuaniucrtaMm B cdepe o0pazoBaHMs, MPEACTABUTENSIM BIJIACTH M KOPHOPALUSM,
TakuM Kak MailkpocodT, TMOHATh, C KaKUMH CJIOXKHOCTSIMH CTaJIKUBAIOTCS
€BpOIEICKUE NEBYIIKM MPU U3YYEHUU HAyK, U NPEANPHUHITh NPAKTUUECKHE MEPBI 1O
UX YCTPaHEHHUIO.

HccnenoBanne mo3BOJWIO BBISIBUTH MATH CTPATETUUECKH BAXKHBIX (PAKTOPOB
(Hke  OHM  TepeduclieHbl B TOpPSAKE  3HAYMMOCTH),  BJMSIONIMX  Ha
3anHTepecoBaHHOCTH JieByliek B STEM oOpazoBanuu:

— HAJIWYUE )KEHCKUX POJIEBBIX MOJENEH - IPUMEPOB ISl OAPAKAHUS;

— TIOJIyYCHHE TMPAKTHUYECKOTO  ONbITAa W  BBIIOJHEHUE MPAKTHUECKHUX
YIIPaKHEHUM;

— nooupenue STEM-aucuunianH co CTOPOHBI NpEnoJaBaTesei;

— TMOHMMAaHHUE MPaKTUYECKO 3HauMMOcCTU U IleHHOCTH STEM o0pa3zoBanus;

— YBEPEHHOCTh B TOM, YTO MYXXYUHBI W JKCHIIMHbI HMEIOT paBHbIC
BO3MOXHOCTH JIJISl KApbephbl B 00JIACTSIX, CBA3AHHBIX C HAYKaMMU.

HccnemoBanue Takke IIOKa3ajio, 4YTO OTHoIIeHHe pAeBodek K STEM
00pa30BaHUIO CYIIECTBEHHO MEHSIETCS] B 3aBUCUMOCTH OT CTpaHbl. B oHUX pernoHax
OCHOBHBIM TMPEIMSATCTBHEM [JII HW3YYEHHsS HAyK SBJISIETCS HEYBEPEHHOCTh B
COOCTBEHHBIX CHJAX, B APYIHX - OTCYTCTBHE POJIEBBIX MOJEICH WM OJOOPEHUs CO
CTOPOHBI CBEPCTHHUKOB. ECTECTBEHHO, YHMBEPCAIBHOTO MOAXOJa K PEHICHUIO 3TOU
MpoOJeMbl HE CYIIECTBYET; JIOOBIE CTpaTerMy HEOOXOJMMO aJanTHPOBATh IS
yCcTpaHeHus: 6apbepOB B KOHKPETHOM CTpaHe:

70% OpUTaHCKMX JEBYIIEK OTMETHJIM, YTO YyBCTBOBaIM Obl cebs OoJee
YBEPEHHO, OCBauWBasi WH)XEHEPHO-TEXHUYECKYIO CHEIHALHOCTh, €CM Obl 3HAJIM, YTO
y MYXXYUH M JKCHIIUH paBHbIE MpaBa MPU TPYIOYyCTpoicTBe B 3Tou chepe. s
cpaBHeHUs Bcero 48% neBouek Bo DpaHUuU pa3iensiioT MHEHHUE CBOMX OPHUTAHCKHX
cBepcTHUIl U Juilb 29% MoNoAbIX (PAHIY)KEHOK NPU3HAIMCh, YTO BCEPbHE3
paccMaTpuBalOT Kapbepy B 00JIACTH €CTECTBEHHBIX HAyK M TEXHOJIOTHUH.

B T'epmanun 33% pecrnioHOEHTOK yBEpPEHbI, YTO TOYHBIE HAYKH -
MPEUMYIIECTBEHHO MyXckasi cdepa. C TakuM MHEHMEM CcOIJIacHbl JIb 17%
OTIPOIICHHBIX B OUHISHINH.

B Poccun neBoYkHM HaUMHAIOT MHTEPECOBATHCA HAyKaMUu Ha IOl paHbIIE, YeM B
OCTaJIbHBIX CTpaHax, T. €. mpuMepHo B 10 jer.

61% MOJIOJBIX UTATBIHOK YBEPEHBI, YTO y HUX JOCTATOYHO BIOXHOBIISIIOIIMX
npumepoB aiis noapaxanusi. K coxanennto, B Hunepinangax ¢ 3TUM COTVIACHBI JIMILb
34% OMNpOILIECHHBIX.

Tonbko 34% neBymiek B Ilosbilie oTMeyaroT, 4YTO MpenoaaBaTeIn 00CYKIaroT
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¢ aumMu STEM-guctummsel. [lpu 3TOM 4ucio OpUTaHOK, KOTOPHIX €Ie B IIIKOJIE
MOOIIPSIOT 3aHUMAaThbcs Hayko, gocturaet 50%.

OueBHIIHO OTCYTCTBUE TMOJJACPKKH CO CTOPOHBI POJICTBEHHHUKOB B APYIHX
cTpanax: jumb 16% u 26% neBymek B Yexun u ClooBakuM COOTBETCTBEHHO
OTMETUJIU, YTO UX poauTenu noowmpstor yeiaeuenue STEM-nucuumnunamu [10].

Oco3HaBass HEOOXOAMMOCTh B MAacCOBOM pa3BUTHUU HABBIKOB, IIOJIE3HBIX B
undpoBy0 3Moxy, Kopropamus Maiikpocodt omyOnmkoBana kuury A Cloud for
Global Good («O6nako nnsi BceoOmiero Omara», Ha aHIVIMACKOM  SI3BIKE) C
PEKOMEHALUAMU [0 CO3J1aHHI0 0oJiee MHKIIO3UBHOTO OOIIECTBA, AaKTUBHO
MOJIB3YIOIIETOCST  O0JIaYHBIMU ~ TeXHOJIOTUAMU. K 4YuClly peKOMEHAYyeMBIX Mep
OTHOCHUTCS BKJIIOYEHHE KOMIIBIOTEPHBIX IUCUUIUIMH B Y4€OHBIM IUIaH, MOJAEpKKa
MAapTHEPCKOTO  B3aUMOJICMCTBUS TOCYIAPCTBEHHBIX W  YaCTHBIX CEKTOPOB H
WHBECTUIIUN B HEMPEPHIBHOE O00yUEHUE.

Benuxobpumanus.

Munuctp oOpaszoBanus  BemukoOputanum Maiikn ToB u  KaHiyiep
kasHaueictBa Jxopmx OcO6opH 00bsBuan 2014 romg romom oOydeHHS HaBBIKAM
MPOTPaMMUPOBAHUS B CTPaHE U 3aMyCTHJIM MAcCIITaOHYIO0 HAIMOHAIBHYIO KaMIIaHUIO,
HaIEJICHHYI0 Ha CO3JjaHue€ HOBOTO MH(pOpMalUnOHHO rpamoTHOro UT-nokoseHus.

B pamkax kamnaHuu ObUIM 3aIJJTAHUPOBAHBI MAacCOBBIE 00pPa30BATEIbHbBIE
MEpOIMPUSTUS: KYpChl IO MPOTPAMMHUPOBAHUIO TMOSIBATCS HA JIOCKaX MIKOJHHOTO
pacnucanus g BceX OpUTAaHCKUX YYEHHKOB B Bo3pacTe oT 5 no 16 ser. Beimenen
takke OrokeT B 500 Thicsiy (YHTOB CTEPIMHIOB, KOTOPBIM OyAeT HMCIOJIb30BaH Ha
oOyueHre OyAylIMX W HACTOSIIIMX Yy4YHUTeNeH mporpaMMupoBaHuio. OObSBICHHBIMN
nmpoekT «['o1 KOAUPOBAaHMS» HE MOJHOCTBIO TOCYIAPCTBEHHBIN, K €ro peau3aluu
MPUBJICUCHbI OU3HEC-CTPYKTYpPhl, MH(POPMAIIMOHHBIE areHTCTBa M OOpa3oBaTelIbHbIC
nporpammsbl, Takue kak CODECADEMY.

«T'on xomupoBanus» (Year of Code) - 3To He3aBHUCHMAas HEKOMMeEpUYECKas
KaMIIaHWsl, MPU3BaHHAs MOOYIWUTH JIIOJEH IO BCEl CTpaHe MOYYUTh KOJIHUPOBAHUE
(mporpamMmupoBanue) B mepBbii pa3 B 2014 rony. bnaromapst xomay mroau MOTYT
O0OHApYXUTh CHITy KOMIBIOTEPHOW HAYKU, UBMEHHUTH CIIOCO0, KOTOPBHIM OHU AYMAIOT,
U TIOJIYYUTh MAKCUMAJIbHYIO OTJadyy MHUpa BOKPYT HUX. «Mbl OynemM Outh OapabaHbI
JUIsT BceX (DaHTACTUYECKUX WHUIIMATUB KOJIUPOBAHUS, MPOUCXOMSIIMX B TEUCHUE
rojla, ¥ XOTUM I[IOMOYb MHOTMM JPYTUM JIIOJISM 3aHUMAaThCsl TEXHOJOTUSMHU U
MOJIYYHUTh JOCTYI K BaXXHBIM BO3MOXHOCTSIM 0OydeHus. B Teuenue roga Mol Oynem
MOANKUCHIBATh  HAIlMOHAJbHBIE M  OOIIECTBEHHBbIE TEXHUYECKUE MEPONPUSITHS,
(dbuHaHCUpYSl 3aTpaThl, YTOOBI MMOMOYb POJUTENISAM, YYEHUKaM U 0Opa30BaTEIbHBIM
opranuzanusiM. Mel mpoBeieM MOJAPOOHBIA OMPOC U aHAIU3 TOTO, KaK MBI MOXEM
KOJIUPOBATH M0 BCEMY MUPY...» - 3aBWIM UHULIUATOPHI MPOEKTA.

[lo manHomy mpoekty ¢ ceHTs0ps 2014 roga «koaupoBaHue» ObUIO BBEACHO B
pacnucanue MIKOJIbI JJII KaKa0ro pedeHka B Bo3pacte oT 5 10 16 ner. U otmeuaerc,
4yTO 3TO JenaeT BenrkoOputanuio nepBoit kpymHoil s3xkoHOMuKOU G20 B Mupe 11s ee
peanu3aliii Ha HAIMOHAJbHOM YPOBHE, 3TO 3HaME3HaMEHATEIIbHOE W3MEHEHUE
MOJINTUKH, KOTOPOE BBIBEAET IMOKOJEHHE BBITYCKHUKOB IIKOJ C HaBblkamMu B XXI
Beke [8,9].
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Cuneanyp.

B cymiecTByromieil HalMoHaIbHOM 00pa3oBaTEIbHOM CHUCTEME CHHTramypa
oco00e BHHMMaHHE YyAenseTcss He HHPpacTpykType (XoTs 00 53TOM TOXKE He
3a0bIBAIOT), a y4WTeIsIM M ydamumcsa. B oOpa3oBarenbHON cHCTEME CHHramypa
NehcTByeT Mepurokparus. B (okyce ee BHUMaHHs - MOUCK M Pa3BUTHE TAJAHTOB.
[lpaBurenscTBO (prHaHCHUpYeT OOyYEeHHE TAJAHTIMBOM MOJOJEKU B JIyUIIMX
VHUBEPCUTETaX CTPaHbl W  MOOWIPSIET HMX  CTAHOBUTHCA  YUUTEISIMH U
rOCY/IapCTBEHHBIMU CIYXAIIUMU, CTUMYJIUPYsI 00Jiee BHICOKUMH, YEM B CPEIHEM IIO
CTpaHe, 3apmyataMu. B TO ke Bpems, TOCyAapCTBEHHbIE CTUIEHAMATHI IO
3aBepIlIeHUH y4ueObl 00s3aHbl OTPabOTAaTh B TOCYJApCTBEHHOM CEKTOpE B TEUCHUE,
KaK MUHUMYM, JABYX JIET 3a KaX/bli roJ 00y4eHUs.

[lpuHIUTIBI  MEPUTOKPATUU HCIOJB3YIOTCS TaKkKe W TMPU Pa3BUTUH U
noompennn yuutenedd. HanbGonee >¢h(EKTUBHBIM YyUUTENsIM JalOT BO3MOXKHOCTH
MposIBUTH ce0s, obecrneunBas WX POTALMIO B MHUHUCTEPCTBE 0Opa3oBaHUs, B
IIKOJIBHBIX KJaccax YW B aJIMUHHUCTPAIIMU IIKOJBL. JTO, C OJHOW CTOPOHBI, TO3BOJISIET
n30exaTh MOSIBJICHUS OIOPOKpPAaTUM B MHHHUCTEPCTBAX M aIMHHUCTPALUAX, C APYrou
CTOPOHBI, MO3BOJISIET TATAHTINBBIM YUUTEISIM PEaTU30BaTh CBOU UHUITUATHUBHIL

CunHramyp  cOpaBelJIMBO  TOPAUTCS  CBOMMH  DJIMTHBIMH  y4€OHBIMU
3aBefeHUsIMU. OJTHAKO, HapaBHE C AJIUTAPHBIM 00pa3oBaHUEM JIA JIy4IIUX, B CTPaHE
CYIIECTBYIOT COTHHU IIKOJI, TEXHUYECKUX U TOJUTEXHUYECKUX HHCTUTYTOB, KOTOPbHIE
MIPEIOCTABISIIOT KAaYeCTBEHHOE O0O0pa3oBaHUE [JIs1 JIIOJEH C Ppa3UYHbIM YpPOBHEM
CHOCOOHOCTEH.

[Ipu 3TOM cuHramypckass cucteMa 0Opa3oBaHHUsl HEYKIOHHO HPOTPECCHPYET,
pa3BUBasCh B HOTY CO BPEMEHEM M C YUYE€TOM TMOCJICIHUX HAYYHBIX J[OCTHKCHHIA.
Cunramypckasi cuctemMa oOpa3oBaHUSI HEU3MEHHO TMEPCIEKTUBHA, NPHUHITHEM
IBYSI3bIYUS C QHTJIMMCKUM SI3BIKOM (B IOTMOJHEHHE K POJHOMY SI3BIKY: MaHAApHUHY —
CEBEPHOKUTANUCKOMY, MAalaliCKOMYy WM TaMHUJIbCKOMY), COCPEIOTOYEHHOCTHIO Ha
HayKe, TEXHOJIOTHH, WHKEHEPUU U MaTeMaTHuke (stem).

CeromHd cuHramyp TMNPEIBOCXUTHII MHOTHE U3 KIIOUEBBIX CTpaTeruii B
o0JsiacTu 00pa3oBaHUs, IPUHUMAEMBIX COBPEMEHHBIMU TOJUTHKAMH.

Kak ObpUIM JOCTUTHYTHI TakuWE€ CTOJIb BBICOKHE PE3YJbTaThl CUCTEMOM
oOpazoBaHus cuHramypa?

Bo-nepBbIX, 711 OCYIIECTBIEHHS CTPATETMUECKUX IUIAHOB NPABHUTEILCTBA MPU
OTCYTCTBUHU TPUPOIHBIX PECYpPCOB HYXKHO OBLIO pa3BUBATh YEIOBEUECKUI KamUTall.
Ilepen oOpa3zoBaTeNbHOM CHUCTEMOM CTOsJIa 3ajada JlaTh CTPAHE TEXHUYECKU
00pa3oBaHHYI0 M TPAMOTHYIO pabouyro cuily. BakHO MOAYEpKHYTh, YTO €CIH BO
BpeMsi OpUTAHCKOTIO MpaBJCHUS B cHUCTeMe 00pa3oBaHMs Ha MEPBBIM IUIAH BBIXOIWIN
LENN JIOKAIBHOTO U ATHUYECKOTO XapakTepa, BOIPOCHI BOCIPOU3BOACTBA KYJIBbTYPHI,
TO Temepb MNPABUTEILCTBO CHUHTAllypa BO TIJaBy Yyrja CTaBWIO HKOHOMUYECKUE
uHTEpecbl W 3(P(EKTUBHOCTb. B  yCIOBUSX COCYHIECTBOBAHUS  HECKOJBKHX
HAIMOHAJILHBIX 00pa3oBaTeNbHBIX CTPYKTYp ObUla HEOOXOoaMMa HMX ONTUMU3AIMS U
MPUBEJEHUE K €AUHOMY CTaHaapTy. l[IpaBuUTenbCTBO OTKa3anoch OT pa3padOTKU
CIIOKHOM TMOJUTHUKMA KOHBEPI€HUMH W HE MPEANPUHUMANIO MOMBITOK O0bEAUHEHUS
IIKOJIBHBIX CHUCTEM PAa3HbIX ATHUYECKUX TPYMI, B MEPBYIO OuYepeib, aHTJIUNCKOU U
KuTaiickoi. Bbln1 cmenan BpIOOpP B MOJIB3Y €IWHOTO s3bIKa MPENOJaBaHUs BCEX
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MPEAMETOB, UM CTaJl aHITIMHUCKUHN S3bIK, C OCOOBIM aKIIEHTOM Ha M3Y4YE€HUH POJHOTO
a3blka. B mepBoe BpeMs 3TO pelIeHUE BbI3BIBAIO MPOTECTHI CO CTOPOHBI KUTANCKOTO
OOJNBIIMHCTBA, TIOCKOJBKY aHIJIMACKUN S3BIK  YCTOMYMBO  aCCOIMUPOBAJICA C
KOJIOHHAJIbHBIM MpOUUIbIM. [lo3TOMYy rocynapcTBO COBMEIIANO KECTKYHO MOJIUTUKY
npuBeJeHUs] 00pa30oBaHUs K €IMHOMY CTaHJIApPTy C YOeXJIEHHUEM pa3IMYHbIX
ATHUYECKUX TPYII B TOM, YTO HX POJHOW SI3bIK TakKe Oyner m3ydarbcs, U OyAyT
MPEANIPUHATHI MEPBI JJIsI COXPAHEHUS WX KYJIbTYpHOTO cBoeoOpasus [11].

Bo-BTOpHIX, YCIENIHOMY  DPa3BUTUIO  CHUHTAIyPCKOTO  €CTECTBEHHO-
TEXHUYECKOTO 0O0pa3oBaHus B OOJIbIIEH CTENEHH TMOBIUSIIO MNPOQPECCHOHATBHOE
oOpazoBaHue (B Ka3axCTaHe — TEXHUUYECKOE U MpodeccuoHanbHOe 00pa3oBaHue).

Cepbe3Hble M3MEHEHHUS OBLUTM MpOoU3BeeHbl B cdepe MNpodecCHoHAIBHOIO
obpazoBanusi. TpaUIIMOHHO OHO B CHHTAIType MOJIy4ali0 HauMeHee oOecriedeHHbIe U
HaUMEHEee aKaJeMUYEeCKd CHOCOOHbIE TpPYIIbl HaceneHus. B obmiectBe ObITOBaO
CTEpEOTUITHOE TMPEACTAaBICHUE, UYTO MNpo(]eccHoHanbHOE O00pa3oBaHUE - 3TO YAl
HEYJTAYHUKOB, T€X, KTO HE ObUI ycremieH B MikoJjie. DOpMUPOBaHUIO CTEpEOTHUIIA
crocoOCTBOBala M KOHQYIMAHCKas KyJbTypa, KOTOpas BekamMu (QopmupoBaia
UMUK  OOpa30BaHHOTO YEJOBEKAa KaK TOCYJapCTBEHHOTO YWHOBHUKA WU
aIMHUHHUCTPATUBHOTO (0ducHOTO) cimyxkaiiero. Hu onuH poauTenb HE Kellal CBOEMY
pebenky  Oyaymiero mpoctoro  paboTHuka. Takas  cucremMa  IIEHHOCTEH,
pacmpocTpaHeHHass B OOIIECTBE, OTPaHMYMBAIA BO3MOXHOCTH 3KOHOMHUYECKOTO
pa3BUTHs cUHramypa. MUHUCTEpPCTBO 00pa30BaHUSA pPEAIM30BAIO PAd Mep IO
MOBBIIICHUIO  TPECcTWXa MNpodecCuoHANBHOTO  00pa3oBaHusa. Bo-mepBbix, U3
Pa3pO3HEHHBIX YyupexaeHuil npododpazoBanuss B 1992 1. beul co3maH HMHCTUTYT
TEXHUYECKOr0 00pa3oBaHusl, MOCTPOEHHBIM MO KaMmiycHou cucreme. [lo Bcemy
OCTpOBY OBUIO BO3BEIEHO HECKOJBKO KOPIYCOB HMHCTUTYTa, OCHAIIEHHBIX
oOpa3zoBaTelbHOM M CIOPTUBHOM HMHPpaAcTpykTypoidl. B ocHaieHun y4deOHbIX
naboparopuil MNPUMEHSUIUCh CaMble TEPEOBbIE TEXHOJOTUYECKUE Pa3padOTKH.
Yuutbcst B UMHCTUTYTE CTajlo KOM(OPTHO U MNpUATHO. Bo-BTOpbhIX, ObulM
CYIIECTBEHHO TOBBIIIECHBI aKaJIeMUYECKUE TPEOOBAHUS K MOCTYMAIOIINM B WHCTUTYT
TEXHUYECKOTo oOpaszoBanus. Hauwmnas ¢ 1992 r. B cpenHux mikosax ObUI BBENICH
CIICHUAJIGHBIA ~ TEXHUYECKHM TMOTOK, Ha KOTOPBIM TNEPEBOAWIM IIKOJIBHUKOB,
HEJIOCTAaTOYHO XOPOIIO CHABIIMX BBIMTYCKHOW DK3aMEH B HAa4YaJbHOW IIKOJIE. B 3TOM
MOTOKE OOJIbIIE BPEMEHU YIAENAJIOCh OOYYEHHIO aHITIMICKOMY  SI3BIKY U
COBEPIICHCTBOBAHUIO TEXHUYECKUX HABBIKOB IIKOJHHUKOB, a BBIMTYCKHUKH HMEIU
MpaBoO MOCTYyNaTh B HMHCTUTYT TeXHHUYECKOro oOpaszoBanus. C 1994 r. B unctutyte
ObUIa BBeJEHA MporpamMMma NpoQOpHUEHTALMU: MIKOJbHUKOB 3HAKOMUIU C KaMITyCOM,
c mporeccoM oOydeHus, ¢ ux Oynmymied mpodeccueir. M3-3a nedummra Ha pHIHKE
Tpylda KBaJU(PUIMPOBAHHBIX TEXHUYECKUX KaJpOB CYIIECTBEHHO BO3pOcCia HX
cpenuss 3apmiata: ¢ 700 sgd B mecsam B 1994 r. Jlo 1200 sgd B 2005 r. s
MOMYJSIPU3allMd  TEXHUYECKHUX  CIEUUATbHOCTEH MNPUMEHSUIUCh MapKETUHIOBBIE
TEXHOJIOTUM, B CPEACTBAX MAaccOBOM HH(OpMAIMK aKTHUBHO PAaCIpOCTPaHSIINCh
«ACTOPUM  YyCII€Xa»  BBIIYCKHMKOB  HMHCTUTYTa TEXHMYECKOTO0  0Opa3oBaHUS.
Pe3ynbraToM cTan 3HAYUTENBHBIA MPUTOK YHAI[AXCH.

s mocTpoeHUS BBICOKOTEXHOJIOTHYHOM SKOHOMHUKH TpeOOBajoCh OOJIBIIOE
YUCJIO YYEHBIX W MHXKEHEPOB C BBICHIUM oOOpazoBanueM. OpHako B Hadase 1980-x
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rOJIOB TOJBKO 9% BBIMYCKHUKOB IIKOJ CTpaHbl MOCTYHAJd B BBICHIME Y4eOHBIC
3aBefieHHs. PacimimpeHuto AocTyna rpaxaaH K YHUBEPCUTETCKOMY OOpa30BaHUIO
MPENSTCTBOBAIN JKECTKUE KPUTEpHUH O0TOOpa aOUTYpHEHTOB B BY3bl. BbUT mpeanpuHsT
pAn IIaroB, B TOM YHUCIE CBSI3aHHBIX C TOBBIIIEHHUEM YPOBHS IE€PBOHAYAIBHBIX
3apIuiaT, MO MPHUBJICYECHUIO MOJOJBIX CHHTAMypLEB K HAYYHO-UCCIECIOBATEIbCKUM H
MH)XEHEepHbIM TpodeccussM. UTorom crano yABOEHHE 4YKClia MHKEHEPOB C BBICIINM
oopazoBanueM k 1989 r. Ilo cpaBHeHuiro ¢ HavamoM jecatwieTus. Jpyrum
HaANPaBJICHUEM TOJIMTUKU CTajJ0 aKTHUBHOE MPUBJICYECHUE NIEBYIIEK K MOCTYIUICHUIO
Ha TEXHUYECKHE CHELHMaIbHOCTU B BY3bl: MHOTHE M3 HUX MOKa3bIBAJIM ropasno Oosee
BBICOKHE pe3yJbTaThl Ha BBITYCKHBIX S5K3aMEHaX, 4Ye€M MaJIbYUKHU, HO CUYUTAIU
TEXHUYECKHE CIEUUAIBHOCTH «HEKEHCKUM JEIOM).

Bxitouenue cunramypa B ri100aibHYI0 3KOHOMHUKY, OCHOBAaHHYIO Ha 3HAHMSX,
noTpeOOBaJI0  CO3JaHUSl  HAIIMOHAJTBHOW WHHOBAIMOHHOW HMHPpacTpykTypel. B
oOpa3zoBaHuu OBUIO HEOOXOJMMO CMECTUTh aKIEHT C TPOU3BOJACTBEHHOU W
MpOIeCCYaATbHOM JIOTUKH 3(P(HEKTUBHOCTH HA TO, YTO OYEHb CJIIOXKHO OBLIO U3MEPUTH,
- HA MEXaHU3MBbI 3apoxkaeHus u pa3putus uaei. K 1995 r. OGpazoBarensHas cuctema
CUHTallypa BblAaBajla NPOAYKT JACHCTBUTEILHO BBICOKOTO KauecTBa. MoJojble
CHUHramypubl TOKa3bIBAIM OTJIUYHBIE PE3YJIbTaThl B MEXIYHApOJHBIX TECTax IO
MaTeMaTuKe U ecTecTBEHHbIM Haykam. B 1995 u 1999 r. OHu cramm aydmumu 1o
uToraM TecToB timss. B To ke Bpemsi, 0co3HaBas BBI3OBbI COBPEMEHHOCTH,
MHHUCTEPCTBO O0OO0pa3oBaHMs CTal0 MPU3bIBATH K [MEPEXOoqy OT MapagurMbl
3 PEeKTUBHOCTH K MapajurMe peaau3aliy CYyIIeCTBYIOIIUX BO3MOXKHOCTeH. B uione
1997 r. Drta unes Obula TpeACTaBlieHA B paMKax IPOTPAMMBI «yMHBIE IIKOJIBI,
oOpazoBaHHas Hauus»: B Hed Oyayliee TIopojaa-rocyapcTBa HENOCPEICTBEHHO
CBSI3BIBAJIOCH CO CIHOCOOHOCTBIO €ro rpaxkJaH oOy4yaTbCcs, M JenaTh 3TO Ha
MPOTSKEHUM Bced cBoe »ku3Hu. B xxi1 B. KawecTtBo o0O0Opa3oBaHus sBisIETCS
KPUTUYECKUM (PAKTOPOM JJIsi BBDKMBAHMSI U MPOLBETAHUS HAIMKM, OHO OMpeessier
YPOBEHb HAIIMOHAJILHOTO OOTraTCTBA.

Ha coBpeMeHHOM »3Tane B CHHramype HOPHUHATO JAECSATUIIETHEE IIKOJIBHOE
oOydyeHue, BKIIIOYAs HIECTHIIETHEE HAYallbHOE, B TEUYEHHE KOTOPOTrO JETU MOTYT
MPUHUAMATh Y4acTHhe B OOJBIIOM KOJMYECTBE PA3HOOOPA3HBIX yUYEOHBIX MPOTPAMM.
Ha »sTo#i cramuu MIKOTBHMKAM MPENOCTaBIIEH IIMPOKHUI BBIOOp 00pa3oBaTENbHBIX
BO3MOHOCTEH, TEM CaMbIM CHCTEMa aJanTHUPYETCs MOJA HYKIbl KaKa0ro pedbeHka. B
2004-2008 rr. [Ipousonuia nocreneHHass OTMEHA MOTOKOBOTO OOy4eHHsI B HAYaJIbHOM
HIKOJie, Tenepb WHIWBHIyaJIbHbIE MPOTPaMMbl OOYYEHHUS CKJIQIbIBAIOTCS U3
KOMOMHAIIUNA Te€X MPEIMETOB, KOTOPHIC U3YUAIOT YUYEHUKU MO COOCTBEHHOMY BHIOOPY
U 10 PEKOMEHJalMU IIKOJbl. MUHUCTEpCTBO OOpa3oBaHUs MPUIILIO K BBIBOIY, UTO
IpyNIUpPOBaHKUE JI€TE B paHHEM BO3pAacTe MO YPOBHIO CIIOCOOHOCTEW HE MOBBIIIAET
yCIIEBAEMOCTh, @ CKOPEE CHMKAeT MOTHBAIMIO K OOYyYEHHUIO M BeneT K 3acroro. Ha
JTane cpeaHero oOpa3oBaHus Tpu  (HOpMAIBLHOM COXPAaHEHHH TOTOKOB Oblia
yBeIMYEHA TUOKOCTb CHUCTEMBI: IIKOJBHUKAM MPEAOCTABMWIA BO3MOXKHOCTh MU3MEHSTh
HanpaBjieHHe OOy4eHHs B Cllydyae U3MEHEHHUs MX aKaJIeMHUYECKON yCreBaeMOCTH.

Oco0oe BHUMaHuE B 00pa30BaTEIbHOM IMpOliecce YAEIsIeTca MpeaMeTaM stem
U SI3BIKOBOU MOJAroToBKe. OJIHAKO IIKOJHLHUKU BOBJICYEHBI B 00yU€HHE HE TOJBKO Ha
ypokax. bombllioe KoJM4ecTBO BPEMEHM B IIKOJE OTBOAMUTCS Ha AOTOJHUTENbHBIC
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BUJIbI JIESITEIILHOCTH, CBSI3aHHBIE C pealu3aliel KaKux-JIMO0O MPOEKTOB, 3aHATHSIMU
CIOPTOM, TBOpPYECTBOM M T.A. Becb oOpa3zoBarenbHbId NpOLIECC HANpaBieH Ha
BOCIIUTAHUE OTKPBITHIX MHUPY JHUAEPOB, CIOCOOHBIX paboTaTh B KOMaHJE.
DopManbHO CpPEIHSS HAMOJIHAEMOCTh KJacca B CHHramypckol mkoJie - 40 yemoBek.
OnHako, MPUCMOTPEBIIUCH K XOJy pPEAIbHOTO YPOKa, MOXHO 3aMETUTh, YTO B
Ipoliecce MpenoaaBaHusl yUYUTEIb B3aUMOJIEHCTBYET CKOPEE C BOCEMBIO TPYMIIAMHU 1O
mATh 4yesnoBek [12]. B kaxmoit rpynne uaer npoiecc oOieHus, 00ydeHus, paboThl U
dbopmupoBaHus JUYHOCTH peOeHka. OCHOBHOM IIENBIO COBPEMEHHOTO dTara
pa3BuTHsI  O0Opa30BaTENbHOM  CHCTEMbl B  CHHramype sBJSIETCS  CO3/IaHHe
CTUMYJUPYIOIIEH Cpelbl, KOTOpasi MOTUBHUpOBaa Obl KaXJ0TO YEIOBEKa YYUTHCS Ha
NPOTSIKEHUM BCEM JKMU3HM, I[OJy4aThb HOBBIE 3HAHUS W HAaBBIKM, OCBaMBaTh
TEXHOJIOTUH, Pa3BUBATh JIyX WHHOBAIMI M MpPEANPUHUMATEIHCTBA, YMETh PUCKOBATH
u OpaTh Ha ce0s OTBETCTBEHHOCTh W o00s3aTenbcTBa. CyTh 3Tama MOXHO KpPaTKo
O0XapakTepu30BaTh KaK CO3/JaHHE WHCTUTYLUUOHAJIBHBIX MEXAaHU3MOB BBISBICHUS U
pa3BUTHS CIIOCOOHOCTEM M TaJlaHTOB pe0eHKa Ha KaXJOM OJTale MIKOJHLHOTO
oOpa3zoBaHusl. Yto0bl CIoCOOCTBOBATh peanu3anuu pa3HOOOpa3HbIX
00pa3oBaTeNbHBIX BO3MOYHOCTEH, MPABUTEILCTBO pPa3pabOTalio CTUMYIHPYIOUIYIO
IPaHTOBYIO cxeMy edusave, KOTopas IMO3BOJISIET YYEHUKaM IOKpPBIBaTh 3aTpaThl,
CBA3aHHbIE C 0OYYEHHEM, B TOM YHCJE PACXOJbl HA JOMOJHUTEIBHOE 00pa30BaHuE U
MOE3/IKH 3a PYOeK.

Ha sToM 3Tame Takke cTajn peanu30BBIBaThCS IUIAH OOECTIEYEHUsS IIKOJ HKT-
obopynoBanueM. 2 miapa sgd ObTH 3aTpadeHbl Ha 3TH 1iemu ¢ 1997 o 2002 1., B X01¢€
OCYIIECTBJICHUS NEPBOTO IATUIETHET0 MacTep-IyiaHa. B pesynbraTe ¢ MOMOIIBIO
KOMITBIOTEpOB cerofHs mepenaercs 30% oOmero oobeMa ydeOHOTO IMiaHa. 3a HUM
MOCJIEJIOBATIM BTOPOM U TPETUN MIATUIETHUE MAacTep-IUTaHbl, KOTOPBIC MPEInoaraoT
JajbHeHIee pacrnpocTpaHeHrne MUPPOBBIX TEXHOJOTHM, HO MPHU ATOM HA MEPEIHUM
IUTaH BBIJIBUTAIOT HHTETPAIMIO B E€AUHYI0 CHCTEMY Y4eOHOro IUIaHa, MEXaHU3MOB
OLICHKM 3HAHWI, BOCHHUTAHHUSA, NPOPECCHOHATBHOTO OOY4YEHHs U MPEAOCTABIICHUE
KaXJIOMYy peOeHKY BO3MOXXHOCTH M3ydaTh KyJIbTypy cBoero Hapomaa [11].

B 2014 ronmy CcOTpyaHUKM HAIlMOHAJILHOW akaJeMuu OOpa3oBaHUS WM.
W.anTelHCapyHa  MOCETWIM  MEXKAYHAapOJHYIO  KOH(EpEHLHI0, MOCBAILIECHHYIO
HAyYHOMY OOpPa30BAaHUIO TOJ HAa3BAaHUEM «PACUIMPEHHE TPaHHIl - WHBECTUIUU B
Hame Oynymee» (isec 2014), opraHu3oBaHHOM MHMHHCTEPCTBOM OOpa3OBaHUs
CUHTamypa ¥ HallMOHaJbHBIM WHCTUTYTOM 00pa3oBaHus cuHramypa [13].

MexnyHnapoaHas  HaydyHo-oOpazoBarenbHas  kKoHgepenuus ISEC 2014
o0bEeMHACT  YUYEHBIX,  HCCIEAOBaTeNiel,  MpenojaBaTelied,  PYyKOBOJUTENEH
opraHu3alyu 00pa3oBaHMsl, TOJUTUKOB U OTPACIIEBBIX MAPTHEPOB CO BCETO MHUPA.

[enpto 3TOrO MepomnpusTHs ObUla MNPEAOCTaBUTh BCEM  YYaCTHHUKAM
KOH(EepeHIIuM  BO3MOXXHOCTb  OOMEHHBATHCA  MMOCJICIHUMHU  WHHOBAIMOHHBIMU
WCCJICIOBAaHUAMU, pa3padOTKaMu M TMpakTHKaMH B 00JIACTH HAy4YHOTO OOpa3oBaHUs
IITKOJIbHUKOB.

[lomnoe Ha3BaHWe KOH(MEpPEHIMM Ha aHrIMckoM s3bike: Pushing the
Boundaries — Investing in Our Future (ISEC 2014, 24-27 nos0ps 2014 r.).

B pabote xondepenuuu npuHsam ydgactue 6ojee 500 uenoBek u3 35-Tu cTpaH
mupa: CHIA, Kanane, BemukoOputanuu, I'epmanum, Yexuu, Manaiizumy,
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Cunranypa, Munun, Anonun, TaiiBans, Kuras, bpynes, Taunanna, @uidnmnuH 4 T.1.
Tema xkoHdpepennmu «Pacmupenue rtpanun - MHBecTuimm B Hame Oyayiiee»
OTpaXkaeT CTpeMJIEHUE HaydHOTO0 0Opa30BaHUs B YIYUIICHUU >KU3HU TPaKIaH.

Cotpyanukamu AxagemMun ObUTM TOCeIIeHbl ceMuHaphl «[IpobaemMbl HaydyHOTO
00pa3oBaHusl B TEXHOJIOTMYECKOW MOBBIIIEHHOUN cpene» U «ApryMEeHTallud B HayKe
MIpENoJaBaHus U OOyUCHUS».

Cemunap «IIpobmembr  HaydyHOro 00pa3oBaHMSI B  TEXHOJOTHYECKOMH
noBbIIIeHHON cpene» mnpodeccopa Cunp Kait By (TaiiBanbckuit HarnmoHanbHBIN
MEeIaroTHYeCKUid YHUBEPCHUTET) ObUT TIOCBSIIEH BOMPOCAM HAy4YHOTO O0Opa3oBaHUS B
IIKOJIe. YUYaCTHUKU CeMUHapa oOCYyAWIM BOIMPOCHI MPENOJaBaHUsl HAYYHBIX OCHOB B
IIKOJIE, pa3BUTHS Yy MJIQAIIMX [IKOJBHUKOB  HAay4HOTO  MHUPOBO33PEHUS,
dbopMHUpOBaHUS UCCIIEOBATENbCKMX HABBIKOB y ywamuxci u T.4. [lo MHeHHIo
TallBaHbCKOTO mMpodeccopa KaXKIblii ypOK B HAYaJIbHOM IIKOJIE JOJIKEH OBITh
HAayYyHbIM  OTKpbITHEM g  oOydarommuxcs. [lpucyTrcTByrommue  MOAENUINCH
JTOCTIKEHUAMU U TMpoOJjeMaMyd HaydHOro oOpa3oBaHUs CBOeH cTpaHbl. B cBoro
odepenp mpeacrtaBurend Kazaxcrana Takke pacckasblBaid O ¢Gopmax OpraHU3aIIH
HAyYHO-UCCIIEZIOBATENbCKON pPabOThl IIKOJBHUKOB W CTylneHTOB B Kazaxcrane, B
YaCTHOCTU O HAy4YHBIX MPOEKTAaX WIKOJIBHUKOB, NMPEAMETHBIX OJIMMIMNAAAX, KYPCOBBIX
Y JUIUVIOMHBIX paboTax B By3e U T.A. (pucyHok 1,2). Hampumep, mpucyTcTBYrOIINUX
MHTEPECOBAJI BOMPOC O BHIOOPE TEMATHUKU HAYYHOTO HCCIEIOBAHMS KA3aXCTAHCKOTO
YYEHHKA: YUYEHUK CaM OIpPENENIeT TEMY WIH YYUTENIb MOMOTaeT?

Pucynok 1 — Cemunap «IIpoGiembl HaydHOTO 00pa30BaHUS B TEXHOIOTUYECKOM
MOBBIIIEHHOW cpeiey»
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Pucynox 2 — Yuactauku cemunapa «IIpodmeMsl HaydHOTO 0Opa3oBaHUs
B TEXHOJIOTUYECKOM MOBBIIIEHHON Cpelie»

Ha cemunape «AprymeHTanud B HayKe TNpenojaBaHus U OOy4YeHUS»
npodeccopa Cubenss Epnypana (Yuusepcurer Jlumepuk, Upnannus) pedsr nuia o
MpeaoCcTaBlieHuu 000OCHOBAaHUS M TMPE3CHTAllMU C JloKa3aTenbcTBaMu (pucyHok 3). B
HACTOSIIIEE BpPEMs CYIIECTBYET 3HAYUTEIBHOE KOJMYECTBO HMCCIEIOBAHUM, KOTOpPBIE
coOOIIIal0T HaM O TOM, KaK MPOEKTUPOBATh YPOKHU MO OCHOBaM Hayku. OJIHaKo, MO
MHeHHI0 Tpodeccopa Cubenr Epaypan cymiecTByeT Takue NpOOIEMBI, Kak
pa3BUBaTh HAaBBIKK M YMEHHUS apTyMEHTUPOBATh, JIOKAa3blBaTh CBOU BBIBOJBI U
npemioxkeHuss 'y ydamuxcs. Ha stom cemmnape, npodeccop Cubens Epaypan
WCTIONb30BAJIa HEKOTOPBIE M3 PECypCcoB, KOTOpble Obutn pa3paboTaHbl IS
MOBBIIICHNUS KCIIOJB30BaHUSI apryMEHTaluu Ha ypokax Hayku. ['octu Kondepenuuu
Y4acTBOBAJIM B MEPOMNPUATHIX U CIEACTBEHHBIX CTpaTEruax s MOIIEPKKU
apryMeHTaIllH.

Pucynok 3 — Cemunap
«ApTryMEHTAaIlMM B HAayKe TPETOIaBaHusI U OOyICHHSI»
npodeccopa Cubens Epaypana (Yuausepcurer Jlumepuk, Upnanaus)
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Cubenv Epoypan B cBoem nokiane «From Lists in Pieces to Coherent Wholes:
Revisiting the Nature of Science in Science Education» (I3 mnepeuneii B
KOTE€pPEHTHBIC 1IeJIble: MPUPO/Ia HAYKH B HAYYHOM OOpa30BaHUM).

[lpupona  waykm  (NOS)  sBusercs  001acTbl0O  HUCCIENOBAaHUNA B
€CTECTBEHHOHAYYHOM OOpa30BaHUM, KOTOpas MOJIy4YWIa 3HAUYUTEIbHOE BHHMAHHE B
TEUCHUE HECKOJIBKUX IMOCIEAHUX MNECATHWICTHI. JTO MNPEAMET, KOTOPBIM NPOHUK B
MporpaMMHbIE JOKYMEHTHl 0Opa3oBaHusi, MPOJBUTACTCS B TMPENOJAaBaHUU U
oOyueHnn HaykaMm. Ucronp30BaHue BHU3YalbHBIX CPEACTB B TNPENOJABAHUM U
0o0y4yeHur o0ecreyuBaeT HOBOE HAMpPAaBJIEHUE HCCIIEIOBAHUM.

Hoxnan Cmusa Incon «Feelings for Science Education — close encounters of
the emotional kind» (UyBcTBa B cepe ecTecTBEHHOHAydHOTO 0Opa3zoBaHus: biam3kue
KOHTaKThl SMOIIMOHAIBHOTO BHJA) YYMT, YTO MBI HE BCerja JOJHKHBI JOBEPSTH
HamuM 9yBcTBaM. Kaxpiii peOeHOK pOXKIAETCs C KAaKMM-TO CEHCOPUYMOM, TakK Kak
X04YeT OBITh B OJM3KOM CEHCOPUYME CO BCEMH acleKTamu, HO JIOBOJILHO OBICTPO B
HavyaJgbHOM IIKOJE OH MOHUMAET, YTO HE JOJDKEH JOBEPATH YYBCTBAM, UTO YYBCTBA
oOmaHuuBBL. Yepe3 HMOUMU CTYAEHTHl NPHOOPETAIOT HABBIKM, 3HAHUS U
pacmopspKEHUsT MO  CaMOYIPABJICHUIO U TPUHUMAIOT OTBETCTBEHHBIC pPEIICHUS,
HEOOXOAMMBIE JUIsl JIMYHOTO M colMalibHOrO Osaromosyuusi. HccnemoBanue
MOKa3bIBAE€T CHUJIBHYIO CBSA3b MEXKIY SMOIMSIMU U YCIIEBAEMOCTH yUalllUuXcsl B 001acTu
TICUXUYECKOTO  OJIaromoJiydusi, pa3BUTHA T[EPCOHa)Xka, IIKOJBHOTO OOy4YeHus,
KapbepHOTO ycleXa M OTBETCTBEHHOTO
rpaxJaaHuHa.

OMOIMU SIBIISIFOTCST BaXKHOM 4YacCThIO
00y4yeHusi CTyAEHTOB, YTOOBI MOJATOTOBUTH
UX JXUTh U paboTaTh, Kak B3pocCIibie B 21-M
Beke roBopur mnpodeccop wu3z Kananbr
(pucyHok 4).
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Pucynox 4 - Jloxnmag Ha TeMy o Canada

«YyBcTBa B €CTECTBEHHO-HAYYHOM i
oOpazoBaHuu -  ONM3KHE€  KOHTAKTHI
SMOIMOHAILHOM HaTyph», mpodeccop CTus g eoni o
Dicon (Steve Alsop), Hopkckuit - =Pl

yHuBepcuter, Kanaga

Hoxmnan TalBaHbCKOTO npodeccopa Cunb-Kau By «Hay4uno-
UCCIIEJOBATEIbCKME TOAXOAbl B HCIOJIb30BAHUM HECKOJIBKMX IPE3€HTaluuil B
€CTeCTBEHHOHay4yHOM oOpa3zoBanun» (Research Approaches to Using Multiple
Representations in Science Education). Heckoyibko mnpe3eHTanuid OBLIM HIUPOKO
UCMOJb30BaHbl B MPENOJABAHWM HAYYHBIX JUCHMIUIMH M oO0ydyeHun. Hayunble
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Mearoru M UcCieqoBarean B 0o0JacTH oOpa3oBaHMs YK€ JAaBHO MPU3HAIA BAXKHYIO
poJdb TpE3eHTAalMid, W COOTBETCTBYIOIIHME HCCIEAOBAaHUI OBUIM NPOBEACHBI Ha
MPOTSIKEHUH JECATUICTUN.

[lpesentanuu B mnpenogaBanuud Hayku (poTorpaduu, nuarpaMMbl U MOJIEIH)
UTpalOT BaxHyl posib B o0yuenun Hayku. UccnemoBanus mokaszanu, 4YTO C
MOMOUIBI0 MPE3EHTAlMil MOKHO TIOMOYb CTYJEHTaM JOCTHYb BaXXHBIX LeEJel
00y4yeHus, BKJIIOYAs HABBIKM PEIICHHS MpoOJieM, KOHIENTyalbHOE€ IOHMMAaHUE U
KOTHUTHBHBIE CIIOCOOHOCTH.

Hoxnan Bucenme Tananxep «VByuenue paccyxaeHus cryaeHToB» (Exploring
Student Reasoning). MHOrMe CTyA€HTHl HUCHBITHIBAIOT TPYAHOCTH B MOHUMAHUU U
MIPUMEHEHUN OCHOBHBIX HAYYHBIX WJEH U CIOCOOOB OOBSCHEHMA M MPOTHO30B O
CBOMCTBax pa3iMuYHbIX CUCTeM. KOpOTKHME TOUHBIE PACCYKIECHUS HCIOIb3YIOTCS,
yTOOBI CHENATh CYXKJICHUS W PEUIeHUs, B JaJbHEUIIEM 3TO MOXET MOMOYb JIydllle
OOBSICHUTh TPYAHOCTH, C KOTOPHIMHM CTAJIKUBAIOTCSA CTYIAEHTHI MPHU U3yUYECHUU HAYKU.
OTOT  cnoco0  KOHIENTyalu3alldd  PacCyXJEHUS  UMEET  IMearOTUYECKUe
npeumyiiecTsa. Bo-mepBbIX, 3TO NOMOTaeT MOHATbH M BHECTU COTJIACOBAHHOCTH
Pa3UYHBIX 3apETUCTPUPOBAHHBIX ATBTEPHATUBHBIX KOHIEHIMA U OOIIMX OIIHUOOK
CTYJEHTa B Pa3jIM4YHbIX HAayyHbIX TeM. KpoMe Toro, 3To obOserdaer neiarb NPOTHO3bI
00 uaesx U TPYIHOCTIX ydalluxcs BO MHOTUX oOiactsx. Hakonern, oH oOecriedynBaer
OCHOBY Jisi OoJiee TOYHOM OIICHKM IMOHUMAaHUSI U Pa3BUTHS Y4YeOHOro TUIaHa,
KOTOPBINA MOAAEPKUBAET OCMBICICHHOE 00YyUYEHHE.

Hoxnan [wcacmuna Hunnona «CXOXECTH MEXIY HAYKOW U IKOJIOTHYECKUM
obpazoBanuem» (The convergence between science and environmental education)
KaTaJIM3uPYIOT  B3aMMOJICMCTBUE  MEXAY OKOJOTHYECKMM  O00pa3oBaHHEM U
€CTeCTBEHHOHAay4YHbIM 00pa3oBaHueM. COBMECTHBIC HCCIIEIOBAHUSA CPEIU YUYECHBIX,
[Ie1aroroB M OOUIECTBEHHOCTH MOTYT CBsi3aThb HayKy M oOuiectBo. Pe3ympraTom
TAKOTO CIUSHUSL SBISIOTCS A(PQPEKTUBHBIE MPOIECCHl OOIIECTBEHHOTO YYacTHsl U
00y4yeHusi, KOTOpbIE MOTYT MPUBECTH K 3HAYUMBIM COLMAILHO-3KOJIOTHYECKUM
MOCNENACTBUAM.. B TO XKe BpeMs Takue TPOEKThI MOTYT JaTh TpaxiaHam
BO3MOJKHOCTh y4acTBOBATh B JUCKYCCHSIX O JIOKAJILHOW U TNI0OaIbHOMIKOIOTHH. YUTO
emie Oojiee BaXXKHO, OHM MOTYT MOJJIEP’KaTh OOIIECTBEHHOCTh B MPUHATUU MEp I
pelIeHus] KII0UYEBBIX BOMPOCOB U MPOOJIEM, CTOSIIMX Nepe]l 00IIeCTBOM.

B pamkax xoHpepeHmu ObUTH MpencTaBieHsbl 270 memamuyeckux 00KIaA008 Ha
92-x cexyusax. CoTpyaHUKaMB AKaaeMHH Tak)Ke ObUIM MOCEIIeHbI MacTep-KJIacChl 110
MIPUMEHEHUI0 WHHOBAIIMOHHBIX TEXHOJOTM B Hay4HOM oOpa3oBanuu. Ilocerus
Macrtep-Kiacchl Ha TeMbl «/IHHOBallMM W HOBBIE TEXHOJOTUU B TPEMNOJIaBaHUU U
oOyuenum» (Mactep-kiacc); «l/HHOBallMOHHAs TEXHOJOTHS Ui JUCTUWUISAIUHY,
pazzienenus, A0OBMM M KOHIEHTPAIMU BOJbD» (Hay4dHass pa3pabdOTKa CTYIEHTOB);
«HccnenoBanne CTyIEHTOB CpEIHUX IIKOJA M KOJUIEIKEH B KOHIENTYaJbHOM
00BSICHEHMM TeIuioniepeaadmn» (TeXHOJOoTuss oO0ydeHus); «MyJbTHCEMHOTHYECKAs
ITPaMOTHOCTb: COIMAJIbHO-CEMUOTUY€CKHE aHaJIM3bI MYJITUMOJATbHBIX
KOMMYHUKAIIMM B  HAy4yHbIX ayauTtopusix [OHKOHra» (Hay4dHbBIM  JIOKJA,
NpPEICTABIIEHUE PE3yJbTATOB HAYYHOTO HMCCIEAOBAHUS), MBI C MHTEPECOM 3aMETHIIH,
YTO CHHTalypCKh€ WHHOBAIIMOHHBIE TEXHOJOTUM OOY4YEHHs OTJIMYAIOTCA OT
Ka3aXCTaHCKOTO M TI0 COJAepKaHuo M 1o peammzauuu. [lo cuHramypckomy,

181



WHHOBAI[MOHHBIE TEXHOJIOTMH O0YUYEHHUSI — 3TO MpUMEHEHHE NU(POBBIX TEXHOJOTUHN B
00y4YEeHUHU.

YyacTHUKH OCOOBIM HMHTEPECOM HAOMIOAATM  OMBIT BHEAPEHHUS HOBBIX
TEXHOJIOTUHA B TIPENOJaBaHMA M OOYYEHHM €CTECTBEHHOHAYYHBIM JTUCIMIUIMHAM B
IIKOJIe, B YAaCTHOCTH, XWUMHHU, OHUOJOTUHU, (DU3UKH, MPEJCTABICHHBIMU YUCHBIMU-
neaaroramu HamumoHanmbHOTO MHCTUTYTa 00pa3zoBanus CuHramypa (pUCyHOK 5 U 6).

e e
e
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Pucynok 5 — Macrtep-kiacc 1o MpUMEHEHUI0 HOBBIX TEXHOJOTHM B 00yueHUU
¢busuke B mkote (Cekusi «ITHHOBaIMU W HOBBIE TEXHOJIOTUHU B MIPENOJABAHUU U
00yuenumn», HanimonanbHelii UHCTUTYT 00pa3oBanus CuHramypa)

L=

Pucynok 6 — Mactep-kiacc Mo NpUMEHEHHI0 HOBBIX TEXHOJIOTHM B 00y4eHUU
o6uosoruu B mkoie (Cekuust «IHHOBaIMKU ¥ HOBBIE TEXHOJIOTUH B MPENOJaBaHUU U
o0yuenun», HantmonanbHbI MHCTUTYT 0Opa3oBaHus CuHramypa)
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Takum oOpazom, yTBEpKIEHUE O TOM, UTO «OCHOBA oOpa3zoBaHus 21-ro Beka —
ATO MHTErpauusi HAyKu U COBPEMEHHOW TEXHOJIOTUW» CTAJI0 HECIIOPUMBIM (PaKTOM U
BBIBOJIOM JJAaHHOTO HAyYHOTO Mepornpustus B CHHramype.

Poccus.

OO6nananue mnepeAoBbLIMU TEXHOJOTUSIMH SBJSIETCS BaKHEHIINMM (aKTOpOM
oOecrieuyeHus: HAUUMOHAIBLHOM  0O€30MacHOCTM M MPOUBETAHUS  HALMOHAIBHOMN
SKOHOMHUKH J1000M cTpanbl. [lpenmyiiecTBO CTpaHbl B TEXHOJIOTHYECKOW cdepe
obecrieurBaeT e MPUOPUTETHBIC MMO3UIIMKM HA MHUPOBBIX PBIHKAX M OJHOBPEMEHHO
YBEIMYMBAET €€ OOOpPOHHBIM NOTEHLHMad, MO3BOJSAS KOMIIEHCUPOBAaTh YPOBHEM U
KaueCTBOM BBICOKMX TEXHOJIOTHM JUKTyeMble SKOHOMHUYECKUMHU MOTPEOHOCTSIMU
HE0OXOJUMBbIE KOJIMYECTBEHHbIE COKpaimieHus. OTcTaTh B pa3BUTUU Oa30BBIX U
KPUTUYECKUX  TEXHOJOTUH,  MPEACTaBISAOMUX  (YHIAMEHTAIBHYIO  OCHOBY
TEXHOJIOTUYECKON 0a3bl U 00eCleYUBAIOIIUX WHHOBAIMOHHBIE MPOPBIBBI, 3HAYWT,
OE3HaJIe’)KHO OTCTAaTh B OOIIIEUEIOBEUECKOM MpOorpecce.

Poccuiickue aHamUTHUKK CIIPaBEIJIMBO OTMEYAIOT, YTO KIFOUYEBHIM BBI30BOM JIJIS
POCCHUICKOM CHUCTEMBI 00pa30BaHUs SIBISETCS CKOPOCTh MPOUCXOJSIIIUX U3MEHEHUH.
OTOT BBI30B OKa3bIBACT CYIIECTBEHHOE JaBJIEHUE HA IIKOJbHYIO CHUCTEMY MO CaMbIM
Pa3HbIM HAINpPaBIICHUSIM:

B IIKOJy HAUMHAIOT MPUXOJUTH JETH, KOTOpPbIe (DYHKIMOHAILHO TpaMOTHEE
cBOMX yuuTened (B MH(MOPMAIMOHHBIX TEXHOJIOTHUAX, CETEBOM B3aUMOJCHCTBUH,
MHOCTPAHHBIX SI3bIKaX U Jp.);

MOSIBIIIFOTCSL ~ HOBBIE  OHJIAWH-KYpPCHI,  MEHsIOIHNE  00pa3oBaTelIbHOE
MIPOCTPAHCTBO, «BBITECHSIS» YUUTEIS;

paszBuBaercs HepopMmaibHOe U HH(pOpManbHOEe (T.€. MpOHCXOoJdllee 3a
npeaeiaMyu CTaHAApPTHOW 00pa30BaTeIbHOU Cpejbl) 00pa30BaAHNUE;

B cHUCTeMy OOpa3oBaHMs «BXOJST» BHEIIHHE CTEHKXoiaepbl (Ou3Hec-
CTPYKTYpbl, HEKOMMEPUECKHE OpraHu3alliK, CETeBbIe COOOIIEeCTBa U T.II.).

[Ipy BceM MHOrooOpa3uM pPOAMUTEIBCKUX MOTPEOHOCTEM M HEOAHOPOIHOCTH
NO3UIMU  NPO(GECCHOHANBHOTO COOOLIECTBA IIKOJIBI JIOCTATOYHO OJHOPOJHBI C
MHCTUTYIUOHAIBHOM TOYKH 3peHHs. OOBEKTUBHOE NPOTHBOPEUME 3AKIIOYACTCA B
TOM, YTO, C OJHOW CTOPOHBI, OOIIECTBO, KaK MPaBWJIO, MO3UTUBHO BOCIPHUHUMAET
KOHCEpPBATUBHBIE TEHACHIIMU B pePOPMUPOBAHMU IIKOJ, a C Jpyron —
HE0OXOJUMOCTh HMHHOBALIMM MaJI0 y KOTO BBI3bIBAET COMHEHHUSI.

[losToMy, MO MHEHHIO aHAJIMTHUKOB, MPHUHIUIUAIBGHBIM SIBIISIETCS BOMIPOC O
BBIOOpE MOJIENIM CTPATErMYecKOro pas3BUTHs «wKoJb. [lpu cmumyrupyrowet
MOJIEJIN CHCTEMbI 00pa3oBaHMs JENIaeTCs CTaBKa HAa MHHOBAIMOHHOE 0Opa3oBaHUE,
pa3BHBarolee 00IeCTBO, CTpaHy, SJKOHOMUKY U T.JI. B Takom ciaydae ¢popmupoBanue
HOBOW WIKOJBHOW WHQPPACTPYKTYpbl MPOUCXOAUT Ha (OHE BO3pACTaHUSI PUCKOB
COIMAJIbHOM HAamNpsKEHHOCTH H3-3a «IIOKOBBIX» MeEp, POCTa 3aTpar, IMOBBIIICHHUS
CONPOTHUBIICHUI M3MEHEHHUSIM U POCTA HEONPEAECIEHHOCTH.

[Ipu BBIOOpE Oo2coHAOWel MOENN PA3BUTHS IIKOJLHOTO 00pa30BaHUs CTaBKa
JenaeTcss Ha MNpeoOpa3oBaHME CYIIECTBYIOLIEH IIKOJBHOM WHQPACTPYKTYPHI,
nojpaszyMmeBaroliee oOIlIMe pelmeHus s BceX IIKoJa cTpaHbl. [lpu 3ToM pucku
WHEPIIMOHHBIX ~ MpeoOpa3oBaHWN  IIKOJBI  CBSI3aHBI,  NPEXJIe  BCEro, ¢
«WIMPOKOMACIITAOHBIMI» MPEOOpPa30BaHUSMU C HWMUTAMOHHBIMU HW3MEHEHUSIMU,
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WHTYUTUBHBIM BBIOOPDOM MHCTPYMEHTOB pealiu3aiud U HU3KOA(PPEeKTUBHBIMU
pemienusiMu. U moka mikoJsibHasi cucteMa oOpas3oBanus B Poccun HaxoauTcst ckopee B
paMKax JOTOHSIOIIEeH Moaenu pa3Butus [14].

M3yyass mpakTuky peopMHUpOBaHHUS CHUCTEMbl OO0pa30BaHUs pa3HbIX CTPaH,
POCCUICKME AHAIWTHUKU TaK)K€ MPHUIIIM K BBIBOAY: «CTPATErHsl pa3BUTHUS IIKOJbI -
(OKyC Ha HCCIEeIOBATENbCKYIO JI€ITEIbHOCTh IIKOJIBHUKOB.

BmecTte ¢ TeM, OHM NOAYEPKUBAIOT, UYTO TIOHITHE «UCCIEIOBATEIBCKOMN
neaTenbHOCT» - «Research activities» OTiIM4YaeTcss OT TOTO, KaK OHO TPAKTYeTCs B
poccuiickoit oOpazoBarenbHOM cucteme. Ilon «ucciemoBaTenbCKol AEsSTETLHOCTHION
B POCCHICKOM (M B Ka3axCTaHCKOW) MpaKTUKE MOHUMAETCS MPOLECC MCCIEIOBAHUS:
1Iard, KOTOpble HAJ0 MPEANPHUHATH AJI MPOBEIECHUS UCCIEOBaHMs, (PUKCALUU €ro
pPEe3yNbTaTOB U CIEAYIONIMX W3 HEr0 BBIBOJIOB, BKIIIOUAs METOJUKY MOOYXKICHUS Y
JeTell MHTepeca K IMO3HaHWI0. 3apyOexkHasi MpakTUKa TPaKTyeT «research activities»
KaK oBjajgeHue AUQ(depeHIUpOBaHHBIMH HAayYHBIMU 3HAHHUSMU (3HAHHE pPa3IMYHBIX
HAYYHBIX JUCHUIUIMH U TPHUPOJBLI) U 3HAHUAMHU O Hayke Kak (opme udenoBedecKou
nesitenbHOcTU. [lepBoe BKIIOUaeT B ceOsi MOHUMaHUE (yHIaMEHTAJbHBIX HAYYHBIX
KOHIIETIIUN u Teopuid. Bropoe Biimouaer B ce0sd MOHUMAaHHE TOTO, KaK Y4YEHBIC
MOJIy4aroT J10KAa3aTeNbCTBA U HUCIOJIB3YIOT JaHHBIE.

JInst u3MepeHusT U CpaBHEHMS HCCIENOBATEIbCKON AKTUBHOCTH M YPOBHS
chOpMUPOBAHHOCTHU HCCIIEI0BATENBCKUX KOMITIETEHIIUI HCIIOJIBb3YIOTCS
MEXIyHApOJHbBIE HCCIeqoBaTenbCckue cucteMbl Takue, kak PISA, TIMSS, ROSE.
Pe3ynbTaThl MEXIyHApOAHBIX MCCICAOBAHUI MOKAa3aJld, YTO YPOBEHb pPa3BUTHUSA
WCCIIEIOBATEIBCKON JICSTEIBPHOCTH Y IIKOJBHUKOB psifa cTpaH Asuu (Cunramyp,
Kuraii, Anonus, Pecnybmuka Kopesi) cuinbHO omepexxaeT NaHHBIA IOKa3aTelb B
crpaHax EBpomnsbl

Ceronusa B Poccun mnepcriekTUBHBIMU —(opmaTaMyu OOY4YEHHUS] CTaHOBSTCA
STEM-nienTpsl  wiu  00pa3oBaTelbHbIE MPOrPAMMBI,  KOTOPBIE  HCIOJIB3YIOT
texHosioruto STEM. Poccuiickue STEM-1ieHTpsl paboTaroT TMpU  MOIJIEPIKKE
Benymux IT kommanuii Ha 6a3e BY30B, TEXHOMAPKOB U IPYTUX 0Opa30BaTEIbHBIX
yupexaeHuil. B HUX pebATa mOJydyarOT HOBBIE 3HAHUS U YMEHHUS, BOBJIEKAIOTCS
B IIPOBEJICHNUE UCCIIEJOBAHUM, YTO IO3BOJIIET MM OBJAJETh Ha MPAKTUKE HaBbIKAMU
Hay4yHOU pabOThI, KOTOPHIE MPUTOASTCS TPH JalibHEHIIeM 00y4eHUH B By3ax.

[lepBbie poccuiickue STEM-ueHTpbl — YacTh MEXIYHApPOJHOTO IMPOEKTA,
MHUIMUpOoBaHHOTO Kopropanued Intel. Ilens mporpamMmbl — MOBBICUTH MHTEpPEC K
M3YYEHHIO TOYHBIX, HWH)XEHEPHBIX M €CTECTBEHHBIX HAayK CpeAu UIKOJbHHUKOB,
MPEIOCTaBUB  CTApUICKIIACCHUKAM  HOBBIE  BO3MOXHOCTH Ui Pa3BUTHUA
HCCIIEJIOBATEIbCKOTO TOTEHIMada Ha 0a3e HayyHbIX JabopaTropuil Mpu BemyIINX
By3ax. TakoW MNOAXOJ TO3BOJSIET YKPENUTh B3aUMOJEHCTBUE CPEAHEHW W BBICHIEH
IIKOJIbI, OTKpbIBAs IIKOJbHHUKAM JOCTYNl K YHUKaJIbHOMY JIaDOpPaTOPHOMY
000pY/IOBAaHUI0O U B3aUMOJEHUCTBUIO C TpodecCHuoHaNbHBIMU Yy4YeHbIMU. STEM-
LEHTPl — 3TO OJWH W3 HWCTOYHHUKOB MOJATOTOBKM KaJApOB I HAay4dHO-
HCCIIeI0OBATEIBCKONM pabOTHI.

B mepuox ¢ 2012 mo 2014 roasl MPOEKT 3aKIOYAICA B OPTaHU3ALMU H
MOJJICPKKE BBIMOJHEHUS MPOEKTHBIX HAy4YHBIX paboT ydammmucs crapmux (8-10)
KJIaCCOB ~ opraHu3anuii  oOmero oOpa3oBaHUs MOJ PYKOBOJCTBOM  HAy4YHBIX
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pykoBoauTened (MOJOIBIX YUY€HBIX 10 35 J5eT) B NPOEKTHBIX JIabopaTopHsIX
yupexaeHuii Pocchiickol akaeMHM HAayK W BY30B. BBINOIHSEMBbIE MIKOJbHUKAMH
paboThl JOJDKHBI OBUTM COJIEpXKATh HAYYHYIO HOBHU3HY WM H300pETaTENbCKYIO
KOMIIOHEHTY, a HE HOCUTh HCKIIFOUUTEIBHO pedepaTUBHBIN WM 0030PHBIN XapakTep.

B 2012 romy xopnopamus Intel, ¢onn Intel Foundation coBmectHO ¢
MunuctepctBoM oOpaszoBanus Hwxkeropoackoit ob6mactu B smne ['BOY  JII1IO
«Hmxeroponckuit HaydHo-uHbopmanmonusii 1entp», ['BOY JJOB «IloBomxckuii
HEHTP a’POKOCMHUYECKOTO 00pa30BaHUs» 3allyCTUIM MPOEKT IO CO3JaHUI0 CHCTEMBbI
STEM-uentpoB (Science, Technology, Engineering, Mathematics) — IIKOJbHBIX
MIPOEKTHBIX J1a00paTOpHil, NMPU3BAHHBIX MPUBJIEYHh CTAPIICKIACCHUKOB B HAyKy B
[IpuBomKcKkoM (penepasbHOM OKpYyTe.

B mnpoekTe NpuHSAIM ydyacTHE HE TOJbKO BEAYIIME OPTaHU3ALMHU BBICILIETO
obpazoBanusi r. Hwknauit HoBroponm u yupexnaenus PAH, HO u kpymnHeliue
OpraHu3allid  BbICIIEr0  npodeccuoHanbHOro  oOpa3zoBanus  [IpuBoIKCKOTO
dbenepaabHOTO OKpyTa.

KomuectBo «STEM-nentpoB» B IIDO ¢ kaxapM rogom pocio: Tak, B 2012
roAy /10 KOHIa MpoekTa aouuio 12 ucciemoBarenbckux komania, B 2013 rony — 41
uccienoBareiabckas komanaa, a B 2014 roay s paboThl B poekTe chopMUpPOBaHO
56 KOmaH[I.

VYcenex nmunoTHOTo mpoekTa B IIpuBoinkckoMm denepaabHOM OKpyre, MHTEpec,
MIPOSIBJICHHBIA CO CTOPOHBI YUEOHBIX 3aBEJCHUN K peaym3aiuu rnporpammbl STEM —
LEHTPBI, CIIOCOOCTBOBAIM PACIIMPEHUIO CETH HAYYHBIX IIKOJIbHBIX JIa0opaTopuil Ha
0aze Benymux Jjadoparopuii By3oB. Tak, B ampene 2013 roma xopmoparusi Intel,
ADOK «Cucremany m MI'Y wumenn M.B.JloMoHOCOBa OOBENMHWIN YCHIHMS TIO
co3nanuto cetu STEM-nientpoB B 1. MockBe u MockoBckoit o6mactu. IIpoext
OCyIIeCTBIIsICS B paMmkax Bcepoccuiickoro dectuBaiisi Hayku U mporpamMMmbl «JIudt
B Oynyiiee» mpu mojjaepxke [lemaprameHTa HayKd, TPOMBIIIJICHHONW TMOJUTUKA U
peANpUHUMATENBCTBA Topoia MOCKBBI.

STEM-uentpsl B MockBe © MOCKOBCKO# 00JaCTH BBI3BAIM OOJIBIION MHTEPEC
CO CTOPOHBI MOJIOJIBIX YYEHBIX U IIKOJHLHUKOB: ObUIO TogaHo Oosiee 250 3asBOK Ha
ydacTHe€ OT Hay4yHbIX pykoBojautened u Oosee 400 3asgBOK OT MIKOJIBHUKOB. Ilo
uToram oTbopa ObuT0 OTKpHITO 50 MabopaTopuii, KOTOphle ceiiuac BeayT O6osee 100
HAy4YHbIX MPOEKTOB. JlJI1 IIKOJIBHUKOB, NMPUHUMAIOIIUX Y4YacTHE€ B MPOEKTe, Obuia
nmpoBeneHa  BeceHHss — HaydHO-oOpaszoBaTedbHas Imkoga B MIY  uMeHH
M.B.JIomonocoBa. YueOHasi mporpamMma MIKOJbl Oblla COCTaBJIEHA U3 MPAKTUKYMOB U
MacTep-KJIacCoB IO €CTECTBEHHOHAYYHBIM JUCIHUIUIMHAM U HH()OPMAIMOHHBIM
TeXHOJOTUsIM. OCOOEHHOCTBIO WIKOJBI SIBJSIETCS Pa3BUTHE HABBIKOB TBOPUYECKOTO
MCCIIEIOBAHUS TI0JI PYKOBOJICTBOM IpENo/iaBaTeneil.

Jns  mpenojaBaresnei, y4acTBYIOIIMX B MPOEKTE, OBUIM  MPOBEACHBI
CHELMAJIbHBIE TPEHUHTH 110 Pa3BUTHIO HABBIKOB PA0OTHI CO IIKOJBHUKAMH U HaBBIKOB
MyOJMYHBIX BBICTYIIJICHUM.

[lo wroram pabotrel STEM-ueHTpOB Jydiue MPOEKTHl IITKOJHLHUKOB
PEKOMEHIOBAINCh K Y4Y4acTHIO B  pErHOHAIBbHBIX KOHKypcax: «POCT» B
[lpuBomxckom denepabnom okpyre (r. Hmwkuuit HoBropon) u  «Yuensie
byaymero» u «tOuuop» (r. MockBa), a mMosonble HaydHble pykoBoautenu STEM-
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IEHTPOB, MOJTOTOBUBIINE YYaCTHUKOB KOHKYPCOB, MOJYYWIH TOIJEPKKY B BUIE
(hMHAHCOBBIX TPAHTOB.

Jlyumive mNpOEKThl TakKe ObUIM TPEICTaBIEHbl IIUPOKON ayquTOpUHU Ha
creaaax [X MockoBckoro decTuBaisi HayKd, KOTOPBIM mpornen B okTsope 2014
rona. Yepes crenn STEM-uentpoB Ha VIII @ectuBane Hayku B 2013 rogy mpounuiu
2000 mIKOJIbHUKOB.

Ha xonenr 2014 roma B MockBe, MockoBckoil ob6mactu u IIpuBomkckom
dbenepampHoM okpyre GyHkmmoHupyor 155 STEM-tnienTpoB, paboTarommux o
MOJIETH NMOAEPKKU PU3NYECKUX JIHILI.

Ilo uroram 2015 ropa:

- B Poccuu pabortaer 79 STEM - nientpoB B 40 pernonax. Iloanepkky B Buie
TPAHTOB U 00OPYAOBaHUS MOJTY4SU 12 IEHTPOB;

— 7300 mxosbHUKOB 7-11 KinaccoB nmponum o0yuenue B STEM- nenTpax;

- 516 mpoekroB BeimoJHEHHO B STEM-mentpax 3a 2015 rox, 175 u3 Hux
OBUIM TIPEICTABIICHHBI HA PA3JIMYHBIX KOH(PEPEHIUAX WIM KOHKYpCax;

- oOyuenne mkoJbHUKOB B STEM-nientpax mnpoBoauiocs mno 200
oOpa3zoBaTeibHbIM TIporpammam [ 14].

OtBeyas BbI3OBY BpemeHHu, ¢ 2016 roga mpoekt «STEM - neHTps» Oyner B
OoJiblIel Mepe MpHUBJIEKATh BHUMAHHE HIKOJHHUKOB K TEXHHMYECKOMY TBOPYECTBY,
HOBBIM TEXHOJIOTHSIM, HCCJIEOBAHUAM B MEXKIPEAMETHBIX/CMEXHBIX 00acTAX,
(GoKycupoBaTbCsI Ha pPa3BUTHM YMEHUA M (OPMHUPOBAHUM HABBIKOB IOKOJIEHHS
MOJIOJIBIX HHHOBAaTOPOB (KPEaTUBHOCTh, YMEHHE BHJETh M peIIaTh MPOOIEMBI,
yMeHUe paboTarh B KOMaHJIe, KOMMYHUKATUBHbBIE HABBIKH).

HoBble  HampaBieHus  OpuU3BaHbl  BOCHUTATh  CIEAYIOLIEE  IOKOJICHHE
n3o0perareneil, MHHOBaTOPOB U MpeaNpuHUMaTesel, padoTarouX HaJ NPOEKTaMH B
chepe BhICOKUX TexHOJIoTui. B moMolib B pernienuu 3tou 3anaun Intel nmpurnamiaer k
YYaCTHUIO PETUOHATBHBIX M UHYCTPUATBHBIX MapTHEPOB.

Pazeutne STEM-ueHTpOB B peruoHax HE TOJBKO MO3BOJMUT YYEHUKAM
MOJIYYUTh COBPEMEHHBIC HAYYHO-HCCIIEI0BATEILCKUE KOMIIETEHIIMH, HO U YBEIMYUT
KaJ[pOBbI MOTEHIMAal B BBICOKOTEXHOJIOTMYHBIX W HAyKOEMKHX OTpaciisix
MPOMBIILJIEHHOCTH.

Hpyroii poccuiickuii npoekT «KBaHTOpUymM» TakKe HallCJICH Ha
pazeutue STEM  oOpa3zoBanus. ABTOHOMHAs  HEKOMMeEpUecKas
opranmzanus  «/lerckuii  TexHomapk  «KBaHTOpHUymM»  (masiee  —
KBantopuym) opranuzoBana 5 gpepans 2016 roga aist peanuzaiyyd HOBOM
MOACIN JOIIOJIHUTCIIBHOI'O O6paBOBaHH5[ I[CTCEI B COOTBCETCTBUHN C
HHHHH&THBOﬁ AreHTcTBa CTPATCrM4CCKUX MHUIOHWATHUB 110 IIPOABHIKCHHIO
HOBBIX IIPOEKTOB Poccuiickoit @enepanuu. KBantopuym B r. HabepexxHbie
YenHbl — yCHEHMIHBIM NPUMEP TOCYAAPCTBEHHO-YACTHOTO MAapTHEPCTBA B
obpazoBarenbHOM cdepe. Yupenuremsimu AHO «JleTckuii TexHOMapkK
«KBantopuym» spisitorcsi  Pecriyonmka Tarapcran B ymne ['AY

«TexHomapk B cdepe Bbicokux TexHojorut «UT-mapk» u I1AO
«KAMA3».
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B KBanTOopuyme pealn3yrloTcs CIEQyIOLUe HanpaBiI€HUs JAOTOJHUTEIBHOTO
00pa3zoBaHUsl JIETEH:

- HanoxBaHTyM;

KocMoxkBanTyMm;
- HeiipokBaHTyM;
['eoxBaHTYyM;
ABHAKBaHTYM;
ABTOKBaHTYM;
PoGokBanTyMm;
DNEKTPOHHUKA.

Ha nocrositnHo#t ocHoBe oOywaercss 460 mikojgsHUKOB 5 - 11 kimaccoB ropona
HaGepexubsie Yennsl. ExeromHo B pamMkax MacTep KJIaccOB M AKCKypcui
obOpazoBarenbHbIMU NporpaMmmamu KBantopuyma oxsauensl 1700 mereit.

Pazpabotano 11  oOpa3zoBaTelbHBIX  NPOTpaMM  TIO  HaAMpaBJICHUSIM
NeSTeIbHOCTH, 16 — 1O TOBBIIICHUIO KBaTU(pUKAIUU pPaOOTHUKOB CHCTEMBbI
JOTIOJIHUTENILHOTO 00pa3zoBanud. [IpoBegeHo 8 KypcoB MOBBILIEHUS KBATM(UKALUU
Ul  PYKOBOJAWTENEM W MENaroroB IMEHTPOB JETCKOIO TBOPYECTBA, JETCKUX
TexHonapkoB. Co31aH pErMoHaNbHBIA PECYPCHBIM LEHTP ISl METOJAUYECKOTO
obOecrieueHrss  OpraHu3alii  MpPo(EecCHOHATBHOTO  O0pa3oBaHUS  IEJaroroB
JOTIOJIHUTENILHOTO O0Opa3oBaHUsl U KOOPAMHAIIMU JESTEIHHOCTH 00pa30oBaTEIbHBIX
OpraHu3alui, peaNn3yIoLuX JOTIOJIHUTEIIbHBIE 00111e00pazoBaTesibHbIC
MpPOTPaMMBbl PA3IMYHON  HAMPaBIEHHOCTH, B TOM 4HCIe B cdepe HaydHO-
TEXHUYECKOIO0 TBOpUYECTBa, poOOTOTEXHUKU. Hampumep, Kparkoe cojep:KaHue
kBaHTyma «HelipokBautym» u «IT-kBantym»|16]:

«HelipokBaHTyM»

HelipoTexHOIOTUN HAXOJATCS Ha CTHIKE MHOTHUX COBPEMEHHBIX HAyYHBIX U
TEXHUYECKUX HaNpaBJICHUH: OWONOrus, aHaToMusA, (U3HOJOTHUS, IICHXOJIOTHS,
MareMaTuka, HHPOpMaTHKa, XUMHUS, (QuU3NKA, POOOTOTEXHHKA, MEXAaTPOHMKA.
Kpome TOTO, HEWpPOTEXHONOTHMM AKTUBHO WCIOJB3YIOT U (POPMUPYIOT HOBBIE
00J1acTH 3HAaHMI Ha CTBHIKE HayK: HEHPOKMOCPHETHKA, IMCUXO(PU3NOIOTHS, BEUBIIET-
aHaJlu3 U MHOTHUE JIpyTHE.

Ilocne nmepBoro roga o0yuenus: B HeiipokBantyme pebsita OyayT 3HATh:

aHATOMUIO HEPBHOM CHUCTEMBI M FOJIOBHOTO MO3Ta,

OCHOBBI ()M3UOJIOTUU BBICIIEH HEPBHOM NEATETHLHOCTU YENOBEKa,

B3aMMOCBSI3b (PU3UOJOTHYECKHX OCOOCHHOCTEH C MCHXOJIOTHUEH MOBEICHHS,

OCHOBBI AJITOPUTMHUBAIMHA U TTPOTPAMMHUPOBAHMUS,

METO/bl aHaIM3a OMOCUTHAJIOB YEJIOBEKA.

OyIyT yMETh:

MOJIb30BaThCSl ~ COBPEMEHHBIM  O0OpPYJOBaHMEM UM MPOTPaMMHBIM
oOecIeyeHHEM,

MPOBOJUTH UCCIIETOBAHUE CBOWCTB HEPBHOM CUCTEMBI,

KOHCTPYHPOBATh aHTPOTIOMOP(HBIE MEXAHU3MBI,

yCTaHABIIMBaThb W  HACTpaumBaTh  CHEIHMAIU3UPOBAHHOE  MPOTPAMMHOE
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oOecrieyeHue,

yOPaBJIATh pOOOTAMU U KBaIPOKONTEpaMHu "CUION MbICH",

pacno3HaBaTh IMCUXOAMOLMOHAIBHOE COCTOSIHME YeJIOBEKa MO pe3yJbTaTam
aHaJM3a ero OMOCUTHANIOB.

