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STEAM NPAKTHUKA IIPUMEHEHUSI
POCCHUMCKHX U 3APYBEKHBIX
OBPA3OBATEJIBHBIX PEHIEHUM
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HAYAJIBHOM OBPA30BAHUU




STEAMS NPAKTHUKH B OFPABOBAHUU. YACTD 2

TTOAXOABI K MH)KEHEPHO-TEXHMYECKOMY U
ECTECTBEHHO-HAVYHOMY OBLYVYEHUIO B AOIIIKOABHOM
1 HAYAABHOM OBIIEM OBPA3OBAHNIN

AntBrroBA CBETAAHA HUKOAAEBHA,

K.IT.H., AOIIEHT,

AHUPEKTOP 3EAEHOTPAACKOI'O OTAEAEHHAA-HHCTATYTA

AEAOBOI'O AAMHUHNUCTPUPOBAHMA I A0Y BO MITIY,

PYKOBOAUTEAD LEHTPA STEAMS 0bPA30BAHNA M [TPOSECCHOHAABHOIO
PA3BUTHA «Mos r1AHETA» 1/ AO0Y BO MITIY

YEABIIEBA FOAIA BAYECAABOBHA,

K.I.H., AOIIEHT,

reaAror-ricixoAor LIEHTPA STEAMS-0bPA30BAHA
U [TPOSECCHOHAABHOI'O PAZBATHA

«Mos ri1aHETA» 1°/A0Y BO MITIY

B nocAEAHEE AECATUMAETHE (2011-20211T.) BOIIPOCHL MHZKEHEPHO-TEX-
HUUECKOI'O 11 ECTECTBEHHO- HAVUHOI'O OBPA3OBAHUA KOCHYAHCBH AOLIKOABHOI'O
11 HAYAABHOTO OBPA3OBAHMA. DTO CBA3AHO C HEOBXOAMMOCTBIO ®OPMHPOBAHMA
HA PAHHMX OTAMNAX PA3BUTHA ITPEATIOCBIAOK K ®OPMUPOBAHMIO HOBOI'O THIIA
MBIIIAEHHUA U BBICTPAMBAHNSA ITPEEMCTBEHHOCTH B AMHEMKE OT AOIIKOABHOTO AO
CTAPHIETO IIKOABHOI'O BO3PACTA. HA CTVIIEHAX AOIIKOABHOI'O M HAYAABHOI'O OB-
PA3OBAHMA OINPEAEAEHBI TOUKM CBA3M B ACIHEKTE MH/KEHEPHO-TEXHMYECKOI'O U
ECTECTBEHHO-HAVUHOI'O OBPA30OBAHUA. K HUM OTHECEHBI:

1. TIPEEMCTBEHHOCTb OBPA3OBATEABHBIX PE3VABTATOB 1 TEXHOAOTWIT PA3BUTHA
ECTECTBEHHO-HAVUHOTI'O BOCITPUATHA KAPTUHBI MUPA AETBMM AOLIKOABHOTO
M MAAAIIETO IHKOABHOTO BO3PACTA, ®OPMUPOBAHUE MHKEHEPHOT'O MBIIIAE-
HUA U STEAMS HABBIKOB.

2. BBIBOP MOAXOAA K MOHHUMAHMIO TEXHOAOI'MIT HEITPEPBIBHOCTH MHKEHEP-
HO-TEXHOAOI'MYECKOI'O W ECTECTBEHHO-HAVUHOI'O OBPA3OBAHMA: KOHBEP-
TEHTHBIA TTOAXOA M STEAMS MTOAXOA.

KOHBEPIEHTHBII MMOAXOA B AOHIKOABHOM M HAYAABHOM OBPA3OBAHHH.
KOHBEPTEHTHOCTD MAM MEKAMCHHIIAUHAPHOCTB — DTO OTPAKEHHE ITPOLIECCA
OBBEAMHEHMA HAVYHBIX 3HAHHMI 1 MHTEIPATUBHOI'O XAPAKTEPA COBPEMEHHOI'O
HAVYHOI'O 3HAHNA. M HIKOAA AOAKHA OBYYATH UMEHHO DTOMY HOBOMY HAVUHOMY
3HAHMIO, OAHAKO BA’KHOI1 COCTABASIOLIEN KOHBEPIEHTHOI'O MOAXOAA ABAAETCA
HEPA3PBIBHOCTD TTPEAMETA M CITOCOBOB ET'O MMOAAUM: OITUCBIBATE ITPUPOAHBII MIUP
«KAK OH ECTb CAM IO CEBE», BHE VUETA EI'O BOCITPUATHIT AFOABMMU, ITOYTH HEBO3-
MO’KHO. HAVUHBIE 3HAHMA OBPETAIOT CMBICA, TPEAOMASACE B CO3HAHNUN AMUYHO-
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STEAM IPAKTUKA ITPUMEHEHUSI POCCUMCKUX U 3APYBEXKHBIX
OBPA30BATEJIbHBIX PEILIEHUI B JIOIIKOJBHOM U HAYAJIBHOM OBPA3OBAHUU

CTH KOHKPETHOI'O YEAOBEKA. KOHBEPIEHLIMA B OBPA3OBAHII — 9TO TOCTPOEHUE
LIEAOCTHBIX VUEBHBIX AUCLIUITAMH, B KOTOPBIX MHTEI'PUPYIOTCS HAVUHBIE 3HAHUSA
1 TEXHOAOTMUECKUE AOCTW/KEHUA HA OCHOBE ®VHAAMEHTAABHBIX 3AKOHOMEP-
HOCTEI PA3BUTUSA ECTECTBEHHBIX HAVK 1 NBIC-TEXHOAOIMIT (HAHOTEXHOAOLMIL,
BUOTEXHOAOI'MU, MHOOPMALIMOHHBIX M KOTHUTHUBHBIX TEXHOAOI'MIT), 1 B KOTOPBIX
BYAVT OTOBPAKATBCH B3AMMOINPOHUKHOBEHMA HAVK M TEXHOAOIMIT B XOAE IPO-
I'PECCUBHOT'O PA3BUTHA YEAOBEUECTBA (PUC.1.).[2]
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Pucynok 1. CUCTEMA KOHBEPIEHTHOI'O TTIOAXOAA B OBPA3OBAHMK (CMEAOBA B.I')

TTAPLIMAABHBIE TIPOTPAMMBI  AASl AETEIT AOIIKOABHOTO M MAAALIETO
ITKOABHOTO BO3PACTA OTPAKAIOT KOHBEPTEHTHBIIN ITOAXOA. TAK, MPOIPAMMA «HA-
VCTUM»- KOHBEPTEHTHASL OBPA3OBATEABHAS TEXHOAOTHS «STEAM-0OBPA3OBAHNEY
COUYETAET MEJKAVMCLMITAMHAPHBIN 1 MTPUKAAAHON MMOAXOA, ABASETCS MHCTPYMEH-
TOM PA3BUTUS KPUTHYECKOTO MBIIIAEHUS, NCCAEAOBATEABCKMX KOMITETEHLINIT,
HABBIKOB PABOTBI B I'PVIIIE. [TPMHLIMIIMAABHBIM OTAUYMEM [TPOTPAMMBI ABAAET-
CsI TIPMOPUTET TTPOBAEMHOI'O OBVUEHMSA AETEHN B VCAOBHUAX PA3SHOOBPA3HBIX ®OPM
KOMMVYHMKALIMIT C MUCITOAB3OBAHUEM MH®OPMAILIMOHHBIX KOMITBIOTEPHBIX TEXHO-
AOTHI.  ABTOPBI TTPOI'PAMMBI UCITOAB3VIOT KOHBEPIEHTHBII MTOAXOA TTPU PEAAN-
A STEAM-OBYVYEHUS CTAPHINX AOHIKOABHUKOB M MAAAIIMX IHKOABHUKOB.
COAEP/KAHUE TIPOTPAMMBI TOCTPOEHO HA MOAVABHOM TMPUHLIWIIE, B KOTOPOM BE-
AVILEI ABASETCS DKCITEPUMEHTAABHO-UHXEHEPHAS AEATEABHOCTD, TTOCTPOEHHAS
B UTPOBOIT ®OPME. [3]
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TTrorpamma «HAVCTVIM - HU®POBASA MHTEPAKTUBHAS CPEAA» HATIPAB-
AEHA HA PACHIMPEHUE M CUCTEMATH3ALIMIO MMPEACTABAEHWIT AETEI CTAPIIEIO
AOIIKOABHOTO M MAAAIIETO HIKOABHOTO BO3PACTA OB OKPVJKAIOIIEM MHPE [1O-
CPEACTBOM MOI'PYKEHUSA UX B LIMGPOBVIO UHTEPAKTUBHYIO PA3BMBAIOIIVIO CPEAY
AxaAEMUM HAVPAIITH., OCHOBOTIOAATAIOIINM BEKTOPOM B AAHHOT MPOTPAMME $IB-
AstoTCA TEXHOAOTUM STEAM-OBPA3OBAHMA, KAIOUEBBIM - MHTEPAKTHBHBIE TEX-
HOAOTUM OBYYEHHSA, MHTETPATUBHBIM — [PUHIIUITBI KOHBEPTEHTHOT'O OBPA30OBA-
HUA.

ITrorramma «STEM-OBPABOBAHUE AASL AETEM AOLIKOABHOTO M MAAA-
LIETO [IKOABHOTO BO3PACTA» ABASETCA MAPLIMAABHOIN MOAVABHOI TPOTPAMMOI
AOIIIKOABHOTO OBPA3OBAHUS, HATMMPABAEHHOI HA PA3BUTHUE MHTEAAEKTYAABHBIX
CMOCOBHOCTEMN B ITPOLECCE MTO3HABATEABHON AEATEABHOCTU WM BOBAEUEHHWSA B HA-
VYHO-TEXHUYECKOE TBOPYECTBO. [TPOrPAMMA MOJKET VCHEIIHO HMCITOAB30OBATBCSA
BO BHEVPOUHOI AEATEABHOCTH B PAMKAX OCHOBHOIT OBPA3OBATEABHOI [TPOTPAM-
Mbl HAYUAABHOT'O OBIIETO OBPA3OBAHUS, A KAJKABII EE PABAEA - OBPA3OBATEABHBIN
MOAVAB - KAK CAMOCTOATEABHASL EAMHUIIA MPUMEHSATHCA B CUCTEME AOTMOAHM-
TEABHOI'O OBPA30BAHUA. [1] TIPOIPAMMA MPOLIAA AMNPOBALIMIO HA MHHOBALIMOH-
HBIX [TAOIIAAKAX OBPABOBATEABHBIX OPTAHM3ALIMIT PD (OkOAO 300), HA KOTOPBIX
ATIPOBMPOBAANCH M AOPABATBIBAAMCH HOBBIE OBPA3OBATEABHBIE TEXHOAOTUH.

AHAAN3 AAHHBIX TTPOIPAMM TTO3BOASIET CAEAATBH BBIBOA O TOM, UTO AB-
TOPBI BEAVIINM MOAXOAOM B OPIAHU3AILIMM MHKEHEPHO-TEXHUYECKOTO U ECTE-
CTBEHHO-HAVUHOT'O OBPA3OBAHUA AETEN AOIIKOABHOTI'O U MAAAIIETO HIKOABHOTO
BO3PACTA CUMTAIOT KOHBEPTEHTHBIN, STEM — STEAM ABASIIOTCA MHTETPATUB-
HBIMU DAEMEHTAMH TTPOIPAMM, MO3BOASIOINIMMU PEIIATD 3AAAUN OIPEAEABHHO-
'O OBPA3OBATEABHOI'O MOAVAS.  TAK, CTPVKTVPHO-OBPA3OBATEABHBII MOAVAB
«MATEMATUUECKOE PA3BUTHE AOIIKOABHUKOB» B ITPOIPAMME «STEM-OBPA3OBA-
HUE AASL AETEI AOHIKOABHOTI'O M MAAAIIEIO IIKOABHOI'O BO3PACTA» IPUBS3AH K
BO3PACTHBIM 3AAAUAM OCBOEHUS MATEMATUUYECKOI AEMCTBUTEABHOCTU, A MOAVAD
«POBOTOTEXHUKA» HATTPABAEH HA PA3BUTHE KOHCTPYKTOPCKUX HABBIKOB M3TOTOB-
AEHUS POBOTOB OT TTPOCTONM CBOPKM M MEXAHMUYECKOT'O MEPEMEIIEHUA MOAEAN
AO TIPOTPAMMMPOBAHUS CUCTEM VIIPABAEHUA. B ITPorrAMME «HAVCTUM — 1IM@PO-
BAS MIHTEPAKTHUBHAS CPEAA» OBPA3OBATEABHBIIT MOAVAD «A3BVKA POBOTOTEXHUKI»
HAIMPABAEH HA ®OPMUPOBAHMWE HABBIKOB KOHCTPYHMPOBAHUS 1 MOAEAMPOBAHUS,
PA3BUTHUE VMEHUIT ®OKYCUPOBATH BHUMAHUE HA CXEMAX, «UUTATb» UX, PA3BUTUE
KOHCTPYKTHUBHO-TEXHUUECKUX HABBIKOB; PA3BUTHUE AOTHYECKOTO, AATOPUTMUYE-
CKOT'O M KPEATHBHOI'O MBIIIAEHMS; 3HAKOMCTBO C OCHOBAMM MUKTOIPAMMHOI'O
MMPOIPAMMUPOBAHUA U T.M. OBPA3OBATEABHBIIT MOAVABb «KVPC AOTMKM BA3OBBII
(30 9AEMEHTOB)» HAIIPABAEH HA PA3BUTHE M COBEPLIEHCTBOBAHUE MBICAUTEABHBIX
OINEPALMIT B CITELHUAABHO OPTAHM3OBAHHOI AEATEABHOCTU; ®OPMUPOBAHUE AOT'M-
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YECKOTI'O M AATOPUTMUYECKOTO MBIIIAEHNS; PA3BUTHE BAPUATUBHOI'O MBIIIAEHNA,
VMEHUS APTYMEHTUPOBATH CBOM BBICKA3BIBAHISA, AEAATD TPOCTENIINE VMO3AKAIO-
YEHUSA U T.11. B AHAAM3UPYEMBIX ITPOTPAMMAX HABAIOAAETCS CMEIIEHHE AKLIEHTOB
HA MOAYABHOCTB U B HEKOTOPBIX CAVUASX VXOA B MPEAMETHBIE OBAACTU 3HAHMIA.

OAHMM U3 3HAUMMBIX HAMTPABAEHUIT PA3BUTUS NHKEHEPHO-TEXHUUYECKO-

rO U ECTECTBEHHO-HAVIHOTO OBPA3OBAHUS AETEN AOIIKOABHOTO M MAAAIIETO
IIKOABHOT'O BO3PACTA ABASETCA STEAMS MOAXOA.
ITru PEAAMBALINN STEAMS ITOAXOAA B OBPA3OBAHUU BAKHBIM ABASETCS HE TOAD-
KO OPUEHTALIMS IIEAATOTA HA MHTEIPALIMIO PA3HBIX OBAACTEN HAVK U PEAAM3ALIIIO
[PUHLIMIIA METAIPEAMETHOCTH, A PA3BUTUE CIIOCOBHOCTEIl AETEI BUAETD I1PO-
BAEMY U PEIIATH OBPA3OBATEABHBIE 3AAAUYM B COBMECTHOI MPOEKTHOI AESTEAB-
HOCTH. B 9TOM KOHTEKCTE MMPU ATTPOBAITMN OBPA3OBATEABHBIX TEXHOAOTHYECKUX
PEIIEHUI B PABOTE C AETBMM AOIIKOABHOI'O M MAAAIIETO IMTKOABHOI'O BO3PACTA
OCOBOE MECTO OTBOAUTCS PEAAMBALINK TOAXOAA DO I'T YOURSELF — CAEAAIT CAM.
VIMEHHO ®TOT ITOAXOA CTAHOBUTCA KAIOYEBBIM B BBIBOPE CPEACTB, METOAOB U
®OPM OPIAHM3ALIMM AETCKOM AEATEABHOCTU U PA3BUTHU HABBIKOB BYAVILETO.

Peaamsanmsa STEAMS TEXHOAOTHMIT HA PA3HBIX VPOBHAX OBPA3OBAHUS
AOAKHA UMETB CBOIO CIEHHUOUKY. B AOIIKOABHOM OBPA3OBAHUM CTABUTCS AK-
LEHT HA TIPOEKTHO-MCCAEAOBATEABCKVIO U WUIPOBVIO AEATEABHOCTB, OPHUEHTU-
POBAHHVIO HA PA3BUTUE CAMOCTOATEABHOCTH B IOWCKE PEIIEHUI JKU3HEHHBIX
[IPOBAEM, KOHCTPYUPOBAHME ITPOAVKTOB AEATEABHOCTU BO B3AHMOAEINCTBUM. B
MAAALLIEM [IKOABHOM BO3PACTE KAIOUEBBIM MOMEHTOM SBASAETCS VCTAHOBAEHUE
3AKOHOMEPHOCTEN B M3VUAEMOM OBBEKTE MCCAEAOBAHMS, TEHEPUPOBAHUE MAEN
1 CO3AAHUE HOBOTO MPOAVKTA AEATEABHOCTH.

CPABHUTEABHBIT AHAAM3 TOAXOAOB K HHKEHEPHO-TEXHUYECKOMY U
ECTECTBEHHO-HAVUHOMY OBPA3OBAHMIO B MUPOBOM U POCCHIICKOM ITPOCTPAHCTBE
OBPA3OBAHUS [TO3BOAMA COOPMYAUPOBATD PSIA OCHOBAHMIT, KOTOPBIE AEI'AM B OC-
HOBY KOHLIENLNUM SMART CITY.

[TEPBOE OCHOBAHUE CBS3AHO C POCTOM VMHBIX TEXHOAOTIMI BO BCEM
MUPE 1 OPUEHTAITMEIN HA TEXHOAOTHU3AIINIO OBPA3OBATEABHBIX CUCTEM. [1O AAH-
HbIM MARKETSANDMARKETS K 2023 TOAY MUPOBOI PBIHOK MAAT®OPM AAS YMHBIX
FOPOAOB AOCTUTHET 223 MUAAMAPAOB AOAAAPOB, ITOCKOABKY T'OPOAA BYAVT ITbI-
TATBCS PA3BUBATH BO3MOKHOCTH, KOTOPBIE TO3BOAST UM VIIPABASTH PECYPCAMU
U [PEAOCTABASITD VCAVIU B MUPE, COOPMUPOBAHHOM TAKHMMU TAAT®OPMAMI, KAK
UBER, AIRBNB, AMAZON, GOOGLE 1 FACEBOOK.

BTOPOE OCHOBAHME CBSI3AHO C TPEHAOM ®KOCUCTEMHOCTH B OBPA30-
BAHUN. VM CCAEAOBAHMA, [TPOBOAMMBIE MEKAVHAPOAHBIM KOAAEKTUBOM ABTOPOB
MHUIUATUBEL GLOBAL EDUCATION FUTURES, BKAIOUAIOLINI DKCIIEPTOB MOCKOB-
cko11 KOABI VITPABAEHMA CKOAKOBO TTABAA AVKIIY, PVKOBOAUTEAS NCCAEAO-
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BATEABCKOI'O BAOKA HUNDRED Asktccuky CHeHCEP-KENC 1 AEKAHA MHCTUTY-
TA COLMAABHBIX MHHOBALIMI AKOLIYVA KVBUCTY, TP MOAAEPKKE LIEHTPA TPAHC-
oOPMALMU OBPA30BAHUA CKOAKOBO OTMEYAIOT BAKHOCTb ®KOCUCTEMHOI'O
[TOAXOAA B OBPA3OBAHMU. 1O MX MHEHUIO, 9KOCUCTEMHBII [TOAXOA BEAET K U3-
MEHEHHIO CIIOCOBOB VUMTBCA, MBICAUTb, KUTb 1 AEACTBOBATH HA [PHUHLIMITAX
B3AMMOCBSA3HOCTU U COTPYAHUUECTBA. B OBPA3OBAHUN DTO MO3BOAAET MEPENTH
OT MEPAPXMUYECKUX CUCTEM, OCHOBAHHBIX HA TTPUHYKAEHUM W HACHANM, K CETE-
BBIM MOAEASM COBMECTHOI'O AOBPOBOABHOI'O OBVUEHMSA 1 PA3BUTHA.

TPETbE OCHOBAHUWE CBA3AHO C [IPUHATON B I'. MOCKBE KOHLIEILME «V M-
HbII1 TOPOA-2030». IAABHOI LIEABIO KOHLIEMNLMKN ABAAETCA OBECIIEUEHUE VCTOI-
YMBOI'O POCTA KAUECTBA JKM3HU MOCKBUUEI 1 BAATOINPUATHBIX VCAOBUIT BEAEHUSA
[IPEAIIPUHUMATEABCKO! 1 MHOM AEATEABHOCTH 3A CUET UCIHOAB30OBAHUA LIUOPO-
BBIX TEXHOAOTIMA. CKBO3HBIE LIM®POBBIE TEXHOAOI'MU, MPEACTABAEHHBIE B KOH-
LIEILMM, OTPAKAIOT COBOKVIIHOCTb TEXHOAOI'MI BVAVILEIO. HEMPOTEXHOAOIMH,
VUCKYCCTBEHHBII UHTEAAEKT, TEXHOAOI'MU AOIIOAHEHHO 1 BUPTYAABHOI PEAAb-
HOCTH, MPEAMKTUBHASA AHAAUTUKA U BOABLIME AAHHBIE, BAOKUYEMH, WHTEPHET
BELLE, 5D ABAAIOTCA BEAVILMMH MUPOBBIMU TEXHOAOIMAMM B PAZBUTHI YMHBIX
TOPOAOB. B UETBEPTOM MPOMBIIIAEHHON PEBOAIOLINU (4.0), XAPAKTEPU3VIOIIENCS
CHCTEMHBIM VIIPABAEHMEM, Al (MCKYCCTBEHHBIM MHTEAAEKT), IOT (MIHTEPHET BE-
LIEM), LMOPOBBIMM TEXHOAOIUAMU M POBOTOTEXHUKOM, COEAUHSIOUIMMU CUCTE-
Mbl PEAABHOI'O MMPA W BUPTVAABHBII MUP, HOABUAUCH HOBBIE MOAEAM I'OPOAOB:
KUBEP-TOPOA, HIU®POBOI TOPOA, BUPTYAABHBIIM T'OPOA, TOPOA 3HAHMIA; YMHBIIN IO-
POA; VMHBII I'OPOA B COTPYAHUUYECTBE C MUPOBBIM OBLIECTBOM UCKYCCTBEHHOI'O
MHTEAAEKTA (AIWS).

ITo AAHHBIM MEKAYHAPOAHOI'O COIO3A 9AEKTPOCBA3U (ITU) n EBPOMEN-
CKOIl ®KOHOMMYECKON Komuccun OOH (EOK OOH):  «VMHBII VCTOMUMBbII
IOPOA - 9TO MHHOBALIMOHHBII T'OPOA, KOTOPBII MCIIOAB3VET MHOOPMALIMOHHBIE
1 KOMMYHUKALIMOHHBIE TEXHOAOIMN (MIKT) 1 APYIUME CPEACTBA AASL VAVULLIEHUSA
PABEHCTBA JKU3HU, DOOEKTUBHOCTY FTOPOACKMX OIEPALIMIT U VCAVI, A TAK/KE KOH-
KYPEHTOCIHOCOBHOCTH, OBECIHEUNBAS [P 9TOM VAOBAETBOPEHUE MOTPEBHOCTEI
HACTOSLIEIO 1 BYAVIINX TOKOAEHUIT C VBA’KEHUEM K 9KOHOMHUYECKUM, COLIMAAD-
HBIM, DKOAOTMUYECKUM, A TAKKE KVABTYPHBIM ACITEKTAMY.

COIAACHO MCCAEAOBAHMIO [TOTEHLIMAAA TOPOAOB SIMENT CENTER, VM-
HBII1 TOPOA - 9TO I'OPOA, CIIOCOBHBIIT COEAUHATD LINGPOBBIE TEXHOAOI'UU, [TPEAO-
CTABAATD DOOEKTUBHBIE KOMMYHAABHBIE VCAVIY, ONTUMU3UPOBATD UHOPACTPYK-
TYPY 3A CUET UCIIOAB3OBAHMA BOABLIOI BA3bl AAHHBIX LIEAEI AASL UHTEIPALIMU,
AHAAW3A U OKA3AHMSA TOMOLINM B ITPEAOCTABAEHMM BOAEE KAUECTBEHHBIX VCAVT,
VMEHBLIUTD ®UHAHCOBOE AABAEHUE AASL CO3AAHMSA [TPOAVKTOB: PASAEAUTD BbII'O-
AbL MEKAY SAEMEHTAMM; UHBECTULIMY B UHOPACTPYKTYPY; COEAUHEHUE C UCIIOAb-
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30BAHMEM PECVPCOB MEJKAY CAOKHBIMM KOMITOHEHTAMM; CUCTEMA CUHXPOHH3H-
POBAHA B IMAAHE AEWCTBHI1; DKOHOMUS BPEMEHU, D®OEKTHBHOE MCIIOAB30OBAHWE
PECVPCOB.

Komnanus IBM, KOTOPAS CUMTAETCS OAHUM M3 OCHOBHBIX PA3PABOTUM-
KOB PEIIEHUI AAA «VMHOI'O TOPOAAY», OMPEAEASET EI'O UEPE3 TPM KAIOUEBBIX KA-
YECTBA — OCHAIIEHHBIN, OFbEAMHEHHBII U UHTEAAEKTVAABHBIN. TAKHUE TOPOAA
CTPATETMYECKU BAKHBI AAS BOPBBBI C BEAHOCTBIO, HEPABEHCTBOM M BE3PABOTU-
LIEl, 9®OEKTUBHOIO VITPABAEHUSA DHEPTOMIOTOKAMM, VBEPEHBI B EC.

YUTOBBI TOAHOCTBIO MOHATH VMHBIIT TOPOA, HAM HEOBXOAMMO BOCITPHHM-
MATb TOPOA KAK DKOCHUCTEMY, B KOTOPOM UCMOAB3VIOTCS KUBEPHETUYECKUE MH-
CTPYMEHTBI AA COEAMHEHMS CUCTEM PEAABHOI'O MUPA M CUCTEM BUPTYAABHOI'O
MUPA, KAIOUOM K DTOMY ABASETCSH CUCTEMHOE MBIIIAEHUE, A CPEACTBAMU - KC-
MOAB30OBAHWE MHOOPMAIIMOHHBIX M KOMMYHUKAILIMOHHBIX TEXHOAOTUI. COBPE-
MEHHASI MOAEAB OBPA30OBAHMS, OTBEUAIOIIAS TEXHOAOTMUECKHM, COLMAABHBIM 1
DKOAOTMUYECKUM BBI3OBAM 21 BEKA, COOTBETCTBVIOIIAS TPEBOBAHUAM MEHSIOLIEN-
CSl DKOHOMMKM U OBLIECTBA, MOMOTAIOLIASL ®OPMUPOBATH «HABBIKU BYAVIIEIO»
— DTO I'MBKOE TEPCOHAAU3MPOBAHHOE OBYUEHUE HA TTPOTAKEHWUU BCEM JKU3HI.
TAKAS MOAEAD TPEBVET HOBBIX METOAOB OPTAHU3AIIMH, B TOM UNCAE TTIEPEXOAA K
LIMOPOBBIM TTAATOOPMAM U OBPA3OBATEABHBIM PEITEHMAM.

DKOCUCTEMHBII TTOAXOA SMART CITY B OBPA3OBAHMU TTO3BOASAET OBVUA-
IOLIMMCS PEIIATH KM3HEHHBIE [MTPOBAEMBI, TPUMEHSA APCEHAA UMEIOIINXCS TEX-
HOAOTUI, UHTETPUPYS UX B COAEPKAHUN COBCTBEHHOTO OBPA3OBAHUS U MEHSAS
AMYHOE OTHOLIEHUWE K MPOCTPAHCTBY VMHO KU3HU.

VMHBIE TEXHOAOTUM TTO3BOASAIOT ABTOMATU3WUPOBATH PA3AWMUYHBIE TTPO-
LIECCHI TIO3HAHHWS AETBMM CTOPOH SMART CITY B KOHTEKCTE PEIIEHUSA OBPA30BA-
TEABHBIX 3AAAU B HIKOAE. C MOMOIIBIO HIU®POBBIX AABOPATOPUIT AOIIKOABHUKH
UCCAEAVIOT ®U3WYECKUE SIBAEHUS, CKPBITBIE OT BHEIIHETO BOCHPUATUA AETEI.
V' AETEIl MPOUCXOAUT ®OPMUPOBAHUE ECTECTBEHHO-HAVUHOI KAPTUHBI MUPA U
UHTEPECA K ECTECTBEHHO-HAVUHBIM AUCLIUTIAMHAM, A TAKKE PA3BUTHUE HABBIKOB
DKCIHEPUMEHTUPOBAHMA. BUPTYAABHAS M AONOAHEHHASL PEAABHOCTH KAUECTBEH-
HO MEHAET MPOLIECC MPUOBPETEHUSA 3HAHUIT. OT CTAHAAPTHOTO TEOPETUYECKOTO
M3VUEHUSA K [MPOKMBAHUIO SABAEHMA, TAVBMHHOMY TTOHVMMAIO ABCTPAKTHBIX [TPO-
LIECCOB U OBBEKTOB, BOCITPOU3BEAEHUIO CUTVALIMOHHOI'O CIOKETA. B OBPA3O-
BATEABHBIX OPTAHM3ALMAX TEXHOAOTI'MA BUPTYAABHOI PEAABHOCTH MOJKET HC-
[MOAB3OBATBCH HA BA3E CAEAVIOIINX BUAOB TEXHUKU: OUKU U LIAEM; MTAHOPAMHAS
KAMEPA; KOCTIOM; MAAT®OPMbBI VR; HABOPBI AASL CO3AAHUA BUAEO W T'PAGUUYECKOTO
VR KOHTEHTA; KAACC BUPTVAABHOI PEAABHOCTH.

OBPA3OBATEABHBIE PEIIEHUSA, KOTOPBIE TTPEAAATAIOTCS HA PBIHKE UIPO-
BOI'O MH/KEHEPHO-TEXHUYECKOI'O OBOPYAOBAHMS BCTPAMBAIOTCS B COAEP/KAHUWE



STEAMS NPAKTHUKH B OFPABOBAHUU. YACTD 2

OBPA3OBATEABHOT'O TIPOLIECCA M CO3AAKOT VCAOBUA BBICOKOTEXHOAOI'MYECKON
CPEABI HEITPEPBIBHOT'O MHXEHEPHO-TEXHWYECKOI'O M ECTECTBEHHO-HAVYHOI'O
OBYUYEHUS AETEI.

CIMCOK AUTEPATYPBI
1. Boaocoseu T.B., Markosa B.A., Asepnn C.A. STEM-OBPA3OBAHUE AETEI AOLIKOABHOI'O I
MAAAIIEIO HIKOABTHOI'O BO3PACTA. TTAPIIMAABHASL MOAVABHAS [TPOIPAMMA PA3BUTUS MHTEAAEKTYAAB-
HBIX CIOCOBHOCTEI B MPOIECCE MO3HABATEABHOIT AEATEABHOCTH UM BOBAEUEHNA B HAVUHO-TEXHM-
YECKOE TBOPYECTBO: VUEBHAS MPOrPAMMA / T. B. BOAOCOBEIL 11 AP. — 2-E M3A., CTEPEO THIT. — M.:
BUHOM. AasoraTorus 3HAHUIT, 2019, — 112 c.: HA.
2. CwmBAOBA B. I'. METOAUUECKHE TOAXOABI K KOHBEPTEHTHOMY OBPA3OBAHHIO B IIKOAE // VIHTE-
PAKTHBHOE OBPA3OBAHUE. 2017. Ne2. C. 14-21.
3. HAVCTHUM — 1IMOPOBAS MHTEPAKTHBHASA CPEAA: TTAPLIMAABHAS OBPA3OBATEABHAS [TPOIPAMMA
AASLAETER OT 5 A0 11 ArT / O. A. TToBaasies, I.B. I'avinkosa, H.A. Msanosa, E.B. Capoanosa, C.H.
MycugeHKO. — M.: AE’Aubpru, 2020, — 68 c. : nA. — ISBN 978-5-4491-0791-6.
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STEAM NPAKTUKA TTPUMEHEHUSI POCCUHCKUX U 3APYBEXXHBIX
OBPA30BATEJIbHBIX PEILIEHUI B JIOIIKOJBHOM U HAYAJIBHOM OBPA3OBAHUU

AOHOAHEHHA}I PEAABHOCTD — HAT'ASAAHO-
AEMOHCTPAITMOHHBIN MATEPUAA AAS
COBPEMEHHBIX AOITKOABHNKOB

Aaarickaa Baarrisgs BAAMMOBHA ,

PA3PABOTYHK ITPUAOKEHNA 1Q GLOBEN

COBPEMEHHBIE AETU OTAMYAKOTCH 11O PA3BUTUIO OT ITOKOAEHM I ITPOLLIABIX
AET W INPEACTABUTDH CEI'OAHA KM3Hb PEBEHKA BE3 MCITOAB3OBAHMA MOBWMABHBIX
VCTPONCTB CAOKHO. I'AAKETBI CTAAU HEOTBEMAEMOM YACTBIO MX TTOBCEAHEBHOT
KU3HU U VKE HEAB3S HE OBPAILIATHD BHUMAHWUE HA OUYEBUMAHBIN ®AKT ®AHTACTU-
YECKOM TMOTTVASIPHOCTU MOBUABHBIX VCTPOVICTB CPEAN AETEI. AETI/I, BBIPOCHINE B
MMOKOAEHMM MHHOBALIMOHHBIX TEXHOAOI'MI, CTAHOBATCS MEHEE BOCITPUMMYMBBI
K TPAAMLIMOHHBIM CITOCOBAM OBYUYEHNA. ,AAH AVUIIEIO VCBOEHMA OBPA3OBATEAB-
HOVW ITPOI'PAMMBI COBPEMEHHBIM MAABUYMIIIKAM M AEBUOHKAM HEOBXOAMMA HATASA-
HOCTD, KOTOPYIO CITOCOBHBI ITPEAOCTABUTD TEXHOAOTHMHM MOBUABHBIX VCTPONCTB.

[TPUAOKEHWE IQ GLOBEN ABASETCS OTAMYHBIM TIPUMEPOM AAS TIPEIO-
AABATEAEN, AETEN, A TAKKE X POAUTEAEN, AEMOHCTPUPVIOIINM ITOAE3HOCTD UC-
MOAB30OBAHUSA MOBMABHBIX VCTPOMCTB B IPOLIECCE OBPA3OBAHUA. [TPMAOKEHUE
MPEACTABASET COBOM IMPUHIIMITMAABHO HOBBIM MCTOUYHUK MHOOPMALIMU, YUNUT PE-
BEHKA MBICAWUTD 1 VUUTBCA CAMOCTOATEABHO.

C MOMOLIBIO MPUAOKEHWS IQ GLOBEN MPEMOAABATEAU MOTVT ITPEBPA-
TUTb OBVYEHUE B VBAEKATEABHBIN TMPOLIECC, AOBABUTH MHTEPAKTUBA OBBIYHBIM
VPOKAM. VCIOAB3OBAHUE MOBUABHOI'O VCTPOWMCTBA IPU PABOTE C KAPTOI UAM
I'AOBYCOM BO BPEMS HIKOABHBIX 3AHATUN IMOBBICUT BOBAEUEHHOCTH VUEHUKOB, A
AOITOAHEHHASA PEAABHOCTD IMTPMAOKEHMA TTOMOJKET ITOAAEPKATH V. COBPEMEHHBIX
AETEN MHTEPEC K M3VUAEMOMY MATEPUAAY 1 AKTUBU3UPOBATH MX B TEUEHUE BCEI'O
VPOKA.

BO3MOKHOCTD VCTAHOBKU TTPUAOKEHUSA HA TEAEOGOH UAW MAAHIIET OB-
AEI'YAET EI'O MCITOAB3OBAHME BE3 IMPUBA3KN K OITPEAEAEHHOMY MECTV M1 OTMEHAET
HEOBXOAMMOCTDB CO3AAHMA CITEITMAABHBIX KOMITBIOTEPHBIX KAACCOB B OBPA30OBA-
TEABHBIX VUPEKAEHMAX.

VCTAHOBUB HA MOBUABHOE VCTPOMCTBO CITELHMAABHOE TTPUAOKEHUE IQ
GL()BEN, IMMOAB3OBATEAD TIOAVYAET [HHMPOKHME BO3MOXHOCTW AAA  B3AMMO-
AEVCTBUSA C OBDBEKTAMU, COAEPKAIIMMUCSA B HEM. MHOOPMALIMA O KOCMOCE
1 MAAHETAX COAHEYHOTI CHUCTEMBI, T'EOI'PAOMYECKUX OBDEKTAX HAIIEM TTAA-
HETBI, KMBOTHBIX, PACTEHMAX, MHMPOBBIX AOCTOITPUMEYATEABHOCTAX M MHO-
IOM APVI'OM CHABKEHA B I[MPMAOXEHUNU ®VHKIMEN AOITOAHEHHOW PEAABHOCTU.
CBEAEHHSA O KAKAOM OBBEKTE BOCITPOM3BOAATCS B AVAMO®OPMATE. DTO T10-
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STEAMS NPAKTHUKH B OFPABOBAHUU. YACTD 2

3BOAAET ITOAVUUTD B XOAE 3AHATUA HAUBOAEE ITOAHOE TTPEACTABAEHWE Ob M3VUA-
EMOM MPEAMETE. [1PM HOMOILIM TTPUAOKEHUA YUAILIMICSH MOZKET, K ITPUMEPV:
O TTO3HAKOMUTBCA C ITOBAAKAMM AMKNX KMBOTHBIX B ITPMPOAE (B TOM UMC-
AE VCABIIIATD MX FOAOCA);
O PACCMOTPETH TMOBAMKE AIOBVIO 13 TAAHET COAHEUHOI CHUCTEMBI (I/I
AAZKE IMTOKPYTUTH EE CBOMMU PVKAMI/I);
O TTIOCETUTB TAABHBIE MHWPOBBIE AOCTOITPMMEYATEABHOCTHM, HE ITOKHMAAS
VUEBHOI'O KAACCA.

VAOBHBII U MTPOCTON UHTEP®ENIC ITPUAOKEHUSA AEAAET EI'O AOCTVITHBIM
AAST AOLIKOASAT. VICTTOAB3OBAHWE MHTEPAKTUBHOI'O DAEMEHTA B OBYUEHWU VBEAU-
YUBAET BOBAEUEHHOCTB AETEN AOIIKOABHOI'O BO3PACTA, UTO BAATOTBOPHO BAUS-
ET HA VCBOEHUE MH®OPMALIMM 1 VUEBHBIN [TPOLIECC.

WHTEPAKTUBHBIE [TPOAVKTBI IQ GLOBEN TAK/XKE BYAVT ITOAE3HBI B
MAAALLINX KAACCAX. B ITPUAOKEHUM COAEPKUTCSA MHPOPMALIMA 1O HECKOABKUM
IKOABHBIM T[MPEAMETAM, TAKMM, B YACTHOCTU, KAK OKPV/KAIOIINIT MWUP, TEOI'PA-
OVA, BMOAOT WA, MCTOPUA. BEPcUs MPMAOKEHMA HA MHOCTPAHHOM SI3BIKE MOJKET
BbITh MCITOAB3OBAHA HA COOTBETCTBVIOHINX VPOKAX (AHFAI/II;ICK()F(), HEMELIKOT'O
n AP.) AASL PACIIMPEHUA CAOBAPHOI'O 3AITACA VUEHUKOB. B OTHOIIEHUM KAKAOTO
OBBEKTA B ITPMAOKEHNWN TTPEAAATAETCSA CKATAA, TOYHAA MHOOPMAIIMA, KOTOPVIO
MOZKHO B3STh 3A OCHOBY AASl VPOKA MAM UCIHOAB3OBATB KAK ITAAH. B MTPHAOKEHNUM
PEI'VAAPHO AOBABAAIOTCA HOBBIE OBBEKTBI, UTO ITO3BOAAET ITOCTOAHHO VI'AVBAATD
3HAHMA, TOAVUYEHHBIE ITOAB3OBATEAAMM PAHEE.

TTPMAOKEHUE VHUBEPCAABHO:

ETO MO’KHO HCIMOAB30OBATb KAK C TAOBV- - VE——
COM, TAK 1 C TEOIPA®UYECKMMH KAPTAMH
GLOBEN. ITpnaoKEHME IQ GLOBEN IO-

3BOAUT AOITOAHHWTB TTAAHOBBIE VPOKH HE-

4

Nerkol

CTAHAAPTHBIMU DAEMEHTAMMU, YTO, B CBOIO
OYEPEAb, CAEAAET M3VUEHME HIKOABHBIX
MPEAMETOB BOAEE WHTEPECHBIM U 9®-
®EKTUBHBIM. BAATOAAPA AOCTVITHOCTH U
HATAAAHOCTU BOCHPOM3BOAUMOJT MH®OP-
MALIMM TTPOAVKTBL 1QQ GLOBEN BVAVT VHU-
BEPCAABHBIMI TOMOIIHUKAMI AASL VUUTE-
A 1PU OCTPOEHUM VPOKA. KPOME TOrO,
HUCHOAB30OBATb I'AOBVCBL 1 KAPTBL C UHTE-
PAKTHBHBIM TPMAOKEHUEM MOZKHO AAA

Bee, uto Bam HyxHo - rno6yc Globen

OPTAHM3AIIMM HECTAHAAPTHBIX VPOKOB, K M npunoxenue 1Q Globen

TTPMMEPY BUMKTOPIHH.
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STEAM NPAKTUKA TTPUMEHEHUSI POCCUHCKUX U 3APYBEXXHBIX
OBPA30BATEJIbHBIX PEILIEHUI B JIOIIKOJBHOM U HAYAJIBHOM OBPA3OBAHUU

«IITKOAA TTIPODPECCOPA APO3AOBA»:
VYEBHO - METOAMYECKHIT KOMITAEKC
C IINPOKUM CIIEKTPOM
OBPA3OBATEABHBIX BO3MOKHOCTEI

bAPbIkiHA HATAABS BAAAUMIPOBHA,

CTAPIINF BOCITUTATEAL MAOY A/ ¢ KOMBUHUPOBAHHOIO BUAA Ne 30
1. o. I'lo4041bcK MOCKOBCKOH OBAACTH

OK0AEA0BA T AThAHA KOHCTAHTHMHOBHA,

BOCITUTATEAL MAOY A/ ¢ KOMBUHHPOBAHHOIO BHUAA Né 30

. o. I'loAo4bck MOCKOBCKOF OBAACTH

C umtons 2020 TOAA HAII AETCKUIT CAA VYACTBVET B ATIPOBALIMU HOBOTI'O
VIEBHO-METOAUUYECKOTO KOMITAEKCA «ITIKOAA TTPO®PECCOPA APO3AOBA» TIPOM3BOA-
CTBA KOMIIAHUM «HAVUHBIE PA3BAEUEHUA». B ®TOIM CTATBE Mbl ITOAEAUMCS HE-
BOABIINM OINBITOM MCIHOAB3OBAHUSA DTOIO PECYPCA HAILIMMU TTEAATOTAMU, AETbMM
U UX POAUTEASIMU.