OOyuenue 3aKaHYMBACTCS 3aIUTON COOCTBEHHBIX MIPOEKTOB,
pa3pabOTaHHBIX YYEHMKAMH WHAMBUAYAJIbHO WJIM B Tpynme 10 3 4YeloBeK.
Kaxxnp1if mpoekT 3a/1eliCTBYET BCE YMEHUS W HABBIKHU, MOJyYE€HHBIE MPU 00YYEHUHU.

OcHOBHBIC HampaBJICHUs MPOEKTUPOBAHUS B HameM HelpokBaHTyMme:

Peructpanus cocTosiHUS YTOMJIEHHOCTH WM CHa BOJMTENS aBTOMOOWIIA
NyTeM CYUTHIBAaHWS W aHaju3a OWONOTEHLMAJIOB C JIQJOHEW JaT4yhKaMu,
YCTaHOBJICHHbIMM Ha PYJI€ M OMOBELICHUS ONeparopa O KPUTUYECKOM COCTOSIHUU
BOJIUTETIS.

MoenvpoBanue 31eKTpo3HLE}anorpaUuecKux CUTHAJIOB IPU Pa3IMYHBIX
COCTOSIHMSIX TalMeHTa sl OOy4eHHs U TECTUPOBAHUS MEAMUIIMHCKOTO W
TEXHUYECKOr0 MEepCOHANA.

Pacno3naBanue u Busyanusamuss Ha TPEXMEPHOM CBETOIMOJHOM MaTpHUIE
NICUXOAMOLMOHAIBHBIX COCTOSIHUM YeJIOBEKa HA OCHOBE PUTMOB FOJIOBHOTO MO3ra.

MoaenvpoBaHue MPOCTEMIINX O€3yCIOBHBIX W  YCIOBHBIX pediiekcoB
YeJIOBEKa B TEXHUYECKUX YCTPOMCTBAX.

Pa3paboTka aBTOHOMHBIX U(PPOBBIX HEUPOXPOHOMETPOB PA3IMYHOTO THUIA.

UccnenoBanue (yHKIIMOHAIBLHOW CTPYKTYpPhI aBTOHOMHOTO HCKYCCTBEHHOTO
UHTEJUIEKTa,  YNPaBJSIOIIET0  MEXaTPOHHBIMM  YCTPOMCTBAMHU HA  OCHOBE
pacro3HaBaHus OMOCHUTHAJIOB YeNOBEKa.

Pa3paboTka aBTOHOMHOW CHCTEMBI HCKYCCTBEHHOTO UHTEIUIEKTa IS
pacro3HaBaHusg OMOCUTHAJIIOB 4YeJOBEKa U (DOPMHUPOBAHMS YIPABISIOMIUX KOMaH]
Ha MEXaTPOHHBIE YCTPOUCTBA.

«IT-xkBaHTYM»

B IT-KBantyme Mbl Oy/ieM M3ydaTh TEXHOJOTHM OYIYIIEro, TEM CaMbIM Pa3BUBas
HaBbplkn FutureSkills yxke ceromns, crapasch HE OTCTaBaTh OT OBICTPO
pPa3BUBAKOIINXCS MHMOPMAIMOHHBIX TEXHOJOTWI. B HameM kBaHTe OyAylIero Mbl
Hay4YlM Bac HE MPOCTO MPOrpaMMHUPOBATh, BOIUIONIAs BCE BAlllM MHHOBAIIMOHHbBIC
pelieHus: B JeHCTBUTEIBHOCTD.

B ITPOLIECCE OBYUYEHUA Bbl OBJIAIAEETE:

ba3oBbiMH HaBbIKamMu mporpamMupoBanus C++.

S3bIKOM TPOTPAMMHUPOBAHUS MHUKPOKOHTPOJUIEpOB Arduino OCHOBaHHBIN
Ha C/C++ u cpensl pazpabotku Arduino (ocHoBaHa Ha cpezie Processing).

3nakomcTBO U ocBoenue FutureSkills mo nampaBnenuto MHTepHeT-Belen
(Internet Of Things).

Co3nmanueM, pa3pabOTKOW U yNpaBleHHMEM  HWHTEpHET-Belled  uepes
UHTEPHET.

[poextsl UHTEpHET-BElEH, KOTOPBIE Mbl 00513aT€TBLHO CO3/1aJIUM C BaMU:

YMHBII AOM - MBI CMOKEM YCTaHOBUTH U HACTPOUTh MUKPOKOMIIBIOTEP AJIS
yOpaBJICHUS] MHOXECTBAa JAaTYMKOB — TaKWX, KakK YJaJI€HHOE YIIPaBIICHUE
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TEMIIEPATYpOd M IMOJAOIPEBOM, BKJIKOYEHHE M BBIKIIOYEHUE CBETA, YIIPABIICHUE
KAMFO3IMHU U MHOTUM JPYTUM.

YMHas Temmia - Mbl CMOKEM YCTaHOBUTH W HACTPOUTH MHUKPOKOMIIBIOTED
JUIL YOPABJICHWST MHOKECTBOM JAaTYHUKOB B TEIUIMLE — TaKUX, KaK YIAIEHHOE
yIOpaBJICHUE  TEMIEPATypOW,  BIAXHOCTBIO, TMOJOTPEBOM,  BKJIKOYEHHE U
BBIKIFOUCHHE CBe€Ta B TEMHOE BpeMs CYTOK M [ACMypHYK IIOTOnY,
KOHJUIIMOHUPOBAHUEM BO3/lyXa, YIPaBJICHHE I[IOJIMBOM, COOpPOM M aHAIU30M
JIAHHBIX C JTaTYUKOB.

YMHasg METeOCTaHUMsI - IIPU IIOMOIIM CBOETO MAaKeTa, Mbl CMOXKEM
YCTaHOBUTh M HACTPOUTh MHMKPOKOMIIBIOTEP JUIA YIIPABJICHHS MHOYXECTBOM
JaTYMKOB B HAll€d YMHOW METEOCTAHLMU - MOJyYEHUE TEMIIEPATYPhl, BIAXKHOCTH,
JaBJICHUs, CKOPOCTU BeTpa, COOPOM M aHAIM30M JAHHBIX C JIATYUKOB B PEXKHUME
pEaTbHOTO BPEMEHH.

B memom, poccuiickue CHeNUaTuCTbl U AHAJUTHKUA B OOJIACTH LIKOJBHOTO
obpazoBanusi Takke cuntalor STEM omHuM U3 TpeHIOB pa3BUTHS COBPEMEHHOM
IIKOJIbL, KOTOPBIA (POKYyCHpYyeT OOYy4YEHHE Ha HCCIEI0BATEIbCKYIO JEATEIbHOCTD
IIKOJIbHUKOB.

1.3 Bueapenne u pazsutue STEM o6pa3oBanusi B Kazaxcrane

B Tlocnanum Ilpesugenta PecnyOmmku Kazaxcran H. HazapGaea nHapony
Kazaxcrana ot 31 ssBaps 2017 roma «Tperbs wmonepHuzamus Ka3zaxcraHa:
ro0albHasi KOHKYPEHTOCHOCOOHOCTh» TJIaBHBIM CTPATETUUYECKUM TMPUOPUTETOM
pa3BUTHSL  CTpaHbl Ha3BaHAa  YCKOpPEHHash  TEXHOJIOTMYecKass  MOJEpHHU3alus
SKOHOMUKH.

B cBsa3u ¢ atum IlpaButensctBy PecnyOmuku mopydeHo paspabotarh U
NpUHATh OTHeNbHYI0 mnporpammy «udposoit Kazaxcran», pa3BuBaTh B CTpaHe
TaKue TMEPCIEeKTUBHBIE OTpaciu, Kak 3D-NpUHTUHT, OHJIAWH-TOPTOBIIS, MOOWIbHBIN
OaHKUHT, ITU(POBBIE CEPBUCHI, B TOM YHCIE B 3APAaBOOXPAHEHUU U OOPa30OBaHUU, U
IpyTHe.

3agaya He MeHee BaxHOro mpuopurera llocnaHus «ymnydllleHHE KadyecTBa
YeJI0OBEUECKOr0 KamuTajgay - claelaTh 00pa3oBaHHE IIEHTPAIbHBIM 3BEHOM HOBOU
MOJIEJIM 3KOHOMHUYECKOro pocrta. lloaTomMy B mnocnaHuM MNOJYEPKUBAETCSA, YTO
COBpPEMEHHBbIC Y4YeOHBbIE TpOrpaMMbl JOJDKHBI OBITh HalleJIeHhl Ha pPa3BUTHUE
CHOCOOHOCTEH  KPUTHUYECKOTO MBIIUIEHUSI ~ OOydYarouuxcs U HaBBIKOB
CaMOCTOSITEIBHOTO TIOMCKa HWH(GOpPMAlLIUM, HYKHO YIEIUTh OOJIbIIIOE BHUMAaHUE
dbopmupoBanuto [T-3Hanull, prHAHCOBOW TPaMOTHOCTH W BOCIUTAHUIO NMATPUOTHU3MA
MOJIOIEKH.

B nocnennee Bpemsi Ha paszButne STEM o0pa3zoBaHus B cCUCTEME CPEIHETO
o6pazoBanusi Kazaxcrtane crnocoOCTBYIOT HECKOJIBKO (haKTOPOB.

['ocynapcTtBeHHass mporpamma pas3BUTHSL 00pa3oBaHHMA M Hayku PecryOnmku
Kazaxcran Ha 2016-2019 rr. ansa peanuzanuu oOpa3oBaTEIbHON MOJUTUKY B 00J1acTU
STEM o6pa3oBanusi miaHupyeTr ycuiuTh 3jeMeHThl STEM B yueOHBIX Mporpammax,
HANpaBJICHHbIX Ha pa3BUTHE (QYHKIMOHAILHON TPaMOTHOCTH OOYYAIOIIMXCS IO
OBJIAJICHUI0O COBPEMEHHBIMU TEXHOJIOTUSMH, HABBIKAMH HCCIEIOBATEIIbCKUX U
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MPOEKTHBIX paboT.

B cBs3u ¢ 3TUM B pamMKax OOHOBJIEHHS COAEp>KaHHUSA OOPa30BAHUSA HAYAJIaCh
peanuzaiysi paHHero OOYyYeHHMsS OCHOBAM ECTECTBEHHBIX HAayK M HH()OPMAIMOHHOU
IrPaMOTHOCTH, B YacTHOCTH 1O ['ocynapcTBEHHOMY 00I1e00s3aTeIbHOMY CTaHAApTy
HAYaJILHOTO  OOpa3oBaHMsl  MOSBWIMCH HOBBIE  YKPYIMHEHHO-UHTETPUPOBAHHBIC
oOpa3oBarenbHble 0Onactu «Marematuka W uHPOpMaTuka», «EctecTBO3HaHUE» WU
«TexHOoNorusT W UCKYCCTBO», NPENyCMAaTpPUBAIOIIEE HW3YYEHHE HOBBIX YUEOHBIX
npeaMeToB Takux, Kak «MHPOpManmOHHO-KOMMYHUKAIMOHHBIE TEXHOJIOTUNY,
«EcTtecTBO3HaHuEe» U «XyIOXKECTBEHHBIM Tpym» [17]. us ydamuxcsi OCHOBHOM H
CTapiieid IIKOJIbI ~ BHEAPEHbl HOBbIE yueOHble mpeaMersl «['paduka wu
MpOoeKTUpoBaHue», «OCHOBBI MNPEANPUHUMATENBCTBA M OW3HECA» M KypChl IO
BBIOOPY, TaK HAa3bIBAEMbIC DJICKTUBHBIE KYpPCHI.

Taxke B 2019 rogy B crapmmx Kiaccax MOPEIMETbl €CTECTBEHHO-
MAaTeMaTHYeCKOTO HAalpaBlieHUs] OyIyT M3ydaTbCs HA AHIVIMHCKOM $3bIKE, YTO OyIeT
CHOCOOCTBOBAaTh TMOJYYEHUIO HOBBIX 3HAHUM Ha s3bIKE TIEPBOUCTOUHHMKA U
BXOKJICHHIO B MUPOBOE€ HAy4YHOE COOOIIECTBO.

HenaBHre MOHHUTOPUHTOBBIE UCCIEAOBAHUS, MPOBEIACHHBIE COTPYAHUKAMU
HAO wm. W. AnTteiHCcapuHa, MOKa3alid, 4YTO B paMKax »JJIEKTHUBHBIX KypCOB
obmieoOpa3zoBaTebHble  MIKOJBl Ka3zaxcTtaHa Hayaad akTHUBHO 0O0ydYaTh JIeTel
OCHOBaM  MPOTPAaMMHUPOBaHUS U  pOOOTOTEXHHKE, a Takke DJJIeMEHTaM
KOMIIBIOTEPHOTO MOJEIMPOBAHUS U MPOECKTUPOBAHMS.

B ™MonuTOpuHre mnpuHAIM ydacThe o0OIeo0pa3oBaTeNbHbIE IIKOJBL 13
obOyacteil u r.r. ACTaHbl U AJIMaThI.

AHaNMM3  KOJIMYECTBEHHBIX  JAHHBIX, MPEJCTaBJICHHbIX  YIPaBICHUSIMU
oOpa3zoBanusi oOjacTeit u T.r. Actanbl W AJnMarhbl, mokasamu, 4yto B 2016- 2017
y4eOHOM TOJy B IIKOJAX pPEcHyOJuKH MPOBOASATCS 974 SIEKTHBHBIX KypCOB IO
paszubiM HanpaBieHusiM STEM oGpazoBanust (pucyHOK 7):

OnextuBHble Kypcebl 1o STEM oOpa3zoBanuto

B DJIeKTUBHBIC KYPCHI 110
poOOTOTEXHUKE

B DJIeKTUBHBIC KYPChI 110
rpaduuecKoOMy
MPOCKTUPOBAHHIO
DJIEeKTUBHBIE KYPChI 110
MPOrPaMMHUPOBAHUIO

B J/I[pyrue 3JIeKTUBHBIE KypCHI 110
STEM

Pucynok 7 — Pacnipenenenre 37I€KTUBHBIX KypCOB IO HAIPABJICHUSM
STEM o6pa3oBanus
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B wactHOCTH, B pamKax DSJEKTHBHBIX KYypCOB J€TH OOydYaloTCs OCHOBaM
nporpaMMmupoBaHus (51 SIEKTUBHBIX KypcoB), poOoToTexHuke (733 SIeKTUBHBIX
KypCOB), KOMITBIOTEpHOU rpaduke u npoektupoBanuio (103), ocHOBaM MHKEHEPHBIX
HayK (87 3JIeKTHUBHBIX KypCOB) (PHCYHOK 7).

Konm4yecTBO 35IeKTUBHBIX KypCOB MO pOOOTOTEXHUKE, BKIIOUYEHHBIE B paboune
ydyeOHble IJIaHbl, cocTaBisgeT 75% OT OOIIEro 4yuciaa BCEX AJIEKTHBHBIX KYpCOB IIO
HanpasienusM STEM oOpazoBanus. Ilpu »3ToM, 10 JaHHBIM  YrpaBieHUU
o0pa3oBaHusl KOJMYECTBO INKOJ, KOTOPBIE BKIIOUHMIN DJEKTHUBHBIE KypChI TIO
poboToTexHUKe B paboumne yuyeOHbIe TUIaHbl, Kojeomercs oT 2 % 10 83% (oT ob1miero
Yucia JHEBHBIX TOCYIApCTBEHHBIX KO 3a 2016 1.) (pucyHoK 8):

KOJ'H/ILIGCTBO IIKOJI BHeI[prIOH_II/IX DJICKTHUBHBIC KprBI 110
po6oToTexuuke (%)
90,0% 2%
80,0%
70,0%
S 00% ¢
it 20,0% | 33'6%wbu 26.1928,4%
30,0% - 14,9% 14,4% > 0913,0%
% %8182?2 I, 5,8% ./ 5.2% 8;5% 3’30u 10’2/013'0/ 7.,4%
= .
5 O S U S SO P SR SRR SR S SR S SR SR S
5 O&‘z;b & &£ & & & &K QQQ %o@ & & & Qyo@ Qp@
= V’@\Q@i‘@ﬁé@&&&‘b«z& *1&0&@&(2&‘2’&‘”
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Pucynok 8 — KonnuecTBoO 1Ko, BHEAPSAONIMX 3JIEKTHUBHBIE KYPChI MO
POOOTOTEXHUKE

[loBhIllIeHHBI MHTEpPEC Ka3aXCTAHCKUX IIKOJHHUKOB K POOOTOTEXHUKE TaKKe
MOKa3bIBAET AKTUBHOE HX Y4YaCTHE BO BHEIIKOJBHBIX MEPONPUATUSAX PA3HOTO YPOBHS
u Qopmel. Ilo naHHBIM caiiTa MexAyHapoAHOTO (ecTuBalii POOOTOTEXHUKU
«RobolLandy», koTopsii exeromno mpoBoautcs B r. Kaparanaer (¢ 2015 roma), ¢
KOKIbIM TOJOM 3aMETHO YBEJIMYMBAETCS KOJIMYECTBO KOMAaHJ, NPEICTaBIISIOMINX
KazaxcTaHckue mikoibl. Hampumep, B 2015 rogy B uemMmnuoHare mo poOOTOTEXHUKE,
MIPOBEJEHHOTO B paMKaxX MEXKIyHApOIHOTO (ecTHBaNs, MPUHSAIM y4acTHEe KOMaHJbl
00111€00pa30BaTEIbHBIX ITKOJT Kaparanguuckoi obmacrtu, Hazap6aeB
HNuremnnektyanbnbix mkona r. Kaparanga, r. Kokmeray. KomaHabl copeBHOBAINCH 3a
MECTO MO MSITH HOMHUHALMUSM: MHUHHUCYMO, KETeJIbPHHI, CIEJIOBaHUE 110 JIMHHUHU,
7aOUpUHT U TBOpUeckue MpoekThl. B 2016 rony B 14 HOMHMHANUSAX COPEBHOBAHUMN
y4acTBOBaJIM KoMmaHbl 3 12 pernonoB Kazaxcrana, ropoga Anmarsl u Acrana. 113
YYaCTHUKOB npeacraBisin - HazapOaes HHTEIeKTyalIbHBIE  IIIKOJIBI. B
copeBHoBaHusAX 2017 roma npunsiin yyactue 392 komanael u3 Kazaxcrana u Poccun.
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Oto Oonee 800 y4aCcTHMKOB - y4dyeHUKH oOIeoOpa3zoBarenbHbIX 1Koy, HazapbOaes
WHTemeKkTyallbHbIX IIKOJ, CTYIAEHTBbl KOJUIEIKEH, YacTHBIX POOOTOTEXHHYECKHUX
KIIyOOB, KOTOpbIe cocTa3anuch mo 24 HomuHammsaMm. C oqHON MHTEpEecHOU paboToH,
MPOEKTOM modeauTenss nmo HomuHauu «KBazpokonrepbed - kKomanasl u3 IlepBoro
TemupTtayckoro knmaccuueckoro jurest (ITTKJT) moxHO o3Hakomuthkest B Youtube 1o
cevlike  https://www.youtube.com/watch?v=wONxhm5PpDs. 1V MexnyHapoaHblii
dbectuBanp podboToTexHuku «Roboland 2018» coctoutcs 24-25 mapta 2018 roga B
r. Kaparanaser [18].

OCHOBHOM 1€7IbI0 U 3a7adedl ecTUBAJS SBJISIIOTCS BBISIBJICHHE U TIOJIJIEPKKA
TaJaHTIUBBIX IIKOJHHUKOB B 00JacTH KOHCTPYHUPOBAHUS M MPOTPAMMHUPOBAHUS
po6otoB. OpHAKO, 3HAYUMOCTh JTAHHOTO MEPONpPUATHUS Js KazaxcTraHnckoro STEM
oOpa3oBaHusl TakXKe 3aKJIIOYaeTcs B TOM, YTO B paMKaX JIaHHOTO (¢ecTUBaIs
€XKEroJIH0 TMPOBOASATCS MACTEp-KJIAcChl sl TNEAAaroroB Mo HampasieHusiM «3D
nporotunupoBanue», «STEM texHonorum», «OO0pazoBareiabHas pOOOTOTEXHUKAY,
«Po0OOTOTEXHUKA W HHKIIO3US» M MHOTOE APYroe, CIOCOOCTBYIOIIHME IMOBBIIICHUIO
KBAIM(DUKAIIMK ~ YYUTENEH, TPEHEpPOB, METOAUCTOB M JIPYTUX CIEUUAUCTOB,
paboTaromux B o6snactu STEM o6pazoBanus.

Kak wu3BecTHo, o0OyyeHHWE OCHOBaM MNPOrPAMMHUPOBAHUSA B  IIKOJIE
NpeIycCMOTPEHO B paMKax ydeOHoW mporpammbl mpenmera «MHpopmarukay.
OnHako, psAl Ka3aXCTAHCKHUX IIKOJ MCIHOJb3YEeT BAPUATUBHBIA KOMIIOHEHT THIIOBOTO
yueOHOTO TlaHa s OOydeHHsT TPOrpaMMHUPOBAHUIO, TaK KaK  y4UTh
MIPOrpaMMHUPOBATh — ATO JOJIMUA U TPYAOEMKHUHM Ipouecc. [IporpamMupoBanue kak
ANIEKTUBHBIA Kypc u3ydaercs B 51 mikose, KOTOopble cocTaBisitoeT He Oonee 1% ot
YuClia TOCYJapCTBEHHBIX 0011e00pa3oBaTeNbHbIX KON Kazaxcrana.

Takxke pe3yapTaThl MOHMTOPHMHIA [OKAa3alld, 4YTO KOJUYECTBO IIKO,J
00ydJaromux MKOJbHUKOB MPOTPAMMHUPOBAHUIO KaK »JJEKTUBHOM JUCUUILIMHE,
3HAYUTEIBHO MEHBIIE, YeM KOJMYECTBO IIKOJ, O0ydamlux aeTed poOOTOTEXHUKE

(pucynok 9).
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Koym4ecTBO 1IKOJT BHEIPSIONIUX AJICKTUBHBIC KYPChI
o po6oTtorexHuke (%) u nporpamMmmupoBanuio (%)
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¥ JjIeKTHBHbIE KYPChI 110 POGOTOTE XHUKE ¥ Dj1e KTHBHBIE KYPCHI 10 TPOrPaMMHPOBAHHU IO

Pucynox 9 — KonnuecTBo MIKOJ BHEAPSIOMINX JIEKTUBHBIE KypChbl IO pOOOTOTEXHUKE U MPOTPAMMUPOBAHUIO (11 CPAaBHEHUS )
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Hazap6ae WuremnekryaibHble IMIKOJBI OJAHUMHU U3 TepBbiXx B Kazaxcrane
BBeMM Kypc «['paduka m mpoekTupoBaHHE» B CBOM 00Opa3zoBaTeNbHbIE MPOTPAMMBIL.
Buenpenne kypca «I'padvka ¥ TPOEKTHUPOBAHHE» B IIKOJBHYIO MPOTPAMMY
CHEIUAIUCTBl CYUTAIOT OOBEKTUBHOM HEOOXOJAUMOCTBIO, TaK Kak [Jsi OOy4dyeHus
MHOTHM HHXXEHEPHBIM CHEIHUAIbHOCTAM, B TEPBYIO Ouepeidb, TpeOyroTcs 0a3oBbIe
MOHATHS W 3HaHUS B 00JIACTH COBPEMEHHOM WMHXEHEpPHOW rpaduKH, HauepTaTeIbHON
TEOMETPUHM M  TIEPCIEKTHUBBI, APXUTEKTYpHO-CTpouTenbHOM rpaduxu [19]. B
YaCTHOCTH, IU(PPOBU3ALIMS, TOYHEE aBTOMATU3AlMs MPOSKTUPOBAHUSA U YIPABJICHUS
TEXHOJIOTUYECKUMHU M JAPYTUMHU Tpolieccamu (KoTopble panbiie HasbiBamu CAIIP —
cUCTeMa aBTOMAaTH3aluu NpOoekTHBIX paboT, CAIl — cuctema aBTOMATU3UPOBAHHOTO
MIPOEKTUPOBAHUS) BCEX C(ep YEeIOBEUECKON AEATENbHOCTU U MOAJAEPKUBAIOIIAS UX
COBpEMEHHasi COPT—MHKEHEPHUsI 3HAYUTEILHO CIIOCOOCTBYIOT TOMY, YTO MOKOJICHUS
21-ro Beka MMeNU MPEJCTaBICHHE O MHOTOMEPHOM KOMITBIOTEPHOM MO/IEIHPOBAHUH
MPOIIECCOB M OOBEKTOB, O METOJaX OOpadOTKH OOJBIIMX CTPYKTYPHUPOBAHHBIX M
HECTPYKTYPUPOBAHHBIX JAHHBIX, 00 HWCKYCCTBEHHOM WHTEIUICKTE W MAIIIMHHOM
oO0yyenun u T1.n. [loaTOMy ywamuMmcsd MIKOJ TakXke pPEKOMEHIYIOTCS BIAJETh
OCHOBHBIMM  3HAHMSAMH UM  HaBbIKaMM B  O0JacTM  aBTOMATU3UPOBAHHOTO
MIPOEKTUPOBAHUS, KOMIIBIOTEPHOTO MOJEIMPOBaHUSA, OO0JaYHOTO BBIYUCIICHHUS,
napajuiesbHbIX JITOPUTMOB U JIp..

[lo pesynbraTaM MOHUTOPHUHIA OIpPEACNIEHBI, YTO DJIEKTUBHBIE KYPChI IO
rpaguke W MpoekTHpoBaHWIO wu3ydaroTca B 103 mikosiax cTtpanbl. Haumbosblee
KOJIMYECTBO IIKOJ, PEAM3YIONIME MPOTPaMMBl DJIEKTUBHOTO Kypca Mo Tpaduke u
MPOEKTUPOBaHUI0 Habmomaercss B Manrucrayckoit u  Bocrouno-Kazaxcranckoi
obmactax (pucynok 10):

KommuecTBo mKoa BHEAPSAIOMIUX JIEKTUBHBIE KYPCHI MO Tpaduke u
MpOEKTUPOBaHUIO (%)
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Pucynok 10 — KomgecTBo 1IKOJI, BHEAPSIOMMX AJICKTUBHBIE KYypPCHI MO rpaduke u

POEKTUPOBAHUIO
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B o00meo0pa3zoBarenbHbIX MIKOJNAX PECITYyOIMKH TAKKe M3Y4YarOTCsl 3JIEKTHBHbIE
KYpPCBI «IIpukmagnas MaTeMaTHKa» (CeBepo-Kazaxcranckas o01acTs),
«HTETIIeKTY MY (ITaBmomapckas 0071aCTh, Kaparannunckas 0071acTh),
«PagmoTexHukay u «ArpotexHuka» (T. Ammartsel), «MmkeHepsl Oyaymiero (3D)»,
«Texnnueckoe MojnenupoBanue» (Kaparangunckass oOnacts) u apyrue. B mmiee
«bimm-uanoBarus» Nel r. Kaparanael snektuBHbIE Kypchl «OCHOBBI OHOXUMUWY,
«Actpodusukay u «MenuIMHCKass OWOJIOTHS M3YJalOTCsS Ha aHTIIMUCKOM SI3BIKE.

OnuuM W3 HeMalloBaXHBIX (pakropoB B pasutuu STEM oOpazoBanus
SBJISIETCS MaTepHUabHO-TEXHUYECKAss OCHAIIEHHOCTh 00pa30BaTENBLHOTO MpoIlecca B
mikosie. Ilo nanHbM «HammoHnansHOTO AOK/Iaga O COCTOSHUM U Pa3BUTUU CHUCTEMBI
obpazoBanuss PK» B 2016 roay KoJM4YeCcTBO IIKOJ, HUMEIOIIUX KaOWHEThI HOBOM
Moaudukau no STEM npenmeram ( ¢usuka, xumusa, Ouosiorusi) cocrasuio 70%

[20], (pucynoxk 11).

KonmdecTBo mkosr uMEronux KaOMHEThl HOBOM MOAM(UKAIIN
(bu3ukmM, XuMUK U OUOJIOTUN)

Konnuecto ko ()%

Pucynok 11 — KonnuecTBo 1IK0JI, UMEIONIUX KaOUHETHI HOBOM MOAu(UKAIIUN
(busukm, xumuu u 6mosorun) , 2016 .

B nemoMm, pe3yabTaThl MOHUTOPUHIOBOTO HCCIICOBAHUS MOKA3AJIM, YTO IIKOJIbI
pecryOMKu AenaroT mepBbie maru B pasButuu STEM oOpazoBanusi. Bmecte Tem,
oTMEYaeTcsl psAa mpoliieM, KOTOPBIX TPeOyIOT MOCIEeI0BATeNILHOTO pEIIeHHs, Ha
OCHOBE KOMIUIEKCHOTO W3Y4YECHUS.

Taxxe mnomynspuzauuu u pazBututo STEM o6pazoBanuss B Kazaxcrane
CHIOCOOCTBYIOT W JApPYIHE€ OpTaHM3alMd 00pa3oBaHHWs, pabOTarolIue Ha OCHOBE
rOCy/1apCTBEHHO-YAaCTHOTO MAapTHEPCTBA U YAaCTHOTO OM3Heca.
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1.4 OcHoBHbIe MOAX0bI Kpa3paboTke yueOHbIX mporpamm no STEM
00pa30BaHMI0 ¥ OPraHU3aNNs 00y4eHUs

Takum oOpazoM, Ha OCHOBE aHalM3a OMbITAa psifa CTpaH B 00JacTH pa3BUTHSA
STEM o00pa3oBaHuss Ha CETOJHSIIHUN J€Hb MOJHO BBIICIUTh CIEAYIOIINE
OCHOBHBIE MOJXO/bl K €r0 pa3BUTHIO, B YACTHOCTU K pa3pabOTKe y4eOHBIX IUIAHOB U
nporpamMm no STEM nHanpasienusm [3]:

[lepBblii TOAXOA CBA3aH C PACIIUPEHUEM ONBITA B HU3YYEHUU OTAEIBHBIX
STEM-npenMeToB C  HUCIHOJIB30BAHMEM METOJ0B MPOOJIEMHO-OPUEHTUPOBAHHOTO
00y4eHusi, B X0J/ie KOTOPOTO aHAIUTUYECKUE KOHIICTIIUY MPUMEHSIOTCS K pealbHbIM
MHPOBBIM MPOOJIEMAaM, C LEbI0 JIyYIIEro NOHUMAaHUSI CIOKHBIX KOHIETIINA;

BTOpOM monaxoxa mnpennaraetT uHterpanuio STEM-npenMeroB, uToObl co3aaTh
OoJiee rIyOOKOE€ MOHMMAHUE WX COJIEpKaHUs, YTO B UTOTE MPUBEAET K PACIIUPEHUIO
HCCIIEIOBATEIbCKUX U MPOEKTHO-TBOPUECKUX BO3MOXKHOCTEW 00ydaronuxcs;

Tpetuil moxaxon mpeanosaraer, uyro B STEM o0pa3oBanuu moJnKeH
npeo01agaTh MHOTONPO(GWIBHBIA TIOIX0/, KOTOPBIN MCIOJIE3YeT WHTETPATUBHOCTH B
o6yuenun STEM-gucuuminmH, Kak 3TO JelaeTcs B PEaJbHBIX MPOU3BOJICTBEHHBIX
YCIIOBUSIX;

CICAYIOIIUA TOAXOJ IMPEAIojaraeT BHEAPEHUE HWHHOBALUKA B METOJUKY
o0yuenus kaxjaomy STEM-mpenmery, rie Ha OCHOBE HMHTETPAIlMU TMOHATHS HAYKH,
TEXHOJIOTUH, WHXKEHEPHH W MAaTEMaTHUKU TEPEHECEHbl B OJHY y4eOHYIO0 NpOrpaMmy,
HazBanyro STEM.

Takol MUPOKUM CHEKTp TMOJAXOJOB  OOYCJIOBJIEH KaK  CIIOKHOCTBIO
HCCIIEAYEMOTO SIBJICHUS, TaK U IMPUYMHAMHU €r0 NOPOXKIAIIUMHU, TEM HE MEHEE,
BBIIIE TEPEUYUCIICHHbIE TMOAXOAbl moapaszymeBaor, uyto STEM oOpa3oBanue
MIPEAOCTABISAECT 00YYAOIINMCS BO3MOXHOMTD IPUMEHATh CBOU 3HAHUSA ISl PEILICHUs
JOCTYITHO CTPYKTYPUPOBAHHBIX HAYYHBIX M TEXHOJOTUYECKUX MPOOJeM, pa3BUBAThH
TEXHUYECKHE CIIOCOOHOCTH W 0oJee WHTEHCHBHO  OBJAJEBaTh  HaBBIKAMU
BBICOKOOPTaHU30BAHHOTO MBILLICHHUS.

OOydyeHue B OCHOBHOM IIpeamnojaraer mnpo0JIeMHO-OPUEHTUPOBAHHYIO
yueOHyI0 [JeATEeIbHOCTh HAa OCHOBE METOJa INPOEKTHOro OOy4YeHHs, KOTOpPOe
00beIMHACT HAayYHbIC MPUHIMUIIBI, TEXHOJOTUIO NpoektupoBanusi, STEM- mpeamers
B onqHO0 STEM-nanpasnenne mwim B oany STEM-nporpammy. Ilpennonaraercs, 4to
3Ta IMporpaMma MOXKET MPENOAABaThCA B KAay€CTBE OTHEIBHOIO JJIEKTUBHOTO Kypca
WM  y4eOHOro Kypca JONOJHHUTEILHOTO oOpa3zoBaHus. HekoTopble aBTOPHI
npearalot  peanuzauuto  STEM-mporpaMmbl WM HAyYHO-HCCIEA0BATEIHLCKOTO
MpoeKTa JJisi oOydaromuxcsi B pamkax yxke cymectByomux STEM-npenmeros ass
JNOCTI)KEHHUS HauOojiee 3HAYUMBIX pe3ylbTaToB. Takke ONbIT 3apyOekKHBIX WU
MIOCTCOBETCKUX CTPaH MO MAaTeMaTWUYECKOMY M €CTECTBEHHOHAay4YHOMY OOpa30BaHUIO
BBIICJISIET TMPEUMYIIECTBA OOYYEHHs KIHOYEBBIM KJIACCUYECKUM aKaJeMUYECKUM
OUACLMIUIMHAM C YYE€TOM JIOCTMIKEHHM COBPEMEHHOM HAayKH, WHXKEHEPUU U
TEXHOJIOTUH.

B memoMm, KaxApli M3 AITUX TMOJAXOA0B K pa3paboTke 0Opa3oBaTEIbHBIX
nporpaMM HMeeT OOOCHOBAaHHYIO NPHUUYMHY, TaK Kak HccleayeMasl IpobiiemMa, 1o

CyTH, ABJEACTCA CJIOKHBIM M MHOI'OACIICKTHBIM IIPOLCCCOM, BKIIIOYAIOOIMM B cebe n
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Ipyrue noAanpoieccsl (oO0ydeHue, uccieqoBaHue, MPakKTUIEeCKoe MPUMEHEHUE U Ap.).
Takum 00pa3oM, Ha OCHOBE PE3yJIbTATOB M3YYEHHsS M aHAIMW3a AAHHOW MPOOJIEMBI
MOJKHO TIPEIIOJIOKUTh, YTO HAa CETOMHAINIHUNA JeHh HeoOxoammo Takoe STEM-
00y4deHHe, KOTOPOE MOKAKET 00yJarOIIUMCS:

- Kak wucnosub3oBatb STEM-3HaHusl, yMEHUS M HAaBBIKM B IIOBCEAHEBHOU
AKU3HU;

- KaK U3y4aTb OOBEKTHI U MPOLIECCHI C TOYKH 3PEHHSI HAYKU U TEXHOJIOTHH;

- KaK MPHUHATH TpamMOTHOe U S(DPEKTUBHOE pEIICHHE CIOXKHBIX MpoOiemM
pearbHOrO MUpA;

- Kak CTaTh YJIEHOM OOJIBIION, JPYKHOW TOUCKOBO-HCCIENOBATEILCKON
KOMaH/Ibl;

- KaK Yy4yacTBOBaTh B PEIICHUU JIOKAIBHBIX U TJIOOAIBHBIX MpoOIieM,
KacarolMXCcsl €ro TPYIIbl, Kiacca, IIKOJbl, ropoja (cema), CTpaHbl M BCETO
YeJ0BeYecTBa.

OcHogHbie 100X00bl K pazpabomke yuebHvix npoepamm no npeomemam STEM

B HacTosimiee BpeMss B MHpPE IMPOHUCXOAMT YETBEPTasl TEXHOJOTHYECKas
PEBOJIIOLIMS:  CTPEMUTENbHBIE  MOTOKM  MH(POPMAIUH, BBICOKOTEXHOJOTHYHBIC
WHHOBAIlMM W pa3pabOTKW TMpeoOpa3oBbIBAIOT Bce chepbl KU3HM UeEIOBEKa.
MeHs10TCS ¥ 3apOChl 00IIECTBA, UHTEPECHI TUYHOCTH.

B coBpemenHoM o0O01iecTBE HEIOCTATOYHO YUEOHBIX MPEAMETOB, HAa KOTOPBIX
IIKOJBHUKM ~y4yaTcs IIHWTh, KJIEUTh, paboTaTh C MOJAPYYHBIM MaTEpPUAIOM.
PoGoToTexHrka, KOHCTpYUpOBaHUE, MPOTPpaMMHUpPOBaHUE, MojaenupoBanue, 3D-
MPOEKTUPOBAHUE W MHOTOE€ JpPyroe — BOT, YTO TENEPb MHTEPECYET COBPEMEHHBIX
IIKOJBPHUKOB Bcero mupa. Ho uto nenarh, 4TOOBI YOOBIETBOPUTH MOTPEOHOCTH
IIKOJILHUKOB, KOTOPBIX C€lUac y4ar Mo Mmporpammam, i€ CBA3b MEXKIY MpEeaAMETaMu
BHUIHA TOJIBKO OYEHb YK BOOPYKEHHBbIM B3MNILAOM? B 3TOM MOXeT momoub STEM.

OTa MeTOJMKa W3HA4YalbHO TMOJpa3yMEBAaeT CMEIIaHHYI0 Cpeay OOydeHus u
MOKa3bIBAET YUYECHUKAM, KaK Hay4HbI METOJ MOKET OBbITh MPUMEHEH K MOBCEIHEBHOM
xkm3H. STEM — 3T0 0oaHO W3 HampaBJiICHWM pealu3alu MPOEKTHOW W ydeOHO-
HCCIIEIOBATEIbCKOM JIESITEIbHOCTH B IIKOJIE M BHE €e. 371eCh yueOHbIN IJIaH OCHOBAH
Ha ujaee OO0y4YyeHHUs YYEHHKOB C NMPUMEHEHHUEM MEXIUCIMILUIMHAPHOIO U MPOEKTHOTO
noaxona. Bmecto Toro, 4toObl M3y4yaTh OTAENBHO Kaxkayko u3 nucuuruiH, STEM
UHTETpUpYeT UX B eauHyro cxemy oOydenus. STEM mpencraBiser coOoi
WHTETPUPOBAHHBIA TMOJAX0J] OOYy4YeHUs, IeJIb KOTOPOTO — CO3JaHHE YCTOWUMBBIX
CBSI3€M MEX]y IIKOJIOM, OOIIECTBOM, pabOTOM M LETBIM MHUPOM, CIOCOOCTBYIOIIMX
pazButuio STEM-TpaMOTHOCTH M KOHKYPEHTOCIMOCOOHOCTH B MHPOBOM HKOHOMUKE
[21].

[lpu pazpaboTke yuyeOHbIX mporpamM no STEM o6GpaszoBanuio mpezjiaraem
ONUPATHCS Ha CIAEAYIONIUE MPUHLMIBI [22]:

- KOHUENTYaJIbHOE MBIIIJIEHUE C YIIOPOM Ha PEATMCTUUECKHUE LIETIH;

- TPUOPUTETHOE BHHUMAHUE K KJIFOUEBBIM ~ BOIIPOCaM, OTKPBIBAIOIIUM
BO3MOKHOCTh  allbTEpHATUBHOTO  BbhIOOpa. OcCHOBHas  omMOKa  IEIaroros,
BHenpsitomnx STEM o0Opa3oBaHue, COCTOUT B HEMPABWILHON PAaCCTaHOBKE aKIICHTOB,
KOTJJa OCHOBHOE€ MECTO OTBOJMUTCS TEOPETUYECKUM BOIPOCaM, a HE MPaKTUUYECKUM. B

nporpamMmme HCO 6XO,HI/IMO YCTKO BBIACIIATD KJIIFOUYECBbBIC ITYHKTBI —  TOYKH
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COTPUKOCHOBEHHSI HECKOJIBKMX Y4E€OHBIX MPEIMETOB. DTO TO3BOJHUT CBOEBPEMEHHO
oOpaTuTh BHUMAaHHME KAaK Ha HENPEABUICHHBbIE DPHUCKM, TaK U HAa BO3HUKAIOIIHE
0JIaroNpUATHBIE BO3MOXHOCTH;

- IIUPOKHUA TBOPUYECKHH MOAXOJ] K pa3pabOTKe HOBBIX Pa3IMUHBIX BapUAHTOB.
OTOT mOpUHIMO OCOOCHHO BaXEH B paMKax CaMOOpPTaHW3alluU  ydallluxcs.
[IpensoxxeHne MMUPOKOTO CHEKTpa BapUAHTOB MPOTrpaMMbl — OJJHA U3 TJIABHBIX LIEJICH.
TBopueckuil moaxoa K pa3paboTKe Y4eOHBIX MPOrpamMM 3aBUCHT OT BO3MOYKHOCTH
MEHATH CBO€ MHEHHUE, KPUTUUYECKU TIEPEOIIEHUBATh €T0;

- camMoOaHalM3. OTOT MNPHUHLUUI TpeOyeT TMOCTOSHHOIO HCIOJIb30BaHUS
MOHUTOPHUHTA, YTO MOXET CIYXUTh OCHOBAHHMEM [IJIi BO3MOXHON KOPPEKTUPOBKU
uenerd mporpammbl B OyaymieM. Hampumep, MOHHUTOPUHI MapajuleNbHBIX OLIEHOK —
noo6poxenareneil 1 KPUTHKOB;

- Y4eT JOJTOCPOYHOM MEPCHEeKTUBBL. JTO O3HAYAaeT YMEHHE CBS3BIBATH JIIOOOE
TeKylee (oneparuBHOE) IJIAHUPOBAHUE C MEPCIIEKTUBHBIM;

- aHamu3  ¢akTopa HeompeneneHHocTH. Ceromns mobas mporpaMmma
peanu3yercss B  YCIOBHUAX HECTAaOWIBHONW OOCTaHOBKH, KOTJA COXpaHSAETCs
BO3MOXHOCTh ~ KPU3HMCOB,  UYPE3BbIUAMHBIX  OOCTOSITENBCTB,  HEMPEABUICHHBIX
CTUXUMHBIX OeACTBUM. B COBpEeMEHHOM Hayke 3TO HAIUIO OTpPaXEHUE B TEPMUHE
«cTpaTernyeckas HecTaOWIBHOCTB». Bmecte ¢ TeM  cOBpeMeHHass  Hayka
(MaTemaTuKa, CTaTHCTHKA) MHOTO cienaja s TIIyOOKOro IMOHMMaHus ¢dakTopa
HEONPENIEICHHOCTH, M H3TOT (PAKTOp JIOCTAaTOYHO YAacTO MOXHO pacCUUTaTh C
OTIPENIETICHHOW CTENEHbI0 TOYHOCTU. [[Jisi 3TOro Kk paszpaboTke y4eOHBIX MporpamMm
HE0OXOAUMO MPUBJIEKATh YUYUTEIECHU-IPAKTUKOB;

- CHUCTeMHBI monxona. Peub uger o HEOOXOAMMOCTH IEIOCTHOTO TMOJX0Ja K
pEelIeHUI0 TIOCTABJIIEHHBIX MPOOJeM, B paMKax KOTOpOro OO0JblIOe BHUMaHHUE
yIAENseTCs B3aMMOCOIIACOBAHUIO YUEOHBIX NPEIMETOB;

- UEHHOCTHBIM moaxoJ. OH COCTOMT B TOM, UYTO OCHOBHBIC LIEJM U 3aJlayu
MPOTPaMMBbl JTO0JDKHBI OBITh apTyMEHTHPOBAaHbI C YUETOM FOTOBHOCTH M CIIOCOOHOCTH
yUYaIUXcsl K BHIIOJIHEHUIO KOHKPETHOM 3a7auMl B OMPEEICHHBIX YCIOBUSX;

- TIOBBILIEHHOE BHUMAaHUE K pecypcaM. Pazgen o pecypcax moJbKeH 3aHUMATh B
nporpamMax STEM oOpa3oBaHusi 0JJHO U3 MEPBBIX MECT;

- HCIOJh30BAaHUE AJMUHUCTPATUBHBIX CTPYKTYpP U BHUMaHHE K IOPUAUYECKUM
acrmeKTaM HX JeATeNbHOCTU. {1 ocymiecTBieHusl 000 MporpaMmbl HEOOXOIUMO
3aJIeUCTBOBaTh ~ COOTBETCTBYIOIIME  YUPEKJCHUS,  WHCTUTYTBI W JpYyrue
aJIMUHUCTPATUBHBIE CTPYKTYpHIL. bojbllioe 3HaueHHe NpUaaeTcs MPaBOBBIM acleKTaM
NesSTeIbHOCTH MHCTUTYTOB. Ormopa Ha 3aKOH SIBISETCS COCTaBHOM YacThIO
rOCperyIMpOBaHNUS;

- TOTOBHOCTHh 000O0IIATh HAKOIJIEHHBIN OIBIT B XOJA€ PEalU3aluyd MPOTPaMMBbL
VYuyebHast mporpaMma — 9TO TMPOLECC HENPEPHIBHOM OLEHKU U TEPEOLICHKH
pe3yNbTaToOB, TBOPYECKOTO OOydeHHs W pa3BuTus. s peanmuzanuu mporpamMMbl
TpebyeTcsl crenualibHas MOATOTOBKA M IMEPEnoJAroTOBKAa 3a/JeCTBOBAHHBIX B HEM
Mearoros..

B KazaxcraHe, kak yxe€ OTMEUYalloCh, HAadaTo akTuBHOE paszBurue STEM
obpazoBanusi. I[lonTBepkaeHueM TOMY sIBIsieTCsl 00O3HAYEHHBIM TIEpEexXo] Ha

OOHOBJIEHHOE COJIEpKaHUE IIKOJLHOTO oOpa3oBanusi B kKoHTekcte STEM, dto
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0003HaueHO B ['ocymapCTBEHHOW NporpaMMe pa3BUTHS 0Opa3oBaHUS W HAayKd Ha
2016-2019 rr. [ns peanmuzanuu HOBOM 0Opa30BaTENbHOW MMOJUTHKU IIAHUPYETCS
BKJIIOUEeHHE B yueOHble mporpaMmbl STEM-31eMeHTOB, HamnpaBlIeHHBIX HAa Pa3BUTHE
HOBBIX TEXHOJIOTUM, HAYYHBIX MHHOBAIIM, MAaTEMaTUYECKOTO MOJIEITUPOBAHUS.

HeoGxonuMo 0co60 OTMETUTH CIOXKHOCTh M MHororpanHocts STEM
00pa3oBaHusl, B pe3yJbTaTe YEro JJisl PEIICHHs] BOIIPOCOB, CBSI3aHHBIX C OTCYTCTBUEM
STEM-rpamOoTHOCTH, pa3pabaThIBalOTCS caMmble pa3HOOOpa3HbIe MPOrpamMMbl IO
BHUNlY, HANpPABJICHUIO U YPOBHIO CJHOKHOCTH [23]. MOKHO BBIIEIUTh MHOKECTBO
OCHOBHBIX MOJIXOJIOB K UX pa3paboTKe.

[lpy BcemM MHOrooOpa3uu CYIIECTBYIONIUX TOJIXOJOB MPAKTUYECKU BCE
HccreIoBaTeNM cXoaaTcsi Bo MHeHuHu, uto STEM o6pazoBanue — 3TO COBpPEMEHHbBIN
oOpa3oBaTenbHbI  (PEHOMEH, O3HAYaIOU[MK TMOBBIIICHHE KAayecTBAa IMOHUMAaHUS
0oOydJaromMucs JUCIHUIUIAH, OTHOCSIIUXCA K HayKe, TEXHOJIOTUH, WHXEHEPUH HU
MaTeMaTuKe, IeJlb KOTOPOMl — MOAroTOBKa oOydarommuxcs K Oosee 3pheKTUBHOMY
MPUMEHEHUIO TIOJIyYCHHBIX 3HAaHUM MJs penieHus NpoQEeCcCHOHANBHBIX 3a/lady U
npobysieM (B TOM YHUCIE 4Yepe3 YIy4YlEHWE HaBBIKOB BBICOKOOPTAHW30BAHHOIO
MBIIUIEHUs1) U pa3Butue komrmereHMu B STEM (pe3ynbprar 4ero MO>KHO Ha3BaTh
STEM-rpamoTHOCTBIO). 37aech auckyccun no STEM oOpa3oBaHui0 B OCHOBHOM
COCPEIOTOYEHbl HA  YKa3aHMM HEOOXOAUMOCTH  YIy4YIIEHHs MpEernojaBaHus
OTAENBHBIX JUCIMIUIMH W pPabOThl HaJ TMOBBIIIEHUEM KOJMYECTBA OamioB IO
MEXKIYHAPOJHOMY TECTHPOBAHHIO OOYydYaroIIUXCsi, OCOOCHHO B 00JacTH HAyKd U
MaTEeMaTHUKH.

B nemom 3Hauenuwe pedopmbl oOpazoBanus B STEM-HampaBiieHHH MOKHO
BBIPA3UTh Yepe3 TPU KIIOUEBHIX (hakTopa:

- TIEpBBIN CBA3aH C TI00aTBHBIMU YKOHOMHYECKUMU MPOo0OJIeMaMH, ¢ KOTOPBIMU
BCTpPEUAETCS KaXKaasi Hallus;

- BTOpOM yKa3blBaeT Ha W3MEHAIOIIUECS MOTpeOHOCTH B palouelt cuie,
KOTOpbIE TpeOyIOT 00J€€ KOMIUIEKCHBIX M THOKHMX, 3HAHWM, YMEHHM M HaBBIKOB,
COOTBETCTBYIOIMX TpeOboBanusiM XXI Beka;

- Tpetuit moadepkuBaeT cnpoc Ha STEM-rpaMoTHOCTb, HEOOXOIMMYIO ISt
penieHus ro0aIbHBIX TEXHOJOTUYECKUX U 3KOJIOTHUECKHUX MPOOIEM.

Jns BHenpenuss B mikosiax STEM oGpa3zoBaHusi MOTYT OBITh HCHOJB30BAaHbI
camble pa3Hble KOHUEMNIMHU, O00pa3oBaTENbHbIE MPOTrpaMMbl KaK OCHOBHBIE, TaK H
JOTIOJIHUTENIbHBIE. Y TakuX IIKOJ MOTYT OBITh pa3Hash TeMaTHKa, IeJaroruuyeckue
MOAXOJbl, CUCTEMBI CBS3€H U COTPYIHUYECTBA.

CymiecTByroT TpeboBaHUS K pa3pab0TKe yueOHBIX mporpamm [24].

Takue mporpaMMbl COCTABJISIIOTCS Ha OCHOBE THIIOBBIX, B KOTOPBIX OOBIYHO
OTpa)kaercs coJiepKaHue HAI[MOHAJIbHO-PETHOHATIBHOTO KOMIIOHEHTA
cootBercTBytomero ['OCO, a Takke JOKaIbHOTO (IIKOJHHOTO) KOMIIOHEHTA,
YUUTBHIBAIOTCS BO3MOKHOCTM METOJMYECKOTO MOTEHIMalla IEJaroroB, a TaKxKe
MH(OPMALIMOHHOTO, TEXHMYECKOro O0OeCrleueHuss U, €CTECTBEHHO, YpPOBEHb
MOATOTOBJICHHOCTH y4amuxcd. OObMHO yyeOHas mporpaMmma CTPYKTYPHO COCTOMT
U3 TPEX OCHOBHBIX KOMIIOHEHTOB:

- TMOSICHUTENbHAS 3alMCKa WU BBEACHUE, B KOTOPOM OMPEAENAIOTCS LIEJIEBBIC

HalpaBJICHUS H3Y4YEHHUs JAHHOTO KOHKPETHOrO Y4YyeOHOTO MpeaMeTra B CHCTEME
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y4eOHBIX TIPEAMETOB, IPENOaBaeMbIX B paMKaxX 00I1e00pa30BaTEIbHOM IITKOJIBL;

- cojepkaHue oOpa3oBaHMs, T.e. y4eOHbBII Marepuan, KOTOPBIA BKIIFOYAET
OCHOBHYIO HH(OpMAIHIO, TMOHATHS, 3aKOHBI, TEOPUHU, IMEpeUYeHb O00sI3aTeIbHBIX
MIPEIMETHBIX HABBIKOB M YMEHHUH, a TaKKe MepeuyeHb 0O0IIeydeOHbIX U CHEIHATbHBIX
HABBIKOB U yMEHHM, POpMUPOBAHUE KOTOPHIX OCYIIECTBISICTCS HAa MEXKIPEIMETHOM
OCHOBE;

- METOJAMUYECKHE PEKOMEHAAIMU 10 BOMPOCaM ONpEeAeNieHUs IMyTell peain3anun
MpOTpaMMbl, METOJIOB, OPTaHU3AIIMOHHBIX POpM, cpescTB OOyUEeHHUsI, OLIEHKU 3HAHUM,
HaBBIKOB M yMEHMI, NpHOOpETaeMbIX YYallUMHUCS B NPOILECCE M3YYEHHs JaHHOTO
y4eOHOTo mpeameTa.

Ocob6oe BHuManue B nporpammax nmo STEM o6pa3zoBanuto ypensercs
MEXKIIPEAMETHBIM CBSI3M. DTO TMO3BOJISIET YUUTEIO MPOSIBUTh TBOPUYECKUN MOAXOJ K
MOYPOYHOMY IUIAHHUPOBAHUIO M peaju3alliil MEXNPEIMETHBIX CBSI3eM B pealibHOM
eIarornyecKkoun JIENCTBUTEILHOCTH. Y4yeOHO-METOUYECKOE oOecrieueHue
MporpaMMbl — CHHCOK HCIOJIB3YEMBIX B 00pa3oBaTeIbHOM IMpollecce Yy4eOHOM,
Hay4YHOM, CJIOBapHO-CIPABOYHON muTEeparypbl (OCHOBHOM U JOMOJIHUTEIHLHON),
HOPMAaTUBHO-TIPABOBBIX UCTOYHUKOB, HATJISITHBIE M TEXHUYECKUE CPEJCTBA 00yUYEHUs
U Jp., 6e3 KOoTopbix 3(PPEeKTUBHOCTHh ayJUTOPHONW M CaMOCTOSITEIbHOM pabOoThl, HE
rOBOpPS y’K€ O JUCTAHIIMOHHOM 00pa3oBaHUU, OyAET CBEIEHA K HYJIIO.

CylecTBYIOT CIEAYIOIIHNE TOAXO0Abl K pa3paboTKe yueOHBIX MPOTPaMM:

- UHTETPUPOBAHHBIN;

MYJIBTAUCIUTUTAHAPHBII;
CUCTEMHO-/1€ATeIbHOCTHBII;
MOJTyJIbHO-KOMIIETEHTHOCTHBIH;
MIPaKTUKO-OPUEHTUP OBAHHBII;
KOMITETEHTHOCTHBIM.

Mynemoucyuniunapuoviti  nooxoo  [25]: 4epe3 pOOOTOTEXHHKY Y4YUTh
MareMaTuke, (PU3uKe, XUMUH, MPOEKTHOW NESITEIIbHOCTH, pab0Te B KOMaHIE U JakKe
uctopun u Ouosorud. [lpenmnoceuikol K Pa3BUTHIO MYJIbTHAUCIUILTMHAPHOTO
noaxojna B obOmactu oOpazoBaHusi ctasio nosiBieHne STEM, B KOTOpoM ypOBEHb
MYJIETUAUCLMILTIMHAPHOCTH MCCIEA0BAaHUI OKa3ajcsi MHOTO BbIIIE, 4eM B Apyrux. B
HACTOSIIIIEE  BpeMsI MOJKHO TMPOTHO3UPOBATH POCT  MYJIBTUIUCIUILUTMHAPHBIX
UCCIIEJOBaHUN B  OOJIACTM NPEIMETOB  E€CTECTBEHHO-MATeMaTHYEKOTO  IUKIIA,
ocobeHHO s Tex cdep  ACSATENBHOCTH, KOTOpble  TPEeOYIOT  MEX-H
MYJIBTUAUCIMIUIMHAPHOCTH. Ha  auHaMHKy MyJNbTUAUCHUIUIMHAPHOTO  IMOJX0J1a
OKa3bIBAIOT clieAyrolne (paKkToph:

- peanu3anus LeJIeBbIX MPOTpaMM MPUKIATHOTO XapaKTepa;

- IHCTUTYLIMOHAIbHBIN (haKkTop;

- COOTHOIIEHUE TIPAKTUKU U HAYKU.

[lpy MyJIBTUAMCUMIUIMHAPDHOM MOJXO0JE€ HEOOXOAUMO IPUMEHEHUE HOBBIX
MOHUTOPUHTOBBIX TEXHOJOTHMM B OTCICKHBAHUM PE3YyIbTaTOB, KOTOPBIE HOCAT
OTCPOYEHHBIM XapakTep, T.€. HENIb3s OLUEHUTh WX 3PQPEKTHUBHOCTh Cpa3zy Mo
OKOHYaHUM UCCIIEN0BATENbCKUX PAOO0T WM pean3aliy NPOrpaMMBI.

Cucmemno-oesmenvHocmublil n00xo0 [26] odbecneunBact:

- IIEpexXoJa OT H30JIMPOBAHHOTO M3YUCHHA Y4YalIUMHUCA CHUCTCMbI HAYYHBIX
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MOHATUN K BKJIIOUEHHUIO COJEpKaHUA OOYYEeHHMS B KOHTEKCT PEIICHUS KU3HEHHBIX
3azay;

- TepexoJ, OT WHIWBHUIYAIbHOW (OpMBI YCBOEHHUS 3HAHUW K MPU3HAHUIO
pematoniell poiaM y4eOHOro COTPYIHHMYECTBA B JIOCTHKEHUHM IeNeil oOydeHHs
(ymeHnue paboTaTth B KOMaH/IE).

CucTeMHO-/1eSI TeTbHOCTHBIA TMOJX0/ TO3BOJIIET Ha KaXKJIOW CTYNEHU OOIIEro
0o0pa3zoBaHus:

- TMpEeNCTaBUTh IeNd O0Opa3oBaHUsT B BHUJAE CHUCTEMBbI KIIOYEBBIX 3ajad,
OTPAKAIOIIMNX HaNpaBieHUs (OPMUPOBAHUS KAUECTB JIMUHOCTH;

- Ha OCHOBaHMU TMIOCTPOCHHBIX IIesied O0OOCHOBATh HE TOJIBKO CIIOCOOBI
JEUCTBUM, KOTOpBIE NOJDKHBI OBITh CHOPMHPOBAHBI B y4eOHOM IIpoliecce, HO U
cojiep>kaHrue 0O0y4eHUs] B UX B3aUMOCBSI3H;

- BBIIETIUTh OCHOBHBIE PE3YyJbTaThl OOYUYEHHUS M BOCHHUTAHUS KaK JTOCTHXKEHUS
JUYHOCTHOTO, COIMAIbHOTO, KOMMYHUKAaTHBHOIO M TI03HABaTEIbHOTO Pa3BUTHUSA
yUalmxcs.

K 4wuciny miaHupyeMbIX pe3ylbTaTOB OCBOEHHUS OCHOBHOM 00pa3oBaTEIbHOU
MIPOTPaMMbl OTHECEHBI:

- JMYHOCTHBIE PE3YyJbTaTbl — TOTOBHOCTh M CHOCOOHOCTh OOydYarolmuxcs K
CaMOPa3BUTHIO, CPOPMUPOBAHHOCTh MOTHUBALUM K YYEHHUIO U MO3HAHUIO, LIEHHOCTHO-
CMBICIIOBbIE YCTAaHOBKM YYEHHKOB, OTpa)alollue WX HWHAUBUAYaJIbHO-JITMUYHOCTHBIC
MO3ULIMH, COLMAIIbHBIE KOMIIETEHTHOCTH, JIMYHOCTHBIE KauecTBa;

- c(pOpPMUPOBAHHOCTH OCHOB TPAXKJAHCKON UACHTHYHOCTH;

- MeTamnpeIMETHbIE PE3yJbTaThl - OCBOCHHBIE O0YUYaIOIIMMUCS YHUBEPCAIbHBIC
yueOHbIe JeHcTBUA (MT03HABATEIIbHBIC, PETYISTUBHBIE U KOMMYHUKATHUBHEIC);

- TpeAMETHBbIE PEe3yJbTaThl - OCBOCHHBIM OOYYAIOIIMMUCS B XOJ€ HU3YYEHUS
y4eOHBIX TMPEAMETOB OMBIT CHEHUPUUECKON I KaxJIoM MpeaMeTHOM obsactu
NeSTebHOCTU 10 MOJIYYEHHI0 HOBOTO 3HAHUSA, €r0 MpeoOpa3oBaHUI0 U NPUMEHEHHUIO,
a TaKXkKe CHCTeMa OCHOBOIOJAraroUUMX 3JEMEHTOB HAyYHOTO 3HAHM, JieXallas B
OCHOBE COBPEMEHHOM HAyYHON KAPTHUHBI MHUPA.

JIngHOCTHBIE pe3yJbTaThl (POPMUPYIOTCS 3a CUET pealu3alid Kak Iporpamm
OTAEJIbHBIX Y4YEOHBIX MPEIMETOB, TaK M MPOrPaMMbl JTyXOBHO-HPaBCTBEHHOTO
pa3BUTUS U BOCHUTAHHUS OOYYaIOIIUXCS, MPOrpaMMbl (GOPMUPOBAHUSA KYJIBTYphI
310poBOro u 0Oe3zomacHoro oOpa3za JKM3HM. MeranpeaMeTHble pe3yibTaThl
dbopmupyroTCs 3a Ccu€T pealu3aluu MporpaMMmbl (GOPMUPOBAHUS YHUBEPCATIBHBIX
y4eOHBIX JNCUCTBUM W MporpamMM Bcex 0€3 HCKIIOYEHHS Y4eOHBIX NpeameroB. B
pe3ynbrare HW3Yy4YeHHs TpeIMeToB Yy oOywaromuxcss OyayT chopMHUpPOBaHbI
JMYHOCTHBIE, pEryIsITUBHBIE, MO03HABATEIIHHbBIE u KOMMYHHUKATHUBHbBIC
YHHUBEpCAJlbHbIE Yy4eOHblEe JCHCTBUS Kak OCHOBa yMEHHsS Yy4uTbcid. CHUCTEMHO-
NeSTeIbHOCTHBIM TOJIX0J 00ecrneunBaeT JOCTH)KCHHE IUIAHUPYEMBIX pe3YyJIbTaToOB
OCBOEHHUSI OCHOBHOM 00pa3oBaTENbHON MpOrpamMMbl 0Opa30BaHUSl U CO3/1a€T OCHOBY
JUISL  CaMOCTOSITENTBHOTO  YCIICITHOTO YCBOGHHUSI OOYyYarolMMHUCS HOBBIX 3HAHUM,
YMEHHUM, KOMIIETEHIIUNA, BUOB M CIIOCOOOB JI€ATEIILHOCTH.

B nenoMm cucTeMHO-AESATENbHOCTHBIA MOAXO0A B OOY4YEHHMHM O3HA4yaeT, 4TO B
TOM TMPOILIECCe CTABUTCA W PEIIAeTCs OCHOBHAs 3ajadya oOpa3oBaHUS - CO3JaHUE

YCJIOBUWA  Pa3BUTUS TapMOHUYHOW, HPABCTBEHHO COBEPIIECHHOW, COLMAJIBHO
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aKTUBHOU, MPO(ECCUOHATBHO KOMIIETEHTHOW M CamMOpa3BUBAIOLICHCS JIMYHOCTH
yepe3  aKTHBU3aLMI0 BHYTPEHHUX pe3epBoB. [lns  peaim3anmd  CHUCTEMHO-
JeSTeIbHOCTHOTO TMOAX0Ja HEOOXOIUMO MEPEUTH OT OCBOEHUSI OTIEIbHBIX YUEOHBIX
MPEAMETOB K MEXIPEIMETHOMY H3YYEHHUIO CIIOKHBIX CHUTyallMid pealbHOM >KU3HH.
COOTBETCTBEHHO, CHEIU(PUUECKUE IS KaKJIOro y4eOHOro mpeaMera ACUCTBUS U
Omlepaluyd JOJDKHBI OBITh JOTOJIHEHBl YHUBEpPCAJIbHBIMU (METanpeaMEeTHbIMHU)
yueOHbIMU  AcicTBUsAMHU. [lesTenbHOCTHAss (¢opma pe3yabTaToB 00pa3oBaHUs
npeanojiaraeT psAja CYHIECTBEHHBIX HW3MEHEHM B oOpaszoBaHuu. Hampumep, stu
W3MEHEHHUS KOCHYTCSI CHUCTEMbI OLICHKM JOCTHKEHUS IUIAHUPYEMBIX pe3yJIbTaToOB
OCBOEHHUSI OCHOBHOM 00pa30BaTEbHON MPOTPAMMBI, B TOM YHCJE HE TOJBKO OLIEHKH
WHAUBUAYAJIbHBIX JIOCTHKEHUN O0OyYarolluxcs, HO U JESITEeIbHOCTH IeJarora,
00pa3oBaTeNbHOTO yUpexkJeHus. l3MeHeHuss B 00sA3aTEILHOM TMOPSAKE OyIyT
3aTparuBaTh BONMPOCHI MPOEKTUPOBAHUS 00pa30BaTEIbHOIO MPOIEcca ¢ TOUYKH 3pEHUs
€ro HampaBJICHHOCTH Ha JIOCTMKEHHE, B TOM YMCIIE U HCIOJIb30BAHHUE COBPEMEHHBIX
TEXHOJIOTUN JIeSITEIbHOCTHOTO THIMA, K KOTOPHIM MOXHO OTHECTH TEXHOJOTHUH,
OCHOBaHHbBIE Ha yYpOBHEBOW nuddepeHimanmm, Ha Co3JaHuu y4eOHBIX CUTYalluid, Ha
peanu3ali MPOEKTHOM M HCCIEeNOBATEIbCKONW JESTENbHOCTH, Ha KOOTEpalud B
oOydenun u 1p. M3meHeHust OyayT MPOUCXOIUTh U B MOAXOJAX K MOHUMAHUIO H
OLICHKE  MNpO(PEeCCHOHATLHON  NEeNarorn4eckoid  KOMIIETEHTHOCTH, TaK  Kak
COBpPEMEHHBI Menaror JOJDKeH YMeTh TNPOEKTUPOBaTh M OPTraHU30BBIBATH
oOpa3oBaTeNbHbBII  MPOLUECC B  COOTBETCTBUM C  CUCTEMHO-JAESTEIbHOCTHBIM
MOAXOJ0M, YMETh TMPOEKTUPOBATh U PEATU30BBIBATH MPOTPAMMy  Pa3BUTHUS
YHHUBEPCAJIbHBIX YUEOHBIX JCMCTBUI y y4Jaliuxcs CBOEro Kjacca, YMETb HCCIEI0BaTh
YpOBEHb  JOCTIDKEHUST HE TOJBKO TMPEIMETHbIX, HO U JUYHOCTHBIX U
METaIlpeAMETHBIX PE3yJIbTaTOB OCBOCHUS YUYEHHKAMHU OCHOBHOM 00pa3oBaTelbHOM
nporpaMMbl. CHCTEMHO-JEATEIbHOCTHBIM MOJAXOJl HAlEIEeH Ha pPa3BUTHE JIMYHOCTH,
Ha (opMUpOBaHUE TPAXKIAHCKOW HIEHTUYHOCTH, YKA3bIBAET M MOMOTAET OTCICAUTH
LIEHHOCTHBIE OPUEHTHUPBI, KOTOPHIE BCTPAUBAIOTCS B HOBOE IOKOJICHHE CTaHIapTOB
oOpa3zoBaHUsL.

OcnoBonosararomuM ommmurneM STEM noaxona sIBIAS€TCS WHTErpUpOBaHHAS
oOpa3oBarenbHas cpeda M MEXKIpeAMETHas OpraHu3auus y4eOHOro Impolecca.
[lomoOHast MeTOM07OTUSl TO3BOJISIET YYEHUKAM TMOJYYUTh LEIOCTHYH0 KapTUHY
M3y4aeMoro Mupa U JIEMOHCTPUPYET YCJIOBHOCTb PA3ZC/ICHUS HAYKH HAa OTIEJbHBIC
MpeAMEeThl. YUEHUKH Y4YaTcsli MCIOJb30BaTh JOCTHXKEHUS W UHOOpPMAIMIO U3 OJHOU
HAyYHOM JWCUMIUIMHBI JJI1 pEeUleHus 3aJad NpH MU3YYEHUU JPYyTUX HayYHBIX
JTUCIUIUTMH. JTa OYE€Hb COBPEMEHHas y4yeOHash METOJIOJIOTUSl pa3BUBAET y YUYEHUKOB
TBOPYECKOE MBIILJICHUE U MIUPOTY BUJIEHUS MPOOIEMbl, HEOOXOAUMBIE JIJIsI PEIICHUS
HAy4YHBIX 3a7]a4 CO MHOTMMH IMEPEMEHHBIMH, a TaKke (POKycHpyeT WX BHUMAaHHE Ha
peabHOM MPWIOKEHUH 3HAHUU JJI PEIICHUs] CYIIECTBYIOIINX MPOOIIeM.

Mooynvro-komnemenmuocmuvlii. n00x00 [27] — 3TO COBOKYMHOCTh MOYJIEH,
HaIPaBJICHHBIX Ha OBJIQJICHUE OMNPEACIICHHBIMH KOMIICTCHIIUSIMHU.

[Iporpammel  STEM i1 mkoabHUKOB 7-14 JjleT paccyMTaHbl TakXe Ha
YBEIMUCHUE WX HMHTEpEca K CBOUM DETYSIPHBIM 3aHATUSM. Hampumep, Ha ypokax

GUBUKHA MPOXOAST CUIY MPUTSKEHUS 3€MIIH, OOBACHIIOT (PopMysaMu Ha JOCKE, a B
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kpyxkkax STEM HIKOIBHUKHU, CTPOSI M 3aITyCKasl MAPAIIIOThI, PAKETHI WX a3POIUIAHBI,
MOTYT yKpenutb cBou 3HaHuA. lllkonbHHMKaM He Bcerga JErko YHAeTcsl IMOHATH
TEPMHUHBI, KOTOpbIE OHM HE BUIAT WIM He cielmar. Hampumep, naBieHue wuim
pacuiupenue oObemMa u3-3a TMOBBIIICHUS TemnepaTypbl. B 3anatusix STEM oHu,
MPOBOJISI PA3BJICKATEIbHBIE IKCIEPUMEHTHI, JETKO MOTYT MOHATH 3TU TEPMHUHBIL.

KauecTtBo 00Opa3oBaHMsi Ha COBPEMEHHOM JTalle IMOHMMAETCA KaK YpOBEHb
cnel(pUUecKnx, HaANPEAMETHBIX YMEHHM, CBSI3aHHBIX C CAMOOMPEIEICHUEM H
camopealM3aliei JMYHOCTH, KOIJa 3HaHus mpuoOperarorcs He "BOpok", a B
KOHTEKCTE MOJIENIM Oyayliend NesaTeIbHOCTH, XU3HEHHOM CHUTyallud, Kak 'HaydeHue
KUTh 37ech W ceiyac”. Ilpenmer Hamed TropJOCTH B MPOIIOM — OOJBIION 00BEM
(aKkTHYECKHX 3HAHUW — B U3MEHHUBILEMCS MUPE MOTEPST CBOIO LEHHOCTh, TOCKOJIBKY
mobas umHbopMarmsa OBICTpO ycTapeBaeT. HeoOXOIMMBIM CTAaHOBSITCS HE CaMHU
3HAHMS, & 3HAHHUS O TOM, KAaK W IJi€ UX NpUMEHATh. Ho elle BaxkHee 3HAHHE O TOM,
Kak uH(pOpMalMI0 100bIBaTh, UHTEPIPETUPOBATh, WM CO3AaBaTh HOBYW. M TO, H
Ipyroe, U TPETbE — PE3yIbTaThl IEATEIIBHOCTH, a AESITEIbHOCTh — 3TO PELICHUE
3amad. Takum oOpa3oM, Kellas CMECTUTh aKIeHT B 00pa30BaHUU C YCBOEHUS (PaKTOB
(pe3ynpTaT — 3HAHWA) Ha OBJIAJCHHE CHOCOOAMHU B3aUMOJCHCTBUS C MHUPOM
(pe3ynbTar — yMEHHMsI), Mbl TPUXOJUM K OCO3HAHUIO HEOOXOJMMOCTH H3MEHHUTH
XapakTep y4eOHOTo IMpolecca 1 CroCOObI JeATeIbHOCTH YUYalUXCsl.

[lpu nanHOM MOAX0Je K OOYYEHHIO OCHOBHBIM 3JIEMEHTOM Pa0OThI YUaIIUXCs
Oyner peuieHue 3agay, T.€., OCBOCHHME JEATEIbHOCTH, OCOOEHHO HOBBIX BHJOB
NEATEIbHOCTH: y4eOHO-HCCIIeI0BATEIBCKOM, MMOMCKOBO-KOHCTPYKTOPCKOM,
TBOpYECKOW U JIp. B 3TOM cnyyae pakTuueckue 3HaHHUSA CTaHYT CIEACTBUEM pPaOOTHI
HaJ| 3ajJayaMi, OPTaHW30BAaHHBIMH B IIeleco00pa3Hyi0 U A(DQPEKTHBHYIO CHCTEMY.
[MapannenbHO ¢ OCBOEHMEM JEATEIBLHOCTH YYEHUK CMOXKET C(hOPMUPOBATH CBOIO
CUCTEMY ILIEHHOCTEH, MOAAEpPKHBAEMYyI0 COLUMYMOM. I3 maccuBHOro mnotpeduTesns
3HAaHUW  yYalluiicss  CTAaHOBUTCS  aKTUBHBIM  CYOBEKTOM  00pa3oBaTeNnbHOM
nesiTedbHOCTH.  Wrak, mnpu  OCBOEGHMM  y4YallUMHUCS  ONPENEJICHHbIX  BUIOB
JeSTeIbHOCTH, 4Yepe3 OCBOCHHE Yy4yeOHOU IesATeTbHOCTH U TPHU COOTBETCTBYIOIIEH
opraHu3aluu U OTOOpe coaepKaHusl il y4eOHOro MNPOCTPAHCTBA MPOMCXOUT
MEPBUYHOE CAMOOIPEAEIICHUE IIKOJbHUKOB, KOTOPOE B JalbHEMILIEM MOET 3a/1aTh
ONPEACIICHHYI0 TpPAaeKTOPHUIO >KM3HEHHOTO TMyTH. Kareropusi AeATeNIbHOCTH IIpHU
TaKOM MOAXOJe K OOy4deHHIo sBiseTcsd (YHIaMEHTAILHOW W CMBICI000pa3yromien
JUTSL BCETO Tpoliecca O0ydeHHUs.

B Hactosimiee Bpemsi K Npo(HIbHON MOATOTOBKE B IIKOJIE MHPEIbABISIOTCS
HOBbIE TpeOOBaHMS HE TOJIBKO M0 COJEpPKaHHI0, HO U IO CaMOM CHCTEeMeE
opranuzanuu  y4ebHoro  mporecca. CoBpeMeHHBId  paboTomarenh  OTAAeT
MpeuMyIlecTBa TMpU  MOpueMe Ha pabdoTy  CHEHUAIMCTYy, CHOCOOHOMY K
npodecCHOHAILHOMY ~ caMOOOpa3oBaHHWIO, TBOPUYECKHM  OPUEHTHUPOBAHHOMY K
BBITIOJIHSIEMOM padoTe, o0nafaronieMy akTUBHON TIpodeCCUOHATLHON TO3UIIUEH.

OnuuM w3  myTedl TOBbIIIEHHS MoOTuBanuu oOydawomuxcs k STEM
00pa30BaHUIO SIBIISIETCA MCIIOJIb30BAHUE HA YUEOHBIX 3aHATHSAX OJOYHO-MOJYJIBHOTO
noaxoga K OOy4eHMI0O C TNPUMEHEHHEM HHPOPMAIUOHHO-TEXHOJOTUYECKUX
pecypcoB, MoIepKUBAIOIINX U3ydeHne yaeOHoro marepuana mo STEM mpeamery.

B oGpa3oBarenbHblii MOIYJIb MOTYT BXOAST CIEAYIOIIUE AJIEMEHTHI:
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- TIOJIHBIM KypPC JIEKLIMHU 10 KaXKJI0U TEME;

- KOHTPOJIbHO-OLICHOYHBIE CPE/CTBA;

- CIIPABOYHBIN U JOTIOJHUTEIBHBIM MaTepUa;

- TeMaTUYECKHE MPE3EHTALINY;

- METOJMYECKHE YKa3aHWUsi 10 BBIIOJHEHUIO MPAKTUYECKUX paboT U 10
OpTaHM3AIMU CAMOCTOSITEILHON PabOThl 00yUArOIITUXCS.

Bes  crpykrypa ydeOHOro Marepuajia CHUCTEMAaTH3MPOBAaHA B yUEOHBIX
MOJIYJISIX, BO3MOXXHO B DJJEKTPOHHOM BHUAE Mg 0o0jee JOCTYIMHOTO H3y4eHUs
0oOydJarolmuMHCA  CaMOCTOATENbHO. MoTuBamust  (GopMHUpYyeTCcsT 4epe3 HaBBIKH
CaMOCTOSITEIbHOM pabOThl € Y4e€TOM OCOOEHHOCTeM WHIAMBUAYAIBHOTO TEMIIa
YCBOEHHSI M3y4aeMOTo MaTepuara.

[lpu opranmzammu  yd4eOHOTO  MpoIlecca  CYIIECTBYET  OMpe/eeHHas
MOCJIEIOBATEIbHOCTh:  TEOPETUYECKOE  PACCMOTPEHHE  TEMbl,  aKTyalu3alus
MOJYYEHHBIX 3HAHWW, PEIICHHWE TNPOU3BOJACTBEHHBIX CHUTYyallMl, KOHTPOJIb 3HAHUU
MpPU  BBINOJHEHUHM CaMOCTOSITEIbHOW pabOThl C MPUMEHEHHUEM DJIEKTPOHHBIX
peCypcoB, KOPPEKTUPOBKA OIIMOOK C PEKOMEHAALMAMU 10 UX YCTPAHEHUIO.

MO>KHO BBIICNIUTh Ba)KHbIE MOMEHTHI 1O BHEIPEHUIO MOJYJeH B y4eOHBII
po1iecc:

- mepel KaXAbIM MOJYJEM IMPOBOJIUTH KOHTPOJb 3HAHUNA OOy4YaroIIMXCs Tak
ke, KaK U MPHU 3aBEPILICHUU €r0 M3YYEeHHsI, YTOObI UMETh peabHy0 HHpOpMaIuio o0
ypOBHE C(HOPMHPOBAHHOCTU KOMIIETEHIIMM M BO3MOKHOCTU MPUCTYIUTh K U3YUYECHHUIO
HOBOTO MOJYJSI M IPU HEOOXOAUMOCTH MIPOBECTH KOPPEKTUPOBKY 3HAHUM;

- Tocle 3aBepuieHUs padOThl C MOJYJEM HPOBECTH PEPICKCUIO 3aJaHMid,
BBI3BABIIUX CJIOXKHOCTh MPU U3YUECHUHU, TIPOBES OMPOC CPpen 00yUarOIINXCs;

- IpU HU3KOM YPOBHE YCBOCHMS MaTepuana MOXKHO BHECTH KOPPEKTUPOBKU B
coJiepKaHue MpOrpaMM M pa3padoTaTh CHPABOYHBIA MaTrepuan MO0 KOHKPETHOU TeMe
B 2JICKTPOHHOM BHJIE.

OnHa M3 OCHOBHBIX MW B OCHOBE MOJYJBHOTO TMOJAXO0Ja K OOY4YEeHHIO —
aKTUBHAs TMO3UIIMS OOydYaromerocs, KOTOPBI 3aWHTEPECOBAaH B CBOUX 3HAHUSX, a
MeAaror OCYILECTBIISIET YIPABJICHUE: MOTUBUPOBAHUE, OPTaHU3aLMIO, KOOPAUHALMIO,
KOHCYJIETUPYET, KOHTPOJIMpYyeT. blIouHO-MOnynbHash cuctemMa oOOy4deHHUs JeJaeT
HEHTpaAIbHOM (UTYypoll ATOTO Mpollecca y4eHHKa, OOecreyuBas €My BO3MOXKHOCTb
MOJIHOTO JAOCTHKEHUSI TPEOyEeMbIX pe3yJIbTaToB.

NudopmarnoHHble  CUCTEMBI  TO3BOJISIIOT  BOBJIEKaTh  OOydYarolmuxcs B
Pa3BUBAIOIYIO, TIO3HABATEIbHYIO  JACSATENBHOCTh, (POPMUPYIOT KOMIIETECHLIUU.
VY4eHUKH aKTHBHBI B MH()OPMAIIMOHHOM MPOCTPAHCTBE, UYTO MO3BOJISIET C UHTEPECOM
YUUTBCS U OCBAMBAaTh HOBBIC 3HAHMS U HABBIKM OTEPUPOBAHUS C MHPOpPMAIUEH.

B cBs3u C BHeIpeHHWEM HOBBIX TOCYAApCTBEHHBIX CTaHAAPTOB CPEIHEro
oOpa3zoBaHusi  HAOMIOAAIOTCS  CYIISCTBEHHBIE  HM3MEHEHHMS B OpraHHM3allid
00pa3oBaTeNbHOTO MpoIlecca U HEOOXOAUMBI HOBBIE MOAXOJbl K (DOPMUPOBAHUIO U
orieHke kommeTeHimid. llenecoobpa3zHocTh peanuzanuu 00pa30BaTENbHBIX MPOTrpamMM
00ycloBJieHa Ka4eCTBOM Y4€OHO-METOJIMYECKOTO OOecnedeHusi, KOTOpOoe SBISETCA
€IUHBIM KOMIUIEKCOM BCEX Y4Ye€OHO-METOAMYECKUX JIOKYMEHTOB, SIBJISIOIIUXCS
JTUAAKTUYECKUM CPEJICTBOM  YIpaBIIEHUS yueOHO-00pa30BaTeIbHBIM MPOIIECCOM:

IUITAHUPOBAaHUE M OpraHu3alys, pPEryJupoBaHHE, aHAIW3 M CHUHTE3, KOHTPOJIb U
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OIICHKA, KOPPEKTUPOBKA.

COBOKYMHOCTh HOPMAaTHUBHOW U  y4e€OHO-METOJUYECKON JOKYMEHTAllUH,
cpenctB OOy4eHHs] M KOHTPOJISi, HEOOXOJUMBIX W JOCTATOYHBIX MJIS peaau3aliu
00pa30BaTENbHOIO MOJYJS B COOTBETCTBHM C Y4YE€OHBIM IUIAHOM, IPEICTaBIISET
coboit yueOHO-MeToquueckuil komruieke (nanee — YMK).

['maBHas 3amava co3gaHusl U BHEAPEHHS] Y4EOHO-METOJUYECKOTO KOMILIEKCa —
BO3MOXHOCTb MPEJIOKUTh YYEHUKY TMOJHBIA KOMIUIEKT Y4e€OHO-METOJUYECKUX
MaTepualioB Ui CaMOCTOSITEJIbHOTO OCBOCHHMS MOAYJS. 3ajauyaMu Iejarora Mpu
ATOM  SIBJIIIOTCSI:  KOHCYJbTHUPOBAaHHWE, OLIEHKA BCEX  pa3lejoB  MOIYJH,
MOTHBAIIMOHHASl JIEATEIBHOCTh IO AKTUBHOMY TMPHUBICYEHUIO OOydYarommxes K
CaMOCTOSITENIBHOW U NIPAKTUYECKON JEATEIBHOCTH.

Mo3>KHO BBIIEIUTh OCHOBHBIE cocTaBistonue YMK mno peanuzanuu Moys:

- IporpaMma MoOJTyJis;

- PYKOBO/JICTBO 110 MOJIYJIIO;

- QITOPUTM CHUCTEMBI peaju3allii BCEX pa3lesioB MOAYJS (METOIUYECKHe
PEKOMEHIALUY 0 BBINOJHEHHIO JIAOOPATOPHBIX, MPAKTHYECKUX U CAMOCTOSITEIIbHBIX
pabor);

- KOHTPOJIbHO-OLICHOYHBIE CPE/CTBA;

- KOHTPOJIbHO-U3MEPUTENbHBIE MaTepHUabl.

PazpabarbiBass  cocTaBisiomue W COAECpKaHHE  Y4EOHO-METOIUYECKOTrO
obecrieueHusi Uil peanu3alud  MOJYJs, CIeAyeT  YYHUThIBaTb  OCHOBHBIC
KOHIICTITYyaJIbHbIE TMOJXO/bI, OTMEUEHHbIE B 00pa30BaTENbHBIX CTAaHAAPTAX CPEIHETO
oOpa3oBaHusl HOBOTo TMOKoJieHUsl. Hampumep, opueHTamusi Ha pe3yjibTaT C y4eTOM
MHUHUMAJIBHBIX ~ TpeOOBaHMN K TOATOTOBKE YYEHUKOB B  COOTBETCTBHH C
KOMIIETCHIIUSMU, WHTErpalusi TEOPETUYECKOTO M MPAKTHUYECKOTO KOMIIOHEHTOB B
00yueHnH, O0OOCHOBAHHBIM OTOOpP HEOOXOJIUMBIX TEOPETHUECKHUX 3HAHUW B paMKax
MOyl (IpUYEeM TEOPETHUUECKUE 3HAHWS MHTETPUPOBAHBI B MPAKTHUECKHUE 3aHSATHSA),
JOMUHUPOBAHUE  CAMOCTOSITEIbHOTO  M3YYEHHUS  TEOPETHYECKOTO  MaTepuaia.
EnunctBo 3amau  ¢opMupoBaHHMS ~ KOMIIETEHIIMM  OTpakaeT HHTErpaluio B
coaepkanun oOyuenus. HeoOxoammMo co3narh MPakTUKO-OPUEHTHUPOBAHHYIO CpEdy
00y4YeHuUs.

Hcnonr3zoBanne MHHOBAMOHHBIX ¢GopM  oOydeHus (MpoOJIEMHBIE WU
MIPOU3BOJICTBEHHBIE CHUTYallud, TBOPYECKHE MPOEKTHI, POJIEBBIE W [EJIOBBIE HUIPHI,
KOMIIBIOTEPHBIE TIPE3EHTAIIMM U TBOPUYECKUE 3a/IaHUsl, UMUTAIUS TPYAOBBIX PHUEMOB,
y4eOHBId WM JIAOOPATOPHBINA JKCIEPUMEHT, HCCIEA0BATEIbCKAS JIEITEIbHOCTD)
aKTUBM3UPYET IIKOJBHUKOB, (QOpMHUPYS AaKTHUBHYIO KU3HEHHYIO mo3unuio. Korma
ydaiiuecs OPraHMYHO BOBJEKAIOTCS B OOpa30BaTENbHBIA MPOLECC, OHU JIOJDKHBI
3HAaTh ¥ NOHUMATh LIETU U 33Ja4M NporpaMmbl oOydyeHus. OHU MOTYT y4acTBOBATh B
BbIOOpE PopM U METOJOB OOYy4YEHUSs, PEalbHO MPOBOJUTH OLIEHKY CBOEH pabOThI U
MOTYT TPEJIOKUTH TeJaroraM HamOosiee MHTepecHble U d(P(EKTUBHBIE C WX TOUKH
3pEHHUsI BapHAHTBl KOHTPOJIS 3HAHWM, ObITh aKTHMBHBIMU MPEACTABUTEIAMHU YUeOHOTO
MpoIlecca, OCO3HaBasi OIPEACIIEHHYI0 OTBETCTBEHHOCTh 3a PE3YJbTaThl CBOETO
00y4eHus. YUUTeNb MOKET ObITh B POJIM KOHCYJIbTAHTa, ThIOTOPA, IKCIEPTA.

Camoe croxHOE — pa3pabOTKa KPUTEPUEB OLIEGHKH, €€ MOXHO MPOBOJUTH

MIOATAIlHO B XOJ€ peamsauuu Moxayysi. llpm 3TOoM KpuTepum OLEHUBaHUS
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OTIPENIETISIOTCS MEaroroM 3apaHee U JOJDKHBI ObITh U3BECTHBI YUECHUKAM.

CoctaB  y4eOHO-METOJIMYECKOTO KOMIUIEKCAa 00pa3oBaTelbHOrO  MOAYJIS
JI0JDKEH BKJIIOYATh CIIEAYIOIee:

1. Pabowas mnporpamMmma MOIYJsl, COOTBETCTBYIOIIAs BCEM TPEOOBAHUIM
CTaHapTa.

2. PykoBOJACTBO MO MOJYNIO, KOTOPOE BKJIHOYAET B c€0s arOPUTM pealn3aliu
Y TUIAaHUPOBAHUE TEKYIIEH U UTOTOBOM OLIEHKH IO peaau3aluy MOAYJIS.

3. IInanbl nexkuuii.

4. V4eOHBIH KOMIUICKT JI OOY4YarolUXCsi C KOHTPOJIbHO-HU3MEPUTEIHHBIMU
Marepuasamu.

5. KOHTpOJIBHO-OIIEHOYHBIE CPECTBA.

6. Meroauueckue pEKOMEHAAIMM T0 BBIMOJHEHUIO TMPAKTHUYECKUX U
nabopaTopHBIX paboOT, coAepKaIIue KOHTPOJIbHYIO BEAOMOCTh U OIICHOYHBIE JICTHI.

7. Metonuueckue peKOMEHIIAIMKU 0 OPTaHU3AIMKU CAMOCTOSITENILHON PabOTHI
IITKOJIbHUKOB.

Heo6xonuMo ydecTb pacmoJioKeHHE MOAYyJs B Yy4eOHOM IUIaHE, MOIYJb
MOET OBITh BBEJICH JIOMOJHUTEIBHO B BAPUATUBHYIO YaCTh MPOTPAMMBI.

VYyebHast nporpamMmma MOJyJisi pa3padaTbIBAETCS B COOTBETCTBUU € IOKYMEHTOM
«O06 0COOEHHOCTX OpTaHU3aIuU 00pa3zoBaTeIbHOTO npoiiecca B
ob1eo0pa3zoBaTenpHbIX IKoIax PecryOmnku Kazaxcrany.

Meroauueckue  peKOMEHIAUMU IO  BBINOJHEHHUIO  MPAKTHUYECKUX U
nabopaTopHbIXx pabOT TpeaHa3HAYeHbl IS YETKOM  OpraHu3alud  PaboOThI
oOyvaromuxcsas 1Mo Moaymo. OHM JIOJDKHBI BKIIIOYATh KOMIUIEKT 3aJaHuil  JJis
7ab0opaTOpPHBIX M MPAKTUYECKUX paldoT, aNrOpuTM BBINOJIHEHUS padbot, GopMmy
OTYETHOCTH, TIEPEUYECHb KOHTPOJIbHBIX BOIPOCOB, OIICHOYHYIO BEIOMOCTh. Jliist
obecnieueHusi 3QPEKTUBHON CaMOCTOATEIBHOW PabOThl YUYEHHUKAM MPEI0CTaBISIOTCS
AJIEKTPOHHBIE BEPCHU B paMKaxX peaM3allud MOJIYJs, KOTOphIe COJAepKar
ANIEKTPOHHBIE JIEKIIMM M Y4YE€OHUKH, MPE3EHTALMH, TBOPYECKUE 3aJaHUs, KapThI-
OTNPOCHUKH, KOTOpPBIE TMOBBICAT MOTHUBAIIMIO U TMPEAOCTABAT BO3MOXKHOCTD
CaMOCTOSITEIbBHO TOJATOTOBUTHCS K 3aHATUSAM. HeoOXoauMMo COCTaBUTH Karajor
aKTyaJIbHBIX YYE€OHUKOB, Y4€OHBIX MOCOOUIA, CIPAaBOYHUKOB, PEKOMEHAOBAHHBIX JJIA
OCBOEHUSI MOAYJIsI, ONIPENIETUTh MepeUYeHb KypHAJIOB U HHTEPHET-PECYPCOB.

JlocTmkeHne ycmexa B CO3JaHUM  y4€OHO-METOAUYECKOTO  KOMILIEKca
00pa30BaTENbHOTO MOJYJSI MOXKET OBITh JOCTUTHYTO B pe3yJibTaTe BHEAPEHUS B
y4eOHbIII TpollecC COBPEMEHHBIX HWHHOBAIMOHHBIX I€arOTUYECKUX TEXHOJIOTUI
(6J109HO-MOAYIBHBIX, HHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX), a TaKXe METOJUK U
($hopM aKTUBHOTO O0YUYEHHUS M IMOCTOSHHOTO COBEPIIICHCTBOBAHUS.

MoxHO caenatb BBIBOJ, YTO HEOOXOOWMO YNPAaBISATh HW3MEHEHHSIMU B
pa3paboTKe M BHEIPEHUM Y4eOHO-METOJUYECKUX KOMILIEKCOB 00pa30BaTEIbHBIX
MOJyJIel Jii CO3/aHHs TOJHOLIEHHOTO 00pa30oBaTeNbHOro Ipolecca B CHCTEME
cpenHero oopa3zoBaHusl.

Kaxnpit  Monynb  oOpa3oBarelibHOM — MpOrpaMMbl  OPUEHTHPOBAH  Ha
JNOCTH)KEHHUE ONPENENIEHHOTO0 pe3ysbTara OO0ydeHHs, TO €CTb KOMIIETEHTHOCTH. Bce
JTUCIUIUIAHBIL, BXOMSIIUE B MOJIYJb, CTPOSTCA MO NPHUHIMITY COAEPKATEIHHOTO

eauHCTBA. PazmuyaroT pasnuyHbIe CXEMBbl IOCTPOCHUS MOAYJIEH:
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- TOPU30OHTAIbHASL CXEMa;

- BEpTUKaJbHAsA CXEMa;

- KOMOMHUPOBAHHAs CXeMa.

B «ropu3oHTaslbHOM» MOJAYJ€ BCE COCTaBISIOMINE JUCHUILUIMHBI BHOCAT
MpUOJIM3UTEIHHO PABHBI M OTHOCUTEIILHO HE3aBHUCHUMBIM BKJIaJ B 00pa30BaTENbHBIM
pe3ynbrar. [IMCUUIUIMHBI U3Y4aroTcs MapajuiesbHoO.

B  «BepTUKaNbHBII» MOIYJb BKJIIOYAIOT MOCJIEIOBATEIbHO H3ydaeMble
JTUCIUIUIMHBI, HAIlleJIeHHbIE Ha JIOCTHKEHHE ONpEeNIeNIeHHOro 00pa30BaTeIbHOTO
pe3ynbrara, OT (PyHIAMEHTaJIbHBIX M OOIIMX 10 CHEUUAIBHBIX Y3KO-HPHKIAHBIX.
PazpaboTka u peanmzaiyisi MOIYJIbHBIX 00pa3oBaTENbHBIX MPOTPAMM MPEIoaraet
HaJM4Me TOCTOSIHHOM OOpaTHOM CBsI3M, 4TO OOECHEUMBAET KAa4eCTBO OOYUCHWS.
JlanHbIi MOJXOM K OOYYEHHIO TMO3BOJIIET CO3/aTh ONIYIIEHHUE YCIENTHOCTH Y
KKJI0T0 00y4aroIierocsi, YTo CO3/1aeTcsi caMOi OopraHuzaiuei yaeOHoro mnpoiecca, B
paMKax KOTOpOro OOy4alolluics MOMXET W JIOJDKEH caM  YIOPAaBIATh CBOHMM
o0ydyeHueM, 3TO MpUydaeT ero OpaTh OTBETCTBEHHOCThH 3a COOCTBEHHOE OOydeHwHe, a
B JajbHEWIIEeM — 3a COOCTBEHHBIM pPOCT W Kapbepy. Tak sl BceX YypOBHEH
oOpa3oBaHusi MOJyJbHas MpOTpaMma CTPOUTCS MO MPUHILUIY «OT MPOCTOTO K
CIOKHOMY» C YYETOM pa3iInuuid KOMIETEHIIHM.

Takum o00pazom, y4eOHBIM MpolecC, OPraHU3yeMbId C Y4ETOM MOJIYJILHOTO
noaxoja, oOecleyrnBaeT peaM3alul0 JUYHOCTHO-OPUEHTUPOBAHHOTO OOyUYEHHS.
Ilpy »TOM KaXIOMYy YUYEHHKY, C YYE€TOM €ro CIOCOOHOCTEH, CKIOHHOCTEH,
IIEHHOCTHOW OpHUEHTAIlMM TPEJCTaBIIIETCS BO3MOXKHOCTh pealu30oBaTh ce0s B
y4eOHOU JESATENbHOCTH Yepe3 HCIOJIb30BAHUE aJbTEPHATUBHBIX «TPACKTOPHID»
00y4YeHHS.

Peamuzanmst  npaxmuxo-opuenmuposannoco nooxooa [28] moapasymeBaet
MOJIyYCHHE YYEHUKAMH HE TOJIbKO NPAKTUYECKUX, HO U OOIIEKYJIBTYPHBIX, a TAKXKe
COIMANIBHBIX ~ KOMIIETEHIMM,  KOTOpbIE  HEOOXOJUMBI UM  JJS  JKU3HU.
@OYHKIIMOHUPOBAHUE JAHHOTO TMOJXO0Ja MPOUCXOAUT TMOCPEACTBOM pealn3aliu
y4eOHBIX TPOTpaMM M 3JIEKTUBHBIX KypCOB, MOJeENiel MOJy4yeHHUs MPaKTUYeCKOro
OmbITa IIyTEM KOTHUTHBHOTO o0OyudeHusa. HeoOXoauMocTh co3maHHs IPaKTUKO-
OPUEHTUPOBAHHOTO OOpa30BaHMsI BbI3BAHA CTpPEeMJIEHHEM OOIIecTBa 00ECIeYnuTh
MOBBIIICHUE KAauyeCTBAa JXW3HU HBIHE JKUBYIIUX M OYyIyIIMX MOKOJEHWM JIoned Ha
OCHOBE KOMIUIEKCHOTO PEIIEHHsI COLMAIbHBIX, 00pPa30BaTEIbHBIX U KOHOMHUYECKUX
npooJieM.

Kak  TpanvuMOHHBIE  TEXHOJOTUM  Y4eOHOW  NIEATENBHOCTH, TaK H
WHHOBAIMOHHBIE, JOJHKHBI O BO3MOXKHOCTHM UCHOJIL30BaTh coBpemeHHbie STEM
TEXHOJIOTUH, TMO3BOJIIIONINE MHTEIPUPOBATH MPAKTUYECKYI0 OPHEHTUPOBAHHOCTH
00pa3oBaTeNbHOIO IMpolEecca, a TakKe Y4ecTb HWHAMBUAYAIbHbIE OCOOEHHOCTH
00yJaeMbIX.

Komnemenmunocmmuoiii nooxoo [29] OCHOBBIBa€TCS Ha aHAJIM3€ TMOBEICHUS
YUYEHHKOB B MPOIECCE HUCCIIEA0BATEIbCKON AESATENBHOCTH. B paMKax KOMIUIEKCHOTO
noAxoJa Yy4eOHbI NpollecC paccMaTpHUBAETCS € MO3UIMM TEOPUH COLMAIBHOTO
KOHCTPYKTHBHU3Ma, 0a30BO€ MOJIOKEHHE KOTOPOW 3aKII0YAETCSd B TOM, YTO YEJIOBEK
KOHCTPYHPYET CBOIO  (COLMAlbHYI) PpEabHOCTh BO  B3aUMOJCUCTBUH  C

okpyxaromumMu. B HacTosiee Bpems 3a pyoeskom u B Kazaxcrane mpennaraercs yxe
207



JIOBOJIbHO 0OJIBIIIOE KOJMYECTBO OO0pa3oBaTeNbHBIX MPOTPaMM, OCHOBAHHBIX Ha
KoMIeTeHTHOCTHOM Tnogxoae. M. Ban gep Kmmak um J[k. ByH BbIIEnstoT 4yeTbipe
OCHOBHBIX THIIA PEATM3AIUN TAKUX MPOrPaAMM:

- IEpBBIA: UHHOBAMM B MeTOAaX OOy4eHMsI, MHTErpalysl 3HAaHUA U HAaBBIKOB,

- UCTIOJIb30BAaHUE aKTYyalbHBIX MPOOJEeM, KEHCOB, MPOEKTOB;

- BTOPOil: HHTETPUPOBAHHBIN MOAXOJ - IEIAroTHYeCKUe WHHOBAIUU.

Pa3paboTka oOpa3oBaTelbHBIX MPOrpaMM BTOPOTO THIIA SIBISIETCS aKTyaJlbHOM
3ajlauei, CTOsIIIel mepes; COBpeMEHHbIM oOpa3oBaHueM. [IpuHImMNBl pa3padoTku
KOMIIETEHTHOCTHBIX nporpamm [30]:

- UHTETpalis YCBOCHUSI U MPUMEHEHUS] 3HAHUW U HAaBBIKOB,

- 00yueHue B COTPYAHUYECTBE,

- HOBBIE (POPMBI OLICHUBAHUS,

- UCTIOJIb30BaHNE MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA.

AKTyanpHOUM 3ajadeil mpu pa3paboTKe y4eOHBIX MpOoTpaMM JJIsi MOJJEPIKKH
mpolecca MPOEKTUPOBAHUS M HUCCIEAOBAaHUS HEOOXOJMMO HCIOJIb30BaHHUE 3aJlaHui,
B3aMMOCBSI3aHHBIX C peEaJIbHOM MpaKTUKOU. Pecypchl coaepxkaT KiaccuUKaTOp
3a/laHui, MabJOHBI U PEKOMEHAIUH 10 pa3padOTKe 3aaHUA.

Jns  knmaccupukaumy — ydyeOHBIX — 3aJlaHMd  UCHOJIB3YeTCsl  TOJXOJ,
npeioxkeHHsii [ Apenncesom nu M. KoyH, KOTOpbIi OCHOBaH Ha KiacCHU(UKAIUU
yueOHnbIx 1enert b. biryma u moaenu ypoaeit popmupoBanus HaBbikoB C. [lpetidyca
TakcoHoMus 3aaHuil mpeacTaBicHa B Tadauie 1.

Tabmuia 1 — TakcoHOMUST y4eOHBIX 3aJIaHUM

Tuns! 3agaHui KoruutuBHbe 1€ 00yUYCHUS
3uanusy/ [Mpumenenue | Ananusz/ Ornenka/ Wurerpamnus
MOHUMAaHUe Cunres BBIOOD/
MPOEKTUPOBAHU
e
DaKThI CocraBnenue Knaccuduka- | Ynopsgounsa | Panxupona- KomOunmnpo-
CIIUCKA ust - HUE BaHMUe,
HUE o0o01ieHue
Konuenuuu Onucanue, HccnenoBanu | O0bsicHenue, | OueHuBaHue IInanuposa-
WHTEpIpeTanus| A TOJIKOBAaHUE HHUE
Bzaumocsszu/  |[Ipe ncrasyl Pacuersl Haxoxnenue | [logsenenue Hrorossiii
CrpykTypnl/ €HHEe paznuuui WUTOTO B MPOEKT
MeTtonasl MaHHBIX (pabora)
B
TaOJINIHOM
[lepcnexktuBp/ |[lonnmanue, [Ipoextuposa | ®opmupoBanu| [lepepopmu- [TocTtpoenune
Cucremsl OCO3HABaHHE - e poBaHue TEOpUU
HHUE CTPYKTYpPBI

HekoTopple ydeHble, 0COOCHHO MPEACTABUTENN TEXHUYECKUX BY30B, CUUTAIOT,
yto B STEM oOpa3oBanuu nomKeH MpeodiagaT MHOTOTMPOQMIBHBIA TOAXO,
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KOTOPBIM UCIOJIB3YeT MHTErpaTUBHOCTH B 00ydeHun STEM-muctummmsa. Tem cambiM
OoOydJarolmuicss CMOXET NPHUMEHITh CBOM 3HAHUS Uil  pEUIeHUs  IUI0OXO
CTPYKTYPUPOBAHHBIX  TEXHOJOTUYECKUX  NpoOJieM,  pa3BuUBaTh  TEXHUYECKUE
crocOOHOCTH M 00Jiee MHTEHCUBHO OBJIa/IeBaTh HABBIKAMHU BBICOKOOPTaHM30BAHHOTO
MbiieHus [31].

[Ipennaraempie 00pasubl OporpaMM MOMOTYT Yy4YalllUMCS IO3HAKOMUTBCS C
OCHOBHBIMHM TE€PMHUHAMHU U MOHATHUAMHU B 00JIaCTU yYEOHBIX MPEIMETOB €CTECTBEHHO-
MaTeMaTUYeCKOr0 HaMpaBlCHUs] U HCIOJb30BaTh CIEHUAIBHYI) TEPMUHOJOTHIO;
dbopMupoOBaHMIO TIPEACTaBIEHUNH 00 OCHOBHBIX 3aKOHaX pOOOTOTEXHUKH U
YCOBEPIIIEHCTBOBATh HABBIKK PAa0OTHI C KOMIBIOTEPOM U O(PUCHBIMH HpOrpaMMaMu
W/va 0O0y4YUTh UCTOJIB30BAHUIO MPUKIAAHBIX MPOTrpaMm sl 0HOPMIICHHS TTPOEKTOB.

Psg  meronuyeckux ocoOeHHOCTEH pa3pabOTKU Y4YeOHBIX MpOTpaMM U
npoekToB mno npeameraMm STEM oOpa3zoBaHus mpecTaBlieH Ha MPUMEpPE MPOTPaMMBI
yuebHOTO Kypca «TBepaotenbHoe mojaenupoBanue u 3D-neuats» (. I. Komocos)
[32]:

IIpumep-obpaszey

I[TIPUMEPHAA PABOYAA ITPOTPAMMA K YVUEBHOMY KVYPCVY
«TBEPJOTEJIBHOE MOJEJIMPOBAHUE U 3D-EYATDb»
7 KITACC

Toscuumenvnas 3anucka

Ilpumepnaa pabouas npoecpamma 10 PpoOOTOTEXHUKE pazpaboTaHa s
00ydeHMsI IIIKOJLHUKOB 7-X KJIACCOB, KOTOPBIC HCIIOJB3YIOT y4eOHOE TocoOue
«TBEPJOTEJIBHOE MOJEJIMPOBAHME N 3D-TIEYUATB» aBtopa Komocosa /I.
I'. Obmee kommyecTBO yacoB — 34 yaca. Pexum 3anatuii 1 pa3 B Hexenmo 1o 1 gacy
(45 MuHnyT).

Llenv npoecpammuvl - pa3BUTHE KOHCTPYKTOPCKUX CIOCOOHOCTEH nererl u
dbopMupoBaHHE TNPOCTPAHCTBEHHOTO TPEJICTABICHUS 3a CYET OCBOECHHUS 0a30BbIX
BO3MOYXHOCTEH Cpelibl TPEXMEPHOTO KOMIBIOTEPHOTO MOAEIMPOBAHUSI.

Obyuarowue 3adaqu

— MO3HAKOMUTH YYalIUXCs ¢ OCHOBaMU PabOThl HA KOMIIBIOTEPE, OCHOBHBIMU
gactamMu [IK, HazHaueHneM W (QYHKUMAMHU YCTPOWCTB, BXOASIIMX B COCTaB
KOMITBIOTEPHOU CUCTEMBI;

— T1O03HAaKOMUTh C cucteMamu 3D-mojenvpoBaHuss U CPOPMHUPOBATH
MPEICTaBIeHNE 00 OCHOBHBIX TEXHOJIOTHSIX MOJCIUPOBAHUS,

—H OCHOBHBIM NpUE€MaM U MeToJiaM padboTsl B 3D-cucreme;

— Hay4UTh CO3[1aBaTh 0A30BbIE AETAIM U MOJIEIN;

— Hay4uTh CO3/1aBaTh npocreimue 3D-moaenu TBepIOTENbHBIX 00BEKTOB;

— HAY4YUTh HCIIOJIb30BATh CPEACTBA U BO3MOKHOCTU NPOTrpaMMBbl JJI CO3IaHUS
Pa3HBIX MOJEIICH.

Paszeusarowue 3a0auu
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— (gopMupoBaHue U pazBuUTUE UHPOPMAILMOHHON KYJIBTYphl: YMEHHUS padOTaTh
C pa3HbIMH HCTOYHUKAMU,

— Pa3BUTHE HCCIEA0BATEIBCKUX YMEHUW,  YMEHHUA oO1arbes,
YMEHHUS B3aMOJIEMCTBOBAaTh, YMEHHUSI JOBOJUTH JI€JIO 10 KOHIIA,
— pa3BUTHE TAMSTH, BHUMATEIbHOCTH U Ha0JII0/1aTeIHHOCTH,

TBOPUYECKOTO BOOOpakeHus U (paHTazuu yepes mojeaupoBanre 3d-00bEeKTOB;

— pa3Butre MH(POPMAIIMOHHON KYJBTYPHI 32 CUE€T OCBOEHUSI MH()OPMAIIMOHHBIX
1 KOMMYHUKAIIMOHHBIX TE€XHOJIOTUH;

— (hpopMupoBaHUE TEXHOJIOTUYECKONW TPaMOTHOCTH;

— pa3BUTHE CTPATETUUYECKOTO MBIIIJICHHUS;

— MOJIy4EeHHE OTIbITa peuieHust  npodieM ¢ MCIOJIb30BaHUEM
MPOEKTHBIX TEXHOJIOTHM.

Bocnumamenvuvie 3a0auu

chopMHUPOBATh TPAKIAHCKYIO MO3UIIMIO, MATPUOTU3M M 0003HAYUTH LIEHHOCTD
WHXEHEPHOTO 00pa30BaHMSI;

BOCIIUTaTh YYBCTBO TOBAPUIIECTBA, YYBCTBO JIMYHON OTBETCTBEHHOCTHU BO
BpeMsl TOATOTOBKH U 3aIUTHI MPOEKTA, JEMOHCTPAIIMKA MOJIeNIeil 00BHEKTOB;

chopMUPOBATh HABBIKK KOMAHIHOW paOOTHI HAJl MPOEKTOM;

COPUEHTUPOBATh yyallUXCid Ha TMOJyYeHHE TEXHUYECKOW HHKEHEPHOU
CHELMATbHOCTH;

HAay4yuTh paboTath C HHOOPMAIMOHHBIMU OOBEKTaM U  Pa3IMYHBIMU
UCTOYHHMKAMU UHPOpPMaIUY;

npuOOpECTH MEXKIUYHOCTHBIE M COLMAIbHBIE HABBIKM, a TAaKXe HAaBBIKH
oO1IeHus.

Oorcudaemvule pezynomanbvl

IIpeomemmnvie:

OCBOSIT 3JIEMEHTBl TEXHOJIOTHMM NpoekTUpoBaHus B 3D cucremax u OyayT
MPUMEHATh 3HAHUS M YMEHHSA NPU peaTM3alMd HCCIEI0BATEIbCKUX U TBOPYECKUX
MIPOEKTOB;

npuoOpeTyT HaBbIKM padoThl B cpene 3D MonenupoBaHusl U OCBOSIT OCHOBHBIE
MPUEMBbI U TEXHOJIOTUU TPH BHINOJHEHUH MPOEKTOB TPEXMEPHOTO MOJACIMPOBAHUS;

OCBOSIT OCHOBHbBIE NPUEMBI U HABBIKK CO3JaHUSl U PEAAKTUPOBAHUS YEPTEXKA C
MOMOIIBI0 UHCTPYMEHTOB 3D cpenpr;

OBJQJICIOT TOHATUSAMHM M TEPMHHAMH HMH(DOpPMATHKU M KoMIibloTepHoro 3D
MIPOEKTUPOBAHUS:

OBJIAJICIOT OCHOBHBIMU HABBIKAMH [0 MOCTPOEHUIO MPOCTEHIINX YepTexeil B
cpene 3D MoaenmpoBaHus:

Hay4yaTcsi medararb ¢ mnomoupio 3D mnpuHTepa 0a30BbIe 3JEMEHTHI M 110
YepTekaM TOTOBBIE MOJIENH.

Memanpeomemmuvie:

CMOTYT HAyuYMTbCS COCTaBISITh IUIAH HUCCIICIOBAHUS U HCIOJIb30BaTh HABBIKU
MPOBEACHUS UCCIeN0BaHus ¢ 3D MOJenbIo:

OCBOSIT OCHOBHBIC TMPHUEMBl U HABBIKH PEIICHUS H300pEeTaTeNIbCKUX 3a1ad U
HAy4yaTCsl UCIOJIb30BaTh B MPOILIECCE BBHIMOJIHEHUSI TPOEKTOB;
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YCOBEPIICHCTBYIOT HAaBBIKM  B3aUMOJICHCTBUSL B  MPOIECCE  peaTn3aluu
WH/IUBHUTYQJIbHBIX M KOJUIGKTUBHBIX TPOEKTOB;

OyAyT HCIOJB30BaTh 3HAHMS, MOJYYCHHBIC 32 CUET CaMOCTOSITEIbHOTO TOHCKa
B IIPOIIECCE PeATM3alliK MPOEKTA,

OCBOSIT OCHOBHBIC ITAllbl CO3/IaHUS TPOEKTOB OT WICH JO 3allUTHl MPOCKTa W
HayJarcs MPUMEHSThH Ha MPAKTHKE;

OCBOSIT OCHOBHBIE O00OOIIEHHBbIE METOJbl paboThl ¢ uHpOpMalUend ¢
WCIIOJIb30BaHUEM TIporpaMm 3D moienupoBaHus.

Jluunocmmuwie:

cMOTyT paboTaTh WHAMBUAYyAILHO, B MajJoOWd TpyImne W Yy4aCTBOBaTh B
KOJUICKTUBHOM TIPOEKTE;

CMOTYT NOHUMATh U NPUHAMATE JTHIHYIO OTBETCTBEHHOCTh 3a
Pe3yIbTaThl KOJJIEKTUBHOTO MPOEKTA;

cMoryT 0e3 HallOMHHAHMS Tearora youmparh cBoe pabodee MECTO, OKa3hIBaTh
MOMOIIb JPYTUM yYaIlluMCS;

OyAyT MpOSBISATH TBOPUYECKHE HABBIKM M WHUIMATUBY MpHU pa3paboTke u
3allUTe MPOEKTA;

cMoryT paboTaTh WHAMBUAYAIFHO, B MaJoOWd TpyImne H Yy4acTBOBaTh B
KOJUICKTUBHOM TIPOEKTE.

IIpooonicenue npumepa— obpasuya
YuebOHo-TemaTnueckoe rianupoBanue (34 yaca)

Ne Pa3pena Coneprxanue Kon-
/ypoxa BO
4acoB
PA3SJEIT I BBEJEHME B TEXHOJIOTUIO TPEXMEPHOU 3
[IEHATHU
Ypoxk 1 Tema: OcHOBHBIE TexHOJIOTUH 3-D medaTtn |

Teopusi:  TexHuka  0€30MaCHOCTH.  AJJAUTHUBHBIC
TEXHOJIOTHMH.  OJKCTPyAEp M  €ro  yCTPOMCTBO.
OCHOBHBIE TOJIL30BATENbCKUE XapakTepuctuku 3D
npuHTepoB. Tepmomnactuku. Texnonorus 3D nevatu.
Ilpakmuka: TloaroToBuTh pacckaz o0 OJHON U3
texHosornii 3D  mewatm ¢ MCHOJIb30BAaHHUEM
MyJIbTUMEMA MPE3CHTALUY.

Boemonnute 3ananus 3, 4 u 5 u3 yucOHUKA.

Ypoxk 2 Tema: IlepBas monens B OpenSCAD |
Teopus: XapaKkTepHuCcTHKa MpOTpaMMBbl TS
TPEXMEPHOTO MOJICJTUPOBAHMSI. TBeproTtensHOE

MojaenupoBanue. Hactpoiika mporpammsel. Untepdeiic
Y OCHOBBI YIIPABJICHUS.

Ilpaxmuxa: BbINOJHUTH 3aJaHWe 6 — YCTAaHOBUTH
nporpamMmmbl OpenSCAD wu 3ananue 7 — BBIIOJIHUTH
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HacCTpOWKA mnporpamMmbl. CamMOCTOSITETLHO NPOBECTH
UCCJIEIOBAHUE MO  YNPABJICHUIO  MBIIBIO U
KJIaBUaTypOH.

Ypok 3 Tema: [leuars Monenu Ha 3D nipuHTEpe 1
Teopus:  Hcnionmp30BaHWE  CHUCTEMBI  KOOpJWHAT.
OCHOBHBIE HACTPOWKM 11 BBIOJHEHHS nieyaTy Ha 3D
npunrepe. [logroroska k neuyaru. Iledars 3D moneny.
Ilpaxmuxa: TlogrotoBka K Tmedyatd W 1niedarb 3D
MOJIENIU C MCMOJIb30BAHUEM Pa3HBIX MPOTPAMM.

PA3JEJI 11 KOHCTPYKTUBHASA BJIOYHAA 'EOMETPUA 21

Ypok 4 Tema: I'paduueckue MIPUMUTHUBBI B 3D 1
moaenrpoBanuu. Ky6 u kyboun
Teopusi:  Co3ganue Kyba W TPSMOYTOJBHOTO
napajuiesenuIie/1a. Ocob6ennoctu 3D meuarn.
[lepemenienue 0OBHEKTOB.

Ilpaxmuxa: Pa3paboTka u co3gaHue Mojeneit
«IIpOoTHBOTAHKOBBIN

«ex», «llupamupay», «llarepka», «3D», BBIIOJIHUB
3amanus B yueOnuke 11-15.

Ypok 5 Tema: Illap 1 MHOTOTpaHHUK 1
Teopusa: Coszpanne mapa. Paspemenue. Co3pnanue
MHOTOTpaHHUKOB. UTO Takoe peHuepuHr. Hactporiku
nedatu U 3kcnopT B STL-daiin.

Ilpaxmuxa: Co3mate map paguycom 20 MMm.
Uccnenosars, KaK TeHEpUPYET nporpamma
OpenSCAD map 1pu  pa3IMyHBIX  3HAYCHUSX
napamMeTpa, BBIIIOJHUB 3aJ1aHue 16.

CoznaiiTe MpOCTyI0 BEpCUI0 Maccaxképa g pyK U
IIapHUK- aHTUCTPECC, BBHINOJHMB 3amanus 17, 18 u 19.
[loaroToBuTh K meYaTH W BHINOJHUTH neyaTh Ha 3D
IpUHTEpE.

Ypok 6 Tema: [umuuap, npusma, nupamuaa |
Teopusi:  OCHOBHBIE TOHSTHUS: UWIMHIP, KOHYC,
npusMa u  nupamuga. CXOACTBO H  OTIMYMS.
[lepemenienne HECKOJBKMX OOBEKTOB. (OCHOBHBIC
omnOku npu moaenupoBanuu. Komanna cylinder.
Ilpaxmuxa: Bemonaute 3amanus 21, 22. Co3patb
MOJCIM Kalld MW MNeMKJA 10 3agaHusMm 22-25,
NPUMEHUB TBOPYECKHE HABBIKH.

Ypok 7 Tema: [IoBopOT TEN B IPOCTpPaHCTBE 1

Teopus: KomaHnpl W mNOpaBWia IOBOpOTa TEI B
nporpamme OpenSCAD. OcoOeHHOCTH TOBOpPOTa H
MacmitabupoBanusi  Ten. [lpaBuimo mpaBoil  pyKH.
KoMMeHTapuu K BBITIOJIHEHUIO 3aaHUU.
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Ilpaxmuxa: Co3manue wmognened «BepTymka» u
«lIrumay, mo 3aganusam 26 u 27.

Ypoxk 8 Tema: [loBopoT T€N B MpOCTpaHCTBE
Teopus: KoMMEHTapuM K BBITIOJIHEHUIO 3aIaHMIA.
Ilpaxmuxa: Co3manue  Moneieu «CHeroBuKY,
«Cobauka» u
«3Be3gouka» mo 3aganuam 28-30.
Ypoxk 9 Tema: MacmirabupoBanue Tel
Teopus: OCHOBHBIE CBEIIEHHMS O MAaCIITAOMPOBAHUU
ten. Komanna scale. OcoOeHHocTu komaufibl. YTo
TaKoe KO3 DUIMEHTHI MacIITaOUpOBaHUS.
KomMeHTapum K BBINOJHEHUIO 3aJaHUM.
Ilpaxmuka: Co3manue wMoxenenn «Kprodok» w
«CnoskHas 1emKkay no 3aganusam 31-34.
Ypoxk 10 Tema: Beruutanme reOMEeTpUYECKUX TEN
Teopus: KOHCTpyKTHBHAsT OJIOYHASI TEOMETPHSL.
I'paduueckue mpumMutHBel. byneBa pa3HOCTb.
OcHoBHBIE KOMaH/1bl. KOMMEHTapHUH K BBIIOJHEHUIO
3a/1aHMUS.
Ilpaxmuxa: Co3nanue moaenen «SAmudyexk» u
«Konpio» mo marepuanam maparpada 7.
Ypok 11 Tema: BelunuTaHue reOMETpUYECKUX TEI
Teopus: KoMMeHTapuu K BBINOJHEHHIO 33JaHUi 37 U
39. Ilpaxmuxa: Co3pate wmonenu «Kprouok» u
«Komouka» no 3aganuam 37 u 39. Pacneuarats Ha 3D
IpUHTEpE.
Ypoxk 12 Tema: Beruntanue reoMeTpU4YECKUX TEI
Teopus: KoMMeHTapuu K BBINOJHEHUIO 33JlaHui 36 U
38. Ilpaxmuka: Co3pate Moaenu <«Jlagpsa» w
«llorpemymika» mno 3aganusam 36 w 38. Pacnedarats
Ha 3D npuntepe.
Ypok 13 Tema: Bpruntanne reoMeTpUYECKUX TeI
Teopus: KomMMeHTapuu K BBIIOJIHEHUIO 3amaHuil 40,
41 u 42. Illpakmuxka: Co3nate Mmojaemu «Kpyxkay,
«Pazbopnyro mozens maccaxkepa ansi pyk» u «bpenox
«l'urapa» no 3aganusam 40, 41 u
42. Pacneyarath Ha 3D nipuHTepe.
VYpoxk 14 IlepeceueHne TeOMETPUUECKUX TEI

Teopus: byneso TEPECCUCHUE. Paznmnunbie
nepecevyeHust

rpaduyeckux npuMuTHBOB. KomaHma intersection.
OCOoOEHHOCTH KOMAaHJIbl U MOCTPOCHHMS MEPECCUCHUM.
KomMeHnTapum K BbIOJTHEHUIO 3aaHus 46.
Ilpaxmuxa: Co3ganue Mmojenen «YXo» u
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«11a010H TOIOBBI».

Ypoxk 15¢

Tema: Ilepeceuenne reoMeTpU4YECKUX TEI

Teopus: KoMMeHTapuu K BBIOJHEHHIO 3a7aHuil 47 u
48. Ilpaxmuxa: CamocrostenbHas pabota. Ha 0Oaze
maboHa (puc. 105) CMOJICTTUPYHTE
MYJIbTUIUIMKALMOHHOTO NEPCOHAXka. Co3nanue
Mojiemu «CriMHHEpY.

Ypoxk 16

Tema: MonenmupoBaHue CIOKHBIX 0OBEKTOB

Teopus: OcoOEHHOCTH MOJCIUPOBAHUS  CIIOKHBIX
00BEKTOB Ha MPUMEPE CO3JaHUsI UTPATBHOTO KyOHKa.
KomMeHnTapum K BbINOTHEHUIO 3a1aHus 49.
Ilpakmuka: Co3naHue MOJEIN UTPajIbHOTO KyOHuKa IO
3aganHuio 49.

Ypok 17

Tema: Pennepunr

Teopusa: KomMeHTapuu K uHGOpMAIMAd B KOHCOJIHU
nocie penaepunra B OpenSCAD . OcoOenHoctu
pEHIEepHHTa.

[losmronansHas cetka. Jumarpamma BpoHckoro um ee
ocobenHoctu. Tpuanrynsuus Jlenone.

Ilpakmuxa: YCOBEPIIEHCTBOBAHUE U JOBOJKA MOJEIU
UrpajibHOTO KyOumka mo 3aganuto 50. Ilewats mopenu
Ha MPUHTEPE.

VYpoxk 18

Tema: OO0benMHEHNE TEOMETPUUECKUX Te

Teopus: byneBo oObenunenne. Komanga union.
OcoOeHHocTH KOMaH/IBbI. Kax 3 peKkTUBHO
UCIOJIL30BaThcs JaHHOe jeiictBue. KomMMeHTapuu K
BBINOJIHEHUIO 3aaHuil 51 u 53 «EmoyHas urpymika» u
«MarHuTHbIe JIep KaTen»

Ilpaxmuka: Co3nanue mojenen «EnodHas urpymika»
U

«MarHutHble AepKaTenn» 1o 3aaanusm S1 u 53.

Ypoxk 19

Tema: OO0benMHEHNE TEOMETPUUECKUX Te
Teopus: KoMMmeHTapuu K BBIOJIHEHUIO 3aaaHus 54
«Pakera» [lpaxmuxa: Co3aaTb MOJENb PAKETHl IO
3aganuto 54. Pacneuartats Ha 3D npuHTEpe.

Ypoxk 20

Tema: Beimykiass o0oJouka

Teopus: Tpanchopmamusi TpPEXMEPHBIX OOBEKTOB.
OCHOBHbBIE  TIOHATHS: BBIIYKIOE MHOXECTBO W
BBINTyKJ1asi 000JI0YKa.

Oco0enHoctu TpaHchopMaIuu TPEXMEPHBIX
00BbEKTOB C ToOMOIIbI0 KoMmaHabl hull Ha mpumepax.
KoMMeHTapuu K BBINOJHEHUIO

3agaHuii 1o co3gaHuto  Mojnened  «Kymon» u
«Cepieuxoy.
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Ilpakmuka:  Co3zmanue  moxenert  «Kymon» wu
«Cepaeuko».

Ypoxk 21 Tema: HemHoro 0 BekTopax 1
Teopus:  Bektop. Bektopsl B  IPOCTPaHCTBE.
Kosmmueapusie BekTOpbl. [lapamiensHbiii  nepeHoc.
Koopaunatel Bektopa. Cymma BekTopoB. IIpaBuio
TpeyroyibHuKa. [IpaBwio mapaimenorpamma. Ilpasuio
napajuieJenuea.

Ilpaxmuka: BbIIIOJIHEHUE 3aaHUM TPEHUPOBOYHBIX
55 u 56..

Ypoxk 22 Tema: Cymma MHHBKOBCKOTO 1
Teopus: Cymma MUHKOBCKOTO JBYX
MHOTOYTOJIbHUKOB. Cymma MUHKOBCKOTO B
OpenSCAD. Komanna minkowski, ee ocobeHHOCTH U
HCIIOJIb30BAHHUE.

Ilpakmuka: BbIlIOJHEHWE 3a4€THOIO  3aJaHus -
CO3/IaHHE MOJENH
«3aHss KphIlIKa cMapThOHay.

Ypok 23 Tema: TBOpuUeCcKuil NPOEKT 1
Teopus: KoMMeHTapuu K BBINOJHEHHIO TBOPYECKOTO
MPOEKTA.

IIpaxmuxa: BbIIOJIHEHHE TBOPYECKOTO MPOEKTA MO
TBEPAOTEIILHOMY MOJICIIMPOBAHUI0 U TPEXMEPHOI
MEYaTH MO COTIACOBAHUIO C YUUTEIEM.

PA3JIEJI 3 OKCTPY3UAd 10

Ypok 24 Tema: JIByxmepHbIe 00BEKTHI 1
Teopus: Kpatkue cBenenus o6 skctpysuu. [Diockue
reOMETpUYECKHE (PUTYpBI: MPAMOYTOJIbHUK, KBaapar,

Kpyr, omumnc. IlpaBuneHbie Qurypsl. Pamku u
npodumi. KomMeHnTapun K BBITIOJHEHUIO 33/IaHUS.
Ilpaxmuxa: Coznanue monenu «Tpadaper xomrkm» 1o
3aganuro 60..

Ypok 25 Tema: JIByxmepHbIe 0OBEKTHI 1
Teopus: KoMMeHTapuu K BBIOJHEHUIO 3aJaHuil 61-
63.
Ilpakmuka: Cosmanme TpadaperoB: «Tpadaper
enkuy, Tpadaper popmouek Ay Bbineuku «Koikay u
«Enka» n mogemu «bpenoky.

Ypoxk 26 Tema: JIuneiinas sxctpy3usi. Paborta ¢ TekcTom 1

Teopus: Kak padortars ¢ TekcToM. JloOaBieHue TekcTa
K TOTOBBIM  MOJEISIM  Pa3HbIMHU  METOJaMHU.
KomMeHTapuu K BBITTOJTHEHHUIO

3amaHui 68, 69.

Ilpakmuka: Co3nanue mojeseil mo 3aganusam 68, 69 ¢
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N00aBJICHUEM TEKCTa pa3HbIMU METO/IaMHU.

Ypox 27 Tewma: Jluneiinas skcrpysusi. Pabota ¢ purypamu.
Teopus: Kak padortars ¢ ¢urypamu. Komannasl twist u
scale m ux mapameTrpsl. KOMMeHTapu# K BBIOJTHEHUIO
3aganui 70, 71.

Ilpakmuka: Co3maHue MoJeIM C pe3bOo 1o
3amanusim 70 u 71.

Ypok28 Tema: JIunelinas skctpy3us. CmenieHue
Teopus: YUrto Takoe cmemieHne. TopueBas KpOMKA.
Komanga offset u ee mapamerpsl. HMcmosnn3zoBaHue
KoMaHbel offset 1ys1 M3roTOBIEHMS] Pa3HBIX MOCICH.
KomMMeHTapuu K BBINIOJIHEHUIO 3aJaHus 72.
Ilpakmuka: Co3pnanue mognenu «KpacuBas Baza» u
«TpeyronpHas Baza» 1o 3ananuio 72 u 73

Ypok 29 Tema: DkcTpy3usi BpalleHUEM
Teopus: Tena, co3naHHble BpalieHueM. Bunabl u
0COOCHHOCTH coO37aHusl Tell BpamieHueM. Komanna
rotate_extrude. (OcoOeHHOCTH €€ UCIOJIb30BaHUA.
KomMeHTapum K BBINOJHEHUIO 3aJaHUM.

Ilpaxmuxka: Co3znanne  moaeneid  «BopoHkay,
«IInagon» u «Bazay.

Ypoxk 30 Tema: DxcTpy3usi BpamieHueM. Padorta ¢ Tekctom
Teopus: Pabota ¢ ¢urypamu. Hcmons3oBaHue
komauael difference. KoMmeHTapuu K BBINOJHEHUIO
3aganus 76--80.

Ilpakmuka: co31aHWE€ MOJEIU JIBYXKOMIIOHEHTHOM
enku. Coznanue moxenen «Tapenka» u «baboukay.

Ypoxk 31 Tema: DKCTpy3Uss KOHTYPOB
Teopusa: lIlporpamMMbl  JBYXMEPHOIO  YEpPUYCHMUS.
JIuHenHass SKCTpy3usi KOHTYpOB. bwicTpoe co3nanue
koHTYpoB B LibreCAD. Ilapamerpbsl u HacCTpOMKH.
KomMeHnTapum k co3aaHuio MOJEIH 0 3aaHuto §3.
Ilpakmuxka: Co3znanue moaenu «lllaxMaTHbI KOHBY.

32 Tema: DKCTpy3Uss KOHTYPOB
Teopus: DXF-daiin. KonBepTaiusi n3o0paxeHuil B
DXF. KomMeHTapuu K BBINOJHEHUIO 3aAaHuil 85, 86.
AHan3 BO3MOYHBIX OIIHOOK.

Ilpakxmuka: Co3ganne wMonened «MuUHBOH» U
«Kpom», «/lepeBo» u «Illamkay.

VYpok 33 Tema: [loBTopenue u 0000IIEHHE MaTepraia
Ilpakmuka: BbIMOMHUTH TBOPYECKYIO padoOTy TIO
3a[IaHUI0 YUUTEIS

PA3JIEJT 4 KOHTPOJIBHBIE 1 UTOI'OBBIE PABOTHI
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Ypoxk 34 Tema: IlogBeneHne UTOTOB. 1
Ilpakmuka: KonTpoapHas paboTa

OGecrieueHre MPOrpaMMbl

Opeanuzayuontnoe

HeoGxonumo pazaenuTs Kiace Ha JBE TPYIIbI, B KAXKIO0W U3 KOTOPBIX JTOJKHO
ObITH 15-16 yenn.

Yuebno-memoouuecxoe:

- KOHCHEKTHI 3aHATHI MO MpEeAMETY «TBEPAOTENbHOE MojaenupoBaHue u 3d-
nevarby;

- UHCTPYKIIUU U MIPE3EHTAIUHN K 3aHATHUSIM;

- IPOEKTHBIE 3aJ]aHusl, MPOEKTHl U PEKOMEH/IalluU K BBINOJHEHUIO MTPOEKTOB,

- IMarHoCTUYeCKre paboThl ¢ 00pa3laMu BBIOJIHEHUS U OIICHUBAHHUEM;

- pa3zlaTouHble MaTepHUaNbl (K KaXA0MY 3aHSTHIO);

- TIOJIO’KEHHSI 0 KOHKYpCaX U COPEBHOBAHUSX.

Mamepuanvrno-mexnuueckoe:

- KomnproTepHsbIil Ki1acc He MeHee yeM Ha 12 pabodux MecT,

- JIokanbHas CeTh,

- BbIX0Z1 B MHTE€pHET C Ka)A0ro pabouero mecra,

- Ckanep, MpUHTEP YEPHO-OCIBIN U IIBETHOM,

- AxycTudeckas cucrema (KOJOHKU, HAyITHUKU, MUKPO(OH),

- InTepakTuBHas 10CKa WM 3KpaH,

Ilpoepammnoe obecneuenue

- oducHele iporpamMMmbl — naketr MSOffice;

- TpaduyecKkue peaakTOphl — BEKTOPHOU U pacTpoOBOi rpaduky;

- mporpamma OpenSCAD.

Pabouee mecmo obyuaemozo sxnouaem:

- KoMmmbrotep (cucTeMHbId 070K + MOHUTOD);

- Haymauku 1 MUKpOQoOH.

- Pabouee mecto neparora:

- Kommsrotep (cucteMHbIit 050K + MOHHUTOD);

- KonoHku u HaymHuku + MUKpOQOH;

- [lpuHTephl: LIBETHON U YEpHO OEIbIN;

- 3D npunTep — 1 wim 2;

- Ckanep.

217



II. METOAUMYECKHUE PEKOMEHJAIIMMA 110 BHEJAPEHUIO STEM
OBPA30OBAHUA

2.1 MeToanyeckue peKOMeHJAAUMW Mo BHeapeHUur0 ieMeHToB STEM
o0pa3oBaHMsl B HAYAJbHOW IIKOJIe

CeronHsmane oOydJaroniuecs HadajdbHOW IIKOJIBI 4epe3 15 JIeT CTOJKHYTCS C
npodeccusiMi, KOTOpPBIE CETOJHsS Jlake HEe M3BECTHBI U YK€ 3aBTpa OyIyT peliarb
3a/1auM, PO KOTOPBIE CEroJHs Mbl U HE cliblliaid. [Ipoiinér HEMHOTO BpEMEHH, U
OHM CTaHyT TOJHOMNPABHBIMU 4YJ€HaMH OOIIECTBA: WHXKEHEpaMU, Y4EHBIMU,
YUHUTETSIMHU. .. BaxkHO, 4TOOBI KaXkIblii peOEHOK BOBpEMS MOHSJ, KaKO€ HalpaBJICHUE
€My MHTEPECHO, 4YTOOBI OH YBJIEKCS WM, HAYWHAS CO IIKOJbHOM CKaMbH, H
MPOJOJDKAII Pa3BUTHE B 3TOM HarpaBiieHHd. [Io3ToMy B COBpEMEHHOM MUpE Mepen
YUYUTEJIEM CTOUT OTBETCTBEHHAs 3ajada: MoMOYb JETAM cjenaTh Iiar B Oymyliee,
TJIaBHOE, 4TOOBI ATOT IIar He oKazajcs B myctoTty [33].

[lorok wHOpMamMM CErogHs HACTOJBKO BEIMK, a WHCTPYMEHTHI JJIsI
pa3BiieuyeHUs] TaK MHOTOOOpAa3HBI, UTO MAJCHBKHIA PEOEHOK MOXKET IMOTEPSATHCA B
orpoMHOM IdpoBoM Mupe. I[lomods WM mnpuoOpecTH HEOOXOIWMBbIC 3HAHHS H
YMEHHS, YTOOBl OHM CMOTJIM MBICIHTHh TBOpuUecKH U HoBaTopcku Moxer STEM-
oOpazoBanue. B mocnenHue roabl BCE U BE3[€ AKTUBHO TOBOPST O Ba)XXHOCTH U
HY)KHOCTH HAY4YHO-UCCJIEIOBATEIbCKON JEATEILHOCTH B MIKoje. TyT Yk He
MOCHOPHIIb, JACHCTBUTEILHO MpPAKTUUECKas HANPaBJICHHOCTh B OOYYEHUM SIBIISETCS
MOIIHOW MoTHBaieid. A BooOme, ecian pa3o0parbcs, TO PeOSHOK OH Ke IO CYTH
CBOEH wucCcienoBaTeNb, YK€ B TEPBbIM Toj KU3HM HAOJIOIAeT, MpoOyeT, JenaeT
NPEANOJIOKEHUSI W BBIBOJIBI, JENUTCS ONBITOM C «KkoJuieramuy. [louemy Obl
€CTECTBEHHBIE TMO3HABATENBHBIE MOPBIBBI HE HCIOJB30BATH JIJII TOTO, YTOOBI BBECTH
pebeHka B MUp HaydHOTo TBOpuecTBa? B yBiekaTelbHONW M MOTUBUpYHOIIEH dopMme
MO3HAKOMHUTHh OOYYAIOIIMXCS C OCHOBHBIMH 3aKOHaMU (U3HWKH, TOOYXIaTh HX
3a/1aBaTh BOIPOCHI, CTPOUTH APTYMEHTAIMIO, AHAJIM3UPOBATH JAHHBIE W JICJIUTHCA
MOJYYEHHbIMU  pe3ysibTataMu  1o3Bossitor  STEM  Texnosorun. B uem  cyTth
texHosiorun STEM?

Ecnu kpatko, TO B €e 0CHOBE — MHXKEHEPHBIN MOAX0 K U300PETEHUIO, CKaXKEM,
npototuna. YToObl MOIYYUTh HPOTOTHUII, €r0 HEOOXOJHMMO CIPOEKTHPOBATh. A
m000€e MPOEKTHPOBAaHME — OTO, MO CYTH, OIHKCAaHUE EIIe HECYIIECTBYIOIIETO
00beKTa, KOTOPBIA HY>)KHO YBUIIETh, IPUAYMaTh, U300pectu [34].

Takum o0Opa3oM, B TMpolecce HHKEHEPHOTO WCCICAOBAHUs, CO3JaHus WU
VIy4IllIEeHUs] TPOTOTUIA, PEOEHKY NPUXOAUTCS HCIOJIb30BaTh CBOU 3HAHUSA IO
HECKOJIBKUM  JIUCIUIUIMHAM, YTO  CIIOCOOCTBYeT (OPMHPOBAHHWIO Yy  HETro
€CTECTBEHHOHAy4YHOM KapTHUHBI MHUpA.

BaxxHo, 4to B nmaHHOM ciydae TexHoJioruss STEM ynmadHo momosHsieT
ITIKOJIbHOE 0Opa30BaHUE MO TEXHUYECKUM IpeaMEeTaM, TMOTPYX)aeT oOydaroniuxcs B
MOHUMAHUE CaMOUl CyTH MpEJIMETa U €ro MPUMEHEHHUsI B MPAKTUIECKOU cdepe.

Pannee oOydueHHWE €CTECTBEHHBIM M TEXHHUYECKMM HaykaM, MaTeMaTHKE U
WH)XEHEPHOMY JIely C MOCIEAYIOIIUM YCIOKHEHHUEM 3aJiad TTOMOTaeT 00y4arouuMcst

YyBCTBOBATh C€0sl YBEPEHHEN B HAYUHBIX HAIPABJICHUSX.
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3amaua STEM o0yueHuss B HaualbHOM IIKOJIE — CO3/1aBaTh MpE/IBApUTEIHHBIC
YCIIOBUSA ISl Pa3BUTHs MHTEpeca y OOYyYarollUXcsl K €eCTECTBEHHOHAYYHBIM U
TEXHUYECKUM JIHUCUUIUIMHAM. JII00OBh K MpOJENaHHON paboTe SBISIETCS OCHOBOMU
pasBuTusi uHTepeca. 3aHATus STEM — o4yeHb pa3BiieKaTeIbHbIE U JUHAMUYHBIE, YTO
He gaer oOyvatomuMmcs ckydarb. OHU HE 3amMeyaloT, Kak NPOXOJUT BpeMs Ha
3aHATUAX, a TaKXke CcoBceM He YycralT. CTpos pakeTbl, MallUuHbl, MOCTHI,
HEOOCKpEObI, CO371aBasi CBOU DJJIEKTPOHHBIE WUTPhI, (HAOpPUKH, JIOTUCTUUECKUE CETH U
MOJABOJIHBIC JIOJAKU, OHU MPOSIBIIIIOT BCe OOJBIINIA MHTEPEC K HAYKE U TEXHHUKE.

[lpakTka — OHO W3 caMbIX BaxHbIX HampaniieHuid B STEM oOyuenun. Eciu
TEOPETUUECKUE 3HAaHUS TOJKPEIUIIOTCS ONbITaMU, TO OOydJaroniuecs: JIydiie
MOHUMAIOT CyTh TeopuH. MccrmenoBaHusi TOKa3bIBAlOT, 4YTO 3HAHUS JIydlle
COXpaHSIOTCS, €clau oOydarouuecss MpOBOAWIA (DU3UUECKUE pEaJbHbIE HCHBITAHUS.
Takum  o0pa3oMm, 3amyckaeTcss MEXaHM3M  MBIIIEYHOM  MaMsiITH, a  3To
JOTIOJIHUTENIbHBIA IUTIOC 1111 OOy4eHMs] KUHECTETHKOB. lcronb30BaHUE MPOCTHIX
MHCTPYMEHTOB M CPEJICTB BU3yAJIM3AlMM B MJIQJIIEM BO3paCTE MO3BOJISIET B CTApPILIEM
MPUBJIEKaTh OOYYAIOMIMXCS K PEIICHUI0 PEalbHbIX MH)XKEHEPHBIX M HAyYHBIX 3a]ad
[35].

[lpoekTHast nesATenbHOCTH (GopMUPYET Yy OOydYaloIIMXCS 3HAHUSA, YMEHHUS U
HaBbIKK B 0OJIaCTU TEXHOJIOTUH, (PU3UMKH, TEXHHUUECKHMX M €CTECTBEHHOHAYYHBIX
TUCIUIUTMH, a Takke wuHpopmatuku. Ilpu wucnomszoBanuu STEM TtexHomoruit
oOyyJaromuecs: NoJlydyaT MHCTPYMEHT, C MOMOIIBI0O KOTOPOTO OHM Hayyarcs 3a/71aBaTh
BOIPOCHI, (POpMYIHpPOBaTh 3a/1auu U pa3padaThiBaTh COOCTBEHHBIE PELIECHUS, TOTOMY
YTO PaJOCTh HAYYHOTO OTKPBITUS OKAXKETCAd B UX COOCTBEHHBIX pyKax. Marepuaibl
MIPOEKTOB JOJKHBI MOMOYb 3(PPEKTUBHOMY MPAKTHUECKOMY 3aKPEIJICHUIO 3HAHUU B
paMKax ydeOHBIX NPEIMETOB IO €CTECTBO3HAHMIO, MO3HAHMIO MHUpPa U TEXHOJIOTUU
HAaYaJIbHOM IIKOJIBI M JOJDKHBI OBITh MPHUBSI3aHBI K NPUMEPHBIM IpOorpamMMam IIo
YKa3aHHBIM TpeIMEeTaM, a TaKXe COOTBETCTBOBATh OOpa30BaTENbHBIM CTaHJIApPTaM.
OOpazoBarensubie  pemieHuss STEM  TexHojornu Aal0T BO3MOKHOCTH  YUUTEIIO
WCIIOJb30BaTh HOBBIE METOJAWKH, HOBBIE HMHCTPYMEHTBI, HAIIPABIICHHbIE Ha
(dhopMHpOBaHNE MPABUILHOTO MPEACTABICHUSI 00 OKpYXKarolel elCTBUTEIbHOCTH.

B xome pal®oThl Hajg MPOEKTOM Yy MIIAAUIMX OOYyYarolIuXcs MpPOSIBISIOTCS
CaMOCTOSITENBHOCTh, OTBETCTBEHHOCTh M AKTHUBHOCTb, OHHM YCIICIIHEE IUIAHUPYIOT
COBMECTHYIO JI€SITEIbHOCTh, KOHTPOJHUPYIOT U KOPPEKTUPYIOT €€, AETH OTIMYHO
B3aMMOJICHCTBYIOT JPYr C JAPYrOoM B XOJ€ COBMECTHOW paboThl. Poib yuutens Ha
TaKOM ypPOKE — TBIOTOP, KOTOPBIM MOOHIPSieT 00YyYarolUXCsl Ha CaMOCTOSTENbHbIC
UCCIIEJOBAHUSI U COBMECTHYIO paloTy.

3HaHUs, TMOJyYCHHBIE HA YpPOKaXx C MPaKTUUYECKOW HANpPaBICHHOCTHIO,
NPUTOJATCA OOyYarollUMCsIT W B MOCHEAYIOIIME ToAbl OOy4YeHHs, a YpOKHU
MPOCKTUPOBAHUSA W MPOTPaMMHUPOBAHUS Pa3BUBAIOT HWHXEHEPHOE MBIIIJICHUE,
3HAaKOMSIT C a3aMM IporpaMmmupoBanus. Hanpumep, 3amaun Ha U3MepeHHe CKOPOCTU
OYEHb MPUTOJSTCSA CETOJIHSIIHUM TPETHEKIIACCHUKAM B 4 Kjacce, KOrJa OHM HAYHYT
pelmarb 3a7adyd Ha JBW)KEHUE. YUWUThIBag TO, YTO NPOTPAMMHUPOBAHUE TOJIBKO
BBOJUTCS B HAYaJIbHOM IIKOJIE, MOSABISIETCS YHUKalIbHAas BO3MOXHOCTb BBECTH €rO
M3YYEHHE Ha YypOKax OKPYXKAIIEro MHpa, MareMaTHUK{, TEXHOJOTUA U BO
BHEYpOUYHOM JeATenbHOCTH. [loBbilaeTcs KadyecTBO y4yeOHOW  JA€STEIBbHOCTH:
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3HAYUTEIBHO BO3pACTaeT MOHMMAaHHUE OOYYAIOIUMHCS 3aKOHOB IMPUPOJIBI, 3aKOHOB
(GU3MKN, CBOICTB MaTepHaOB, TaK Kak oOOydaroliuecs CaMOCTOSTEIbHO MOTYT
MOJIEJIMPOBaTh, HAOMIONATh ¥ AaHAIM3UPOBATH W3MEHEHUS, TMPOUCXOJAIINE B
npupoje, puzndeckue 3aKoHsI [36].

[Ipumenenne STEM TexHONOTWN J€NaeT IIKOJIbHBIE MPEAMETHI MPOCTHIMU U
MOHSATHBIMU UM OOJIbIlIE HAMIOMUHAET YBJIEKATEIbHOE HAYYHOE MYTEIIECTBUE, IIEIbIO
KOTOPOTO SIBJISIETCA HUCCIIEJOBAHUE OKPY’KAIOIIET0O MUpPa BO BCEX €r0 MPOSBICHUAX:
OT CTPOUTENBHBIX TEXHOJIOTHI 10 pabOThl CIyXO craceHusi, OT (HU3NUECKUX SIBJICHUMN
110 >KUBOTHOTO MUpA IUIAHEThl 3eMJIA.

Ucnonb3oBanne STEM TexHONOTMi B YPOUHOW M BHEYPOUHOW JEATEIIHHOCTU
MOKHO OTHECTM K HWHHOBAIMOHHOW o0O0JacTh B cdepe JEeTCKOro TEXHUYECKOTO
TBOPYECTBA, KOTOpas OOBEIMHAET KJIACCHYECKHE MOJIXOAbl K H3YYEHHIO OCHOB
TEXHUKM U COBPEMEHHbIE HampaBieHHus: UHPOPMALMOHHOE MOJEIUPOBAHUE,
pOTpaMMHUpPOBaHUE, HHPOPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH, JEaeT
oOydyenue 5(P¢GeKTUBHBIM U TPOAYKTHBHBIM [JIsI BCEX YYaCTHMKOB TIpoliecca, a
COBPEMEHHYIO IIKOJy KOHKYPEHTOCIOCOOHOM.

Bo BHeypouHOU! [ESITENLHOCTH MOKHO HCIOJIb30BaTh pPa3zHOOOpa3HbIC
MeJarornyeckiue TEXHOJIOTUM, Takhe Kak MpOOJIEMHBIM JHAJor, TEXHOJIOTHS
OLICHMBAaHMsI YYEOHBIX JOCTHKEHUMN, IPOEKTHAS TEXHOJIOTHUS.

B pamkax y4eOHOW mporpamMMmbl OO0yd4arolmuecs YCWJICHHO H3Yy4aloT
o01eo0pazoBaTeyibHble NPEAMEThI, OJHAKO NPEUMYLIECTBO OTIAETCS 3aHATUSAM
AHTJIMHCKOTO  sI3bIKa. PYKOBOACTBO MW TEAArord WIKOJbl MPHU3HAKOT, YTO JJIs
MOJIHOLIEHHOTO pa3BUTHS peOEHKa B pPAaBHOM Mepe HEOOXOIUMO TEXHOJOTUYECKOE
oOpa3zoBaHue, 0COOCHHO B BeK MHGOOPMAIMOHHON U TEXHUYECKOU PEBOJIIOLIUU.

Ceronnsa oOydaromniyecsi CBOOOJHO BIIAJCIOT TEXHHUKOM, MPAKTHUECKH KaXKIbIN
00y4Yarouics UMEET COBPEMEHHBIE 3JIEKTPOHHBIE YCTPONCTBA, KOTOPHIE MOMOTAIOT
€My KaK B y4yeOHOH JesITeNbHOCTH, TaK M B MOBCEAHEBHOU xu3HU. OJHAKO HE BCE
oOyyJaroluecs: 3HaI0T, KAK YCTPOEHbI U padOTalOT 3JEKTPOHHBIE HOBUHKH, YIPaBIIss
MMH TOJIBKO HAa YPOBHE IMOJIb30BATEIICH.

[lenaroram HEOOXOAUMO  BBICTPOUTH  MOCIECNOBATEILHYIO  CHUCTEMY
TEXHOJIOTUYECKOTO OOYYEHHs C MEPBOTrO Kjacca, yYUTHIBAs MEKIIPEIMETHBIE CBSI3H C
UH(GOPMATUKOM, MaTEMATUKOM, bu3UKO, IIPOEKTHOU NEATEIBHOCTBIO.
VBenuuuBaeTcsi MOTHBaLUsi K ydyeOe M 3alMHTEPECOBAHHOCTh B TIOCTPOECHUU U
W3YYCHUH MPUHIUIOB pabOThl KOHCTPYKIUW, OKPYKAIOIIMX HAC B IOBCEIHEBHOMU
#u3Hu. KomanaHas paboTa ycCHIMBAaeT KOMMYHHKAaTHUBHBIE HAaBBIKM U YMEHHE
ClIaXX€HHO U A(PPEeKTHBHO B3aMMOJEHCTBOBATH B MallbIX rpymnmnax. HecomHeHHO, 4TO
NpUOOPETEHHbIE HABBIKM W 3HAHUA B OyJylleM TOBBICAT BOCTPeOOBAaHHOCTH
oOyyJarolmuxcs Ha pbIHKE TpyAa, UM OYyIEeT Mpolle BCTyHaTb BO B3POCIYIO >KU3Hb,
MpuUMeHsisl 0arax 3HaHuM, MOJyYEHHBIA B 1IKOJe [36].

[Ipoekt — 3T0 1IaH, 3aMbIceN, B PE3yJIbTaTe KOTOPOTO aBTOP JOJKEH MOJTYYUTh
YTO-TO HOBOE: MPOJYKT, MPOrpaMMy, OTHOIIIEHUE, MOJENb, KHUTY, (DUIIbM, CIIEHApU
u np. Ilpoext — 310 oaHa U3 dopM HcciaenOBaTENLCKONW padoThl. B megaroruke moj
METOJOM TPOEKTOB IIOHMMAETCS COBOKYIHOCTh NPHUEMOB, OMNEpalui, KOTOpPBIE
MOMOTAIOT OBJIAJIETh OMPENEIEHHONW O00JIaCThI0 MPAKTUYECKUX WU TEOPETHUECKHUX
3HAHWW B TOM WJIM WHOW AeATeNbHOCTH. [loaTOMy, eciii MBI TOBOPHUM O METOJIE
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MPOEKTOB, TO HMMEEM B BHUAY CIOCOO JTOCTHXKCHHS TUIAKTUYECKOW I 4Yepe3
JIeTaIbHYI0  pa3paboTKy  NpoOJeMbl, KOTOpas  3aBEpPLIUTCS  MPAKTHYECKUM
pe3yJIbTaToM.

Yto Takoe MpoeKT s oOyyaromerocsa? IOTO BO3MOXKHOCTh TBOPUYECKHU
PACKpBIThCSI, MPOSIBUTH CeOsl MHAWBUIYATbHO WM B KoJUlekTuBe. [IpoekT — 3To
JesITeIbHOCTD, HampaBJICHHAs Ha perieHue UHTEPECHOH  TPOOJIEMBI,
chOopMyTUPOBAHHONW CaMUM O0y4arOUMCS.

Uto Takoe mpoekT and yuurens? IIpoekT — 3TO IHIAKTUYECKOE CPEACTBO
00y4eHusi, KOTOpO€ TMO3BOJSIET pa3BUBaThb yYMEHUE NpoeKTHUpoBaHus. [Ipoekt naér
oOyJaromuMcs  OMBIT  ToWcKa HWHPOpPMAlMK, MPAKTUYECKOTO0  MPUMEHEHHUS
caM0o0Oy4YeHusi,  CaMOpa3BUTHUS,  CaMOpeadu3alud W  CaMOaHalu3a  CBOEH
NesTeIbHOCTH.

Uto Takoe mpoekT s poaureneii? [IpoekT noapazyMeBaeT caMOCTOSTENbHYIO
JesTeIbHOCTh OOY4Yarollerocs, OJIHAKO 3aJada poAUTeNss - 3HaTh CYTh JTOU
MPOEKTHON JIESITENILHOCTH, €€ JTarloB, TpeOOBaHWl K TMPOLECCY U Ppe3yabTary
BBITIOJTHEHMSI, YTOOBI OBITh TOTOBBIM K MOMOIIM CBOEMY PEOEHKY, €CJIM OH 00paTUTCs
K BaM.

[lpoekTHast nmESATENHHOCTh MJIAAIIUMX OOydYaromuxcsi, OyAydyd OCHOBHOU
CTPYKTYpHOM  €IMHMIIEM  Tmpolecca  OOydeHHus,  CIOCOOCTBYET  Pa3BUTHIO
00111ey4eOHBIX HaBBIKOB [37].

[leppoe — »HTO coLMABHBIE HABBIKK. YMEHHE paboTath B TPYIIIE,
COTpYAHMYATh, yMEHHE NPUHUMATh M BBINOJHATH OMNPEAEIEHHYI0 pPOJb: OBITh
JUIEPOM WM HCIOJHHUTEIIEM, YMEHHUE BBICTpAWBaTh CBOUM OTHOUIEHUS C JIHOIbMU,
KOTOpBIE T€0SI OKPYKAIOT.

Crnenytoiyue HaBBIKM — KOMMYHUKATUBHBIE. YUHUThCS HE TOJBKO TOBOPUTH, HO
U BaXHO HAYYUThCS YMEHMIO CIylIaTh, NPUHUMATh JAPYrOo€ MHEHHE U CIOKOWHO
OTCTauBaTh CBOE.

HaBbiku, KoTOpble (OPMHPYIOTCS B XOJA€ MPOEKTHON HEATEIBHOCTU — 3TO U
MBIC/IUTENIbHBIE  HaBbIkM. OOyuaromuecs ydaTcsl aHalIu3upoBaTh, 0000IIATH,
CpaBHUBATh, KJIACCUPUIIMPOBATH U JP.

HaBblkM, TECHO CBSI3aHHBIE C MBICIUTEIBHBIMU — 3TO HCCIIEI0BATEIBLCKUE
HABBIKM: YUHUTBbCA TPOBOJAUTH UCCIEAOBAaHUE, YMEThb HaOIIt0O/1aTh, BBHISBISTS,
COOTHOCHTb.

Knaccudukanuys mpoekToB MOKET OCHOBBIBATHCS MO Mpoduiro 3HaHui [38]:

- MOHOIIPOEKTHI — B paMKax oAHOro ydeOHoro mnpeamera. I[lpu sTom
BBIOMPAIOTCST HAUOOJIEE CIIOKHBIE TEMbI WM pa3/ielibl IPOrpaMMBbl; YKIAJAbIBAIOTCS B
KJIACCHO-YPOUHYIO CHCTEMY;

- MEXIIPEAMETHbIE — MO0 IBYM WM OoJjiee MpeaMeTaM; Yalle BBIIOIHSIIOTCS BO
BHEYPOUHOE BpeMS;

- HAAMPEMETHbIE — BBIXOJAT 33 PAMKH IPEIMETOB.

Ecnu mpoeKkThl OCHOBBIBAIOTCS HA YPOBHE KOHTAKTOB, TO OHU MOTYT OBITh:

- BHYTPUKJIACCHBIE — MPOEKTHI, IPOBOUMBIE B OJHOM KJIacce;

- BHYTPUUIIKOJbHBIE — IPOEKTHI, OPraHU3yeMble BHYTPU OJHOW IIKOJIbI, Ha
ypOKax 1o 0JJHOMY MPEIMETY, UIH MEXIUCIUILIMHAPHBIE;

- pervoHajbHble — IMPOEKThl, OpPraHU3yeMble MEXKIYy IIKOJAMHU, KIacCaMu
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BHYTPH PETHOHA, BHYTPU OJHOU CTPaHbL;

- MEXAYHapOJHbIE — B HUX PEATM3YETCA JHAJIOT KYJBTYP.

Knaccudukarusi mpoeKTOB MOXKET OCHOBBIBATHCS MO YUCITY YUaCTHUKOB:

- UHAUBUIyaJIbHbIE (JTUYHOCTHBIC);

- TIApHBIE;

- TPYIIIOBBIE.

[lo npoIOKUTENBHOCTA MTPOEKTHI MOTYT OBITh:

- kpatkocpouHsie (1 ypok, makcumym 3 — 6 ypOKOB);

- cpeanecpounsie (1 — 2 mecsa);

- JOJNTOBPEMEHHBIE (710 TO/a).

THUIbI IPOEKTOB MO JOMUHHUPYIOWMIEH NEATENBbHOCTH ydammuxcs [38]:
UCCIIEJOBATEIbCKUE;

TBOPYECKHUE;
UTPOBBIE;
nH(GOPMALIUOHHBIE;
COLIMAJIbHO-3HAUYHMBbIE.

PaccMoTpuM  0COOCHHOCTHM TMPOEKTOB, OCHOBAaHHbIE HAa JIOMUHHUPYIOLIEH
NEeSTeTbHOCTH YUCHHUKOB.