TTPOIPAMMA COAEPKUT 28 TEM: JKMBOTHBIE, PACTEHUSA, BYAKAHBI, KOCMOC,
CBET, TEMITEPATYPA, U30OBPETEHUA 1 YCTPONCTBA, KAMUATKA U MHOTUE APVIME.

B KAKAOIN TEME — CBOIM HABOP ®AKTOB. HA AAHHBIIT MOMEHT BUBAMO-
TEKA ®AKTOB COAEP/KMT BOAEE 500 KAPTMHOK-MAAKOCTPALIMIT M TEKCT, O3BVUYEH-
HBIIT  ITPO®ECCOPOM HHKOAAEM HHKOAAEBMYEM APO3AOBBIM, TAABHBIM T'EPOEM
[TPOI'PAMMBI.

KAXKABI ®AKT — HTO HAVUHBII ®AKT, AAKOHUUYHO COOPMYAUPOBAHHBIM
TEKCT IMPO MHTEPECHVIO OCOBEHHOCTB KUBOTHBIX, HACEKOMBIX UAU TTPUPOAHOE
ABAEHUE. BCE ®AKTBI COBPAHBI B OAHOI MPOIPAMME U ®TO OYEHB YAOBHO, BEAb
AASL TIOATOTOBKM BAOKA 3AHATUI TTOTPEBYETCSA BCEI'O 15 MUHVT.

VYEBHO — METOAMYECKHI KOMITAEKC «IIIKOAA IMTPO®ECCOPA APO3AOBA»
MOZKHO UCITOAB3OBATbH KAK UACTb 3AHATHSA 11O OKPY/KAIOLIEMY MVPY, B ITPOEKTHOM
AEATEABHOCTU (HAIPHUMEP, 11O ®KOAOIMYECKOMY BOCHUTAHHMIO 1 3AOPOBBECBE-
PEKEHUIO), B AOTTOAHUTEABHOM OBPA3OBAHHMI (B TOM YMCAE POBOTOTEXHUKE M
MVABTUITAMKALIN), B AFOBOM OBPA3OBATEABHOI AEATEABHOCTH AAS PACIIMPEHUSA
3HAHUI M KPYTO30PA AOIIKOABHUKOB M MAAAILINX IIIKOABHMKOB.

B HAIIEM AOIIKOABHOM VUPEKAEHMU OCBOEHME [MPOIPAMMBI [TPOXOAUT
B TECHOWM B3AUMOCBA3M C AETCKOWM LU®POBOM MHTEPAKTHMBHOWM AABOPATOPUE
ECTECTBEHHO-HAVUHOM HAMPABAEHHOCTH «HAVPAIIIA B CTPAHE HAVPAHAMMY TTPO-
N3BOACTBA KOMIAHWUU «HAVUHBIE PA3BAEUEHUS».

TAK, M3vuasd TEMY «[IVABC», HAIIM AOITKOASTA HE TOABKO 3HAIOT,
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YTO ITVABC - DTO PUTM ABUJKEHUS CEPALIA, M TIOUEMY OH BBIBAET PA3HBIF V PEBEHKA
U CIIOPTCMEHA, HO 1 CAMOCTOSTEABHO C ITOMOIIBIO AATYMKA «BOJKbA KOPOBKA»
MOI'VT M3MEPATBH MYABC B MOKOE U MOCAE ®U3UYECKOI HATIPY3KH. A OBPA3OBA-
TEABHBIN PECYPC «IIIKOAA MMPO®ECCOPA APO3AOBA» PACIIMPHA MMEIOIIMECS 3HA-
HUS, U AETH V3HAAM, KAKOW MYABC V JKUPA®A 11 CUHETO KUTA.

TTEPBOHAUAABHBIE 3HAHUSA O TOM, UTO TAKOE TPAAYC U ITPM KAKOIT TEMITE-
PATYPE ITPOMCXOAWT KUITEHUE BOABI, PEBSTA HOAVUMAN B AABOPATOPHMN MAABUNMKA
— VUEHOTO HAvPAIIM. HO ITOUEMY COAEHAS BOAA 3AKUITAET AOABLIE OBBIUHOI, 1
KAK XOAOAHBIE U TEIMNABIE MOPCKUE TEUYEHUS BAMSIOT HA KAMMAT PUBPEJKHBIX TO-
POAOB M CTPAH - OB DTOM AETSIM PACCKAJKET TTPO®ECCOP APO3AOB B CBOEI [IIKOAE.

HEKOTOPBIE ®AKTBI, KAK, HAITPUMEP, B TEME «CBET» AABOPATOPHUN «HAV-
PAIIIA B CTPAHE HAVPAHAMI», MOT'VT MOBTOPATBCS M B MPOTPAMME «IIKOAA MTPO-
DECCOPA APO3AOBA». DTO OUYEHB VAOBHO: IOHATUS BBICTPEE 3ATIOMHUHAIOTCS, A
3HAHMS [TPOYHEE VCBAUBAIOTCA. TEM BOAEE, YTO TEKCT U B TOI1, 11 B APYI'OI1 [TPO-
IPAMME O3BVUEH TOAOCOM HukoAAas HUKOAAEBHMUA APO3AOBA.

«IIIKOAA TIPO®ECCOPA APO3AOBA» IMOCTPOEHA HA TPUHLIMIIAX HHOOPMA-
ITMOHHOI OTKPBITOCTU M OUYEHD VAOBHA IPU AUCTAHITMOHHOI ®OPME OBYUEHUS.
CAOKHOCTU B ETO MCITOAB30OBAHUM POAUTEASMU HAIIUX PEBAT HET. HO, VUMTHI-
BAS, YTO MAAEHBKHE AETH YACTO BOAEIOT, MBI OBYYAEM POAUTEAEI [TOAB3OBATBCS
[IPOI'PAMMOI1, YTOBBI [10 BUAEOCBSI3U OHIM MOT'AM ITOAKAIOUATD CBOMX AETEIT K OB-
PA3OBATEABHOI AEATEABHOCTH, VMETb CAMOCTOATEABHO B AOMAIIHUX YCAOBHIX
MOAB3OBATBCA KAPTOUKAMI M TTPOXOAHUTB TECTBI (TTPOTPAMMA COAEP/KHT BOAEE
250 rOTOBBIX TECTOB).

TIEAATOI MMEET BO3MOJKHOCTb PABOTATH B PA3HBIX PEKUMAX: OYHO
(OFFLINE C I'PVIIIION B AETCKOM CAAY), B PEKIME «MIX» (KOIAA HEKOTOPBIE AETHU
HAXOAATCS B I'PVIIIIE, A HEKOTOPBIE - B VAAAEHHOM AOCTVIIE) M 3A0UHO (ONLINE).
TIPOIPAMMA YHUBEPCAABHA TEM, YTO ITPHM CO3AAHMH 3AHATUSA AOTMYHO IEPEMAE-
TAIOTCS PA3HBIE TEMBI: CBET 1 KOCMOC, POBOTOTEXHHKA U DAEKTPUUECTBO.

TTPOrPAMMHOE OBECIIEYEHUE AASl TEAATOT'A PABOTAET HA TIAATOOPME
WINDOWS. VCTAHOBKA M HACTPOIIKA TTPOMCXOAUT BBICTPO U VAOBHO. A BOT AAS
PEBEHKA — HA IAATO®OPME ANDROID. DTO 3HAUUT, UTO MAAHIIET MAU TEAE®OH
AETH MOI'VT HUCIIOAB30OBATb HE TOABKO AAS PA3BAEUYEHMIL, HO M KAK OBYYAFOLINI
FAAKET. M1 MAMA CIOKOFIHA, M PEBEHOK MPOBOAUT BPEMS C MOAB30 U MHTEPECHO.

KAK MBI TOBOPUAM PAHEE, ITPOIPAMMY «IIIKOAA TIPO®ECCOPA APO3AOBA»
MOJKHO HCTTOAB3OBATD B TTPOEKTHOI AEATEABHOCTH, B AOTTOAHUTEABHOM OBPA-
30BAHNN. CEFOAHSAIIHUX HAPABOTOK XBATUT MUHUMYM HA TOA, TTOCTOSHHO UAET
OBHOBAEHUE KOHTEHTA. ECAM BCEIO TOA HA3AA ITPOIPAMMA COAEPKAAA 23 TEMBI,
TO K KOHILY ®TOI'O VUEBHOT'O I'OAA VKE 28 TEM.

OTTAAKMBATBCSI OT UHTEPECOB AETEI, MATH BCAEA 3A PEBEHKOM — I'AAB-
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STEAM NPAKTUKA TTPUMEHEHUSI POCCUHCKUX U 3APYBEXXHBIX
OBPA30BATEJIbHBIX PEILIEHUI B JIOIIKOJBHOM U HAYAJIBHOM OBPA3OBAHUU

HAS 3AAAYA COBPEMEHHOT'O MEAATOTA. [TPUMEP TOMY STEAM - 1TPOEKT «BVAKAHY,
KOTOPBII1 Mbl PEAAU3OBAAM COBMECTHO C POAMTEAAMM HAIUMX PEBAT: CEMbS HA-
LIEI'O BOCIHIMTAHHMKA TPUBE3AA M3 MYTEIECTBUA 1O KAMUATKE BYAKAHUUECKMIT
MECOK, KAMHU BYAKAHUUECKOI'O MPOUCXOKAEHUSA, A TEAATOTU PA3BUMAN UHTEPEC
PEBEHKA K ®TOI1 TEME U CO3AAAM BMECTE C AETBMM M COLIMAABHBIMM TTAPTHEPA-
MU AETCKOTO CAAA DTOT OBPA3OBATEABHBIN TTPOEKT. OBOTATUAU TTPOEKT POBO-
TOTEXHUKON. 7KMBOI MHTEPEC V AOIIKOAAT BBI3BIBAIOT TEMbI «VI30BPETEHM A
1 «YCTPONCTBA». AAS TTIPOEKTA AETH CKOHCTPVUPOBAAN CEFMICMOIPA®, ®UKCHPYVIO-
LI TTOA3EMHBIN TOAYOK, CENCMOCTAHIINIO, DAEKTPOMOBUAN U APVIME VCTPOV-
CTBA IO CBOEMY 3AMBICAY.

STEAM — mPOEKT «BYAKAH» COEAMHUA B CEBE TEOPETUYECKUE M TTPAK-
TUIECKUE 3HAHUS AETEN O TAKHUX ®U3NYECKUX SBABHUAX KAK CBET, 3BVK, TEMITE-
PATVPA, DAEKTPUUECTBO, KUICAOTHOCTH, MATHETU3M. A OBPA3OBATEABHBII PECVPC
«IIKOAA TPOPECCOPA APO3AOBA» OBOIATHA 3HAHUS AETEN AIOBOITBITHBIMI HAVU-
HBIMM ®AKTAMU.

Ham STEAM — nroekT «Byakan» B 2020 roAy 3AHSAA 1 MECTO HA BCE-
POCCHUIICKOM KOHKYPCE « ECTECTBEHHO-HAVUHOE M MH)KEHEPHO-TEXHUUECKOE OB-
PA3OBAHUE AETEN AOIIKOABHOTO U MAAAIIETO IIIKOABHOTO BO3PACTA».

OVHKITMOHAA MPOTPAMMBI «IIIKOAA TIPO®ECCOPA APO3AOBA» OUEHDB OB-
IIUPEH: MEAATOI MOKET CO3AABATH COBCTBEHHOE 3AHATUE M3 MMEIOIIMXCA TEM
U KAPTHHOK- MAAFOCTPALIMIT; COXPAHATD ET'O C IOMOILIBIO VHUKAABHOI'O KOAA 1D;
CAMOCTOSTEABHO CO3AABATBH TECT AAS MPOBEPKM YCBOEHMS 3HAHWIT AETBMM; HC-
MOAB30OBATH TOTOBBIE TECTBI; MOJKET 3ATPYKATD TOTOBOE 3AHSITUE U3 BUBAUOTE-
K1, CO3AAHHOE APVIUMM TTOAB3OBATEASIMU — KOAAETAMH MEAATOTAME, BUAOU3-
MEHMB 10 CBOEMY VCMOTPEHNIO. OBMEHHBATBCA OITBITOM C KOAAETAMU T10 BCEI
CTPAHE MO’KHO BHVTPH [POIPAMMHOI'O OBECIEYEHMS, HE MCITOAB3VSA BHELIHU
UCTOUYHMKW CBA3M.

OAHOI U3 TTOCAEAHUX PA3PABOTOK IMTPOTPAMMBI CTAAA BO3MOZKHOCTB CA-
MMM CO3AABATBH CBOIO KAPTOUKY M 3ATPYJKATH KAPTHMHKY MAM BUMAEO C OIMHMCAHM-
EM. [TEPBOHAUAABHO MEAATOT MOT MMOAB3OBATBCS TOABKO BUBAMOTEKON ®AKTOB B
VYEBHOW TIPOI'PAMME U KOHCTPYUPOBATD 3AHATUA U3 UMEIOIIUXCA KAPTOUYEK. HO
CEMYAC BO3MOKHOCTU PACIIMPUAMCE, M Mbl MOKEM AOBABAATDH B 3AHATHE TV WMH-
DGOPMALIMIO, KOTOPYIO CUNTAEM HEOBXOAUMOJ, OBO3HAUMB EE KAPTHHKOI.

TAKXKE MNOSBUAACH ®VHKLIMA «3ATIMCH DKPAHA», BAATOAAPA KOTOPOII
MOKHO CAMUM CEBS 3AMMCHIBATD 1 OBPAIIATBCS K AETSIM C KAKOI-AMBO TTOAE3-
HOIT UHOOPMAITNEI. K TOMY KE, HA KAHAAE YOUTUBE MOKHO HAITTH OBVUAIOIINUE
BUAEO, KOTOPBIE [MOIITAI'OBO M AOCTVITHO 3HAKOMAT IEAATOI'OB CO BCEM ®VHKIIM-
OHAAOM [POTPAMMBI.

MbI VBEAMANUCDH B TOM, YTO M3VUATH MHOI'OOBPA3UE OKPY KAFOILLIEI'O MUPA,
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IMMO3HABATD TAVHBI [TAAHETBI AETAM MHTEPECHEN, UCITOAB3VS MHTEPAKTUBHBIE OB-
PA3OBATEABHBIE PECVPCBI, B KOTOPBIX I'EPOU ITPOI'PAMM PEAI'MPVIOT HA BCE AEN-
CTBUA AIOBO3HATEABHBIX ITOUEMVYEK. A FAPMOHMYHO COYETATH COBPEMEHHBIE
TEXHOAOTI'MU C TPAAMLIMOHHBIMU CPEACTBAMU PA3BUTUA AETEN — OAHA U3 KAIOYE-
BBIX LHEAE COBPEMEHHOTI'O AOIIKOABHOT'O OBPA3OBAHUSA. M «IIKOAA MPO®ECCOPA
APO3AOBA» HAM B ®TOM ITOMOTAET.
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STEAM NPAKTUKA TTPUMEHEHUSI POCCUHCKUX U 3APYBEXXHBIX
OBPA30BATEJIbHBIX PEILIEHUI B JIOIIKOJBHOM U HAYAJIBHOM OBPA3OBAHUU

STEAM - UIPYIIKU, CO3AAIOLLIME BYAVIIEE

KorxeBriHA AHHA AYIILAHOBHA
TPEHEP I10 TTPOAVKTY,
komriArma CTUM TOM 3, r.MockpA

3HAETE AU BBI, YTO 65% HBIHEIIHMX HIKOABHHMKOB BVAVT PABOTATBH IO
MPO®ECCUAM, KOTOPBIX EIIE HE CVIIECTBVET? [TooTOMY «KVAA TTONTH VUUTBCS U
[OITH AW BOOBILIE?» — CITPAIINBAIOT POAMTEAM 1 CTAPIIEKAAIIEK, 1 ITEPBOKAA-
WEK. OTBET 3HAIOT UI'PYILIKU. IMEHHO! MrPyiiKN!

B 2017 roAY Mbl HABAKOAAEM HAVYHBII BYM HA PBIHKE AETCKUX TOBAPOB.
B KAKOI-TO MOMEHT UI'PVIIKH [MTEPECTAAHN BBITH [TPOCTO UIPYIIKAMN, OHU TTPEBPA-
THUAWCH B AABOPATOPUH TIO PACKPBITUIO AETCKHX TAAAHTOB. XOUEIIb — COBUPAI
POBOTOB. XOYEIIb — AOBBIBAI DAEKTPUUECTBO. XOYEIIb — 3ATTVCKAI PAKETHL. B
OBILIEM, HUKOAE TECAE M HE CHUAOCH.

Brierean HAVYHO-TEXHUYECKOI'O [TAPOBO3A BCTAAU WUIPVII-
KW, CO3AAHHBIE MO METOAMKE STEAM. BPOCKAA ABBPEBUATYPA HECKOAb-
KO AET HA3AA 3AXBATHAA AMEPUKY W TEIEPb HAABUTAETCA HA Poccuio.

CHAUAAA BBIA STEM.

OrrpaBUMCs B 2006 TOA. Toraamnmi rere3vAEHT CIITA Askorax By
MA. PEIIMA, YTO AMEPUKA CUABHO OTCTAAA OT Kuras m FIHAMK B ITAAHE HM30BPE-
TEHMIT. AABBI VCTPAHUTD OITAOLIHOCTD, AJKOPAK BVII MA. TTPUAVMAA VIHMLIMATH-
BY AMEPHMKAHCKOI KOHKYPEHTOCIIOCOBHOCTU. ITOA HEE VUEHBIE CO3AAAM HOBVIO
METOAMKY OBVUEHNA STEM.

STEM — 5TO ABBPEBMATVPA, TOUHEE AKPOHHUM OT CAOB: SCIENCE (HAV-
KA), TECHNOLOGY (TEXHOAOTIMHM), ENGINEERING (MHKEHEPHA), MATHEMATICS (MA-
TEMATHKA).

I[To MHEHUIO AMEPHMKAHCKMX VYEHBIX, MMEHHO STEM-AUCLUIIAUHBI BY-
AVT BOCTPEBOBAHBI B BAUZKAMIIEM BYAVIIEM.

STEM MOKA3AA TIPEKPACHBIE PE3VABTATBL. ['AABHBIM OTAUYHUEM METOAA
CTAAA MHTETPALIUS AWUCIIUIIAMH B CMEITAHHVIO CPEAY OBVUEHUA. MUHUMYM TE-
OPUM, MAKCUMVM TIPAKTHUKU. TO ECTb VUEHUKN HE 3A3VEPMBAIOT ®OPMVABI M HE
VUAT KAKABIIA [TPEAMET OTAEABHO. OHU PEIIAIOT KOHKPETHBIE 3AAAUN W3 JKU3HU
U TTIOAVUAIOT 3HAHUS DMITUPUYECKHUM MVTEM. VI3 BCEX HAVK PA3OM.

ITo cvru, eonaocoorss STEM OCHOBAHA HA CTAPBIX AOBPBIX VPOKAX TPV-
AA, PA3BE UTO CTAHKU U IIBEHUHBIE MAIIMHB CMEHUAUCH 3D-MTPUHTEPAMU U KOM-
MBIOTEPAMU.

TAE kE A?

W BcE-TAKM STEM YErO-TO HE XBATAAO. DKOHOMUKA TPEBOBAAA BOABIIIE-
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ro. KpEATHBA! TBOPYECKOTO BOMAOIIEHHUA! DCTETUKN! BCE 9TO OBBEAMHUAM B
OAHY AAKOHHYHVIO A OT CAOBA ART — MCKVCCTBO. ABBPEBUATYPA STEAM CME-
LIAAA HAVKY M MCKYCCTBO. M BTOMY «KOKTENAO» ECTh ®U3MOAOTMUECKOE OBbAC-
HEHUE.

OAMH BUOXMMUK MO ®AMUAMU PYTBEPHINTENH M3VUMA 150 BUOTPA®NIT
M3BECTHBIX VUEHBIX. BBIACHUAOCDH, BCE OHU VBAEKAAMCH MCKYCCTBOM. ['AAMAEIT
— BBIA TIODTOM, DUHIITENH — CKPUITIAUYOM, MOP3E — XVAOKHUKOM-TIOPTPE-
TUCTOM. CTPAHHOE COBIAAEHME, HE HAXOAMUTE? TIPMUMHA AEKWUT B IAVBUHAX
MO3Tr'A. AEBOE ITOAVIIAPUE, OTBEUAIOIIEE 3A AOIMKY, [TOMOI'AET 3AVUMBATD ®AKTHI
1 BBIBOAUTD VMO3AKANOUEHUA. [TPABOE TTOAVIIAPUE OBECIEUMBAET KPEATUBHOE,
UHTYUTUBHOE MBIIIAEHUE. TOUYHBIE HAVKH AAIOT ACHBIE OTBETBI, A TVMAHUTAP-
HBIE HAVKHM PEITAIOT ABVCMBICAEHHBIE, HEOAHO3HAUYHBIE BOIPOCHL. TOABKO TPU
PABHOM PA3BUTUHM OBOHWX IMOAVIIAPHIT YUEAOBEK CITIOCOBEH HA TEHHMAABHOCTD.

OTHBIHE VUUTbCA HE 3HAUUT CHMAETb 3A TTAPTOI OT 3BOHKA AO 3BOHKA.
VUUTbCS - 3HAUMT HOAVUYATD OITBIT, IIPUMEHSATH 3HAHMS HA MMPAKTHMKE, KOHCTPYH-
POBATD, MMPOIPAMMUPOBATD M HACAAKAATBCA PE3VABTATAMU. AA, HAVKA AOAKHA
BBITh MPABAHUKOM. OHA AOAJKHA 3AXBATBIBATE, «B3PBIBATH MO3T», AOMATEH CTEPEO-
TUMBl. B STEAM HET TECTOB M KOHTPOABHBIX PABOT. HET EAMHCTBEHHO BEPHOTO
PEIIEHUSA. PEBEHOK IMTOAVYAET ITOAHYVIO CBOBOAY TBOPUECTBA M CAMOBBIPAJKEHHS.

COBCTBEHHO, K YEMY MBI DTO PACCKA3AAN? PACITPOCTPAHEHUE STEAM B
Poccun YVBEAMUMAO CITPOC HA UI'PYIIKM HOBOT'O TUIA. KOTOPBIE HAAO MOAEAMPO-
BATb, U3VUATH, CO3AABATD CBOUMMU PYKAMU. COBUPATDH UACHI M3 KAPTOIIEK, YCTPA-
UBATH HACTOABHBIE TOPHAAO M CTPOWUTH AOMAIIHUE MAAHETAPUMU., C MIPVIIKAMU
BPEHAA «4M» MOJKHO BCE, AAKE 3ATTVCKATB VKCYCHBIE PAKETBI, HA 3ABUCTH MIAOHY
MAcKy.

STEAM OTKPHIA HOBVIO ®PY B UIPVIIKAX. OH ITOKA3AA, YTO HAVKA MO-
JKET U AOAKHA BBITh BECEAOI, VAUBUTEABHOI, BOAIUEBHOM 1 BECKOHEUHO KPACH-
gort! Criroc HA STEAM-UTPVIIKK BYAET TOABKO PACTU, BEAb B MUPE EIIE CTOABKO
HEM3BEAAHHOTO!

KTO XE TAABHBIE ITOTPEBUTEAN UTPYIITEK STEAM?

TvT HEOBXOAHUMO HAYATH C HEBOABIIOTO DKCKVPCA B TEOPUIO TTOKOAE-
HUI. ECAM BbI O HEIl HUUEI'O HE CABILIAAM, TO BAC KAET 10 MUHYT ITOTPACAKOLINX
OTKPBITUI1, O KOTOPBIX Bbl BYAETE PACCKA3BIBATb AETAM, POAUTEASM U CEKPETAPILE
3MHOUKE HA OBEAE.

B 1991 roav AMEPMKAHCKME VUEHBIE HENMA XovB 1 Buabsm LITPAVC
MPEACTABHAN TEOPUIO, COTAACHO KOTOPOI KAKABIE 20 AET B MUPE POKAAETCSA
HOBOE TTOKOAEHME. Y AIOAEN OAHOI'O MOKOAEHUS — OAHM YEPTHI XAPAKTEPA,
OAHU TPUBBIYKM, OAHU MHUPOBO33PEHMA. IX COOPMUPOBAAN OAHM COBBITUA, OAHU
®UABMBI, ITECHW M, KOHEYHO KE, PEKAAMHBIE POAMKNU. MBI HE MTOXOKU HA HAILINX
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POAUTEAEI, A HAILIM AETU HE TTOXOKU HA HAC. Mbl BBIPOCAU B OUEHb PA3HBIX MU-
PAX, XOTb 1 HA OAHOM ITAAHETE.

CEIrOAHA HA 3EMAE TTPOKMBAIOT [ATh TOKOAEHMIT:

MOAYAAMBOE MOKOAEHUE

BEBU-BYMEPHI

TToxoAEHME X

TToKOAEHUE Y

S OO

TTOKOAEHME Z

Bcst coAb TEOPUM B TOM, UTO OHA OXBATBIBAET BCE-BCE PA3BUTBIE CTPA-
Hbl. Bbl HE MOBEPUTE, HO BAIIM CBEPCTHUKU U3 ®rAaHLIMN AN CIIA BYAVT BAM
[OHATHEE, YEM COBCTBEHHBIE POAUTEAIL.

MraAK.

MOAYAAMBOE NOKOAEHUE (POAMANCE € 1920 110 1940 rr.) Ero 4EPTHI BB
HAMAETE B CBOUX BABVIIKAX M [IPABABVIIKAX. HA AOAIO DTOI'O IIOKOAEHMSA BBIIIA-
AO CAMOE CTPALIHOE COBBITUE XX BEKA — BTOPAS MUPOBAS BOFIHA, 3A KOTOPOI1
[TOCAEAOBAAN PA3PVXA U OAOA. OHM: TEPHEAMBBI, BBIHOCAUBBL M MOAYAAUBBL
3AMACAUBBL. MOAYAAUBOMY [TOKOAEHUIO CBOMCTBEHHO KOMUTb 1 OTKAAABIBATD.
TPEIETHO, MMOYTH CAKPAABHO, OTHOCATCA K EAE. AAA HUX XOPOUIMI PEBEHOK —
CBITBII1 PEBEHOK. 3AKOHOIMOCAVIIIHBL [0 YMOAYAHHUIO. KOHCEPBATHBHEL BO BCEM:
OT 3VBHOI1 I[IACTbBI AO IIOAUTUYECKUX B3IASAOB. TPYAOAIOBMBBL BEPAT TEAEBU3OPY
1 VUACTKOBOMY TEPAIIEBTY.

BEBM-BYMEPHL (POAMAKCEH € 1940 1o 1960 11.). Ero YEPTHI BBl HAMAETE B
CBOUX POAMTEAAX. «BEBNM-BYMEPBIY [TOAVUMAN CBOE HA3BAHUE OT MOHATHA «BE-
BU-BYM» — BCIAECKA POKAAEMOCTH, OXBATHBLIEI'O MHP IOCAE KPVILEHUS KO-
AOHMAABHOIT CUCTEMBL. TPYAOTOAMKH, KOAAEKTUBUCTBI, OITUMUCTBI, AKTUBHCTBL.
TTOKOAEHME C IICUXOAOI'MEN [TOBEAMTEAEN. ¥V HUX ONPEAEAEHHO MOZKHO VBUMAETD
KVABT MOAOAOCTU — OHU HEPABHOAVIIHBL K KOCMETHKE. 3ABOTATCA O 3AOPOBbE,
[PABUABHO IMUTAIOTCA U 3AHUMAIOTCH CHIOPTOM. AAS HUX XOPOLLMWIT PEBEHOK —
AKTUBHBII PEBEHOK. BEPAT B CBETAOE BYAVILEE. KOMAHAHBIIT AVX BO BCEM. AAKE
B CIIOPTE IPEANIOYMTAIOT KOMAHAHBIE BHABI (BOAEMBOA, BACKETBOA, ®VTBOA).
TTOMHUTE IECHIO PO KOMAHAY MOAOAOCTH HAIIE!? BOT OH — I'MMH ITOKOAEHHA
«BEBH-BYMEPOB».

IMTokoAeEHUME X (POAMAKCH € 1960 110 1980 rr.). TAK HABBIBAEMBIE «AETU
C KAIOUOM HA LIEE». FIX POAUTEAU (TPYAOAIOBUBBIE «BYMEPBIY) MHOI'O PABOTAAM 1
OTCYTCTBOBAAU AOMA. ITODTOMY MKCBI C AETCTBA CAMOCTOSTEABHBL: CAMI XOAUAY
B LLIKOAY, AEAAAU VPOKU, IPEAU OBEA, I'VASIAU M BO3BPALLIAAUCH AOMOI1, A HA LIEE
V HUX BUCEA KAIOU OT KBAPTHUPBL. KAK 3AMETHA OAMH BPUTAHCKHI COLIMOAOT, OHI
«HE BEPAT B BOI'A, HE AIOBAT KOPOAEBY 11 HE VBAKAIOT POAUTEAEI, HE MEHSAIOT
GAMUAMIO, KOTAA BBIXOAAT 3AMVZK». TTPAIMATMKM, CKENTHUKM, LMHUKU M [TECCH-
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MHCTBL. AIOBAT UHAMBUAYAABHBIE M AAKE DKCTPEMAABHBIE BUABI CITOPTA. LIEHAT
BPEMSA M PECYPCBI, FTOTOBBI MAATHUTb 3A VAOBCTBO M CKOPOCTb. HE BEPAT HUKOMYV.
HAAEATBCA TOABKO HA CEBA. AAA HUX XOPOILUWIT PEBEHOK — CAMOCTOSATEABHBII
PEBEHOK. 'OTOBBI K MIBMEHEHUAM 1 VUUTBCA BCIO KM3Hb. HE@OPMAABHBL BO B3I'AA-
AAX. BBICTYIIAIOT 3A PABHOIPABUE [TOAOB.

ITokoAEHME Y (PoAnAnch ¢ 1980 no 2000 rr.). MPAYHBI MECCUMU3M
[MOKOAEHNA X CMEHAIOT PO30BBIE OUYKM MTOKOAEHHMA COLICETEl, MAM MHUAAEHHA-
AOB. OHU POAMANCH B MUPE KOM®OPTA U TMOPAKAIOT MPEABIAVIIUE MOKOAEHNA
CBOEI HAUBHOCTBIO M BEPOI1 B MPEKPACHOE. I'EAOHUCTBI. AEAAIOT MHOTOE AAS
VAOBOABCTBUA. CBOBOAOAIOBUBBIE. HE VMEIOT HNOAUMHATHCA. OPUEHTHUPYIOTCA
B BOABLUMX OBBEMAX MHOOPMALIMN. BOATBCA VIIVCTUTB YTO-TO BAKHOE. AEIKO
[TPUCTIOCABAUBAIOTCS, TOCTOAHHO CTPEMATCS K HOBBIM 3HAHHAM M PA3BUTHIO.
AASL HUX XOPOUINIT PEBEHOK — CMBILIAEHBI PEBEHOK. AEATEABHBIE, BOPIOTCS 3A
CBOM LIEHHOCTU. BPOKAEHHOE UYBCTBO CITPABEAAMBOCTU U MOPAAU. [TOKOAEHUME
I'MIEPMAPKETOB. AASt HUX BOABIIME TPLI KAK ABOP AAfL TOKOAEHMA X. OHU TAM
I'VASIIOT, EAAT, BCTPEUAIOTCS C APY3bAMUL.

TTokOAEHME Z (POAMANCE € 2000 110 2020 rT.). HOBOE MOKOAEHHUE TOAB-

KO ®OPMUPYETCA, HO COLITMOAOI'M VKE AEAAIOT TTPOTHO3BI, KAKMM OHO BVAET. OHn
HE BUAEAU MUPA BE3 «I'VTAA». A BAII-OAN AAS HUX BAKHEE PABOTAIOIIEIO KPAHA.
W 5TO AMILIB BEPLIIMHA BBEPECTA, AAABIIE BOABIIE. COBPEMEHHBIE AETU HE MI'PAFOT
B UIPYIIKK. OHU AAA DTOIO CAMIIKOM... YMHBIE. C ITEAEHOK 3HAIOT [MPO KOHCEP-
BAHTBIL, [TAPHUKOBBIN D®OEKT 1 [TOAB3Y KAADBLIMA. Mbl BOCIIUTAAWM YAUBUTEABHOE
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«TOKOAEHUE MAAEHBKUX B3POCABIX». VIM MPOAAIOT IVIICUKOB 1 MAIIMHKU, A OHHU
XOTAT MPOIPAMMUPOBATE POBOTOB. [10 AAHHBIM MCCAEAOBAHMIT, BO3PACT MIPA-
ommx B barsn viiaa € 10 A0 3 AET. [TOKOAEHWIO Z HE HYJKHBI HALLIM MIPVIIKU,
OHU XOTAT CO3AABATH CBOU. [TOKOAEHUE Z, HE BEPUT B CKA3KH, EAMHOPOTOB, MEH-
CUOHHVIO CUCTEMY UM MPOUUE HEBBIAUIIBL. AUMUT HAUBHOCTU OHH PACITAECKAAU
K IITU TOAAM U TEINEPH HUUEMY HE VAUBASIOTCA. OHU 3HAIOT, YTO V BCETO ECTh
AOTUYECKOE OBBACHEHUE. HAAO TOABKO HANTHU. I'AE? KOHEUHO, vV APVIA ['vr-
AA, UBO BPEMS DHIMKAOMNEAUI WU «BCE OBO BCEM» BE3BO3BPATHO VIIAO. AETU Z,
CMOTPAT BIAVED BELIEN, OHU VUEHBIE 1O HATYPE, MHKEHEPBI 10 MMPU3BAHUIO, TE-
HUI 1O TIPABY.

To, ur0o MOKOAEHUS X M Y HA3BIBAAW «TEXHOAOTHUSAMU BYAVIIIETO», AAS
MOKOAEHUS Z, CTAAO HACTOSIINM, ®AHTACTUIECKUE ®UABMBI TEMTEPD HE BEIAVMKA,
A TIAAH HA 3ABTPA. C CAMOI'O POKAEHHA MOKOAEHUE Z TOTOBUTCSA K TEXHOITPO-
PBIBY. OHU UTPAIOT C DAEKTPOHHBIMU KOHCTPYKTOPAMU, [TPOIPAMMUPYIOT B JAVA,
COBUPAIOT POBOTOB, IMEYATAIOT HA 3D-NTPUHTEPAX. [TOCMOTPUTE, KAKOI BCITAECK
MEPEKHUBAIOT KPVJKKU POBOTOTEXHMKM WM HAVUHBIE IOV, POAUTEAU CMETAIOT C
MOAOK HABOPBI IOHBIX ®M3NKOB/ BUOAOTOB/ XUMHUKOB M AAPST TIATHAETHIM MA-
ABIIIIAM, KOTOPBIE, BIIPOUEM, AABHO HE MAABIIIIH.

YTO UPE3BBIYAMHO MPHUATHO, TTOKOAEHUE 7, AFOBUT VUUTBCA U CTPEMUTCSA
[MOAVUATB 3HAHUS, A HE KOPOUKU. VX MCKPEHHE BOAHVET OKPV’KAIOIIAS CPEAA,
CVABBA AMVPCKUX TUIPOB M BVAVIIEE BAMKAAA. AAS HUX ®KOAOTHS HE KUTY, A
OAKTOP BBIKHMBAHMA.

3AMPOC HA DKOAOTMYHOCTD M BE3OMACHOCTH TEPBBIM VAOBHA BPEHA
«Mp». OH 3ATIVCTHA BOABIIVIO CEPMIO GREEN SCIENCE, PACCKA3BIBAIOIIVIO O
MMPOBAEMAX 3ATPA3HEHNSA, UCTOIIEHUA U TTOTENAEHMA. KAK AOBBIBATH DHEPIUIO
13 OBOIIEM, ®PYKTOB, 3EMAM M BETPA? KAK CO3AATH COAHEYHBIE BATAPEU M AE-
AATb POBOTOB BYKBAABHO 13 MYCOPA? B HABOPAX GREEN SCIENCE PEBEHOK HAMAET
MHOT'O COBETOB IO COXPAHEHUIO HAILIEN TAAHETBL. HAMPUMEP, TAPHUKOBBII Dd-
OEKT U UBMEHEHUS KAUMATA HU3VUAET «[TOTOAHAS CTAHIIUS» — C EIFO MOMOIIBIO
AETU OCTPOST MOAEAB KPYTOBOPOTA BOABI, CO3AAAVT TYMAHHOE OBAAKO M KHC-
AOTHBINT AOKAD.

AEBI3 MOKOAEHNA - DO 1T YOURSELEl DIY (CAEAAIT CAM) — 5TH TPU
BYKBBI CTAAU AEBU3OM TTOKOAEHUSA Z.. COBPEMEHHBIM AETSIM HE HY’KHBI TOTOBBIE
UTPVIIKW. VIX HE VCTPAUBAIOT «3ACTBIBIINE ®OPMbBy. OHU XOTAT AUHAMUKU, JKI3-
HU. XOTAT CO3AABATH CBOI MUP, CBOUX KVKOA, CBOM MAIIMHKN. KAK B KOMITbIO-
TEPHOI1 UT'PE.

ITo MHEHHMIO CIHEHMAAMCTOB, COBPEMEHHBIE AETH BYAVT TTAPAHOMKAMU
BE3OMACHOCTU. B XOPOIIEM CMBICAE. OHU «HA ABTOMATE» IMPHUCTEIMBAIOT PEM-
HU, 3BOHAT MAME MOCAE IIKOABI, TTEPEXOAAT AOPOI'Y HA 3EAEHBIN BET U UUTA-
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IOT UHCTPYKIMU. [TOKOAEHUE 7 —
VAUBUTEABHBIE MAAEHBKUE AIOAMU.
VBEKAEHHBIE TPATMATHKH, ITPU-
POKAEHHBIE MAEAANUCTBL. C BOAB-
LM CEPALIEM 1 LIMPOKMM YMOM.
KPEATUBHOCTD, HOBATOP-
CTBO, BE3VIIPEUHOCTb MAEN U HE-
M3MEHHOE KAUECTBO — 3A CBOI1
MMOAXOA K  TIPOM3BOACTBY KOM-
NAHMA 4M 3ACAVKMAA MUPOBOE
[IPU3HAHUE. B KOIMAKE BPEHAA
AECSTKM BBICOKUX HAIPAA, BKAIO-
UAS «AMBAIHEPCKHIT OCKAP» RED
Dot AWARD. B MOCAEAHEM OTUETE
Accoumnaumn urevinek (THE Toy
AssociaTioN ™ INC.) B T.U. FOBO-
PUAOCH O KAIOYEBBIX XAPAKTEPH-
CTHUKAX WUIPVIIEK, KOTOPBIE PA3BI-
BAIOT STEAM HABbIKM. M 4M KAK
PA3 BOIIAWU B WX PEKOMEHAAITHU,
KAK mPUMEP STEAM-UTPYIIEK.

B ocHOBE HABOPOB 4M AEXWUT IPUHLIMIT O3HAHUS MHUPA YEPE3 MCCAE-
AOBAHMA. XI/IMI/IH, PU3NKA, DKOAOTMA, BMOAOTHA, POBOTOTEXHMKA, MEAWUIIMHA 1
APXEOAOI'MA. HACTOAIIME AABOPATOPUU AASL TTOAPACTAIOIIMX SMHIITEMHOB. B
MHCTPVKIIMN K HABOPY MAAEHBKMIT VUEHBINT HAMAET [TO3HABATEADHBIE ®AKTBI, KO-
TOPBIMU VAUBUT AAKE MAINY. HEBEPOATHBIE DKCITEPYMEHTBI TTOAXOAAT AAS AEMOH-
CTPALIMW HA IIKOABHO BBICTABKE MAM YPOKE. M 9TOT VHUKAABHBIN YUEBHO-WUI'PO-
BOJ1 CTEHA PEBEHOK COBEPET CBOUMM PYKAMM!
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PA3BUTUE ECTECTBEHHO-HAVUHBIX [TPEACTABAEHUIT
AETEI AOIIKOABHOT'O BO3PACTA HA OCHOBE
TEXHOAOI'MU KOMITBIOTEPHOTO 3D
MOAEAUPOBAHUSA B LIGROGAME

MoAoAHAKOBA AAEHA BAAEPREBHA
AOLIEHT KAPEAPH TTITTO HTT CITH,
AurexToP OO0 «ABCITAHTEPA»

I. Hroxrmr TArma

AHHOTALIMA. B CTATBE PACCMATPUBAIOTCSA OBPA3OBATEABHBIE BO3MOK-
HOCTU TEXHOAOTMU KOMIIBIOTEPHOTO 3D MOAEAMPOBAHUA B LIGROGAME AASl PA3-
BUTUSA ECTECTBEHHO-HAVUYHBIX ITPEACTABAEHUIT AETEN AOLIKOABHOT'O BO3PACTA
HA OCHOBE STEM-ITOAXOAA, IIPUMEPHI OBPA3OBATEABHBIX ITPAKTUK B PAMKAX AO-
OAHUTEABHOI ITPOIPAMMbBI ECTECTBEHHO-HAVYHOI 1 TEXHUYECKOI HAITPABAEH-
HOCTEI «VITPAEM 1 MOAEAUPYEM B LIGROGAMEY.