HccnenoBatensCkue MPOEKThI COBMAJAIOT CO CTPYKTYPOIl PEaIbHOTO HAYYHOTO
HCCIICMOBaHUsA. DTO aKTyaJdbHOCTh TEMBI, MpoOaeMa, 00BEKT HCCISAOBAHMS, IIEbh H
3a/layu MCCIeI0BaHusl, TUIIOTE3a, METObI UCCIIEAOBAHUS, PE3YJIbTAT, BHIBOJIBI.

[Ipumepbl Takux mNpoeKTOB: BelpammBanue IyKOBHYHBIX pacteHuid. Kaxue
NTUIBI )KUBYT B HamieM Kpae. CaHUTapHO-TUTMEHWYECKUE YCJIOBUS pabodero mecra
IIKOJIbHUKA (paccka3 o paboTe Ha/l MPOEKTOM).

Teopueckue npoexmul HE UMEIOT JETAITBHO NMPOPaOOTaHHON CTPYKTYpHI, OHa
TOJBKO HAMEUaeTcsi M pPa3BHBAECTCS B COOTBETCTBUE C TpeOOBaHUSIMHU K (opMe U
XKaHPY KOHEUHOTO pe3yJibTaTa.

DTO MOXeT OBbITh CTEHrasera, ClIeHapuil mnpa3aHuka. Takue MpOeKThI
BBITIOJIHSIFOTCSI TIOJI PYKOBOJICTBOM KJIACCHOTO PYKOBOJIUTEJIS.

Heposvie npoexmwl TakKe Ha3bIBAIOT POJIEBBIMU. B HUX CTpyKTypa TOJIBKO
HaMEYaeTcsl U OCTa€Tcsl OTKPHITOM A0 3aBeplIeHHUs PaOdOThl. YUYACTHUKU MPUHUMAIOT
Ha ce0si ompenenéHHble poJH, OOYCIOBJICHHBIE XapakTEpOM U  COJEpKaHUEM
MPOEKTa, 0COOEHHOCTHIO peIIacMOi MPOOIEMBI.

Hanpumep, urposoii mpoekt “/le6arbr”. Y4acTHHKH 3TOro MPOEKTa — 3TO 2
KOMaHJbl CIOHMKEpOB. Y KaXIOro CHHKepa CBOS 3ajgadya, a Ledb — oOmas:
apryMEHTHUPOBAHO YOEIHUTh, OTCTOSITH CBOIO TOUKY 3PEHHUS.

Ungopmayuonuvie npoexmsi HanipaBlieHbl Ha cOOp HUHMOpPMAIMU O KaKOM-
1mb0 00BEKTE, aHaJIM3, 0000IICHHE.

K TakoMy Bumy mpoekTta MOkHO oTHecTu paboTsl «Habmonenue 3a morogoii»,
«[lepBbIii BETOCUIIET».

OcobenHo  0OoJIbIIIOE  3HAYEHUE  HMMEIOT MPAKTUKO-OPUEHTHUPOBAHHBIC WU
COIMAJIbHO-3HAYMMBbIE TPOEKThL. ODTH MPOEKThI COJAEp>KaT YETKO 0003HAUCHHBIN
pe3ynbTaT JAESATENbHOCTH OOYYalolUXCS, OPUEHTHPOBAHHBII HA COLMAJIbHBIC
3aMpochl €ro y4acTHHKOB. [IpuMepoM colmaibHO-3HAYUMOTO MPOEKTa MOKET CTaTh
npoekT “/lom, B KOTOpOM £ )UBY, “UucThld TOPOA .
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Urak, 4TO Takoe MPOEKT, BUABI MPOEKTOB MBI Y€ MPEIACTaBIsIEM. A TENepb
OCTaHOBHMMCS Ha dTamnax [38] paboThl HaJl IPOEKTOM:

- MOTHBAIMOHHBIM;

- IUTAHUPYIOIIHUN ¥ TTOJATOTOBUTEBHBIN;

- UTHPOPMAIMOHHO-OTEPAITUOHHBIIN;

- pedIeKCUBHO-O1IEHOYHBIH.

1 »Tanm — MOTHUBAITMOHHEBIN.

30ech BaXHO JUIsl YUMTENs CO3JaTh IOJIOKUTENIbHBI  MOTHUBAIIMOHHBIN
HacTpoi. IlpoOiieMa, KOTOpYIO JOJDKHBI PEIIMTH OOydaroniuecs, JOJDKHA OBITh
aKTyaJlbHOM W MHTEepecHOM. Ha manHOM 3Tame GpopMynmpyeTcs TemMa U ompeaesieTcs
pe3ynbTaT, NPOaYyKT. A MPOAYKT — albOOM-IyTEeBOAUTEIb, PE3ECHTAIMS U JP.

2 3Tan — IUIAHUPYIOIIE-0ATOTOBUTEIbHBIN.

Nnér pazpaboTka 3ambicia npoekTa, GopMyIUpyIOTCs 3aJaui, IJIaH JEeUCTBUH,
COTJIACOBBIBAIOTCSI CHOCOOBI COBMECTHOM MESITEIbHOCTH, OOyYaroluecss AeNsATCS Ha
rpynnbsl. CHauana B Tpynnbl 0ObEIMHAIOTCS CAMOCTOSTENBHO, YTOOBI paboTaTh OBLIO
koMmpopTtHO. [lozxe GopMupyrorcs rpynmbl ydutenem, nodemy? Ilotomy 4To ecTh
TUaep, XYJIOXKHUK, €CTb YYEHHK, CIOCOOHBIM cJenarh MPEe3eHTAlUI0 U UuX
CHOCOOHOCTH 3HAeT Yy4uTelb. [TaBHas 1eidb — OOydYaroluecs MOJDKHBI YUUThCS
BBICTPAMBaTh CBOW OTHOILIEHHUS C JFOOBIM KOJUIEKTUBOM.

3 sramn. MHpopMalmoHHO-0epaMoOHHBIH.

B 3-em »srtane wuaér peammzanus npoekra. CoOupaercss marepuan, Bes
uHbopMalus nepepadbaTsiBaeTcs, copTupyercsa. Posib yuuTens Ha 3TOM 3Tare - 3TO
KOOPJAMHUPOBATh, HAOIOIATh, JaBATh PEKOMEH IAllUHU, MPOBOJIUTh KOHCY/IbTALIUU.

4 stan. PedaekcuBHO-OIICHOYHBIH.

3ammra TMpOeKTa, KOJUIGKTUBHOE OOCYXJEHHE pe3ylibTaTa, CaMOOICHKa
NEeSTEeIbHOCTU. DTOT 3Tall OYEHb BaXHBIM, pEIIaeT HECKOJbKO 3aJad: pa3BUTHE
HAay4YHOUW peyu, BO3MOKHOCTh MPOJEMOHCTPUPOBATH CBOU JTOCTHKECHHUSI, TOMIOJTHEHHE
3HAHUMU.

@opMBbI IPEACTABICHUS MPOEKTA:

- Ipe3eHTalus Ha KOH(DEepeHIuY;

BBICTYIUICHUE JI ONPENEIEHHOTO Kpyra JIHII;
BBICTAaBKa JOCTUKECHUM;

KOHLIEPT;

CIIEKTAKIIb;

BUJICOCIOKET (PUITBM);

ClalA-1oy;

web-caiT.

Jlnst oOy4arommxcsi HavyaJbHBIX KJIACCOB OYE€Hb BA)XKHO MPUHUMATH y4acTHE B
TBOpPYECKOU paboTe, MOATOMY MpejiaraéM HHTEPECHBIE TEMbI IPOEKTOB B HaYaJIbHOU
[IKOJE, TO KOTOPHIM MOHO OCYIIECTBISITh MPOEKTHYID M HCCIEI0BATEIbCKYIO
NEATEIbHOCTb.

[IpenyoxeHHble TEMbl NPOEKTOB  JJII  HAYAJIBHBIX  KJIACCOB  IIKOJIbI
PEKOMEHJIYIOTCS B KadyeCTBE MPOEKTHOM AEesATeTbHOCTH oOydaromumcsi 2 Kjacca, 3
Kjacca, 4 kjgacca M naxe | kiacca HadyadbHOM IIKOJIBI MPU 0053aT€IBHOM MOMOIIU
poauTenel, JaHHbIE TEMbl MPOEKTOB MOXHO OpaTh 3a OCHOBY, JOMOJIHSATS,

223



paCHIUPSTh U U3MEHITH Ha CBOE YCMOTpPEHHE.

Kax obecneuums aghghexmusrnocmo npOEeKmHoU desmenbHoCmu
obyuarowuxcsa?

s Toro 4ToObl co3marh yCIOBHS A 3(PPEKTUBHONW CamMOCTOATEILHOU
TBOPYECKOU MPOEKTHOMN JIEATEILHOCTH 00YyJarouMcs He0O0X0uMO:

1. [lpoBecTH MOATOTOBUTENBLHYIO paboTYy.

OOyuaromuiicsi, mpucTynas K padoTe, MOJDKEH BJaJeTh HEOOXOAUMBIMU
3HAaHUSMHU, YMEHUAMHU U HaBbikamu (ctaptoBble 3YH) B conepxarenbHol 061actu
npoekta. HoBoe 3Hanme 1j1si 00ydaromuxcs B X0/1€ MPOEKTa YIUTEIb MOXKET J1aTh, HO
B OYEHb HE3HAYUTEIHHOM OOBEME U TOJBKO B MOMEHT €ro BOCTpeOOBaHHOCTHU
oOydaromumucs. MnaamiemMy HIKOJIBHUKY TMOHAIO0O0SATCA 0 ONPENeIEHHOW CTETeHH
chopMHUpOBaHHBIE crHeNU(PUUECKne YMEHHS ¢ HaBBIKM TPOCKTUPOBAHUS  IUIA
CaMOCTOSITEIbHON pabOTHI.

dopmupoBaHue CHeUUPUIESCKUX YMEHUM UM HABBIKOB CaMOCTOSITEITLHOM
MIPOEKTHOM JEeATEeTHHOCTH 1eIec000pa3Ho MPOBOAUTH HE TOJIBKO B Mpoliecce padoThl
HaJ TMPOEKTOM, HO M B paMKaX TPAJAWIMOHHBIX 3aHATHH, KOTJa OHM OCBAMBAIOTCA
MOATAITHO KaK OOIIEIIKOJIbHbIE (HaANpeIMETHBIC).

B pamMkax  TpaguIMOHHBIX  3aHATUH  HUCHOJIL3YIOTCS  CIEIUAJIbHBIC
OpraHM3alvoHHbIE (OPMBI M METOJbI, YACNSeTCS OTACNbHOEC BHUMAaHHE B paMKax
ypoka. Hampumep, npoGiemMHOe BBeIeHHE B TeMy YpOKa, I[OCTaHOBKAa IENU
COBMECTHO C OOYYaromIMMHKCS, COBMECTHOE WM CaMOCTOATENbHOE TUIAHUPOBAHUE
BBITIOJIHEHUS] MPAKTUUECKOTO 3a/IaHus, TPYNIOBbIe pabOThl HA YPOKE, B TOM YHUCIE U
C PpOJIEBBIM paclpeneieHneM paboThl B TpyNNe, caMOaHAM3 U CaMOOIICHKA,
pediexcus.

Crnenytonue yMEHUST W HaBBIKM TMPOEKTHOW  JIEATENBHOCTH  HYXXHO
dbopMHUpoBaTh B MpoIiiecce pabOThI HAJl MPOCKTOM WJIM BHE €r0:

a)  MBICIENEATEILHOCTHBIC:  BBIABIDKEHHE UAeH  (MO3TOBOW  IITYpM),
npoOjeMaru3anysi, [enenoyjiaranue W (QOpMYIMPOBAaHHE 3a/ayd, BBIIBIDKEHHUE
TUIOTE3bl, MOCTAHOBKA BOMpoca (MOUCK TUMOTE3bI), POPMYIUPOBKA MPEIANOIOKEHUS
(TunoTe3bl), 0O0OCHOBAaHHBIA BHIOOpP crocoOa WIM METOJ]la, MyTH B JACSITENbHOCTH,
TUIAHUPOBAHUE CBOEH NESTENFHOCTH, CaMOaHAU3 U pediexcus;

0) Tmpe3eHTAIMOHHBIC: IOCTPOCHHWE YCTHOTO JOKiana (CcooOIIeHus) o
npoJieiaHHoN paboTe, BIOOP criocoO0B U (popM HarsiIHOM Mpe3eHTauuu (IPOoayKTa)
pe3yNbTaTOB JEATETbHOCTH, HW3TOTOBJICHWE NPEIMETOB HArSIAHOCTH, MOJATOTOBKA
MUCBMEHHOTO OTYETA O MPO/JIETaHHON padoTe;

B) KOMMYHHKATHBHBIC: CIyIIaTh M MOHUMATh JPYTUX, YMETh BBIPA3UTh CBOU
MBIC/IM, HaXOJIUThb KOMIIPOMHCC, B3aWMOJIEUCTBOBATh BHYTPHU TPYIIIbI, HAXOJUTh
KOHCEHCYC;

I') TIOMCKOBBIC: HAXOJIUTh MH(MOPMAIIMIO IO KaTajloraM, KOHTEKCTHBIM MOUCK, B
runieptekcre, MaTepHET, hOpMyIHpOBaHUE KITIOYEBHIX CJIOB;

n)  uHPOPMAIMOHHBIE:  CTPYKTypUpOBaHHE  HH(MOpMAIMM,  BBIIEICHUE
[JIABHOTO, NpHUEM U Tiepenada uHOpMalMU, MPEACTaBICHUE B PazNUYHbIX (popmax,
YIOPSITOYCHHOE XPAaHEHHE U TOUCK;

€) TNpPOBEIEHUE HWHCTPYMEHTAIBHOTO JKCIEpUMEHTa: OpraHuzaius padouero
MecTa, mnoadop HEoOXOoaMMOro OO0OpydOBaHUsA, MNOAOOpP ¢  MPUTOTOBJICHHE
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MarepuaiioB (pEakTHBOB), NPOBEACHHE COOCTBEHHO OJKCIIEPUMEHTa, HaOJIO/ICHUE
X0Jla  OKCIEpUMEHTa, U3MEpEHHE NapaMeTpoOB, OCMBICICHHE  IOJIyYE€HHBIX
PEe3yNbTaTOoB.

Kaxxplit TpoeKT 10JKeH ObITh 0OecredeH BceM HEOOXOUMbIM

* MaTepUATLHO-TEXHUUECKOE U Y4eOHO-METOANUECKOE OCHAIICHUE;

* KagpoBoe olecreueHue (JIOMOJIHUTEIBHO MPUBJICKAEMbIE YYACTHUKH,
CIICIIUAJIICTHI)

» uHbopMalmoHHbIe pecypehl (hoHa u karainoru 6ubmuoteku, Mutepuer, CD-
Rom aynuo u Buseomarepuansl U 1p.);

*  UHPOPMAIMOHHO-TEXHOJOTUYECKUE pecypchl (KOMMBIOTEPHl U Jpyras
TEXHUKA C MPOTPaMMHBIM 00ECTICUCHHUEM );

* oOpraHuzalMoHHOE oOecreyeHue (CHelUaTbHOE pPAClHUCAaHUE 3aHATHI,
aynuTopuii, pabota 6ubimoTeku, Beixo B UHTEpHET);

* OTHENbHOE OT YPOUHBIX 3aHATHA MeCTO (HE OrpaHUYMBAIOIIEE CBOOOJHYIO
JeSTeIbHOCTh TOMEIIEHHE C HEO0OXOJUMBIMU pecypcamMu U O00OpyIOBaHHEM —
MeauaTeKa).

[Ipu »TOM pasHble NPOEKTHl MOTPEOYIOT pasHoe obecrneueHue. Bce Bumbl
Tpedyemoro oOecrnedeHusl IOJDKHBI OBITh B HaJMYMHM 10 Hadaja paboThl Haa
MpoeKkToM. B MpoTHBHOM ciydyae 3a MpOEKT He Hajo Oparhes, MO0 ero HeoOXO0IUMO
nepeaensiBaTh,  aganTUpOBaTh MMOJ  uMermuecs pecypebl.  Hemocrtatounoe
obOecrieueHne NPOEKTHOM MEeATETbHOCTH MOJKET CBECTM Ha HET BCE OXKHIIaeMble
MIOJIOXKUTENBHBIE PE3YJIbTaThI.

2. Y4yuThIBaTh BO3PACTHBIE U UHAUBUYAJIbHbBIE OCOOEHHOCTH O0YYarOIIUXCsl.

BaxxHO MOMHHTBH, UHTEpeCc K paboTe W MOCHWILHOCTh BO MHOTOM OIpPEAENISIOT
ycnex. B pamkax TpOEKTHOW NesITeIbHOCTH MPEAroJiaractcs, 4To IPOOIeMHBIMA
BOIIPOC TpenjararT oOydawmuecs. Ho B ycnoBusX HaualbHOM IIKOJIBI AOIMYCTHUMO
MPEACTAaBJIICHUE BOIpPOCA YUYHUTENIEM WIM MOMOI[b OOYYarIIUMCS BO BpPEMS €ro
dbopMyIupOBaHUS.

3. ObGecnieunTh 3aMHTEPECOBAHHOCTh OOYUYaIOIMIMXCS B pabOTe HaJ MPOEKTOM
— MOTHBAIHIO.

MoTuBauus  ABJISIETCS  HE3AaTyXalolUM  MCTOYHUKOM  JHEPTUU I
CaMOCTOATENBHON AEATENBHOCTH M TBOPUYECKOM aKTUBHOCTHU. JIJIs1 3TOTO HYXHO €ule
Ha CTapTe NeIarorn4eckyd rpaMOTHO CAENaTh MOTPYKEHHE B MPOEKT, 3aMHTEPECOBATH
mpo0JieMOi, MEPCHEKTUBON MPAKTUYECKON M COIMALHOM ToJib3bl. B Xxome paboThl
BKJIFOUAIOTCSI 3aJI0’KEHHBIE B MPOEKT MOTUBALMOHHBIE MEXAHU3MBI.

4. BuumarenbHO OTHOCHTBCA K BBIOOPY OCHOBOIIOJIATAIOIIEro0 BOIpOCa
MIPOEKTA.

Bech mpoekt umeeT Kakou-IMOO OCHOBOIOJararomuil Bompoc. Ecam 3ToT
BOIIPOC MHTEpPECEH 00yYaroluMcsi, TO U NMPOeKT Oyner ycnemieH. MiHaue roBopsi, BOT
OTKyZla 3HAYUMOCTh NMPOoOJIeMbl sl o0ydaronuxcs. [Ipy HE0OXOIUMOCTH €r0 HYKHO
KOPPEKTUPOBATb.

5. Co3naBarth rpynmy He 6oJiee 5 4eaoBeK.

Hns paboThl Hajg MPOEKTOM Kiacc pa3duBaeTcs Ha rpymnmbl. ONTUMalbHO
co3JaBarh rpymniy He Oosiee 5 yenoBek. Kaxpas w3 atux rpymnn Oyaer pabotarh Haj
OJIHUM U3 MOABOIPOCOB, TaK HA3bIBAEMBIM «IIPOOJIEMHBIM BOMPOCOM». ITOT BOIPOC

225



CJIOBHO THUIOTE3a, TOJHKO B OTJIMYHUE OT TUNOTE3bl OH MUMEET JPYIYI0 CTPYKTYpY.
['unore3a MMeeT BHUI «ECIH... TO», a MPOOJIEMHBIM BOMPOC HE MOXET COJEepKaTh B
cebe mpe/rnoaraeMoro OTBeTa WM HOBBIX TepMUHOB. Ho OH cykaeT paMku mpoekTa
JUISL TAaHHOM TPYIIIIBI 0 pa3MepoB uX yacTu paboTel. Hanpumep, B npoekre «CMmexy
BCE BO3PACTbl MOKOPHBD» OCHOBOMOJIAraromuid Bomnpoc — «l'me kuBeT cmex?». A
npoOJieMHbIE BOIMPOCHI YK€ 3aJal0T HampaBlIeHUE JUIsl JAESITEIbHOCTH TPYIIIL.
Hanmpumep, onna u3 rpynn Moxer pabortaTh ¢ BompocoMm «Kakue npounsBeaeHuHs
SABJSIIOTCS IoMopucTudeckuMu?y». Llenb paboThl AJaHHOUW TPyNIbl — OMPENETUTh, YTO
Tako€ IOMOPHUCTHYECKOE TNpOoMu3BeleHue, MX Buabpl. [lpyra rpymnma pabortaer c¢
BonpocoMm «llouemy HaM HpaBITCAd IOMOPUCTUYECKHE mNpousBenceHus?». Llenb
paboThl JaHHOUM TPYNIBI — MPOBECTH OMPOC CPEAU JAETEH U B3POCIbIX Ha TeMy «Ecmu
Bam HpaBsTCA OMOpPUCTHYECKHE IPOU3BEAECHUSA, TO TMouemy?». Tperes rpyrma
pabotaer Han mpobiieMHbIM BompocoMm «KTo ymeer Becenutbes?». B ux 3amauy
BXOJUT MOUCK aBTOPOB, CLIOCOOHBIX MUCATh BECENbIE MPOU3BEICHUS.

6. YUuThIBaTh BO3MOXHOCTh YUEOHBIX MPEAMETOB JIJISl peaU3alliid MPOEKTHOMN
NesTeIbHOCTH.

OTHOCHUTENBEHO HU3KYIO 3 PEeKTUBHOCTH peanu3anuu MPOEKTHOU
NEeSTeIbHOCTH  MMEIOT  Takue  NpPeIMEThl, KakK  Ka3aXCKUW/PYCCKHM  SI3BIK,
JUTEepaTypHOE 4YTeHue, maTemaTuka. [loCKOJIbKy cHCTeMaTHYecKoe MOCTPOCHUE
y4eOHOM TporpaMMbl — YCIOBHE BBICOKOTO KayeCTBa 3HAHUM «HA BBIXOJE» — JUKTYET
XKECTKU oTOOp (OpM M METOJ0B OOyUEHMs, peasu3aiusl MPOCKTHON EsITEeIbHOCTH
M0 3TUM JUCIUIUIMHAM JIy4dllle BCErO0 MPOMUCXOJUT BO BHEKIIACCHOW AESTEIHbHOCTH,
0co0eHHO B popMe MEKIIPEAMETHBIX MPOEKTOB.

Haunbomnbiyto  3¢Q(EeKTUBHOCT, HMEIOT Takue YydeOHble TMPEAMEThI, Kak
«Oxpyx)amui MUp», «AHTIHACKUN s3bIK», «HbDOpMaTukay, «Xymao0XKecTBEHHBIN
Tpya». llpenonaBaHue NaHHBIX NHMCLUUIUIMH HE TOJIBKO JOIYCKAaeT, HO U Tpedyer
BBEJCHUSI METOJA IMPOEKTa KaK B YPOUHYI), TAK U BO BHEYPOUHYIO NESITEIBHOCTD

00yJaronuxcs.
7. YuecTh 1 M30€XKaTh «ITOABOIHBIX KAMHENY.
[lepBasi omacHOCTp — MOAMEHUTH JESITEILHOCTH BBINOJHEHUEM 3aJIaHUS,

clenaTh MHOTO€ 3a OOy4YarolIuxcs, MEPernopyduTh POAUTENSIM. UTOOBI ATOTO HE
CIIyYHJIOCh, YUYHUTEII0 HEOOXO0AUMO pad0oTaTh B CTUJIE TIEAArOTHYSCKOM TOAACPIKKH.

Hanpumep, Bo Bpemss paboThl HajJ OIIMOKAMU YUMUTENb Mpejjaraet
o0yJarmuMcs TMOoyMaTh, KaKOBBI MPUYMHBI OIMMOOK B HAMMCAaHUM O€3yapHBIX
TJIACHBIX, TMPOBEPSEMBIX YJapeHHeM. BbilMcaB TUNUYHBIE OMIMOKKM Ha JOCKY,
YUUTEIIb TTOMOTAET O0ydJarolMMCsl YBUIETh X MPOOJIEMBbl: KTO-TO HE BCErjaa BEPHO
Mo0MpaeT POJACTBEHHBIC CIOBA, KTO-TO 3aTPYIHSACTCS B BBIICICHUU KOPHS, KTO-TO,
noaoupas OJHOKOPEHHBIE CJIOBAa, HE 3aMEYaEeT, UYTO TJIACHBIM B MPOBEPOUYHOM CIIOBE
HE B CUJIbHOM MO3UIUH.

Hanee yuurens mnpemiaracT oOy4YalOIMIUMCS HaWTU TYTU PEHICHUS ITUX
npo6iemM. UTo MOXHO MpUIyMaTh, MPEIJI0KUTh, caenarb? «Ecim Mbl HalileM BBIXO,
W0, MpUAyMaeM TO, YTO IMOMOJXKET HaM peIIuTh MpoOjeMy, W clIelaTh TO, YTO
npuayMain — 3To Oyaer Hail mpoekT. (Jlasee pacckaspiBaeT 0 CYIIHOCTH TMOHSTHS
«IIPOEKT»). YUUTEeNb MpeaaracT «MO3TOBOW IITYpM»: pa3AeiMBIINCh HAa TPYIIILI,
BCEphE3 MOAYMaTh, YTO MOXHO CJHeJiaTh, MPU 3TOM 00s3aTeIbHO BBHICIYIIATh BCEX,
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o0CyauTh BCe MpesioxkeHusl. MOXKHO BBIICTUTH TPYIITYy SKCIEPTOB — OHU BHIOEPYT
U3 TPEIJI0KEHHBIX MPOEKTOB OJUH JIJISl Pean3alllu.

Havitn nnero — camoe rmaBHOe W camoe TpyaHoe. Ecnu netu 3aTpyaHaroTCs,
YUHUTEIh caM mpenjaraeT 1-2 mpemyioxkeHuss B rpynnax (HampuMmep, COCTaBUTh
CIIOBAPUK POJICTBEHHBIX CJIOB, CO3/1aTh HAIJSJHOE MOCOOME C MepeIBIKHBIMU
YacTSIMH CJIOB, COUMHUTh CTUXU PUGMOBKM HAa TOBEPOUHBIE CJIOBA, CIAENATh OJaHK
KapTOUY€K, HACTOJIBHYIO UTPY U JIP.).

OO6yuaromuecs, OTTOJKHYBIIMCh OT WACH YUYUTENs, MpeHJiaraloT CBOE WU
00CYXJal0T NPEeaJIoKEHHOE, Pa3BOpauyMBasl 3aMbICEN, YaCTO MEHsSs €ro. Y4HuTelb
MOJJCP)KUBACT  WHUIMATHBY  OOYYalOIUXCsl, TMPUBJIEKAET K  OOCYXIEHHUIO,
COBMECTHOH padorTe.

[locne TOro kak BKcHepThl BBIOpaIM KOHKPETHBIM MPOEKT, OOydaromiuecs
MPUAYMBIBAIOT €My «PEKIaMHOE» Ha3BaHue, Harnpumep, «baHK MOUX MPOBEPOUYHBIX
cinoB» i «bank MIICy», «Hrpa «/lomuHO KOpHEWD» U IIp.

3ateM oOydJarommuecss COCTaBIISIIOT  «3BE3J0YKY  OOJyMBIBaHHUSA», T.C.
rpadguueckoe M300pa)keHHE NPOEKTa, B IEHTPE KOTOPOro B MPSMOYTOJbHHKE —
Ha3BaHHWE MpOeKTa. B mpsMOyroibHUKaX BOKPYT LEHTPAILHOTO MPSIMOYTOJbHHKA -
OTBETHl Ha BOMPOCHL JUIsI KOTOo OyneMm JenaTh MPOEKT, KTO OyJeT Jenarh, C KeM,
Korja, u3 dero u nap. Takum oOpa3om, B «3B€30UYKE» (PUKCHUPYIOTCS LENH, HTarbl
MPOEKTa, pacipeaesieHue padoThl U Ap.

Janee  yuuTenp  OpraHM3yeT  peaM3alyi0  3aMbIClia,  MOJJIEPKUBAET
CaMOCTOSITEIBHOCTh PEOST, MX COTPYAHUYECTBO, MMOMOTAET MOATOTOBUTH 3AllUTY
npoekta. Ha 3akimounrtenbHOM »Tanme HEOOXOIMMO OLIEHUTh Ha TOJBKO MPOIYKT
MIPOEKTa, HO U camy AESATENbHOCTh: YTO MOMOTaNo, YTO B paboTe MOHPABUIOCH, YTO
HaJ0 ObUTO M3MEHHUTH B COBMECTHOM paboTe.

Bropast omacHOCTb — TIpU BBIIOJHEHUM HCCIEAOBATEIbCKOTO MPOEKTa HE
MpEeBpaTUTh MPOEKT B pedepar.

KoHeuHo, uccnenoBarenbCKUil MPOEKT MPEANoJiaraeT H3y4yeHUe KaKHUX-JIMOo
Hay4YHBIX pabOT, TPaMOTHOE HBIIOKEHHE HX cojiepxkaHuss. Ho MpoekTaHT MoJDKeH
UMETh COOCTBEHHYIO TOYKY 3pEHHUSI Ha paccMaTpUBaeMOE SIBJIIEHHE, COOCTBEHHBIN
yToJ1 3peHusi, 0l KOTOPBIM OH OyJeT paccMaTpuBaTh pedepupyeMble HCTOUYHUKH.

TpeThst OMacHOCTh — TMEPEOIeHKa pe3ysibTaTa MPOEKTa M HEIOOLIEHKa ero
mpo1ecca.

OTO CBfA3aHO C TeM, UYTO OIIEHKa JaeTcs MO pe3yjibTraraM Mpe3eHTaluu, a
MPE3EHTYEeTC MMEHHO pe3yiabTaT NpoekTa. UYToObl oOlleHKa OblUla MAaKCHUMAaJbHO
OOBEKTUBHOM U Pa3HOCTOPOHHEH, HEOOXOAMMO BHHMMATEIILHO OTHECTHCh K
COCTABJICHUIO M TIOCIEAYIOIIEMY aHalM3y OT4eTa OO0ydYaromerocs Wik HopTdoJimo
npoekTta («IIPOEKTHOM mamnke»). ['paMOTHO cOCTaBleHHBIM oOT4YeT (MOPTQOIHO)
XapakTepu3yeT XOJ MPOEKTa, KOrJa caMm MpOEKT yxe 3aBepiueH [40].

[Ipu oneHke ycrnenrHOCTH OOy4arollerocsi B MPOEKTe HE0OOXOAUMO MOHUMATh,
YTO CaMOW 3HAYMMOM OIEHKOW [IJIi HEro SIBISETCS OOIIECTBEHHOE MPU3HAHUE
COCTOSITEILHOCTH  (YCIIEITHOCTH, PE3yJAbTaTUBHOCTU). [lOJIOKUTENHLHON  OIICHKHU
JOCTOMH JHOOOW YpOBEHb JOCTUTHYTHIX pe3yibTaToB. OIEHMBaHHE CTENEHU
chOPMUPOBAHHOCTH YMEHUW M HABBIKOB TMPOEKTHOW JEATENbHOCTH BAXHO JIA
yuutessi, paboTarouiero Haja (popMUpPOBAHHMEM COOTBETCTBYIOIIEH KOMIIETEHTHOCTH
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o0yJaromierocs.

[Ipu ouleHKEe MPOEKTHOU AEATENBHOCTH OOYUYaIOIIErocsl YUUTHIBAIOTCS: CTEIIEHb
CaMOCTOSITEIbBHOCTH B BBINOJHEHUM PAa3JMYHBIX ATanmoB pabOThl HAJl MPOEKTOM;
CTENEHb BKJIIOYEHHOCTU B IPYNIOBYIO pabOTy M YETKOCTh BBINOJHEHHSI OTBEIECHHOMN
pOM; MPAKTUUECKOE HCIOIb30BaHuEe oOmemKkoabHbix 3YH; KomudecTBo HOBOMU
nHGOpPMAIIMM UCHOJB30BAHHOW ISl BBINOJIHEHUS TPOEKTA; CTENEeHb OCMBICICHHUS
WCIOJIb30BaHHOW ~ HMH(OpMAIMK; YpPOBEHb CIOXHOCTH U CTEHEHb BIAJACHHUS
MPUMEHSIEMBIMU  METOJUKAMH;, OPUTMHAILHOCTH WJEW U Cclocoda perieHwus
MPOOJIEMBI; OCMBICIIEHHE TPOOJIEeMbl U (POPMYIMPOBAHUE IEIM TMPOEKTA; YPOBEHD
OpraHu3allid W TPOBEJCHUS NPE3EHTAIMU: YCTHOTO COOOIIEHUs, MHUCbMEHHOTO
oT4eTa, oOecreueHus 00bEKTaMU HATJISIAHOCTH; BiaJICHUE pedIieKCuei; TBOPUYECKUA
NOAX0J B TMOATOTOBKE OOBEKTOB HAITSIAHOCTH NPE3EHTAlMH; COLUMAIbHOE U
MPUKJIAIHOE 3HAYEHUE TOJYYEHHBIX PE3yJbTaTOB.

Psin MeToguyecknx 0COOCHHOCTEM OpraHM3alliy MPOEKTHOW PabOThl MIIaJIIINX
IIKOJPHUKOB TPEJCTABICH Ha MpUMEpe Y4eOHO-HCCIEI0BATEIILCKOIO MPOEKTa [0
okpyxarmemy mupy «Peka Mmmm»:

Ipumep-obpasey
Y4eOHO-HCCIe10BATEILCKU MPOEKT 10 OKPYKAIIIEMY MUPY

HazBanue: Peka «Umum»

AHHOTaANUA:

[IpennaraemMplii MEXIPEAMETHBIA MPOEKT IMIPOBOJAUTCS B paMKax

oOpasoBatenbHbIX oOsactelt «EctecTBo3HaHmMe», «YemoBek H  0OIIECTBOY,
«Texnomorusiy, WKT. Moxer OBITh pealu30BaH Cc oOOydJaromMUMHUCI B (GopMe
rpymnmnoBol paboTel. B pe3ynbrare HaOMOACHUM W HUCCIENOBaHUN OOydaronuecs
MoJIydar npejcTaBiieHue o peke MimM, BCTaB Ha MO3MILHMI0 «OMOJIOTa», «UCTOPHUKAY,
«apXHUTEKTOpay», «reorpadar.

B xozme mpoekTHOW —AeATeNbHOCTH OOydarouiuecs: co3aanyT Mpe3eHTalu,
OYKJIEThI, CTEHTa3€Thl, MAKETHI.

Kiacc: 2

[Ipo10KUTEBHOCTE TTPOEKTA:

3 Hedenu, PKCKypcusi U 3 yaca rpynmnoBoil paboThlL.

ConeprkaHue, COOTBETCTBYIOIIee 00pa3oBaTeIbHBIM CTaHAapTaM.

HeoOxonumMbie HauanbHbIE 3HAHUS, YMEHUS, HABBIKU:

Bona u ee ¢usmyeckue cBOMCTBA. ArperatHbleé COCTOSIHUS BOJBL: TBEPIOE,
xKuakoe, razoodpasHoe. I[lpupoansie ucTouHuku BojbL. [IpupogHbie pecypchl U HX
HazHayeHue. Knaccudukanusi mpUpOIHBIX PECypcoB IO NPOUCXO0XAeHH0. Boma B
KUBBIX OpTraHu3Max U HeXuBOU npupoje. OCHOBHbIE MPUPOAHBIE UCTOYHUKU BOJBI.
Oxkeanbl, MOps, peku, o3epa. Cornenas u mpecHas Boja. [IpuponHbie Mmoa3eMHbIE
BOJIbl. bepexxkHoe ucnolsib3oBaHne MUThEeBOM BOMIbL. CriocoObl 0UMCTKH BOJBL. OUnCcTKa
C MOMOIIbIO (UIBTPOB. 3HAYEHUE BOJBI JJIsI KU3HU. VICTOUHMKHM 3arpsi3HEHUs] BOJIbI
(OBITOBBIC, TPOMBIILJICHHBIE, CEILCKOXO3SIUCTBEHHBbIE). [lociencTBust 3arps3HeHus
BOJIbI IJIS1 PA3JIMYHBIX OPTraHU3MOB. PacTBOPUMOCTb pa3IMYHBIX BEILIECTB B BOJIE.
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. 3HaHUSA MO0 TEME MpoeKTa Mo mnpenmery «EcTecTBo3HaHUE» MO0 TeMaM
«Bona», «lIpupoaHeie pecypco».

. IMons3oBatenpckue HaBblkM padoThl Ha [IK (co3manue mpeseHTamnmm).

. YMeHuss paboThl C pa3iMUyHBIMM HCTOUYHHKAMH HH(POpPMAIMH, TOWCKA
unpopmanuu B UHTEpHET.

Hrorun oOydeHus:

B  pesynbrare  BBINOJHEHHA B COOTBETCTBHE €  T'OCYAapCTBEHHBIM
00pa3oBaTEeIbHBIM CTAHIAPTOM YYaIIUECs TOJIKHBI

3HATB!

. B3aMMOCBSI3M MEXY KMBOW M HEXKHUBOU MPUPOJOU BHYTPHU MPUPOJHOTO
COOOIIECTBA;

. JIETKO OTpeJiesieMble CBOMCTBA BOJIbI;

. 3HaYEHUE JJIS )KUBBIX OPTaHU3MOB;

. BOJIOEMBI, MX pazHooOpasue (Mope, peka, mpya, 60710TO);

. 0 MECTE M POJIM YEeJIOBEKa B MPUPO/IE;

. MpEACTaBUTENIEH TPHUPOJTHOTO COOOIIECTBA «BOIOEM.

YMETh:

. BBINIOJIHATh MPOCTEMILIME HCCIEOBaHWs HA OCHOBE HAOIIOJEHUS,
AJIEMEHTAPHBIX SKCIEPUMEHTOB;

. ONpENENATh HaIpaBJICHHE TEUEHUS PEKU M0 KOMIAacy, pas3indyaTh
MpaBbIi U JIEBBIN Oeper;

. OTIpENIeTISITh Ha MECTHOCTU CKOPOCTh TCUCHUS PEKHU;

. opopMIATh repOapuid, ONpeneniaTb POAOBYIO MPUHAMJIEKHOCTb MTHIL,
HACEKOMBIX, MOJUTFOCKOB C TIOMOIIIBIO KapThI-ONPEIeTUTENs;

. BBINIOJIHATh OOBEMHBIA MakeT U3 Oymaru, U3 NpUPOJHBIX MATEPUAJIOB;

. MI0JIb30BATHCS CIIPABOYHOM JIMTEpaTypou U IHTEpHET-UCTOYHUKAMU;

. HaOMI0/1aTh, AaHAIM3UPOBATh, 0000IIATh, XapaKTEepPU30BaTh OOBEKTHI
OKPY’KaIOILIET0 MUpPA, pacCyX1aTh, peuiaTh TBOPUYECKUE 3a7auH;

. MPEACTABIATh PE3YIbTaThl MPOEKTHO-UCCIIEA0BATEIBCKON AESATEIbHOCTH
B BUJie OyKJIeTa, MPE3CHTAlluU, CTEHra3eThl, MAKEeTa;

. y4acTBOBaTh B TBOPUYECKOU JESATEIHHOCTH B MPHUPOJIE U 0OIIIECTBE.

Bormpocsl, HanpapJsitommne NpoeKT
OcHoBoOMoarawMmi BOMpocC:
Otuero peka OEXKUT?
[IpoOneMHbIE BOTIPOCHI:

. IToueMy peka HazbiBaeTcs «Mmmm»?

. Yro ObIT10, KOT/IAa HAC HE OBUIO?

. Otkyzna B peuke Boaa?

. Kyna mbiBer kopabimk?

. OT 4ero 3aBUCUT CKOPOCTh TEUCHHS PEKH?

. O6wuraema nu peuka’?

. [Touemy Mmum — peka aByx ctpan?

. OT4dero MeHsieTcs KOJM4ecTBO BOJIbI B Miinme?

Y4eOHbIe BOMPOCHL:
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. Kakue ncropuyeckune coObITHS CBSI3aHbI C HAIIEH pEKO?

. Kakue apxutekTypHble COOPY>KEHUsI €CTh Ha ee Oeperax?

. JlocTaTouHO M 6aroycTpoeHsl Oepera Haiie peku B uepTe ropoja’?

. I'ne maxonurcs ucrok Mmuma? Kyga Bmamgaer Mmnm?

. Kak u3meputs riyOouny pexu?

. Kak m3meputs CKOpOCTh TE€UEHUSI pEKU?

. Kakue >xuBoTHBIE OOUTAIOT B peKU U HA Oeperax?

. Kakwne pacrenust pactyrt y peku?

. KakoBbl HCTOUHMKM 3arpsi3HEHHs BOJbI B peke? Kak MOXHO ¢ 3TuM
0opoThCs?

[nan mpoBeaeHUs MPOEKTa:

Beenenue B mpoeKT, paclpeaeiaeHue Mo rpymnmnam.
Pacnpenenenue poseil, mnoctaHoBKa MpoOJIEMHBIX BOIIPOCOB.
CocraBneHue cnucka UCTOYHUKOB, U3yUEHUE JIUTEPATYPHL.
HccnenoBarensckas paboTa (IKCIEAUIINS).

OO0o0111eHne Pe3yNbTaTOB, CO3/IaHUE KOJUIEKTUBHBIX MPOJYKTOB.
. 3amura NpoeKTOB.

BBoanoe 3aHATHE (1-as Heest).
[lpoekt HauwmHaeTcs C OOCYXKIEHUS ¢ OOYYarOIIMMUCS BOMPOCOB MO TEME MPOEKTa
(m1st ATOTO MCIMOJB3YETCS CTapTOBasi Tpe3eHTanusi "bosblias ucciaenoBaTenbeKas
skcnenunus"). B xome »Toi pabOThl MPOU3BOJAMTCS OIEHUBAHHWE MPEICTABICHUM
oOydJaromuxcss MO TeME IMPOEKTa, BBISIBISIIOTCS WX HWHTEPEChl M MPEANOYTEHHUS.
OOyuaromuecs pacnpenenstorcss Ha 4 Trpynnbl B 3aBUCUMOCTH OT COOCTBEHHBIX
UHTEpECOB (UCTOpUKHU, Treorpadbl, apXuUTEKTOphl, Ouosiorn). B rpymmax wuner
00CyX/IeHHe, YTOYHEHUE TIOCTABJIEHHBIX BOIPOCOB, B COOTBETCTBUE C ILIAHOM
paboThl HaJ MPOEKTOM CTaBSATCA LU DKCKYPCHM I KaXXOW TPYIIbI, MIAHUPYIOT
UCCIIEJIOBAHUS. YUUTENb MpearaeT OyKJIeT ¢ OCHOBHBIMHU BOIPOCAMU IO TEME.

R
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OOcyXaarTcsi KpUTEpUH OLICHUBAHUS paOOThl  TPYyII, IUlaH paboThl IO
MPOEKTY. YUUTENIb PEKOMEHJIYET II0CCapuil U CIHUCOK PECYpPCOB IO TEME IMPOEKTa.
OOGcyxaroTcst BOMPOCHl HEOOXOAUMOCTH COOJTIOICHUS aBTOPCKUX TIPaB.

1 Henenst (AKCKYPCHUSL U CaMOCTOsITeNIbHAsE padoTa).

Ilepen HawasioM SKCKypcuu (C Y4eTOM BoO3pacTa OOYYaroIIMXCs) MPOXOJUT
oOCyXXJIeHhe ¢  KaXJOoW  Tpynmod  IUJIAaHOB  TPOBEICHMUSI  MCCIEIOBAHMM,
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MPOTOBAPUBAIOTCS npaBuia TEXHUKHU 0€30MacHOCTH. OGyuaromuecs
CaMOCTOSITEIBHO HAaXoJsIT HeoOxomumyro wuHpopmanuio Ha HHTepHET-pecypcax,
MPEIJIOKEHHBIX YUUTEIIEM.

BBojiHast npe3enTanus nepes dkckypcuei s rpymmsl 'T'eorpadsr”

B xone skckypcuu:

. «reorpadbd OMNPENENSII0T CKOPOCTh TEUEHUS PEKU, MCTOYHHKHU BOJIBI,
CTETeHb 3arpsS3HEHHS, MPOBOIST OTBITHI, IETAI0T (POTO U 3AIHCH;

. «Ouonorm» 3HakoMmsTcsa ¢ (uopoit u daynoit Mmum, nemaror goto u
3apUCOBKHU;

. KUCTOPUKW» TMOCEHIAIOT PEKOMEHIyeMble KpaeBequecKue My3eu U
M3y4aloT UCTOPUIECKUE MCTOYHUKH TI0 TEME MCCIIeIOBAHUS;

. «@PXUTEKTOPBD»  M3y4alOT  XapakTep  OeperoB,  CTEMEeHb  UX

OyaroycTpoiictBa, Aenarot GoTo.

[locne sxckypcun oOydaromuecs: 0000IIal0T pe3ybTaThl, MOJIYYEHHBIE B X0/
Ha0II0IeHU 51 HCCIIEIOBAHUN, YTOUYHSIOT KPUTEPUHU
OlICHMBaHUs padoT rpymi. PyKoBoAUTENN KOHCYJIBTUPYIOT TPYIIIIBL

2 Henens (paboTa B TpyImmax).

['pynmel  odopMIsitoT pe3ynbTaThl CBOMX HAOMIOAEHUN U HCCIETOBAHUM,
TOTOBSITCS K 3aIIUTE MPOEKTA!

«['eorpadpl», «UCTOPUKW» TOTOBSAT MPE3CHTALUU, «APXUTEKTOPBY U
«OMOJIOTH» - MAaKeThl. PyKOBOIUTENN TPYMIT OKA3bIBAIOT TEXHUYECKYIO MOMOIUIb.

Pesynbprarel ucciemoBaHusi TpymIbl  oOydaromuxcs Mo Mpoekty Peka
WM (ripe3enTarius).

K 3amure oOyuwaromiuecs BceX TPyHI T'OTOBAT BOIMPOCHI JJiI BUKTOPHUHBI IO
COJIEP>KaHUIO CBOETO BBICTYIUICHUS.

st pa3BUTHS CaMOCTOATEIBHOCTA M B3aUMOJICMCTBUS B XOJE€ MPOCKTHOU
NEeSTeIbHOCTH  HUCMOJB3YIOTCS  JIUCTHl  IUIAHUPOBaHUSA  pabOThl B TPYIIIE,
CaMOOIICHUBAHUE MPOJBWKEHUS TPYNI MO MPOEKTY, CAMOOLIEHUBAHUE MPOAYKTOB
MIPOEKTA.

3 Hemens (3aIuTa MPOEKTA).

OOyuaromuecs 3alUIIaloT CBOU paboOThI, MBITAIOTCS OTBETUTH Ha
OCHOBoMoJIarawmuii  Bonpoc. OOyyaronyuecss MNPOBOASIT BHUKTOPUHY, HCIOJB3Ys
MOATOTOBJICHHBIE 3apaHee KpOCCBOPIbI, peOychbl, 3araJlku IO TEME CBOEro
UCCJIEJIOBAHUS.

Pednexcus paboThl Hajg MPOEKTOM OCYLIECTBISIETCS 4YEpe3 Pa3MbIIUICHUE O
TOM, 4YTO YyJaJloChb M HE YyAaJOCh CHAENaTh B JAaHHOM IPOEKTE, KaKhe BOIPOCHI
HEO0O0X0IMMO 0O0CYINTh, WM PACKPHITh B OyAyIIUX padoTax.

OGecrieueHne 3aMHTEPECOBAHHOCTU OOydJaronuxcs B paboTe HaJl IPOEKTOM

[loTpebHOCTH pebeHKa YCIOBHBI, TIOJABHKHBI, HOCSAT BUPTYAJIbHBIA Xapakrep. B
CBSI3M C MHOrooOpa3ueM YCIOBUM pealu3allid, BO3pacTa, OKpYXKarolled Cpesbl
OuoJsiornyeckas MOTPEOHOCTh CTAHOBUTCS  MATE€pPUAIbHOM, COLMATIBHOM WU
JIyXOBHOM, TO ecTh TpaHchopmupyercs. [lepexon oT moTpeOHOCTH K JEATETHHOCTU
€CTh MPOLECC U3MEHEHUsl HaIlpaBJeHHs] NOTPeOHOCTH M3HYTPU K BHeEUIHel cpexne. B
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OCHOBE JII0OOOU JeATEIHHOCTU JISKUT MOTHUB, MOOYXKIAIOIMUNA K Hell oOywaroierocs,
OJIHAKO HE BCSKas E€ATEIbHOCTh MOXET YJIOBIETBOPUTH MOTHB.

MexaHu3M 3TOTO Mepexo/ia BKIOYaeT:

- BBIOOp M MOTHUBAIMIO MpeaMeTa MOTPeOHOCTH (MOTHBALUA — OOOCHOBaHHE
npeaMeTa JJjisl yI0OBIETBOPEHUS TOTPEOHOCTH);

- Tmpu  mepexoAe OT TMOTpPeOHOCTH K  JEATEIbHOCTH MOTPEOHOCTh
TpaHcopMupyeTcs B 1eJIb U UHTEpeC (OCO3HAHHYIO MOTPEOHOCTH).

Takum o00pazoMm, MOTPEOHOCT, W MOTHBAIIMSA TECHO CBS3aHBI: MOTPEOHOCTH
CTUMYJHUPYET YeJIOBEKa K JESITEIbHOCTH, a KOMIIOHEHTOM JesTEeIbHOCTU BCEraa
SIBJISIETCSI MOTHB.

MoTuB — 3TO TO, 4TO MOOYKIAET YENOBEKA K JAESITEIbHOCTH, HANPABJISIS €ro
Ha YIOBJIETBOPEHUE OIpEAEIEHHON TOoTpeOHOCTH. MOTHB €CTh OTpaKeHHe
NOTpeOHOCTH, KOTOpasi JEHCTBYET KaK OOBEKTHUBHAS 3aKOHOMEPHOCTb, OOBEKTHBHAS
HeoOxoaumocTh [41].Jly11 3TOro Hy)XHO e€lle Ha CTapTe MeJarorM4eckd TPaMOTHO
clenaTh TMOTPY)KEHHE B TPOEKT, 3auHTEpecOoBaTh MPOOJIEMON, MEPCHEKTUBOMN
MPAKTUYECKOM W COLMAIBHOW MOJIb3bl. ECiiM OCHOBOMOJIArarommii BONPOC MPOEKTa
HMHTEPECEH 00yJaronuMcs, TO U MPOEKT OyAET yCHEeIlIeH.

Hampumep, Ha ypoke pycckoro ss3bika B 4 Kiacce MOTPYKEHUE B MPOEKT
«CrpaBOYHMK IO TMPOBEPKE CJIOB C HEMPOBEPSEMBbIM HAMKUCAHUEM» U IMOCTAHOBKY
3aJlady MO>KHO OPTaHU30BaTh CIEAYIOUIUM 00pazoM.

B Hauane ypoka mpoBoauTCs cioBapHas padoTa cO cjIoBaMU C O€3ylapHBIMU
IJIACHBIMU B KOPHE.

- Ha kakue JBe Tpynmbl MOXHO pa3fenuTh Oe3yJapHble TIJIaCHbIC?
(IlpoBepsiemblie U HETIPOBEPSIEMBIE).

- Kak MbI mpoBepsieM B clI0BE HalMCaHUE MPOBEPsAEMOil Oe3ymapHO# TIacHOM?
(Ilonbupaem oJTHOKOPEHHOE CJIOBO WK (HOPMY CIIOBA C YIAPHOM TIIacCHOM. )

- A MOeM JI1 MBI IPOBEPUTH HETIpOBEpsieMble Oe3yapHbie TIacHbIe?

- 3HAKOMCTBO C 3THUMOJIOTUYECKUMH CIIOBAPSAMHU PYCCKOTO SI3bIKA IMO3BOJIUT
BaM Y3HAaTb HCTOPHUIO PYCCKUX M 3aUMCTBOBAHHBIX CJIOB, HAWTH Croco0 MpOBEpKU
CIIOB C HENpOBEpsSieMbIM HAMKMCAHUEM, a COCTABJICHHBIC CIIOBAPHU-CIPABOYHUKHU
OKaXXYT IMOMOIIb BalllUM JIPY3bsiM [42].

Kpowme Toro, Bl HAy4UTECH:

1) paGoTarh ¢ HAy4YHOU JTUTEPATYpPOH;

2) IpOBOJAUTH UCCIIEIOBAHMUS;

3) KpaTKo u3jaraTh CBOM MBICIH YCTHO M MHCBMEHHO;

4) coCTaBIAThH CIIOBAPU-CIPABOYHUKHU.

Pesynbprarel  Bammx — HCCIENOBaHWM, a TakXke HW3TOTOBJICHHBIE BaMu
CIIPAaBOYHMKHU MBI TIOMECTUM B IIKOJLHOW OMOIMOTEKE.

OO6mue npaBuiia i Me1aroroB — pyKOBOJUTENEH MPOEKTOB

* CrapaiiTech OJXOAUTh KO BCEMY TBOPYECKH.

* OpHUeHTUPYHITECh HA TPOIIECC MCCIEN0BATEIBCKOTO MOUCKA, a HE TOJBKO Ha
pe3ynbTar.

 Crpemurech OTKpPBITb W Pa3BUTh B KaXJIOM O0O0y4arolleMcsl €ro
WHAUBUyadbHbIE HAKIOHHOCTU M CIIOCOOHOCTH.

* B iporiecce paboThl He 3a0bIBaiiTE O BOCIIUTAHUM OOydJarouIerocs.
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*CrapaiiTecb MEHbIIIE 3aHUMAThCS HACTaBICHUSIMU, MTOMOTaiTe oOydaronumcs
NEUCTBOBaTh HE3ABUCHMO, YKJIOHSMTECHh OT MPSMBIX HWHCTPYKIMN OTHOCHUTEIBHO
TOr0, YEM OHHU JIOJHKHBI 3aHUMAaThCHL.

* He penaiite CKOpONMAIUTEIBHBIX ITOIMYUICHHIM, HAYYUTECh HE TOPOMUTHCA C
BBIHECEHHEM OIICHOUYHBIX CYXKJIEHUH U yuuTe OOydaroniuxcs MOCTymnaTh TaKxKe.

* OreHuBasi, MOMHUTE — JIy4llle JECATh pa3 MOXBAIUTh HHU 3a YTO, YEM OJUH
pa3 HU 32 YTO KPUTHUKOBATb.

« He crnemyer momaratecs Ha TO, 4YTO oOydJarommuecs Yyxke o0JagaroT
ONpENIeTICHHBIMU 0a30BbIMU HABBIKAMU W 3HAHHUSMHU, I[OMOTalTe UM OCBauBaTh
HOBOE.

e JloMHuMTE O TIJIaBHOM TNEJArOTMYECKOM pE3yJbTaTe — HE JeJlalTe 3a
oOyyJaromerocs To, 4TO OH MOKET CENaTh CAMOCTOATENBHO.

* He cnepxuBaiiTe MHUIIMATUBBI OOYYAIOIIUXCS M HE JelaiTe 3a HUX TO, YTO
OHM MOTYT CHAENaTh CaMH, WIM TO, YEMY OHU MOTYT HAYUYHUTbCS CaMOCTOSITENBHO.
M36eraiite npsIMBIX HHCTPYKITUH.

* VYuure o0O0yyaroIMXCcs NPOCISKUBATh OalbHUE CBSI3M U BBICTPAUBATh
JUTMHHBIE aCCOIIMATUBHBIC IIETIOYKH.

* YuyuTe BBIABISTH CBSI3U MEXKIY MPEIMETaMH, COOBITUSIMH U SIBICHUSIMH.

* Yyure oOydyarommuxcs IEeHCTBOBATh HE3aBHUCHMO, MPUYyYaMTe MX K HaBBIKAM
OpPUTMHAILHOTO pEIIeHUs MpoO0JeM, CaMOCTOSITEIbHBIM TOUCKAaM ¢ aHalU3y
CUTYyalUH.

* Crapaiitech (HOpMHUPOBATh HABBIKM CaAMOCTOSITEJIBHOTO DEIICHHs MpoOsieM
HCCIIEIOBAHUS.

* Ucnonw3yiite TpyaHble cuTyaluu (MpoOIeMbl), BOZHUKIIKE Y O0OyJaromMXcs
B IIIKOJIE ¥ JIOMa, KaKk 00JacTh 3a/1au MPUJIOKEHUS MOTyYCHHBIX HABBIKOB B PEIICHUU
HCCIIEIOBATEIbCKUX 3aJ1a4.

* OOyuaiite 0OydYarmMuUXCAd MPEUMYIIECTBEHHO HE MBICISIM, a MBIILICHHUIO.
Yyute cnocoOHOCTH 00BIBaTh MH(POPMAIMIO, a HE MPOIJIaThiBaTh €€ B TOTOBOM
BHJIE.

 Crapaiitech  oOyyaTh  OOydJarONmIUXCS  yYMEHHSM  aHAJU3UPOBaTh,
CHUHTE3UPOBAaTh, KIACCUPUIIUPOBATH MOJy4yaeMyl0 UMHU UHGOPMAIHIO.

* [lomoraiiTe 00ydJarONUMCsl HAYYUTHCS YIPABJISATH MPOIECCOM COOCTBEHHOTO
ruccienoBanus [43].

Eme onHuM ycioBueM, TakKe JOCTaTOYHO HEOOXOIWMBIM it pabOThl B
MIPOEKTE, 0OCOOCHHO B MJIQJIIEM IIKOJBHOM BO3pAacCTe, SBJSIETCS MOMOIIb CO CTOPOHBI
poauTenei, BKIIOYUEHHOCTh POJAUTENEH B paboTy.

[lpuBnekats poauTenelt K mpolleccy MPOEKTUPOBaHUS II€JIeCO0Opa3HO, €Ciu
BBINIOJIHEHUE MPOEKTa MPOXOJIUT B PEXKUME COUETAHHS YPOUHBIX, BHEYPOUHBIX U
BHEIIKOJIBHBIX 3aHATHA. OJHAKO MPU ITOM BAXKHO CHENaTh TaK, YTOOBI POJIUTEIN HE
Opanmu Ha ceOst OoJpled yacTh pabOThl HAJ MPOEKTOM, MHA4Ye T'yOUTCsS cama ujes
MeTOJa TMpPOEKTOB. A BOT TOMOIIb COBETOM, UHpOpMalUel, MNpOsSIBICHUE
3aMHTEPECOBAHHOCTH CO CTOPOHBI POAUTENEH - BaXHBIA (akTOop MOAIEpKAHUS
MOTHBALlUA U OOECHEUEHHUs CaMOCTOATEIBHOCTH OOYYaloIIMXCSl MPHU BBINOJIHEHUU
UMU TPOEKTHOU aesTenbHOCTH. OCOOCHHO HEOoIlleHHMa MOMOIIb POJUTENeH, KoTraa
JIeTH JIeNIaloT MepBbIe ark B pabote Haa npoekToM. Ha 3ToM 3Tamne BaKHO MpPOBECTU
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CHEIMATbHOE POJUTEIHCKOE COOpaHHe, Ha KOTOPOM POJUTENSIM HYXHO Pa3bsiCHUTh
CYyTh METOJIa MPOEKTOB M €ro 3HaYMMOCTb JJI Pa3BUTHUS JIMUYHOCTU OOYyYaroluxcs,
pacckazarb 00 OCHOBHBIX JTanax MPOEKTHOU JeATEeIbHOCTH U (opMax BO3MONKHOTO
ydyactua B Heill. Ha coOpaHum poauTensiM MOXKHO MPEIJIOKUTh PEKOMEHIALNHU-
MaMSITKH.

IAMSITKA U151 POJIUTEJIEN

"Ecnm Bam peOEHOK ydacTByeT B paboTe HajJ MPOEKTOM, TO KaKoBa Baillla
ponn?"

[IOMHUTE: BBI urpaere posib UCTOUYHHKA MH(OpMAIMKM HapaBHE C MPOUYUMU
— TakuMH, Kak KkHurd, (uiembl, MaTepuer u ap. IlpaBo cBoGomHOro BEIOOpA
HMCTOYHHKA UHPOPMAIMK MPEAOCTaBIsAETCA pPeOCHKY!

JlanHas maMmsTKa pa3paboTaHa CHELMAIbHO B MOMOINb POIUTENSAM, YbH JI€TU
BKJIOUAIOTCSI B IIPOEKTHYIO ACATENBHOCTh B IIKOJIC. Bbl Haiiere OTBETHl B HEM Ha
CJIEYIOIINE BOIPOCHL

* UTo Takoe METO1 NPOEKTOB? (OUEHb HEMHOTO TEOPHUN)

» KakoBBbI 3TaIbl BBITOJHEHUS MPOEKTA?

* Bo3MokHas poJib pOAUTENEH HA KAXKIOM 3Tare npoekra’?

BeimosiHEHWE TPOEKTa MPENyCMATPUBAET HECKOJBKO IMOCIEA0BATEIbHBIX
ATaNoB:

* BRIOOP TEMBI MIPOEKTA;

* BBIIBI)KEHUE TEPBOHAYAIBHBIX UCH;

* BRIOOD JIy4Illei ujaeu;

* [JIJAHUPOBAHUE MPOEKTHOM AESATEIbHOCTH;

* OLICHKA ¥ CaMOOLIEHKA MPOEKTa.

* IpE3EHTalusl MPOEKTA.

KakoBa xe poib poauTeneil Ha KaXI0M 3Tarle BBITOJHEHUS MPOEKTa?

Ha »srtane BBIIBWKEHUS TMEpPBOHAYANBHBIX HJEH W BBIOOpa JIydllled U3 HHUX
BO3MOXHBIE CIEIYIONIUE JEUCTBHUS POJUTEICH: MOMOYb PEOEHKY BBIABUHYTH Kak
MO>KHO OOJIbIlIe WJCH; 3amucaTh UX Ha JIMCTe Oymaru Bpa3Opoc, 4TOObI HE BHIIEISATH
9THU UJEHU MOPSIKOM 3aMKCH B CTOJIOIIE.

[lycTh 3TH uaen OyayT caMbIMH pa3HOOOpa3HbIMH M JAep3kuMu. Yem OoJiblie
uaen, Tem 0oJbIIe BBIOOP.

Crnenyromuii stam: BeIOOp U POpMYIUPOBKA TEMbI IPOEKTHONU pabOTHI.

Bo3moxHBIE NEUCTBUSA pOAWTENEH: IOMOYb BBIOpaTh JIyUIIYIO HIACH U
000CHOBATH BHIOOD.

3ateM wuaer QOpMYIMpPOBKA 3amaud  TIpoekTa. Bo3MokHblE AeHCTBUS
poauTeNel: MOXET MOTPEOOBAThCS MOMOIIb B MPaBWILHON (HOPMYITHPOBKE 3a/1auu
MIPOEKTA.

[lpu pa3paboTke IUIaHA U CTPYKTYPHl BBIINOJHEHUS TMPOEKTa BO3MOXKHBIC
NEUCTBUSL POAUTENEH MPOSIBISIOTCS B TOM, YTO OHU MOMOTAIOT CIUIAHUPOBATh PadoTy
c yderoM 3aHaTOCTH jaerei. [loTpebyeTrcss Takke MOMOIIhL B KOPPEKTHPOBKE IUIaHA
MPOEKTHOM paboThI, OMpe/eleHne CPOKOB €€ BBIIOJHEHUS C y4eTOM OCOOEHHOCTEH
JUYHOTO pacnucaHus naerel. Ocoboe BHUMaHHWE CO CTOPOHBI pOJUTENCH TpeOyer
ompeieNICHHe MPOMEXYTOUHBIX CPOKOB PaOOTHL

Ha crnegyromem stane uaer oOCyKIeHHUE BO3MOXKHBIX PE3YJIbTaTOB Pa0OTHI IO
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TeM€ TPOEKTa B COOTBETCTBUM C KOHKPETHBIMU YAaCTHBIMHM 3aJladaMU. 3]1eCh
BO3MOXHBIC JCHCTBUS POJUTEICH TAKOBBI: TPUKHHYTH C JICTBMH BO3MOXHBIC
BBIXOJIBI 10 KaXJOW 3amade, pa3Oouth o0beM paboOThl Ha HEOOJBIIHE YacTH H
OTIPENICTTUTHh CPOK BBITOJTHCHUS KaXOM.

3aTeM UCHOJHUTEIN MPOEKTa COCTaBISIIOT MPOrpaMMy M KaJeHJapHBIA TUIaH
BBITIOJIHEHUST PaboOT. 31ech pPOAUTENN MOTYT IMOMOYb CKOPPEKTUPOBATh IUIaH C
Y4E€TOM JIMYHOU 3aHATOCTH JETeH M TOMOYb CO3/1aTh YCIOBUS JIJISl BBITOJIHEHUS YTOTO
TUIaHa.

OueHb BaKHA TIOMOIIL POJIUTEICH HA CIICAYIOIIEM dTare paboThl - U3ydeHHE
HE0OXOAUMOro Marepuaiga mo Teme mpoekra. llocMoTpeB cnucok mMogoO0paHHON
JUTEPATyphl, POJAUTEIN MOTYT TOCOBETOBATh JOTOJHUTh WIA YOparh KaKHe-TO
HUCTOYHHMKH, KOTOpPhIE HE COBCEM TMOIXOMIT K BBIOpaHHOW TeMe. Bipocibie
MMOCOJEHUCTBYIOT pEOCHKY B TEPEABIKCHUM 10 OWOJIMOTEKH, My3es, BBICTaBOK,
MOMOTYT COPUCHTHPOBAThCSI B  KHIKHBIX Mara3MHax, IIOMCKE HWCTOYHHKOB
JOTIOJIHUTENILHON MH(pOpMAIUU MO Teme npoekta. Mcrounukom uHGOpMaAUM MOTYT
OBITH OMpOC, HAOJIOJICHWE, SKCIEPUMEHT, HMHTEPBBIO, Oeceda, a Tak K€ KHUTH,
nepuoanyueckue uznanus, Muarepxer.

[Ipu pacnpeneneHnd KOHKPETHBIX 3aJaHUM WU 3aJaHUMA MEXIAY y4YaCTHUKAMHU
MPOCKTHON TPYIIBI TOXE MOXKET TIMOHAJO0OUThCS BMEMIATENBCTBO  B3POCIBIX
(cuTyalsi ~ HECTPABEIJIMBOTO  pacmpeieieHus  00s3aHHOCTEH,  OOBsSCHEHHE
00s13aHHOCTEH).

Ha »Tame moarotoBku BBIBOJOB MO pe3yiabTaraM palOOThl HaJ MPOEKTOM
0o0yJamImuMcsi MOXKET TOoTpeOdOBaThCSl TOMOINb B  PEAAKIIMOHHOW  TpaBKe,
IrpaMMaTHYCCKOM M CTHJIMCTHYECKOM KOHTPOJIE.

[lo pesynbTaTam BBHINOJHEHUS TPOEKTAa TOTOBUTCS OTYET U IMyOJUUHAsS
npeseHTansa. Ha »TomM »Tame poauTenn MOTYT TOMOYbL TPOBECTH ITOCJICIHIOK
MPOBEPKY Iepell Mpe3eHTalMel, MPOpEeneTUpOBaTh BHICTYIUICHHUE, CHATH BOJHEHUE
JIETEeH TIepe/T BRICTYIUICHHUEM.

W, nakoner, paboTa Mo MpOEKTy 3aKaHYMBAETCS OIEHKOW €ro pe3ysbTaToB U
camMoro rmpoiecca. Poautenu narT COBETH, KOTOPbIE MOMOTYT CKOPPEKTUPOBATH
NeSATeIBHOCTD JCTeH B clieayromeM npoekTe. OOCYKaloT ¢ AEThMH, YTO YK€ MOYKHO
OBLIO clenaTh caMHUM, O€3 TTIOMOIIH POIUTEIICH.

Takum oOpazom, B Xoae pabOTHl HaJ MPOSKTOM POJUTEIH MOTYT BBICTYIIATh
OJTHOBPEMEHHO B HECKOJbKHX poyiiX. OHU: KOHCYIbTHPYIOT; OTCJIEKUBAIOT
BBINIOJIHEHUE  IJAaHA,  pEIIAloT  ONEpaTHBHBIE  BOMPOCH];,  TOMOTAlOT B
MPEABAPUTEIILHON  OIICHKE TMPOEKTa; Y4YacTBYIOT B TOJTOTOBKE IIPE3CHTAIHH,
obecrneunBaOT HauOoJee MOIXOISIINN PEXXUM pabOThI, OT/IbIXa U TUTAHMUS.

Henp3ss HEe OCTaHOBUTBCS €Il€ HAa OJIHOM OYCHb BaXHOM, HAa HAIll B3I,
MOJIOKUTEILHOM MOMEHTE BOBJICUEHUS pojauTenieil B paboty Haa mpoekroM. Crao
OYCBUAHBIM, YTO COBMECTHas pabora memarora, JeTed M POJUTENCH SBISACTCS
[EHHEUIIIUM UHCTPYMEHTOM, TO3BOJISIONIUM COCTABUTH ISl KaXI0TO 00y4aromerocs
CBOM BOCIIUTATEIIbHBIN MapLipyT, nojgoOparb  ONTUMAJbHBIA  BapUaHT
WHAUBUAYATHbHOW PaOOTHI

Kpome Toro, coBmecTHas paboTa B3auMHO OOoramiaeT 3HAaHUSAMH KaXI0TO U3
€€ YYaCTHUKOB.
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PabGorass BMecte C JeThMU HajJ MPOEKTOM, POJUTENN OOJbIIE BPEMEHU
npoBOJAT ¢ AeThbMU. OHU CTaHOBSATCA OJIMKE K HUM, JIydllle MOHUMAIOT MPOOIEMbI
CBOUX JIETEH.

OrpoMHO€ 3HAYE€HHE HUMEET TIOJIOKUTENIbHOE OOIeHue AeTedl (BO BpeMms
paboTHl HaJ MPOEKTOM) M3 HEMOJIHBIX U MPOOJEMHBIX ceMeil. BeTpeum, obmieHue
POJUTENSIMU OJHOKJIACCHUKOB MOXET cJenarh 1Jisi peOeHKa ropasio OoJibllie, 4em
Oeceqbl 1 HpABOYUYCHHS.

B pe3ynbrare COBMECTHOM NPOEKTHOM NEATEIBHOCTH JE€TH Y3HAOT MHOTO
HOBOTO JIPYT O APYre, BOCHOJHAIOT ACPUIUT OOIIEHHS C B3POCIBIMH, POJUTEISIMHU, Y
HUX GOPMUPYETCS 3HAYUMOE OTHOIIEHUE K TIOHATHIO "ceMbs .

B nomonis yunremo B opranuzanuu STEM oOpazoBaHus B HaYaIbHOM MIKOJIE

[IpuMepHBIid TEpeUYeHbh TEM W BHJOB MPOEKTOB [JI YYAIIUXCS HaYaJIbHOU
IIIKOJIBI, pean3yeMbIX B €IMHCTBE YPOUHOU U 8HeYypOuHOU OesmenvHocmu (Tadauma
2):

Tabmuna 2 — [IpumepHbIi epedeHb TeM U BUJIOB MPOEKTOB JJisI 00yYarOIUXCsI
Ha4yaJIbHOW IIKOJIBI

Tembl Buabl npoekToB
Maribie skaHpBI YCTHOTO Co3nanme cOOpHHMKA TIOCIOBHI[ TIOTOBOPOK,
HapOJHOTO TBOPYECTBA noOaceHoK, 3arajok; BUKTOPHHA; COYHHECHHE
(TIOCTTOBHIIBI, TIOTOBOPKH, COOCTBEHHBIX TIPOU3BEACHUN MaJIbIX KaHPOB
HEOBUIUIIBI, TTOTEIIKH, YCTHOTO HapOJHOTO TBOPYECTBA U JIP.
M0OACeHKH)
Cka3ku Co3nanue cOOpHHKAa CKa3ok 00 OJHOM U3

JKUBOTHBIX (3aiille, JIMCE, MECABEAC, BOJIKE);
repou CKa3Kd B JICTIKE, B PUCYHKAaX; CO3JaHHE
COOCTBEHHBIX CKa30K H Jp.

UYenosek u npuponaa Ocennue paOOTHl W TPaA3IHUKH B TPATUIHUU
HApOJIOB MOETO Kpasi; 00pa3bl MPUPOBI B YCTHO
— TMO3TUYECKOM TBOPYECTBE HAPOJOB MOEr0
Kpas u ap.

YenoBek U cembi TepMuHONOTHS POJACTBA; pPOJb XO35IMHA U
XO34MKW; TPAJULUA CEMbH U JIp.

YenoBek U UCTOPUSA U JP. Mou 3emisiku B ucropun Kaszaxcrana; mou
36MJISIKM B KYJbTYpPE CTPaHbl; XO3SMCTBEHHBIC
IIPOMBICJIBI MOETO Kpast ¥ Ap.

Marematuueckue byMaxHblli JOMUK ¢ MeOenbto, OyMaKHBIH
pa3BICUEHUS: UTPHI C MakeT TpaHcrmopTa (camon€rbl, Kopalmw,
YHUCIIaMU; JIOTHYECKHE, MalllNHbI); KOHKYpC MAaTeMaTH4YeCKHX WP,
CTapuHHBIE 33]a4H; SHIMKIIOTIEIUST MAaTEeMAaTUIECKUX TP H JIp.
(OKYCBI C YUCIIaMHU U JIp.

Jlornyeckue Urphl: Kuura o nmoruyeckux urpax, KOMIUIEKTHI UTP U
MOPCKOM 00M, KpEeCTUKH- Tp.
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HOJIMKH, JIOTUYECKHUE UTPBI
B KHUTaX, KMHO; 3a0BITHIC

UTPHI U JIp.

MaremaTnka BOKPYT HAc: Maker 3maHuii W3 TreoMeTpuuecKux Quryp;
Yyclia B OCJIOBULIAX U KyluHapHbld  mpa3gHuk  «llepecunTaHHble
MOTOBOPKAX; MaTEMAaTHKa pELEeNnTbD); KHUra O YUCIaX U Ap.

B TOPrOBJIE, KyJIMHAPUH,
CTPOUTENBCTBE U JIP.

Mup TEXHUKH U KocMoHaBTHI Kazaxcrana; KOMITBKOTEPBI
TEXHOJIOTUI BOKpYI Hac (B MaraswHe, amnteke U JAp.); 4TO
JenaTh C MyCOpOM; Kak BOJa MPUXOJUT B JOM U

Ap.

Mup npodeccuit Kem paboTaroT Mou poJHBIC; KEM s XOUYy OBITH;
cnankue mpodeccun; Kak Xjaed B IOM MPUILIET U

Ap.

[lpuBeneHHbIC HMKE TEMBI HCCIICAOBATEILCKUX MPOCKTOB B HAYaJbHOU IITKOJIC
OXBATHIBAIOT PA3JIMUHBIE 00JIACTH, 3TO W MHUDOJOTHS, U UCTOPHS C TPATUIMSIMH H
Mpa3HUKaMH, KYKJIbI U UTPYIIKH, a TAKKe X000U JeTe.

Ipumepnvie memvl NPOEKMOB 8 HAUAILHOU WIKOJLE:

babouka - uyno0 Ha nagoIike.

beperu cBoro mnanery!

B mupe urpymiexk.

B yeM nonmw3a xonogHOTO JIymia?
JenbduHbl - camas UHTEpecHas 3arajka IpupOJIbL.
Hctopust xu3Hu 00BIMHOTO KapaH/alia.
Hctopus Xu3HU MIAPUKOBOU PYUKH.
Hcropust HapOIHBIX KYKOJL.

Kax npaBunbHO 3aBapuBath yaii?

Knauru: Buepa, ceroass, 3aBTpa.

Korna mou poautenu Obun 1E€TEMU.
Kopnopauus JlucHen.

Jlerenns! u Tanubl Ka3zaxcrana.

Mos manas poauna.

Omnacubllit 1 O0e3omnacHblii VIHTEpHET.
OlLICHKHM B IIKOJAX Pa3HBIX CTPaH.
[IyremiecTBre 3a KUCIOPOJOM.

[I9Th caMbIX pelKUX NTHUIl HA IJIAHETE.
CKOTY — Marepuan Ha BCe Clydyau KU3HU.
Taltna ManieHbKOM OaTapeuku.

Tpaguuuu Hapoda MO Ka3aXCKUM HapOJHBIM CKa3KaM.
doTorpadust U3 ceMeitHOTO amLdboMma.
YeMm uHTEpECEH MOU ropon?
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Yto qymMaroT yddTens O mmapraikax?
Yyneca u3 caxapa.
[IkonpHBINA 3TUKET Ha TiepeMene [39].

Cnucok pexomendyemoti iumepamypst no opearnusayuu STEM obpazosarnus 6
HAYATILHOU WKOJE

[IpoexTHasi AeATEeNLHOCTh B HadallbHOM mIKoJie/aBT.-cocT. M.K T'ocnognukoBa
u 1ap. — Boarorpan: Yuwurens, 2009.

3emmsaackas E.H. VYdeOHple MNpPOEKTH MIAAMIMX IITKOJLHUKOB. //KypHal
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Bopnosckas 3.B. Opranuzarus NpOEKTHOW ACATEILHOCTH B CHCTEME PabOTHI
yuuTeNsd HadalbHbIX KiaccoB. //  COopHuk. Kak opraHu3zoBaTh MPOEKTHYIO
JeATEeILbHOCTh MaamuXx mKroIpHUKOB.// HoBocubupck, HUIIK u ITPO, 2006.

becenpt ¢ yuureneM. Meroauka oOydeHus. lkimacc, TMOJ peaaxkuuen
JI.LE. Xyposgoii // “Benrana-I'pad”, 2004.

Hupymuk H.A. PaGotaem mo meromay mpoektoB // IlpakTuka oOpa3zoBaHUS.
2006. Ne 4.

beno6oponos H.B. ComnmanbHbie TBOpUecKHEe MPOEKTHI B Mmikoyie. M.: ApKTw,
2006.

bputBuna JI.FO. MeToa TBOpuecKHX MPOEKTOB Ha ypokax TexHoJsioruu. // Hau.
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CepreeB N.C. Kak opraHuzoBarh MPOEKTHYIO AECATEIHLHOCTh ydaluxcsi. — M.,
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Yeuens W. 1. MeToa NpoOEKTOB WIK MOMBITKA N30aBUTh YUUTENSA
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Pexomenoyemvie yughposvie pecypcor no opeanusayuu STEM/STEAM
00paA3068aHUSL 8 HAUATILHOU WKOE

Vi Hart , Habop BHIEO0 Ha camble pa3HOOOpa3HbIE TEMbI OT CHUpalied B
Marematuke 10 Ilm m Antu-Iln. Mukc Hayku, MareéMaTUKH W HCKYyCCTBa —IJIs
STEAM o6pa3oBaHus.

Make: Workshop, BceBO3MOXHBIE NPOEKThI, KOTOPHIE MOXHO COTBOPUTH
COOCTBEHHOPYYHO — JJIsI Pa3HOILIAHOBBIX WHTEPECOB M BO3PACTOB.

Tinker Lab, coopyxaii, co3naBaii, uCIpaBiisiii, TBOPU — KOPOTKUE U MPOCTHIC
MPOEKTHI JJIA AETEN HAYAJIbHOW IIKOJIBIL.

Crash Course Kids, Beixoasiuii ABa pa3za B HEACNIIO NMOKa3 OT MPOU3BOUTENECH
yboitHOTO Kypca - Be3ne gradeschool Hayka.

- Kids Animal Channel, no6po mnoxxamoBaTh Ha Youtube Kanam PeGenka!
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HamuMm kaHanom ympaBiisieT KOMaHja mpodeccruoHanoB, KOTOpas pacCKaKeT BCe O
AKUBOTHBIX.

- It’s Okay to Be Smart, Bbl, BO3MOXHO, YK€ 3HaJli, YTO MBI OMpeesieM
"sumy" wim "nmero", OTHOCHUTENBHO COJHIA WM cojHiecTosHuss. Ho mid
OOJILIITMHCTBA U3 HAC DTH 3HAHMS HEHAJIeKHBbIC, HEJIOTUYHBIE, U HE BCErJla COBMAJAI0T
¢ aktudyeckoir moromoi. K cokameHuio, 3TO - TO, YTO CIy4aeTcs, KOTJa BBI
npoOyeTe MPUMEHUTh KalleHAapb K wLenol mmanere. Kak Bbl Jaymaere, 3TO
€AUHCTBEHHBIN MyTh? WM CylIecTBYIOT Apyrue,tydiiue mytu? Bbl MokeTe HalTh
oTBeThl Ha kaHaie Its Okay to Be Smart.

Smarter Every Day, nouemy Ciiy4msioch Tak, 4TO >KM3Hb CYIIECTBYET Ha Hallei
rianere? Kakue mpoueccsl cnocoOCTBOBANM €€ 3apO’KICHUI0 U YTO TMOBIMSJIO Ha €e
pa3Butue? OTBETbl Ha 3TH U MHOTHE APYrue IMOJIOOHBIE BOMPOCHI BBl HajieTe Ha
sToMm caiite. OH pacckas3biBaeT O APEUPYIOMMNX KOHTUHEHTAaX, IMHO3aBpaX, JAPEBHUX
OKeaHax W NpeJKax 4YeJoBEeKa pa3yMHOTo. Bel yBuauTe, 4TO MPOUCXOIWIO C 3eMIIEH
BO BpeMsl JISJHUKOBOTO TMEepHUOJia U MOoMeTe, MouyeMy IUIaHeTa CeroJHs Takas, Kakou
MBI €€ 3HAEM.

National Geographic, 16 ¢bunpmMoB 0 quKON npupoje 3eMiIu BMECTO YPOKOB 10O
reorpadguu, OMOJOTUU U 300JI0THH. UTO BaM HpaBUTCS OOJIbIIE: HBIPATH B MOPCKUE
TyOWHBI, W3y4aTh pazindHblie GopMbl GJIOPHI U (PayHbl HA 3€MJI€ WIHM HCCIEI0BAThH
caMbl€ OTJAJICHHBIE YTOJIKM HAIlIeW IUIaHeThl? Bce 3TO BO3MOXKHO MPOJIENaTh BMECTE
co cbemouHoM komaHmoi National Geographic. B Hamelr mnogdopke —
3aHUMATEeNbHbIE BUJICOYPOKH IO reorpaduu, OMOJIOTUU U 300JI0THH.

BrainCraft, cepus PBS, uzyuaromas ncuxoJioTHi0, HEBPOJIOTHIO U TOBEJICHUE
yesjoBeKka. JTo Bemymias HaydHas cepus Ha YouTube, nHacuurtsiBaromas Oosiee 400
000 moamucunkoB U 20 MUJUTMOHOB MPOCMOTPOB.

SciShow Kids, Bbl korma-HuOyap 3amyMblBalIMCh, TModyeMy Tyrannosaurus
BBIMEp, a BelIMKOMl Oenoil akynwl HeT? Wnu modemy y Hac roiyOble, 3e€Jl€Hble WU
Kapue TIJia3a, a He KpacHbIe, OpaHXeBble WM KeilTble? Mbl HaleM OTBEThI M Ha
MHoOrHe apyrue Bompockl Ha SciShow Kids. Bmecte mMbI mpoBeneM 3KCIIEpHUMEHTHI;
MBI TIO€JIEM B IM0Je, YTOObl MOTOBOPHUTH C HKCIEPTAMU M APYTMMH YUEHBIMHU, U
c/ieNlaTh OTKPBITHS O HAllleM MUpE U 3a ero npeaenamu!

Smithsonian Science Education Center , «KpaTkue coBeTHI: pecypchl MJis
YUHTENE» - 3TO cepHsi KOPOTKUX BHUAECOPOJMKOB, B KOTOPBIX NAIOTCSI COBETHI U
yueOHble mocoOust st mpenogaBarenet STC ™, nameit yuyeOHOW MpoOTrpaMMbl
noamucu. Kaxnaeii «Quick Tip» mnpensaraer mNpakTHUECKHE COBETHI OIBITHBIX
yuauteneil mo oO0pabOTKe MarepualoB WIM YIPaBIEHUE KIacCaMH B HAay4HbIX
UCCIIEIOBAHUSX.
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2.2 MeToauyeckue peKOMEHJAANMHU IO Pa3BUTHIO €CTECTBEHHOHAYYHOIM,
MAaTEeMAaTHYECKOM U TeXHOJIOTHYEeCKOH rPAaMOTHOCTH O0YYaKIIMXCS B OCHOBHOM
U CTaplIei mKoJe

Ham mup craHoBuTcs BCE 0oJjiee CIIOKHBIM, YCIEX JOCTUTAETCSd HE TOJBKO
Oyarojiapst ToMy, 4YTO MBI 3Ha€M, HO U TJIABHBIM 00pa3oM, Oiaroaapsi ToMy, KaKk MbI
MOKE€M MPUMEHUTh CBOU 3HAHWs Ha MpakTuke. Ceiluac cTano BaKHO, KaK HUKOTA,
4TOOBI MOJIOJBIE JIIOJW YK€ B CTEHAX LIKOJbl MOJYYWIM HABBIKM U YMEHWUS,
HEO0OXOJUMBbIE I PEIIeHUs] KOMIUIEKCHBIX 3a/iad, paboThl ¢ OOJLIIUMU 00bEMaMU
MHGOpPMALIMM U3 PAa3HBIX HUCTOYHHMKOB, YMEIM OCMBICIUTh U OLEHUTh TE€ JaHHbIE,
KOTOPBIE OHU MOJYYaIOT B XOJ€ PEIICHUsT TPOOJIEMBI.

DTO Te HaBBIKH, KOTOpPbIE 0OydYaroluecss NpHUOOPETaIOT B MPOLECCE M3YUECHHUS
€CTECTBEHHbIX HAyK, MH()OPMALMOHHBIX U HH)KEHEPHBIX TEXHOJOTHMH M MaTeMaTHKe
— TpeaMmeTaM, KOTOpble OOOOIIEHHO HA3bIBAIOT AHTIUHCKUM TepMUHOM «STEM»
[44].

Konnenmmmst mporpamm  STEM mpenmonaraer co3gaHue 0O0y4YarOITUMUCS
COOCTBEHHOTO MpOEKTa - TNPOAYKTa, €ro 4epreka WM MOJEIH MOcCHe
MPEABAPUTEIILHOTO aHaIM3a TeopeTudeckoil uHopmaimu. KoHeuHo ke, B Takou
NesTeIbHOCTH oOOydJaronuecss HE CMOTYT OOOWTHUCh 0€3 TMNPUMEHEHHsS OCHOB
MAaTE€MAaTHKH, TBOPYECKUX CHOCOOHOCTEH, yMEHHUs MNpeajaraTb U IMPOBEPATh HIIEH,
nopabarbiBaTh WX B COOTBETCTBUM C TPEOOBAaHUSIMH K CBOWCTBAM U KaueCTBY
CO3J]aBa€MOro MpoJyKTa. B mpoBepke yYCHEMIHOCTH CO31aHHOTO TMPOJYKTa
HE3aMEHHMbI COBpEMEHHbIE HH()OpPMAIIMOHHBIE TEXHOJIOTHH U MPOrpaMMUPOBAHUE,
BJIa/ICHHE KOTOPBIMHU TAK)KE€ BOCTPEOOBAHO B COBPEMEHHOM MUDE.

Hayka He cTtouT Ha MecTe, a BMECTE C HEW H3MEHSETCS U COBPEMEHHOE
obpazoBanue. KoneuHo, B mIKojax J1aBHO YK€ OTOILIM OT MOJENM MpernoJlaBaHus,
Korja oOy4arollUicsl JIMIIb NMacCUBHO CIYIIAET U 3alOMHUHAET MH(OpMAIHIO, ceilyac
BOXHO YMETh HE TOJBKO TMPUMEHATH MOJIyUCHHBIE 3HAHUS, HO U CAMOCTOSITEILHO
CO371aBaTh HOBBIE PEIICHHS, KPUTUYECKU MEPEOCMBICIMBATh HUMEIOUIMECS TaHHbBIE U
OTKPBIBATh HE HCIIOJB30BAaHHBIE O 3TOTO BO3MOXHOCTM HAayK W TexHuku. STEM
TEXHOJIOTUU HMEIOT OOJIbIIME BO3MOXKHOCTH B OOY4YEHUHM, OPUCHTHPOBAHHOM Ha
pa3BUTHE NPAKTUYECKUX HABBIKOB, (POPMUPOBAHME TOTOBHOCTH BBITYCKHHUKOB IIIKOJI
MPOJOJIKUTh PEaTU30BbIBaTh TBOPUECKHME HJEM B YUEOHBIX 3aBEJICHUSX U B
nanbpHeWmer mnpodeccuoHanbHOM naesTenbHOCTH. Ha  3aHsaTHsAX — oOydaroniuecs
CaMOCTOSITEIbHO ~ CO3JAl0T MPOTOTHUIIBI  MPOJYKTa, UCHOJB3YyS COBPEMEHHbBIE
Marepuaibl 1 000py/0BaHHE, OCHOBBIBAsICh HA MPOCTHIX M JAOCTYIHBIX WHKEHEPHBIX
pemienusix. JlJig co3naHusi KOHEYHOTO MPOAYKTa 00yYaroluecss MOTYT MCIOJIb30BaTh
JeTalld y>Ke CYIIECTBYIOUIEro 00OPYI0OBaHUs, WIA CO3AaTh MOJENb U3 IUIACTHKA U
KapTOHa, HO B JIOOOM ciy4yae TMOJy4yaT OMNBIT KOMOHMHHUPOBAaHUS pPa3IMYHbIX
MaTepuaioB, HAaydaTcs YYUTHIBATh CBOMCTBA BEIIECTB M MOWMYT, KaK HaWITy4IINM
00pa3oM COEOUHUTh CTPYKTYpHbIE KOMIIOHEHTBI MOJIEIM, 4YTOOBI cAenath e¢€
MAaKCUMAJIbHO (PYHKIIMOHATBHOU M 3(DPEKTUBHOM.

Pa3BuTHEe KPUTHMYECKOTO MBIIUICHUS — €€ OJIHa BO3MOXKHOCTh STEM
o0yuenusi. Kpurnueckoe MBIIUICHHE TPEAINOIAraeT caMOCTOSTEIbHBIM 00BEKTUBHBIM
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B3IJISI]] HAa HUMEIOIIYIOCS CHUTYalluio, YMEHHE IMOJBEprarb COMHEHHIO W3BECTHBIC
(GaKTbl, CaMOCTOSITENIbHBIA aHAIW3 MMEIOIIUMXCA [JaHHBIX C LEJIbI0  CO3JaHMs
COOCTBEHHBIX pPEIICHUN, ITO OJUH U3 JABUTATENCH HAyKW B LIEJIOM, U B COBPEMEHHOM
HayKe  CyIIECTBYET MHOYKECTBO  IEPCIEKTUB  IO0-HOBOMY  B3IVIAHYTh  Ha
CYIIECTBYIONIYIO PEaTbHOCTh W TOJOWTH K OTKPBITHUSIM B 00JaCTH €CTECTBEHHBIX
HayK. KpuTudyeckn MBICHSIINM TOAPOCTOK CMOXKET Haubosee 3(PPEeKTUBHO
B3aUMOJEHCTBOBATh C UHPOPMALMOHHBIM MPOCTPAHCTBOM, CMOKET OLEHUTh U HAWTU
npoTUBOpeUrsl B 0001 nndopmaruu [45].

OCco0EHHO BakHa JTa CIOCOOHOCTh y OOYYaIONIUXCS C UX OTCYTCTBUEM
OTPaHUYCHHUI B MBIIUJICHUH, KOTJa (paHTACTUUECKHE HA TIEPBBIM B3IV UIAEH MOTYT
CTaTh KJIIOYOM K PELIEHUI0 MpoOJjeM B 3IpaBOOXPAHEHHH, CO3[JaHUU YCTONYMBOM
AKOCHUCTEMBI B OYIyIIEM WM APYTHMX MHHOBAIIHM.

371ech HY)KHO OTMETUTh enié oaHy nepcnektuBy STEM mporpamMm - 3T0
MpUMEHEHHE MPOoOJIEMHOT0 00y4deHHus. DTOT MOJX0J] XOPOIIIO 3apEKOMEHI0BaN ce0s
B MPENOJaBaHMU E€CTECTBEHHBIX HAYK, M B peamm3anuu noaxonoB STEM pemienue
MpOOJIEMHBIX CHUTyalluil, MOUCK BEPHBIX OTBETOB, NPEOJOJCHHE NPEMITCTBUU Ha
NyTH K 3alUVTaHUPOBAHHOMY pEIIEHUI0O MOTYT OBITh peaJr30BaHbl HAWITYYIINM
oOpazoM. 31ech BaXHbIM MOMEHTOM SBIIsieTcs (OPMHpPOBAHHE Y OOYYaIOIUXCS
0co00ro CTWJIA YMCTBEHHOW JAESTENbHOCTH, HCCIEN0BATEIbCKON aKTUBHOCTU U
camocTtosTenbHOCTH [45]. Hampumep, B CO31aHHONW MOJEIU  HKOJOTUYECKHU
IPY’KECTBEHHOTO J10Ma MOJKET He padoTaTh CHUCTEMAa KOHTPOJISI €CTECTBEHHOTO
OCBEHIEHUS, ISl yCTpaHEHUs] ATOM MpoOiIeMbl HY>KHO HAWTH NMPUYUHY MPOOJIEMBI,
pa3paboTaTh MOCIEIOBATEIILHOCTh JTallOB €€ PpEIIeHUs, HCIOIb30BaTh 3HAHUS
MaTEeMAaTHUKH, (PU3MKH, XapaKTEPUCTUK MPUPOIHBIX MAaTEPHUATIOB ISl €€ peLIeHUsI.

Henp3s mepeolieHMBaTh M TEPCHEKTUBY MCMIOJIB30BaHUS HMH(DOPMAIIMOHHBIX
texHosioruit B peamusauuu STEM nporpamm. Ha ceropssimnuii aeHb Bce OoJjiee
BOCTPEOOBAHHBIMM  CTAHOBSTCS  BBIMYCKHUKM YY€OHBIX 3aBEACHHUM, aKTUBHO
UCIOJIB3YIOIME HMHPOPMALMOHHBIE TEXHOJOTMH B MEIMIMHE, CTPOUTENILCTBE,
XuMuH, ¢Gu3nkKe, OMOTEXHOJNOTUM M Jpyrux obmjactsax Hayk. Ha 3amstusx STEM
HEOTHEMJIEMOM  YacThlo  paboOThl  OOydYaromuXcs  SIBISIETCS  MCMOJB30BaHUE
KOMIIBIOTEPHBIX MPOTPaMM I TMPOEKTUPOBAHUA pACYETOB, a B OOJBLINHCTBE
IPOEKTOB  II€pel KOHCTPYMPOBAHMEM MATEPUAIBHOM MOJENM CO3MaETcs €€
ANEKTPOHHBIM NpoTOoTUN. C MCHOJB30BAHUEM COOTBETCTBYIOLIErO IMPOTPAMMHOTO
obOecrieueHusi, JOCTYIMHOTO HAa CETOAHSAIIHUM JIeHb KaXJAOMY OOydaroniemycs
CPEIHEro 3BE€HA, BO3MOXHO TECTUPOBAHHUE TEXHUYECKHUX CBOMCTB M 3()(PEKTUBHOCTH
KOHEYHOTO MPOAYKTA Ha 3JEKTPOHHOM npoToTune. Hanmpumep, M0oXHO MPOBEPUTH Ha
COOTBETCTBHUE peabHBIM YCIOBUSM XapaKTePUCTUK rITyOOKOBOTHOM
UCCIIEIOBATENbCKON CTAaHIUMU, WCIOJb3ysd JaHHbIE O BOJHOM cpene, Takue Kak
TUIOTHOCTh, TEMIIEPATypa, J1aBJIICHUE U 3aKOHOMEPHOCTH KUHETHKHU.

KakoBbl ke BO3MOXHOCTH TpuMeHeHuss STEM oOydeHus B 1IKoJiax, /i€ HE
CYLIECTBYET CHEIMAIBbHOTO MpeaMeTa A OObeIUHEHUS STUX JTUCHIUTUIUH?

Koneuno, mia peanu3alii HUHTETPUPOBAHHBIX MPOrpPaMM  BO3MOXKHO
HCIO0JIb30BaTh  JIOTNOJHUTENbHOE OOpa3oBaHue, Hanpumep (akyJIbTaTUBBI IO
KOHCTPYHPOBAHUIO M POOOTOTEXHUKE, OMOTEXHOJOTUM WJIA HAHOTEXHOJIOTHH, a
TaKK€ KPYKKM M CEKIMHU PAa3WYHBIX HampasieHuid. Ho m B paMkax cTaHaapToB
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cpenHero 00pa30oBaHUs BO3MOXKHA HWHTErpalnus MPEIMETOB EeCTECTBEHHOHAYYHOTO
nukia s peanuzanun STEM oOyduenus.

Bo-nepBBIX, CyIIECTBYIOT BO3MOKHOCTH TPOBEIECHUS HMHTErPUPOBAHHBIX
YPOKOB JIBYX U OoJjee AUCHMIUINH, HAIpUMEpP YPOK MO U3YYEHHIO CBOMCTB BOJBI C
TOYKHU 3pPEHUS XUMUHU, OMOJOTUM W (U3HKH, 3AIUIAHUPOBAHHBIA YUMUTEISIMU STHUX
TUCIWIUIMH W BKIIIOYAIOIIUMN 3aJaHusi, TpeOyrolue OT OOydYaroIIuXxcs BIaJeHUs
3HAHUSAMHU O COCTaBe, XMMHMUYECKHX CBS3SIX B MOJIEKYNax, (PU3MUECKUX CBOMCTBAX U
pOJM BOJBI B CYyIIECTBOBaHUM XU3HU. EIE oJAMH mpuMep UHTErpUPOBAHHOTO YpOKa
Ouosorni W HWHPOPMATUKKM IO H3YYEHUIO CTPOCHHUS CKEJeTa YeJloBEeKa C
UCIOJIb30BaHUEM TpadUueCKUX PENaKTOpOB, WM HHTErpaius (U3NKH U OUOJIOTUU
IIPU U3yYEHUU CBOMCTB CBETa M mnpouecca GOTOCUHTE3A.

Bo-BTopeix, peammzaumss STEM mnporpamMm BO3MOXHa 4epe3 CO34aHUE
oOydJaronMucs MPOeKTOB C MPUMEHEHWEM 3HaHW 0ojee YyeM OJHOTO MpeIMeTa U
KOHCYJIbTAllUil HECKOJIbKUX YUHUTENeH-NPEeIMETHUKOB, HAlpHUMEpP, CO3JaHHE MOJENU
OECIMJIOTHOTO JIETATEJILHOTO amnmnapara ¢ (UMKCUPOBAaHHOW 30HOM JJIsl 3alKCH BUIEO,
r7ie yJalmumcs MoHaa00saTCa 3HaHUST MaTeMaTuKd, UMK 1 MHGOPMAaTHKHU.

B-TpeThux, y4uTHIBAaTH TOTEHIMAT 3aHATHA JIETHUX IIKOJ, OOBIYHO
OpPOXOJSIIUX B TEUECHHUE JABYX-TpEX HeAeNlb. 371eCb BO3MOXHO BBITOJIHEHUE
oOydJaromuMucs B TPYNINax 3aJaHuil 0 MPUMEHEHUIO HAyYHBIX 3HaHUN Ha MPAaKTHKE,
KOTOpbIe TpeOYIOT OMNpEeNeNEHHOTO BPEMEHHM U BIAJICHUS HAaBBIKAMU HECKOJBKHX
auciuiuinH.  Hampumep, 3agaHue BBIPACTUTh MNPOPOCTOK (acoid WIH JIpYroro
HENPUXOTJIMBOTO PACTEHHsI OMpPEACIIEHHON BBICOTHI, MUMEIOIIEE HECKOJIbKO W3THOOB
crebns. IDmroc Takol oOpraHu3alMi MHTETPUPOBAHHOTO OOY4YEHHS B TMOJYyYEHUU
OTNbITA KOMAaHJIHOW palboOThl, C KOTOPOM B3pOCIBIE JIIOJAM CTOJKHYTCS B
podeCCHOHAILHON JIeATeIbHOCTH, Pa3BUTHH HCCIEIOBATEILCKOTO MMOTEHIMAa U
HABBIKOB KPUTHYECKOTO MBIIIJIEHHSI, KOT/la 00y4YaromMuMcsl HEOOX0IUMO PacCUMUTaTh
U ONpENeNUTh COCTaB IMOYBBI M 3alUIAHUPOBATh PEXKUM [IOJMBA, BBIYUCIHUTH
paccTossHUSI Ha CTeOyie pacTeHusi, TJe HeoOXOIMMO TMOJy4YuTh U3ruOb. B
WH)XCHEPHOM pelieHuu UCIOJIb3YETCS TEXHUYECKUU NOTeHIMAN  JJIA
MPOEKTUPOBAHUSI U CO3JIaHUSl YCJIOBHM, B KOTOPBIX pacTeHHe OyJeT oO0pa3oBHIBATH
W3TMOBI. YYUTBHIBAIOTCS M WHIWBHUAYaJIbHBIE CIIOCOOHOCTH Ka)XJOro OO0ydYarolierocs,
KOrJla OH uMeeT BbIOOp HampaBJeHHUS TBOPUECKOTO MBIIUICHUS M TeMIla
nesTeapHocTh [46].

STEM mnoaxon B oOydeHHWH NPHHIMIHAIGHO OTIMYAETCS OT TPAJAUIIMOHHOM
METOJUKU 00yueHus TOYHBIM u €CTECTBEHHOHAYYHbIM npeaMeTam.
OcHoBononaratomiuM ~ oTimureM STEM  moaxonma sBisieTCss MHTErpUpPOBAHHAs
oOpa3oBarenbHas cpeJa U MEXKIpPEeIMETHas OpraHu3aius ydeOHOTro mpoliecca.
[lomoOGHast MeTOon070TUs MO3BOJISIET O0YYaIOIIUMCS TMOJYYUTh LETOCTHYIO KapTHHY
H3y4aeMoOTro Mupa U JIEMOHCTPUPYET YCIOBHOCTH pasliefieHHs] HayKU Ha OT/CNIbHBbIC
npeameTsl. OOyuvaromiuecss y4yaTcsi MCHOJb30BaTh IOCTHKEHUS W HHDOpMAIHIO U3
OJIHOM HAYYHOU IUCIUIUTMHBI JJIsi PEIICHUs 3aJad MPU U3YYCHHM JIPYTUX HAYYHBIX
JUCIUIUTMH. OJTa OYeHb COBpPEMEHHass YydeOHas METOJ0JIOTUSl pa3BUBAET Yy
oOydJaromuxcss TBOPYECKOE  MBIIUIGHWE M  IIHPOTY BHIEHUS  MPOOJIEMBI,
HEO0OXOUMBbIEC I PEIICHHs] HAayYHbIX 3a7ad CO MHOTUMHU TMEPEMEHHBIMH, a TaKkKe
dokycupyeT HX BHHMAHHME HA pEATbHOM MPWIOKEHUU 3HAHUWA [JIS1 PEHICHHUS
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CYILIECTBYIOIIUX MPOOJIEM.

. Cpennsia mkona. Ha aToM stane yyeOHas mporpaMmma CTaHOBUTCS OoJiee
CIIOKHOU U TpeOyeT OT 00yYaroluxcsl TIIATETbHOM CaMOCTOSATENHLHOM MOITOTOBKHU.
OOyuaromyecs BBIIOJIHIIOT MHOIO MPOEKTOB, I€ OHU MOTYT NPHUMEHHTh CBOU
3HAHUS W3 HECKOJIbKMX HAYYHBIX JUCIUIUIMH: OHU 3aHUMAIOTCS MPOCKTUPOBAHHEM U
CTPOUTENHCTBOM 3JJaHUH M MOCTOB, CTaBSIT ONBITHI B IIKOJBHOM TEIUIHUIIE,
pa3pabaThIBalOT MOJEIU SKOJIOTHYHBIX aBTOMOOWIEH, MPOrpaMMHUPYIOT pOOOTOB U
TaK jJajee.

. Crapmias mkona. Ilporpamma oOydeHuss B cTapiied  IIKoJie
OPUEHTUPOBAHA HA U3YyYEHUE MPEAMETOB BO BCEH MX CIIOKHOCTH U MHOTOTPAHHOCTH.
lkona mpeasnaraer yriayOJeHHOE M3YyYEHUE TaKUX YYEOHBIX MPEAMETOB, Kak
«Anredpa» u «l'eomerpusin, «Pusukay, «buosnorus», «XumMus» M a TaKkKe
JOTIOJIHUTENIbHBIE 3aHSATUS I TOATOTOBKM B YHUBEPCUTETHL. bombiioit ymop
JIeJaeTcsl Ha CaMOIOATOTOBKY M UCCIIE0BATENbCKYIO JESTENbHOCTD.

Hnst popmupoBanus y 0O0ydyaroIIMXCs HHTEpEca K €CTECTBEHHbIM HayKaM U
€CTECTBEHHOHAY4YHOU rPaMOTHOCTHU HE00X0AUMO MOHUMATh, 4TO
€CTECTBEHHOHAYUHbIE MPEAMEThl B IIKOJE — OTO HE aJalNTUPOBAaHHBIA BapUaHT
COOTBETCTBYIOIINX YHUBEPCUTETCKMX KYypCOB. OTH Yy4eOHbIE MPEIMETHl JIOJHKHBI
JaBaTh IMpEJCTaBlieHHEe OOydYalomMuMcs O HayKe, MPEkJe Bcero, kak o0 ocoOoif
MO3HABATEIHLHOU JESITEIIbHOCTH, NAIOIIEeH pe3yibTaT B BHUJIE HOBBIX 3HAHUNA O MUpE.
JIrobass ~ fmedATeNnbHOCTh  JAOJDKHA ~ OBITh  OCHAIleHa  COOTBETCTBYIOLIUMU
MHCTpyMeHTaMu. J[Ji1 HaydyHOU TMO3HABATENHHOU NEATETBbHOCTU ATU MHCTPYMEHTHI —
Hay4yHble 3HAaHUS M Hay4yHble METOJAbI HccienoBaHus. B Xxoae 3Toil nesTenbHOCTH
(GbOpMHUpPYIOTCSl ONpEIETICHHbIE KayecTBa JIMUYHOCTH, TAKUE KaK JHOOO3HATENBbHOCTD,
KpEaTUBHOCTD, KPUTUYECKOE MBIIILICHUE, 00BbEKTUBHOCTb, YECTHOCTD,
HAaCTOMUYHMBOCTb, OTBETCTBEHHOCTh, OTKPBITOCTh K BOCIPHUSATHIO HOBBIX MAECH M MHBIX
MHeHUW. HakoHel, wiM B TMepBYIO oOdYepeab, MJIsi TOTO UYTOOBI ATa JEATEIHHOCTDH
BOOOIIIE ObUIa BO3MOXHA, HEOOXOAMMBI MOTHBAIIMS, YBICUCHHOCTh OOYYaloIIerocs.
Hayuuth «u3-non manku» (u3nke, XUMUU WK OMOJIOTUM Henb3s. Takum oOpaszoM, B
npoiiecce oOydeHHs HaJg0 CO3/1aBaTh CUTYyallud, KOrjJa «OOHApYKEHHE» HOBOTO
3HAHUS U MMOHUMAaHUE YYEHHMKOM €CTECTBEHHOHAYUYHBIX WJEH OLIyIaJoCh Obl UM Kak
PaIoCTh OTKPBITHS.

Hanpumep, B koHuemnuuu oOpaszoBaTeiabHOM obnactu «EctecTtBo3HaHUE)»
LEJOCTHAS CUCTEMa IIIKOJBHOTO €CTECTBEHHOHAYYHOTO OO0pa3oBaHHsl MOXKET
paccMaTpuBaETCs B TPEX OCHOBHBIX «U3MEPECHUIX):

— BUABl JEATEIbHOCTH, XapaKTEpPHbIE [JIsI €CTECTBEHHOHAyYHOTO IO3HAHMS,
cpenu KOTOPBIX BEIYIIIUMU SIBJISIIOTCS CIIEYIOIIHE: MOCTAaHOBKA
€CTECTBEHHOHAyYHbIX  BOIPOCOB,  CO3JaHME MW  UCIOJIb30BAaHHE  MOJIEJIEH,
IUTAHUPOBAaHWE U TPOBEJCHHUE HCCICNOBAHUN, aHAIW3 TMOJy4eHHOW uHopmarmu u
UHTEpHpETalusi JaHHBIX, BBIABWKEHUE THUIOTE€3 U MOCTPOCHHE OOBICHEHUH,
MPOBEJICHUE PACCYXCHUM, OCHOBAaHHBIX HA HAYYHBIX JOKa3aTeJIbCTBaX, MOJIyUCHUE,
OIICHKA U Tepenaya uHpopmarmu;

— «CKBO3HBIE», WM METANPEIMETHbIE, COAEp KaTelbHbIE JIMHUHU, OOIIHE IS
BCEX E€CTECTBEHHOHAYYHBIX JHUCIUIUIMH: €CTECTBEHHOHAYUYHBI METOJl HU3Y4YEHUs
MPUPOJIbl; YHUBEPCAIbHBIE CTPYKTYPhl U 3aKOHOMEPHOCTH; MPUYNHHO-CIIEACTBEHHBIC
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CBSI3U; MACIITa0bl, MPOMOPIMH, KOJIUYECTBA; CUCTEMBI U MOJIEIU CHUCTEM; SHEPTUSI U
BEILECTBO: TMOTOKH, IUKJIbL, COXPAHEHHUE; CTPYKTypa M (QYHKIMS; CIy4allHOCTh U
BEPOSTHOCTH;

—  OCHOBHBIE  COJepXKaTejbHbIE JIMHUM  oOpa3oBaTelbHOM  oOJsacTu
«EctecTBO3HaHME»: €CTECTBEHHOHAYUYHBI METOJ  HCCIEOBAaHHUS, CTPOCHUE U
CBOMCTBa  BelIecTBa, (hU3MUECKHE TPEBpAIlCHUs  BEUIECTBA; JABWKEHUE U
B3aUMOJCICTBUE  TEJI;  MEXaHW4yeckas  JHepruss U e€  IMpEeBpalllCHus;
ANIEKTPOMArHUTHOE  B3aUMOJCHCTBUE; OSJIEKTPOMArHUTHOE TI0J€, €ro 4YacTHhIC
MPOSIBJIEHUS; KOJEOAHWS W BOJIHBI, YACTHUIIbl, BOJIHBI, KBAHThl, CTPOCHHE MaTEpUH,
B3aMMOCBS3b M B3aUMOIIPEBPAIIEHUS BEIleCTBA U MMOJs; (PU3MKa KaKk OCHOBA TEXHUKHU
Y TEXHOJIOTH; CTpOeHHE 1 3Bomonns Beenennoi [46].

Ha coBpemMeHHOM 3Tare MIKOJIbHOM W3HU B YCIOBHSIX MHOTOOOpa3usi pa3HbIX
IporpaMM U YYEOHHKOB aKIEHT MEPEHOCHUTCS HA BOCIHMTAHUE IMOJJIMHHO CBOOOJHOMU
JUYHOCTH, (opmupoBaHHME y OOydYalOUIUXCS CHOCOOHOCTH  CaMOCTOSITEIBHO
MBICIIUTh, JAOOBIBaTh U MPHUMEHSITh 3HAHMS, THIATEILHO OO0IyMbIBATh MPUHUMAEMbIC
peuieHrsT Y YETKO IUIAHUPOBATh JEHUCTBUA, HS(P(EKTUBHO COTPYyAHHYATh B
Pa3HOOOpa3HbIX MO COCTaBY M MPOQPWI0 TPYyMHMax, ObITb OTKPBITHIMU JJIsl HOBBIX
KOHTAaKTOB M KYJBTYPHBIX CBsI3eil. OTO TpeOyeT MIUPOKOTO BHEAPEHUS B
00pa3oBaTebHBI  TPOIECC  AIBTEPHATHBHBIX (HOPM U  COCOOOB  BEICHUS
oOpa3zoBaTenbHOM  JesaTenbHOCTH, B dacTHocTd STEM  TtexHomoruii. OTum
00yCIIOBJIEHO BBEJICHME B 0Opa30BaTEbHBIH KOHTEKCT Y4YE€OHBIX OpTraHU3aIMMA
METOJJOB U TEXHOJOTUA Ha OCHOBE NPOEKTHOW MAESTENbHOCTH OO0Yy4Yaroluxcs.
VY4eOHbIN MPOEKT, C TOUKU 3pEHHs] 00yJaromerocs, - 3T0 BO3MOXHOCTb JIeJaTh YTO-
TO MHTEPECHOE CaMOCTOSITENbHO, B TPYINIE WM CaMOMY, MaKCHUMajbHO HCIOJb3Ys
CBOU BO3MOYHOCTH.

Y4eOHBIE MPOEKT, ¢ TOYKH 3PCHUS Y4YUTENsd, OTO HWHTCTPAaTUBHOE
TUAAKTUYECKOE CPEICTBO Pa3BUTHUS, OOYyUEHHS U BOCIUTAHUS, KOTOPOE MO3BOJISIET
BbIpa0aThIBaTh U PA3BUBATh CIEAYIOIINE KOMIIETEHTHOCTH O00YYarolUXCs:

- aHanu3 NpoOJIEMHOTO TIOJs, BBIAEICHUE MOANPoOIeM, GOpPMYIUpPOBKA
Beaylel mpo0OeMbl, MOCTAaHOBKA 3a71ay;

- 1IeJIeNoJIaraHre U IJTAHUPOBAHUE NIESITENIbHOCTH;

- camoaHanu3 U pedIeKcus;

- TIpE3EHTALM JIESITEIbHOCTH U €€ PE3YJIbTaTOB;

- MOJrOTOBKAa Marepuana JJisi MpOBEACHUs MPE3eHTAlMK B HarisiiHON (opwme,
WCIOJIb3YS JJISL 3TOTO CIEUUANIBbHO MOATOTOBJIEHHBIA MNPOIYKT MPOEKTUPOBAHNUSA;

-TIOUCK HEOOXOAMMOM MHPOpMAIINK, CUCTEMATU3AUS U CTPYKTYPHU3AIIHS;

-IpUMEHEHUE 3HAHUM, YMEHUM M HABBIKOB B PAa3IMYHBIX, B TOM YHUCIE U
HECTAHJIAPTHBIX CHUTYyalUsIX;

-BbIOOp, OCBOEHHE M HCIOJIb30BAHUE TEXHOJIOTHM aJeKBaTHOW MpoOJIeMHOMN
CUTyallul U KOHEUHOMY MPOJYKTY NPOEKTHUPOBAHMS;

-IIPOBEJICHUE UCCIIEIOBAHUS.

PaGorta mo MeTony MPOEKTOB — O3TO OTHOCUTENIBHO BBICOKUNA YPOBEHBb
CIIOKHOCTH  TEIarorTM4ecKoM  JeATENbHOCTH,  MNPEANOJIAraloliMid  CEepPhE3HYIO
KBATU(DUKAIMIO yYUTENsI, U TpeOOBaHUS K y4eOHOMY MPOEKTY — COBEPIIEHHO 0COOBIe
[48].
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OcHoBHbIE TPeOOBAHUS K TTPOEKTY:

1. Tlouck couMagbHO 3HAYMMOMN TPOOJEMBI — OJHA W3 HauOoJiee TPYIAHBIX
OPTaHM3AIMOHHBIX 337a4, KOTOPYIO MPUXOAUTCS PELIATh YUUTEIIO-PYKOBOIUTEIIO
MIPOEKTa BMECTE ¢ 00YUYaIOIUMHUCS-TIPOCKTAaHTAMHM.

2. DBepinmojsHEHHWE MNpPOEKTa HAYMHACTCS C IUIAHUPOBAHUS JACHCTBUMA IO
paspeiieHuto mpobsieMbl (C  OmpejesneHuss MNpoJyKTa u  (OpMbI TpPE3EHTAIHH).
HanGonee BaxHOI 4acThiO IUIaHA SIBJISIETCA MOOIMEpPAMOHHAs pa3paboTKa MpOEKTa, B
KOTOPOM yKa3aH MEPEYEHb KOHKPETHBIX IEUCTBUM C YKa3aHHEM BBIXOJO0B, CPOKOB U
OTBETCTBEHHBIX. HO HEKOTOpBIE MPOEKTHl (TBOPYECKHUE, POJIEBHIE) HE MOTYT OBIThH
YETKO CIUIAHMPOBAaHbI OT Hayaja JO0 CaMOro KOHIIA.

3. Kaxnpni mnpoekT o0s3aTebHO TpeOyeT UCCIeI0BaTeNbCKONH padoThI
0o0yJaronuxcs.

4. PesynbraToM pabOTHI HaJl MPOEKTOM SIBIISIETCSl MPOAYKT. B o01iem Buje 310
CPEICTBO, KOTOpOE pa3padoTaid YYAaCTHUKM HPOEKTHOM TIpYIIbl ISl pa3perieHHs

MOCTABJICHHON MPOOIEeMbI
Tabmuia 3- Tunosorust y4eOHbIX MPOEKTOB

Tun npoekrta eab npoekTa IIpoekTHBII Tun dopmupyemas
NMPOAYKT AeATeJJbHOCTH | KOMIIETEHTHOCT
yyamierocs b
[TpakTuko- Pemenne MakeTsl u | Ilpaktnueckas | JlesTenbHOCTHAs
OpPUEHTUPOBAHH | MPAKTUYECKUX MOJIEJIH, NEeSTETbHOCTh B
BIN 3a7a4 3aKa3yuKa | HWHCTPYKIHH, OnpeaeIeHHON
IIPOEKTa NaMSTKH, y4eOHO-
peKOMEeHIauu MpeIMETHOU
obmactu
Hccnenosarenn HoxkazarensctBo | Pesynbprar JearenpHocTh, | MbICIUTEIbHAS
CKHI POEKT W uccie10BaHus, CBSI3aHHAs c
OIIPOBEPKEHUE o OopMIICHHBIN AKCIEPUMEHTHUP
Kakoi-100 YCTAHOBJICHHBIM | OBaHHUEM,
TMIOTE3BI crocooom JIOTUYECKUMHU
MBICIIUTEIbHBIM
U onepanusMu
HNundopmanmonn | C6op Cratuctnuecku | J[learensHocTh, | MH(popmannonna
BI TPOEKT uHpopmamuu o | e JaHHBIC, | CBA3aHHAas  CO | 4
KaKoM-J100 pe3ynbTaTh cbopom,
00BEKTE  WJIM | ONpPOCOB MIPOBEPKOA,
SIBIICHU U OOIIIECTBEHHOTO | paHXUPOBaHUE
MHEHHUS, M uHOpManun
00o01eHne U3 pa3IMYHBIX
BBICKa3bIBAHU I HMCTOYHHKOB;
pa3IMYHBIX o0IeHue c
aBTOPOB 1o | JIIOJAbMH KaK
KaKoMy-J1100 HUCTOYHHUKAMU
BOTIPOCY nHpOpMaIUn
TBopueckuit [IpuBneuenue JlutepaTypHbie TBopueckas KomMmyHukaTuBH
MPOEKT UHTEpeca MIPOU3BEICHMUS, NEeSATEIbHOCTh, | ad
MyOJIUKHU K | TpOU3BeIEHUS CBSI3aHHAs c
npobieme M300pa3uTeNbH MOJTy4eHUEM
MPOEKTa oro WU | OOpaTHOM CBsI3U
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JEKOPATUBHO- OT IyOJIUKH
MIPUKIIAJTHOTO
HCKYCCTBA,
BUICO(UITHEMBI
Urposoii  unu | IlpenoctaBnenu | Meponpusitue HesrenbHocth, | KoMMyHMKaTHBH
pOJIEBOM MPOEKT | € nyonuke | (urpa, CBsI3aHHas c|ada
OIbITa Y4YacTHUs | COCTSI3aHUE, TPYIIIOBOM
B peIlleHUY | BUKTOPHUHA, KOMMYHUKAIIHE
poOIEeMBI AKCKYpCHSs u| #
pOeKTa TOMY MOJI00HOE
)

Omanwvt pabomwvl HAO NPOEKMOM

[lepBerii stanm paboter Ham mpoekroM — I[TPOBJIEMATU3ALIMA. Ilpomecc
noiier, Korma ucxoAHas mpoOlieMa MpOeKTa MPHOOPETET JIMYHOCTHYIO OKPAaCKY.
MarepuasioM a1 0OCYXJIE€HUS MOXET CTaTh KUTEUCKHUM Cilydail, B3aMMOOTHOIICHNUS,
ydeOHbIC HHTEpechl, X000M, JnuuHbIe MpoOjemMbl. M3 Takoi Oeceapl JTOJDKHBI
TOSIBUTHCS TEPBBIE OuepTaHus Oyayiieid paboThl, €€ HEIBHO CHOPMYIMPOBAHHAS
1EJb.

W3 nmpobnembl mpoekTa clieflyeT ero TeMa, KOTopas 4acTo SIBJIAETCS KpaTKOu
hopMyTUpPOBKON UCXOTHON MPOOIEMBI.

Cnenyromuit stan — [EJIEIIOJTATAHUE. J[locTwkeHue 1eId MPOEKTa
JTOJDKHO — CMOCOOCTBOBATh  PEIICHHIO HMCXOAHOM mpoOsembl. Ha stom  artame
HeoOXoUMO ompenenuts, kakuM Oymer IIPOEKTHBIM ITPOJIYKT, pemuts, 4To
OyJleT CO3/1aHO JIJIsi TOTO, YTOOBI 11e7Th IPOEKTa ObljIa TOCTUTHYTA.

Hanee Hamo CIUIAHMPOBATDL Bce miaru, KOTOpbIE MPEACTOUT MPOUTH OT
UCXOJHOW MpoOJieMbl 0 pealu3alud Iend mnpoekTta. J[Jis 3Toro Hajgo moKasarh
00yyJaromeMycsi airOPUTM IUIAHUPOBAHUS, 3a7aBasi CIEAYIOIINE BOMPOCHL

Uto HeoOXoAMMO caenarh, 4TOObl JOCTHYb IIeNIM MpOeKTa? — OTBET Ha 3TOT
BOIIPOC MOMOXKET pa30UTh BECh IMyTh OT HUCXOJHOW MPOOJIEMBbI JO LIEIH NPOEKTa Ha
OT/IeNIbHBIC ATaIlbl U OMPEACIIUTh 3aauu.

Kak Tb1 Oynems pemiate 3TH 3a1adu? — ompenereHne crnoco0oB paboThl Ha
Ka)KJIOM dTare.

Korna b1 Oynemnib 310 aenarb? — onpeaeacHue CpoKoB paboOThI.

Yro y TeOs yxe ecThb IJIsl BBINOJIHEHUS NpPEACTOAIlled paboThl, YTO ThI yikKe
yMeelllb JIeJaTh? — BBISIBIICHUE UMEIOIIUXCSI PECYPCOB.

Yero y TeOs moka HET, Yero Thl €Ile HE yMeellb JeNaTh, YeMY IPEACTOUT
HAy4YUThCSA? — BBIABJICHUE HEAOCTAIOIINX PECYPCOB.

[locnenoBarensHO OTBEYass HAa OSTU  BOIPOCHI,
pa3paboTaTh IJIaH CBOETO MPOEKTA.

Ha »sTOoM sTame MOXHO TakXe BOCHOJIb30BAaThCs CIEAYIONIEeH Tabnuiien, 4ToObl
yOeIUThCS, YTO BCE MAET NMpaBUIbHO (Tabmiuia 4):

00yJaroIIuiCcss CMOXKET

Tabnuia 4 — ANTOPUTM TUITAHUPOBAHMS C TIOMOIIBIO BOITPOCOB M OTBETOB

Bonpoc OTBeT

[Touemy BbIOpaHa 3Ta TeMa MPOEKTa [IpoGnema mpoekTa
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Urto HaJ0 clienarh, YTO0BI PeIUTh TAaHHYIO

ens mpoekra

npobiemy
Yto THI co3/1a11Ib, YTOOBI 1IEJTh ObLTA O0pa3 mMpOeKTHOTO MPOAYKTA (0XKHUTAEMBII
JOCTUTHYTa pe3yabTaT)

Ecnu TBI cAennaes Takol IPOIYyKT,
JOCTUTHEUIb JIM ThI LIEJIN IPOEKTa ¥ OyJeT JIn
B 3TOM CJIydyae pelieHa ero npoodiema

CyImecTByeT 11 HEOOX0IMMAst CBS3b MEXKIY
pOOIEMOH, LIETBI0 U IIPOSKTHBIM MPOAYKTOM

Kakue maru Thl 1OJDKEH MpoeaaTh OT
poOJIEeMBI MPOEKTA JI0 peaau3aliuu 1eilu
MPOEKTa

[lepeuncnenrie OCHOBHBIX 3TANOB PaOOTHI

Bce nmu y Te0st ecTh, 4TOOBI IPOJIEIATh 3TH
mard (uHpopmarus, 00opyaoBaHUe U IIpoUee
JUTSL TIPOBEIICHUS HCCIICIOBAHU, MaTEPHAIIBI
JUISL U3TOTOBJICHUSI TPOAYKTA, YETO HE
XBaTaeT, TJIe ITO HAWTH, YTO THI Y)KE YMEeIb
JieNaTh U YeMy MPHUAETCS HAyIUThCs)

Pa3zBepHyThIit 11aH pabOTHI

Koraa TbI Oyzenis ocyIecTBiIsITh Bce
Heo0X0oanuMoe

WuauBuayanbHblil rpaduK MPOESKTHOM
paboTsl

Ha cnenyromem srane Oyner npoxoauts PEAJIM3AIINSA nameuenHoro ruiaHa.
CaMbIM yBIEKaTelbHbIM BO BCel pabOTe HaJ MPOEKTOM SBISIETCA CO3[aHUE
MPOEKTHOTO MPOAYKTA.

[locme TOro Kak BBINOJHEHbl BCE 3aIUIAHMPOBAHHBIE IIAarM W CHEJIaH
MIPOEKTHBIA MPOAYKT, HEOOXOAUMO HaMKMCaTh OTYET O paboTe HAJ MPOEKTOM

Hanee npencroutr [TIPESEHTAILINA npoekra.

Camornpe3eHTanusi, yMEHHE B BBITOJIHOM CBETE MOKa3aTh ceOs, HE Tepss Mpu
3TOM YYBCTBA MEPHI,- BAXKHEHUIINNA COLMAJIbHBIA HABBIK. PerimameHT npeseHrauuu — 7-
10 munyT. Jlydiie, eciu TEKCT MPE3eHTAMKU OyIeT HAMKCaH B BHUJIE TE€3HCOB.

ABTOpY MPOEKTa HAJO OBITh TOTOBBIM M OTBEYATh HA BOMPOCHI IMyOIHMKH.

PopMBbI IPOAYKTOB IIPOECKTHOU JESTEIBHOCTHU:

e WEB-caiir.
e AHaIM3 JaHHBIX COLMOJOTUYECKOTO OMpoca.
Buneodunbm.
Buneoxsmun.
BeicraBka.
["azera.
Kypnan.
Urpa.
Kommrexmus.
Maker.
MysbTUMEUUHBIA TTPOAYKT.
Odopmienne kabuHeTa.
[laker pekoMeHaaINN.
Iucemo B ...
[Ipa3gHuk.
[TyOnukanus.
[IyreBOoauTEIIb.
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Cepust WILTIOCTpALIHM.
Ckaska.
CnpaBoYHUK.
CpaBHUTENBHO-COMIOCTABUTEIBHBIA aHAIN3.
Cratbs.
Cuenapuid.
Y4aeOHoe mocooOwue.
e DKCKypcCHusl.

[Iponienypy pabGoThl HaJ MPOEKTOM MOXKHO pa3outh Ha 6 3TamoB. [lpu 3TOM
CIIEAyeT OTMETUTh, UTO MPUHUUIBI TOCTPOEHUS MPOEKTOB €AWHbI, BIOJHE
"B3pocible" TMPOEKThl CTPOSITCA TOYHO TaK XK€ KaK U MPOEKThI, CO3/1aBAEMbIE
oOydaromumucs. [ockoiapKy MBI TOBOPUM O METOJZI€ MPOEKTOB B 00pa3oBaTEILHOM
npoliecce, XOTENOCh Obl OTMETUTh, YTO IMOCIEI0BATEIBHOCTh 3TAlOB Pa0OTHI Ha
IIPOEKTOM COOTBETCTBYET 3TalaM MPOJYKTUBHOW I0O3HABATEIbHON JEATEIbHOCTH:
npoOseMHas CUTyalus - mpooOsema, 3aKiioueHHass B HEMl M OCO3HAHHAs YEJIOBEKOM -
MOUCK CIOCOOOB pellleHUsT NMPOOJEeMbl - pellleHre. JTanbl padoThl HAJ MPOEKTOM
MOYKHO IPEICTaBUTh B BUE CIEAYIOIIEH CXEMBI:

Ilouckoeguiui:

e OmnpeneneHue TEMATUUECKOTO MO U TEMBI IPOEKTA.
e Jlouck u aHanu3 NpoOJIEMBL.
e [locranoBka 1enu mpoekra.
Ananumuueckui:
e AHanu3 uMeroIIeicss nHpopMaIuu.
o Tlouck nHOPMAIMOHHBIX JIAKYH.
e (COop u u3yyeHue UHPOpMaIUm.
e Jlouck onTUMaNbHOTO Croco0a JOCTHMIXKEHHUS IIeJId MpOoeKTa (aHau3
ATbTEPHATUBHBIX PEILICHUI), TOCTPOEHUE AITOPUTMA AEATEILHOCTH.
e CocraBieHue IUIaHA pealu3ali IMPOEKTa: MOIIaroBoe IUIAHUPOBAHUE
pabor.
e AHamm3 pecypcos.
Ilpaxmuueckuii:
e BrInogHeHUE 3alUIAHUPOBAHHBIX TEXHOJIOTHYECKUX OTEpaIuil.
e Tekymuil KOHTPOJIb Ka4eCTBA.
e Buecenue (mpu HEOOXOIUMOCTH) U3MEHEHUW B KOHCTPYKIHUIO U
TEXHOJIOTHIO.
lIpezenmayuonnviu:
e JloAroToBKa MPE3EHTALMOHHBIX MAaTEPUATIOB.
e [lpeseHranus mpoekra.
e [lI3yueHne BO3MOXHOCTEM  HWCIOJIB30BAaHUSA  pE3YJIbTATOB  NPOEKTa
(BbICTaBKa, MIPOJIaXKa, BKIIIOUCHHE B OAHK MPOEKTOB, ITyOIUKAIIs).
Koumponvnuiii:
e AHaiu3 pe3yJbTaTOB BBINOJHEHUS MPOEKTA.
e (OleHKa KayecTBa BBINOJHEHUSI TIPOEKTA.
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B STEM mporpamMmax 3ajokeH OOJIbIION pa3BUBAIONIMM  MMOTEHIMAIL.
Ilenaroru 1eneHanpaBiIeHHO pPa3BUBAIOT JIOTHUECKOE MBIIUIEHHE M TEXHUYECKYIO
IPAaMOTHOCTb, HABBIKM  KPUTHUECKOTO  MBIIUJICHUS U pelieHus  mnpoOrem,
KpEaTUBHOCTh U JII0003HATENbHOCTh. O0yyaronuecss 3HaKOMSTCS ¢ HOBBIM MOHATHEM
«(paxr-uexunr» /pakr-uekuHr (anri. fact checking — «mpoBepka ¢akToB») — 3TO
MpOBEpPKa JOCTOBEPHOCTU MoOdaydeHHbIX ¢akTtoB B CMU. Pesynbrarom u3ydeHwus
KaXIO0W TEMBI ABJIIETCS TBOPUYECKUU MPOIYKT.

Baxxnoii  ocoOennocteto STEM  3aHaTuii  sSBisieTcss  JUHAMHYHOCTD,
He(DOpMaIbHOCTh, JTUYHAS 3aUHTEPECOBAHHOCTH Kaxjo0ro [49].

Peanmuzanuss STEM 00yuenust MoxeT B OOJblIeH CTENEHU, YeM TPAIUIIMOHHOE
npeaMeTHOe OOydeHHe, CHnocoOCTBOBaTh PA3BUTUIO LIMPOKO 3PYAUPOBAHHOTO
oOyuaromierocsi, 00JIalalOIero  HAy4YHbBIM  MHUPOBO33PEHUEM,  CIOCOOHOCTHIO
CaMOCTOSITEIbHO CHUCTEMATHU3UPOBATh UMEIOIIHUECS Y HEro 3HaHUS M HETPAJAUIIMOHHO
MOAXOAUTh K PEIICHUIO PA3NIUYHBIX MpoOsieM. [lpakThueckas 3HAYUMOCTH TAKOTO
oOyuenust 3akmodaercss B ToM, uto STEM ypoku pacmmpsitor pamkd OOBIYHOTO
YpOKa, YBEIWYUBasg BO3MOXHOCTb Pa3BUTHUA TBOPUYECKUX CHOCOOHOCTEH KaxIOoro
obyuaromierocs. MccnenoBarensckas, TBOpUYECKas JESTEIBHOCTh YUUT 00YYarOIIUXCSI
N00BIBaTh 3HAHUS CAMOCTOSATENHLHO, IOBBIIIACT Y4YEOHYI0O MOTHBAIIMIO, pPa3BUBAs
MHTEpEC K YUYEHHIO, PaCIIUpsAs HMX KPYro3op M IMOTEHIMAJIbHbIE BO3MOXKHOCTH. B
OynyieM, Yy»Ke€ BO B3pOCION KU3HM, 3a TMpeAesiaMU IIKOJbBI OH CMOXET
CaMOCTOSITEIbHO MPUOOpeTaTh HEOOXOAMMBIE TOIOJHUTENbHbBIE 3HAHMS, MOBBIIIATH
CBOM Mpo(deCcCHOHAIBHBI YPOBEHb WIM TNEPEKBATUPUIMPOBATECSI. ITOT METOJ
oOydeHUsi TpUBJEKATEICH MJs Yy4YUTEJIeM U TOMOTraeT UM JIy4llle OLIEHUTh
CIIOCOOHOCTH ¥ 3HaHMS OOYyYarIlerocs, IOHATh €ro, MOOYXKJIAaeT HuX HCKATh
WHHOBAIMOHHBIE METOJIbI 00yueHus: U (JOPMbI OpraHU3aIKu Y4eOHOU JesTeIbHOCTH.
Kpome »sToro, on tpebyer oT HuUX OoJjblIero mnpodeccruoHaan3Ma, BPEMEHH Ha
MOATOTOBKY, MOJJEPKKUA U UCIIOIH30BAHUSI HOBBIX PECYPCOB.

B nmnpomecce mocTpoeHHss CBOMX OJJIEKTPOHHBIX Urp, (adpuK, MalluH,
JIOTUCTUYECKUX ceTel, poOOTOB oOydaromiuecss He TOJbKO YBEIUYHUBAIOT CBOU
MHTEpEC K HAayKe W TEXHUKE, HO M YKPEIULIIOT YBEPEHHOCTh B CBOMX CHJIaX. A
MIPE3EHTAlMN CBOUX PabOT CTAHOBSTCS TPEHAXEpPaMH YCIEIIHOCTH.

B Bek HayyHO-TEXHMYECKOTO Nporpecca ycrnex OOy4arolerocss 3aBUCUT OT
TOTO, KAaKUMHM KayeCTBaMH JIMYHOCTH OH 001ajzaer. DTO yMEHMs aJalTHUPOBATHCS B
Pa3IUYHBIX CHUTYaIUsX, CAMOCTOSITEIbHO MNPUOOpETaTh M MPUMEHATHh 3HAHUS JIst
pemieHuss pa3HOOOpa3HbIX MpoOJieM; BUAETh TPYAHOCTH U PALMOHAIBHO UX
MIPEO010JIEBaTh, TBOPUYECKNA U KPUTUUECKU MBICIUTh, TEHEPUPOBATh HOBBIE UAEH, OBITH
KOMMYHHUKAOEIbHBIM U Jp. BaXHbBIM 3BEHOM B TMPOIECCE CaMOPa3BUTHS U
camMopealn3aliy JIMYHOCTU OOydarouierocs SBJsieTcs AeATEIbHOCTh yuuTens. [l
ATOTO TpeOyeTcss MPUMEHEHUE HOBBIX cTpareruii oOydeHuss U ¢GopM OpraHU3alUU
NEeATEIbHOCTH 00YYaIOIUXCsl, KOTOPBIE CAENAIT MpOoLEecC OOy4eHHs] MHTEPECHBIM U
AKTUBHBIM.

Ha wam B3mmsaa, oanuMm w3 (GakToOpoB, OKa3bIBAIOIIMM  BIUSHUE Ha
MPOAYKTUBHOCTh M YCHEIIHOCTh OOY4YEHUSs, ABJISIETCS YPOBEHb Yy4eOHOW MOTHBALIUU
oOyuaromuxcs. B memarorndeckux M MCUXOJOTHUECKUX HCCIIEIOBAHUSAX OTMEYACTCs
€€ CHIKEHHUE, KOTOpoe 0OYCIIOBIEHO TEM, YTO YPOBEHb TPEOOBAHUMN, MPEIBABIIEMON
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IIKOJIOM O0OydYarouuMcs OKa3bIBaeTCsl CIMIIKOM 3aBBIIICHHBIM W3-3a OTCYTCTBHUS
uHTepeca. [lo3ToMy B COBpEMEHHOW WHIKOJE BOMNPOC O MOTUBALMU YUYEHHUS MOKHO
CUUTATh MMPUOPUTETHHIM.

MoTtuBanus npu oOy4eHHH BbIpa)K€Ha B PACIOJIOKEHHOCTH oOydaromierocs K
y4eOHOU NIeATeLbHOCTH, M XapaKTePU3YeTCs TMOCTOSHHBIM CTPEMJIEHUEM K HOBBIM
3HaHusAM. [Iporiecchl MBIIUIEHUS, BOOOpaKeHHsI, MaMsTH, BHUMaHHUS NPHOOPETAIOT
aKTUBHOCTb M HANpPaBJIEHHOCTh MOJ BIUsHUEM HHTepeca. HeoOXoauMmbIM ycioBUEM
1t GOPMUPOBAHUS MOTUBAIIUU K OOYUEHHUIO SIBJIIETCS BO3MOXHOCTH 00y4aroerocs
MPOSIBUTh YMCTBEHHYIO CAMOCTOSITEIbBHOCTh M WHUIUATHUBHOCTb. UeMm aKkTUBHEe
METOJbl OOYy4YeHUs, TeM JIeT4e BbI3BaTh MHTEPEC OOydHaromierocss K mpeaMery, HO B
TOXE BpeMs pa3BUTUE Y4ye€OHON MOTHBALMM €CTh IPOILECC LIEJICHANPABICHHBIA U
ntenbHbli [49]. MaTerpanuss B COBpEMEHHOM OOIIECTBE CTAaBUT MEPEN IIKOJIOU
3amayy  GOpPMUPOBAHUA  BBICOKOOOPA30BAaHHOW,  WHTEIUIEKTYaJIbHO  Pa3BUTOMU
JUYHOCTU C LEJOCTHBIM BocCHpusATHEM Mupa. OTHOCHUTENbHAasT HE3aBUCUMOCTD
IIKOJBHBIX ~MPEIMETOB, UX ciabdas CBsI3b JPyr C JIPYyrOM MPEensiTCTBYIOT
(bOpMHUPOBAHUIO TAKOTO TpeacTaBiieHuss Mupa. CpelcTBOM ISl pa3pellieHus: JaHHOTO
MPOTUBOPEUMS SABJSIETCS MEXIPEIMETHas UWHTerpanuss B O0O0pa30BaHUU, IIEIIBIO
KOTOPOH siBIisieTca (OopMUPOBaHUE Y 00YyJaIONIUXCsd CUCTEMHOCTH 3HAHUU.

K yuuremo mno mnpeameram STEM [omkHBI NpPenbsBIATHCS  0COObBIE
TpeOOoBaHusl, BKIIOYAS:

* rIy0OKO€ 3HaHue MaTepuana. YToObl OOBICHATH 00YUAIOIIUMCS COJIEPIKAHKE
npeaMeTa C pa3HbIX TOYEK 3pPEeHHs, MOTUBHPYS OOydaronuxcs y3HaBaTh OoJbllie
camocTosiTenbHO. OH  JOJDKEH CJHEeIUTh 3a TOCIEAHUMH HM3MEHEHUSIMU B
COOTBETCTBYIOIIEH Hayke, 4TOObl MCIOJIb30BaTh TH 3HAHUSA, Aenas Marepuan Oojee
KUBBIM;

* megarornyeckoe mactepctBo. [lomumo 3HaHMS nmpeaMera, NeAaroru JOJKHbI
00JiafaTh CIOCOOHOCTHIO 3aWHTEPECOBATh ATUM MPEIMETOM OOYUYaIOIIUXCS, IOHECTH
0 HUX HEOOXOJMMOE COAEp>KaHHE M 3aKPENUTh €ro C MOMOILBIO ONPEIEICHHBIX
CpEICTB.

K coxanenuto, o4eHb peiko Yy4uTellb 00J1aJaeT KaK NTyOOKUM 3HAHHEM CBOETO
npeaMeTa, TaK M BBICOKMMM  MEJAarorudeckumMu  cnocoOHocTsiMu. [loatomy
HEO0OXOAUMO yIesITh 0co00e BHHUMaHHE MPO(ECcCCHOHATBHON TMOJATOTOBKE U
pa3zBuTHio niegaroros. [lotomy uTo Oyayiiee, OCHOBaHHOE HCKIIOUMTEIbHO HA HAYKE,
BpsAJl M KOro-to obpanyer. Ho Oyayiee, Bomuiomaromee CUHTE3 HAyKU U UCKYCCTBA,
BOJIHYEeT Hac yxe ceiiyac. VIMEHHO MOATOMYy YK€ CEerofHsi HYKHO AyMaTbh, Kak
BOCIIUTATh JIyYIIUX MpPEACTaBUTENIeH NpuoOmmxkaromerocs Oynymero. B stom miane
coszmarenu caita Storyboard That — VYuurens Edition [50] 3armsapiBaroT gajieko
BIEPEN — M ATO JeNaeT UM 4ecThb. Ha cTpanuunax cairta HailieTe TBOPYECKUE HIEH
JUISE  CcO3MlaHusl IMQPPOBBIX CIOKETOB M IUIAHBI YPOKOB [JIsI CBOUX KIIACCOB,
oOyyaroluecss Haydarcsli C€O3/1aBaTb CBOM JUarpaMMbl, pemiath MpoOJeMbl U
3aKJIaJIbIBaTh OCHOBBI UCCIIEOBATEIBCKUX METOOB.

B nomoms mnenaroraMm mpeasiaraeM epaguueckuii opeanu3amop, KOTOPBIA
HCIIOJIB3YET M300pa)KeHus, YTOObI paccKazaTb UCTOPHUIO — PACKAOPOBKY.

Uto Takoe packaapoBka? HemHoro w3 ucropuum cosganusi: ['oBapa Xbio3, B
3aBUCUMOCTH OT UCTOYHHMKA, YIIOMHHAETCSI KaK OTELl COBPEMEHHBIX PacKaJIpOBOK.
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B 1939 romy «YHeceHHble BETpOM» CTal MEPBbIM (UIBMOM B MpsMoM 3dupe,
KOTOPBI ObUT MOJIHOCTHIO BBIBEJIEH HA PACKaJPOBKAX Mepel ChEMKOM.

OpurvHanbHbIE PAcKaIpOBKH PACCKa3blBalM HUCTOPHUU, Pa30UTHIE HA KYCKHU.
Kaxnas uvactb ucropun Obula BbhUEpPUYEHA HA KApTOYKE WM JIUCTE Oymaru u
MPUKPEIUIEHA K JIOCKE B MOCIEAOBATEIILHOM MOPSAKE. 3aTeéM COaBTOPbl MOTJIH
TOBOPUTh M TMEpEecCMaTpUBaTh paccka3, CMOTpPsl Ha OJHY 4YacThb 3a pa3, MpOBepsd,
YTOOBI 3TO OBLIO MOHITHO, U IJIaH NPOU3BOJICTBA. BMECTO TOro 4ToObI IepeebIBaTh
KpYIMHOMACIITaOHBIM YepTexX, KOTJa OBbUIM CIeJaHbl W3MEHEHHs, MOXHO OBLIO
NepeynopsiI0unTh, MEPEPUCOBATh WIM AaXe YAAIUTh OJHY KapTy. Bo3MokHOCTB
OBICTPO U JIETKO BHECTH M3MEHEHUS SKOHOMHT MHOTO BPEMEHU U JIeHer!

PackagpoBka —  rpaduyeckuii  OpraHu3aTtop, KOTOPBIM  IIaHUPYET
noBecTBoBaHue. PackanpoBku (mo MHeHHio Aapona lllepmana) — 3TO MOUIHBIMA
crnoco0 BH3yaJdbHO MpPEACTaBUTh HWHGOPMAIMIO, JIMHEHHOE HANpPaBJICHUE SUYEEeK
UJCAIbHO TOJAXOJWUT [Jis NMOBECTBOBAHMSA, OOBSICHEHHUS MpoLecca U OTOOpaKeHHs
TeueHus: BpemeHu. [lo cBoelt cyTu, packagpoBKH TMPEICTaBISIOT €000 HAOOP
MOCJIEIOBATENbHBIX PUCYHKOB, pacCKa3blBalOIIMX HCTOpuio. Paz0OuBas paccka3z Ha
JUHENHBIE KYCKHM pPa3MEpPOM C YKYC, OH IO3BOJISIET aBTOPY COCPEAOTOUYUTHCS Ha
Ka)KJIOM s'ueiKe OTIEJIbHO, Oe3 OTBJICUCHUSI BHUMAaHHS.

[[la6mon PackanpoBku mycToM MiieHKH (PUCYHOK 12):

PackanpoBka — wujeaibHBIA CTapT [ [UPPOBOTO TMOBECTBOBAHUS, CO3IaHHUS
rpauueckux OpraHu3aTOpPOB M OKAa3aHHUA MOMOUIM OOY4YalIIMMCS B BHU3YaJbHOM
YKPEIUIEHUU UX OOyUEHUS.

|Z‘-I-.'-:'r.'| TefcTnee: ”:'.-in:'rr,_-l,r.-llnz'rr.'.ln: ”i‘.ln:m Jeferna:

|'\."'::-\. 1 cleHe Enny;

|i‘r1|.'|'|n_'|,..'|:-\.'|||u'\-|

Moo Jeicrs;

Pucynoxk 12 — Illabnon packaapoBKu

[Ipennaraem pecypcbl sl IEJAroroB U NpUMEPBI PACKaAPOBKH ISl 3aHATHUM B
HayKe, TEXHUKE U MaTeMaTHhke. PackagpoBKU MOMOTYT:
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- OpraHu30BaTh CBOU MBICIIH;

- COCTaBUTH IUIAH;

- cOOJI01aTh MOCIEI0BATEIHHOCTD;

- pacckasarb UCTOPHIO;

- IPAaBWILHO MCMOJB30BATh TEKYIIYI0 UH(POPMAIIHIO.

PackagpoBka —  9TO  TOCIEAOBAaTENbHOCTh  PHUCYHKOB,  CIy»Karias
BCIIOMOTATENIFHBIM CPEICTBOM MPHU CO3JAaHUU MPOEeKTOB. OHA MOMOTAET BHU3YaJIbHO
MPEACTaBUTh BUACHHE O0Yy4aroIlIerocs, KakuM oOpa3oM MpeACTaBUTh HH(POPMAIHIO.
M3oOpakeHne CKakeT OOJIbIIIe, YeM ThICSYa CIIOB, U 3TO SBISIETCS OYEHb MOJIE3HBIM B
KaueCTBE OCHOBBI JIJIi KOMMYHHUKAIIMM U BO3MOKHOCTU JIOHECTH WJEU YYaCTHUKOB
MPOEKTa A0 CIYIIATENECH.

Bce mmanupyem uto-To, Oynp TO Ha paboTe, B IIKOJIE Wi AoMa. PackagpoBka
U3 KEIaeMoro pe3yiabTara, Jdake B OYEHb VIPOIIEHHOM BHJE, IOMOTaeT
MOJITOTOBHUTHCS K MOTEHIMAIBHBIM MpoOieMaM, YOenuThCs, YTO TUIaH 3BYYHUT, U / WIH
nepeaaBaTh UIEU APYTHUM.

PackagpoBku u npyrue rpaduyecKkue OpraHu3aToOpbl HICATBHO TOIXOISAT IS
MHOTHX acHekToB oOpa3zoBaHus. OCHOBHOW CMBICT paOOThl y4HUTENs - MepeaBarh
nadopmaiio oOydarwmuMcs, HW, B CBOIO oOdYepelab, OOydJarommuecs JTOJDKHBI
MIPOJIEMOHCTPHUPOBATH MACTEPCTBO KOHIICTILIMHA.

Mos3eogou wmypm - OTIAMYHAs TEXHUKA I PEIICHUs MPOOJIEMBI, CO3/aHuUs
HOBBIX MJIe Wiu coopa uHbopMaIuu myTeM oO0CykaeHusi. PaHpliie MO3roBo# MITYypM
OTPaHUYMBAJICA TPYIMIIOBBIM OOCYXKJEHUEM Y TOCKH.

Tenepr xe oOydeHue crajgo HamMHOTO OoJjiee WHHOBAIMOHHBIM. BHeapenue
COBPEMEHHBIX TE€XHOJIOTUH B 00y4YeHHE MPHUBENO K HOBBIM METOJ/aM, MCIOJIB3YIOIINM
«cTappie» KOHLEMIMU. B 3aBUCMMOCTM OT TMpoOeKTa pa3iuyHble TrpapuuecKue
OpTraHU3aTOPHl MOTYT OBITH OoJiee 3(PEKTUBHBIMU HA HTAIle MO3TOBOTO MITypMa.

Uto Takoe kapTa naykoB (pucyHok 13)?

Pucynok 13 — Kapta naykoB

KapTa maykoB — 3TO MO3roBOW IITYpM WJIA OPraHU3ALMOHHBIA HHCTPYMEHT,
KOTOpPBI oOecreunBaeT BHU3yalbHYI0 OCHOBY i oOyuaromuxcs. MHorma stot
rpauueckuii OpraHu3aTOp HA3bIBACTCS «KOHIENTYAIbHOW KapTOW» WiIH «BeO-
rpauyueckuM OpraHuM3aTopoM MaykoB». Kapra mayka uMeeT OCHOBHYIO HJICI0 WU
TEMY B LICHTPE WM Ha Telie auarpamMbl. Kaxknas neranbs wid noareMa, CBA3aHHAs C
OCHOBHOH wuzeeil, UMeeT CBOI COOCTBEHHYIO HOTY WJIH BETBb, OKpYXKaloUUe
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OCHOBHYIO uzet0. OCHOBHOUM MPEANOCHUIKOM KapTorpadupoBaHUs TMAyKOB SIBJISETCS
O3HAaKOMJIEHUE OOydaronuxcs ¢ TeMoW Ha 0a30BOM ypoBHe. KapTel maykoB maroT
oOydJaronMcs BO3MOKHOCTh 3allMChIBaTh M OPraHU30BBIBaTH CBOM Hjeu. B kapte
MayKOB JI€TaIM OKPYKalOT LEHTPAJIbHYIO TEMY B BHUAE BETBU. JTO, E€CTECTBEHHO,
YCTpaHSAET UePaAPXUI0, KOTOPYIO MOKET U300pakaTh JTUHEUHBIN KOHTYD.

[lpumep: cTpoenue BynkaHa (pucyHok 14)

Pucynok 14 — Ctpoenue BysKaHa

Uto Takoe ceTka (pucyHok 15)?

Pucynoxk 15 — Maket ceTku

Maxem cemku - 3T0 ¢Gopmar, KOTOPBIA CPAaBHHUBAET SJEMEHTHI MO JIBYM OCSM.
CeTkn 4YacTo SBISIOTCS JIy4IIUM BBIOOPOM Ui PACKaJAPOBKUA C  OOJBIINM
KOJIMYECTBOM HH(OpMAIMK, TOTOMY YTO CETKA OpTaHW30BaHbl B Marpuiry. s
0oJiee TIPOCTHIX CpaBHEHUN pekoMeHayeM ucnob3oBaTh T-Chart. CeTkn moMoraror
BaM:

[lpu opranuzanuu uHGOpPMAIHH.

[Ipu cpaBHEHUM HECKOJBKHX XapaKTEPUCTHK TEMBI WU TEM.
[lpu co3nanuu rpaduueckx opraHu3aTopoB AJIsi YTCHUSI.
[lpu co3nanuu BU3yandbHBIX TAOJIHII.
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MakeT CceTkM HIeaJdbHO IOAXOIUT JJIA TpPEJICTaBICHUS HHpOpMaIu B
dopmare  aumarpammbl. COOp  MaHHBIX  HAYYHBIX  OKCICPHMEHTOB,  IOKa3
JUTEPATyPHBIX DJCMEHTOB C NpHMEpPaMH, MaTeMaTHYeCKHH CJIOBapb, CpPaBHCHHC
JIBYX CTOPOH apTyMEHTa U MHOTO€ JPYTO€ C CETKOM.

[Tpumep: DBomroNKA )KEMUYYKHOTO CUMBOJIA (PUCYHOK 16)

EVULU TR OF THE PEARL - 57 MEDL BEGINNING MIDDLE
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Pucynok 16 — DBomronus )KeM4yKHOTO CUMBOJIA

Yuebuvie mexcmosuvie cueHaibHble C108a

OOyueHue HaBUTAIIMMU YYEOHBIX TEKCTOB MOKET CTaTh MPOOJEMOM JJIi HAYMHAIOIIUX
gutatener. OOydaronuecs C OTpaHWYEHHBIM  JOCTynoM K  (opmaabHOMY
o0pa3zoBaHuIo, OOyYalolMeCs] C OTPAHMYCHHBIMH BO3MOXKHOCTSMHU OOYUYECHHS H
W3yYaroliue aHTJMNCKUI $3BIK MOTYT HUCIBITHIBATE TPYAHOCTH C OMpeelieHUEM
CTPYKTYpBhl TEKCTa W TOHMMaHMeM Marepuana. lIpemocraBieHue 00y4YarOIIUMCS
HaBBIKOB pabOThl ¢ HWHDOPMAIMOHHBIMH TEKCTOBBIMU CHTHAJBHBIMH KapTaMU
MOBBICUT MOHMMAaHWE, YIY4IIUT MOHUMAaHWE MaTepuaia, MOATOTOBUT OO0YYarOIIUXCs
K HaIlMCaHWIO 3CCe W COYMHCHHWN, IIOMOXXET B Pa3BUTHUH HCCIICI0BATEIBCKIX
HABBIKOB.

[Mpumep: ITA- Yuebnsie TexctoBbie Curnanpabie CioBa (pucyHOK 17)
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Pucynoxk 17 - ITA ~ V4ebHbie TekcToBble CUrHATBHbIE

Nudopmanmonnple TEeKCThl (Tabnuiia 5) OOBIYHO COOTBETCTBYIOT OJHOMY W3
nsaTd (HopMaToB: MPUYMHA U CJEJICTBHE, CPAaBHEHHE M KOHTPACTHOCTh, ONHCAHUE,
npoOjeMa ¥ pemieHre, a TakkKe TmocienoBaTensHocTh. OOydarommecss MOTYT
HAYYUTHCS PACIO3HABATh CTPYKTYPY TEKCTa, AaHANM3UpPys CHTHAJIbHBIE CIIOBA,
coJieprKalluecs: B TEKCTE.

Tabmuna 5 — TunoBbie TEKCTOBBIE CTPYKTYPHI B MOSICHUTEIBHOM TEKCTE

TunoBble TEKCTOBbIE CTPYKTYPbI B MOSICHUTEJIHLHOM TeKCTE

Wneun, coObITHS BpeMeHU MU (AaKThl MPEACTABICHBI Kak
npuuuHbl uUtoroBoro 3ddexra (3dpdexroB) nmm (paxTos,
KOTOpPBIE MPOUCXOMAT B PE3YJbTaTe COOBITHS.

[IpyynHa u cnencreue

WNudopmanus mnpeacraBieHa MyTeM MOAPOOHOTO OMUCAHUS

CpaBHUBATH u . y N
TOTO, KaK JBa WM Oojiee COOBITH, MOHATHH, TEOPUH WU
HPOTHBOIIOCTABJIATD BEIIleH OJMHAKOBBI M / WIJIH Pa3TUYHbL.
Tema omuchIBacTCs NEepCUYNUCICHUCM NPU3HAKOB, IIPU3HAKOB,
Onucanue

aTpuOYTOB U TIPUMEPOB.

OnuceiBaeTcs mpoOjeMa W OJHO WM HECKOJBKO PEIICHHI

[IpoOnema u perieHue
poOIEMBI.

OleMEeHTH HUIA COOBITHS MNEpCUYUCIICHBI B YHCIIOBOM HIIH

IlocnenoBareabHOCTE .
XpOHOJ'IOFI/I‘IeCKOI/I IIOCJICA0BATCIIbHOCTHU, IBHO UJIN KOCBECHHO.
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Juaepamma KWL / ouaepamma KWHL

['paduueckum OPraHu3aTOPOM, 00BIYHO HCIIOJIb3yEeMbIM TSt
MPEABAPUTEIILHOTO aHaJM3a MO3TOBOTO IITypMa, siBisiercs auarpamma KWL wmm
KWHL. Dra puarpamMa OTJIMYHO TOJXOAMT JUIsl TOTO, YTOOBI TOOYIWTH
00ydJaronuxcs MPoOBECTH MO3TOBOM MITYPM U MOJAyMaTh O TEME JI0 €€ U3YUYeHHSI. ITOT
rpadUIecKuii OpraHU3aTOP CO37aeTCs C MCIOIp30BaHueM Hamiero Makera T-Chart.
Uto Ttakoe nuarpamma KWL?

Ectb  MHOro  rpaduyeckux  OpraHu3aTopoB sl  00pa3oBaTEIbHOTO
ucnoJib3oBanus. ['paduueckue opraHuzaTOpbl MOTLYT OBITH CO3JaHBl MPAKTUYECKU
Ui JI000ro TpeaMeTa W TeMbl, a rpaduyecKue OpPraHu3aTOphl CHEIUATLHOTO
00y4eHHsI OCOOCHHO TOJIE3HBI JJIsI PYKOBOJICTBA OOYUYAIONIUMHUCS. XOTS HEKOTOPHIE
n3 HUX OoJiee KOHKPETHbI, OJHMM W3 HaubOojee OOIUX U YacTO HCHOJIb3YEMBIX
rpauueckux OpraHu3aTopoB JJIsi MO3TOBOTO IITypMa M MPEABAPUTEIHHOIO UTCHHUS
apisiercs auarpamma KWL . I'padpux KWL sBisiercss rpaduyeckuM opraHuzatopom
JUTSL 3alTUCH 3HAHUM, BOIIPOCOB M, B KOHEUHOM CYETE, BHOBb MPHUOOPETEHHBIX 3HAHUH.
KWL-nnarpaMMsbl mOMOTYT BaM:

e OTpa3uTh U3BECTHYIO UHGPOPMALIHIO.

o [lpuBnexaiite MHOOOMBITCTBO K TEME.

e 3anuch HOBOW MH(POpPMAIIHH.

e [lepsniii cronben auarpammbl KWL - 310 cTonben K unu «HYTto s 3HAI0».

[lens 3TOro coCcTOMT B TOM, YTOOBI OMUPATHCS HA MpPEIBAPUTEIHLHOE 3HAHUE
oOydJarolmuMucs TEMbl HUCCIEAOBaHUS, KOTOPOE€ OHM COOMpaloTCS Hayarh.
OOyyaromumMcsi TpejiaraeTcsi MpOBECTH MO3TOBOM INTypM, YTO OHH YK€ 3HAIOT,
UCIOJIb3YSl KJIFOUEBBIE CIIOBA WM KOPOTKHE (pasbl IO TEME U 3aMUCaTh UX.

Kak mokazano B mpumepe, ctooer «K» nMeer mmpokyro uHPOpMaIu. ITo
00BIYHOE sIBJICHHE, KOTJa TeMa OTKpbiTa. Ecu oOyuaromuecs ¢ Tpya0M BCIOMUHAIOT
O TOM, 4YTO OHHM 3HAIOT, WIH €CIIM YYMUTEIb NPEANOYUTaET 00Jee KOHKPETHYIO
nH(popMalrio, MOJIE3HO 00PaTUTHCA K PYKOBOJICTBY.