KArOUEBBIE CAOBA: STEM-OBPA3OBAHHME, KOHBEPTEHTHOE OBPA3OBAHUE,
MKT-TEXHOAOTMU, UTPOBAS TEXHOAOTUA KOMITBFOTEPHOTO 31D MOAEAMPOBAHMS
B LIGROGAME, KOMIIBIOTEPHOE 3D MOAEAMPOBAHME, 3D MEUATH, BUPTYAABHBIE
TEXHOAOI' WM.

B HACTOSILIEE BPEMA AKTYAABHOCTD MOUCKA M BHEAPEHISA HOBBIX ®OPM
ECTECTBEHHO-HAVUHOI'O OBPA3OBAHUS AETEI OBYCAOBAEHA HOBBIMU BBI3OBA-
MU [UGPOBU3AIIMU U HOBBIMU TEXHOAOTMAMU AAS HAVKOEMKUX TTPOM3BOACTB,
KOTOPBIE BOCITPOM3BOAAT CBOMCTBA BUOAOTMUYECKHUX CHCTEM. HAAOTPACAEBOIT
TEXHOAOTUE AAS HOBBIX BUAOB BBICOKOTEXHOAOIMUHBIX ITPOM3BOACTB SBASET-
CA UUOPOBAS TEXHOAOIMSA. DTA TEHAEHLINSA SBASETCSI OBIIEMUPOBOI M ITOAAEP-
JKUBAET AAHHOE HAMPABAEHUE B OBPA3OBAHMU TAK HA3BIBAEMBIN STEM-TTOAXOA
(ABBPEBUATYPA OT SCIENCE — ECTECTBEHHBIE HAVKH, TECHNOLOGY — TEXHOAO-

run, ENGINEERING — UHKUHUPUHI, MATHEMATICS — MATEMATHKA), TAE OCHOBOI1
ABASAETCA MEKAUCLHMITAMHAPHAS TTPAKTHKA, OFbEAUHSIOIIAS PA3PO3HEHHBIE ECTE-
CTBEHHO-HAVYHBIE 3HAHMA B EAMHOE HEAOE [1: . 38].

ITPOEKTHOM TPYNION PA3PABOTUMKOB (OOO «ABCITAHTEPA», Mo-
AOAHSKOBA A.B., ABTOP-PA3PABOTUMK, MOUAAOB [1.B., TEXHUYECKAS YACTD, KOBsI-
31H A.B., AM3AIIH) BBIAO PA3PABOTAHO HHHOBAIIMOHHOE MMPOIPAMMHOE OBECITEUE-
HUE «LIGROGAME» HA OCHOBE TEXHOAOI'MU KOMITBIOTEPHOI'O 31D MOAEAMPOBAHMA,
TAE DAEMEHTBI IHTEP®ENCA B BUAE KOMAHA M ®VHKIINIT PEAAM3VIOT HOBBIIT TTOA-

XOA MEKAVMCHHUITAMHAPHOI'O OBPA3OBAHMA M OBO3HAYEHBI MKOHKAMM JKMBOTHBIX.
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AAHHOE PEIIEHUE ITPEAITOAATAET PEAAM3ALIMIO OBPA3OBATEABHOI ITPAKTHKI PA3-
BUTUA ECTECTBEHHO-HAVUHBIX [PEACTABAEHUI M [O3HABATEABHBIX CIIOCOBHO-
CTEI AETEIT CTAPLIEI'O AOLIKOABHOI'O BO3PACTA W HAYAABHOI LIKOABL HA OCHOBE
PAAMKAABHOI'O HOBLIECTBA - MCITOAB30BAHUA TEXHOAOIMI KOMITBIOTEPHOI'O MA-
TEMATHUYECKOI'O 3D MOAEAMPOBAHUA HA ®TAINE CO3AAHUS OBBEKTA JKUBOI MAU
HEZKHBOJT MIPUPOABI U PEAAM3ALIMN KOMITBIOTEPHOI MOAEAM AAHHOT'O OFBEKTA HA
TEXHOAOTHAX 3D MEYATH MAM BUPTYAABHOI PEAABHOCTH [2: €. 158].

AASL AIIPOBALIMI AAHHOT'O PEHIEHUSA B YCAOBUAX AOLIKOABHOI'O 1 AOMTOA-
HUTEABHOI'O OBPA3OBAHUSA BBIAA PASPABOTAHA AOTTIOAHUTEABHAS [TPOIPAMMA ECTE-
CTBEHHO-HAVUHOI 1 TEXHUYECKOI HAIPABAEHHOCTEI «ITPAEM 11 MOAEAUPYEM B
LIGROGAME» (ABTOP — PA3PABOTYMK MOAOAHAKOBA A.B.), KOTOPASL BKAIOUAET 3
OBPA3OBATEABHBIX MOAVAS, CO3AAIOLINX YCAOBUA AAS OBAAAEHHMA AETBMIU ITPAK-
THUKON MCCAEAOBATEABCKONM M ITPOEKTHOHM AEATEABHOCTU HA OCHOBE MIPOBOM
TEXHOAOTUH 3D MOAEAMPOBAHUSA B «LIGROGAME». AOMOAHWUTEABHAS [TPOIPAM-
MA ABASETCA MOAVABHOI1 ITPOIPAMMO, HAIIPABAEHHOIT HA PA3BUTUE MHTEPECA K
TEXHUYECKOMY TBOPYECTBY W [TPEAMETAM ECTECTBEHHO-HAYUHOI'O LIMKAA, OPHUEH-
TALIUY AETEI B UTPOBOIT 1 [TO3HABATEABHOI AEATEABHOCTU HA HOBBIE CTAHAAP-
TBI B COEPE MHKEHEPHOI'O OBPA30OBAHMSA, CBA3AHHBIE C KOHLEMIMEN LH®POBOTO
MPOM3BOACTBA M KOHBEPTEHIIMN TEXHOAOIMA [2: C. 158]. B AAHHOIT ITPOIPAMME
TEXHOAOI'MIO KOMIIBIOTEPHOI'O 3D MOAEAMPOBAHUS KAK IEAAIOIMYECKMIT METOA
MOZKHO PACCMATPUBATDH B ACIEKTE METOAA HATASAHOIO MOAEAMPOBAHMSA (ALA.
BEHIEP), «TOI1 ®OPMOI ONOCPEACTBOBAHUSA, KOTOPOI OBAAAEBAIOT AOLLKOABHUKM
1 KOTOPASL MOJKET PACCMATPUBATBCA B KAUECTBE OCHOBBI OBLUMX VMCTBEHHBIX
CHOCOBHOCTEM [6: €.9]. TTo MHEHMIO A.A. BEHIEPA, € MOAEAUPOBAHUE - TO BUA
3HAKOBO-CUMBOAMYECKON AEATEABHOCTH, KOTOPBI [TPEAAATAET MCCAEAOBAHUE
HE KOHKPETHOI'O OBBEKTA, A EIO MOAEAM; UCTOUHUKOM AAHHOI'O ITPOLIECCA CAV-
JKUT MOAEAMPYIOLLNIT XAPAKTEP AETCKOI AEATEABHOCTWY [6: €. 12].

LIEAb MOAEAMPOBAHUA — «OBECIEUYUTb VCIELIHOE VCBOEHWE AETbMU
3HAHUI OB OCOBEHHOCTAX OBBEKTOB OKPY/KAIOLLEIO MUPA 1 MUPA TTPUPOABL, UX
CTPYKTVPE, CBA3AX M OTHOIIEHUAX CVIIECTBVIOIIMX MEKAY HUMH, 3HAHMIT OB
OKPYKAIOILIEM MUPE, COXPAHEHUE M BOCIIPOU3BEAEHME MH®OPMALMH, 1, KOHEYHO,
PA3BUTHUE PEUM» [6: C. 11]. KOMIIBIOTEPHOE 3D MOAEAMPOBAHMA B LIGROGAME
[PEAIIOAATAET CO3AAHME MOAEAM OBBEKTA HA WMHOOPMALIMOHHBIX [TPU3HAKAX,
[TOA KOTOPBIMU [TOAPA3YMEBAIOTCS LIBET, ®OPMA, PA3MEP, MATEPHUAA, KOAUYECTBO
1 APYIUE IPU3HAKH, IPEACTABAEHHBIE B OBPA3OBATEABHO! TEXHOAOI'MM KAK KEFIC
UI'POBBIX MTPU3HAKOB AAS 3D MOAEAMPOBAHNA [2: €. 158].

AAHHBIE WIPOBBIE MPU3HAKHM ITPEACTABAEHBI B ITEPBOM OBPA3OBATEAD-
HOM MOAVAE MPOI'PAMMBI «APY3bst AUTPEHKA. [TPU3HAKI M X 3HAUEHUS» B BUAE
PA3HOOBPA3HBIX JKUBBIX CVLIECTB, BAOAOI'MYECKME CBOMCTBA KOTOPBIX ACCOLIMA-
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Puc.1. «IHTEPOENC DAEKTPOHHOI CPEABI AAA 3D MOAEAMPOBAHUS

LIGROGAME, PEKUM «CO3AAHUE TTPOEKTAM

TUBHO CBSI3AHBI C OIMPEAEAEHHBIM ITPU3HAKOM. HAMPUMEP, C  TPU3HAKOM «LIBET»
AETH 3HAKOMATCA HA OCHOBE IMPOCMOTPA BUAEOCIOJKETA O JKHU3HI XAMEAEOHA B
ECTECTBEHHOI1 CPEAE OBUTAHUA. [TEAATOT OBCY/KAAET C AETBMU BUOAOTMUECKUE
OCOBEHHOCTH XAMEAEOHA, KOTOPBIE [TO3BOAUAN EMY [TPUCIIOCOBUTBCA K OKPY-
JKAIOUIEN CPEAE, MU3MEHAA LIBET KOKI. [TPEACTABAEHME O 3HAUEHMM LIBETA, KAK
MH®OPMALIMOHHOT'O MTPU3HAKA MTOAKPENAAETCA UIPAMM M 9KCITEPUMEHTAMI HA OC-
HOBE AMAAKTUUYECKHX TOCOBUIT «XAMEAEOH» 1 «AOPO’KKA ®TAAOHOB LIBETA», KO-
TOPBIE BKAIOUAIOT MO3HAHUE AAHHOTI'O MPU3HAKA HA OBBEKTAX PEAABHOI'O OKPV-
JKEHUS AETEI. CAEAVIOIINIT ®TAM — OCBOEHUE AETBMH KOMAHABI «XAMEAEOH» B
nPOTPAMME DBM LIGROGAME B PEKMME «CO3AATD TTPOEKT», OCHOBHAS ®VHKIIHS
KOTOPOJT — HAAOZKEHWE 3HAUEHHIT [IBETA HA ®OPMY.

METOA HATAIAHOT'O MOAEAMPOBAHMA NMEET CAMOAOCTATOUHBII OBPA30-
BATEABHBIIT PECVPC AASl PABBUTHA V CTAPLINX AOHIKOABHMKOB ABCTPAKTHBIX ®OPM
MBIIIAEHUSA U OBLIMX VMCTBEHHBIX CITOCOBHOCTE[l, HO B AOTOAHUTEABHOI1 ITPO-
TPAMME «I'PAEM U MOAEAMPYVEM B LIGROGAME» AAHHBIII METOA HCMOAB3VETCA
B PAMKAX [POEKTHO-UCCAEAOBATEABCKOI AEATEABHOCTH, KOTOPAS PEAAU3VET
LIEAM ECTECTBEHHO-HAVUHOI'O OBPA3OBAHHA AETEI. B PAMKAX MPOEKTHO-MCCAE-
AOBATEABCKOI AEATEABHOCTM HA OTAIE MPOEKTHPOBAHMA MAM OMHUCAHHUA OBb-
EKTA HA OCHOBE CIIELIMAABHO PA3PABOTAHHBIX K ITPOI'PAMME AMAAKTUUYECKNX
MOCOBUI — CXEME, YEPTEKEM MAU TABAULL «LIGROGAME», AETU VUATCA B UIPO-
BOI1 U HATASAHOI ®OPME KOAUPOBATBH MHOOPMALIMIO OB OFBEKTE, T.E. CO3AABATD
3HAKOBO-CHMBOAMYECKYIO MOAEAb OBBEKTA. HAMNPUMEP, CXEMA «LIGROGAME»
PEAAM3VET METOA MOP®OAOTMYECKOTO AHAAM3A (P. LIBUKKE) B MTPOBOIT 1 3AHU-
MATEABHOI ®OPME. B CXEME B BMAE MKOHOK OBO3HAYEH KEFIC IPHU3HAKOB AAA
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3D MOAEAMPOBAHMSA, HA OCHOBE KOTOPBIX AETU VUATCS OIPEAEASTD 3HAUEHUSI
M3VYAEMOI'O OBBEKTA KUBOM MAU HEKUBOI IIPUPOABI B BUAE 3HAKOB. AAS AETEI
AAHHASI CXEMA — 9TO «AOMMK APV3EI AWIPEHKA», KOTOPBIE 3AAAIOT BOITPOCHI, A
OTBETBI B BUAE 3HAYEHHIT-3HAKOB AETH OINPEAEASIOT 1 ®UKCHUPYIOT B IPYIIIIOBOIT
MAW CAMOCTOSATEABHOM AESATEABHOCTU. AAHHAS CXEMA TIPEACTABASET COBOT OIMY-
CATEABHYVIO MOAEAD OBBEKTA B BUAE 3HAKOB U MATEMATUUYECKUX CHMBOAOB, HA
OCHOBE KOTOPOI AETH CO3AAIOT 3D MOAEAB B MPOTPAMME DBM «LIGROGAMEY.
VIKOHKM KEFCA ITPU3HAKOB AAS 3D MOAEANPOBAHNS CXEMBI BU3VAABHO OPHEHTH-
PVIOT AETEN B MHTEPO®ENCE KOMAHA 1 ®VHKLIMIT PEJKMMA «CO3AATH ITPOEKTY.

PACCMOTPUM MPUMEP MTPOEKTHO-MCCAEAOBATEABCKON AEATEABHOCTH MPH
M3VUEHUN OBBEKTA KUBOW TMPUPOABI MO TEME «['VCEHUIIA». HA MEPBOM DTAMNE
AETU BOBAEUEHBI MTEAATOTOM B TIPOIIECC HABAIOAEHUS 3A TVCEHUIIENT YEPE3 BU-
AEOCIOJKETBl MAW HEINOCPEACTBEHHOE HABAIOAEHWE 3A TVCEHUIIEN HA AETHEIT
[MPOI'VAKE. HA OCHOBE ITOAVYEHHBIX CBEAEHMIT ITEAATOI OPIAHM3VET MIPOBOIT
MOP®OAOIMYECKUIT AHAAN3 TVCEHULIBI HA OCHOBE CXEMBI «LLIGROGAME», PE3VAD-
TATOM KOTOPOI'O CTAHOBUTCS 3HAKOBAS MOAEAb I'VCEHMLBI HA KEFICE WIPOBBIX
MPU3HAKOB AAA 31D MOAEAMPOBAHUSA. 3ATIOAHSASA CXEMY, AETU AEAAIOT BBIBOP OBb-
EMHBIX TEOMETPUYECKUX TEA U3 TAAEPEN «OCBMUHOKKN» AAS TIPU3HAKA «DOPMA»
AAS KAJKAOW ONPEAEASIEMOI YACTH OBBEKTA «['VCEHUIIA». HA CAEAVIOIIEM DTATIE
AEATEABHOCTH HAET ITPOLIECC KOMITBIOTEPHOI'O 3D MOAEAHMPOBAHUS HA OCHOBE
CXEMBI «I'VCEHULIAY.
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Puc.2. «3D MOAEAD LIGROGAME «'VCEHNLIA»
T'OTOBYVIO KOMITBIOTEPHVIO 3D MOAEADB «I'VCEHULIA» B BUAE ®AMIAA C PAC-
WPEHUEM STL AETM COBMECTHO C MEAATOIOM ®KCITOPTUPYIOT B MPOIPAMMY 3D
TMPUHTEPA HA TOCAOVMHYIO MTEYATB UAU DKCITOPTUPVIOT B ITIPOTPAMMY AAS PA3BPABOTKU
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BUPTYAABHBIX IMPOEKTOB HA OCHOBE TPEXMEPHBIX MOAEAEN. VHTEPAKTUBHBIE
[MPOEKTBl HA OCHOBE 3D MOAEAE CO3AAKOTCS HA OCHOBE CLIEHAPUEB BAOUHBIX
KOMAHA MPOTPAMMBI. PACTTEUATAHHASA 31D MOAEAD «I'VCEHULIA» UHTEIPHMPYETCS B
UTPOBYIO CPEAY AETCKOV TPVIIITBI B BUAE AUAAKTUYECKOTO MMOCOBUA UAU MTOCOBUA
AAS CIOKETHO-POAEBOIT UT'PHI.

Puc.3. «PACIEUATAHHASA HA 3D MPUHTEPE MOAEAb «I'VCEHULIA»

TAKUM OBPA3OM, HUTPOBAS TEXHOAOTHA KOMITLIOTEPHOTO 3D MOAEAU-
POBAHUA B «LLIGROGAME» KAK MHHOBALIMOHHAS OBPA3OBATEABHASA TEXHOAOTUSA
CO3AAET VCAOBUA AASL MOAVUEHUSA HOBBIX OBPA3OBATEABHBIX PE3VABTATOB, HA-
[MPABAEHHBIX HA PA3BUTUE OBIIUX MPEACTABAEHWI U CITELHMAABHBIX MHTEAAEKTV-
AABHBIX CTTOCOBHOCTE V AETEN AOIIKOABHOI'O BO3PACTA, A UMEHHO:

0 PA3BUTHE DAEMEHTAPHBIX ECTECTBEHHO-HAVUHBIX TTPEACTABAEHUIT U AC-
COLMATHUBHO-OBPA3HBIX ®OPM MBIITAEHUS HA OCHOBE HUCTTOAB3OBAHUS METO-
AMUECKHX MPUEMOB MTEPEHOCA BUOAOTMYECKUX CBOIICTB JKMBBIX OPTAHU3MOB
1O TUITY AHAAOTHU AAS [TO3HABATEABHO-MCCAEAOBATEABCKOI AEATEABHOCTU
AETEIT;

0 ®OPMUPOBAHME EAMHOTI'O MOAXOAA K M3VUEHHIO 1 OMHUCAHHIO OBBEKTOB
JKUBOI M HEKUBOI MPUPOABI HA OCHOBE HATASAHO-3HAKOBOW CXEMBI MO-
AEAM OBFDBEKTA «[TPU3HAK — 3HAYEHUE TTPU3HAKA» AAS 3D MOAEAMPOBAHUS B
«LIGROGAMEY;

O PASBUTME MATEMATUYECKHX [TPEACTABAEHII M OBBEMHO-ITPOCTPAH-
CTBEHHOI'O MBIIIIAEHUSA B ITPOLECCE CXEMATUUHOTO 3HAKOBO-CUMBOANYECKO-
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'O MOAEAMPOBAHMA U KOMITBFOTEPHOTO 3D MOAEAMPOBAHUA B «LIGROGAME»
HA OB bEMHBIX TEOMETPMUYECKMX TEAAX;

O PA3BUTHE CHELMO®UUECKUX AAS AOLIKOABHOI'O BO3PACTA HABBIKOB AEM-
CTBUI B MPOLECCE 3D MOAEAMPOBAHUS B «LIGROGAMEY», TAE UCTTOAB3VIOTCS
CAEAVIOIINE KOMAHABI C ®OPMAMM AASL CO3AAHUSA 31D MOAEAN: TIEPEMEILLIEHUE,
[TOBOPOT, MACIITABUPOBAHUE (U3MEHEHUE PA3MEPA), KO[TUPOBAHUE, I'PVIIIIU-
POBKA, HAAO’KEHUE LIBETA U TEKCTYPbI, VAAAEHUE, COXPAHEHUE, OTMEHA [10-
CAEAHUX AEVCTBUI;

O OBAAAEHME CITOCOBAMM WMH)KEHEPHBIX [PAKTUK HA DTAIMNE PEAAM3ALIMN
MOAEAM CPEACTBAMM 3D TEYATH M TEXHOAOTUIT BUPTVAABHOI PEAABHOCTH.