Cronbenr «W» wm «YTo g Xouy 3HaTh» MOOLIPSAET OOydaroniuxcs
MOTPYKAThCA B UCCIEAOBAHUE WM JEATENbHOCTh. OHU JOJKHBI MCIOJIB30BaTh CBOU
MpEeXHUE 3HAHUS 0 ATOM TeMme, 4TOObl MOAYMAaTh O TOM, YTO €Ill€ OHU MOTYT 3HATh
00 »ToM.B stueiike npumepa st ctosiona «W» ecTh HECKOJIBKO OCHOBHBIX BOTIPOCOB.
Kak u B cTonbue «K», Tursl BonpocoB OyAyT BO MHOTOM 3aBHUCETh OT TOTO, YTO OHU
YK€ 3HAIOT MO TeME WIM KaK OHHM 3aWHTEPECOBAHbI B HEW. JTa KOJIOHKA MOOYKIaeT
00yyJaromuxcs YUTATh C ONPEAECICHHON LENbIO.

Cronbenr «L» mmu «YTto s y3Ha!I » 3aBepIIeH MOCIE TOro, Kak o0ydaromuecs
3aKOHYMWIM PabOTy € TEKCTOM WM 3aJaHueM. 31eCh OHM OyayT OTBeuaTh Ha
BOIIPOCHI, 3ajaHHble B cTosiOne «Wy». OOydaroniyecss TakKe TOJDKHBI 3alUChIBAThH
M00ble MHTEPECHBIE BEIM, KOTOPbIE OHU M3YyUYWJIM 374eCh. ECiM OHM HE CMOIIU
OTBETUTh HA CBOM BOINPOCHl M3 KOJOHKH «W», 00ydalomMUMCs MOXKET ObITh
MPEAJIOAKEHO HCIOJIL30BaTh APYIHE PECYpChl JJisi MOKMCKAa OTBETOB, a HE OCTaBISTH
BOMPOCHI €3 OTBETA.

B cronbme «L» Ha Bce BOMPOCH JODKEH OBITh JaH OTBET. B 3aBHCHMOCTH OT
00yJammuxcsi  MOXKET  MOTPEeOOBaThCA  «MUHUMAJILHOE»  TpeOOBaHHWE  JJIA
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nHpopMalui. ITO HEOOXOJUMO, €CIM YUUTEIh XOUeT, YTOObl O0ydaromuecs Aeiaiu
OoJibllle, Y€M OTBEYAIM Ha BOMPOCHI U3 cTOI0ma «W.

CyliiecTByeT MOMOTHUTENBHBIN cTONOel] «H», MOo3BOMISIIONIMN HCIIONTB30BATh
muarpamMy KWHL, a "e tunmunyro aumarpammy KWL. Cronben «H», « Kak s
y3HAIO», BBIJIEISIET MECTO JJIsi OOydYaroIIMXcs, TUIAHUPYIOIINX, IJIe OHU COOUpPArOTCs
Haiitu uHbopmanuio. Kak mnpaBwino, aomnosHuTensHbIA cTosiOeny «H» Haxomutcs
Mexay «W» u «Ly». OOydaroniyuecs MOTYT HCIIOJb30BaTh CBOM BOMPOCHI U3 CBOETO
crosiora «W», 4ToObl MOMOYh UM MOAYMAThb O TOM, Kakuh€ PeCcypchl OHU MOTYT
3aXOTETh HCIOJIb30BAaTh.

Yyutens MOXET NPeasoKUTh OO0YUYaIOIMIUMCS, XOTAT JIU OHU MHUHHUMAJILHOTO
KOJIMYEeCTBA PECYpPCOB, KOTOpbIE UM  TpeOYyITCS, WIM CAMOCTOSTEIHLHOTO
pacimiupeHHoro noucka wuHpopmamuu. Bo3MOKHO, OBUIO OBl MMOJIE3HO BKIIOYHUTH
pecypc, He CBA3aHHBIA ¢ BeO-caliTOM, TaKOro, HampuMep, KaKk KHUTa WM WHTEPBBIO.
DOT0  TO3BOJIUT  OOy4yaloIIMMCS  NPAKTUKOBATh,  MCHOJB3Ys  Pa3IUYHbIC
HCCIIEJIOBATEIbCKUE HABBIKU.

[Mpumep: nquarpamma KWL (pucynok 18)

WHAT I KNOW WHAT I WANT TO KNOW WHAT | LEARNED

WATER MAMMALS

Pucynok 18 — nuarpamma KWL

Uto Takoe Mogaens o6pyua (Frayer) (pucynok 19)?

Pucynok 19 — Mogens Frayer

Monenr Frayer — oTimyHbId rpaduyecKuil OpraHuzatop sl MO3TOBOTO
HITypMa pa3INYHbIX XAPAKTEPUCTUK WIM HIEH, KOTOPBIE OKPYKAIOT OJHY TEMY.
UYetbipe stueriku mojien Frayer mo3BOJISIFOT MCIIOJIb30BaTh OYEHB LEJIEHAITPABICHHBIN
MOAX0J K MO3TOBOMY IITYpPMY, KOTOPBIM HA€ATbHO MOAXOAUT IS OOy4aromuxcs,
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KOTOpbIE MOTYT VYBJEUbCS U HYXJAThCS B COCPENOTOYEHUHU. IDTOT Trpaduyeckuit
OpraHu3aToOpP MOXKET OBITh MCIOJB30BAH IO Hadajla IPOEKTa, MO3rOBOM LITYpM UIEH,
KOTOpbIe OYyIyT OMpeNessTh UCCIENOBAHME, WM €r0 MOXHO HCIOJh30BaTh IMOCIE
MpoeKTa, 4YTOOBl COXPAHUTh HMHPOPMAIMIO, COOpPAHHYIO Ha MPOTIKEHUU BCETrO
npouecca. Co3nanue packaapoBku st Mojenu Frayer mo3Bosisier oOydarommmcs
100aBJISITh BU3YAIbHBIEC MPEACTABICHUS O CBOCH TeMe WU JIETaIsIX U MOXKET IMOMOYb
UM [Iy0Ke MOHSATh OCHOBHYIO UJEIO.

[Mla6non Frayer Model — xmaccuueckuil packaapoBKH [IJsi Tpaduueckoro
opraHamzepa.

['paduueckuit  opranaiizep Momenu Frayer yHuUBepcaieH W MOXET
MCIIOJIb30BaThCs JI1 Pa3HbIX KIACCOB M NPEIMETOB, YTOOBI IOMOYb O0YYaIOIIUMCS
HE TOJBKO CTPOUTH CJOBapHbIE CJIOBA, HO W PACIIUPATh WX 3HAHUS pPa3IMYHBIX
KOHLEILIHN.

[Tpumep: I'eomerpuueckue TBepabie Terna — opmanbabiii CrioBaps (pucyHok 20)

Cmanairr enail referarnessd ss Niarchaand Ui

Pucynok 20 — I'eomerpuueckue tBepable Tena - DopManbHbiii CloBapb

Dtarnbl  UCCIEAOBATENLCKOTO TMPOEKTa ¢  HUCMHOJb30BAHUEM  MaTepuajoB
Storyboard That:

1. Cnenatp HabIIIOICHUS

et ¢ camoro paHHEro Bo3pacta OepyT Ha cels pojb YYEHBIX, THIATEIHHO
o0ayMbIBasi okpyxkaromuii ux mup. Storyboard That npennaraer njs onucaHus 3TUX
HAOJIIOICHUN KCIIOJIh30BaTh MaTtepuan B (opMe KOPOTKUX KOMHKCOB. HaOmromenus
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MOTYT BKJIIOUaTh B c€0S TO, YTO MBI UyBCTBYeM, OOOHSI€M, BKYIIAeM, OCSI3aeM WU
cipimuM. OHM  MOTYT TakkKe TOCTymarh U3 uHGOpManuu, CcoOpaHHOW ¢
HCIOJIb30BaHUEM HAYyYHOTO 00OpYAOBaHUS, TAKOTO KaK MUKPOCKOIBI, TEPMOMETPHI U
CEHCMOMETPHI.

2. 3agaiiTe BONpoOC

Bomnpocbl MOTYyT OCHOBBIBaTbCS Ha 4eM-JMOO, XOTS Ha HEKOTOPBIE BOIPOCHI
Jerdye OTBETUTh, yeM Ha Apyrue. OgHa W3 camMbIX BaXHBIX YacTed HAyYHOTO
WCCIIEJIOBAHUS - 3TO Pa3MBIIUICHUS O «Xay» M «mmodemy». [loAroToBka K 3K3aMeHaM
MOJKET CTaThb OTJIMYHBIM 3aHATHEM I oOydaromuxcs. [Ipeanoxure oOyuarommMmces
MPUAYMaTh PAacKaJpOBKYy YMCTBEHHBIX KapT MO JIIOOBIM BOIMpPOCaM, KOTOPhIE Y HHUX
€CThb O MUPE, WIN CY3UTh BOMPOCHI 10 ONPEAECIECHHON TEMBL

3. UccienoBanusa

HccnenoBanre MokeT OBITh TPOCTHIM, Kak mouck B HuTtepHere wim
OubnmMoTeke, M OTO TMPEKpacHOE BpeMsi, UYTOObBl TOTOBOPUTH CO CBOUMH
0oOydJaromuMuC O HAJEKHBIX U HEHAJCKHBIX HCTOUYHHMKAX. YUEHBIE HCIOJIB3YIOT
KYpHaJbl, YTOOBl BBISICHUTb, CIAENAIM JIM JAPYIHE YUEHbIE AHAJOTUYHYIO paboTy U
KaKue TPEMJIOKEHHs] CIelaad dTH Yy4YeHble [JIs1 JallbHEHIIero W3y4yeHus u
AKCIIEpUMEHTOB. Jlpyras wujes COCTOMT B TOM, 4YTOOBI MPOYUTATh HEKOTOPHIC
HCCIIEIOBAHNUSA, KOTOPBIE Bbl HALUIM JJIs1 00YYaIOLIMXCsl, BbIBUTasl Ha TIEPBBIN IUIAH U
0O0BsICHSIS TIOOYIO CIIOKHYIO KITFOUEBYIO JIEKCUKY.

4. Onpenenure TUNOTE3Y

['uroTeza — mnpoBepsieMoe YTBEpXkIeHUE WIM Joraaka. [umore3a BaxHa,
MOTOMY 4YTO 3KCHEPHUMEHT IMbITAETCA OMNPEAEINTh, KAaK OJIHa IMEpPEMEHHash MOKET
BIMATh Ha Jpyrytio. llpm co3gaHuM rumnote3sl BaKHO CHayana OINpPENeiIuTh
3aBUCUMBIE W HE3aBUCHUMBIE INIEPEMEHHBIE B ucciaenoBaHuu. llomymanre, Kakowu
3pdPexT MOoKEeT HUMEeTh H3MEHEHUE HE3aBUCUMON TNIEPEMEHHOM Ha 3aBUCUMYIO
nepeMeHHyro. M3 atoro chopmupyiite yrBepKaeHHE «ECH ... TO ...». Hanpumep, npu
MIPOBEJEHUM paccieloBaHMsi, 4TOObl YBHJIETh, KaK TeMIleparypa BIMSET Ha POCT
IIeCeHU Ha Xxjie0e, HEe3aBHUCHMOW MEPEMEHHOMN SIBIIIETCS TeMIleparypa, a 3aBHUCHMasi
nepeMeHHas - KOJMUECTBO IJIECEHHU, KOTOpPOe pacTeT Ha xJiebe. ['umnoresa «ecnu ... TO
...» oyner: «Ecnm temneparypa MOBBICUTCS, TO KOJMYECTBO IJIECEHU HA XJieOe Takxke
YBEJIIUYUTCS».

5. Coop AaHHBIX

JlaHHbIe MOTYT TOCTyHaTh OT 3aBEPIICHUS MPEANHCAHHOW JeATEeTbHOCTH,
pa3pabOTaHHON yuuTeNeM, MPOBEAEHUS HKCIIEPUMEHTAa Ha OCHOBE MPOBEpPsieMOM
TUIOTE3bl WM UCHOJIb30BaHUS OIMMyOJMKOBAHHBIX JAHHBIX IO 3TOMY BOIPOCY.

6. AHanmu3 JaHHBIX

OpranuszyiTe pe3ynbTaThl SKCIEPUMEHTAa W UIIUTE Ia0JIOHbI, TEHICHUUU WU
npyryto uHdpopmanuio. Yacto Ha 3TOM »dTame oOydaroniuecss MOTYT CO3/aBaTh
TaOIMIBl U TpapuKHU, YTOOBI YIPOCTUTH MOHUMAaHUE WH(OpPMAIMU. DTO MOXKET OBITH
OTJIMYHBIM CHOCOOOM BKJIIOYUTh MaTeMaTHUYECKHE HaBBIKM B Bally Yy4eOHYIO
porpaMmmy Mo Hayke.

7. Cnenaite BBIBOJABI MTOCIE UHTEPIIPETALIMU JTAHHBIX

Ha sTom »5Tame ydeHble MHTEPIPETUPYIOT JaHHbBIE, YTOOBI Je1aTh BBHIBOJBI.
OHu pemarot, NoAAEP>KUBAIOT JIU JaHHbIE WK QabCUPUIUPYIOT TUIIOTE3Y.
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[IpoBonst ’KCHIEpUMEHT, YTOOBI YBUAETh, KaK TEMIIepaTypa BJIUSET HA POCT IUIECEHU
Ha xJyie0e, MpoBephTEe JIBa KycKa Xjeba: OCTaBbTE€ OJIMH B TEIJIOM MECTE, a JpYyroil B
xonoaHoM wmecte. OpHa TUNoTEe3a MOXKET OBbITh, €CIU TeMIlepaTypa MOHUXKAETCH,
Torna IeceHb Oyner pactu ObicTpee. llocne 3aBeplieHust >KCHepUMEHTa, €CIIM Ha
KyCcKe xJieba, KOTOPBIH OCTaJICSl B TEIJIOM MECTE, BBIPOCIO OOJIbINIE IJICCEHU, JaHHBIC
HE MOJTBEPKIAIOT 3Ty TUIIOTESY.

8. [lemirech pe3ysibTaraMu C IPYTUMH YYEHBIMH

OOMeH pe3ynbTaTaMu TJIaBHBIM 00pa3oM OCYIIECTBIISIETCS MyTeM IMyOJUKaIluu
cTaTel B Hay4HbIX JKypHajaX WJIM BBICTYIUICHUH Ha HAY4YHBIX KOH(EpeHLHUsX.
[okaxkute 00ydyarOMMUMCS MPUMEPHI ATUX KYPHAIOB U MOCMOTPUTE, CMOTYT JIM OHU
HalTH 4TO-HUOYJb UHTEPECHOE.

BaxHo, 4T0oOBI OOyuaroniuecs IEIWIMCh CBOEH paboOTOM CO CBEpPCTHUKAMH,
4TOOBl TPOJOJDKUTH HMHTEpPEC K HAy4yHbIM HcciemaoBaHusM. OOydaroniuecss MOTYT
JIETKO JEJIUTHCSI CBOUMHM PE3yJIbTaTaMU U BBIBOJAMU Pa3HBIMH CIIOCOOAMU:

KonctpyktuBHO!!! KpPUTHKYIOT THMCBMEHHYIO pabOTy Jpyr Apyra W JaroT
AKCIIEPTHYIO OLEHKY;

OOyuaromuecs pabOTarOT HaJ HaBBIKAMHM ITYOJIMYHBIX BBICTYIUIEHHUH, TOTOBS
MIPE3CHTAINIO, B KOTOPOW MOAPOOHO H3JIAraroTCsa WX pPabOThl M OOCYXKIAIOTCI HX
pe3yNbTaThl U BHIBOJBI,

Co3pmaiiTe  Hay4yHBIM JKypHal — Kjacca, 4YTOOBI  COMOCTaBUThL  PalOOTHI
00yJaronuxcs.

9. IloBTOpUTE PKCIEPUMEHT

Yem OoJibliie JIIOACH CMOXET BOCHPOM3BECTH SKCIEPUMEHT M HAWTHU TE XKe
pe3yabTaThl, TEM OOJIBIIE MOJIEPKKHU MOTyduT Teopus [S0].

[Mpumep: yuebnbiit npenmer «Il'eorpadusy.
Tema: KpyroBopoT BoJibl B mpupo/ie (pucyHok 21).

Pucynok 21 — KpyroBopoT BOJibI B IPUPO/IE
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BoaHblil IMKIT HE UMEET UCXOTHOW TOYKH, HO 3TOT MYyTEBOJAUTENIb HAYHET CBOE
OIMCaHHE B OKEaHe.

OkeaH SBISIETCS caMbIM OOJIBIIIMM 3amacoM BOAEI B 3eMie. OTcCroga, HO TakKe
pPEeKH M 03epa, BOJa HCMAPSETCs, KOrja MOBEPXHOCTh HArpeBaeTCs COJIHIIEM. DTOT
TEIUIbIA BJIQXHBIA BO3AYX MHOJHUMAETCA, IMOTOMY YTO OH MEHEE IUIOTEH, 4YeM
OKpY)KaloIMA €ro BO3AyX. Beiie B aTMocdepe Boja KOHASHCHPYETCsS, 00pasys
obOsaka. Ocagku MPOUCXOISIT, KOT/Ia BOJIa OXJIaXIaeTcss U oOpa3yer 0ojiee KpyIHbIE
Kanenabkd. B 3aBUCHMOCTH OT TeMmIepaTypbl OHM MaAaroT MOJ J0KJIEM, 3aMEP3IIMMHU
TOXISIMHU, CHETOM U TPaJIOM.

HekoTopbie 3 3TMX OCaJKOB BBHINAJAOT ONPSIMO B BOJAY, @ HEKOTOPHIE JAPYIHE
OCaJIKM BBINMAJAIOT Ha 3eMJI0. HacTh 3TOM BOJBI T€UET IO MOBEPXHOCTH 3€MJIH. ITO
Ha3bIBACTCSI TMOBEPXHOCTHBIM CTOKOM. OTO IPOUCXOJMT, KOTJa BOJAa HE MOXKET
MPOCOYUTHCA B 3eMito. Jlpyras Boja NMPOHUKAET B 3€MJII0 WM IYTEHIECTBYET IO/
3eMJIEll. DTO M3BECTHO KaK ITOTOK IIOJ3€MHBIX BOJI. B KOHIIE KOHIIOB BCS dTa BOJa
BIIMBACTCS B PYYbH M 03€pa, 1 B KOHEYHOM CUETE BO3BpaAIllaeTCs B MOpe, YTOOBI BoJIa
CHOBA TPOIIIA STOT LUKIL

Yacte BOJABI TMOIJIONMIAETCA PACTCHUSIMH, KOTOPHIE OHU MCHOJB3YIOT IS
(dboTocuHTe3a. BOJMBITMHCTBO pAaCTEHM MOJY4YarOT CBOIO BOJY M3 IMOYBBI, MCIOJB3YS
CBOM KOpHM. 3aT€M pPaCTEHUSIM HEOOXOJUMO TepeMeIlaTh ATy BOJY B JIMCThS, TJI€
npoucxoaut GotocuaTe3. OHU AENAOT 3TO C MOMOIIBIO TPYOOK B CBOUX CTEP)KHIX,
Ha3blBaeMbIX KcuiaemaMu. Ilporiecc, HCHMONB3yeMbIl [JIsi TEpeMElIeHUs BO/IbI,
Ha3bIBACTCSl TPaHCIIUPALUECH.

[lonpocure 0Oy4daronIUXCsl MCMOJB30BaTh Mojenb Frayer Ha mpaktuke. OjHa
W3 Belled, KOTOphIE OOydaronuecs MOTYT HaWTH MO-HACTOSIIIEMY TPYIHBIMH,
MPAaBUJIBLHO HCIOJB30BaTh HAyYHYH) JIEKCMKY UM B COOTBETCTBYIOIIEM KOHTEKCTE.
Hcnonb30Banne BU3YaIbHOTO MPEACTABICHUS WM BU3YaJbHBIX MPUMEPOB, a TAKKE
MMMCbMEHHOTO TPEICTABICHHUS MOXKET JICHUCTBUTEIBHO MOMOYL O0YUYArOITUMCS TOHSATH
a0CTpaKTHBIE KOHIEIIIUH.

Buinapusanue

Ecimu KUIKOCTh HarpeBaeTcs, OHAa IMEPEXOJUT B Ta3. ITO HU3MEHEHHUE
Ha3bIBACTCS MCTIAPCHHUEM.

Ceywenue

Ecim ra3 oxmaxmaercs, OH TMEPEXOJUT B JKUAKOCTb. IJTO HW3MEHEHHE
Ha3bIBACTCI KOHACHCAIUECH.

Ammocghepuvie ocaoku

OcaxaeHnue — 9TO BOJa, KOTOpas Maaaer ¢ oOjakoB. EcTh uerbipe Tumna
OCaJIKOB: JI0XK /b, TPaJl, 3aMOPOKEHHBIC JOXKJIH U CHET.

Ilomox epynmogwix 600

Bona, koTopasi mpoHHKIA B 36MJIIO, HA3bIBAETCS MOTOKOM IOJI3€MHBIX BO/I.

Hcnapenue

[Iponiecc wucmapeHus BOJBI C TOBEPXHOCTH JIMCTHEB PACTCHUI HA3bIBACTCS
TPAHCIIUPALIUEN.

[pyrue ycinoBusi BKIIIOYAKOT:

o Jloxns.
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3aMOPOKECHHBIA JOXKb.

Cuer.

Oo0naxa.

Bo10HOCHBIN CIION.

JlenHuk.

[IoBEpXHOCTHBINA CTOK.
o Uuduibrpanms.

JIUCKYyCCHOHHBIE PAacCKaJpOBKHM — OTJIMYHBIM CHOCOO MOTHUBHUPOBATH BalllMX
oOydJaronxcss TOBOpUTh 00 uX uaesx B Hayke. OHM TO3BOJSIOT 00YYarOmUMCS
KPUTUYECKU OIICHHWBATH PA3JIMYHBIE TOUKHU 3pEHUS. DTa JAESITEIbHOCTh MOXET OBITh
UCIOJIb30BaHa B Hayajle TEMbl JJISl BBISIBJICHHS JIOOBIX HEAOPA3yMEHHd, KOTOpPbHIC
MOTYT BO3HUKHYTh y OOy4arOIINXCS.

CHavasna MPOJEMOHCTPUPYHUTE OOyHarONMIUMCS PAaCKaIpPOBKY OOCYXKIEHUIL.
[lonpocute wuX B3MIAHYTh Ha TMpoOJEMy Ha  pacKaapOBKE OOCYXKICHH.
OOyuaromuecs JOJDKHBI OTBETUTh, 4YTO, IO WX MHEHHUIO, SBJSIETCS Haubolee
MPaBWIBHBIM, U OBITh TOTOBBIM OOBSICHHTD, IOYEMY ITO SIBISIETCS MPABUIHLHBIM.

BoT HekoTOphle HIIeW HCIOJIB30BAaHUS pacKaJApoOBKH Ha ypokax. I[lompocure
oOyyJaronuxcs NpoJIEeMOHCTPUPOBATh CBOE NMMOHMMAHUE KPYrOBOPOTA BOJBI B BECENION
U TBOPYECKOM MaHepe, paccKa3blBash HUCTOPHUIO O Kalule BOJABI, MPOXOJSIIEH depe3
BOJIHBIN 1K1, OOydaromuecs MOTYT HauaTh CBOE MOBECTBOBAHHUE B JIIOOOW MOMEHT
BOJIHOTO IMKJIA. M3MeHuTe 3TO ynpakHEeHue, MPEAOCTaBUB MM KOIHIO PACKaJpOBKH,
9TOOBI 0TOOPA3UTH MAPKUPOBAHHBIN BOJAHBIN IHUKIL.

[Ipoananu3upyiite moHUMaHUE OOYYAIOIIUXCSI, UCTOb3Ys pa3jMyHbIe MOJEIU
packajpoBku. BoaHbII 1UKJI HEOOXOAMM [l BCEM JKM3HU Ha 3emiie. ITO
COBOKYITHOCTH IPOILIECCOB, KOTOPBIE LHUKIMYECKU MepeMeniatoT Boay. 97% MupoBoii
BOJIbl XPAHUTCSI B OKeaHaX U MOpsX, 2% XpaHuTcs BO JibAy, 1% - B MpecHO Boje B
BO3/yXE€ WM B PEKaxX U 03€pax.

[lpoananmu3upyiite  MOHMMaHHWE OOYYAIOIIMXCS  COCTOSIHUAMHU  MAaTEpUHU.
BoaHblil UK HE MMeEeT HayajabHOM TOUKW. Mbl HauHEeM c okeaHa. OKeaH MOKpPHIBACT
76,5% moBepxHOCTH 3eMJid. MHUpPOBOM OKeaH MOIJIOIIAET OTPOMHOE KOJHUYECTBO
COJIHEYHOM 3Heprur. Korjga okeaH MorjiomaeT 3HEpryro, OH HarpeBaeTcsa. YacTe 3Ton
SHEPTUU 3aCTaBJIIET BOJY MCHApSAThCA. JTa TeIias, BIaXHas BOJa MEHee IUIOTHas,
YeM MpOXJIaJHbIA BO3IyX BOKPYT Hee. DTOT MEHEE IUIOTHBIM BO3AyX MOJHUMAETCS, U
KOTJla OH IOJHUMAETCs, OCThIBaeT. JTa BOJA 3aTeM KOHACHCHUpYETCs, 00pa3ys
obmaka. Boma oOpasyer Oombiiue Kamm W OyJeT majaarh Ha 3emiro. B kakom
COCTOSIHUM OHa TaJaeT Ha 3€MJII0 3aBUCUT OT Temmeparypbl. Ecmu 3T0
JEUCTBUTENIBHO XOJIOJIHO, OCaJKW OYyIyT MajaTh, KaK CHET, 3aMOPO>KEHHBIA JOX[b
WIA TpajJ, HO €ClIM OH TeIulee, OH OyJeT majaTh, Kak O0XxAb. HekoTopble ocaiku
BO3BpAILIAIOTCA B BOJOEMBI, a OCTaJbHBIC BHINAIAIOT HA 3eMiIt0. HekoTopble, KOTOphIE
MajaroT, MOCKOJIbKY CHET MOJKET HAaKalUIMBAaThCs Kak JICAHUKU W JICAHHUKH; 3Ta BOJa
MOYET OCTaBaTbCs 3aMOPOYKEHHON B TEUEHHE ThICAY JieT. YacTh BOABI MONAAAET B
36MJII0, B PEKU. DJTO HA3bIBAETCSA IMOBEPXHOCTHBIM CTOKOM. Boja MOXKET cTekaTh B
o3epa, a Apyras TeUeT B PEKH, a 3aTeM OOpaTHO B okeaH. YacTh BOJbI MPOHHUKAET B
3EMII0 U TlepeMentaercs noj Boxou. HekoTopele M3 HUX XpaHATCS NOJ 3EMIICH, U
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94acTh 3TOM BOJBI TEUET OOpPAaTHO B OKEaH.
[ukim BOABI WIpaeT >KU3HEHHO BaXKHYIO pPOJIb B BBDKMBAHWUM pacTeHUl. PacTeHusm
HY>)KHa BojJa g (OoTocuHTEe3a. BOJIBIIMHCTBO pacTeHWil MoJydaroT BOJY B CBOU
JUCTBSI, MECTO, TJ€ TJaBHbBIM o00pa3oM mnpoucxoauT QortocuHTe3s. YUTOOBI
MEPEMECTUTh ATy BOJAY, PACTEHHE WCIOJIb3yeT HeOOoNbllre MpOOUpKU B cTebdIie
3aBOJa IOJ, HA3BAaHMEM KCWIEMa. 3aBOJ HCHOJB3YET TMPOLECC, Ha3bIBAEMBIi
TpaHCOHMpalUuen IJs nepeMelleHuss BoAbl. TpaHcnupamuss - 3TO Tpolecc, Ipu
KOTOPOM BOJla Ha PAacTEHUSX BhIMAAaeT. Temneparypa, BIAKHOCTb, CBET U CKOPOCTb
BETpPa MOTYT BJIMATH Ha CKOPOCTh TPAHCIUPALIHH.
OCHOBHBIE BOTIPOCHI JIJI1 BOAHOTO IIMKJIA:
1. OTkyna uner 1oxab?
2. YTo 3acTaBisieT peKu TeUb?
3. IloueMy A0XAb HE COJICHHBINA?
4. KakoBBI OCHOBHEIE dTanbl BOJHOTO ITUKIIA?
JIOTIOTHUTEIIbHBIE UIEH IJIaHa YPOKa BOJHOTO LHUKIIA:
1.CpaBHuTE, Kak BOJHBIC IUKJIbI OTIIMYAKOTCS B Pa3HbIX 4acTAX MUpa ¢ NOMOIIbO T-
Chart.
2. Cnenaiite packaapOBKy, 4TOOBI OMUCaTh, KaKUM ObLI OBl MHp, €CIIM ObI BOHBIM
LUKJI HE CYIIECTBOBAI.
3. Tonmpocute oOyuaronuxcs clenarh IUIAKaT, 4TOObI MOOYIUThH JHOAEH COKpPaTUTh
KOJIMYECTBO BOJBI, KOTOPYIO OHH UCIIOJIB3YIOT [S0].

dopMHUpOBaHUE DSJIEMEHTOB TMOUCKOBO-UCCIEAOBATEIILCKOW PaOOThI MOXKET
MIPUMEHATBCA MPAKTUYECKH Ha BCEX ATalax ypoka, HauMHAas C MOCTAHOBKM 3a/ad U
10 3aKperuieHus: Marepuana. Jta paboTa mpenanosiaractT oQopmieHHUE Pe3yJIbTaTOB
WCCIICJIOBAHUS B MUHHU-TIPOCKTBI, a TAaKXE€ B HAYYHO-HCCIEIOBATEILCKUE PaOOTHI.
Ilon wuccnenoBarenbcKoil AEATEIbHOCTBIO B JIAHHOM Cllydyae CleAyeT IOHUMATh
JeSTeIbHOCTh OOYYaIOIINXCS, KOTOpas CBsi3aHa C PEIICHHEM HCCIIEI0BaTEIbCKIX
3aJ1ay, OTBEThl KOTOPBIX 3apaHee HEM3BECTHbI. B Takux 3amauax mzydyaemasi BEIMYHHA
3aBUCHUT, Kak TpPaBWIO, OT HECKOJbKUX (PaKTOpOB, KOTOpHIE HEOOXOAUMO
COIIOCTAaBIISATh, NMOABEpPraTh AaHANU3Y, a 3aT€M JENaThb CAMOCTOSITEIbHBIE BBIBOJMBIL.
Takum oOpa3zoM, HccaenoBaTeNbCKask 1eATeIbHOCTh BBICTYNAET KaK METO] OOy4eHHs,
KOTOPBIH MO3BOJIIET 00YYaAIOIUMCS:

® OBJIAQJETh CIOCOOAMU HAYYHOTO MO3HAHUS;

e copmupoBaTh NOTPEOHOCTH B UCCIIEIOBATEILCKON €SI TEILHOCTH;

® [OJY4YUTh OOLIUPHBIC U TTyOOKHE 3HAHMUS;

e HAYyYHUThCS OMEPATUBHO U TMOKO UX MCIOJH30BATh.
HayuHno-uccnenoBarensckass paboTa B IIKOJE — 3TO COBMECTHas paboTa
OoOydJaromuxcss ¥ Y4YUTENS IO BBIIBJICHUIO CYIIHOCTH M3y4yaeMbIX SBICHUM U
nporeccoB. Llenpr0 Takoro B3aMMOJIEHCTBUS SBISIETCS CO3JIAHUE YUMUTEJIEM YCIOBHM
JUISl pa3BUTHSI TBOPYECKOM JTMUYHOCTH, €€ CAaMOOIPEACICHUS U caMopeam3auu. Jiis
OCYIIIECTBJICHHSI ~ OTOW  IEMM  BaXHO, UYTOOBl  Y4YUTEIb OCO3HABal  CBOWU
MHTEJUIEKTYalbHbII W MEJaroruueckuii MOTEeHLMasd, BJaJell METOJaMH Hay4dHOTO
WCCIIEJIOBAaHUS U, TJIaBHOE, 3HAJ, KaK HAYYUTh MOJH30BATHCSA UMH 00YyYaromerocs.
IloaroToBka K MPOBEIECHUIO HAYYHOTO MCCIEIOBAHUS MOXET IMPOXOAUTh, HAIIPUMED,
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B (opme aHKETUpOBAHMS, COCTABJICHUS TaOJMIl — CpaBHEHWM, HamKMCaHUE 3CCe,
pedepaToB A0KIaA0B, HaydHBIX paboT. 3areM uHPOpMalUsg aHATUZUPYETCS U
o0cyxmaercs.

OOBeKT wHcchaenoBaHUsT — O3TO ONPENENEHHBIM TMPOLECC WIM  SIBJICHUE,

nopoxaatomiee npoOJeMHyto curyanuto. OOBEKT — 3TO CBOEOOpPA3HBI HOCHUTENb
po0OJieMbl, TO, HA YTO HAIlpaBJIeHA UCCIEIOBATENbCKAsl JCSTEIbHOCTD.
IlpenMer uccienoBaHUS — 3TO KOHKPETHAs 4acTb 0ObEKTa, BHYTPU KOTOPOTO BEAETCS
nouck. [IpeameTrom uccieqoBaHuss MOTYT OBITh UCTOPUYECKUE COOBITHS, SIBJICHUS U
MpoIecChl B LEJIOM, OTHENbHbIE WX CTOPOHBL, a TaKXe OTHOLIECHUS MEXIY
OT/EIFHBIMH CTOPOHAMH U IIEJIbIM (COBOKYITHOCTb AJIEMEHTOB, CBSI3€H, OTHOIIECHUI B
KOHKpETHOM obyiacth oObekTa). VMIMEHHO mMpeaMeT HCCiaeA0BaHUS ONPEACIIET TEMY
padoTHI.

Tema — ompenenser mapagurMy, B KOTOpOM paccMarpuBaercs npoodiema. OHa
MPEACTABIAET OOBEKT U3YyUEHUS] B ONPENEIEHHOM acleKTe, XapaKTepHOM JJIsl TaHHOU
padoTEHI.

Jns GonbIIMHCTBA OOy4YarOUIUXCS BBIOOP TEMBI SIBJIETCS CaMbIM TPYJIHBIM
staioM. Yacto OHM BBIOMPAIOT CIMIIKOM MAaCIITa0OHbIE WM CJOKHBIE TEMBI,
PacCKpBITh KOTOpPhIE B paMKax Y4eOHOTO HCCIEOBaHUS HEBO3MOXKHO. [lpyras
KpallHOCTh, KOTrJa OOydYaromuiicss BBIOMpAET «U30UTYIO» TeMy, KOTOpas HEM3BECTHA
TG Ui HAYMHAKOIIEero uccienoBarens. [loaTomy npu BeIOOpE TEMbl OUYE€Hb BajKHA
MOMOIIb HAYYHOTO PYKOBOJMTEJIS.

OCHOBHBIE KPUTEPUHU JIJIs1 BLIOOPA TEMBI UCCIEAOBAHUS:

1) nenecoobpaszHo, 4ToObl TEMa MPEACTaBIsLIa UHTEPEC i1 00y4arolerocs He
TOJIBKO B JIaHHBIM, TEKYIIMd MOMEHT, HO W BIIUCHIBAJIAaCh B OOUIYIO MEPCIEKTUBY
npo(eccCHOHATBHOIO  pa3BUTUSl  O0ydYaromierocsi, T.e. HMeJla HEMOCPEICTBEHHOE
OTHOIIIEHUE K BHIOPAHHOW UM OyayIlel CreluabHOCTH;

2) BbIOOp TeMbl, B ujeane, JOJHKEH ObITh MOTUBHPOBAH MHTEPECOM K HEW U
oOyuwarolerocs, W nejgarora. B TakoM ciydae B3aMMOOTHOIIEHHUS HAYYHOTO
PYKOBOJUTENS U OOYYarOIIErocsi HAIOMUHAIOT TPAJAUIMOHHBIE OTHOIIEHUS «MacTep
— YUEHHUKY;

3) Tema nomKHAa OBITH pealn3yeMa B HMEIOMIMXCS YCJIOBHSX, T.€. IO
BBHIOpPAHHOW Te€M€ JTOJKHBI OBITh TOCTYMHBI UCTOPUYECKUE UCTOUYHUKH U JUTEPATYypa;

4) Tema HoJpKHA OBITH aKTyalbHOM B COBpeMEHHOW Hayke. [loaTomy 3amaua
HAyYHOTO PYKOBOJMTENS — COPHUEHTUPOBATh HAYMHAIOIIETO HCCIeIoBaTens B
CTENEHU MPOPaOOTAHHOCTU TOW WJIM MHOU MPOOJIEMBI.

OTBETCTBEHHBIM ATallOM B MOATOTOBKE HCCIEIOBAHUA SIBISIETCS 00OCHOBAaHUE
aKTyaJIbHOCTH TE€MBbI UCCIIEIOBAHMUS.

OcBellleHE aKTyallbHOCTH, KaK W (QOpMYyIMPOBKAa TEMbI, JIOJHDKHO OBITh
TOYHBIM U JTAKOHWUYHBIM. [Ipu 3TOM cienyer ykazaTh, IOYEMy UMEHHO JlaHHAs TeMa U
UMEHHO B JaHHBIH MOMEHT SIBJISIETCSl aKTyaJlbHOM, KPAaTKO OCBETUTb NMPUYHHBI, IO
KOTOPBIM U3Y4YEHHUE ATOM TEMBI CTA0 HEOOXOJAMMBIM, U YTO MENIAJIO €€ PACKPBITHIO B
MPEABIIYIIUX UCCIeTOBaHUSIX.

Lens uccnenoBaHusi — 3TO KOHEUHBIM Pe3yJbTaT, KOTOPOTo XOTEN Obl 10CTUYb
UCCleIoBaTedb  MPU  3aBEpIICHHMH CcBoel  paboTbl.  DOpMYyIUPOBKY  IEU
UCCIIEJOBAHUSI TAaKXXE MOKHO TNPEACTaBUTh Pa3IMYHBIMU CIIOCOOAMU, HCIOJb3Ys

265



TPAJUIIMOHHO YNOTpeOsieMble B HAYYHOU pedu KIHIIIE:
® BBLISIBUTH;
YCTaHOBHUTB;
000CHOBATB;
YTOYHUTE;
W3YYUTh;
pPaccMOTpETh U Ap.
3agadya WCCIEA0BaHMS — 3TO BBIOOp MyTeH M CPEACTB JJIS TOCTIKCHUS IIEIH B
COOTBETCTBUU C BBIABUHYTOM TuUnoTe30d. B xonme paboThl, 0OydaronuMmcs claeayer
OOBSICHUTH, YTO 3aJlayu Jydlle Bcero (popMynaupoBaTh B BUAE YTBEPXKACHUS TOTO,
YTO HEOOXOJMMO CJielaTh, YTOOKI 1€ ObUIA JTOCTUTHYTA.

[locne Ttoro, kak ObUTM oOMNpeneneHbl OOBEKTHl U TMPEaMET HCCIeI0BaHUs,
yTOYHEHa TeMa, chopMyIMpoBaHBI IIENIb U 3aJa4a pabOThl, HEOOXOAUMO COCTAaBUTh
IUTaH, II0 KOTOpOMY OYJET BECTHCh HAyYHO-HCCIIEI0BATEIbCKAS JCATEIBHOCTb.
HasBanusi raB TecHO CBsi3aHBI ¢ 3ajadyaMu paboThl. TpeboBaHus Kk GopMyIUpOBKaM
Ha3BaHUN CXOXHU C TpPeOOBAHUSIMH K (DOPMYJIUPOBKE TEMBI: OHU JOJDKHBI OBIThH
JAKOHUYHBI, JIOTHYECKH B3aMMOCBSI3aHbI IPYT C APYroMm, a 00beM, paccMaTpUBaEMbIX
B TJIlaBaX BOIPOCOB, JOJDKEH OBITh MO BO3MOXHOCTH PaBHO3HAYHBIM. B 00BEeMHBIX
IJIaBaX MOTYT BBIJEIATHCS MOJTJIaBBI.

3agaya y4uTelnsl — BOOPYKHUTh OOYYAIOIIMXCSA ITUMH HEOOXOIMMBIMHU IS
WCCJICIOBAHUS MHCTPYMEHTAPHUSIMHU.

Meton — 310 cnocob nocTwxeHus Lenu ucciepaoBanus. OT BbIOOpa MeToja
3aBUCUT BO3MOJKHOCTh pEAIM3AlMKM HCCJICIOBAHUS, €ro IMPOBEICHUE U TOJy4YCHHE
ompenenéHHOro pesyibTaTa. MeToa, M0 CYyTH, - JTO <JIOOBITYMK» HAyIHOU
uHbopManuu. MeToAbl HUCCIENOBAHUS HUCIOJNB3YIOTCI B ONPENEIEHHONW CHUCTEME.
Ilpu BBIOOpE MeETOMAa UCCICOBAHWS HYXHO IIOMHUTh, YTO OH JOJDKEH
COOTBETCTBOBATH CIEAYIONIUM (haKTOpam:

® [ICJIU UCCIICAOBAHUS;
® JCTOYHHKY;
® Hay4YHBIM BO3MOXHOCTSIM HCCJIEI0OBATEII.

OBnazeTh METOJAaMU HCCICIOBaHMS OOYUYaIOIIMMCS TMOMOXKET HAM4he y HHUX
CHEIUAIBbHBIX TaMSITOK, K YHCIy KOTOPBIX MOHO OTHecTH crheayromme: «Kak
COCTaBUTh IUTaH U3y4yaeMoro TekcTa», «Kak oxapakTepu3oBaTh HCTOPUUYECKYIO
JMYHOCTHY, «Kak cpaBHUBATh HCTOpPUYECKUE COOBITHA», «Kak paboTarh ¢ TEKCTOM
0 METOAY KIIIOYEBOro cloBa», «Kak u3ydyaTh pasznuuHble TOYKUA 3peHus», «Kax
pacKpbIBaTh MPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXKIY HCTOPUUYECKUMU COOBITUSIMUY,
«Kak mpoBOAUTH T0KA3aTEILCTBO» H JIP.

[IprMeHUTENHHO K UCTOPUYECKUM HCCICIOBAHUSIM, STOT ITAll HAUYUHACTCS YXKe
Ha CTaJ MU W3YYEHHUS JMTEPATYPhl U MUCHbMEHHBIX UCTOPUUECKUX MCTOYHUKOB. 3]1€ChH
PEKOMEHJIyEM COCTaBUTh M Pa3BEPHYTHIM IUJIaH MCCICOBAHMS MO KaXXJOW TIJaBe.
Takoii mjuaH AOJDKEH MpelycMaTpuBaTh BCE BOIPOCHI, KOTOPHIE MOXKHO MPEIABUJIETD
y)K€ B CaMOM HadaJie HCCIEAOBATEIbCKOW PadOThl, a TaKXKe COACPKATh METOJIbI
UCCIIEJIOBaHUsI, KOTOpble OyAyT HCHOJB30BaThcs B pabote. Ha sTtom ke srame
MPOUCXOUT W HAKOIUICHHE TMPAaKTUUYECKOTO0 MaTepualia: MNPOBEICHHUE HWHTEPBBIO,
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Oecell, CTAaTUCTHMYECKHX OIPOCOB, MOJICTUPOBAHUE CHUTyalluii, HaOJIOeHuE,
cpaBHeHUE, PoTorpadupoBaHHe, KHHOCHEMKA U .

Benen 3a mpoBeseHHMEM TEXHOJOTMYECKOro JTama paboThl HEOOXOIUMO
«oTpedIeKCUPOBaTh» MOJYyYEHHBIE PE3YyJbTAThl: MPOAHAIM3UPOBATh, HACKOJIBKO OHU
MO3BOJISIIOT TMOJTBEP/IUTH BBIIBUHYTYIO B Haualie UCCIEIOBAHUS THIIOTE3Y, YTOUHHUTH
UX COOTBETCTBUE MOCTABJICHHBIM IIEJISIM.

[locne oxoHuaHuWst wuccieAoBaHUs, O(OPMIIEHUS IOJYYEHHBIX pE3yJbTaToB,
pEeLEeH3UpOBaHUs U OJOOpEHUsl €e yuyMTelIeM HACTylaeT MOCIEAHHUN 3Tal — 3alluTa.
Ecnu BaXXHOCTH 3TOT0 3Tarna HeJOOUEHUBAETCS OOyJaroIMMCs U NEJArorom, To 1axe
KaueCTBEHHO  TPOBEJACHHOE  UCCIEAOBAHUE  BBINIIAUT  OpU  MyOJIUIHOM
npejcTaBiieHnd HeyoenutensHo. YtoObl u30exarh pojaa omuboK, HE0OXO0IUMO
MOPEKOMEHI0BATh OOYyYarOIIUMCs 3apaHee MOATOTOBUTH BBICTYIUIEHUE — AOKIAI.
YaoBiaeTBopUTh MNOTPEOHOCTH CaMOpEaNU3allud, TOBBICUTh HHTEIUICKTYaIbHBIN
YpOBEHb, Pa3BUTh TBOPYECKUE 3aJaTKU MOMOTAET HCCIEI0BATENbCKAs JNEATEIbHOCTD
o0yyJaronuxcs B KpaeBeIueCKOM HaIlpaBJICHUHU BO BHEYPOUHOE BPEMSI.

Bonpochl, cBsi3aHHBIE C UCTOPHEW POJHOTO Kpas, HE BCEraa MPOCThHI IS
obOyuaromuxcs. BoT mouemy psii ypOKOB HY>KHO HAUMHATh C MOMEHTOB, KaCalolUXCsI
MpOIIOTO POJIHOTO pailoHa, roponaa, jaepeBHu. Korma oH (oHa) BHEpBBIC
YIIOMUHAETCS B UCTOPHUUYECKUX MCTOYHMKaxX? OTKyna nmpousonuio HazBanue? [louemy
1 KoTJa ObUIM CO3/IaHbl MaMSTHUKU apXUTEKTYphl? J[aHHBIE BOMPOCHI aKTUBU3UPYIOT
MO3HABATEJIbHYIO JESITEIbHOCTh yUYalUXCsl, UHTPUTYIOT HOBU3HOM 3HAaHWH, a UHTEpeC
— MyTh K YCTIEUTHOMY YU€HHUIO 0€3 MPUHYKJICHUS U MEPerpy30K.

OOyuaromvecs TPOBOASAT psA HAYYHBIX HCCIEIOBAHUA M Y3HAIOT MHOIO
HOBOTO M3 UCTOpPUU POAHOTrO Kpas. Temaruka padbot pazHooOpaszHa: «Mctopus moero

ropoga», «Meuerb Xazper CynaTtaH — COBpEMEHHas JIOCTONPUMEYATEILHOCTD
Actanbl», «Bprgarommecs JOAU HALIETO Topoaay, « Mcrtopust yiuil ropoiay.
['maBHBIE W caMpld CIIOKHBIM dTall — Hadajlo COBMECTHOW paboTHL

OO0s3aTeNbHBIM CTPYKTYPHBIM KOMIIOHEHTOM 3/1€Ch BBICTYMAaeT MOTHBAIUS, IEIBIO
KOTOPOU SIBIIIETCSA CO3/aHKE YCIOBUMN JIsi BOSHUKHOBEHUS y 00ydYaroIIMXCsl BOMpoca
WK Tpo0OJieMbl. YUHTENb, UCMOJb3YsSd HAa YpOKaxX KpaeBeqUeCKUd maTepual, CO3/aeT
npoOiemMuyto curyanuo. OOydaronuecs CTPEMSTCS pa3pelinTh MNpoOJieMy, HIIYT
OTBETHI M, B KOHEYHOM HTOTe, OTKPBIBAIOT ISl ceOsl 3HAUMMBIE U aKTyaJlbHbIE TEMBbI.
OrpoMHOE BIHMSTHHE HA BBIOOP TEMBI MCCIEIOBAHUS OKa3bIBAIOT SKCKYPCHH B MY3€Ei,
BCTpEYM U HHTEPBBIO C BETepaHaMH, BOJIOHTEpckas paboTa, TMpa3IHOBAHUE
3HaMEHaTeNbHBIX JIaT TOPOJa.

Bce aT0 mo3BossieT co3aath MOTUB-TIOOYAUTENb, PE3yIbTaT KOTOPOTO — KUBOU
uHTepec oOydvaromuxcs. OHM yXe TOTOBBI Y3HaTh OOJbIlEe, HCKaTh M HaXOJWTh
HOBBIE (PaKThI, peaIN30BaTh CBOM TBOPUECKHUE CIIOCOOHOCTH, MPOSBUTDH CEOS.

OcHoBHbIE (POPMBI HAYyYHO-UCCIIETOBATEIBCKON NESITEILHOCTH MO HUCTOPUH U
KpaeBeICHUIO:

- OpraHu3aiusi TeMaTUYECKUX KIACCHBIX YacoB;

U3y4YEeHHE UCTOPUH U KYJIBTYPbl POJHOTO Kpasi;

BCTPEUH C U3BECTHBIMU JIFOABMH, BET€paHAMHU BOWHBI U TPYA;

HKCKYPCHUH U MOXOJIbI 110 UCTOPUUECKUM U KYJIBTYPHBIM MECTaM;

cOop u oopmMIIeHHE MaTEPHUATIOB TI0 UTOTAaM AKCKYPCUN U TIOXOJIOB;
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- odopMmIieHHE KapThl ~ HAy4YHO-HCCIENOBATEILCKOW  JeATEeTbHOCTU
KpaeBeIueCcKoro KpyxKa, OTpsia;

- BBIITYCK UCTOPUUYECKHUX OOJUIETEHEH U IIKOJBHBIX Ta3eT;

- opopmiieHue GoToMaTEPHUAIIOB;

- TpOBEJEHUE OOIICIIKOJILHON KpaeBeAueCKOW BUKTOPUHBI, TOCBSIEHHOMN
Mpa3JHOBAHUIO 3HAMEHATEILHON JaThI;

- opranuzanust urpsl «4rto? I'ne? Korma?»;

- Y4acTHE B HAYYHBIX KOH(pEPEHIUIX.

Pa3BuTh mMHTEpec 00y4arolUXCsl K HAayYHO-UCCIIEAOBATENbCKON AESATEIbHOCTU
MO3BOJISIIOT pa3iuyHble Mepornpusitus. Hanpumep, 6eceapl npoOIeMHOTO XapakTepa ¢
AJIEMEHTAMU HUIPBL

Pa3znooOpasnbie (GopMbl HCCIENOBAHUS TMOMOTAIOT OOY4YarolUMCS YBUICTH
MHOKECTBO HMHTEPECHBIX JJii COOCTBEHHBIX H3bICKAaHUM MpoOJieM, BKIIOUHUTHCA B
MPOIIECC MOCTHKEHUSI M OTKPBITHSI HOBBIX 3HAHUNA W OTKPOBEHHUH, BEIb H3yUEHUE
HUCTOPUM U KPAEBEICHUS JAa€T BO3MOXHOCTh MO3HATh ce€0s, MOBEPUTh B ce0sl, B CBOU
CWJIbI, CTaTh JIMYHOCTBIO, JOCTOMHBIM TPa)XJaHMHOM HaIIEro rocyaapcrBa, TBOPIIOM
CBOEH CyabOBbI.

Ecnmu  neneHamnpaBieHHO  MPUMEHSATH  pPa3IMUHBIE  HCCIEIOBATEIHCKUE
AJIEMEHTHI, TO MOKHO C()OPMUPOBATH Y OOYYAIOIINXCS CTOMKUI MHTEPEC K MPEIMETY,
BBHICOKMH YpOBEHb 3HAHUM, BBIXOJSIINM 32 paMKd Y4eOHOW NHporpamMMbl, pa3BUTh
HaBBIKM TTOMCKOBO-UCCIIEIOBATENBCKON AeaTeabHOCTH [S1].

O6pazoBarenbHas poOOTOTEXHMKA — IMKJI MEPONPUSITHI B IIKOJE WIU
OpraHu3alusAX JOMOJIHUTENBHOTO O00pa30BaHusl, B KOTOPOM IPOTPaMMHUpPOBAHUE U
KOHCTPYUPOBAaHHUE OOBEIMHASICH, MO3BOJAIOT (POPMHUPOBATH HABBIKM TEXHHUUYECKOTO
TBOPYECTBA, MOTUBUPYIOT IIKOJHHUKOB HAa M3yYE€HHE TOYHBIX HAYK U 0OECIEUMBAIOT
UX PaHHIOW MPO(ECCHOHAIBHYI0 OPHUEHTALMI0, CHOCOOCTBYIOT DPAa3BUTHUIO JETCKOM
onapénnoctu. Korga oOGpa3zoBarenbHbIN LIEHTP BBHIOMpAET y4yeOHYIO MpOTrpaMmy, IO
KOTOPOH €My MPEACTOUT JIBUTaThCsl B XOJ€ PabOThl C 00YYaAIOIIUMHUCS O JTaHHOMY
npeaAMeTy, Tepel HHUM BCTaeT BOINPOC: KAaKOoe HampaBjieHHe UM BblOpath? Ha
TEeKyIIMd MOMEHT CYyIIeCTBYeT, KaK MHHHMYM, JIBa TMOJX0Ja K OOY4YEHHUIO
IIKOJILHUKOB POOOTOTEXHUKE:

e pobocnopr;
o STEM-po6oTOTEXHHKA.

3ajgadya MepBOTO MOJXO0JAa — HAyYWUTh OOYYaIOIIMXCS pellaTh OJUMITUAJIHbIE
3alaud, pa3pabaThiBaThb KOHKYPCHBIE TIPOEKTBI, M, KakK CIEJCTBUE BBIICIUTD
HanOoJiee TAJNAHTJIMBBIX OOYYAIOIIUXCS, KOTOPbIE MOTJIM Obl MPEACTABISATH IIKOJY,
palioH, pErMOH Ha BCEBO3MOXKHBIX COPEBHOBAHUSX, KOHKypcaX M BBICTAaBKax.
Metoauka oOydeHHs] B TAKUX CIIydasiX CBOJIUTCS K CICIYIOUIUM IIaram:

— TIO3HAKOMWTHh OOYyYalImMXCS C DJIEMEHTHOW 0a3oii W  0a30BBIMU
KOHCTPYKIUSIMU;

— T1I03HAKOMUTH OOYYalIIMXCS C OCHOBHBIMH KOHCTPYKLHAMH SI3bIKA
IpOTrpaMMHUPOBAHUS;

— HAy4YUTh OOYYaIOIIMXCS penlaTh KIaCCUYECKUE 3aJadyu: JABMKEHHUE IO JIMHUY,
oOHapy)KeHHe MPEMSITCTBUA U UX 00be3]l, BHIXO U3 Ja0OUPHUHTA;
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— B COOTBETCTBHM C pErjaMeHTaMu OYEpPEHBbIX COCTSI3aHUNH HHTEPAKTUBHO
pemaTh 3aayy KOHCTPYMPOBAHUSA U MPOrPaMMHUPOBaHUs poOOTa AJisi MOATOTOBKH K
JAHHOMY COCTSI3aHHIO.

VY maHHOro MoJXxo/ia €CTh Kak IUIIOCHI, TaK U MHHYCbl. OCHOBHBIM ILTIOCOM,
SBJISIETCSl BBICOKAsi MOTHBAIIMSI, MMOCKOJBKY pe3yJbTaT JOCTHTaeTCsl B CPABHUTEIBHO
HEOOJIBIIIUE CPOKM — pOOOT TOTOBUTCS K COCTS3aHUSIM, pPOOOT MOOEKIaeT.
MotuBupyer W copeBHOBATeIbHBIA 3P(EeKT — xouercss MNoOOpOThCS 3a 3BaHUE
aydiiero poOoToTexHuka. Takke, BbIOMpas COPEBHOBATEIbHYIO POOOTOTEXHHKY,
IIKOJIA CMOXET YXe B OykaiieM OyaylieM NpeabsBIATh MyOIUMUHBIA pe3ysbTar.
MuHyCBhl «CHOPTUBHOW» POOOTOTEXHUKHU: OBICTPBIA PE3yNIbTaT HE 3HAYMUT OBICTpOE
MpuOOpEeTeHNEe KauyeCTBEHHBIX 3HAHUM, BBICOKAas MOTHBAlLMA Ha MOOEAYy MPUBOIUT K
TOMY, 4TO OOyYarolluecs NEeperoparoT, €Cciau AO0JII0€ BpeMs He 3aHMMAIOT HUKAKHX
MPU30BBIX MeECT. SIBHas HaNpaBlIEHHOCTb HAa YYacTHE B KaK MOXHO OOJbIIeM
KOJIMYECTBE COCTSI3aHUW MPHUBOJMT K TOMY, UYTO B YCJIOBHSIX OTpaHUYEHHUS Y4EOHOTrO
BPEMEHH TEeNarory CJI0XKHO BBICTPOUTH KaUY€CTBEHHBIM y4eOHBIN MpOIecc, MOCKOIbKY
MOCJIE Y4acTHsi B OJHOM COCTSI3aHMU Cpa3y HAYMHAETCS MOATOTOBKA K ApPyromy. A
3TO, B CBOKO OYepe/lb, 0O3HAYAET, YTO OOyUaromuecs, B OOJILITUHCTBE CBOEM, YMEIOT
pemath ~ OrpaHMYEHHBI  HAOOp  3amay, 3HAHUS  UX  HErIyOOKHe U
Y3KOCIEUUaIU3UpOBaHHBIE.

B npoTuBOMONIOKHOCTE  MpeAblylieMy TMOAX0AYy B  00pa3oBarelbHOU
poOoToTexHuKe, MOXHO mnoctaButh mnoaxoa STEM. B xome »3Tux 3aHaTHI
oOyyaroluecss He TOJIbKO M HE CTOJBKO 3aHUMAIOTCS POOOTOTEXHHUKOM, CKOJBKO
UCIOJIB3YIOT €€, KaK HEKMH HHCTPYMEHT, C IOMOILIBI0 KOTOPOTO TEOPETUYECKUE
3HAHUS 3aKpEIUISIOTCS Ha NpakTuke. TeopeTnueckne 3HaHUA MOTYT ObITh, KakK IO
TOYHBIM HayKaM: MareMaTthuke H (u3uke, Tak M 1O ECTECTBEHHBIM: XUMUH,
aCTPOHOMHH, OMOJIOTHH, HKOJOTHM. BakHON 4acThio yd4eOHOM MporpaMMbl SBISIETCS
OpHEHTallsi  Ha  pealbHble  mpolecchl.  TeMn  NpHOOpPETEHUS  YHUCTO
pPOOOTOTEXHUUECKUX 3HAHUM B TaKuUX 3aHATUSAX HE OYeHb BhICOKMA. Ho Ha nmio,
OoJiee CHCTeMHBIH TOAXOJ W pa3HooOpazue ¢GopM MOMYyYEHUS U 3aKperUICHHUS
3Hanui. [lockonbky STEM-nporpammbl HalelaeHbl Ha TPUOOpETEHUE U 3aKpeIvieHHe
(yHIaMEHTANbHBIX 3HAHUN, HAa Pa3BUTHE HABBIKOB HEOOXOJUMBIX COBPEMEHHOMY
YUEHOMY U HHXKEHEPY, UMEHHO OHHM MOAXOISAT OOJblIe BCEro JJs WHTErpaluu B
coBpeMeHHyro Mmikoiy. Co cnoB akamemuka ILJI. Kamuupl, xopomuid HWHXEHEp
JIOJDKEH COCTOSITh M3 4eThIpEX dvacTeil: Ha 25% — ObITh TeopeTukoM; Ha 25% —
XyAOXKHUKOM (MallMHy HeENb3sl MPOEKTHPOBaTh, €€ HYKHO PUCOBATb — MEHS Tak
YUWIU, U I TOXKE TaK CUMTaro); Ha 25% — SKCHEpUMEHTaTOpOM, T.€. MCCIEN0BATH
CBOIO MalllMHY; U Ha 25% OH JO0JHKEH OBITh H300peTaTesneM.

Jlns  npumepa paccMaTpUBaeTCsl OMNBIT peanu3auuu mnpoekra «Hagana
WH)XEHEpHOTO oOpazoBanusi B mkoje» (nmamee — HHUO wmm  «MaxenepHas
naboparopusin) B MDBOY I'mmuazuss No 24 ropoma Apxanrenbcka Poccuiickoit
®enepanuu. OCHOBHBIM TE3HCOM MpoOeKTa sBisieTcss «l3ydeHue — wucclieqoBaHue
(yrpaBiieHHE) — MOUCK HOBBIX PEILICHUI.

Opranuzanusi oOpa3oBaHusl (TMMHA3us) BJAJE€eT CIEAYIOUIMMHU Habopamu
00pa3oBaTeNbHBIX TEXHOJOTHH [52]:

Konctpykropst LEGO MINDSTORMS EV3 Education;
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Arduino TtexHonoruu, Scratch 4 Arduino, LilyPad Arduino (3nekTpoHHBIN
TEKCTHUJIb);

Kinect, TexHomnorusi, KoTopas pacHo3HaeT pedYb U JBIDKCHUS 4YeJIOBEKa,
UTPAIOIIETO B Pa3BIEKATENbHYIO JIMOO OOYy4Yarollyl0 KOMIIBIOTEPHYIO WIPY, TaKUM
0o0pa3oM, UTO OH MOXET Yepe3 COOCTBEHHBIC TOJIOC M TEJIO YIPaBISITh HIPOBBIM
mporteccoM. C  moMompio  KOHTposuiepa Kinect CcTaHOBHTCS  BO3MOKHBIM
CUHXPOHU3UPOBATh ABMKEHHUS UTPOKA — U JaKe HECKOJIBKUX UTPOKOB OJHOBPEMEHHO
— C JIBIDKCHUSIMU €r0 M300pa)KeHUs Ha DKpaHe, a TaKKe BECTH BHUICO3AIMUCh BCEX
WUTPOBBIX JEUCTBUNA. DTONW HHHOBAIIMOHHOW TEXHOJIOTHMH OoraTediiue ydeOHble U
oOpa3zoBaTeIbHbIE BO3MOKHOCTH;

LabVIEW — 510 cpena rpaduyeckoro NporpaMMUpPOBaHUS, KOTOPYIO
UCIOJIb3YIOT TEXHUYECKHE CHEIMATUCThl, MHKEHEPHI, MPENoJaBaTeid U Y4YEHBIE 10
BCEMY MHPY [Js OBICTPOTO CO3[aHUS KOMIUIEKCHBIX NPWIOKEHUM B 3ajadax
M3MEpPEHHs, TECTUPOBAHUS, YIPABJICHUs, aBTOMATU3allMl HAyYHOIO HKCIIEPUMEHTA U
obpazoBanusi. B ocnoBe LabVIEW  nexur  koHnemuus  rpaduyueckoro
MIPOTPaMMUPOBAHUSI — TMOCJIEAOBATEIbHOE COEAMHEHNE (YHKIMOHAIBHBIX OJIOKOB
Ha OJIOK-HarpaMme;

VEX EDR - nabop mig kjgacca MU COPEBHOBAHHH IO IPOTPaMMHUPOBAHHUIO
BKJIIOYAET BCE HEOOXOAMMOE JJIsl CO3/aHMsl, MOIIIHOTO U paboToCnocoOHoro poboTa,
Kak s ydeOHbIX 1ened, Tak u jis copeBHoBanuii VEX Robotics Competition
(VRC). B cocraB nabopa Bxoaut: Habop Clawbot, kontposiep Cortex® ARM®,
VEXnet xoiictuk 1 VEXnet Kmrou 2.0, akkymymnsiTopHbele Oatapen st poOoTa H
JOKOMCTHKA W 3apsaHble ycTpoicTBa mis HuX, HaGop IlporpammupoBanune Add-On
Kit (2 moTopa, 7 TUMIOB TaTYMKOB, MTPOBOJIA, KOMIUIEKT KOJEC JJIsl BCEHAIIPABIEHHOTO
JBUKEHUS );

Kontpomnep «TPUK» (TRIK) - paspaborka Cankr-IlerepOyprckoro
rOCYIapCTBEHHOTO  YHUBEPCUTETa, KOTOPBIM TMpeAHa3HAueH [JIs  yIpaBJICHHUS
CpEeNCTBaMU  TEpPEIBIKEHHS,  OCCHWIOTHBIMU  JICTaTEJIbHBIMH  ammapaTami,

BCTpaMBaeMbIMHU yCTpoWcTBaMH U kuOepdusuueckumu cucremamu. I[loacucrema
cTabWIu3aluu — OYE€Hb BaXKHBIA KOMIIOHEHT OaJlaHCUPYIOIIEro po00oTa, UMEHHO OHA
MO3BOJISIET €MY BCErZla OCTaBaTbCs B 3aJaHHOM IIOJIOKEHWH, HECMOTPS Ha JIEHCTBUE
Pa3IUYHBIX BHEITHUX CHUIL

[Iporpammusbiii koMruiekc OpenSCAD ans 3D MoaenupoBaHWsT W TIE€YaTH.
Hcnonn3yer (aitnbl co CKpunTaMu U psifi TOHKO HACTPaWBAEMbIX MapaMeTpPoOB, YTOOBI
JaTh  MPOEKTUPOBUIMKY TOJIHBIM  KOHTPOJIb  HAJ  MpoleccoM. 31ech  HET
MHTEPAKTUBHOTO MOJEIMPOBAHUS, MPOEKTHI CO3AIOTCS U PENAKTUPYIOTCA TOJBKO C
MOMOINIBI0 MPOTPAMMUPOBAHUSA, B IIUPPOBOM BUJE, O€3 MUCIOJIB30BaHUsSI CBOOOHOTO
BU3YAJIbHOTO MOJIETUPOBAHUS. OTOT METOJA [aeT HHKEHEPY-IPOEKTUPOBLIUKY
OonpIIyI0 CBOOOMY B Mpoliecce padOThl M MO3BOJSIET U3MEHATH JIIOOOUW CleTaHHBII
paHee 1ar, IpoCTO U3MEHUB P/l 3HAUEHUI B pOrpamMmMe.

Intel® Galileo — Arduino-coBMecTnMas IuiaTa, OCHOBAaHHOM Ha X86-cHUCTEME
Ha yure (SoC) Intel Quark X1000 c TakToBo# uacroToit 400MI 11.

OTMeTUM OCHOBHBIE KadecTBa JIt0OOro Habopa: — OTCYTCTBHE BO3PACTHBIX
OTPaHUYECHUM TMOJIB30BATENSI, — HAIISIHOCTh, — OBICTpast oOpaTHasi CBS3b: PE3YJIbTAT
paboTHI BUJIEH cpasy, 3/1eCh U ceituac. B mo0omM ciydae 3HaKOMCTBO ¢ POOOTEXHUKOM
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HAJ0 HAYMHATH CO 3HAKOMCTBA C 0Aa30BBIMU DJIEMEHTAMU U KOHCTPYKIMSIMU. YMEHUE
YUTaTh YEPTEKU U CXEMbI, CAMOMY HMX COCTABJIATh, TAKXKE SBJSIETCS HEOOXOAUMBIM
yMEHUEM OYIyIero WHXKEeHepa.

Habiku 3D wmonenmupoBaHusT MOKHO pa3BUBATh M JaJblI€ HA ypOKax
MHOPMATUKH WM TEXHOJOTWUH, a Npu Hamumuuu 3D mpunTepa win Qpe3epHoro,
TokapHoro cranka c¢ YIIY, momydyutcss Heruioxas oOpartHas cBsi3b. Ham HabGop
Ha3bIBAETCS POOOTOTEXHUYECKUM IMOTOMY, YTO B HEM HMMEETCS MPOrpaMMHUPYEMbIN
KOHTpOJUIep W Habop naruyukoB. KoHTposuiep modydaer CUrHaid OT JaTdyvka U B
COOTBETCTBUU C BJIOKEHHOH B HEro MpOrpaMMoOM MOJaeT KOMaHAbl HA MOTOPBI WU
Ha CpEJCTBA 3BYKOBOW WJIM CBETOBOW CHUTHAIM3alMH. [{71s mporpaMMupOBaHUS MbI
UCTIOJIB3yeM cpeny BusyaiabHoro mnporpammupoBanus TRIK- studio. Ilporecc
HalMCaHUs MPOrpaMMBbl OUYEHb MIPOCT: BBITACKUBAs MKOHKH U3 MAUTPbI, 00bEINHAEM
uX B 1enoyku. OTIMYUTENbHbIE OCOOCHHOCTU Cpelbl: — MPOCTOTa, — Hamuuwne 2D
Mojend (BO3MOXKHOCTh paboTel 0e3 (u3myecko Mojenu), — BO3MOXKHOCTb
TEKCTOBOTrO mporpamMmmupoBaHus Ha a3bike C, B Hamem ciydae PyCu. B cpene TRIK-
studio uMeercs BO3MOXXHOCTh OYE€Hb HAIVIITHOTO I[E€pexoja OT JEUCTBHUI H
pesyiapTata K TEKCTy nporpammbl. CH++ — 3TO NPOMBIIUIEHHBIA  S3BIK
nporpaMMupoBanus. HaBbIKM NOpOrpaMMHUpOBAaHUS TaKXKE MOXHO pa3BUBaTh Ha
ypokax MHQOpMaTHUKW M TexHosornu. Kak ObUIO CKa3aHO paHee, BaXKHOM YacThbIO
yu4eOHOM MpOrpaMMbl SIBIISIETCA TMPUBSA3KAa K peanbHOMYy mupy. Ilostomy mopenu, c
KOTOPBIMM MBI paboTaeM JAOJDKHBI OBITh peancTU4Hbl. [IpoTOoTHHIBI MOZENEH,
MOCTPOCHHbIE U3 Lego, MOXHO OOBEIMHUTH BMECTE IMPHU TOMOIIM KOHTpOJUIepa
TRIK. O0beaunuB paboOTy AATYMKOB M KOHTpOJUIEpAa B PEIICHUH IOCTaBJICHHBIX
AKCIIEPUMEHTANBHBIX 33[1a4, MbI MOJYYWIH YK€ HE MPOCTO LHU(PPOBYIO Ja00paTOpPHIO,
a ¥ BO3MOXHOCTh NPOU3BOJUTH JEUCTBHE, TO €CTh HalUuhe OOpaTHOUM CBA3M.
ACCOPTUMEHT ¥ CHEKTp [JaTYMKOB TIO3BOJISIIOT  pelIaTh MPAaKTHYECKHE U
naboparopHbie  pabOThl MNPUMEHHUTEIBHO K JIIOOOMY TMpeaMeTy  IIKOJIbHOU
IPOTpaMMBbl, BKIIIOUAsl Jaxe (PU3KYJIbTYpy U UCTOPHIO.

JlaGoparopusi — He MOMEIIIEHUEe, HAMOJIHEHHOE NMPUOOpaMu U MEXaHU3MaMu, a
dhopma opranmzaiuu yueOHoro mpoiiecca. [IpenmeroM u3ydeHus sSBISIIOTCS OOBIYHBIC
BEIIY, KOTOPbIE HAC OKPYKAKOT B IMOBCEAHEBHOW >XW3HU. Ha ceromHsmHuil 1eHb B
paMKax TMpoeKkTa pa3paboTaHbl 7 CTEHIOB: — OJJEKTPOTEXHHKA; — TUAPO U
a’pOINOHKKA; — MOKapHasi U OXpaHHAs CUTHAJIM3aLUs; — MPUOOPHI IKOJIOTHYECKOTO
KOHTPOJISI; — pOOOTOTEXHHUKA (KOHCTPYUPOBAHUE MEXAaHU3MOB M POOOTOB); — CUCTEMA
OTOIUIEHUS] TOMEUIEHUI; — MeAuIMHCKUue npudopsl. VX rnmaBHas 0COOEHHOCTh — B
TOM, YTO OHHM COOpaHbl W3 yacTeH, AeTalell 1 MEXaHU3MOB, UCIOJB3YEMBIX B OBITY
wi Ha pabote. OOBIYHBIC ANEKTPUUECKHE PO3ETKH, peJie, BRIKIIIOYATEIHN, HACOCHI JJIs
aKBapUyMOB, JIAMIIOYKH, JAaT4YUKU JAbIMa W JAp. EJAWHCTBEHHOE OrpaHUYEHUE,
MPOJAUKTOBAHHOE TEXHUKOW O€30MacHOCTH, — HAIPSDIKEHUE DJIEKTpUYeckoi cetu 12
BOJIbT. Mrak, mepBas yacTb OCHOBHOTO T€3MCa — U3y4eHHE. «Jlake B 2IEKTPUUECKYIO
PO3ETKY HHUKTO HE PHCKHET JIe3Th, €CIIM HE 3HAeT MOHITUU «HOIb» U «(dazay,
WCKIIIOUCHUS] €IVUHUYHBI, TPaBMAaTUYHbI M, KaK MPAaBWIO, MATEPUAIBHO 3aTpaTHBD».
Bonbimas yacte nperaneit cTeHIOB — pazOopHble. MOXHO MOCMOTPETh, KaK OHH
YCTPOEHBI, KaK COEAUHSAIOTCA APYTr C APYrOM, KaKHWE€ MCHOJIb3YIOTCS MaTepuaibl IJis
UX M3TOTOBJICHUS, a TaKK€ U3YYUTh BO3MOJKHbIE HEUCHpPaBHOCTH. [Ipu oObsicHeHHU
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HA3HAYEHUS PA3NIMYHBIX JATYUKOB U MPUOOPOB, SBISIOMIUXCS HEOTHEMIEMOU 4acThIO
nabopaTopuu, pacCMaTpUBAIOTCS TOHSATHUS M3 TaKUX OOJacTel, Kak 0e30MacHOCTh
KU3BHEJEATEIbHOCTH, JIMYHAS TUTHEeHa, paludoHAIbHOE TNUTaHWe. MaTemaTuka,
¢busuka, XUMusi ¥ OUOJIOTHUSI OOBSICHSIIOT CYIIHOCThH IIPOIECCOB, 0€3 HUX, KaK BCEr/a,
He oboiftuck. YacTh BTOpass — uccienoBanue (ympasieHue). JJis 3Toro Bce CTEHABI
000pyA0BaHbl MPOTPAMMUPYEMBIM KOHTPOJUIEPOM. [[JIs1 BBIMOJIHEHUS 3a]lay MPOEKTa
COOTBETCTBYIOT CJIEIYIOIIME pECypchl: oOpazoBarenbHbIi KOHCTpykTOp TPUK, n
nporpamMmmHoe obecnieuenue Trik-Studio. brmaromapss sToMy MokeM yNpaBisiTh
ANEKTPUUECKUMHU PO3ETKaMHU, JAMIOYKaMH, CO3/1aBaTh HEOOXOAUMBIM KIUMAaT ISl
pacTeHuil, KOHTPOJIUPOBATH KAYECTBO BOJIbI, MUIIU U €Il[€ OUYEHb MHOTO MOJIE3HBIX
Belle. A camoe TJIaBHOE, 4TO Ha BOMNpPOC «3ayeM MHE u3y4yaTh (U3HKY, XUMUIO,
OMOJIOTHIO, U KaK MHE 3TO MPUTOJAUTCS B KU3HU?» yYalIUNCS MOITydaeT HATJISIIHBIN
oTBeT. TpeTbs YacTh — MOWCK HOBBIX pemieHud. OCHOBHasl 3ajaya Y4YuTens —
3aMHTEpPEcOBaTh OOYyYaIOIIMXCS B TBOPYECTBE, a YTO MOXKET OBbITh JIydlle
JIEMOHCTpAIIMK HOBBIX BO3MOXHOCTEH OOBIYHBIX MPEAMETOB, 3HAKOMBIX HaM C
JNETCTBA. DBOJIIOLMSA OTKPBITHM — BEKTOp HampaBlieHHs uccieqoBanuid. Ha mpumepe
UCTOPUM PA3BUTUA JaXe OOBIYHOTO YTIOTa, MOYHO TOMBITATHCS MPEICTABUTh, KaKUM
oH Oynmer udepe3 10 mer. MartepuanpHOoe oOecriedeHrne Y4eOHBIX 3aBEICHHM CHIBHO
OTJIMYAETCSl Jaxe B TIpaHULAX OJHOro paiona. IloaTomy Bompoc croumMocTu
000pyZOBaHUSI YW KOMIUICKTYIOIIUX JeTaliel o4eHb BakeH. OCHOBHYIO CTOUMOCTH
CTEHIOB COCTaBJISIET II€Ha KOHTPOJUIEpa, BCE OCTAIbHbIE KOMIUIEKTYIOLIUE
JOCTaTOYHO Hemoporue. Ho oauH U TOT XK€ KOHTPOJUIEp MOXHO HCHOJh30BaTh Ha
Pa3HbIX 3aHATHUSX, TO €CTh KOJIMYECTBO KOHTPOJUIEPOB 3aBHCUT OT KOJIMYECTBA
YPOKOB, HIYIIMX MapajuleIbHO U KOJMYECTBA TBOPYECKHUX MPOEKTOB. «JIBe
Cepbe3Hble TPOOJEMBI [0 CHUX IOpP OCTATCS TOKa HE pEeHIeHHbIMH — 3TO
MeToauyeckoe olecreyeHue W Kaapbl. B 3THx Bompocax, KaxXercs, W Hao
00bEeIMHUThL COBMECTHBIE ycwius. B rumHazum yxe pa3paOoTaHbl NpOrpamMMBbl IS
YpPOUHOW M BHEYPOUYHOH JEATEIBHOCTH, a TaKXKe JOMOJHUTEIBHOTO O0Opa3oBaHUS,
mporpaMmma JJisi MOJArOTOBKU YUUTENEH, U €Clii OHU OyAyT BOCTpeOOBaHbI, MBI BCETa
TOTOBBI OKa3aTh COJECUCTBUEY,- MUIILYT aBTOPHI [53].
B nomows yuumento-npeomemnuxy
[IpumepHbIE TEMBI UCCIIEAOBATEILCKUX HPOEKTOB [54]:

buomnorus
ApomMar 310pOBBbs.
buonornyecku akTUBHBIE BellecTBa. ButaMuHBIL.
buonorudeckne mMeToabl 00pPHOBI C BpEAUTEIIMH KOMHATHBIX PacTCHHIA.
buonornueckoe opyxue u OUOTEPPOPU3M.
buonuka. TexHAUeCKuM B3IJIS]] HA KUBYIO NIPUPOIY.
buopurmel BOKpyr Hac.
bymara u e€ cBoiicTaa.
BererapuanctBo: "3a" u "mpoTtun".
BrnusiHe HaceKOMBIX-BPEIUTENCH Ha 3€JI€HbIE HACAKAEHUS MOETO ropoja.
Bona — camoe yauBuUTEIRHOE BEIIECTBO HA 3eMIIC.
Bo3nencTtBue 3IEKTpUUECKOTO TOKA HA PACTUTENBHBIE KIIETKH.
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Bo3uukHOBEHHE XKU3HHM Ha 3eMIIE.

JlauHbIld y4acTOK KaK dKOCHUCTEMA.

M3ydyeHue BIMSIHUS MY3bIKQJIbHBIX 3BYKOB Ha YEJIOBEKA M )KUBOTHBIX.
M3ydenne HacieqoBaHMs MPU3HAKOB JIECBOPYKOCTHU B CEMBE.

M3ydyeHnue HacienoBaHMS NMPU3HAKOB MO POJOCIOBHOM.

M3yuenue npoOjeMbl  cTpaxa  IIKOJHHUKOB nepes MyOJMYHBIMU

BLICTYIUICHHAMMU.

OHM PSIIOM C HAMHU - PEJIKUE U UCUE3AI0IIUE KUBOTHBIC (pacTeHus).

ITouBa — kiagoBas 3eMJIH.

[Ipupoausie KaTaCTpPOPHI.

[Ipo6ieMbl BEDKMBAHUS B MOXO/IE.

dusnka

AKkTyanbHbIe Tpo0JIeMbl GU3UKHA aTMOCHEPHI.

AKYCTUYECKHIl IIIYM U €ro BO3JECICTBUE HA OPTaHMU3M YEJIOBEKA.
AHOMaJIbHBIE CBOWCTBA BOJBIL.

AHTHYHasT MEXaHUKa.

Apxumes — BeIUYANIINI IpEBHETPEUECKUI MaTeMaTuK, (PU3UK U UHXKEHED.
ATtMoc(hepHOe 1aBlieHue — MOMOIIHUK Y€JI0BEKa.

buomomuHecueHus.

buoMexaHnka KOIIKH.

buomMexaHnka 4denoBeka.

B uem cekper tepmoca.

Bakyym Ha ciyx0e y uenoBeka.

Betep nHa ciyxx0e y uenoBeka.

B3BemmBanne BO3ayxa.

Bupel 3arps3Henuil BoJbl U CIOCOOBI OUMIIEHUSI, OCHOBAaHHbBIE Ha (DU3HUECKHUX

SABJICHUAX.

Buabl miyMOBOTO 3arpsA3HEHUS] U UX BJIMSHUE HA )KUBBIC OPTaHU3MBI.
BrnaxxHocTs BO3ayxXa U €€ BIUSIHUE Ha 3J0POBBE YEIOBEKA.
Brnaxnocts. OrnipeniesieHre COAEp aHus KUCIOPOIa B BO3IAYXE.
Boanas ¢eepusi: poHTaHbI.

Bomopoa — UCTOYHUK SHEPTHH.

Bpewmst u ero namepenue.

Hcnapenne B MpUpOJE U TEXHUKE.

HcnapeHre W BIKHOCTh B KU3HM JKUBBIX CYIIECTB.

Hcnapenne u koHAEHCAIMSA B )KUBOU MPUPO/IE.

Hcnonp30BaHue TEIUIOBOM SHEPTUM CBEYHU B OBITOBBIX YCIOBUSX.
HccnenoBanmne (pu3nueckux CBOMCTB MOYBHI MPUILIKOJILHOTO y4acTKa.
Kak yrnpaByiATe paBHOBECHEM.

Kocmuuecknit mycop.

MaruutHoe 1oje 3eMJIM U €ro BIUSHUE Ha YEJIOBEKa.
MexaucunuIuIMHapHbIE ACIEKThl HAHOTEXHOJIOTHH.

MeTteopHas OMacHOCTD JJIl TEXHUYECKUX YCTPOMCTB Ha OKOJIO03eMHOI opOuTe.
MexaHrka cepaeyHOro MyJjbCa.
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MoOwuneHbIM TenedoH. Bpen wim nosnsza?!

MbutbHBIE TY3BIPU KaK 0OBEKT UCCIEAOBAHUS MMOBEPXHOCTHOTO HATSYKEHUSI.
HanoGuoTexHon0rnu B COBPEMEHHOM MHUpE.

Hanonmnarsocrtuka.

OO0 HCToNBL30BaHUU YHEPTUHU BETPA.

Opa BpamnjaTeIbHOMY JIBUKEHHUIO.

OueBHIIHOE U HEBEPOATHOE MPH B3aUMOJIEUCTBUM CTEKJIA U BOJIBL.
[Inazma — yeTBEepTOE COCTOSIHUE BEILIECTBA.

Pa3BuTre BETpOIHEPTETHKHY.

CoBpemeHnHble cpenctBa cBsizu. COTOBast CBS3b.

CriocoObl OUYHUIIEHUs BOJABI, OCHOBaHHBIE Ha (DU3UYECKUX MPUHIIUIIAX.
Takoil 11 mycTOM KOCMHYECKUN BaKyyM?

VabpTpa3ByK B NPUPOJIE U TEXHHUKE.

YCTpOMCTBO ONEPATUBHON NAMSITH.

®dusuka cMepua. CMepu Ha ciryk0e uenoBeka.

XWUMUS U LBET.

Hynamu. [lpuunHbl BO3HUKHOBEHUSI U (PU3MKA MPOILIECCOB.

DHepreTuka: BUepa, CeroJHs, 3aBTpa.

DHepreTuyecKre BO3MOXKHOCTH MarHUTOTUIPOJUHAMUYECKOTO d(ddekTa.
DHeprus OyayIero.

Nudopmaruka

HHd)OpMClWlUKCl KAaK HAyKa u Kax 610 npaKmuquKod oessmenvHocmu

1.VcTtopust pazButusi UHPOPMATHUKH.

2.KubepHeTuka - Hayka 00 yIpaBJICHUU.

3.UudopmaTtuka u ynpapiieHHE COIMAIBLHBIMU MPOIECCaMHU.
4. nopmaiimoHHbIE CHUCTEMBI.

5. ABTOMAaTU3UpPOBAHHBIE CUCTEMbI yIPABICHUS.

6. ABTOMaTU3MPOBAHHBIE CUCTEMBbI HAYYHBIX HCCIIECIOBAHMIA.
7. CocTaBHBIE YaCTU COBPEMEHHOU MHPOPMATUKH.

8. [locTpoeHne MHTEIIEKTYabHBIX CUCTEM.

9. IndopmaTuka U MaTeMaTHKa.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

Nudopmatrka 1 eCTECTBEHHBIE HAYKH.

KomnproTep Kak HICTOPUOTEHHBIA (PakTop.

KomnbroTepHast peBOMIOIMS: COIMATIbHBIE TMEPCIEKTUBBI U MOCIEACTBUS.
[lyTh K KOMIIBIOTEPHOMY OOLIECTBY.

NHdopmaTika B IESITEILHOCTH IOPUCTA.

OO01uue npueMsl MPaBOBOTO PEryIUPOBAHUS WH()OPMAIIMOHHBIX OTHOIICHHIA.
[IpaBonapyuienust B chepe MHOOPMAIMOHHBIX TEXHOJOTHUH.

[lpaBuna sTukera mpu paboTe ¢ KOMIBIOTEPHOM CETHIO.

3antuta uapopmanmu B Internet.

HNudopmanmonnas ocHOBa ynpaBeHUsS SKOHOMUKOM.
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20. UadopmarnmoHHbIit OU3HEC.

Hnpopmayus, ee 6udvl u ceolicmsa
. [Ipo6iema undopmaluu B COBPEMEHHON HayKe.
. [lepenava napopmanuu.
. JuckpeTrunzanys HEMPEpPhIBHBIX COOOIIECHU.
. CyOBbeKTUBHBIE CBOMCTBA UH(DOPMAIIHH.
. AHanoroseie OBM.
. HenpepbiBHas u auckpeTHass uHGoOpMaLusi.
. Uadopmarnus 1 sHTpOMHUSL.
. BepositHOCTH M HHpOpMALIHSL.
. [lpobGnema uzmepenus uHGOpMaIUH.
. LleHHOCTHBIN MOX0J] K MHPOPMAIIHH.
. CemanTtuueckass uHpopMalus.
. ATpuOyTHBHas ¥ (PYHKIIMOHAJIbHAST KOHIICTIIUU UH(DOPMAIIHH.
. Mudopmaiusi 1 3BOTIOIUS KUBOU TIPUPOIBIL.
. MadopmatiioHHble MpoIecchl B HEXKUBOU MPUPOJIE.
. OTpaxxenue u uHGpoOpMaIHs.
. Marepusi, sHeprust U uHdoOpMaIus.
. Cunepreruka u unpopMaius.
. Ilo3Hanue, MpluieHUe U HHPOpMAIHS.
. Kaptuna mupa u undopmarus.
. ColicTBa HH()OPMAIMOHHBIX PECYPCOB.
. Madopmarust u cozHanue.

0N LN bk W~

N DD = ek ek ek et ek ik ek e = \O
—_— O 0O 00 1N DN AW —=O

Cucmemvl cuucienus
1. Cucrema cuncienus JIpeBHero mupa.
2. Pumckas cucrema cunciienus. [IpeacraBieHue ducen B HEM U PEIICHUE
apuMETHISCKHUX 3ajad.
3. Uctopust 1eCATUYHON CUCTEMBI CUUCIICHUS.
4. Ilpumenenne B M(POBOM IEKTPOHUKE JBOMYHOM, BOCBMEPHUYHOMN U
MIECTHAATEPUYHON CUCTEM CUUCIICHUS.

Koouposanue ungpopmayuu
. Uctopust xoaupoBanust nHGoOpManum.
. CumBOJIBI U ayihaBUTHI [IJIs1 KOJUPOBaHUS WHGOPMALIUH.
. KogupoBanue u mudpoBanue.
. OCHOBHBIE PE3yIbTATHl TEOPUH KOIUPOBAHUS.
. CoBpeMeHHbIE CTIOCOOBI KOAUPOBaHUS UHOOPMAIIMK B BRIYUCIUTEIHHOU TEXHHUKE.

DB W N~

Onemenmor meopuu 2pagos
. Uctropuueckue Bexu Teopuu rpados.
. 3amauu, cpoAsiuecs K rpadam.
. CBsi3HOCTH B rpadax.
. I'padr 1 oTHOIIICHNST HA MHOKECTBAX.
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5. Teopemsl 0 uncnax rpados.
6. YcroituuBocTh Tpados.
7. Paccrosinus v myTH B rpadax.

Aneopumm u e2o ceoiicmea
. Uctopus popmupoBaHus MOHSATUS «AITOPUTM.
. I3BecTHeMe alnropuTMbl B ICTOPUU MAaTEMaTHUKHU.
. [lpobGnema cymiecTBOBaHUS aITOPUTMOB B MaTeMaTHKE.
. CpencTBa u sI3bIKM OTIUCaHUs (MPEICTABICHMSI) aITOPUTMOB.
. MeToasl pa3pabOTKH aIrOPUTMOB.

DN B W =

Dopmanuzayus NOHAMUS ANCOPUMMA
. [IpobGnema anropuTMHUUECKON pa3perImMOCTH B MaTeMaTHKE.
. OcHoBarenu teopuu anroputMoB- Kimunu, Yepuy, [loct, Trropunr.
. OCHOBHBIE OTIpENIETICHHSI U TEOPEMbI TEOPUU PEKYPCUBHBIX (DYHKIIUH.
. Teauc Yepua.
. [IpoGnemMbl BEIUMCIMMOCTH B MaTeMaTUYECKON JIOTHKE.
. Mamuna Ilocra.
. Mammna Teropunra.
. Hopmanphbie anroputmbel MapkoBa U aCCOIMATUBHBIE UCUUCIICHUS B
UCCIIEJOBAHUSAX I10 UCKYCCTBEHHOMY HHTEIIEKTY.

0O 1N WL B~ WDN—

Ipunyunsl pazpabomku areopummos u npocpamm OJis peueHus NPUKIAOHbIX 3a0ay

1. JKu3HEeHHBIN TUKI MPOTPaMMHBIX CUCTEM.

2. Metonbl ynpaBiieHUs] IPOEKTaMH IpH pa3pabOTKe MPOTPAMMHBIX CHCTEM.
3. MeToasl POEKTUPOBAHUSI TPOTPAMMHBIX CHCTEM.

4. MonynbHBIN MOAXOJT K IPOTPaMMHUPOBAHHUIO.

5. CTpyKTYypHBIl NOAXOJ K IPOTPaMMHUPOBAHUIO.

6. OOBEKTHBIN MOJXO0/ K MPOrPAMMHUPOBAHUIO.

7. JlexsmapaTUBHBIN MOAXO0J K TPOrpaMMHUPOBAHUIO.

8. [MapaynenbHOE MpOrpaMMHUPOBAHUE.

9. Case - TeXHOJIOTUN Pa3pabOTKUA MPOTPAMMHBIX CUCTEM.

10. JlokazarenpHO€ MPOrpaMMHUPOBAHHUE.

OnepayuonHvle cucmembl
1. DBoTOIMS OTIEPAIIMOHHBIX CUCTEM KOMIBIOTEPOB PA3JIMYHBIX THUIIOB.
2. Bo3HHMKHOBEHHE M BO3MOKHOCTH MEPBBIX OMEPAIIMOHHBIX CHCTEM IS
MEPCOHAIIBHBIX KOMITBIOTEPOB.
3. Buemnue komanasl MS DOS.
4. Uctopus pazsutus onepanioHHoil cuctembl WINDOWS.
5. CpaBHuTEenbHBIN aHaM3 onepanuoHHbix cucteM WINDOWS u MAC OS.
6. Oco6ennoctu oneparmonHoit cucteMbl WINDOWS NT WORKSTATION.
7. IlepcnexkTuBbl pa3BuTus onepanuoHHoi cucteMbl WINDOWS.
8. OcoOeHHOCTH ¥ BO3MOXKHOCTHU (aioBbix 00omouek Tuna VOLKOV
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COMMANDER, DOS NAVIGATOR, FAR, DISC COMMANDER wu ap.
9. Yrummmtel NORTON UTILITS u nomoOusbIe.

Cucmemul npocpammupo8aHus
. McTopust sI3bIKOB MPOTPaMMUPOBAHMS.
. SI3BIK KOMIIBIOTEPA U YENOBEKA.
. OOBEKTHO-OPUEHTUPOBAHHOE NPOTrPaMMHPOBAHHUE.
. HempoueaypHbsle cHCTEMBI POTPaMMUPOBAHMSL.
. ICKyCCTBEHHBI WHTEIUIEKT M JIOTUYECKOE MPOTPAMMUPOBAHUE.
. SI3bIKu MaHUNYJIMPOBAHUS JAHHBIMU B PEJISIIIUOHHBIX MOJEIAX.
. MakponporpammupoBanue B cpene Microsoft OFFICE.
. «Buzyansnoe» nporpammupoBanue. VISUAL BASIC, C, PROLOG.
. Bce o DELPHI.
. [IporpammupoBanue Ha HTML, JAVA.
. I3marenbckasa cucrema TEX kak cucrema mporpaMMHUpPOBAHMUS.
. CoBpeMeHHbIE TTapaJurMbl porpaMmupoBanus. Uto nasneiine?
. Huknayc Bupt. CtpykrypHOe nporpammupoBanue. Pascal u Modula.
. Uto mb1 3HaeMm o Fortran?
. Uctopus s3pika belicuk.
. SI3pik AccemOnepa.
. AnroputMu4deckuil s3bIK Epiiosa.
. Bce o Logo-mupax.
. Uctopust mporpaMMupOBaHUs B JUIAX.
. A3p1k mporpammupoBanusa Cu.
. O ¢pupmax-pa3paboTunKax CHCTEM MPOTrPaMMHUPOBAHMS.
. SA3p1ku porpammupoBanus B CYB/I.
. O cucremax nporpaMMupOBaHuUs JJi1 YIECOHBIX LIETICH.
. [IporpammupoBanue s [0S.
. [lporpammupoBanne a1 Android.
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[lpuknanHoe mporpaMmHoe oOecredeHrne 00Iero Ha3HayeHus
. [lporpamMmubie cuctembl 00padoTku TekcToB oa MS DOS.
. IIporpammHbie cuctembl 00padoTku TekcToB mog WINDOWS.
. DnextpoHHble Tabmuipl mog MS DOS.
. OnexkTpoHHble Tadbmumibl mog WINDOWS.
. [IporpamMHBIe cucTeMbl 00padoTKHU rpaduieckoit nHpopmanuu noag MS DOS.
. [lporpamMmubie cuctembl 00paboTku rpaduueckoit nuandopmarmu nog WINDOWS.
. CoBpemennas kommnbroTepHas rpaduka. CorelDraw u Photoshop.
. Komnstorepnas anumarus. 3D Max u gpyrue.
9. IlporpamMHbIe cUCTEMbI 00PaOOTKU CKaHUPOBaHHOUN MHGOpMAIUH.
10. IlporpaMMHBIE€ CHCTEMBIKIIEPEBOTUNKI.
11. Mynbrumenua cucteMbl. KoMnbloTep M My3bIKa.
12. Mynstumenuna cucteMbl. KoMmbroTep u BUAEO.
13. O030p KOMIBIOTEPHBIX HTD.
14. Cuctemsl ynpasienusi 0azamu gaHHbeix mog MS DOS u WINDOWS.
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15. Cucremsl yrpaBieHus pacnpeaeneHabiMu 0azamu nanueix. ORACLE u gpyrue.
16. O6yuaronue cucteMbl.CpeacTBa CO37aHUs AICKTPOHHBIX YU4EOHUKOB.

17. O6yuaromue cucteMbl. CpecTBa CO3AaHUS CUCTEM JUATHOCTUKH U KOHTPOJIA
3HAHWM.

18. CeTeBble U TENEKOMMYHUKALIMOHHBIE CEPBUCHBIE IPOTPAMMBI.

19. O nporpamMax-nouckoBrukaxB MHTepHeTe.

20. O mporpamMmax-6pay3sepax B HTepHeTe.

21. CucreMbl KOMIBIOTEPHOU aareOphl.

22. Tlaker MathCad.

23. Pa3Butue mporpaMMHBIX CpPEICTB MareMaThuueckux BeruucieHuit ot Eureka no
Mathematica.

Cucrembl 00pabOTKH TEKCTOB
. Cuctembl 00paboTku TekctoB B MS DOS.
. TexcToBBIN penakTop JIEKCUKOH.
. TexctoBbIit Tiponieccop Word.
. HactonpHas m3nmarensckas cuctema PageMarker.
. HacrospHas m3parensckas cucrema TeX.

DR WN -

CucTtemMbl KOMIIBIOTEPHOU TpaduKu
. Boamoxnoctu CorelDraw.
. Uto moxet Adobe Photoshop.
. O630p rpaduueckux penakropon s IBM PC.
. KomniproTepHas anumanusi.
. CkaHupOBaHUE U paClO3HABaHHE N300PaKeHUI.
. BO3MOXHOCTH UM TIEPCIEKTUBBI PA3BUTHUSI KOMIILIOTEPHOU rpaduKu.
. ®opmarsl rpaduueckux Qaitnos.

NN 0B W

B, CYBJ
. Mnpopmanmonnast cucrema (6a3a nanueix) «bopei».
. IadopmanmonHbie CIpaBOYHbBIE CUCTEMBI B YEJIOBEYECKOM OOIIECTBE.
. MlapopmanmoHHble MOUCKOBBIE CUCTEMBI B YEJIIOBEUYECKOM OOIIIECTRBE.
. bas3wl manneix n MHTEpHET.
. 'eonndopmaImoHHbie CUCTEMBI.
. [IpoexTupoBanue u mporpaMMHupoBaHue 0a3 JaHHBIX.
. CYB/JI Oracle.
. Unpopmanmonnas cucrema «l anaktukay.
. Madopmanmonnas cucrema «KOHCYJIBTaHT TUTIOCH.
10. Madopmarmonnas cucteMa «['apaHT mocy.

O 00 IO\ Lt B WD =

Apxurexktypa 9BM
1. leTtanbHOE OMUCAHUE APXUTEKTYPhI (POH-HEHMAHOBCKUX MAaIIUH.
2. JleTanbHO€ ONMCAaHHUE IIMHHOW apXUTEKTypbhl DBM.
3. CucteMbl KOMaH/ MalluH Pa3IUYHbIX MMOKOJCHU, aJpecalus NaMsTH.
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Hctopus pa3BUTHS BBIYUCIUTEIBHON TEXHUKHU
1. JlokoMIIbIOTEpHAST UCTOPHUS PA3BUTHUS BBIUUCIUTEILHON TEXHUKHU.
2. Briag Y.br66umkxa B pa3pab0oTKy NPUHIUIIOB (DYHKIIMOHUPOBAHUS
aBTOMATUYECKUX LUU(PPOBBIX BHIUUCIUTEIbHBIX MAIIIHH.
3. Paboter k. ®on Heiimana 1o Teopuu BHIUUCIUTENHHBIX MAIIIHH.
4. Uctopust co3manus u paszsutust IBM 1-ro mokosienus.
5. Uctopus co3ganus u pa3putusa IBM 2-ro nokojeHusl.
6. Ucropus co3nanus u pazsutust IBM 3-ro nokoJsieHus.
7. Uctopus co3nanus v pa3Butus IBM 4-ro nokoJsieHus.
8. MuKpoOIpoLeccopbl, UCTOPUS CO3/AaHUs, UCTIOIb30BAaHUE B COBPEMEHHOW TEXHHUKE.
9. Ilepconanbabie OBM, nctopust Co3/1aHusl, MECTO B COBPEMEHHOM MHPE.
10. Cynep-2BM, Ha3zHauy€HHE,BO3MOKHOCTH, MPUHIIUIBI IOCTPOCHHUS.
11. Ilpoexkt DBM 5-10 MOKOJEHUS: 3aMBbICENl U PEATBHOCTD.
12. MHuoromnporneccopubie 9BM u pacnapasuieiiBaHue IpOTrpamM.

ApXUTEKTypa MHUKPOIPOLIECCOPOB
1. Apxurektypa NporeccopoB MaIIUH 2-TO U 3-T0 TOKOJICHH.
2. ApxuTekTtypa MUKpoIpoleccopa cemercrtsa PDP.
3. ApxuTeKkTypa MHKpoIIpoIieccopa cemeiicTra Intel.

Buemnne ycrporictea 9BM
1. CoBpemMeHHbIE HAKOTUTETN WH(GOPMAIIUU, UCTIOIb3YEMbIE B BHIYUCIUTEILHOM
TEXHHUKE.
2. Jlucriien, uX 3BOJIOLMS, HAMIPABIICHUS Pa3BUTHA.
3. Ilevararompe ycTpoicTBa, UX SBOJIIOLNS, HANIPABIICHHUS Pa3BUTHS.
4. CkaHepbsl M MporpaMMHas MoIIepKKa uX paboThL
5. Cpencta BBOJA U BBIBOJIa 3BYKOBOW MH(POPMAIUH.

Jlornueckue ocHOBBI (YHKIIMOHUpPOBaHus DBM
1. Pa3znuunHbie BUABI TPUITEPOB U UX COMOCTABIICHHE.
2. OnepanmoHHble y3161 DBM.
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2.3 MeToauyeckue peKOMEHIANUH MO OOY4eHHI0O MPOrpaMMHPOBAHUI0 B
HIKOJIe

Bonpoc o HeoOxonumocTH OOydeHHsl N1eTel OCHOBaM IPOTPaMMHUpPOBAHUS B
HAy4YHOM W HAYYHO-METOJHMYECKON JMTepaType YxXKe I0Jroe Bpems oOCyxXKaaeTcs
VUYEHBIMHU, VUHUTEISIMM M CHEIHATUCTaMM B 00JacTH  MHQPOPMAIMOHHBIX
TexHojorui. MccnenoBarenu, paccMarpuBas NpOrpaMMHpPOBAaHHE, Kak OOILIEHHE C
KOMIIBIOTEPOM Ha SI3bIKE TMOHATHOM €MY U HCIOJIB3YIOIIETO €ro 4YeJIOBEKOM,
M3HAYalIbHO MOJJEpKaIM HIC0 OOyueHUs JeTed NMPOrpaMMHUPOBAHUIO C PAHHEro
Bo3pacta. B 80-¢ roapl mpouuioro Beka OJWH K3 OCHOBOIIOJIOKHUKOB TEOPUH
HMCKYCCTBEHHOTO HWHTEJUIEKTa, co3narenb sizbika Logo Celimyp Ileiimept (Seymour
Papert) B cBoeil u3BecTtHOM KHure «llepeBopoT B co3HaHuu: JleTH, KOMIBIOTEPHI
IUIOJOTBOPHBIE MIEW» HAIMUCAN, YTO «... M3YUYECHHE S3bIKa JIy4dllle BCErO YIAeTCs
JETAM, KaKIbl HOPMAJIbHBIM pEOCHOK yduTcs TOBOpUTh. [louemy OBl eMy He
HAy4YUThCSI TOBOPUTH C KOMIBIOTEPOM?» [55].

[Ipennoceuiku O TOM, YTO aIrOPUTMUYECKOE MBIIUICHUE MOKET OTINYaThCS
OT MaTeMaTU4YeCKOro MBIIUIEHUS, B IUIaHE 3aBUCUMOCTH OT JIMHAMHYECKOTO
COCTOSIHUSI ~ BBIUMCIUTENILHOTO TMpOIecca, CTPYKTYpbl H  KOJIMYECTBA JIaHHBIX,
NapajuieIbHOTO BBIMOJIHEHUSI MPOLIECCOB ObUIM MPEACTABJICHbI B CTAaThe KIIACCHKA
nporpammupoBanus J[. Kuyra «AnropurMuueckoe M MaTeMaTHUYECKOE MBIILICHUE)
(1981).

Peanuu coBpeMeHnHol MH(DOPMAIIMOHHON 3MOXH C KaXIbIM pa3oM Bce 0oJblie
1 0oJbllIe TOATBEPKIAIOT, YTO COAEPKAHUE IIKOJIBHOTO O0Opa30BaHUs, B TOM YHUCIE
HAy4YHOTO W  €CTECTBEHHO-MAaTEMaTUYECKOTO  0o0pa3oBaHMs, HYXKJIAaeTcsi B
3HAYUTEIBHOM IepecMoTpe. B mociennue roapl BO MHOTHX CTpaHaX MUpa Hadaid
aKTUBHO BHEAPSATh B Yy4eOHbIE IUIAHBI IIKOJBI y4eOHbIE MPEIMEThI, OOydarouue
OCHOBaM MPOTPaMMUPOBAHUS.

C ocenu 2014 roga OCHOBBI IMPOTPAMMUPOBAHUS HAYAIM W3y4aTh B IIKOJAX
BenmukoOpuranuu. Yuyamuecs HadalbHBIX KJIACCOB OPUTAHCKUX IIKOJ C TMOMOIIBIO
Takux MporpaMMHbIx obOecneuenudt, kak MIT’s Scratch, Kodu, Logo yuarcs
CO37]aBaTh MPOCThIE MpOrpamMMbl Mo OjokaM, a B 11 jer ydammecs NOHKHBI UMETh
npeacTaBieHne 0 0a30BbIX AITOPUTMHUYECKUX CTPYKTypaxX M HUCHOJb30BAaTh MX TMPU
CO3/IaHUM y4eOHBIX Mporpamm [56].

®dunckuii poekt Koodi 2016, yuebnble muansl psaa apyrux crpan (FOxxnas

Kopes, Ocronms, ®panuusi, ABcTpanus) Takke MNPEANoJaraloT oOydeHue JeTeu
OCHOBaM MPOrPaMMHUPOBAHUS C HaYaJIbHBIX KJIACCOB.
Cnenyer OTMETUTh, 4YTO TEHICHIIMIO pPAHHETO0 OOYYeHHsS MNPOTrPaMMUPOBAHUIO B
IIKOJIE  MOJAEP>KUBAIOT MHOTOYMCIIEHHBIE BEAYIIME BEHIOPHl B  001acTu
WHQOPMAIIMOHHBIX TEXHOJOTUHA. OTH KOMIAHUM HE TOJBKO MPEJOCTABISIOT
OOCTYIIHbIE HHCTPYMEHTBHI [JIsi TPOTPaMMHUpPOBAHMsS, HO M TaKXKe IOBCEMECTHO
MOJJICPKUBAIOT M€ OOydeHHs MporpaMMHUpOBaHHI0O B Iikoyie. OrpoMHOe
KOJIMYECTBO TIOJIb30BaTeNeld Takux pecypcoB, kak MIT’s Scratch, Codecademy,
Code.org u ap. moKa3bpIBaIOT PaACTYIIUA MHTEPEC COBPEMEHHOI0 OO0IIEeCTBa JIOJEH K
3HAHUIO U MMOHUMAHUIO HCKYCCTBA MPOTPAMMUPOBAHUSI.

OOyueHrne KOMIBIOTEPHOM IPaMOTHOCTH B Ka3axXCTAHCKHMX LIKOJAX TPUIALATh
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JeT Ha3zaJl MPEeJCTaBIOCh Kak OoOydeHHEe OCHOBaM MpPOrpaMMHUPOBaHUA. YueOHas
muctuiuiiHa «OCHOBBI MH(MOPMATUKA W BBIYUCIHUTETbHAS TEXHUKA» B CTapIINX
KJlaccax CpeJHel IIKOJbl MpernojaBaiack moj Jo3yHrom «lIporpammupoBanue —
BTOpas rpamMoTHOCTH». B 1986 -1987 yuebHOM rojy, korma B IIKOJaX HE ObUIO HU
KOMIIBIOTEPOB,  HM  CHEIUAILHO  MOJATOTOBJICHHBIX  YUHUTENEeH,  U3yuyeHue
AITOPUTMHUYECKOTO $SI3bIKa MOTJIO TO3BOJHTH CTAaHIAPTU3UPOBATH, MPUIATH EIUHYIO
dbopMy BceM  paccMaTpuUBaeMbIM  alrOpuUTMaM B Mpolecce  oOydeHus
MpPOTPaMMHUPOBAHUIO. DTOMY CIOCOOCTBOBAjIO TO, 4YTO OCHOBHOE COJEpKaHUE
nepBoro y4yeOHWKa WHDOpMATHKH, TEPEBEACHHOTO Ha Ka3axXxCKUW S3BIK, OBLIO
MOCBSIIEHO BOIPOCAM AJITOPUTMU3AIMU W IporpammupoBanus [57], [58].

M3ydyeHrne OCHOB alrOpUTMHU3ALMHU U MPOTPAMMHUPOBAHUSA M Ceiuac sBISETCS
HEOTHEMJIEMOM YaCThIO0 MIKOJBHOTO Kypca MHPOPMATUKH B Ka3aXCTAHCKHUX IITKOJAX.
Kazanock 0b1, moOBcEMeCTHOE M3yUE€HHUE MPOTPAMMHUPOBAHUS B IIKOJIE U BY3€ JOJDKHO
OKa3aTh OJaroTBOPHOE BIMSHHWE B ITOW 0OJACTH, HO ATOTO TIOKAa HE MPOUCXOIUT.
Taxxke W3MEHWIMCh LEMM W 3aJadd, COJEp>KaHHE€ W YCIOBUS H3YYEHHS] OCHOB
MporpaMMHpOBaHus B IKoJie. TakuMm oOpa3om, Bce 3TO TpeOyeT OOHOBIICHUS
TPAAUIIMOHHBIX METOJ0OB U TMOJXO0JIOB OOYy4Y€HHUS MNPOTrpaMMHUPOBAHHUIO B IIKOJIE.
CnenoBaTenbHO, CYIIECTBYET HEOOXOIMMOCTh MOUCKA HOBBIX 3(P(EKTUBHBIX CPEICTB
Pa3BHUTUSL AITOPUTMHUYECKOTO MBIIUICHUS Y [IKOJIBHUKOB, OOYCIIOBJIEHHAs €ro
3HAYUMOCTBIO I JaJbHEHIIe camopeaM3alud JUYHOCTU B HHGPOPMAIMOHHOM
oOI1ecTBe.

[losToMy wuccnenoBaHus, TPOBEACHHBIE B LEISIX H3y4eHHUsT 00pa30BaTEIbHBIX
noTpeOHOCTEH Ka3aXxCTAaHCKUX IIKOJLHUKOB TIO MPOTPAMMHUPOBAHHIO, MOKA3aH, YTO
CYIIECTBYIOT MPOOJEMBbI HE TOJBKO y4eOHO-METOJUYECKOTO XapakTepa, HO U Oojee
IIIPOKOTO MaciTada, KaKk OTHOIICHHUS W MOTPEOHOCTH CYOBEKTOB 00pa30BaTEILHOTO
npoliecca K BOIpocy 00ydeHus MpOoTrpaMMUPOBAHHIO B IITKOJIE.

Ha crnenytomem »9tame mnpoBOAMIOCH BBIOOPOYHOE  HUCCIEOBAHUE TIO
BBISIBJICHUIO OTHOIIEHHSI K 3TOW TpoOIeMe OCHOBHBIX €r0 CyOBEKTOB - ydalluxcs
IIKOJI, UX poauTenel, yuurtened. OOydeHre MporpaMMUpPOBAHUIO B IIKOJIE BKIIFOUAET
HE TOJBKO JJIEMEHTHI MEJaroruueckoro IMpolecca, HO W HCIOJIb3YeT pa3IndHbIC
anmapaTHO-TIPOTPaMMHBIE CPEICTBA M oOecreueHus. B cBSI3u ¢ 3TUM BBIOOPOYHOE
HCCIIEJIOBAHME TaKXKe TMOJPa3yMeBaeT W3Y4YCHHE MHEHUM CHEIUaMCTOB B 00JacTu
MH)OPMAIIMOHHBIX TEXHOJIOTMM 10 wucciaeayemMoi mnpoobieme. s  BBISBICHUSA
OTHOILICHUN KaXJ0N TpyMIbl CyOBEKTOB BOMPOCHI CIPYNIHUPOBAHBI IO YETHIPEM
KaTeropusiM: Il YYal[uxcsl IIKOJ, POJUTENEH, YIUTENeH U CIEeIUaMCTOB B 00JIaCTH
nH(OpMaIMOHHBIX TexHOoJoTui. [Ipu pa3zpaboTke BONPOCOB OBLIM YUYTEHBI BO3pacT,
chepa EATEIBHOCTH, OMNBIT pabOThl pPECHOHIEHTOB. B  cooTBercTBUM C
pa3BelbIBATENHHBIM TUIAHOM HCCIICAOBAHMS IJISl BBIIBICHUS OTHOIIEHHS y4aCTHHKOB
K BOIpOCY OOydYeHHs] MPOrPaMMHUPOBAHUIO B IIKOJI€ ObUIM BBIOpaHBI CIEAYIOIINE
HaNpaBIICHUS :

® BUJCHHE U MEPCHEKTUBHI MAaCCOBOTO BHEIPEHUS «IIPOrPAMMUPOBAHUS
B YUEOHYIO TIpOTpaMMy 00I1e00pa30BaTEIbHOM IIKOJIbI;

® MOTHUBBI, KOTOpPbIE HHUIIMUPYIOT 00y4YeHHE JeTei MpOorpaMMHUPOBAHHIO C
HA4YaJbHOTO YPOBHS 00pa3oBaHUS;
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® TOTOBHOCTh MEAAroroB K 00y4EHHUIO0 MPOTrpaMMHUPOBAHHUS B IIKOJIE;
® YCIIOBHSI, HEOOXOOUMBIE Uil 00yYEHHUsI IPOrpaMMHPOBAHUIO B IIKOJIE U
IpyTHe.

B BBIOOpOUYHOM HcceIoBaHUM MIPUHSAIM yuyacTtue 43 yuamuxces, 20 poauTenet,
22 yuwurtens o0meoOpa3oBaTebHbIX W CHEIUAIM3UPOBAHHBIX KON ((pu3uko-
MareMarnueckux) r.Actanbl, AnMaruHckoid u JKamObuickoit obGnactu PecryOnmuku
Kazaxcran. AHKeTHMpOBaHHME MPOBOAWIOCH JABYMSI CIOCOOaMHU: OYHOE Yy4dacTue
yYalluxcs, pPOAUTENICH, Yy4yuTelled U oHjauH-onpoc  [T-cmenmamucrtoB ¢
ucnoJib3zoBanueMm cpeactB Google Forms.

Ha Bompoc ankersl «Xotemu Obl Bbl HayduThCcs MOpOTrpaMMHUPOBATH?Y
y4aliuecs: CHenuagIu3upOBaHHON IIKOJBI B Bo3pacte 15-16 mer orBetunu: «Jla» -
62,8% (27), «Ckopee Bcero aa, ueM Het» — 25,6% (11), «Ckopee Bcero, HET, 4eM Ja»
—7% (3), «Het» —4,6% (2).

[Mprunny mog06HOTO BEIOOpPA OOBSICHSAIOT OTBETHI YUAIIUXCS HA BOMPOC O TOM,
YTO UX MOTHUBHUPYET K U3yUYCHHUIO MPOTrpaMMHUPOBaHMs B miKoJe (Tabnuia 6).

VYyamuecs: BbIOMpaay OJHO WIM HECKOJBKO OTBETOB, MPEJIOKEHHBIX W3 7-U
BapuaHTOB. [Ipu 3TOM OOJBIMIMHCTBO pecrnoHAEHTOB (74%) oTMEHaroT, 4YTO YMEHHE
IpOTpaMMHUpPOBAaTh  CIIOCOOCTBYET  Pa3BUTHIO  BBIYUCIUTEIBHOTO  MBIILICHHUS.
Pe3ynbrarhl aHKETHUpPOBaHMS MOKa3ajid, YTO HAUOOJIbIIEE KOJIWYECTBO PECIOHAECHTOB
KEHCKOTO II0JIa PacCMaTpUBaeT IMOJIb3y OT YMEHHs MPOrPaMMHUpPOBaTh MMEHHO B
Pa3BUTUM MBIIUICHUSA. TaKkKe YYaCTHUKU CUUTAIOT, YTO YMEHHE MPOrpaMMHUPOBATH
MOMOTAET TMOJb30BaThcsi MUGPOBBIM ycTporcTBOM (44%), 3apaboTtars neHbru (44%)
1 co3naBaTh Urpsl (37%).

Tabmuna 6 — MHeHue ydaluxcsl CTapIIMX KJIacCOB O MOTHMBAaX K HU3YUYECHHIO
MIPOTrPaMMHUPOBAHUS B LIKOJIE

5 8 Kak BwI nymaere, ymeHue mporpaMMrupoBaTh moMoraerT Bam (Mo)XHO BBIOpaTh
o = HECKOJIBKO OTBETOB):
: = 2 : =
\%E\ g = 2 m % z ] o 2
g2 g & 5 = | 2 & ex3|82xs|E& )
g o A < O o & E o 2 4 = | = i’
Q 2 = 2@ & = = A 5 g

g = ® = S 3 = = A s 5 s E O < = 5
z S g 5 g 2.2 g SZz2| 882 | ¢ &
S 5) 5 Q = @ E oo | HE | a 1)

= 2 8 ) S o =~ o © < e}
5 = = 8 ESE |28 | REEE| 555 & 2
oS = 9 = 3 5 &g = =z EZc| 585 E | 8 &
~ S a = E g > E o & EENE| 5@ E| O 3]
Bcero, 43 74%(32) | 44% (19) | 12% (5) 14% (6) 9% (4) 37% (16) | 44%(19)
U3 HUX:
Majnpuuku | 33 70%(23) | 45% (15) | 12% (4) 18% (6) 12% (4) | 39% (13) | 52%(17)
JEBOYKHU 10 90% (9) | 40% (4) 10% (1) | 0% (0) 0% (0) 30% (3) 20% (2)

B mensix BbIABICHUA OTHOUIEHUS POJUTENEH K BONPOCY OOydeHHs
MPOrPAaMMHPOBAHUIO B IIKOJIE MPOBOJWIOCH AHKETUPOBAHUE POIUTENCH ydaluxcs
11-15 ner ropoiackux MU CEIbCKUX IIKOJ. B anketupoBanuu mnpuHsiM ydactue 10
poIMTENEeN yYalquxcsi TOPOACKOM IIKOJbL, 10 poaurenerd ydammuxcs CeIbCKOU
WIKOJIbI. Pe3ynbrarsl OTBETOB POAUTENEHM HA HEKOTOPHIE BOMPOCHI AHKETHI
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MPEICTaBJICHbI B Ta0HIe 7.

Tabmuna 7 — Pe3ynbraThl aHKETUPOBAHUS IO BBISIBICHUIO
BOIIPOCY 00y4€HHUs TPOTPAMMHUPOBAHUIO B IIKOJIE

OTHOILLIEHUSI POJUTEIEN K

N

Bomnpocsr

OTBeTHI poAUTENCH YUAITUXCS

TOPOJICKOM HIKOJIbI

CEJILCKOU IIKOJIBI

Hroro

<
=

J1a, YeM HET

Ckopee Bcero,

HCT, 4YEM Ja

Her

<
=

Ckopee Bcero
Ia, 9eM HeT

Ckopee Bcero,
HET, 4eM Jia

Her

Ja

Ckopee Bcero
Jla, 4eM HEeT

HCT, 4YEM Ja

Her

Kak Bur
Jymaere, eCTh
B0
HEOOXOUMOCTD
VYHUTh peOCHKa
OCHOBaM
MPOrpaMMHPOBa
HHS B MIKOje?

100
%
(10)

39
2 3| Cxopee Bcero

- O
SR

0%
)

30
%
3)

AU]
2o
N

N —_

—
S

~
R

10
%
(M

65%
(13)

25%
o)

N W
=% Ckopee Bcero,

5%
ey

OO0yuenne
IPOTPaMMHPOBa
HUIO C paHHEro
Bo3pacTa (8-9
JIET)
MOJIOKUTEIBHO
BITUSIET Ha
pasButue
BBIYUCIIUTEIIEHO
TO
(anropuTMHYeCcK
oro,
MaTeMaTu4ecko
T'0) MBIIIJICHUS
pebenka

40%
“4)

60%
(6)
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IIKOJI HE TOJJIEPKUBAIOT 00yUYEHHUSI IPOrPaMMHUPOBAHUIO B HAYAJIbHOW IIKOJIE.
yuuTenen

Pe3ynbprarhl aHKeTHpOBaHHSI POJMUTETICH B COBOKYIIHOCTH C OTBETaMHU Ha
JIpyrue BOIPOCHI MOKa3add HAJMYUE BBHICOKOW 3aMHTEPECOBAHHOCTH Y POJAMTENCH B
oOy4eHHH TPOTPAMMHUPOBAHUIO B IIKOJIE.
CEJIbCKUX IIKOJI 3]IeCh 3aMETHO PacXOMdSTCS, POJUTEIN U3 TOPOJCKON MECTHOCTH
(100%) yOexxaeHbl B HEOOXOAMMOCTH HM3Y4YEHHUS MPOTpaMMHUpPOBaHUs B IiKose. Tem
He MeHee, 30% Bcex poauteneil, B ToM uuciie 40% poaurteneil ydammuxcs ropoaCKUX

OcHOBHasA

4acTh,

9TO

68,1%
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CHEIMATM3UPOBAHHBIX IIIKOJI, MIPUHSABIINX y4acTUE B HUCCIECIOBAHUU, TAKXKE YBEPEHBI
(otBeT «/la») B HEoOXoauMOCTH 00yUeHMs] peOCHKAa OCHOBaM IMPOTPAMMHPOBAHUS B
mkone, 27,8% coriacHsl ¢ yTBepxkAeHHeM (oTBeT «Ckopee Bcero na, uem Hety). [pu
sToM  86,4%  yuuTeNel-pEeCOHACHTOB  MOJAEPKUBAIOT  HUICH0  OOydeHHs
MpoTrpaMMHUPOBAHUIO B HadanbHOU 1ikosie. Ha Bompoc anketsl «CornacHsl g Bel ¢
YTBEPKJACHUEM, YTO [Jisi OOy4eHHs MPOTPaMMHUPOBAHUIO B IIKOJE TOTOBHOCTH
YUMTENS, Ba)KHEE, YeM HaJMyhe HUHCTPYMEHTa 0Oy4yeHus (HampuMmep, KOMIIBIOTEpa,
MIPOTPAMMHOTO OO0ECIIeUeHHs)?» YUHUTENd OTBETWIM CIAeAyIImMuM obpazoM: «Jlay —
54,5%, «Cxopee Bcero aa, uem Her» — 22,7%, «Ckopee Bcero, HeT, ueM ga» —9,1% u
«Het» — 13,7%.

Cratuctuueckoe 0000IIEeHHE TMPEACTaBICHHBIX BBINIE JAHHBIX M JAPYTUX
COCTABJIAIONIMX  HCCIENOBaHMs  IOKa3ajlo, 4YTO  HcclenyemMble  CyObeKTbI
o0pa3oBaTeNbHOIO Tpollecca MO MNPOrPaMMUPOBAHHUIO B MIKOJE MPEAIOIararoT
00s13aTenbHOE O0yYE€HHE NPOTrpaMMHPOBAHMIO B IIKOJE, MPU ATOM HE HCKIIOYas
BO3MOXHOCTh OOyYE€HHS M Ha HadyaJlbHOM ypoBHe oOpaszoBanus. Yuutensa u IT-
CHELMATUCTBl  Haubojee  MOAXOASIIMM  HMHCTPYMEHTOM i OOydeHHs
MPOTPaMMHUPOBAHUIO B HAYaJILHOM IIIKOJIE CUMTAIOT MPOTrpaMMHYI0 cpeny Scratch, B
OCHOBHOI 1mkoje — Python, a B crapiieil ctynenu o6iieobpa3zoBaTeIbHON MIKOIBI —
Cu nomoOHbIE MHCTPYMEHTHI CO3/aHMs MporpaMMHOro oOecredeHus. OTHOIIEHUE
HCCIIEyeMOTO KOHTHMHTEHTa Y4YUTENed U CIEHUAIMCTOB K BOMpOCYy (popMupoBaHUs
COJIEpKaHusl IIKOJBHOTO Kypca MPOTPaMMHUPOBAHUS OKa3aJIOCh HEOJIHA3HAYHBIMU,
TEM CaMbiM TIOATBEPAHMB MPEINOJIOKEHHE O TOM, UYTO OOECIeueHUue ero
yCTOMUMBOCTH, OyJIeT HE MPOCTOM 3amayeld B YCIOBUAX JIUHAMUYHOTO Pa3BUTHUSA
MH()OPMAIIMOHHBIX TeXHOJOTUH [59].

Ilpoepammuposanue 6 cpede Scratch

Scratch (Ckperuy) — cpema mporpaMMHpPOBaHHUs, KOTOpas aeT BO3MOKHOCTH
y4daluMcsT MIIAJAIIET0 U CPEHEro IIKOJIBHOTO BO3pacTa CO3/1aBaTh UIPbI, (UIBMBI,
aHUMUPOBAHHBIE UCTOPUU U MHOTOE JPYroe.

OnHuM #3 JOCTOMHCTB JaHHOM Cpeabl SBJSIETCS TO, YTO OHAa SIBIISIETCA
CBOOOJHO pachpoCTpaHsieMbiM MPOTPAMMHBIM MPOJYKTOM, TaKUM OOpa3oMm, Jiodas
oOpa3zoBaTenbHas OPTraHU3alMs MOXET CKayaTh MPOrpaMMy U3 MHTEPHETA IO CChUIKE
https://scratch.mit.edu ¥ TPUCTYNIUTh K HEMOCPEICTBEHHOMY HM3YyUEHHIO U pabOTe B
HOBOU cpene mporpammupoBanus. Cpena mporpamMmmupoBaHusi Scratch He TpeOyer
YCTaHOBKH.

[IpoexT mo co3manuto Scratch Obu1 MHUIMUpPOBaH B 2003 roay mpu NoAAEpKKe
xkoMmmmanuii Science Foundation, Intel Foundation, Microsoft, MacArthur Foundation,
LEGO Foundation, Code-to-Learn Foundation, Google, Dell, Fastly, Inversoft u MIT
Media Lab. Cama cpema Scratch paspabotana W NOAIEPKUBACTCA TPYMNION
pa3paboOTYMKOB TMMOJ pykoBoAcTBoM Mutuena Pesnumka (Mitchel Resnick) w3
Maccauycerckoro wuHctuTyta TexHosorun (MIT Media Lab). Scratch sBmsercs
CBOOOHO pacnpocTpaHsieMbIM MPOJTYKTOM, 4TO HEMaJIOBAXKHO IS
o01meoOpazoBaTeNnbHBIX ITKOJ. Ero paspadoTka Bemercs Ha si3bike Squeak, oTHOM u3
HacinenHukoB Smalltalk. Pa3paboruuk s3pika Smalltalk, Aman Kel, amepukaHckuii
YUEHBI B 00JIACTH TEOPHUM BBHIYUCIUTEILHBIX CUCTEM, OJIUH U3 MHUOHEPOB B 00JacTU
00BEKTHO-OPUEHTUPOBAHHOTO TIPOTPAaMMUpOBaHUsI U rpaduueckoro uHTepdeiica,
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OYEHb 3aWHTEPECOBAHHO OTHOCHUTCS K Pa3BUTHUIO MBIIUICHUS M KPEATUBHOCTHU JIETEH.
Anan Keli cuutaer, 4To Takoe pa3BUTHE IOJDKHO HAYMHATHCA KaK MOKHO DPaHbIIIE:
«...COBpEMEHHbIC MYJIbTUMEIUNHBIE TEXHOJOTHH, KOTOPbhIE MOLIHO (OPMUPYIOT
HaIlIM CIIOCOOBI MBIITUICHHUS, TOJDKHBI OBITh JTOCTYIHBI Kak MOXKHO paHsbiie (the media
that powerfully shape our ways of thinking must be made accessible as early in life as
possible)».

Cpena (u s3bIK) mporpammupoBaHus Scratch, mo 3amymke ero cosmareset,
SBISICTCI Kak pa3 TeM CPEACTBOM, KOTOpPOE CIOCOOHO (GOpPMHUPOBATH «CIOCOOBI
MBIIUICHUS» (PUCYHOK 22).
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Pucynoxk 22 — Mudopmanus o Scratch

Pazpabotuuku cozmaBanmu Scratch mns nereit 8 — 16 ner, HO u AeTH OoJiee
paHHEro BO3pacTa, HampuMep 6-7 JETHUE JETH, KOTOpble YMEIOT YMTaTh, MUCATh, a
TaK)Ke MOJIb30BAaThCS MBIIIBIO, MOTYT paboTaTh B 3TOUM cpene HajJ MPOEKTaMu BMECTe
CO CTapmIUMH (C POAUTEISIMA WIM CTapIIUMHU OpaThIMHU U CECTpaMH) U CO3/aBaTh
MPOCTHIE, HO COOCTBEHHBIE MPOTPAMMEBL.

Bo Bcem mupe mnomymspHOCTH MporpaMMHupoBaHMs Ha Scratch nuHaMu4yHO
pacTer, MO CTaTHCTUKE OQUIMANGHOTO caiTa B JaHHBIH MOMEHT HWMECIOTCS
CJIEIYIOIIHNE TTOKA3aTeNH:

~ mpexacraieHbl 26 370 762 npoekToB;

— 3apeructpupoBanbl 22 373 379 nonbs3oBaTenei;
~ pasmeniensl 133 800 071 koMMeHTapueEB;

~ coznanbl 3 894 091 crymaum.

Ha caiite Taxke mnpencTaBICHO BO3PACTHOE PAaCIPEAECICHUE NOJIb30BaATEIEH
Scratch (pucynok 23)
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Pucynok 23 — Bo3pacTHoe pacrpesieiieHie nojn3oBarenei Scratch.
Hcmounuxk: hitps.//scratch.mit.edu/statistics/
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Cama wupgeosiorust Scratch mNO3BOJSIET HCHOJB30BaTh MPU OOYyYEHUHM TaKue
COBPEMEHHBIE METOJHMKH M TEXHOJOTUM OOydYeHHs, Kak MpOOJEeMHBIA MOAXOd H
MeTo MpOoeKTOB. [locne n3ydeHus: OCHOBHBIX KOHCTPYKLIHM A3bIKAa U BO3MOKHOCTEU
Cpelbl CTaBUTCS 33aJada MO CO3JaHUI0 M pa3pabOTKe COOTBETCTBYIOLIEIO IMPOEKTA.
OTO0 MOTYT OBITh Pa3NUYHBIE HCTOPHUH, TEMATHKY KOTOPBIX YYUTENb MpEAsiaraeT c
Y4E€TOM BO3PACTHBIX OCOOEHHOCTeM ywanuxcs, Hampumep, «Mosi ceMbsi», «Mou
yBieueHus», «TamaHTinuBbie moaAW» (TpaaAWUMOHHAs TEMaTHKa NPOEKTOB IS
NPOTEAEBTUYECKOTO 00yUYeHUsI); PeKJIaMHble POJIMKH; aHUMUPOBAHHbIE UCTOPUH IO
CTHXaM M CKa3KaM, M3y4aeMbIM B IIKOJIE U MPOCTO JIIOOMMBIMH YYEHHKaMH U T.J.

(pucyHok 24).

SRR ET S TRopsintrart - nipdadnn £ 28 TTD 338 oSepiih Apomite s

Habpaisde oL

|I..-l"""il HL g o P e = T ]

Pucynox 24 — Bo3moskHocTH cpenbl Scratch
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Kak Bugno, Scratch peiictButensHO mMmeeT Ooratble BO3MOXKHOCTH. [lpu 3TOM
JUISl Hadalla ero M3ydeHHsl He TpeOyeTcs HU4Yero (Ha MEepBbIX MOopax), KpoMe yMEHUs
YUTaTh, MOCKOJBKY MPOrpaMMa COCTABIISIETCSI U3 TOTOBBIX IIBETHBIX OJOKOB. DTOMY
YPOBHIO COOTBETCTBYIOT MPAKTUYECKH BCE MEPBOKIACCHUKU.

[lporpamma Scratch B 00BEKTHO-OPUEHTUPOBAHHOM Cpelie «coOupaercs» u3
Pa3HOLIBETHBIX OJIOKOB KOMAaHJl TaK e, Kak COOMparoTCs U3 Pa3HOILBETHBIX
KUPIUYUKOB B KOHCTpyKTOpax Jlero pasmuunbie 00bekThl. Co3laHue mporpaMm B
Scratch mpoucxoauT myTéM coBMelleHHs rpaguueckux OJIOKOB B cTekax. [Ipu stom
OJIOKM c7eNnaHbl TaK, YTO WX MOYKHO COBMEIIATh TOJILKO B CHHTAKCUYECKU BEpPHBIC
KOHCTPYKIIMM, YTO HUCKJIIOYaeT OmMOKHU. Pa3ianuHble TUIBI JTAHHBIX UMEIOT pa3HbIe
(dbopmMbI 0JIOKOB, TTOAYEPKHUBAST COBMECTUMOCThH / HECOBMECTUMOCTh OOBEKTOB MEXKIY
coboit. MmeeTcss BO3MOKHOCTh BHECEHMSI W3MEHEHUN B MpOrpaMMmy Jake TOT[a,
KOI/Ia OHa 3alylleHa, 4YTO TMO3BOJISIET YKCIEPUMEHTHPOBATh C HOBBIMU HJIESIMU IIO
X0y peuleHus 3ajadd. B pe3ynbTare BBITOJHEHHS MNPOCTHIX KOMaHI co3maéres
CJIOXHAsi MOJI€NIb, B KOTOPOU B3aUMOJIEUCTBYIOT MHOYKECTBO OOBEKTOB, HAJEICHHBIX
Pa3IMYHBIMHA CBOWCTBAMHU.

[locne Toro xak mpoekT co3naH B Scratch, eCTh BO3MOXKHOCTh €r0 Pa3MeCTUTh
Ha caiite http://scratch.mit.edu/.

JlanHass TEXHOJOTHS OOy4YeHHs CTUMYJIUPYEeT YyYalluxXcsi K OCBOCHUIO
BO3MOHOCTE HABBIKOB MPOTPAMMHUPOBAHUS, CHOCOOCTBYS H3YyYEHHUIO MPEIMETOB
«MHbOpMaITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUW» (B HAYaJbHOM IIIKOJIE) H
«Uudopmatuka» (OCHOBHOM W cTapIiieil MIKOJe), MOJYEPKHBAs HX MPAKTUYECKYIO
JMYHOCTHYIO 3Ha4YUMOCTh. AHanmu3 paboTel B Scratch mokaseiBaer, 4yTO mporpamma
JOCTaTOYHO TMPOCTa M JIeTKO ocBamBaerca. OmgHaKo, HECMOTPS HAa CBOIO MPOCTOTY,
Scratch mpemocTaBiaser TMOJB30BATEIO pa3HOOOpa3HbIE cpeacTBa pabOTBI ¢
MYJIBTUMEIUAHBIMUA PECYPCaMU, YTO BBI3BIBAET WHTEPEC Yy YUaIIUXCS, CIIOCOOCTBYET
Pa3BUTHIO TOJIOKUTEILHON MOTHBAIIMU K MPEIMETY B IIETIOM.

OnHol W3 TJaBHBIX KOHIEMIMK si3blka Scratch, sBusiercss pa3BuTHe
COOCTBEHHBIX 3aIyMOK C MEPBOM HUJEU A0 KOHEYHOTO MPOTrpaMMHOIO MpojaykTa. s
aTOrO B Scratch nMeroTcs Bce HE0OX0aUMBIE CpeCTBa:

- CTaHAApTHBIE AJITOPUTMUYECKUE CTPYKTYPHI: CIIEJOBaHHWE, BETBJICHUE
(BBIOOD), LIUKJIBL;

- OCHOBHBIE THUIBI JAHHBIX: IEJIbIe W BEIIECTBEHHBIE YHCIA, CTPOKH,
JIOTUYECKHUE, CIUCKUA — JUHAMUYECKUE MACCUBBI, TICEBAOCTyYaliHbIC YHUCIA;

- TIOHSITUE O TIEPEMEHHBIX U pabdoTa C HUMU;

- TOHSATUE 00 OOBEKTHO-OPUEHTUPOBAHHOM TOAXOJ]Ie: OOBEKTHI, Iepeaaya
cooOteHuit 1 00paboTKa COOBITHIA,

- UMHTEpaKTHUBHBIC: 00pabOTKa B3aMMOJEUCTBUS OOBEKTOB MEXAY COOOH, C
MOJIb30BaTeNIeM, a TakKe COOBITHI BHE KOMIIbIOTEpa (MPU MOMOIIH TOJKII0YaeMOTO
CEHCOPHOTO 0JIOKA);

— MapajUieIbHOE BBITMIOJHEHHUE: 3allyCK METOJI0B OOBEKTOB B MapaUIeIbHBIX
MOTOKAaX C BOBMOXKHOCTHIO KOOPJAUHAIIMA U CUHXPOHU3AIINY;

— CO3[aHue TPOCTOTO MHTEpdeiica MoIb30BaTeNs U Jp.

Pa3paboTunkamu mpexycMOTpeHBI JaBa crmocoba paboTel B cpeme Scratch
(https://scratch.mit.edu/download#installation): onnaiin u odduaitn (pucyHok 25):
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Pucynox 25 — OkHo paboTsI B cpese Scratch

Scratch Oeper Bce iydmiee OT BBIYHCIUTENFHOM TEXHUKM W JIW3aifHA
uHTepdeicoB s TOro, 4ToOBI CJelaTh MPOIECC MPOrpaMMHUpPOBaHUsI Oosiee
MPUBJICKATEIIbHBIM W JOCTYNHBIM JJIs1 JE€TEe, MOJAPOCTKOB U TeX, KTO XOYeT
HAYYUThCS MporpammupoBaHuio. OCHOBHBIE 0cOOeHHOCTH Scratch:

— bnounoe npoepammuposanue. JIns cozganus nporpamm B Scratch, nmpocto
rpaduueckue OJOKKM COBMEIIAIOTCS B MECTO B cTeKaX. biioku cienanbl Tak, 4TOOBI UX
MOXHO OBUIO cOOpaTh TOJIBKO B CHHTAKCHYECKH BEPHBIX KOHCTPYKLHUSX, YTO
UCKITIOYaeT oOImMOKu. Pa3nuuyHble THUMBI JaHHBIX HUMEIOT pasHble  (HOpPMBI,
MOUepKHBasi HECOBMECTUMOCTh. BBl MokeTe cleiarh M3MEHEHHS B CTEKax, Jaxe
KOrjla TporpaMMa 3alyllleHa, 4YTO TMO3BOJSIET OOJbIlle SKCIEPUMEHTUPOBATH C
HOBBIMH HJIESIMH CHOBA U CHOBA.

—  Manunynayuu oannvimu. B cpene Scratch MoxHO co3maBaTh MpoTpaMMBl,
KOTOPBIE YIPABJIAIOT U CMEIIMBAIOT IpaduKy, aHUMAIUIO, MY3bIKYy U 3BYKH. Scratch
pacmmpsieT  BO3MOXKHOCTH  YIPaBJCHUS  BU3YaJbHBIMH  JAaHHBIMH, KOTOpPBIE
MOMYJISIPHBI B CETOHSIIIHEH KyJIbType — Hampumep, J00aBisisi MPOrpaMMUPYEMOCTb,
noxoxxux Ha Photoshop ¢unsTpos.

— Coemecmnas paboma u ob6bmen. CalT mnpoektra Scratch npensaraer
BJIOXHOBEHHE U AayAUTOPHUIO: MOXXHO IMOCMOTPETh MPOEKTHl APYIHX JIIOJEH,
UCTIONIb30BaTh U U3MEHUTHh WX KapTHHKH M CKPHUNTHI, M J0OAaBUThH Ball COOCTBEHHBIH
NPOEKT M 3amyckarb. Camoe OOJbIIoe JOCTIKEHHE — 3TO O0mIas cpefa W KyibTypa,
co3iaHHas BOKpyr Scratch.

OnuuM u3 ocobeHHocTel Scratch B 0OydeHMHM MpOrpaMMHUPOBAHUIO SIBIISETCS
MOJIEPKKa MOJIX0/Ia «OT MPOCTOTO K CI0KHOMY», T.€. Cpelia IpejiaraeT HayuHaTh C
HU3KOTO YPOBHS (JIETKO HAYaTh) MOCTETEHHO YCIOXKHSAS M PACIIMUPSS MPOEKTHI IS
nepexoja Ha 0ojiee BBHICOKUHU MOTOJIOK (BO3MOXHOCTh CO3/1aBaTh CIOKHBIE MPOEKTHI)
W IMHUPOKHE CTEeHBI (MOJaepk Ka OOJBIIIOr0 MHOTOOOpa3us mpoekToB). B paborte co
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Scratch ygensercs oco0oe BHUMaHHME TMPOCTOTE, HHOTAA Jdaxke B  yIiepo
(YHKIIMOHAILHOCTH, [JIs1 OOJIbIIEH TOHSATHOCTH.

Korga yuwamuecs paboTaroT Haj MNpoekToM B Scratch, oHHM HMeEIOT IIaHC
BBIYYHTh B@KHBIC BBIYUCIUTEILHBIC KOHIICTIIMH, TaKWE KaK TMOBTOPEHHE, YCIOBHUE,
NepEeMEHHbIC, TUTBI JAHHBIX, COOBITUA M MPOLECCHL. YK€ B HAYAJIBLHOU IIKOJIE JI€TU
JIETKO MOTYT OCBOUTH TaKWE€ TMOHATHUS KaK «IapauIeJIbHOCTB» U «CHHXPOHM3AIIHSI.
IIpu 3TOM BaXXHBIM SIBIISIETCS HE «3HAHHWE» TCPMUHOJIOTHH, HO TIOHMMaHUE B3aUMHOMU
CBSI3U BBIMIOJHSIONIUXCS TTOTOKOB.

Bwmecte ¢ Tem Scratch He moaiepkuBaeT HEKOTOPHIE BaXKHBIE KOMIIOHSHTHI JIJIsI
MpPOTPaMMHUPOBAHUS, B YaCTHOCTH OOBEKTHO-OPHUEHTUPOBAHHOW TMapaJiurMbl, Kak
nporenypsl U (YHKIUH, Tepeaadyd MapaMeTpOB W BO3BpAICHHWE 3HAYCHHWHA (Kpome
KaKk 4epe3 rioOalibHble TMEPEMEHHBIE), PEKYpPCHH, OMpEAC/ICHHE KJIacCOB OOBEKTOB,
HacjelnoBaHWE HW TOIUMOpGdHU3M, 00padOTKa HCKIIOUECHHH, TEKCTOBBIM BBOJ H
(haiinoBbIil BBOJ M BBIBO/I.

[lootoMmy B OCHOBHOM H® crapmied o0meoOpa3oBaTebHON — ITKOJIE
PEKOMEHIYEeTCS  M3YyYCHHE OJIHOTO W3 OO0BEKTHO-OPUCHTHUPOBAHHBIX  S3BIKOB
nporpaMmMupoBanus Takue, kak Python, C++ wmm Java. IlporpamMmmupoBanue Ha
S3bIKE BBICOKOTO YPOBHS pa3BUBAE€T HE TOJBKO BBIYUCIUTEILHOE MBIIIICHHUE
oOydJaromerocss, OHO CIIOCOOCTBYET ITOHMMAHHIO IIKOJGHUKAMH CYTH W CMBICIA
HUCKYyCCTBAa MPOTPAMMHUPOBAHUS KaK MEXKIUCHUIUIMHAPDHON TMPUKIATHON HAyKd
(MHXeHepusi MpOrpaMMHUPOBAHMS ).

Obyuenue 006bEKMHO-0PUEHMUPOBAHHOMY NPOCPAMMUPOBAHUIO 8 WIKOJIe

B Hay4HO-METOAMYECKOW NUTEepaType 4acTO HAllOMHHAETCS O ABYX LIENEBBIX
aCIieKTax, C KOTOPBIMHU CBSI3aHO H3Y4YEHHE MpPOrpaMMHUpoBaHus B IMikoje [60].
IlepBbIii acmekT cBsi3aH C YyCWIeHHMEM (DyHIaMEHTAIbHOM KOMIIOHEHTHI Kypca
nHDOPMATUKHU. YUYEHHKAM JaeTcsl TMpEJCTaBlIeHUE O TOM, YTO TaKOE SI3bIKU
NpOTpaMMHUpPOBAHUsI, 4YTO  MpPEACTaBIIeT CcOO0OM  mporpaMmMa Ha  f3bIKax
MPOrPAMMHPOBAHUSI BBICOKOTO YPOBHS, KakK CO3JAaeTcsl MporpaMma B Cpele
COBPEMEHHOM CHUCTEMBI IporpaMMupoBaHusi. [lonyduB npeacraBieHHe O A3bIKE Ma
IIMHHBIX KOMAaHJ Ha MaTrepuajie y4eOHbIX KOMIIBIOTEPOB MU O $3bIKaX BBICOKOTO
YPOBHSI, YUCHUKH OYyAYT OCO3HAHHO BOCHPUHUMATH MOHSITHE «TPAHCIISIIH.

Bropoit acmekr Hocur mnpodopueHTaMOHHBIM  Xxapaktep. IIpodeccus
MPOrPAMMHUCTA HA CETOIHSIIHUA JEHb SIBIIETCS TOCTATOYHO PACIHPOCTPAHEHHOW H
MPECTIKHOU. V3ydeHne mporpaMMHUpPOBAaHUSA B paMKax IIKOJBHOIO Kypca MO3BOJISIET
YYEHHKaM HUCHBITaTh CBOM CHOCOOHOCTH K NMpogeccuu nmporpaMmmucTa. be3ycinoBHo, B
OOJIbIIIEH CTEMEeHU 3Ty 3ajladyy MOXKET peliarh NpOo(MIbHBIA Kypc UHPOPMATHUKU B
CTapIIUX Kilaccax.

YyuthiBasi 0COOCHHOCTH Tpollecca 00y4YeHus MPOrpaMMUPOBAHUIO B CTapIiien
IIKOJIE PEKOMEHyeTCS:

NpUMEHEHHE JOCTYIHBIX U COBPEMEHHBIX TEXHHMUYECKHX CpPEICTB OOydeHHS,
HampuMmep, CMapT(OHBI WM TUIAHIIETHl TSI MOOWILHOCTH 0OydeHus. Bo3MokHO,
TEXHUYECKHE XapaKTEPUCTHUKU TaKUX YCTPOWCTB HE IMO3BOJIIIOT CO3[aBaTh CIIOXHBIE
MPOEKTHI, OJHAKO JUIsi OOyYeHHsS U CO3/IaHUS MPOCTHIX YYEOHBIX MPOEKTOB BIIOJIHE
JOCTaTOYHO PECYPCOB;
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UCIOJIb30BaHUE HOBEWIIIMX MHTEIPUPOBAHHBIX Cpell pa3padOTKU: HECMOTPS Ha
CYIIECTBOBAaHHE MHOXECTBA Cpell pa3padOTKH MPOrPaMMHOTO OOeCTieueHUs, CIeayeT
MOJIb30BaThCSl  HaumOoJiee  PacCIpOCTPAHCHHBIMU W JIOCTYIHBIMU  CPEACTBAMU
nporpaMMupoBanus. [IporpaMMHO-BBIYHCIUTENBHBIE CPEACTBA  JIOJDKHBI  OBITH
MPOCTBIMHU, JJII TOTO YTOOBI OOydYarouuecss He OTBJICKAINUCh U 3aTpavyvBad MEHbIIE
BpeMeHH Ha odopMiieHHe MHTepdeiica U BHEIIHUNA BUJ MPOTPAMMBI, XOTS 3TO TOXKE
UMeeT HeMalloBakHOoe 3HadeHwe. OpjHako, MpU OOyYEeHHHM MIKOJBHOTO Kypca
MPOTPaMMUPOBAHUS HY>KHO CO3/]aTh TaKHe YCJIOBHS, UTOOBI ydaliuecss MOTIM OoJee
yOIyOJNeHHO — 3aHAThCS W3YYCHHEM OCHOBHBIX IPUEMOB, METOAHMK OOBEKTHO-
OPUEHTUPOBAHHOTO MPOTPAMMUPOBAHUS;

3aHATAS TO OOYYEHWI0 MPOTPAMMHUPOBAHUIO JIOJDKHBI OBITh HACHIIICHBI
NPUKJIAAHBIMU  33/ladaMH, peIIeHHe KOTOPhIX TpeOyeT OT MpernojaBares
JEMOHCTpAIlMK TMPUEMOB CO3JaHUS MPOrpaMM. 3aKpEeNHUTh HHTEPEC YYalllUXCs K
W3yYEHUIO JAHHOTO BHUAA MPOTPAMMHUPOBAHHUA TOMOTYT <(GKHUBBIE MPOCKTBHD) W3
MpaKkTUKU WM 3aJaHus JUis co3daHus urp. Hampumep, mMonenupoBaHue padoOThI
IIKOJIBI, TIPENNPUATHS, KOMIBbIOTEpHOTO MarasmHa u T.nm. Cozmanue armochepsr
YBJICUEHHOCTH CPEAM y4alUXCs MOMOXKET YYUTENI0 NOOUThCs 3(PPEeKTUBHOCTH, TaK
KaK pa3BUTHE HABBIKOB M YMEHUH MPaKTUYECKOrO MPOTPaMMHPOBAHHUS —
KPOTIOTIIMBAS U CJIOKHAS 3a/1a4a;

IPY BBITIOJIHEHUN TPAKTUYECKUX Pa0OT WIM MPOEKTOB YUUTEIH0 HEOOXOIMMO
o0OpaTuTh BHUMaHHE HAa MPOMEKYTOUYHBIC PE3YyJbTaThl ACSITEIPHOCTH YYallUXCs, TaK
KaK YCIEHIIHOCTh 3aBEpIICHHUS MPOEKTa 3aBHUCUT OT MHOTHUX JPYTUX (PaKTopoB:
KOHTPOJIb, COTPOBOXKICHNE W KOHCYJBTAILlUS yYWTENs, CIaKEHHAs W COTJIACOBaHHAS
paboTa 4JeHOB KOMaH[bl, 0OecrieueHue HEO0OXOIUMOM JIUTEepaTypoi, HacCTpoiika u
paspelneHue KOH(MIMKTOB MPOTrPaMMHOIO 00eCTieueHust U Jp.

OOyyeHue OOBEKTHO-OPUEHTUPOBAHHOMY IMPOTPAMMHUPOBAHHIO B  IIKOJIE
JIOCTAaTOYHO CJIOXKHAsl 3a/aya, OJIHAKO HET HEeOOXOIUMOCTH OTKa3bIBaThCs OT HIIEU
M3y4eHUs] BBICOKOYPOBHEBBIX SI3BIKOB MPOTPaMMHPOBAHUS B mIkoje. Ha wamr B3rmsig,
IpU TMPaBWILHOM TOAXOJE M YYeTe METOJMYECKUX OCOOEHHOCTEH, Hu3yueHue
BBICOKOYPOBHEBBIX SI3BIKOB MPOTPAMMHUPOBAHUS B IIIKOJIE OTKPOET Mepe/ YUCHUKaMU
HOBBIE  TOPU3OHTHI M  BO3MOXHOCTHM, TaK KaK COBPEMEHHBIE  SI3bIKH
MPOTPaMMUPOBAHUS, COBEPIIEHCTBYSICh, CTAHOBATCS Bce 0oJiee YHUBEPCATbHBIMU,
TMOKUMHU W TIPOCTBIMH, YTOOHBIMU ISl BOCHPHUATHS W OTIagKH. Taike mpH
NpaBWIbHOM TOJAXOAE K OOY4YEeHHIO, paHHEe MPOTpaMMHUpPOBAHME Ha S3bIKAX
BBICOKOTO YPOBHS TIO3BOJIUT TOTOBHUTH YK€ Ha INKOJBHOW CTYNEHH HAYWHAIOIIMX
MPOTPAMMUCTOB, UMEIOIIUX PA3HOCTOPOHHHIA OTIHIT B HATUCAHWHU MIPOTPAMM.
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2.4 MeToauvecKkne peKOMEHIANHU 10 00y4YeHNIO POOOTOTEXHUKE B IIKOJIE

Kak wu3BecTHO, pOOOTOTEXHUKA SBJIACTCS OJHUM U3  JIMHAMHUYHO
Pa3BUBAIOIIUX  HANpPaBICHUM  HAy4YHO-TEXHUYECKOIO IMporpecca, B  KOTOPOM
npoOJieMbl MEXaHWKH U COBPEMEHHBIX TEXHOJIOTUH COIMPHUKACAIOTCS ¢ MpoljemMamu
HCKYCCTBEHHOTO HMHTEJUICKTA.

B nenom, pa3BUTHE MHTEIUIEKTYaIbHO-IIPOMBIIIJIEHHBIX pPOOOTOB 00YCIOBIEHO
HEOOXOJUMOCTBI0O B poO0OTax, KOTOpble MOTYT 0€3 MOMOIIM YeJIOBEKa TYIIUTh
MOKapbl, BBINOJHATh CHAcaTeIbHBIE OINEpaluy BO BpPEMsl CTUXUUHBIX O€ICTBUH,
aBapuil aTOMHBIX JJIEKTPOCTAHIMM, C JIPYTUMHU HEMpeACKa3yeMbIMU OeICTBUSIMU,
OKa3bIBAIOIIUX BBICOKYIO OTIACHOCTH IS )KM3HHU YEJIOBEKA.

KpomMe TOro, B CBA3M C pa3BUTHEM COBPEMEHHBIX HH(OPMALMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTMM B Ppa3BUTUU POOOTOTEXHHMKH HAYalIOCh HOBas
snoxa. Pobotuszanus npousBojacTBa cTajio eule cuiabHee. [losiBunach He0OX0UMOCTh
B MOOWIBHBIX MHTEJUIEKTYaJbHBIX POOOTaX, MPEAHA3HAUYCHHBIX JJIS1 YOBICTBOPECHHUS
KaKJIOJHEBHBIX MOTPEOHOCTEH Jrofel: poboTax — cUAeiKax, po0oTax — HIHEUKax,
poOO0Tax — MOMOIIHUKAX MapaM30BAHHBIM OOJBHBIM U MHOTOE€ JAPYTOE.

[losToMy B HacTositiiee Bpemsi oOpa3oBaTeibHas poOOTOTEXHHUKA B IIKOJE BCE
0o0JIbllIe TPUOOPETAIOT AKTYATIbHOCTh U 3HAUMMOCTb.

Eme ogna Becomasi mpuyuMHA aKTUBHOTO BHEJIPEHHUSI OCHOB POOOTOTEXHUKHU B
o01IeoOpa3oBaTeNibHbIE  IIKOJIBI ~ 9TO  II€JICHANpaBlieHHass  MPOQEeCcCHOHATBHO-
OpHWEHTallMOHHas paboTa U TMOATOTOBKA IIKOJGHUKOB K HHXEHEPHO-TEXHUYECKUM
CHELMATIBHOCTSM.

OOyyeHue oOCHOBaM pPOOOTOTEXHHKHM B 00II€00pa3oBaTEIbHON  IIKOJIE
CIIOCOOCTBYET:

— o00ecne4yeHrI0 paHHEro [JOCTyNa Yy4yaluxcsd K OCBOEHHIO IepedoBbIX
TEXHOJIOTUH, MPAKTUYECKUX HABBIKOB UX MPUMEHEHUS,

— BOBJICUCHHUIO B HAYYHO-TEXHHUUYECKOE TBOPYECTBO, BBIABJICHUIO U PA3BUTHIO
TBOPYECKUX CIOCOOHOCTEH, coBpeMeHHON U 3(dekTuBHON mpodhecCuoOHATHLHOMN
OpHEHTAlINY;

— CO3JJaHHI0  Cpelbl, OCHOBaHHOM Ha  JjabopaTopusix  HHXKXEHEPHOMU
HaNpaBJICHHOCTH, T/I€ Y4Yalluecs H3y4aloT KOMIUIEKC JUCHUIUIMH, BKJIIOYAIOIINX
nHpopMaTuky, marematuky u 3D wMojaenupoBaHUE, TEXHOJOTUIO TMPOU3BOJACTBA
JeTajiell ¢ TOMOIIbI0 000pYyI0BaHMs OBICTPOTO MPOTOTUIIUPOBAHNUS;

— TOBBIIICHUIO MOTUBALIMU K U3YYEHUIO €CTECTBEHHBIX HAYK.

Henauuii MonutopuHr mo cocrosauio paszsutuss STEM oOpa3oBanus B
Ka3aXCTaHCKMX IIKOJaX I0Ka3all, YTO KOJUYECTBO OJJIEKTUBHBIX KypCOB IIO
pPOOOTOTEXHUKE, BKIIOUEHHBIX B palbouyue ydeOHble IUlaHbl, cocTaBisier 75% oOT
o0I1Iero 4mucia BCEX SJEKTUBHBIX KypcoB Mo HampasieHusmM STEM oOpazoBanus.
Hanpasnenue mo oOydeHHio OCHOBaM POOOTOTEXHUKH MMEET OOJIBIINE MEPCIIEKTUBBI
pazBuTus. Bo3MoOXHO, B CKOpoM OynaymeM chOpMHUPYETCS CUCTEMHasi MOJENb
MOBCEMECTHOTO BHEIPEHUSI POOOTOTEXHUKH B 00pa30BaTeIbHbBIE MPOrPAMMBI IIKOJIbI.

OOyuenue OCHOBaM POOOTOTEXHUKHU Ha Pa3HbIX YPOBHSIX
001Ie00pa3oBaTEIbHOM IIKOJBI HMEET pas3MdyHble 0Opa3oBaTelbHbIC IEJIM B
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COOTBETCTBUU C OCOOCHHOCTSMHU PA3TMYHOTO KOHTHUHIEHTa OOYYalOIIUXCs, a TaKkKe
TEXHOJIOTHYECKOE W MporpaMmMmHoe odecneueHue, AudPepeHupoBaHHbIE METOIUKH.

N3 o6paszoBarenbHON pOOOTOTEXHHUKH B Ka3aXCTAaHCKUX IIKOJIAX B OCHOBHOM
UCTIONB3YIOTCs cepur KOHCTpykTopoB LEGO Mindstorms u Arduino.

HanGonee mnomynsipHbIM KOHCTPYKTOPOM JUIsl OpTraHM3AllMUd 3aHSATUH 10
poOOTOTEXHUKE B OOJBIIMHCTBE Y4YE€OHBIX 3aBEJCHUN SBISETCS KOHCTPYKTOP
LEGO MINDSTORMS (mpousBoautrcs B anun).

Koncrpykropst LEGO MINDSTORMS Bemyckatorcs ¢ 1998 roma wu
IIMPOKO paclpoCcTpaHEHbl BO MHOIMX CTpaHax mupa. Beicokoe kauecTBO neraneit
koHcTpykTOopa LEGO coderaercs ¢ 0CTaTOYHOM MPOYHOCTHIO, OE30MACHOCTEHIO,
MpOCTOTOM COOpKH, He TpeOyronield CcrenuaibHbIX HWHCTPYMEHTOB. CHCTEMBbI
IPOTPaMMHUPOBAHUSI  KOHCTPYKTOPOB  aJalNTUPOBAHbl 11  COOTBETCTBYIOLIETO
BO3pacTa jereil. Ha gaHHBIE MOMEHT BBITYCKAIOT JBa OCHOBHBIX HAaboOpa:

LEGO MINDSTORMS NXT (IleppoPo6oT) - »3T0 00Opa3zoBareinbHbBIN
pPOOOTOTEXHUYECKUIT KOHCTPYKTOp, nporpammupyemsbiii B cpene NXT-G  wm
Robolab. brarogaps nporpamMmmupyemomMy OJIOKY, WCIIOJHUTEIBHBIM MEXaHU3MaM U
pa3zHOOOpa3HbIM JaTYrKaM, BO3MOJKHO, KOHCTPYUPOBATH po06OTOB,
aBTOMAaTHU3UPOBAHHBIE CUCTEMbl U aBTOHOMHBIE JJa00paTOpHBIE yCTaHOBKH [61].

HaGop Bxitouaer B cels:

1. Tlporpammupyemsbiii 32-OWTHBIH OJOK C OECHPOBOJHBIM COEIUHEHHUEM
yepe3 Bluetooth u USB-nopt (pucynok 26). IlporpamMmupyemblii MaTpUYHBINA
nucruieid. YUeTblpe BXOJOHBIX U TpU BBIXOJAHBIX mopTa. llecTs mnoaxmOYaeMbIx
udpoBeIX 1wiatpopM. ['pomkoroBopurtesns MouHOCTHIO 8 KI1I. MOXXHO BBOJUTH
HEMOCPEJICTBEHHO, BBOJAUTH B OJIOK 3aJaHUs JJI1 BBINOJIHEHUS MPOCTHIX KOMAaHI.
Eme Oosbliie AOMOMHUTENBHBIX 3aJaHUA W UHCTPYKUMH MoxHO Haititu B IIO.
PaGoTaeTr Ha mectn Garapeiikax AA WM OT aKKyMYJSTOpPHOUM Oarapewu.