B vCAOBUAX OBPA3OBATEABHOI'O VUPEKAEHMA AAHHASA TEXHOAOTMS
PEAAU3VETCA B KOMITIAEKCE MATEPUAABHO-TEXHUUECKHUX U VIEBHO-METOAWYE-
CKMX VCAOBUIT, KOTOPBII1 HOCHUT HA3BAHWE KOMITBIOTEPHO-UT'POBOI KOMITAEKC
«LIGROGAME» ( TPOM3BOAUTEAR OO0 «ABCITAHTEPA») [3: c. 69]. Komibto-
TEPHO-WUIPOBOI KOMITAEKC «LLIGROGAME» BXOAWUT B PEECTP AVUILIEIO VUEBHOT'O
OBOPYAOBAHUSA 1 CPEACTB OBYUEHHS, COOPMUPOBAHHBII MO UTOTAM KOHKYPCHO-
IO OTBOPA AVYIIETO OTEUYECTBEHHOI'O VYEBHOI'O OBOPYAOBAHMA U CPEACTB OB-
vueHus (2020), BKAIOUAS LIU®POBBIE, [1PM COAEACTBUN ATEHTCTBA CTPATEIMUE-
CKUX MHNIMATUB 1 ACTIVITYEDU AASl OBECIIEUEHUSA DOOEKTUBHOIO OCBOEHIA
OBYYAIOLIMMUCA OCHOBHBIX M AOITOAHUTEABHBIX OBIIEOBPA3OBATEABHBIX I1PO-
IPAMM 10 HAINPABAEHUAM «ITPOEKTHASA AEATEABHOCTB» U « TEXHOAOTUMY» [7], AB-
ASETCS VUACTHUKOM MPOEKTA « KPEATHB - ITAPK» Havunoro LIEnTrA Poc-
CHICKON AKAAEMMH OBPA30OBAHMA HA BA3E POCCHIICKOIO TOCYAAPCTBEHHOI'O
[MPO®ECCUOHAABHO - EAATOIMYECKOI'O VHUBEPCUTETA [8].

VKA3AHHBIE OPIAHU3ALMOHHO-TTEAATOIMYECKUE VCAOBUA MO3BOASIOT
CITPOEKTHPOBATH HOBVIO LIEAOCTHYO OBPA3SOBATEABHVIO CPEAY KOHBEPIEHTHOI'O
STEM OBPA30OBAHUSA HA BA3E OBPA3SOBATEABHOI'O VUPEKAEHUSA, OBAAAAIOLLVIO PS-
AOM TIPEMMVYIIECTB, CPEAU KOTOPBIX MHHOBALIMOHHBIMU ABASIOTCH:

O OBOTAILIEHUE AETCKOM AEATEABHOCTU OBPA3OBATEABHBIMU [TPAKTUKAMM
1O KOMIBIOTEPHOMY 3D MOAEAMPOBAHIIO;

O OBOTAIIEHUE TTPEAMETHO-MIPOBOIT CPEABI AETEF MTPOAVKTAMHU AETCKOTO
TEXHUUYECKOI'O TBOPUECTBA HA OCHOBE TEXHOAOI'MI 3D MEYATHU 1 BUPTYAAb-
HOW PEAABHOCTU.

CIMCOK AUTEPATYPBI

1. MoaroanskoBa A.B., Aecun C.M. ®OPMUPOBAHWUE PAHHEI'O MHKEHEPHOT'O M TEXHOAOTHYECKOTO
OBPA3OBAHNS B VCAOBHSX TEXHOAOTMUYECKO HACBIIIEHHOCTH CHUCTEMBI AOIIKOABHOIO OBPA3OBAHIS/

«IHTEPAKTUBHOE OBPA30BAHME» Ne3. 2018. C. 38-42

28



STEAM NPAKTUKA TTPUMEHEHUSI POCCUHCKUX U 3APYBEXXHBIX
OBPA30BATEJIbHBIX PEILIEHUI B JIOIIKOJBHOM U HAYAJIBHOM OBPA3OBAHUU

2. MoAOAHAKOBA A.B. TEXHOAOTUS UTPOBOTO 3D MOAEAUPOBAHUS B LIGROGAME KAK MHHOBAITH-
OHHBIIT METOA AASL PA3BUTUS ECTECTBEHHO—MATEMATUUECKUX TTPEACTABAEHUIT AETEIM AOIIKOABHOI'O
BO3PACTA HA OCHOBE LIM®POBBIX TEXHOAOIMIT/ TICUXOAOIMS AMYHOCTH: KYABTYPHO-MCTOPHUECKUIT
MOAXOA // MATEPUAABL XX MEKAVHAPOAHBIX UTEHHIT NAMATH A.C. BeiroTckoro. Mocksa, 18 20
nossrsa 2019 1. / TToa pEA. .. KpaBuosa: B 2 1. T.2. M.: Aesb, 2019, C. 158

3. MOAOAHAKOBA A.B. UTO 3AKVITUTD AAS KOMITBIOTEPHO — UTPOBOI'O KOMITAEKCA HA 2019/20 yurs-
HBIIT TOA/ CITPABOUYHHK PYKOBOAUTEAS AOIIKOABHOIO VUPEKAEHNSA, Ne 9, 2019, C.69.

4. MoroaHsaKOBA A. B. COBPEMEHHBIE ®OPMbI PAHHEI'O MHKEHEPHOI'O OBPAT'30BAHUS HA OCHOBE
MHHOBALIMOHHOM TEXHOAOIMH KOMIBIOTEPHOIO 3D MOAEAMPOBAHMSA B LIGROGAME //VIHKEHEPHOE
MBIIIAEHWE: COLTMAABHBIE MEPCITEKTUBBI: MATEPMAABI MEKAYHAPOAHO! ME’KAMCIIUITAMHAPHON KOH®E-
PEHLNI. EKATEPHHTBYPT, 12-13 oEBrAAt 2020 1. / [MOA PEA. A. A. KAPTAIIEBOT]; VPAAB TCKHIT OEAE-
PAABHBINT VHUBEPCUTET. — EKATEPMHBYPI: AEAOBASA KHUTA, 2020. — C.176

5. MoaoaHAKOBA A.B. PA3BUTHE MHKEHEPHOT'O MBIIHAEHMSA AETEN AOIIKOAD-
HOTI'O BO3PACTA ITOCPEACTBOM MHHOBALIMOHHOM TEXHOAOT MM 3D-MOAEAL-
POBAHMSA B LIGROGAME /®uzuka. Texnorornn. Munosatmn. ®TH-2020. [DAEKTPOHHBII PE-
CVPC]: TE3UCH AOKAAAOB VII MEKAVHAPOAHOI MOAOAEZKHOM HAVUHOI KOHOEPEHIMU, TTOCBAIEHHOT
100-AETHIO VPAABCKOTO ®EAEPAABHOIO VHUBEPCUTETA, EKATEPUHBYPL, 18-22 MAs 2020 1. / OTB. 3A
BBIT. A. B. IIEHKO. — EXATEPUHBYPT: VPOV, 2020.-C.1195

6. PA3BUTHE [MO3HABATEABHBIX CITOCOBHOCTEIT B MTPOLIECCE AOLIIKOABHOIO BOCITUTAHMS / TTOA PEA.
A.A. Benrepa / M.: [Teaaroruxa, (1986).

7. HTTPS://ACTIVITYEDU.RU/ COMPANY / AVSPANTERA /

8. HTTP://NCRAO.RSVPU.RU/UCHASTNIKI-KREATIV-PARKA

9.  HTTP://LIGRENOK.RU/HTTP:/ /LIGRENOK.RU/

10. MOLODNYAKOVA A. V. INNOVATIVE TECHNOLOGY THREE-DIMENSIONAL MODELING IN THE DIGITAL
ENVIRONMENT LIGROGAME FOR THE DEVELOPMENT OF THE NATURAL — MATHEMATICAL CONCEPTS IN
PRESCHOOL CHILDREN/AIP CONFERENCE PROCEEDINGS 2174:1

11.  MOLODNYAKOVA A. V. DEVELOPMENT OF ENGINEERING THINKING OF PRESCHOOL CHILDREN THROUGH
INNOVATIVE 3D MODELING TECHNOLOGY IN LIGROGAME/ CiTE As: AIP CONFERENCE PROCEEDINGS 2313,

090003 (2020); HrTPs:/ /DO1.ORG/10.1063/5.0032328 PusLisHED ONLINE: 09 DECEMBER 2020

29



STEAMS NPAKTHUKH B OFPABOBAHUU. YACTD 2

STEAM NPOEKTHL B AOTTOAHUTEABHOM OBPA30OBAHUU
AETEN AOLIKOABHOTO U MAAAIIETO IKOABHOTI'O BO3PACTA
(AHAAM3 KENCA LIEHTPA STEAMS OBPA3OBAHUA 1
[TPO®PECCHOHAABHOT'O PA3BUTHA «MOS TTAAHETA)

I'lroxoroBA AHHA BUKTOPOBHA,

TEAATOI" AOTIOAHUTEABHOI'O OBPA30BAHNA

neHTPA STEAMS 05PA30BAHNA 1

TTPOSECCUOHAABHOTO PA3BUTHA «MOS TAAHETA»,
PYKOBOAUTEAD XYAOXKECTBEHHOH CTYAUM «LILAT B ICKYCCTBOY
1I"A0Y BO MITILY, . MockpA

COBPEMEHHOE OBPA3OBAHUE PA3BUBAETCS CTPEMUTEABHO. OAHOI 13 HO-
BBIX TEXHOAOTUIT ABASIOTCS STEAM MPOEKTHI, KOTOPBIE HA COBPEMEHHOM DTATIE
AKTUBHO BXOAAT U B MPAKTHUKY CUCTEMBI AOMTOAHUTEABHOTO OBPA3OBAHUS AETEIT
AOIIKOABHOI'O 1 MAAALIEIO IIIKOABHOT'O BO3PACTA.
STEAMS TEXHOAOI'MS — OTO COBPEMEHHBIIT OBPA3OBATEABHBIN ®EHO-
MEH, ®OPMUPYIOIIMI V AETEN HABBIKU PEINEHUA HECTAHAAPTHBIX KU3HEHHBIX CU-
TVALIUI, VMEHUE BUAETb MEKIIPEAMETHBIE CBA3U M MPUMEHSATH MX HA MPAKTUKE.
STEAMS TEXHOAOTHMU — 9TO BCETAA DKCITEPMMEHTAABHAS AESTEABHOCTD, HA-
MPABAEHHASA HA PEINEHUE KAKOM-TO PEAABHOI TTPOBAEMBI. PABOTA B KOMAHAE,
AMAAOTL, UCCAEAOBAHME, ®KCIEPUMEHT, KOHCTPYUPOBAHUE, PASHOOBPA3HBIE AK-
TUBHOCTH HAITPABAEHBI HA ®OPMHUPOBAHME 3HAUMMOI'O AASL PEBEHKA TPOAVKTA [1].
B oTOMM CTATBE MBI HOAEAMMCS OITBITOM PABOTHI IMTPUMEHEHMA STEAMS
MPOEKTA «VICCAEAYEM KOCMOC» B AOIOAHUTEABHOM OBPA3OBAHMU AETEMN. [TPOEKT
PA3PABOTAH M AITPOBUPOBAH KOMAHAOI TTEAATOTOB LIEHTPA STEAMS OBPA3OBA-
HUA U MTPO®ECCHOHAABHOTO PA3BUTUA «Mos TTAAHETA» TAOY BO MITIV Aast
AETEIN AOHIKOABHOI'O U MAAAIIEIO IIKOABHOI'O BO3PACTA.
TTrn PA3PABOTKE STEAM ITPOEKTOB BAKHBIM ABASETCS PA3BUTUE CITOCOB-
HOCTEN AETEN BUAETD ITPOBAEMY U PEIIATb OBPA3OBATEABHBIE 3AAAUN B COBMECTHOI
MPOEKTHOM AEATEABHOCTU. B ®TOM KOHTEKCTE IMTPU ATTPOBALIMU OBPA3OBATEABHBIX
TEXHOAOTUYECKHMX PEIIEHUIT B PABOTE C AOITKOABHUKAMM 1 MAAAIITMMM IIKOABHM-
KAMHU MBI OCOBOE MECTO OTBOAMAM PEAAM3AITIN TTOAXOAA DO IT YOURSELF — CAE-
AATT CAM. VIMEHHO ®TOT ITOAXOA ABASACA KAFOUEBBIM B BBIBOPE CPEACTB, METOAOB
U ®OPM OPI'AHU3ALIMU AETCKOM AEATEABHOCTH U PA3BUTUA HABBIKOB BYAVIIEIO.
OCHOBHBIM OTAMUMEM AIOBOTO STEAMS MOAXOAA SABASETCA TO, YTO
3AECHh AETU AASl VCIIEITHOI'O M3VUEHMS MHOKECTBA MPEAMETOB 3HAHUS MOAYYA-
10T CAMOCTOATEABHO. STEAMS-CPEAA — DTO BCE, UTO OKPY’KAET PEBEHKA, 4TO
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STEAM NPAKTUKA TTPUMEHEHUSI POCCUHCKUX U 3APYBEXXHBIX
OBPA30BATEJIbHBIX PEILIEHUI B JIOIIKOJBHOM U HAYAJIBHOM OBPA3OBAHUU

MO3BOASIET EMY VCITEIITHO PEITHTH TTOCTABAEHHVYIO 3AAAYY PA3HBIMH CITOCOBAMM.
TIry OPrAHMBALINI OBPA3OBATEABHON STEAM CPEABI AAST KOCMHUUYECKO-
I'O [MPOEKTA MEAATOI'M CO3AABAAM OTKPBITBHIE M CKPBITBIE VCAOBMA AAS [IOAVUEHIIST
3HAHMIT AETBMM O KOCMOCE PA3HBIMI CIIOCOBAMM, 1 AETH CPA3Y JKE VYMANCH UC-
MOAB30OBATH TU 3HAHUA. B TAKOIT STEAMS-CPEAE V AETEI AKTHBHO PA3BUBAANCDH
MO3HABATEABHBIE CITOCOBHOCTH, PEUb, KPUTUYECKOE MBIIIAEHUE, TTPOMCXOAMAO
OBBEAMHEHUE HAVUHO-TEXHUUECKOI'O W APT-HAIMPABAEHUA. Y AETEN COOPMUPO-
BAAOCDH HOHUMAHUE, UTO PEIINTH AIOBOI CAOKHBIIT BOITPOC, OITMPASCH HA 3HAHUS
TOABKO IO OAHOMY IPEAMETY, HEBO3MOKHO, A OBBEAMHSISA 3HAHHS M3 PA3HBIX
OBAACTEI M PABOTASl BCEM BMECTE, BBICTPAMBAS KOHCTPVKTUBHBIII AMAAOT, BO3-
MOZKHO PELIUTH MOCTABAEHHVIO TIPOBAEMY. ITEAATOTAMM BBIAM OPTAHM3OBAHBI
PA3HBIE 30HBI AOKAIIMU TI0 U3VYEHUIO KOCMOCA, TAE V AETEIT BBIAA BO3MOKHOCTbD
BBIBOPA TIOCAEAOBATEABHOCTH MOCEIIEHUA AIOBOIM MCCAEAOBATEABCKOT 30HBI 11O
MHTEPECAM, JKEAAHHAM, AKTUBHOCTU AETEI. BBIAA ITIPEAOCTABAEHA BO3MOKHOCTD
BEPHVTBCSI B AIOBVIO 30HYV, ECAH V PEBEHKA BO3HMKAAA HEOBXOAMMOCTH CPAB-
HUTB, OBOBLIUTH CBOM 3HAHUA. AETU C BOABLINM YAOBOABCTBUEM DTO AEAAAM.
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VICKyCCTBO OPIFAHHMYHO ITPOHM3BIBAET AIOBVIO AEATEABHOCTB PEBEHKA.
VBUAETH BCE MHOIOOBPA3HE LIBETA, CBETA, ®OPM, TEKCTYP B KOCMUYECKMX OBBEK-
TAX M TBOPYECKU OTOBPA3UTH B COBCTBEHHOM 3AMBICAE HE ITPEACTABASET OCOBO-
IO TPYAA AAST AOIIKOABHUKA 1 MAAAIIEIO IIKOABHUKA TPU YCAOBUU I'PAMOTHOTI'O
COTMPOBOKAEHUA OBPA3OBATEABHOIN AEATEABHOCTH.

B HAIIEN MPOEKTHONM AEATEABHOCTU AETH AEFICTBUTEABHO BBIAU ITOI'PY-
KEHBI B ART-sciENCE. STEAMS IIPOEKT ITO3BOAHA ITOTPY3UTBCS B MCCAEAOBA-
TEABCKVIO AEATEABHOCTD 110 U3YYEHMIO ABCTPAKTHOM KUBOIMCH B. KAHAMHCKO-
ro (OCOBOIO XVAOKHUKA, KOTOPBLI1 HE TOABKO BMAEA 3BVK, HO U CABILIAA EI'O).
AETH MCCAEAOBAAM TIPOM3BEAEHUS MCKYCCTBA, KOTOPBHIE BBIAM CO3AAHBI MCKYC-
CTBEHHBIM MHTEAAEKTOM TEAECKOITOM XABBA. CPABHMBAAM M BBIABASAN B3AM-
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B3AMMOCBA3b IMPOU3BEAEHNIT HEOBBIUHOI'O XVAOKHUKA, JKUBIIEI'O 3A MHOI'O AET
AO TOI'O, KAK IMEPBBIIT UEAOBEK ITOAETEA B KOCMOC, 11 ®OTOI'PA®PHIT KOCMUYECKOI'O
TEAECKOIA. VICCAEAOBAAM KOCMHUYECKHUE TYMAHHOCTH WU OINPEAEASAN B3AUMOC-

BA3b C ABCTPAKTHOW KMBOIICHIO.

AETU - HAMBHBIE PEAAMCTBl I OUEHB UACTO OTOBPAJKAIOT B CBOEH ITPO-
AVKTUBHOI AEATEABHOCTB TO, YTO BHASAT. BAATOAAPS KOCMMYECKOMY ITPOEKTY
AETH MOI'AM IOI'PY3UTHCA HA OUEHDb AOCTYIIHOM KM DMOLIMOHAABHOM VPOBHE B
JKUBOIUCHBIE TTIPOM3BEAEHNSA KOCMOHABTA-XYAOKHHUKA A. AEOHOBA. HA BBICTAB-
KE BBIAA TIPEACTABAEHA PABOTA XVAOKXKHMKA «B()CX()A COAHIIA M3 KOCMOCA», KO-
TOPAA BBIAA BBITTOAHEHA C HATVPBI, A TTOTOM ITEPEHECEHA HA BOABIION XOACT VKE
HA 3EMAE.

AETU AETCKOI'O LIEHTPA, OCOBEHHO ITOCELIAIOIIME XVAOKECTBEHHVYIO
CTVAUIO, KOHEYHO UMEAU MPEACTABAEHME, KAK CO3AARTCS PUCYHOK C HATYPBI HA
3EMAE. [To®TOMY CO3AAHHAS MPOBAEMHASL CUTYALIMA «KAK A. AEOHOB CO3AABAA
PUCVHOK C HATVPBI B  KOCMUYECKOM IPOCTPAHCTBE» BBI3BAA JKUBOWI WHTEPEC V
MAAEHBKHX MCCAEAOBATEAEN. HEBECOMOCTD, CKA®AHAP... KAK B TAKMX VCAOBU-
X BO3MOJKHO AEP/KATH KAPAHAAII 1 BOCITPOM3BOAUTH VBUAEHHOE? BCE PABOTHI
AEOHOBA, KOTOPBIE BBIAU ITPEACTABAEHBI HA BBICTABKE, 3AMHTEPECOBAAM AETEIL.
KAPTHHBI XYAOKHUKA-KOCMOHABTA - SIPKUI IPUMEP HAVYHOI'O TBOPUECTBA.

XOYETCA OTMETUTD, UTO MPUOBIIEHUE AETEN K UCKVCCTBY B STEAMS
MPOEKTAX HOCHUT TTPOBAEMHBIIT XAPAKTEP. DTO 3HAUUT, 9TO TEAATOT HE TTPOCTO
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STEAM IPAKTUKA ITPUMEHEHUSI POCCUMCKUX U 3APYBEXKHBIX
OBPA30BATEJIbHBIX PEILIEHUI B JIOIIKOJBHOM U HAYAJIBHOM OBPA3OBAHUU

AAFET AETAM 3HAHUS B TOTOBOM BUAE, A CO3AABAS IPOBAEMHVIO CUTVAIINIO, TOAb-
KO TTOMOTAET HAXOAWTB OTBETBI HA BOTTPOCBI. A MOTUBMPOBATB AETEM K PEAAU-
3ALMK TPOBAEMbBI MOKET AMUHOI 3AMHTEPECOBAHHOCTBIO. TIPU TAKUX VCAOBU-
SAX BO3MOZKHO TBOPYECKOE OTOBPAKEHUE MOAVYEHHOI'O OIMBITA B COBCTBEHHVIO
MPOAVKTHUBHVIO AEATEABHOCTD.

EIIE OAHOI AOKALMEN M3VUEHMA KOCMOCA AETBMM B HAIIEM MPOEKTE
CTAAA 30HA U3VUEHUWA TEKCTYPBI [TAAHET.

HA @OTOIPA®GUAX, MOCBAIIEHHBIX 3TOM AOKALIMM, XOPOIIO BHAHO,
STEAMS-CPEAA — BCE, UTO OKPYKAET PEBEHKA, YTO [O3BOASET EMY VCIEIIHO
PELIUTD MOCTABAEHHVIO 3AAAUY PA3HBIMU CIIOCOBAMU.

B AIIMKAX BBIAA CO3AAHA TEKCTYPA TTAAHET COAHEUHOI CUCTEMBI, MAAA-

LINE AOLIKOABHUKU, U3VUASL MOAEAD COAHEUHOM CUCTEMBI, OITBITHBIM ITVTEM (LY~
TAS) OTMTPEAEASAN, KAKASA TTAAHETA MOZKET PACITOAATATBCA BAMKE, A KAKASL AAABIIE
K COAHILLY 1 TOYEMY. KAKOI1 HA omyib MAPC? KAK ITOUYBCTBOBATH I'A300OBPA3-
HVIO MAAHETV? AEMCTBUTEABHO AWM XOAOAHBIE HENTYH 1 VPAH?