Pucynok 26 — [lporpammupyemsiii 6510k NXT

2. CtanaapTHBIA HAOOp AATYMKOB A1 MUKpokoMIbloTepa NXT:
a) JlaTauK OCBEmEeHHOCTH (PUCYHOK 27), COAEpPKUT B cede KpacHBIU
CBETOJMO/, KOTOPBIH MOKHO BKJIIOYUTh M BBIKIIOYUTH NPOTPaAaMMHO, a TaKxKe
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(bOTOTpaH3UCTOP, KOTOPHIM, COOCTBEHHO M HM3MEpsSieT SIPKOCTh MOTMAJIaloIIero Ha
Hero cBera. BkioueHHas MOJCBETKA IMO3BOJISIET M3MEPSATh CBET, OTPAXKEHHBIM OT
MMOBEPXHOCTH OOBEKTa, B TO BpeMs KaK TMPH BBIKIIOYEHHOW IIOJICBETKE
(hboTORNIEMEHT U3MEPSIET IPKOCTh OKPYKAIOIIETO OCBEILICHMUSI;

b) JlaTuuk 3Byka (pHCYHOK 28), TO3BOJIIET HW3MEPATh IPOMKOCTH 3BYKa,
WM YpOBEHb 3BYKOBOro namieHusi (SPL), uaMmepsercs B eIMHUIIAX, HA3bIBAEMBIX
Heuunbenamu (nb);

C) JlatTunk kacanus (puUCyHOK 29), 3TO caMblii TPOCTOM JaTYUK,
MO3BOJISIIOIIMKM COOOIIAaTh KOHTPOJUIEPY O HAXaTUW W OTIYCKAHUU OPaHXKEBOU
KHOIIKH, PAacIIOJIOKEHHOW B MEPEAHEN YaCTH JaTUYUKA;

d)  VuaerpasBykoBoil  gatuuk  (pucyHok 30). Jlatumk, uMerouun
COOCTBEHHBIH  MHKpoTmpolieccop.  Hamuume  COOCTBEHHOTO  «HMHTEIJUICKTa»
MO3BOJISIET JATYUKY U3MEpPATh U COOOIIAaTh OCHOBHOMY OJIOKY pacCTOSIHUE B
aOCOJIIOTHBIX €IWHUIIAX, & HE B KAaKUX-TO a0CTPAKTHBIX MACHITA0OHBIX BEJIMYMHAX,
KaKk »JTO JeNaloT JaT4vKd 3ByKa U ocBeméHHocTu. JlaTyuk paboTaer 110
MPUHILIMITY COHapa, MochbUIas KOPOTKMKA uMmInysibc Ha vactore 40KI'm. 3arem oH
u3MepsieT BpeMs, 3a KOTOpOE€ 3BYK JOWIEN 10 OOBEKTa, OTPA3WICS OT HEro u
BEpPHYJICS HA3al;

e) Yetsipe cepBonpuBoja (pucyHok 31). B cepBonpuBo BCTPOEH JaTUyUK
BpamieHus (JIaTduk 000poToB). UTO JaeT BO3MOKHOCTh pOOOTY JIBUTATHCS TOYHO B
3aIaHHOM HalpaBJIeHWU. DTOT JAaT4YMK H3MEpseT oO0OpOoThl MOTOpa B Tpajaycax
(Tounocth + 1°). CkOpOCTh BpallleHUs MPUBOJIa 3aBUCUT OT YCJIOBHOW MOIIHOCTH,
Mo IaroIIelcst Ha cepBoMOTOp. MotrHocTh Bapbupyercs oT -100 mo 100.

Pucynox 27 — Jlatuuk Pucynox 29 — Jlatuuk Pucynox 28 — JlaTuuk
OCBEILIEHHOCTH 3ByKa KacaHHs

'k..-‘ -

e,
- 1

Pucynox 30 — /latuuk Pucynoxk 31 — CepBonpuBo
paccTosiHus

Mukpokomneiorep EV3 umeer mporpamMHbiii uHTEp(deEic, MO3BOJIAIONINAN
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CO3/1aBaTh MPOTPaMMbl U HACTPAWMBATh PETUCTPALMIO JTAHHBIX HEMOCPEICTBEHHO Ha
Mukpokommeiorepe EV3 (pucynok 32).

Pucynok 32 — Mukpokomnsrorep EV3

Bo3moxxHoctn  MukpokoHTtposuiepa EV3 Bo MHOTo pa3 mnOpeBOCXOIST
BO3MOXKHOCTH MUKpokoHTposwiepa NXT. Mukpokommneiorep EV3 nonnep:xusaer
bynkuun  Bluetooth u WiFi mna cBsizsu ¢ kommbiorepamMu. COBMECTHM  C
MOOWIBHBIMU  yYCTPOWCTBaMH, M  TUTaeTca OarapesmMu Tunma AA Wi
akkymynaTopHoir Oatapeeir EV3. Ilpomeccop tuna ARM 9 ¢ onepaumoHHOM
cucteMot Ha ocHoBe OS Linux. bnox EV3 umeer: 4 mopta majis NOAKIIOYEHUS
JaT4YuKoOB, 4 mopTta Mid NOAKIOYEHHUS CEPBONPUBOJOB. BCTpoeHHas mNaMsTh,
Bmoyaromas 16 Mb  dnem-namsitu u 64 Mb onepatuBHOW MaMsTH, CIOT AJIA
yTeHus: kapT mamsatu Gopmara Mini SDHC ¢ moagnepkkoi 4uTeHHs KapT 00beMOM
mo 32 Ib. Pexum USB 2.0 XxocrtuHra, mO3BOJSIIONMN  COCAUHATH
MHKPOKOMIIBIOTEPHI B MOCIEA0BATENbHYIO LENb [62].

CrenmanbHO co3JaHHbIe Ui paboThl ¢ MUKpokoMmbioTepoMm EV3 natuuku
MO3BOJISIIOT CO3[]aBaTh CJIOKHBIX POOOTOB, YMEIOIIMX ABUIATHCA B PazHOOOPA3HBIX
HAIPaBJICHUSIX M IO CJIOKHBIM TPACKTOPHUSM, BBINOJHATH CIOXKHBIE JEHCTBUS,
MOJIEIUPOBATh PEAbHbIE TEXHOJIOTHH, UCIIOIb3yEMbIE B TEXHUYECKOW ammaparype u
B MPOU3BOJICTBEHHBIX MPOIIECCAX.

CrangapTHblii HAOOP TATYUKOB AJi1 MUKpOKoMIbioTepa EV3:

1. Jatunk rupockonmueckuii kK EV3.

udposoit rupockommueckuit naruuk EV3  (pucynox 33). Ilo3Bomsier
U3MEPSITh MOMEHT BpAalllaTeIbHOTO IBWKEHUS po0OTa, a Takke yroja W3MEHEHUs
ero noJjioxkeHusi. C MOMOIIBIO 3TOT0 JaT4MKa MOYHO HM3MEPUTHh YIJIBI MOBOPOTA
poboTa, co3aaTh OajaHCHUPYIOIIET0O poOOTa U HCCIAEAOBATH TEXHOJIOTHMH, KOTOPHIC
UCHOJIb3YIOTCSl B HACTOSIIMX HABUTALMOHHBIX CHUCTEMaxX M UTPOBBIX KOHTpOJUIEpax.

2. HNatunk kacanusi kK EV3 (pucynok 34). AHajoroBbI AaT4MK KacaHUs
EV3 omnpenenser, HaxkaTa JIM €ro KHOIKA WM HET, a TAaKXKE KOJUYECTBO HAKATHUM
(KaKk OJWHOYHBIX, TAK U MHO>KECTBEHHBIX). [lo3BoJiseT OCHACTUTH POOOT cUCTEMOM
KOHTpOJISI  3aIllyCKa/OCTAaHOBKH, CO37aBaThb pPOOOTOB, CIHOCOOHBIX BBIUTH U3
Ja0UpUHTA M TO3HAKOMUTHCS C TEXHOJOTUSAMU, MPUMEHSIOMUMHUCS B HU(PPOBBIX
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MY3bIKQIBHBIX ~MHCTPYMEHTAaX, KOMIIBIOTEPHBIX KJIaBUATypax U B KYXOHHBIX
YCTPOWCTBAX.

3. VnbrpasBykoBoil  nmatuumk  pacctosiHuss k  EV3  (pucynok - 35).
[udposoit ympTpazBykoBo narunk EV3 reHepupyeT yJIbTpa3ByKOBBIE BOJIHBI U
dbuKkcUpyeT UX OTpakeHHe OT OOBEKTa, TEM CaMbIM H3MEPsis PacCTOSHHUE JO0 HEro.
OH Takke MOXKET UCIHOJb30BATECS B PEXKHME COHApa, MCIYCKas OJIMHOYHBIE
BoJHbL. Kpome TOro, narymk MOKET YJaBIMBAaTh YJbTPAa3BYKOBBIE BOJIHBI OT
JIPYrUX JaTYUKOB, KOTOpbIE OyIyT SBISTHCS CUTHATAMH JUJISL 3alycKa MpPOTpamMM.
Hcnonb30oBaHUWE 3TOr0  JAaTyvka IMO3BOJIIET TMOHATh IMPHUHLMUIIBI  YCTPOWCTB,
paboTaronux Ha 0a3e yJIbTPa3BYKOBBIX TEXHOJOTHIL.

4.  JlaTyuK LIBETa OH K€ OCBeleHHOCTH (pucyHok 36). Iudposoii natuuk
usera (ocsemieHHoctu) EV3 ompenenser no0 8 pasiWyHBIX IIBETOB U MOXKET
paboTaTh TaKXKe KaK JaTdyuK OCBEIICHHOCTH. [lo3BOJSIET KOHCTPYHUpPOBATh
POOOTOB-COPTUPOBIIUKOB, HCIOJIb3YIOLIUX LIBETOBBIE UHAUKATOpbL, U
MOJIEJIMPOBATH MPOU3BOICTBEHHBIE MTPOLIECCHI.

5. UK-natunk wim uHdpakpacHeii natuuk (pucyHok 37) lludposoit
UK-natuuk EV3 npenHaszHadeH s M3MepeHUN MpUOIMKEeHMs/yaaneHus pobora;
MoxeT Takxke ynaBiuBarh WK-curnansl, mznyuaemble MK-masgxkom. C moMouibro
3TOTO JaT4yMKa MOHO CO3/1aBaThb JUCTAHLIMOHHO YIpPaBIsIEMbIX poOOTOB,
HABUTAIIMOHHBIE  CUCTEMBI JUIsl  MPEOJOJICHUS  MPEMSATCTBHA U MOJIY4UTh
MPEACTABICHUE O TEXHOJOTUH, KOTOPYIO HCIOJIb3YIOT B IIyJIbTaX YIPaBJICHUS
ayJIMo-BUICO0 TEXHUKOM, B CHUCTEMAaxX BUJI€0 HAOJIIOJICHUS U JIP.

6. HWK-masx wunmu wuHPpakpacHeli wmask (pucyHok 38). HK-masxk EV3
m3iyvyaer WK-curnan, ynaBmuBaembii MK-gatunkom EV3. IlepenaBasi curnansl Ha
UK-pmatunk, HWK-mask  MOXET  HUCHOJL30BaThcsi B KAauecTBE  IyJbTa
JTMCTAHIIMOHHOTO YIpaBiieHus MuKpokomibiotrepa EV3. Jlna pabotsl TpebOyroTcs
nBe Oatapen AAA.

Pucynoxk 33 — Pucynok 34 — Jlatuuk Pucynoxk 35 —
['mpockonmueckui KacaHus YapTpa3sByKOBOU JaTYUK
JaTYUK

295



Pucynok 36 — Jlatumk Pucynok 37— Undpa Pucynok 38— Nudpa-
LBeTa -KpacCHBIM JaT4YUK KPacCHBIN IIyJIbT

CymectByer psaa ¢upm (HiTechnic, Mindsensors, Vernier), BBITyCKaIOIINX
obopynoBanue, coBmectumoe ¢  koHcTpykropamu LEGO  MINDSTORMS
Education.

LEGO Mindstorms — 3TO KOHCTPYKTOPCKHI Habop mporpaMMUpyeMoin
pOOOTOTEXHUKH, KOTOPBIA  JaeT  BO3MOXHOCTh  CO3/aBaTb M  YINPaBIATH
cobctBeHHbiMU pobOotamu LEGO. D1oT HaOOp BBI3BIBAET MHTEPEC y Y4AIIUXCS U
BJIOXHOBJIIET UX Ha COBMECTHOE OOCYKJIEHHE PEAIbHBIX 337a4 U MOUCK TBOPUYECKOTO
pemnenus. Mcnonb3ys HaOOp MOTOPOB, JaTYMKOB U CTPOUTENbHBIX AieMeHToB LEGO,
MOKHO BOIUIOTUTb HWJEW B JKU3Hb, IMOCTPOMB U NPOTECTUPOBAB poOOTa.
Hcnonp3oBaHue KOHCTPYKTOpA MPHU U3ydeHUH HHPOpMATHKH, HU3HKH, MAaTEMaTHUKH,
TEXHOJIOTUU JIeJIaeT mMpolecc OOy4YeHHs YBIIEKATEIbHBIM, HATJISIHBIM, MOBBIIIAET
MOTHBAIIMIO K peHIeHrI0 CIoXHbIX 3amad. Habopsr LEGO Mindstorms oOmagaror
IIUPOYANIIUM  y4eOHBIM TIOTEHIIMAJIOM ¢ MOTYT OBITb HUCIOJIb30BaHbl Ha
€CTECTBCHHOHAYYHBIX TMpeaMeTax JUisl TOBBIMIECHUS dS(P(EKTUBHOCTH Y4EOHOTO
nponecca. HMcnone3yss koHcTpykTophl LEGO, ydeHUMKM MOJIy4arOT BO3MOKHOCTH
MBICJIUTh, YKCIIEPUMEHTUPOBATh KaK HACTOSIINE YYEHbIE U UHKEHEPHI.

Koncrpykrop LEGO Mindstorms mnpeaocTaBiseTr y4YeHUKaM BO3MOXHOCTb
npuoOperarh BaKHbIE 3HAHWSA, YMEHUS W HaBBIKU B TMPOIECCE CO3JaHus,
MPOTPaMMUPOBAHUSI U TECTUPOBaHUS POOOTOB. OCHOBHBIM COCTABIIIIOIIMM WU
«vo3rom» pobora LEGO Mindstorms sBmsercs wmukpokommbsiorep Lego NXT,
Jenamuid ~ poboTa  NPOrpaMMHUPYEMBIM,  HHTEJUIEKTyaJbHbIM,  CHOCOOHBIM
npuHuMarth pemeHus. [ma  cBa3um  Mexay kommberotepoM UM NXT  MoxkHO
UCIO0JIb30BaTh Takxke OecrnpoBoaHoe coenuneHue Bluetooth. Ha NXT umeercs tpu
BBIXOJHBIX MOPTa [Js1 MOAKIIOYEHUS HJIEKTPOMOTOPOB WM JIAMII, TOMEYEHHbBIE
oykBamu A, B u C. C nomoursto ¢pyakimu NXT Program (ITporpammer NXT) moxHO
OCYIIECTBJIIT, MpsiMOe TporpamMmupoBanue Onoka NXT 06e3 oOpaimieHus K
KoMIbIOTEpY. JlaTunku noiay4aroT uHbopMaiuoo oT Mukpokomibiorepa NXT.

Konctpyktop LEGO Mindstorms u mnporpaMMHOe oOecredeHre K HeMy
MIPEIOCTABISIET MPEKPACHYI0 BO3MOXKHOCTh Yy4yallUMCS YYUTbCA Ha COOCTBEHHOM
onbiTe. Takue 3HAHUS BBHI3BIBAIOT y OOYYAIOIIMXCS JKEJTaHWE ABUTATHCA IO TMYyTH
OTKPBITUN M UCCIIEIOBAaHUM, a JIIOOOW MPU3HAHHBIM M OLICHEHHBIM ycmeX J00aBisieT
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yBepeHHOCTH B cebe. OOydeHHe TPOUCXOIUT OCOOCHHO YCIEITHO, KOT/Ia YYEHHK
BOBJICUEH B MPOIECC CO3JaHMA 3HAYMMOTO U OCMBICICHHOTO MPOAYKTa, KOTOPHIM
MPEACTABIACT JJid HEro WHTepec. BakHo, 4TO MpU ATOM YUYEHUK CaM CTPOUT CBOU
3HAHUS, & YYUTENb JUIIh KOHCYJIBTHPYET €ro.

MO3>KHO BBIIEIHUTH CIEAYIONINE TAlbl M0 00y4eHUs pOOOTOTEXHUKE B IIKOJIE:

HavaneHblii 3Tam — BBEAGHWE B KOHCTPYHPOBAHHE M MOJICIMPOBAHHUE.
VYyamuecss BrepBble 3HAKOMSTCA C TOHATUSMH OOBEKT, MOJENb, KOHCTPYKTOD,
ylpaBlieHUue, AaT4uk U MHOroe japyroe. OCOOEHHO BaXXHO TO, UYTO BCE OTO
MPOUCXOIUT HEMPHUHYKIEHHO, NETH EHCTBYIOT COTJIACHO CBOUM IPEIACTABICHUSM,
mycTb 3TOo Oyaer oOpa3oBaTelibHbie POOOTHL, HO OHU OTKPBIBAOT IS Ce0sl MUD
poOOTOB.

Ha stoMm »Tane pebsiTa eie Majio 4To 3HAIOT U3 BO3MOKHOCTEH HCIIOIb30BAHUS
pPa3HBIX METOJI0OB YCOBEPIICHCTBOBAHUS MOJIENCH, OHU CTPOSIT TaK, KaK WX BUIAT.
3amaga y4uTens — IMOKa3aTh, YTO CYIIECTBYIOT CHOCOOBI, ITO3BOJISIONINE CHENATh
MO/, aHAJIOTUYHBIE JAETCKUM, HO ObIcTpee, MolHee. BOT 371ech MOXKHO HauMHATH
CHEAYIOUIANA HTall.

Crnenyromuit 3Tan — obydenne. Ha 3Tom 3Tame pebsTa coOMparOT MOACIH 1O
cXeMaM, CTaparlTcsd TOHATH TMPHUHIMI COEAWMHEHUH, YTOOBl B TIOCIEIYIOIIEM
WCIIOJIb30BaTh. YUalluecs 00CYKIal0T MEXKIY COO0M M UCIpaBisitoT omuOku. [lopoit
B CXeMaxX IMOSBJIAIOTCS OYEHb I'PAMOTHBIE PEIICHUs, KOTOPhIE HEIUIOXO OBl Jaxke
3ayunTh. MHOTIA MOJENH TMOJIy4aloTCs OJMHAKOBBIE, HO TBOPYECTBO YYAIIUXCA
MO3BOJIIET OTOUTH OT CTaHAAPTHBIX MOJENE TpU CO3JaHUU  YIPaBIISIONINX
nporpaMMm. HayuHaercss cOpeBHOBaHHS MEXAY MPOEKTaMH Y4YeHHMKOB. Kaxnmas
KOMAaH/1a COCTABJIAIOT MPOTPAMMBbI U 3aIUIIAIOT CBOU MOJIEIH.

TBOpUeckui 3Tanm — CIOKHOE KOHCTPYMPOBAHUE. Y3HAB MHOIO HOBOTO Ha
sTame oOyudeHUs, pedsiTa TOIYy4aroT BO3MOXKHOCTh NPUMEHUTh CBOM 3HAHUSA W
CO371aBaTh  CJOXHBIE TPOEKTh.. Kpyr BO3MOXKHOCTEM WX MOJeNel OYeHb
pacmmpsiercsi. BoT Temepp yMECTHBI COPEBHOBaHHMS Y BBIBOABI IO HUTOTam
COpPEBHOBaHUN — Kakas MOJeNb CcuibHee M Tmodemy. Hackosibko MeXaHU3MBI,
M300pETEHHBIC YEJIOBEUECTBOM, 00JIEr4atOT HaM >KU3Hb.

B o6mieoOpazoBaTenbHOM — IIKOJE  KypChl  pPOOOTOTEXHUKH  JOJDKHBI
MIPOBOJUTHLCS HEMPEPHIBHO B T€UEHUE HECKOJILKUX JieT. Hampumep, nporpamma kypca
pOoOOTOTEXHUKHU, paccuuTaHHON Ha 60 yacoB, ¢ ucnosibzoBanueM LEGO Mindstorms
MOTYT BBIIVISIIUTH CIEIYIONIUM 00pa3oM:

IIpumep — obpaszey npoepammol Kypca no pobomomexmuxe
Tema 1. Beeoenue. (3 uaca)

Hemn u 3amaum kypca. Uto takoe poOGothl. Pommku, dotorpadum u mynsTumenua.
Pacckas o copeBHOBaHHAX poOOTOB: (ecTHBAL MOOWIBHBIX POOOTOB, OJMMITHAIBI
po6oTtoB. CriopTuBHasi poOOTOTEXHUKA.

Konctpyktop LEGO Mindstorms . 3HakOMCTBO ¢ HA0OpOM, M3yU€HHE €ro JeTaleH.
Ilonyuyenne mnpencraBiaeHut o MukpomnpoieccopHom Onoke LEGO, spistommmcs
Mo3roM koHcTpyktopa LEGO Mindstorms . TloarotoBka konctpyktopa LEGO wu
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npolieccopa K JajibHelIie padore.

Tema 2. Koncmpyuposanue (12 uacos)

3HAKOMCTBO C 3JIEKTPOHHBIMM KOMIIOHEHTaMHU U MX HCIIOJIb30BaHUE!

Moayme NXT ¢ OarapeiiHpiM OJIOKOM; JIaTYUKU: YJIBTPa3BYKOBOHM  (HaT4uK
paccTosiHUs), KacaHus, 3ByKa - MUKPO(OH, OCBEIIEHHOCTH; COCAUHUTENbHbBIE Ka0emu
pa3sHOW JJIMHBI JJIs1 TOJIKIIOYECHHS AaT4yukoB U cepBonprBogoB kK NXT m USB -
kabemu ju1s moakmodeHus: NXT K KOMIBIOTEPY.

Coopka mognenmu u3 4-5 OnokoB. Monepumzanusi coopku. Ilpoctoe ympasieHue
JIBIDKEHUEM «BIEpel —Ha3aa», «BBEPX-BHUBY.

Tema 3. Ynpasnenue, (20 uacos)

M3yuenue mnporpamMMHOro oOecredeHus, W3yuYeHHUe cpelbl MpOorpaMMHpPOBAHUS U
yrnpasieHusi. CocTaBjieHHE MPOrpaMM MEpeABHKEHUsT poOoTa BIEepel M Hazal,
KOTOPBIM UMEET MOTOp, CIIOCOOHBIN U3MEHSTh BpallleHHe OCH MaliuHbl. PO6OT nmeer
MpaBbli W JIEBBIM MOTOpPHI, mnoakaodeHHele kK moptaM B u C. COopka u
nporpammupoBanre pobora LEGO Mindstorms , KOTOPBIM JODKEH JIBHraThCs
BIIEpE] M TOBOpAYMBaTh IMOJ MPSMBbIM YIJIOM HampaBo. OmnpeneneHue OOMIMX IS
BCEX JAaTYMKOB NapaMeTpoOB, KOTOPHIE HAJA0 MPOBEPUTH INepes paboTol U HACTPOUTH
M0 3aJlaHHBIM TMapamerpaMm. Vcnosb30BaHHEe TOTOBBIX IIA0JOHOB YIPaBICHHUS
poboTamMu M MX TeCTHpOBaHHE. BbISIBIEHHE CHUIBHBIX U CIa0bIX CTOPOH B MOJEIHU U
MPOTPaMMHOM YIIpaBICHUH U T0pPa0OTKA.

Tema 4. I[Ipoexmno-koncmpykmopckas oessmenvhocms (18 uacos)

Pa6ora B Uartepnere. Ilouck wmapopmanmu o LEGO -copeBHOBaHHSIX, OMHCAHHUIX
MoJienei, TexHojoruu cOopku u nporpammupoBanus LEGO -po6otoB. CbHopka
CBOMX MoOjelel. AHanu3 yMeHuM mporpamMMupoBaHusi podorta. Ilogsenenue UToros
Kypca — TMpOBEIECHUE COPEBHOBAHWM (TYpHHPOB), YUEOHBIX UCCIIEA0BATEIBCKUX
KOH(pepeHInH.

Tema 5. Ceob600H0e moOenuposanue (5 uaca)

[ensto 0OydeHus: pOOOTOTEXHUKE B HAYAIBHOM IIKOJIE SBJISIOTCS:

- pa3BUTHE HABBIKOB KOHCTPYHPOBAHHUS, MOJCIUPOBAHUS U DJIEMEHTApHOTO
POTPaMMHUPOBAHHS;

- (opMHUpOBaHHE Yy yYalIUXCS IEIOCTHOTO TPENCTaBICHUS 00 OKpYXKaloIem
MHUPE;

- pa3BUTHE CMOCOOHOCTH TBOPYECKU MOAXOJUTH K MPOOJEMHBIM CUTYaIUsIM U
IpyTHe.

B wnavampHoM mikone Habop LEGO Mindstorms wmu  Lego WeDo
UCIOJIL3YETCSI B OCHOBHOM JIJII KOHCTPYMPOBAHUS MPOCTHIX OJIOKOB U YMPAaBIICHUS C
MOMOIIBIO TATYUKAMH.

B ocHOBe oOyuaromiero matepuania JeKUT U3yYeHHE OCHOBHBIX NMPHUHIIUIIOB
MEXaHUUYECKOW Tiepenayn JIBWXKEHHUS M dJIEMEHTapHOe MporpaMmmupoBanue. PaboTas
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WHAUBUAYaJbHO, TMapaMH, WIA B KOMaHJax, OOydYaroliuecss MJaJIlero IMIKOJbHOTO
BO3pacTa MOTYT YUYMTbCA CO3/aBaTh M MPOTPaMMHUPOBATh MOJENH, MPOBOJUTH
UCCIIEJIOBAHUS, COCTABISTh OTUETHI M OOCYXAaTh WACH, BO3HHUKAIOIIUE BO BpeMs
pabOThI C ATUMU MOJIEITISIMHU.

Ha xaxnom ypoke, ucnoiib3ys npusbrasbie 351eMeHTsl LEGO, a Takke MoTOp 1
JaTYMKH, YUYCHUK KOHCTPYHpPYET HOBYIO MoJelb, mnocpeactsom USB-kabens
MOAKJIIOYAET €€ K HOYTOYKY U MpOorpaMMHUpYeT AercTBUs poboTa. B xoxe m3zydeHwus
Kypca ydauuecs pa3BUBAIOT MEJKYHD) MOTOPHUKY KHCTH, JIOTUYECKOE MBILIJICHUE,
KOHCTPYKTOPCKHE  CIIOCOOHOCTH,  OBJIQJICBAlOT  COBMECTHBIM  TBOPYECTBOM,
MPaKTUYECKUMU HaBBIKAMH COOPKH U MOCTPOCHUS MOJIECTH, MOJy4aroT CIEIUalIbHbIC
3HaHUSA B OOJIACTM KOHCTPYMPOBAHHUS W MOJEIUPOBAHUS, 3HAKOMSTCS C MPOCTHIMU
MexaHu3MaMu. PeOeHOK MoydaeT BO3MOXKHOCTh PACHIUPUTh CBOM KPYT MHTEPECOB U
MOJIyYUTh HOBBIC HABBIKM B TaKWUX MPEIMETHBIX 00JIacTsAX, Kak EcTecTBeHHbIE HAayKH,
Texnonorus, Maremaruka, Pa3Butue peyu.

IIpumepnywlii nnan ypoka
no pobomomexHuKe 8 HauaiIbHOL WKOJIe

Ypok Ne 3.
3yb6uameie konéca (1 uac)

Tun ypoka: KOMOMHUPOBAHHBIM.

Llenu ypoxa:

— NPUHIUIT CTPOEHUS 3y0UaThIX KOJEC;

— MOCTPOUTh MEXaHUYECKYI0 MOJIEIb C 3y0UaTbIMU KOJIECAMHU.

Memoouueckue  pexomenoayuu: YUUTENb  C IIOMOIIBIO  ITPE3EHTALINU
pacckas3blBaeT O 3y0UaThIX KOJECaX.

3aoanus:

1. [locTpouTh MEXaHUYECKYIO MOJEIb, KOTOPask IBMKETCSA C IOMOIIBIO 3y0UaThIX
KOJIEC.

Bonpocur:

B kakue cTOpoHBI KpyTATCA Kojeca?

C kako# CKOpPOCTBIO KPYTATCs KoJieca?

Ypok No 4-5.
Momop u ocw, [{lamuux naknouna u paccmosanus (4 uaca)

Tur ypoka: IpuMEHEHNE 3HAHUM.

Llenu ypoxa:
— KaKkylo (QYHKIMIO BBIMOJIHSIIOT OJI0KHU?

—YTO JIeJ1IaeT MOTOp?
— paboTaTh ¢ nmporpaMMHbBIM oOecrieuenneM Lego WeDo.

Memoouueckue pexomenoayuu.
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Ha JaHHOM YPOKC YYUTCIIb ABJEACTCA T'TIaBHBIM Ha6moz{aTeneM, IIOMOIIIHUKOM, B
3aa4y YUYUTCIIA BXOJUT O6’b$ICHI/ITB, II0Ka3aTb, HAIIPABJIATH I[GﬁCTBPI?I YUCHHKA U
IIOMOTIaTh B BBIIIOJIHCHUE 3adaHUA

3ao0anus:
[TocTpouTs MOJIENb YKa3aHHYIO Ha dKpaHe.

3anporpaMMHUpOBaTh JaTUUK.

Bonpocur:

Kakue ¢yHkimu nporpaMmMbl Bbl IPUMEHSLIIN Yallle BCero?

C MoMOMUIBIO YEro Jierye OpUEHTUPOBATHCS BO BKIaAke «binokm»?
Uto BaM MoOKa3aioCch TPyAHEE BCETO?

UYto BaM nokas3ajnoch Jierde BCero?

Jliss  3amaHusi  BBIOMPAIOTCS TaKWe MPUMEPHI, CIHOCOOCTBYIOIIHUE pPa3BUBAThH
MBIIIJICHAE, KOMMYHHUKAIIUIO, CaMOCTOSTCIIbHOCTh W TBOPYECTBA peOcHKa, He
Hapymas ero KoM(pOpTHYIO y4eOHO- 0Opa3oBaTelbHy0 cpeay B Iikoie. [Ipumepsr —
MOJICNIM 3aJaHUsA 10 POOOTOTEXHHWKE U1 MIIAJIIMX IIIKOJHLHUKOB IPEICTABJICHBI
Huxke (pucynok 39, 40 u 41):

Pucynok 39 — Jleraromas nruna
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Pucynok 40 — ['osioaHbI ayumaratop

Pucynok 41 — YMHas BepTyIika

Taxoke M3yuyeHrne OCHOB POOOTOTEXHUKH MOXKET MPOBOJAUTHCA B paMKaxX TaKUX
y4eOHBIX TIPEAMETOB, KaKk (pu3uka, nHHOpMATHUKA, TEXHOJIOTUS U JIPYTHE.

Ha ocHOBe KOHCTPYKTOPCKOTO Habopa MpOrpaMMHUPYEMOTO POOOTOTEXHUKHU
LEGO Mindstorms pa3paboTaHo HeMallo MOJIeNie, B KOTOPBIX pealu30BaHa P
3aKOHOB M OKCIIEPUMEHTOB N0 (U3MKe, HampuMep, MOJelb THUPOCKomMa, cdepa
I'o6epmana, Mmastauk Kamuiel. YcraHoBku, coOpanuble u3 LEGO, mo3BossiorT
OTpeNleNsATh 3HaYeHUuEe (PyHIaMEHTaJIbHBIX (PU3UYECKUX KOHCTAHT, HAlpuUMep, TaKUX
Kak noctosinHas [lnanka (Beckl Bata), yckopenue cBOOOIHOTO MajeHUs U T.I.

Jlns mpumepa paccMarpuBaercs ucnolibzoBanue Habopa LEGO Mindstoms
IUIsL i3MepeHus KodgduieHnTa TpeHus CKoJibxeHus [63].

Mojens o u3MepeHuro KodpduimeHTa TpeHHsI CKOJIBKEHHUS H300pa)keHa Ha
pUcCyHKe 42 U MpeJCTaBIIET COO0M CTOJ, HA KOTOPOM JISKHUT TPy3 Maccoil ml, HUTH,
OJIMH KOHEIl KOTOPO# MPUBSI3aH K 3TOMY TPY3y, a IPYrHUM depe3 010K, Bpalaroniniics
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C HE3HAUYUTEIbHBIM TPEHUEM (TPEHHUEM MOXHO MpPEeHeOpedh) BOKPYT TOPU30HTAIBHOMN
OCH, MPUBA3AH K IPy3y Maccou m2.

M |@

m;

Pucynok 42 — Mojenb 1o usmepeHnto Kodhuiienta TpeHus CKOJIbKEeHUs

NMenHo mox aeucTBUEeM Trpy3a MacCcoOl mp; BCS CHUCTEMA TEl MPUXOJUT B
MOCTYNATeJIbHOE JBW)KEHUE C YCKOpeHHeM a. PaccmarpuBas MOJYYEHHYIO CUCTEMY
TeJ, KaK WACAIbHYI0O CHUCTEMY M HMCHOJIb3ysd BTOpoil 3akoH HeioToHa (pucyHOk 43),
MO>KHO TOJIy4YHUTh (DOPMYITY JIJIsl HAXOXKJAEHUS KOd(PduImeHTa TpeHus CKOJIbKEHHUS:

_ mpg —a(my + my)

~ m; g

Pucynok 43 — Hcnosib30Banue JJisi CUCTEMBI BTOPOro 3akoHa HeroToHa

Jnsg TeXHWYecKOW peanu3alii WA HEOOXOIWMO pacCUHUTaTh YCKOPEHHE

. . 21
poboTa BO Bpemsi JBIKeHUs. Bocrmosb3yemcs u3BecTHOUM (Gopmynoi a= > THe 1 —
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HEKOTOPOE pACCTOSIHME, KOTOpO€ TMPOXOAWT poOOT MO CTody, t — Bpems,
HeoOXoauMoe ISl MPEeoJoJieHuss 3Toro paccrosiusa. Jlis moacuera pacctosiHus |
OyleM HCHoibp30BaTh HMUQPPOBOM yIbTpa3BykoBoW maTtduk EV3. s BeUHCIECHUS
BPEMEHH YCTAHOBUM B KOHIIE IyTH CHEIHUAIbHBIA BBICTYI, B KOTOpBIA Oyner
yOouparbess KHOMka Jaryuka kacanud EV3. HWmenHo »sta kHomka Oyner
OCTaHABIMBAaTh BpeMs B KoHUE myTHh. Kpome »3Toro, T.K. 3amyck TaiiMepa Ha
MHUKpoKoMIboTepe EV3  3aBUCHT OT MEXaHMYECKOTO0 HaXaTUsd HAa KHOIIKY,
PACIOJIOKEHHYI0O Ha HEM, B pe3yJbTaTe 4Yero MOXHO MOJIYYUTh «CYIIECTBEHHYIO»
3aJIEp’)KKy B MOMEHT cTapTa (IKCIEPUMEHTATOp HE MOXET OBICTpO yOpaTh majel] C
KHOIIKM CTapT), OyJeM HCIOJb30BaTh €Ille OJIMH JAaTYUK KacaHus. 3amycK Taiimepa
OyZeT IpOMCXOAUTH MOCHE MPEeKpalleHus] JEeHCTBUS CUJIbl JaBJICHUS HA KHOIKY 3TOTO
natunka. Maccel poboTa U rpy3a ONpeeNstoTcs Ha Becax. Pe3ynbTaThl uaMepenuii |,
t, a W BBUUCIEHUS | OYyIyT BBIBOAUTS Ha DdKpaH MuKpokomibiorepa EV3
MOCIIEA0BATEIBLHO C 33JIEPKKOM S C.

Vkazanuplii crnoco® u3MepeHuss Kod(QUIMEHTa TPEHHS  CKOJIbXKEHUS
OTJINYAETCSI OT OOBIYHBIX APKCIEPUMEHTOB HAINIAIHOCTHIO, TMOKOCTBIO, IPOCTOTOM U
MO3BOJISIET MCCIEA0BATh 3aBUCUMOCTH KOA(PPHUIIMEHTa OT Pa3IMYHbIX MapamMeTpoB C
BBICOKOW TOYHOCTBIO.

Ha cnenyromem mnpumepe paccMaTpUBaeTCs BbBIIOJHEHUE LUKIMYECKOTO
amroputMa  PoGoTom-xymoxkuukoMm.  Hampumep, nns  pucoBanust  ¢uryp,
npeacraBieHHo B pucyHke 44. CoOupaercs Mojaenb TpexkojecHoro Pobota-
XyJ0KHHUKA (TPEXKOJECHBIM OOT Wi MYyJIbTH 0OT) C MPUKPEIUICHUEM KapaH/alla.

Pucynox 44 — [Ipumeps! 11t pucoBaHus

[lonpoOyeM B crenuaibHOM MPOrpaMMe COCTABUTh IUKIMYECKUM alrOpuTM, C
MTOMOIIBIO CACAYIOMMNX KOoMaH[ (pUCYyHOK 45):
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gl Havatp ucnomnenune anropurma

VYnpasneHue O0JBIIUM MOTOPOM
(BKJIFOUUTH Ha KOJIMYECTBO 0OOPOTOR)

VYnpasnenue OOJBIINM MOTOPOM
(BKJIFOUUTH HA KOJMYECTBO CEKYH])

VYnpasnenue AByMs MOTOpamu (pyrieBoe
yIpaBlIeHUE, BKIIOUUTHh HA KOJIUYECTBO
000pPOTOB)

IloBTOpEHue necTBUsa WM Habopa
JNEeUCTBUN
(1rukaT)

i Ilaysa (B cexyHIax)

Pucynok 45 — OCHOBHBIE KOMAH/IbI

CHayana y4YeHUKU TMHUIIYT JIMHEHHBIA anropuTMm (pUCyHOK 46), C MOMOIIBIO
KOTOporo poOoT Oyner JBWUraThCsi IO MNpsIMOM W ToBopauuBaTh Ha yroa (90
rpagycoB). [lanbiie onpenenser, Kakue KOMaH/bl UM NMOHAT00STCs, B KaKyl0 CTOPOHY

IOJDKEH  KPYTHTh  MOTOp, TPOMEXKYTOK BpeMEHH paboTel MOTOpa W
MOCJIEJIOBATEIBHOCTh BBITIOJHEHHSI KOMaH]I.

.- };];& 1_@_@_” == ‘ ¥ @ d @
"ja_l:._®ru|5u|2|J—LJ.._ '

Pucynok 46 — [IporpamMmma JIMHEMHOTO aaropuTMa
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Cnenyromuii  1miar W3MEHEHHE MPOTpaMMbl JIMHEMHOrO  aJropurMa Ha
HUKIMYECKUM anroput™M (C yKa3zaHHEM KOJIMYECTBO IMOBTOPEHHUM IMKIA) (PUCYHOK
46-48)

PucyHnok 46 — M3MeHeHne JIMHENHOTO alrOpuTMa

[ |

SRR S T R e
| | ,-sz-_ *-“-fhl mul ants] | ot || 4D el | Gy

Pucynok 47 — [IporpamMma UKIMYECKOTO aNrOpUTMa

napamMeTpbl 414 U3MeéHeHUA

Pucynok 48 — 3MeHeHne mapamMeTpoB MUK

[Ipoananm3upoBare nosyuuBmIvecs (QUTYpHI, 0OpaTUTh BHUMAHHE YYEHHUKOB Ha
KQK/bI QJITOPUTM U MOKHO PHUCOBaTh pa3Hble (PUTypbl KBaJpaT, TPEYTOJbHUK, KPYT
Y T.JI. Y K&KJOW TPYIIBl YYEHUKOB MOJYIUTCA KAKOW-TO CBOU y30P.

PoGoroTexnuka B mikosie mpeactaBiser ydammmcs TexHosnorun XXI Beka,
CHOCOOCTBYET Pa3BUTHUI0O UX KOMMYHUKATUBHBIX CHOCOOHOCTEH, pa3BUBAeT HABBIKU
B3aMMOJICUCTBUS, CAMOCTOSITEIBHOCTH IIPU IPUHATUM PELICHUM, PAaCKpPbhIBAECT HX
TBOPYECKUN NOTEHLIHAL
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3aKJIouYeHue

B Hacrosiiee BpeMsi mepexo] Ha HOBBIE TEXHOJOTUM ONPEAENICH KaK OJUH U3
HanOoJsee BaXXHBIX (DAKTOPOB KOHKYPEHTOCHOCOOHOCTH Kaxkaou crpanbl XXI Beka.
HeoOGxonmuMocTh ~ WHTErpalii  COBPEMEHHBIX  HU(POBBIX  TEXHOJIOTWHA B
MOBCEHEBHYIO pabOTy M CEpPBUC, YIpaBJIEHHWE M OH3HEC-MPOLIECCHl, MEAUIMHY U
oOpa3oBaHME M OCO3HATh BCE 3TO KaK PEATbHOCTh HEOJHOKPATHO OTMEYAETCs B
CTpaTerMyecKux IUIaHax U nporpammax pasurus Kazaxcrana:

Crparerust «Kazaxcran-2050». HoBbIii NOJUTUYECKUN KypC COCTOSIBIIETOCS
rocynapctBa. [locnanue Ilpesunenta Pecryomuku Kazaxcran - Jlugepa Hamum H. A.
Hazap6aeBa Hapony Kazaxcrana ot 14 nekabps 2012 r.

Ilocnanne Ilpesunmenta PecnyOmmku Kazaxcran H.A.Hazapb6aeBa Hapony
Kazaxcrana ot 31 sauBaps 2017 roma «Tperbs wmoaepHuzanus Ka3zaxcraHa:
ro0anbHasi KOHKYPEHTOCIIOCOOHOCTHY;

[lporpamma «Barisan B Oyayiiee: MojaepHU3alMs OOIIECTBEHHOTO CO3HAHUS
(Cratest I'maBel rocymapctBa "Bsrmsim B Oyayiee: MoiepHH3AIMS OOIIECTBEHHOTO
co3nanus" ot 12 anpens 2017 rona) u np.

Cenpmoit BbI3OB st Kazaxcrana — Tperbss WHAyCTpHalibHAs PEBOJIIOLIMS,
onpexaenennas Crparerueit «Kazaxctan-2050», mogdyepkuBaeT « ... UenoBedecTBO
HaxXoOJuTCs Ha nopore TpeTbed MHIYCTPUAIIBHOW PEBOJIIOLMU, KOTOPass MEHSAET Camo
MOHATUE TPOU3BOACTBA. TEXHOJOTMUECKHE  OTKPBITUS  KapJIMHAJIbHO MEHSIOT
CTPYKTYPY U TOTPEOHOCTU MHPOBBIX PHIHKOB. MBI )KUBEM YK€ B COBEPIICHHO MHOM
TEXHOJIOTUYECKON peanbHOCTH, Hexkenu panee. LdpoBbie M HAHOTEXHOJIOTHUH,
pOOOTOTEXHUKA, pEereHepaTUBHAs MEIUIIMHA M MHOTHE APYrHe TOCTIXKEHHUS HAyKU
CTaHyT OOBIIEHHON pEANTbHOCTHIO, TPAaHC(HOPMHUPOBAB HE TOJBKO OKPYKAIOIIYIO
cpeny, HO M caMoro 4enoBeka. Mbl JOJDKHBI OBITh AKTUBHBIMH YYaCTHUKAMU JTHX
MPOILIECCOB...» [64].

Bydenne W aHamm3 OMbBITa 3apyOeXHBIX CTPaH TOKa3aid, YTO HMMEHHO
COBpEMEHHbIE  HMH(POpPMAIMOHHBIE TEXHOJOTMM U  HudpoBuU3anus  oTpaciei
MIPOU3BOJICTBA, IKOHOMUKH M APYruxX cdep 4YeIOBEYECKOW IeATEeIbHOCTU CTald
uHUIMApoBath pasButue STEM oOpa3oBaHus Kak HEOOXOIUMOW IIAT(GOPMBI IS
OCBOEHUS HOBBIX TEXHOJIOTHHU.

Korma crano uM3BeCTHO, UTO MOBCEMECTHOE BHEIPEHUE HOBBIX TEXHOJIOTUI HE
TOJBKO A(PGEKTUBHO M MPUOBUTBHO, HO M OHO TPeOyeT CHEIUATMCTOB, MBICISIINX
KpEaTUBHO, HMEIOUIUMX MNpo(eccHOHaNbHbIE HAaBbIKM pPabdOThl C COBPEMEHHOM
TEXHOJIOTHEHN, TOTOBBIX K OCBOEHHUIO HOBBIX 3HAHWUW MO HOBBIM TEXHOJOTHUSAM, MHOTHE
CTpaHbl CTaIM paccMarpuBaTh Bompoc pa3Butus STEM oOpa3zoBaHus B IIKOJaxX Ha
rOCy/1apCTBEHHOM YPOBHE.

[Mpumepom paszBuroit mudpoBoi s3koHoMuku siBisiercss CILA, koTopsie oueHb
MPOJBUHYTHI C TOYKH 3pEHUs OJIATONPUSATHOM JEIIOBOM M MHHOBALIMOHHOW CpPEbl U,
KakK CJICJICTBUE, UMEIOT caMblil pa3BuThid [T-cekrop.

OnHolt M3 cTpaH c pa3BUTOM LU(PPOBON AKOHOMHKOM siBisgercss CHHramyp.
Ilpexxne Bcero, 3a CYET 3HAUMUTEILHOW BOBJICUCHHOCTH MPABUTEIBCTBA B BOIPOCHI
upoBU3aAIMHA IKOHOMUKH UHPOPMAIMOHHBIE TEXHOJOTUN aKTHUBHO BHEIPSIOTCS BO
BCEX OTpacCisiX, BCE TOCYJApPCTBEHHBIC YCIYTH MEPEBEACHBI B JIEKTPOHHBIA dopMmar,
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CHUHTamypckas cucteMa oOpa3oBaHMsl aKTHBHO HCIOJIb3YeT LU(ppPOBOE OO0ydeHue u
T.J.

B mertonnueckux pexoMeHAanusx Obuld paccMoTpeH ombIT pa3Butusi STEM
oopazoBanusi B mkojax CIIA, Cunramypa, EBpomeickux cTpaH, B 4YacTHOCTH B
BemnkoOputanuu, xotopoir oObsBmia 2014 rtom «l'ogoM KOIMPOBAHUSA» W
Poccuiickont ®@enepanum.

AxtyansHOCTh STEM o6pa3zoBanus B CIIIA nomdepkuBaeTcsi NMPUHATHIM B
2013 roay CrparermueckuMm muiaHoMm no pazsututo STEM-ob6pazoBanusi. B pamkax
Inana mmanupyercas k 2020 roay mnoarotoBuTh 100 000 HOBBIX 3¢ (HEKTUBHBIX
yuntened STEM u oka3aTh NOANEPKKY ICHUCTBYIOIIEMY KOHTHHIEHTY IEIaroros.
Jpyroil 1nenpr0 SBISIETCA YBEIWYEHUE JIOJIM YyYalluxcs, BOBIeYeHHbIX B STEM
KKl roa oOydeHust B cpefaHedt mkoie, 10 50%. Takke miaHUpyeTcsl YBEIUUUTH
YHUCJIO BBITYCKHUKOB KoJuiexeld v By30B no STEM-cnenuanbHOCTAM Ha | MWIIMOH
YyeJoBeK [65].

bonpmiolt uHTEpec BbI3BIBACT «CTpPAaTErMUE€CKUi TEXHOJOTMYECKHM IUIaH Ha
2015-2020 r.r.» Jlemapramenta oOpasoBanus r. Heio-Hopka (NYCDOE),
HanpaByieHHble Ha pa3Butue STEM oOpaszoBanusi B OmbKalIime msTh JeT.

Jns eBpomneiickux cTpad ojaHa u3 npobiem B obnactu STEM oOpazoBanus -
[IPUBJIEYb BHUMAHME JEBYIIEK K €CTECTBEHHO-HAayYHbIM JHCLMIUIMHAM W
texHojorusiM. CyliecTByer OOUIENPUHITOE MHEHHE, YTO 3auHTEPECOBAHHOCTH
MHOTMX JI€BOYEK HAayKaMu 3HAYUTENIbHO OcjlabeBaeT B paHHEM MOJPOCTKOBOM
Bo3pacte. OIHAKO O CHUX MOpP HHUKTO HE 3aJaBajcs BOMNPOCOM, B KaKOWl MMEHHO
MOMEHT 3TO MPOUCXOAUT U mouemy. Koprmopanus MalikpocodT pemnimna yCTpaHUTh
ATOT MpoOels, MPOBEIs CcaMO€ IOJHOE€ Ha CETOJHSIIHUN JeHb HCCIE0OBAHHUE IIO
3aJaHHOM TeMe B 12 eBpoIlelicKuX cTpaHaX, BKModas benwsruto, BemmkoOpuranuio,
I'epmanuto, HWpnanguro, HWramuro, Hupepnangel, Ilomasmy, Poccuro, CroBakwuto,
Ounnsaaauto, Ppanumio u Yexuro.

OmnbiTr  Cunranmypa B paszButud  STEM  o0pa3oBaHus MOKa3bIBaeT, YTO
JOCTIDKEHUS. ~ CUHTAIypCKOTO  oOpa3oBaHWs B JAaHHOM  HampaBieHUH ObUIH
obOecrneueHbl rocyJapCTBEHHOW MOJUTHKON MO Pa3BUTHIO YEJIOBEYECKOTO KamuTala.
B uacthHoctn, TmporpamMa = «YMHBIE  IIKOJbI,  OOpa3oBaHHas  HalUs»,
MEPUTOKPATUUECKUI TMOAXOJ B OLICHUBAHUU JESITEIbHOCTH YYUTENS B TOWUCKE H
pPa3BUTHM TaJaHTOB, COJCHCTBUE Pa3BUTUIO HENPEPHIBHOTO 0Opa3oBaHUs Ha
MPOTSIKEHUHN BCEH CBOEH JKM3HM, 00S3aTEIBHOTO ABYSI3BIYHOTO ( WA TPEXbA3BIYHOTO)
oOpa3zoBaHusi  (aHDIMMCKUH U PONHOM) W OOECHeueHHe  KaueCTBEHHOTO
npodecCuOHATbHO-TEXHUYECKOTO 00pa3oBaHUsl JaJid CBOU PE3YBTaThI.

Hnst wsydenust cocrosinus pasutus STEM oOpazoBanusi B Kazaxcrane
corpynaukamu HAO wum. W. AnteiHCapuHa OBUIM TIPOBEIECHBI MOHUTOPUHTOBBIC
uccienoBanus. Pe3ynbrarel MOHUTOpUHra ¢ ydacTuem 13 oOnacteil u r.r.Acrana u
AnMarbel TIOKa3zajdd, 4YTO B paMKaxX »>JIEKTUBHBIX KypCOB 0011e00pa3oBaTelibHbIC
mkosbl Kazaxcrana Hauany akTUBHO oOydaTh JeTeil OCHOBaM MPOTPAMMUPOBAHUS U
pPOOOTOTEXHUKH, a TaKKe DJJIEMEHTaM KOMIIBIOTEPHOTO  MOJEIHUPOBAaHUSA U
IIPOEKTUPOBAHUS.

Ha ocHoBe u3yueHus u aHanm3a OMbITa 3apyOEKHBIX CTPaH U OTEYECTBEHHOTO
ombiTa B obnmactu STEM oOpa3oBanus B JaHHOW pa3paOOTKe ObUIM TPEACTaBICHBI
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METOJUYECKME PEKOMEHAAIMUA [JIi OpraHM3alud y4eOHOW M HCCIeI0BaTeNbCKO-
MIPOEKTHON pabOTHI 0 €CTECTBEHHOHAYYHOMY U TEXHOJIOTMYECKOMY HAIpaBJICHUIO B
HA4YaJIbHOM IIKOJIE, OCHOBHOW W CTapIIEH IIKOJIE.

B momonip y4yuTensiM HAYaIbHBIX KIJIACCOB MPEACTABJICHBI ITPUMEPHBIE TEMBI
UCCIIEJIOBATEIbCKIUX MPOEKTOB B HayajdbHOW IIKOJIE, HU(POBBIE pecypchl (CalThl),
MOKAa3bIBAIOIINE HWHTEPECHBIE HAyYHbIE SKCHEPUMEHTHI U MaTepHajbl IJsi OOydeHHs
MJIAJIINX IIKOJIBHUKOB.

Taxxe ObUIa paccMOTpeHa METOAMKa OOy4eHHsS OCHOBaM IPOTpaMMHPOBaHHUS
B HayaJbHOM mmkoJje Ha npumepe cpeasl SCRATCH.

Mertoanueckue pekomenaanmu no passutuio STEM oOpa3oBanus B OCHOBHOU
MW CTapiied IIKoJie BKIIOYAlOT oOmue pekomeHnauuu mig yuutened — STEM
MPEIMETHUKOB TI0 PA3BUTHIO Y YUaAIUXCS:

® KPUTUYECKOTO MBIIIJICHUS;

® HaBBIKOB Pa0OThI B KOMAHJIE€ WM MPOEKTE;

e YMEHMS IUIAHUPOBATh U aHAJIM3UPOBATH JACHUCTBHUS;

e yMeHHe paboTaTh C HAYYHO - MO3HABATENbHON HH(DOpMaIMen U JIp.

[lpencraBneHHple B PEKOMEHJALMSAX MaTepUaibl MO OOYyYEHHIO OCHOBaM
nporpammupoBanus Ha npumepe cpenbl SCRATCH, 00beKTHO-OpUEHTHPOBAHHOMY
MPOTPaMMHUPOBAHUIO B OCHOBHOW U CTapuIed IIKoJe, MpuMepbl pabounx yueOHBIX
nporpamMm no kypcy «I'paduka u npoektupoBanue.3Dy», cripaBOYHO- aHAIUTUYECKHE,
Hay4YHO-MO3HABATEIIbHBIE U METOAWYECKHE MaTepuasbl MO BHEAPEHUIO 3JIEKTHUBHBIX
KypcOB 1O pOOOTOTEXHMKE MOTLYT OKa3aTb METOAUYECKYI0  MOAJEPKKY
PYKOBOJMTEIAM U Yy4YUTENsIM 0O0meo0pa3oBaTeNbHBIX IIKOJ, CHENUAIACTAM |
nejaroraMm, KOTopble u3ydaroT npoonemsl pazsutus STEM oGpazoBanus.
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52. Hi-TECH «xnactep rtumHazuu No 24, [DnekTpoHHBIA pecypc:
http://nio.robostem.ru/?page_id=259 — Jlata oOpamenus 13.11.2017

53. http://obuchonok.ru/node/444

54. bopuco B. A.TeMbl wuccienoBaTelbckux padOT 10 HHPOPMATHKE.
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[punoxenue 1

betiinoix coinvinmapea /10-11 cotnvinmap yuwiin/ oKy ypoicinoe 63iH0IK 6aKbliay JHcaHe 603iHOIK OK)-
MAHBLIMObIK iC-apeKkemmep maciioepin Kalblnmacmolpyea OaiaHblCmvl KYPbli2aH.
/ Kypacteipran nHpopmaruka moHiHiH myranimi Kaynanos M. A.Kaparanaer, 2016.

Tycinik xaT

IMonai oKbITYABIH MaKcaThI: IHTEpaKTUBTI KOMIIBIOTEPIIK TpadUKaHbIH Kazipri
rpaduKaIbIK KypalaapblHbIH KeMeriMeH IpadUKaIbIK KOPIHICTEPl KYpPY MEH OHJICY
onicTepiH, KypalaapblH OKbIN-YHpeHyre OarbITTanFaH. TeXHOJIOTHS MEH aKmapaT
TYCIHIKTEpiH OipikTipe OThIpbIN, 3D Moaenpaey OUTiIMIEpiH KOJIAHbIN , aKIAPaTThI
aly, )KMHAaKTay, CaKkray, oHJey, Tajfay KbI3METTEPiH JKYy3ere achlpy HOTIKECIHIIe
Oenruti Oip opeKeTTI OpPBIHIAY apKbUIbI IIemIiMaep Kabbuinai anyra OarbITTay.

IIonHiH MiHZeTTEPI:

- Mexkren OarmapiaMachkl OOWBIHIIA OKBIFAHIAPBIH OEKITINl, OJaH THIC 137CHYIHE

KOJI alys;

- bumMiH XeTuiipe Tycyre bIKnai eTy;
- Kowmmetoteprik rpadukaHblH MYMKIHIIKTEPIH MalalaHbll, IbFapMaIlbUIbIK

KYMBICTapFa OaFbITTay;

- OanamapiapAblH IIBFAPMAIIBUIBIK KAOLIETTEPIH KOHE JIOTHKAIBIK OMIay Ibl

JaMBITY ;

- OeiltHeln, TEXHUKAJIBIK OIIAy KOHE ©3 OMIaphl MEH KUSJIAPBIH JKETKI3Y;
- IIenrmre MibFapMallibUIbIK TYPFbIIAH Oilnay;

Kyrtinetin HoTHIKE:

KommnbroTepiik rpaduka OOMBIHINA aJFaH TEOPUSIIBIK OUTIMAEPIH MpaKTHKaaa
KOJIJIaHA aJlaThlH, JW3aiH HETi3[epiH KaH-)KaKThl MEHIEPTEH, IIbFapMalIbUIBIKIICH
KYMBIC icTel OuTyre JaFJbUlaHFaH ,TEXHUKAIBIK €CENTi 63 OETIMEH IIeIIe aJaThlH
CBhIH TYPFBICBIHAH OWJIail amaThlH KY3bIPJIbI TYJIFa KaJIbIITACA IbI.

OkymblLIapAbIH OUTIMI MeH OUTiriHe KOWBLIATHIH TajJanTap:

- I'padukanbiy e3remienikrepl Typajbl TYCIHIKTEp1 OOIyBI;

- Kommerorepik OeliHenepaiH KYpbUTy IPUHIMITEPIH Oy,

- Cyper xacaiayblHbIH aJITOPUTM/IK, TEXHUKAJBIK HETI3AepiH Oly;

- PacTpibik, BEKTOPJBIKKSHE YIII ©JIIeM Il Tpaduka TypiepiMeH *KYMBIC jKacay;

- 9p TYpd yAruiep, KypbulbIMIapAsl ©3 OeTiMeH Kypaii Oiry;

- apHayllbl 3JIEMEHTTEp KOMEriMeH cyJi0ara Kapam, MEHIIIKTI o OOWbIMEH YJriHi
xKacay;

- anga TYpaTbhlH IC-OpEKeTTepAl Kocmapiay, e3iH-e31 Oakbuiay, eHep-OuIIMiH

KOJIJIaHy;

- CBIH TYPFBICHIHAH OWIa aiy;
- I'padukanbl xy3ere acblpaThlH TrpadUKaiIbIK KypallapIblH >KYMBIC ICTEYIHIH

KaJIbl CXeMachl MEH KYPBUIBIMBIH O11y;

- Photoshop, Scratch, Premiere Pro, Expression Web—nieH xyMbIC kacay;
- AutoCAD, Maromedia Flash MX,Arduino-MeH xyMbIC *kacay;
- I'padukanbik KepiHICITEpAl CalyAblH 9AICTepIH MaiiianaHa OuTy.
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BbarnapiaMaHbIH KaJanbl Ma3MYHBbI:
10-coinpin«KomnbroTepitik rpaguka TeXHOJI0THSICHI»

Perti | TakbIpb10BI Carat | Oty 10AB
caHbl | Mep3imi
I Tokcan
1 Computer Lab. Rules, Computer ergonomics 1
2 Scetchup 3D modelling: The Basics 1
3 Push/Pull Tool,Using Move to Resize Curves 1
4 Intersect and Follow Me 1
5 Multiple Linear Copies 1
6 Groups and Components 1
7 Scetchup 3D modelling: Project 1
8 Scetchup 3D modelling: Exercises : EXAM 1
9 Self-Test and Final Project 1
II Tokcan
10 | INTRO TO 1
PROGRAMMING(cin,cout,variables,arithmetics)
11 | DECISION STRUCTURE 1
12 | LOOPSTRUCTURE 1
13 | PREDEFINED FUNCTIONS 1
14 | C++ SAMPLE PROJECTS 1
15 | C++ SAMPLE PROJECTS 1
16 | C++ SAMPLE PROIJECTS 1
III Tokcan
17 | Getting start with Arduino 1
18 | Analog and digital signals 1
19 | Pulse width modulation 1
20 | Potentiometer 1
21 Photoresistor 1
22 | Piezo speaker 1
23 | Liquid crystal display 1
24 | 7 segment display 1
25 Servo motor 1
26 | Ultrasonic sensor 1
IV Tokcan
27 | ARDUINO / PROGRAMMING project 1
28 | ARDUINO / PROGRAMMING project 1
29 | ARDUINO / PROGRAMMING project 1
30 | ARDUINO / PROGRAMMING project 1
31 Software Developing history 1
32 | Software Developing history : EXAM 1
33 | Information system 1
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| 34 | Information system | 1 | |
11-coinpin«KomnbroTepitik rpaguka TeXHOJIOTHSICHI»

Pert | TakbIpbIObI Carar | Oty 11A

i CaHbI Mep3imi
I Tokcan

1 Chapter O: IT Essentials Introduction 1

2 Chapterl: Introduction to the Personal 1
Computer System

3 Chapterl: Introduction to the Personal 1
Computer System

4 Chapter 2: Lab Procedures and Tool Use

5 Chapter 3: Computer Assembly

6 Chapter 4: Overview of Preventive
Maintenance

7 Chapter 5: Operating Systems

8 Chapter 5: Operating Systems :
EXAM

9 Chapter 6: Networks 1
II Toxkcan

10 | Chapter 6: Networks 1

11 | Chapter 7: Laptops 1

12 | Chapter 8: Mobile Devices 1

13 | Chapter 9: Printers 1

14 | Chapter 10: Security 1

15 | Chapter 11: The IT Professional : 1
EXAM

16 | Chapter 12: Advanced Troubleshooting | 1
III Toxcan

17 | Internet searching methods : EXAM 1

18 | Expert Systems 1

19 | Artificial intelligence 1

20 | Database : Introduction to database 1

21 | Database : Getting Started with Access | 1

22 | Database : Tables 1

23 | Database : Tables 1

24 | Database : Forms 1

25 | Database : Query : EXAM 1

26 | Database : Query 1
IV Tokcan

27 | Database : Report 1

28 | Expression Web : HTML Coding 1

29 | Expression Web : HTML Coding 1

30 | Expression Web : HTML Coding 1
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31

Expression Web : General overwiev

32

Expression Web : Using Template

33

Expression Web : Using Template

34

| e | |

Expression Web : Publishing web site

OOXK apnaJjiran 0aKbLIay )KYMbBICTAPBIHBIH TAKBIPBIObI

JlepOec koMmmbroTepIiH OCHHENIK KyHecl.

['paduxanbiH TYpIEpI.

Bektopislk rpaduka.

Ex1 enmemai Kaiita skaHapTyJap

PacTpae aliMakThl TONTHIPY.

[lypriiMeH KYIOJBIH OJJIBIK alTOPUTMI.

Kommetotepiiik rpadukana TYCTiH KOpiHY MOJEI.

I'paduka cyperrepinin ¢popMarrapbl

9. Kommetotepik rpaduka MEH aHUMALUSHBIHIPOTPaAMMAJIBIK KYpaligapbl

10.I'padpuka mpUMUTUBTEP/IIH CATIBIHY

11.Conaiingap cajibiHy

12.JlodTuHr o1ic, AEMEYIIK IIbUIAYIIH XKyHenep

13.Kapeik OepeTiH, cypeTke TYCIPETIH KaMmepachl xeHre camy. Marepuanmap
*)acanay xoHe 3ds MAX-ka oObekTepre KojmaHary

14.Caxna BHM3yalu3alMsIChl >KOHE CHIPTTHIK karma. 3ds MAX-ta caxHaHbIH
00BEKTEp aHUMAITUSACHI

15.Heri3 Tycinikrep kone Macromedia Flash-TiH koMmoHeHTTED.

16.Heri3 tycinikrep >xoHe Macromedia Flash-tig kommnonenttep. Flash-ta Top
CaJIbIHY.

17. AHUMalMSTHBIHTY pJIEpP1

18. Kabarrapapl Kachelpy *KoHE MACKaHBIH aHUMAIIHSICHI

19. AHUMaLMSHBIHKETLIEPY SAICTEp

20. Action Script cueHapHiiIbIH TUTDKAcAIAY

XN R WD =

O3iH-631 0aKblIayFa apHAJIFaH CypaKTap
MoHuTopIap, MOHUTOPJIAPABIH CUNIATTaMaJIaphI
JlepOec KOMIBIOTEPI1H BUIEOKYHecl
Buneob6macrepiuep
[lepudepusa(Ilpunrepnep, mIoTTEpNIep, ABIOBIC  KapTajlapbl, KOMIAKT-
JUCKTEPJI1 OKY MEH >Ka3y YIIiH apHaJfaH KYPBUIFbI)
5. I'padukansik  MomiMeTTepai  eHrizy  Kypbuirbuiapel  (Ckanepiep,
IUTUTa3epiep, caHablK ¢oToarmaparrap)
KommnbroTepiik rpadukanbiy Typiepi. PacTpisik rpaduka
PactpibIk rpadykaHbIHAP THIKIIBLUIBIKTAPhl MEH KEMIILTIKTEP1
8. Bektopnbik rpaduKaHbIH MaTeMaTHUKAIBIK HEri3iepi. APTHIKIIBUIBIKTAPhl MEH
KEMIILTIKTEPI.
9. ®paxrampapl rpaduKa.
10. Ex1 emmemai TypaeHIIpyep
11.bip TekTec KOOpAMHATANIAPAAFBl €Kl OJIIIEeM/Il TYPJICHIIpYyJep

b o e

N o
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12. Y11 emmeM/Ii KoopauHaTagap
13.I'padukansik nepextepAiH GopmaTsl
14. TycTik MOeINb
15.Exi eneMabKoHE YII ©JIIEMIIKECKIHAEPIAIH Kacally TocUIaepl.
16. Kommsrotepiiik rpadukaHbIHXOHCAHUMAIMSIHBIH aMaiiap KIacCU()UKAITUSICHI
17.Macromedia Flash-TiH koMIOHEHTTEp1
18. AHUMALUSTHBIHTY PJIEP1
19. AHUMAIIUSTHBDKETIIACPY dICTEPl
Oky-oaicTeMes ik KAMTAMACHI3 eTLTYLILTIK
Adobe PhotoShop nnakar-tabnuianapsl.
Omnnaita cabakrap. Adobe PhotoShop oky-omicremenik kypain. Acrana-2012
Corel Draw mnakar-ta0auranapsl.
O.Munosckas.3ds Max.
300+lessonsPsypoku PhotoShop.
VYuebnuk no 3DStudio Max. Camoy4uTerns.

S S e
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IHpunoxkenue 2
TycinikTeme xat

Ochbl apHaifbl aKMmapaTThIK TEXHOJOTHSIIAPABl TEPEHJAETINI OKBITY OaraapiaMachl
Kazakcran PecnyOnukachinbiy biniM oHe FbulbIM MUHHUCTPJIriHIH 2013 Kbumwsl 19
muigenert Ne 289 «vmaMaHma"aplppuirad OutliM  Oepy YHBIMIApBIHBIH TYypJepi
KBI3METIHIH YJITUIIK KaFuJanapblH OEKITy TypayibDy OYHpPBIFBI MEH OChbl OYHpBIKKA
esrepictep eHrizy Ttypaibl 2013 xbpurbl 27 KapamagarbiNe 472 OyiipbiFbIHA
Herizaenmn skacamabl. bacTtel MakcaThl - IT OaFbIThIHIA KBI3BIFYIIBUIBIK TaHBITHIIL,
TAJIAHTTAPBIH JTAMBITKBICHI KEJNEeTiH OKYIIbUIapFa Japa OKYy >KOCMapbIMEH OKyFa
MYMKIH/IK TYFbBI3Y.

ApHaiibl  OarmapiamMa  KOMIBIOTEPJIIK — JKYMENepliH  apXUTEKTypachl  MEH
nepuepusnblK  KYpPBUIFBLUIAp,  AJEKTPOHABI  -—CaHABIK  JKOHE  AHAJIOTTHIK
KYPBUIFBUIAP/IbIH, MPOLECCOPIAPIbIH, KOMIIBIOTEPIIK JKENUIEPIIH JKYMBIC ICTEY
MIPUHIIMIITEP], CEpPBEPJIEP MEH JIOKAIBI1 KYHeIepIiH >KYMBICHIH YUBIMIACTHIPY MEH
O6anray, JK wmeH mnepudepusuiblKk KypbUIFbUIApFa CEPBUC TIEH OJapJIbl KOHIEY
OolipiHIIa OuUTIM amyra MYMKIHIIK Oepeni. CoHbIMEH Karap, OKYIIbLIapabl
rpadUKaHbIH MYMKIHIIKTEPIH MaiaTaHbIl IIbFApMAaIIbUTBIK )KYMBICTapFa OarbITTaY,
OJIapJbIH JIOTUKAJBIK OWIAyblH JaMBITY >KOHE OCiHeNnl TEeXHUKAIbIK OMIayblH
KaJBIITACTRIPY YIIH KUSJIAPBIH JKETENeyre amapaThlH KOMIIBIOTEPJIK OWIayIbl
TaMBITYIbI KO3ISH .

AKXnapaTThIK TEXHOJIOTHsTIApFa OaFpITTaNIFaH MaTeMaTHKAIIBIK KOHE
KHOEpPHETUKAIBIK OICTEp MEH 3aMaHayd TEXHUKAIBIK Kypajaaap >KUBIHTBIFBI |
3epTTEYMIH 9MiC — TOCUIepl MEH OKYIIbUIAPABIH KO0OaJapbhIHBIH TaKbIPBIITAPH,
OJIMMIIMANIajapFa  KaTbICYIIbUIAp  MaijajlaHaThIH = 9ne0ueTTep  MEH  CalT
Marepuanapbl Oananapra oJeMJIIK PEUTHHITIK YHUBEPCUTETTEpre TyCyre KaxeT
0Oa3zaHbl KaMTaMachI3 €Tel.

Ochbl OarnmapiamMameH OUTIM aiFaH OKYHIbUIAp KOMIIBIOTEPJIIK QNinmOuaeH Oacramn
Kommblotepiik  rpaduka TeXHOJOTHSIapbl MeEH OarjmapiamainaylblH — KOFaphl
JIEHI'eUIHE KETKI3eTIH OUTIM aja ajiajbl.

Heriri opra 6inim genreiiinaeri moHaepai OKbITY epeKieJiri

5 — O-mbl chHEBIMTapAa OeHiHAIAL JAWBIHIBIKTBI KaMTaMachl3 €Ty YIIiH OKY
KOCHApPbIHBIH BapHATUBTIK OeJjirinae op OeHiHAik moH yiiiH 4 caraTTaH Keke
TyJIFara OaFbITTaFaH carattap Oap. On caraTTapjaapa OKy JKOcCmapbl OOWBIHINA
(JOX) op monHzmepaeH epekiie MapbIHIbUIBIK TaHBITKAH OKYIIbUIAPAbI TaMBITY YIIH
oepineni. MadopmaTukaman MapbIHABUIBIK TAHBITKAH OKYIIBLIAP J1a KEKE HaNbIHJIBIK
YIIIH OCHI caraTTap TOHIPETIHAE TONTACTHIPBUTYbl MYMKIiH.

Op ChIHBIIKA OEpUIETIH MIBIFAPMAIIBUIBIK KOHE 3EepTTEYIIUIK 9pEeKEeTKe OepiieTiH
craBkanan (,25keneminzeri carartap «Press - club» yifipmeci TeHiperinme ¢oTo,
BUJEO, GUIbMAEpP, HWHTEPBBIO, JU3aliH OaFbITTAPBIHIAFbl  KbI3bIFYIIBUILIKTAPbIH
KaHaraTTaHBIPAThIH Carajibl AopicTep Oepiiei.

OKy »KOCTapbIHBIH MEKTEN J>KOHE OKYIIbl KOMIIOHEHTIHJErl op CBhIHBIN YIIH 3
carartaH OepuiceOyn «Jloruka - komOuHaropuka», «Komganbansl dpusuka - Ciscoy,
«IT TtexHOJMOTHANIAPY» CHSIKTHI MaKCaTThl Ti30ekTepai (JMHEHKa) Kypar, Keleci
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KypCTapJibl OKBITYFa KYMCaJIMaK.

P.c. | KypctbiH aTaybl 5 6 7 8 9
1. | Jloruka 1 |

2. | KomOunaropuka 1 1 1
3. | KonmanGanbr ¢uszmka 1 1 1 1

4. | Cisco

5. | IT texnonorusinap 1 1 1 1 1

Kannbl opra OLTiM KeHreuinaeri MIHAEP/Ai OKbITY epeKIeJIiri

beitinnix cempmrapaa (10 — 11) Cisco — XenulK KOHABIPFbUIAPAbLI IIBIFAPYIIBI
aMEpUKAHJIBIK TPAHCYITTHIK KOPMOPAIMSICHIHBIH, HMHTEPHET AapKbUIbl KOJDKETIMII
Martepuaigapbl  (OKy Kypaaaapbl, 3epTXaHAJIbIK JKYMBICTap, OuriM Oaramay
KUHAKTapbl) YChIHBUIaABL Heri3ri MekTenTteri MakcarThbl TI30EKTEp Kejecl Kypcrapra
yJIachlll, TUSIHAKTalFaH >KyheHi Kypaiabl. «KommbroTepiik oitnay», «MexarpoHuka
Herizaep» xkoHe «IT TexHosorusimap» TI30€KTEpl MEKTEI KOHE OKYIIbl KOMIOHEHTI
ecebiHeH Oepureni. BapuatuBTik >kykTeme ecebiHeH S5 -11 chiHBINTAp apackiHaa
y3nikci3 «PoGoToTexHuka» yhipMect xKYMBIC Kacalbl.

P.c. | KypcTtbiH araysl 10 11
1. | KommproTepiik oinay 1 1
2. | MexarpoHuka Herizaepi 1 1
3. | Cisco xone IT 1 1

Heri3ri mekrenTeri OutiMaep >KUHAKTaJbII, Xyien «KoMIbloTepaik oiiay»
KypCBIMEH asKTalabl Jla >KaIbl «OJeMJIK CaHIbIK a3aMary KOHIICTICHSCHI Tajar
eTeTIH aaaM MoJeHueTiHe okeneal. KypcTbl TonbK askraran okxymbuiap Cisco
aKaJIeMUSICBIHBIH CepTU(UKATHIH aJIbIM MIbIFa/IbI.
Kyrinerin Hotmxe:
Kommetotepiik Oarnapiamanay OOMWBIHINIA aJiFaH TEOPUSUIIBIK OUTIMAEPIH MpakTHUKaaa
KOJI/laHa aJaThlH, IW3aiiH HETI3ZepiH >KaH-)KaKThl MEHIePIeH, IIbIFapMallbUIbIKICH
KYMBIC icTel OuTyre AarbUIaHFaH,KypJeil TeXHUKAIBIK €CelnTep IIelle alaThiH ChIH
TYPFBICBIHAH OMJlayFa KaOUIeTTI KY3bIPJIbl TYJIFa KaJlblNTacaabl AFHU

e KenimkTi ecentey,keniepaiko0danay TEXHOIOTHSIAPHIH;
KomMmnbroTepiik sxenuiepi oKIMIIUTIKTEHAIPY TEXHOJOTHUSIIAPbIH;
KypbuibIMIBIK KaOeabal Kyhenepai KYpy TEXHOJOTHIIapbIH;
CISCO TtexHoyorusichl OOMBIHINA KENIePIi KYPY HETi3/IepiH;
BynTThl ecenteynepaiHO3eKTI TEXHOJIOTHUSIIAPHL;
ChIMCBI3 Kenuiepl Kypy TEXHOJIOTHUIIAPHI;

® O3EKTITEJICKOMMYHUKALUSJIBIK TEXHOJIOTHSIAPIbI
Oxymbuapramexrentenerizri [T O6umiM Oepyi yHBIMIACTBIPY OJApJbIH aKMapaTTHIK
TEXHOJIOTHS CajlaChlHJa KOCiOM JaMyblHA MYMKIHJIIK >Kacauibl.
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OkymbL1apAbIH OLTiMi MeH Outirine KOMBLIATHIH TAJANTAP:

I'padukanbIH ©3TemIemKTepi Typalibl TYCIHIKTEpi OOJYHI;

KommnbroTepiiik OeitHenepaiH KypbUly IPUHIUMITEPIH OUTy;

Cyper kacalmyblHbIH JITOPUTM/IIK, TEXHUKAJIBIK HETI3/IEpIH OLTY;

PacTpibik, BEKTOPJIBIK)KOHE YT OJIIIEeM/li FpaduKka TypJiepiMEH KYMBIC XkKacay;

op TYpJIi YATUIEP, KYPbUIBIMIIAPIbl ©3 O€TIMEH Kypai Oily;

apHayJbl JJIEMEHTTEp KeMeriMeH cys0ara Kapall, MEHIIIKTI ol OOWbIMEH YJITiHI
xacay;

alga TYpaThlH iC-OpeKeTTepii JKocmapiiay, ©3iH-e31 Oakpiiay, eHep-OuTiMiH
KOJI/IaHy;

ChIH TYPFBICBIHAH OWJIail aiy;

['padukanbl >xy3ere achlpaThlH TpadUKAIBIK KYpalJaplblH KYMBIC 1CTEYIHIH
YKaJIbI CXEMAaChl MEH KYPBUIBIMBIH O1Ty;

MathCad, 3D Max, AutoCad, Scratch 3/ monenpaey OarmapiiamanapbIMeH €pKiH
KOJIjaHa OLy:

Premier Pro, Expression Web xone i0s Swift, Android studio npunoxenue
JKacay OarmapiamalapbiH YUPEHY

I'padukanbik KepiHICITEPl CATyAbIH SJICTEpIH MaiganaHa OuTy.
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1.1
1.2
1.3

1.4

II

2.1

2.2

2.3

2.4

Conepxanue

BBEJIEHHE

MEXIYHAPOHBIM U KASAXCTAHCKUM OIIBIT T1I0
BHEJIPEH1IO STEM OBPA30OBAHUMA

Lemu, 3agaun u aktyansHoCcTs STEM 00pazoBanus
Omeit 3apy0exnbix crpad B STEM o0OpazoBanuu
Buenpenue u pazsutue STEM oOpazoBanus B Kazaxcrane

OCHOBHBIE MOJAXOBI K pazpadoTKe yueOHbIX mporpamMm no STEM
00pa3oBaHUIO U OpPTraHMU3aIUsl 00yUYEHUS

METOAMYECKHUE PEKOMEHIALIMN 11O BHEAPEHUIO STEM
OBPA30OBAHUA

Metoanueckue peKOMEHAAUUN MO BHEAPEHUIO 35eMeHToB STEM
00pa3oBaHus B HAYAJIBHOM IITKOJIE

Meroanueckue peKOMEHJAlMU 10 PAa3BUTHIO €CTECTBEHHOHAYYHOM,
MaTeMaTUYECKOW M TEXHOJOTHUECKON TPaMOTHOCTH OOYUYarOIIUXCs B
OCHOBHOU U CTaplIeH LIKOJE

Metoauueckue peKoMeHIAUK 10 00y4YEeHHI0 TPOrpaMMHUPOBAHHIO B
HIKOJIE

Metonueckue peKoOMEeHAAIMU M0 00yUYeHUIO0 pOOOTOTEXHUKE B
IKOJIE

3aKIoueHNe

CHnucok MCHoJab30BaHHBIX MCTOYHHKOB

[Ipunoxenus

Conepxanue
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STEM 06iniMai eHrisy 00MbIHIIA dicTeMeJIiK YChIHBIMAAP

MeToauueckue pexkoMmenaanuu no BHeapenno STEM ob6pa3oBanust

bacyra 23.11.2017. xou ko#buinbl. [limmimi 60x84 1/16.
Kara3el 0 odcertik. Odcertik O6achuibIC.
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Kazakcran PecnyOnukacel BigiM oHE FBUTBIM MHHHUCTPJIITI
«bl. AnTeiHCApUH aTBIHIAAFBI ¥JITTHIK OUTiM akamemusicel» PMKK
010000, Acrana k., Moxrunik En nanfbirel, 8 «AnteiH Opaa» bO, 15-ka0ar.

MunuctepcTBo 00pazoBanus u Hayku Pecrybnuku Kazaxcran

HammonaneHas akanpemus oOpaszoBanus uM. bl. AnTeiHCapuHa
010000, r. Acrana, npocrekT Monriik En, 8, Bll«Antein Opaa»
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