AN AETE BOAEE CTAPLIEI'O BO3PACTA BBIAU CO3AAHBL I APYIME [TPOBAEM-
HBIE CUTYALIMN., HATTPUMEP, AETH YHTAAU TTPO ®AKTYPY MAAHETHI, A TIOTOM HAXO-
AUAU UX ®AKTYPY B AIMNKAX. VAW EIE CAOJKHEE, COOTHOCUAM MTPOYMTAHHOE U C
3AKPBITBIMH FAA3AME OIPEAEASIAML ®AKTVPY B SIIUKAX. AETH BBIAWI B BOCTOPTE!

TTPEACTABUTB CETOAHSA JKM3Hb PEBEHKA BE3 MCIIOAB3OBAHWA COBPEMEH-
HBIX TEXHOAOI'MIT HEBO3MOKHO. KOHEUHO B HAIIEM STEAMS HPOEKTE BBIAU
UCMOAB30OBAHBI MTHHOBALIMOHHBIE OBPA3OBATEABHBIE MPOAVKTBL: TAOBYCHI, KAPTHI
3BE3AHOIO HEBA KOMMAHMM GLOBEN C MHTEPAKTUBHBIMM TMPUAOKEHMAMH AAS
MOBUABHBIX VCTPOHICTB. [TEAATOTH IIEHTPA ITO3BOANAU AETAM ITOTPY3UTHCA B MH-
TEPAKTHBHVYIO CPEAY, VCTAHOBHB HA ITAAHIIETBI CITEHMAABHOE ITPMAOKEHNE 1Q
GLOBEN. AETH C BOABIINM MHTEPECOM MCCAEAOBAAN KOCMOC. AOIOAHEHHAS PE-
AABHOCTD TTO3BOAMAA AETSAM OLIYTUTb KOCMUYECKOE TTPOCTPAHCTBO, YCABILIATH
3BYKH KOCMOCA. PACCMOTPETD MTOBAMKE ANOBYIO M3 TTAAHET COAHEYHOI CUCTEMBI
U AAJKE MTOKPYTUTD EE CBOUMU PYKAMH, YEPE3 VR—OUKM 3ATASHYAM HA BOPT MEK-
AVHAPOAHOI KOCMUYECKONM CTAHIINUN.
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B 30HE nc-
CAEAOBAHUI  «KocMmu-
YECKAS AETYCTALIVSI»
KOCMOCA — AETU TTPOBO-
BAAM TTAAHETBI HA BKVYC.
PEBATA CPABHUBAAU
PA3MEP TTAAHET C PEAAb-
HBIM PA3MEPOM OBOILEN
1 ®PYKTOB.
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STEAM NPAKTUKA TTPUMEHEHUSI POCCUHCKUX U 3APYBEXXHBIX
OBPA30BATEJIbHBIX PEILIEHUI B JIOIIKOJBHOM U HAYAJIBHOM OBPA3OBAHUU

ElE OAHA AOKALIMA (SOHA MCCAEAOBAHI/IIZ) TTO3BOAMAA MHTEI'PUPOBATD
MATEMATHKY B OBPA3OBATEABHVIO 3AAAUY, CO3AAAA VCAOBUSA AASA PA3BUTUA MA-
TEMATUUECKOT'O MBILIAEHUS AETEN. PEBATA OTIPEAEASAAN, CMOTVT AN OHM OTTIPA-
BUTBHCSA B KOCMUYECKOE TIVTEIIECTBUE, BEAb AAS DTOTO HVKHBI OIPEAEAEHHBIE
VCAOBUSA: OITPEAEAEHHBIN POCT, BEC, PABMEP M AAJKE XOPOIINN BECTUBYASPHBIN
ATITIAPAT. C‘{I/ITAAI/I, CPABHMBAAM M ®UKCHUPOBAAM ITOAVUEHHBIE PE3VABTATBI B
CITELIMAABHOM «KAPTE BYAVIIIEIO KOCMOHABTA».

B 30HE KOCMUUECKUX ®KCIEPUMEHTOB TEAAIOTM LIEHTPA CO3AABAAM

VCAOBUA AASL CAMOCTOATEABHOTI'O DKCIEPUMEHTUPOBAHUA AETEN, VCTAHOBAEHUA
MMPUYMHHO-CAEACTBEHHBIX CBA3EN TP M3VUEHNUM AVHHBIX KPATEPOB 1 AVHHO! I1O-
UBBbI.

SIPKUM TIPUMEPOM MPMMEHEHUSA WHKMHWUPUHIA —[TPOLIECCA [TPOEKTUPO-
BAHWA OT 3AMBICAA K PEAAMBALIMM, B HAIIEM ITTPOEKTE ABAAETCA AOKALMA PABOTBI
AETEIN C I;I()X()KYB()M. CO3AABAS MOXO-PAKETY, AETU OTIPEAEASAU TEXHOAOTHIO
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CBOPKU AETAAEN AASL CO3AAHUS MOAEAU, OIPEAEASAN CITOCOBBI CKPEITAEHUS AE-
TAAEN. TTEAATOI'M LIEHTPA [TOMOI'AU AETAM OBAAAETD OINPEAEAEHHBIM AATOPUTMOM
CBOPKMH. AETI/I OINPEAEASIAM AATOPUTM CBOEN MNOCTPONKU. B PE3VABTATE BBIAO I10-
AVUEHO MHOKECTBO MHTEPECHBIX AETCKUX MH/KEHEPHBIX PEIIEHNIT KOCMUYECKUX

MOXO-KOHCTPYKILIMI.

OCOBOE MECTO B KOCMUUECKOM STEAMS-MIPOEKTE 3AHUMAAM WUTPBL. TE-
MATUUYECKHUE AMAAKTUUECKHE HIPBI AAST AETEN PA3HBIX BO3PACTOB, HAITPABAEHHBIE
HA PA3BUTHE AOI'MYECKOI'O MBIIIAEHUS, B KOTOPBIE AETH MI'PAAN C BOABIIMM VAO-
BOABCTBUEM. V1 KOHEUHO, KAK OBSA3ATEABHOE YCAOBUE AIOBOIO STEAMS MPOEKTA
- CAMOCTOSTEABHOE MPUAYMBIBAHWE AETBMU KOCMMYECKHX UTP, 3AAAUYA TIEAATOTA
MPU ®TOM AMIIb CO3AATH HEOBXOAUMBIE YCAOBHS M TTPEAOCTABUTH MATEPHAABI
AAST IPOABAEHUSA CAMOCTOATEABHOCTH AETEN. CAMOCTOSTEABHOE MTPUAYMBIBAHUE
1 CO3AAHUE KOCMHUYECKUX MIP - EIIE OAHA BO3MOYKHOCTB VBHUAETH ITPOSBAEHIA
KPEATUBHOCTM U MHKEHEPHOI'O TBOPUECTBA AETEIL.

TTOrPYKEHME AETEN B XYAOKECTBEHHVIO HEBECOMOCTD MO3BOAUAO KA-
JKAOMY PEBEHKY BBIPA3UTH CBOW 3HAHWSA, BITEYATAEHUS B TBOPYECKMX PABOTAX

10 COBCTBEHHOMY 3AMBICAV. AAH DTOI'O BBIAO CO3AAHO KOBOPKMHI—ITPOCTPAH-
CTBO, B KOTOPOM KAJKABII PEBEHOK, OCTABAACH CBOBOAHBIM 11 CAMOCTOATEABHBIM,
NCITOAB3OBAA OBHIEE TTPOCTPAHCTBO AAA TBOPUECKHMX DKCITEPMMEHTOB C XVAOXKE-
CTBEHHBIMM MATEPUAAAMM, MTHCTPYMEHTAMM M TEXHMKAMM. BCE KOMITOHEHTBI TA-
KOTI'O ITPOCTPAHCTBA BBIAM MOBUABHEL M CITOCOBCTBOBAAN KOMMYHUKALIMM AETEN B
[MPOLIECCE TBOPYECKOM AEATEABHOCTHW. [TPMOBPETEHHBIE AETHMU 3HAHUMA, BITEYAT-
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STEAM NPAKTUKA TTPUMEHEHUSI POCCUHCKUX U 3APYBEXXHBIX
OBPA30BATEJIbHBIX PEILIEHUI B JIOIIKOJBHOM U HAYAJIBHOM OBPA3OBAHUU

AEHUA, ITPEACTABAEHNA BBIAM MCITOAB3OBAHBI TTPMT CO3AAHNIM CAMOCTOATEABHOI'O

TBOPUECKOI'O ITPOAVKTA.

BoT TAK VBAEKATEABHO U UHTEPECHO PEBATA MPA3SAHOBAAN AEHB KOCMOHAB-
THKH, TOIPY;KAAUCH B 3ATAAKM KOCMOCA, M B CBOEI ITPOEKTHOI AESTEABHOCTH
VCIEIIHO OFbEAMHAAM HAVKY, TEXHOAOI'MIO, MHKEHEPHIO, NICKYCCTBO U MATEMA-
1KY CAMM — STEAMS!

Takum 0brPA3OM, STEAMS-MPOEKT MO3BOASET PEBEHKY CAMOCTOSITEABHO
«AOBBIBATDY 3HAHUA, AUUHO VUACTBVS B MPOIIECCE, DMOIHOHAABHO TTEPEKUBATD,
PACCKA3BIBATH O HEM, BUAETD PE3VABTAT. TAKUE 3HAHUSA OCTAIOTCS HA BCIO KU3HB
11 MTO3BOAAIOT PEBEHKY OBAAAEBATD HABBIKAMU BYAVIIEIO [2].
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STEAM TPAKTUKU B AETCKOM CAAY «'AAAKTUKA»

CrAarLiEBA HAarA4b8 AAEKCAHAPOBHA,
3AMECTUTEAD 3ABEAVIOIIELO,

CEPEAKMHA OAbI'A CEPTEEBHA, METOANCT,
MAAOY «AETCKMIT CAA «l AAAKTHKA», I.IIEPMB

«KocmMoc BOBCE HE AAAEK. A0 HETO YAC E3ABl — IIPH YCAO-
BUH, YTO TBOA MAIITHMHA MOXET EXATh BEPTUKAABHO BBEPX»
&rrq X081

CIIPOCUTE AIOBOTO AOIIKOABHUKA: «KAK MOKHO BBICTPO AOBPATHCS AO
KOCMOCA?» OH BAM OTBETHT: «CAEAATH PAKETY U CHUABHBIM ABMJKEHMEM 3ATTV-
CTUTH EE B HEBO, U BCE, BBl B KOCMOCE». HAM, B3POCABIM, DTO KAKETCS HEBO3-
MOZKHBIM. MBI IPEACTABASIEM CEBE PEAABHVIO CHUTVAILIMIO TOAETA B KOCMOC. A V
AETEN BO3HUKAIOT APYIHE BOIIPOCHI: U3 KAKHMX MATEPUMAAOB PAKETA ITOAETUT BbI-
CTPEE M AAABIIE — 13 BYMAIH, 13 ITAACTUKA MAM 13 KOHCTPYKTOPA? A KAK VBUAETH
APYTUE TTAAHETBI C HALIEIN 3EMAM? A MTOUYEMY B KOCMOCE KOCMOHABT HE TTAAAET?
3BE3ABI CBETATCS OT AVHBI AU OT DAEKTPUUECTBA? YTOBBI OTBETUTH HA BOITPOCHI
HAIIIMX AOIIKOAST, TIOCEIIATOIINX AETCKUIT CAA «I’AAAKTHKA», MBI OPTAHU30OBAAU
OBPA3OBATEABHOE TTPOCTPAHCTBO M3 KOCMUUECKHX OBCEPBATOPHIT: « MVABTUIIAM-
KALIMOHHAS BCEAEHHASY, « KOCMUUECKIIT TEXHOITAPK», «B rOCTU K 3BE3AAMY.

B XOAE COBMECTHOI PABOTBI C AETBMU U POAMTEASMH AIPOBHPOBAAU
PA3AMYHBIE OBPA3OBATEABHBIE TEXHOAOTHMU. OCTAHOBUANCH HA STEAM OBPA3O-
BAHUM. [TOYEMY MMEHHO ®TA TEXHOAOTUS? BO-MEPBBIX, OHA MO3BOASET TTOCT-
POUTH OBPA3OBATEABHBIIT TTPOIIECC C AOIIKOABHUKAME TTO- HOBOMY, HE OPTAHU-
30BBIBAS TPAAUILIMOHHOE ®POHTAABHOE 3AHATUE AAS TPMALIATH AETEIT, A CO3AABAS
PA3AMUHBIE KOAAABOPALIMM B PAMKAX OAHOI'O KOAAEKTHBA. ITEAATOI HA TAKOM
3AHATUN HE TOABKO HACTABHMK, HO 1 KOOPAMHATOP, M1 KYPATOP, I CYBBEKT OBPA-
30BATEABHOTO TTPOLIECCA . BO-BTOPBIX, 3HAKOMS AETEIT C TIPOCTOPAMM KOCMOCA,
MBI MMPUMEHSEM MPAKTHKO-OPUEHTUPOBAHHBIE BUABI AEATEABHOCTH. B-TPETBUX,
AAS «TTOAHOTO TTOTPYKEHUS MAU BBIXOAA B OTKPBITBIIT KOCMOC» UCTTIOAB3VEM MH-
TEPAKTHUBHBIE CPEACTBA U TEXHOAOI'HH,

BEAVIIAS AESTEABHOCTD AOIIKOABHUKA — UIPA, TTODTOMY MbI M3MEHM-
AU ®OPMAT CIOJKETHO-POAEBOJT MIPBI, AOBABMB B HEE MCCAEAOBATEABCKVIO AE-
ATEABHOCTbB, DKCIEPUMEHTHUPOBAHHWE, M3MEPEHHE, TBOPYECTBO. YEPE3 MIPOBOI
[IPOLIECC WAET MOIPYKEHUE AETEfl B PASAMUHBIE [IPOOECCUN (HAVKIL) — 9TO [1PU-
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BAMZKAET HAC K TEXHOAOTHUAM STEM OBPA3OBAHUA. AETH 3HAKOMATCSA C TAKMMU
MPOPECCUAMH KAK, AETEKTHB, APXEOAOT, TTOYBOBEA, OITEPATOP VBOPOYHO! TEXHH-
KM POBOTOB — MOMOIIHUKOB, IT-MEAUK, APXUTEKTOP MEAUIIMHCKOT'O OBOPYAOBA-
HUA 1 APYTUE. AASL TOAHOTO TTOTPYKEHUSL B UI'PY 3HAKOMUMCS C OPVAMSIMU TPYAA
1 CPEACTBAMM MPOM3BOACTBA, B DTOM HAM MOMOTAIOT OBCEPBATOPHU.

B oscepBATOPHUN «KOCMUYECKMIT TEXHOITAPK» AETU OCBAUBAIOT OCHO-
BBl BA3OBOT'O [MPOTPAMMUPOBAHMSA, DAEKTPOHUKM U POBOTOTEXHUKH C TTOMOIIIBIO
KOHCTPYKTOPOB LEGO WEDO02.0, POBO-MbILLM, POBOTOB M-BOT (MAKEBLOCK
MBor v1.1).

B MHTEPAKTHMBHOI KOMHATE PUCVIOT TEOMETPUYECKMMU OUIVPAMU HA
UHTEPAKTUBHOI AOCKE, CO3AAIOT BUPTYAABHVIO TPAEKTOPUIO MOAETA PAKETBI HA
ATOBVIO TIAAHETY HA HHTEPAKTHBHOM CTOAE. BCE 9TO MMOMOTAET PA3BUBATDH HABDI-
KM KOMMYHUWKAIIUM: PABOTA B KOMAHAE, VMEHWE CTABUTbD LIEAB, AOCTUUb COBMECT-
HO KOHEYHOI'O PE3VABTATA, VUATCA OBCYKAEHMIO M OLIEHMBAHUIO KOMAHAHBIX
PABOT. HV/KHO MOAUEPKHVTD, UTO HTO ABAAFOT CAMU AETH.

OBCEPBATOPUS «MVABTHUITAMKALIMOHHAS BCEAEHHAS» - ®TO HAII PA3-
BAEKATEABHO-TIO3HABATEABHBIN [[EHTP, TAE AETU V3HAIOT O KOCMOCE YEPE3 IPO-
CMOTP MYABTOUABMOB, MO3HABATEABHBIX ®MABMOB, MMPE3EHTAITNI. VIMEHHO 3AECH
AETH OCBAMBAIOT TEXHOAOT'MIO TIAACTUAMHOBOI M KYKOABHOM MYABTUTTAMKALINH,
KOTOPASL HAMU BBIBPAHA HE CAVUAIHO. CO3AAHUE MYABT®UABMOB -  [TPOIIECC
AAMTEABHBIIT 1 VBAEKATEABHBII: CO3AAHUE TEPOS, MOAEAMUPOBAHME OBBEKTOB,
HAMPABAEHUE ABUJKEHUS, MMPUAVMBIBAHWUE CLIEHAPUSA U O3BVUMBAHUE. [TP1 oTOM
MPOUCXOAUT ®OPMUPOBAHUE TBOPYECKOI, MO3HABATEABHOIT M PEUEBOI AKTHB-
HOCTH AOIKOABHUKOB. AAS CO3AAHUSA MYABTOUABMA MMPOAOAKUTEABHOCTBIO HE
BOAEE 1 MUHVTBI, V AETEI VXOAUT ABA 3AHATUA. PE3VABTAT AETE BCETAA PAAVET
1 BAOXHOBASIET — TO CAMOE I'AABHOE!

OBCEPBATOPUS «B TOCTH K 3BE3AAMY - HTO [MEPEABMKHAA OBCEPBATOPUS,
KOTOPVIO MOKHO PA3BEPHVTH KAK B I'PVIIIE, TAK U HA VAULE. BCE MHCTPYMEHTBI
AASL TIPOBEAEHUST UCCAEAOBAHMSA, DKCIIEPUMEHTUPOBAHUS, U3MEPEHUSA HAXOAATCSA
B CIIELIMAABHOM BOABIIIOM KOHTENHEPE.

MOBHABHOE OBPA3OBATEABHOE IMPOCTPAHCTBO U UCITOAB3OBAHUE COBPE-
MEHHBIX [IU®POBBIX TEXHOAOTIHI, TO3BOASET HAM CO3AATH VHUKAABHYIO CPEAY C
[PABOM BBIBOPA, COBAFOAEHUSA MHTEPECOB 1 PACKPBITUS AUUHOCTHOT'O TTOTEHIIMA-
AA KAJKAOT'O PEBEHKA.

B KOCMUYECKUX OBCEPBATOPUAX V AETEI ECTb VHUKAABHAS BO3MOXK-
HOCTB B PAMKAX «TAAAKTUUYECKOTO TIPOCTPAHCTBA» BCTPEYATBHCS C PEBSITAMM M3
APVIMIX T'PVIII, IIKOABHUKAMH MIHKEHEPHO! IIKOABI, OBIIATBCA C MHTEPECHBIMU
MEAATOTAMM U MHKEHEPAMU. VIMEHHO TAKOE HEOBBIUHOE HATIPABAEHWE Mbl BbI-
BPAAU AASL PABOTBI AETCKOTO CAAA.
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B.A. 3EB3EEBA OTMEYAET, UTO «YEPE3 KOMMYHUKAIINIO PASBUBAETCA CO-
3HAHME M BBICHIME INCUXMYECKHWE ®VHKIIMM» PEBEHKA, YTO ITO3BOAAET EMV ITO3M-
THUBHO OBIIATBCHA, KOM®OPTHO KUTb CPEAU APVIMX AFOAEN, BbITH VCIIEIIHBIM...».
BAATOAAPA MPOLIECCY COBMECTHOM AEATEABHOCTU TTPOUMCXOAWT OBMEH 3HAHMWSA-
MU, B3AMMOOBYYEHHWE, AOCTUKEHNE COI'AACHA (2) OUYEHb BAKHO TAK TMOCTPO-
UTb OKPVJKAIOILEE MPOCTPAHCTBO, UYTOBbI KAKABIIT PEBEHOK UVBCTBOBAA Bbl B HEM
CEBA KOM®OPTHO, MMEA BBl BO3MOKHOCTDH PEAAM3OBBIBATHE CBOIO MHAMBWMAYVAAD-
HOCTb, BBITb AMMHOCTBIO CPEAU APVIUX AETEN B I'PVIIIIE (3)

«EAnHBIT  KOCMUUECKMIT AEHB» - ®TO EIIE OAHA ®OPMA OPIAHM3ALIMU
AETEI B AETCKOM CAAY. B ®TOT AEHb AETH COBEPILUAIOT BOABIIME MYTELIECTBUA
— MEPEXOABL. [TPOoBOAMTCA EAMHBIN KOCMUUECKWUIT AEHB OAMH PA3 B MECAL, B
TEYEHME BCETO TOAA, BO BCEX BO3PACTHBIX I'PVIIITAX. B »TOT AEHB TEMA KOCMO-
CA TIPOCAEKMBAETCSA BO BCEX PEKMMHBIX MOMEHTAX. AETI/I 3HAKOMATCA C MUPOM
KOCMOCA YEPE3 HIPY, KOCMUYECKHE OBCEPBATOPMM, HABAIOAEHWA, MCCAEAOBA-
TEABCKVIO AEATEABHOCTB, UTEHUE XVAOKECTBEHHOW AUTEPATYPBI, [IPOCMOTP [10-
3HABATEABHBIX ®MABMOB M T.A.

POANTEAM HAIIMX BOCIUTAHHUKOB MOAAEPKUBAIOT HAEIO AETCKOT'O
CAAA TTO KOCMUYECKOMY HAIPABAEHUIO. DTO MO3BOAAET UM VBUAETH HOBBIE BO3-
MOZKHOCTU AAABHEMIIEIO PA3BUTUS PEBEHKA.

KAKAAA I'PVIIIIA BEAET BOPTOBOI KYPHAA AOCTMKEHMIA. 3AECH AETHU,
POAUTEAN W TTEAATOT'M PA3MEILAIOT ®OTOIPADPUN AETEN C PA3AMYHBIX COPEBHO-
BAHWI, ®ECTUBAAEN, KOHKVPCOB HMAW TMTPOCTO BAJKHBIE AEAA I'PVIIIIBI; AMITAOMBI,
CEPTUO®UNKATBI 1 TTPOCTO AETCKUE PMCYHKM, KOTOPBIMU AETHU AEAATCA C APV3bAMI.

WHTEPEC BOCIIUTAHHWUKOB K MHKEHEPHO-TEXHWUECKHMM HAVKAM ITOCTO-
AHHO PACTET, 3HAYMT, STEAM TEXHOAOIHA B OBPA3OBATEABHOM ITPOIIECCE AET-
CKOI'O CAAA HEIPHMHVKAEHHO M AEI'KO BOBAEKAET AETEN B HAVUHO-TBOPYECKVIO
AEATEABHOCTD, 11 AAET CBOM ITOAOKNTEABHBIE PE3VABTATDIL.

CIMCOK AUTEPATYPBI

1. 148 ®PA3 1 LIUTAT PO KOCMOC: CBOPHHUK KOPOTKMX M KPACHBBIX M3PEUEHNIT 3HAMEHUTOCTEIT,
CBOPHUK, OTCOPTHPOBAHHBII MO AA®ABUTY (WIKIPHILE.RU) LInTATA Ne 56;

2. 3EB3EEBA BAAEHTHHA AAEKCEEBHA, AOLIEHT, KAHAHAAT MEAATOIMYECKHX HAVK, ®EAEPAABHOE
TOCYAAPCTBEHHOE BIOAKETHOE OBPA3OBATEABHOE VUPE/KAEHUE BBICIIETO TTPO®ECCHOHAABHOTO OBPA-
30BAHIS «OPEHBYPICKUIT TOCYAAPCTBEHHBIINT TEAATOTMUECKNIT VHUBEPCUTET», CTATbS CHCTEMBI AO-
HIKOABHOI'O OBPA3OBAHMS 3A PYBEKOM: HX MTEAATOIMYECKHIT ITOTEHIMAA. «OBIIECTBO M LHUBUAM3ALINA
B XXI BEKE: TEHAEHIINN U [TEPCITEKTUBBI PA3BUTUS», YAK 373.2;

3. Hosocerosa C.A. PasBuBAaiomias MPEAMETHAS CPEAA [TEkcT] / C.A. HoBOCEAOBA. M.: Ail-
precc-TITrEcc, 2007, 119;

4. IIenre pA3BUTHA STEAM 0BPA3OBAHNS « STEAMLABY. EKATEPUHA BEASK.
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NMoxXOMYABTCTY AMS

YyrikoBA EAEHA BAAAUMIPOBHA,
ABTOP M30BPETEHMA TM «0X0KVE,
OCHOBATEAb U PYKOBOAUTEAD
komrLaHun 000 «F10XO0». 1. MocksA

«MYADTUTIANKAIIAA OYEHD BAHU3KA MUPY AETCTBA, ITOTOMY YTO B HEH
BCEIAA ECTb UI'PA, TTIOAET ®AHTA3UN U HET HUYET'O HEBO3MOMKHOI 0.»
E. P. TrxoHoB

CupEHEBAA MTOXO-MYABTCIVAHA — OTO HHHOBAIHMOHHBIT DAEMEHT
OBPA3OBATEABHOI CPEABI AAS TBOPUECKOT'O PA3BHTUS AETEI CPEACTBAMU AHU-
MALIHOHHO! MEAATOIMKH M KOHCTPYKTHBHOIT AEATEABHOCTH. CHPEHEBAS M1O-
XO-MYABTCTYAUSA AAPECOBAHA ITEAAIOIAM AOIIKOABHOI'O OBPA3OBAHUS, V4M-
TEASIM HAUAABHOIT IIKOABI, TIPETTOAABATEASIM M30BPASUTEABHOTO MCKYCCTBA M
TEXHOAOTUM, A TAKJKE TIEAATOTAM AOTTOAHUTEABHOTO OBPA3OBAHUSA, BHEVPOUHOTIT
1 KVABTYPHO-AOCVIOBON AEATEABHOCTH, BOKATBIM, AHUMATOPAM M TBOPYECKUM
POAUTEAMM. TAKKE CHPEHEBAA MTOXO-MYABTCTVAHS HAEAABHO TTOAOFAET TBOP-
YECKMM KOHCTPYKTOPAM U AU3AIHEPAM, BCEM, KTO AIOBUT KPEATHBHO MBICAUTD 1
[HOAVUYATD OPUIMHAABHBIE PE3YABTATBI COBCTBEHHOI'O TBOPYECTBA.

CO3AAHUE MYABTOUABMOB C MOMOIIBIO CUPEHEBOI TOXO-MYABTCTY-
AMHU TOTPEBVET OT BAC TOABKO BOABIIOIO MHTEPECA K AHUMALIMM, K AETAM 1 KO
BCEMY MUPY. A PEBEHKY AACT BO3MOKHOCTH CBOBOAHOTO BBIBOPA TBOPUYECKOT
AESTEABHOCTH, BBIPAKEHNS CBOHX UVBCTB M MBICAEN. AHUMALIMOHHOE TBOPYE-
CTBO OTBEYAET COBPEMEHHBIM OBPA3OBATEABHBIM CTAHAAPTAM, BAJKHBIM
KPUTEPMEM KOTOPBIX ABASETCS «ITOAAEP/KKA AETCKOI MHHULIMATHBBL M CAMOCTO-
SATEABHOI AEATEABHOCTM». B HEIM HMHTEIPHUPYIOTCS COLIMAABHO-KOMMYHWKATHUB-
HOE, PEUEBOE, ®HU3NYECKOE U XVAOKECTBEHHO-DCTETUYECKOE HAITPABAEHUS PA3-
BUTUSA AMUHOCTH PEBEHKA.

ITEAB: CO3AAHUE VCAOBMIT AASL VCIIEIITHON CAMOCTOSTEABHOI TBOPYE-
CKOJ1 AESTEABHOCTH.

OBPA3OBATEABHOE [TPOCTPAHCTBO, CO3AAHHOE HA BA3E CHPEHEBOI MO-
XO-MYABTCTYAUHN, TO3BOAAET PEIINTD CAMBIE PASAMYHBIE 3AAAUM: PA3BHBAIOIINE,
OBPA3OBATEABHBIE U AAKE KOPPEKIIMOHHBIE. KOMITAEKCHOE OBPA3OBATEABHOE PE-
mEHNE CHPEHEBAA MTOXO-MYABTCTVAHS - DTO:

0 JKMBOE OBIIEHUE M OTAMUHBII [IOBOA AEFICTBOBATH BMECTE;
0 CAMOKOHTPOAB COBCTBEHHOI AEATEABHOCTH;
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O PACIIO3HAHME KOMBUHALIMIT CITELIMAABHBIX AEFICTBUIT,

O OCBOEHME CIEIUOUYECKUX AEMCTBHIT;

O OMPEAEAEHUE OPFAHM3AIIMOHHO-TEXHUYECKUX VCAOBUIT AAS PEAAM3A-
LIV AEN;

O CO3AAHME PABHOOBPA3HBIX MUPOB B 3D;

O HOBBIE KOHCTPYKTHBHBIE PA3PABOTKIH;

CrreHEBAS VTOXO-MYABTCTVAUS - DTO OBPA3OBATEABHOE TTPOCTPAH-
CTBO, B KOTOPOM AETU C AEI'KOCTBIO U VCIELIIHO OCBAUBAIOT ITPOLIECC CAMOCTOS-
TEABHOI'O CO3AAHUSA MYABTOUABMOB.

CAMOCTOSATEABHASL TBOPUECKASL AETCKAS AEATEABHOCTb CAMA I1O CEBE
SABASIETCS ECTECTBEHHOI ITOYBOM AMYHOCTHOI'O POCTA U PA3BUTMSA PEBEHKA. A
PA3BOPAUMBAACD B TPOCTPAHCTBE CHPEHEBOIT FTOXO-MYABTCTYANM, OHA:

O PA3BUBAET U COBEPIIEHCTBYET WUIPOBVIO AESTEABHOCTb, MOTOPHVIO AE-
STEABHOCTb,

O MPEAOCTABAAET HEOBXOAMMYIO CBOBOAY AAS OBAVMBIBAHHSA U PEAAN3A-
LMW KOHCTPYKTHMBHBIX MAEN U UTPOBBIX 3AMBICAOB,

O IIOMOTAET PEAAM3OBBIBATH 3AMBICEA M [TPOSBASTE VIIOPCTBO B AOCTHIKE-
HUM [TOCTABAEHHO LIEAU,

O IIOMOTAET IEPEHOCY 3HAHMI, MOAVUEHHBIX B ITPOLIECCE KOHCTPYKTUB-
HOM AEATEABHOCTU B MOBCEAHEBHVIO JKU3Hb, C MMOCAEAVIOIIUM KX HCITOAb-
30BAHUEM,

O CIIOCOBCTBVET IMPOSIBAEHNIO HEOBXOAMMBIX AAS KOHCTPYHUPOBAHUS KOM-
METEHLINI,

0 COBEPLIEHCTBYET ITOAVUEHHBIE HABBIKH,

O OBOTAIIAET HOBBIMH 3HAHMSAMIL,

O MOMOTAET TPAHCAMPOBATD MOAVUEHHBIE KOMITETEHIINHI B COLIMYM.

TAKIM OBPA30OM, CO3AAET VCAOBHS AAST ®OPMUPOBAHISA OCHOBHBIX KOM-
METEHLMIA 21 BEKA:

O KPEATUBHOCTB, KOAAABOPALIMS, KOMMYHUKALINS, KPUTUUECKOE MBILIAE-
HUE.

BAATOAAPS BCEMY dTOMY CHPEHEBAS TOXO-MYABTCTYANS VCIELIHO HC-
noAp3vETCS B STEAM. STEAM-OBPA3OBAHUE — VHUKAABHBIN VHUBEPCAABHBII
MHCTPYMEHT AASl O3HAKOMAEHMS C OKPY/KAIOIIMM MHPOM, ®OPMUPOBAHUA DAE-
MEHTAPHBIX ECTECTBEHHO-HAVUHBIX TTPEACTABAEHMI, MOHUMAHUA COBPEMEHHBIX
TEXHOAOTUI1, YEPE3 UCKVCCTBO, MATEMATUKY, MUHKUHUPHUHI, OCO3HAHMWE LIEAOCT-
HOJ1 KAPTUHBI MHUPA, MPMOBPETEHMSA KAIOUEBBIX HABBIKOB 21 BEKA.

CTAB TIAPTHEPOM PEBEHKY, BBl CMOJKETE HAMOAHHWTB DTV AESTEABHOCTH
CBOUMH AMYHOCTHBIMU CMBICAAMHU, PEIITUTDH MHOKECTBO TTPO®PECCUOHAABHBIX 3A-
AAY. VIX HAITPABAEHHOCTb BYAET 3ABUCETH OT BAC.
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KOMITAEKCHOE OBPA3OBATEABHOE PEMIEHNE CUPEHEBAS MTOXO-MVABT-

CTYAMA BKAFOUAET:
O CTAHOK AAS PA3HBIX BUAOB AHVMALIMM,
O TIPOrPAMMHOE U METOAMYECKOE OBECIEUYEHUE,
O BOABIIOI HABOP CTPOUTEABHBIX MOXO-KYBUKOB [MOA [TPOEKTUPOBAHUE 1
CO3AAHUE HUTPOBOTO AAHAITA®TA MYABTO®UABMA 1O HAIIEMY CLEHAPUIO MAH
BAILEN 3AAVMKE.

Bercus 1.0.

O KOMITAEKT MOHTAKHO-YCTAHOBOUHBIX DAEMEHTOB AAS KPEITESKA TEAE-
®OHA C AAMITON — 1 1T,

0 METOAMYECKOE ITOCOBUE — 1 11IT.;

0 HABOP CTPOUTEABHBIX MOXO-KVBUKOB: 90 KVBOB, 30 TPU3M, 6 BTVAOK, 4
KOAECA, 3 KOMITAEKTA «PYUEK-HOKEK»;

O TIPOIrPAMMHOE OBECITEUYEHUE APTHIPYIIKA.

Bercus 2.0.

O KOMITAEKT MOHTAKHO-YCTAHOBOUHBIX DAEMEHTOB C BEB-KAMEPOIT U
AAMIION — 1 1r.;

0 METOAMYECKOE ITOCOBUE — 1 11IT.;

¢ HABOP CTPOMTEABHBIX FTOXO-KVBMKOB: 90 KvBOB, 30 1Pu3m, 6 BIVAOK, 4
KOAECA, 3 KOMITAEKTA «PYUEK-HOKEK»;

O TIPOrPAMMHOE OBECITEUEHUE APTHIPYIIKA.

ITPOTPAMMHOE OBECIEUEHUE APTUTIPYIIIKA UMEET CAEAYIOIIHUE
OCOBEHHOCTH:

O B ocHOBE 1O AEXNUT MPUHIIMIT HATASAHOCTH, TO ECTbh BCE OCHOBHBIE
OINLMU BBIHECEHBI HA TAABHBIIT OKPAH, M PE3VABTAT KAZKAOI'O AEMICTBUA B CTY-
AMW AU B TIPOI'PAMME TOKE CPA3Y OTPAJKAETCS HA T'AABHOM DKPAHE;

O TTO3BOASIET METOAOM CTOIT-KAAPA 3AXBATBIBATD ®OTOMU30OBPAKEHME, CO3-
AABATDH THTPBI, HAKAAABIBATDH MV3BIKV, 3AMMCBIBATh ABTOPCKWI TEKCT, ®VHK-
LIMA KAABKH AACT BO3MOJKHOCTB OTCAEAWTE TIPEABIAVIIIMIT KAAP U COBAIOCTU
IMAABHOCTD ABMZKEHUS MTPEAMETA;

0 PVYCCKOA3BIUHBIN UHTEPOEIIC.

BKAFOUEHME PEBEHKA WAM I'PVIIIIBI AETEM AFOBOI'O BO3PACTA B ITPOLIECC
CO3AAHUS MYABTOUABMA, B VHHKAABHBIIT MUP J1OXO-AHHUMAIINN, AEAWTCA HA TPU
OPIAHU3ALMOHHBIX BAOKA: TIOATOTOBHUTEABHBII, TBOPUECKUIT, 3AKAFOUNTEABHBII.

ITOATOTOBUTEABHBIIN BAOK
3AAAUM:
O COBAAHUE CPEABI AAS VCITEIITHOT TBOPUYECKOI AEATEABHOCTH,
0 CrioCOBCTBOBAHUE VCBOEHHIO MEPBUUHBIX ITPEACTABAEHHIT O ITPOLIECCE
MVABTHUIIAMKALMKM (TEPMUHBIL, TEXHOAOIMUECKUE CBEAEHMA, M3BECTHBIE PE-
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PEKHCCEPHI, XYAOKHUKI-MYABTHITAUKATOPBI, KOMITO3UTOPH...)
O ®OPMMPOBAHUE TEXHUYECKIX HABBIKOB CO3AAHUSA MYABTOMABMOB B TEX-
HUKE STOP-MOTION,
O ®OPMUPOBAHHME YCTOMUMBOIO MHTEPECA M MOTHUBALIMM K TBOPYECKOMY
CO3AAHMIO MYABTOMABMA.
TBOPUECKHIT BAOK
3AAAUN:
O CO3BAAHUE VCAOBHIT AAS TBOPYECKOI CAMOPEAAMBAIIIMN B PABAMUYHBIX BH-
AAX  XYAOJKECTBEHHO-DCTETUUECKOI U KOHCTPYKTHUBHOI AESTEABHOCTH,
O ®OPMHPOBAHUE V KAJKAOI'O PEBEHKA TMO3WTUBHOI'O OBPA3A CEBS KAK
TBOPLIA,
O @OPMHUPOBAHUE KOMMYHUKATUBHBIX KOMITETEHIIHIT,
O PA3BUTHUE KPEATHBHOCTH.
DTAIBI CO3AAHUSA MYABT®HABMA

A

[ MNOKA3 TOTOBOIO MY/IbT®UIBMA ]

O3BYYMBAHME }

CbEMKA

S

CO3AAHWE NEPCOHAMEN, OEKOPALMIA

I N

BbIBUPAEM TEXHMUKY AHUMALIMK

(.

PABOTA HAO CUEHAPMEM

[MTroctranctBo CUPEHEBOI MOXO-MVABTCTYAUN TPEATIOAATAET TBOP-
YECTBO B OBBEMHOI TEXHUKE AHUMALMN., OBBEMHAS AHUMALIUSA - DTO ITOKAAPO-
BASL CHEMKA AIOBBIX OBbEMHBIX MMPEAMETOB. YCAOBHO EE MOKHO PABAEAMTBH HA
MPEAMETHVIO, TIAACTUAMHOBYIO, KVKOABHVIO TEXHHKY. VMIMEHHO CPEAM DTUX BA-
PUAHTOB TBOPUYECKAS TPVIIIIA AETEN U BYAET BBIBUPATD BBIPA3UTEABHBIE CPEACTBA
MTPU CO3AAHNM TEPOEB MYABTO®UABMOB 1 AAST AOTTOAHEHUS AHUMAITMOHHBIX HOXO
~AAHAIIA®TOB.

TIEPCOHAK — OCHOBHAS ®UI'VPA AIOBOIT AHMMALIUM, TIODTOMY EMY CTOUT
VAEASTH OCOBOE BHUMAHME. BA’KHO ONPEAEAUTD OBPA3, XAPAKTEP BYAVIIEIO [TEP-
COHAJKA, 3AAATD LIBET, HAMBOAEE EI'O OTIPEAEASIOLINIA.

AEKOPAIINHN — DTO XVAOKECTBEHHOE BOTIAOIIEHUE MHUPA MYABTOUABMA.
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C IOMOIIBIO AEKOPALIHIT OBO3HAYAETCSI MECTO U BPEMS MYABTHITAMKA-
LIMOHHOI'O AEMCTBUSA, ITIEPEAAETCS HACTPOEHUE U MAESA ®MABMA. AEKOPALIIU - DTO
®OH, OKMBAAIOIINE EFO DAEMEHTBI 1 ITPEAMETBI OBCTAHOBKN. Y AETEIl OCOBOE
CKA30YHOE BOCIIPUATUE AEFICTBUTEABHOCTH, OHO OTPAJKAETCS B MX M30BPA3U-
TEABHOM AESATEABHOCTH. AETHU C AETKOCTBIO CO3AAAYT VAUBUTEABHBIN SPKWIT MUP,
B KOTOPOM TIPEAMETBI BYAYT UYAECHOI ®OPMBI M1 HEOJKUAAHHBIX 1IBETOB.

W3 MOXO-KVBHKOB MOKHO COBPATD AIOBBIE OB bEMHBIE TIPEAMETEL, B TOM
ULICAE M ABMKVIIUECSH, [TOBOPAUMBAIOIIMECS BOKPYI CBOEI OCH WIPOBBIE ITAAT-
®OPMbBI, HA KOTOPBIE MOIVT BBITb 3AKPEIIAEHBI APYIME MOXOKVBHBIE OBBEKTHI B
AIOBOM MECTE YEPE3 KPVI' (KPYTALLIEECA COEAUHEHUE TOCPEACTBOM 2-X CKOB):

O MPUPOAHBIE UI'POBBIE AAHAIIA®TEL: TOPBI, MOPSI, OCTPOB, KPATEPBI BYAKA-
HOB U T.A.

0 VPBAHUCTUYECKUE WMIPOBBIE AAHAIITA®TBI: AOMA CHAPYKH M HHTEPHEP
AOMA, MOCTBI, BOK3AA, TIOPT 1 T.A.

0 TEXHUKY: KOPABAM, MAIIIMHBL, PAKETBI U T.A.
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O
O

BCE OBBEKTHI 113 «I/vIOXOKVB» TIPEKPACHO AEKOPHPVIOTCA, NX MOKHO:
PACKPAIIMBATD AFOBBIMM CPEACTBAMM,
COCTABAATH MOXO-MO3AMKY - HOXO-KVBMKU 3APAHEE PACKPAILIMBAEM

BAAMKOM C AKPMAOBOIT KPACKOI — 1 cTOPOHA = 1 LBET. ITOCAE TOTI'O, KAK

KVBHK BBICOX, MOKHO CTPOUTH OBBEKTBI PA3HOM OKPACKU U TMPEAHA3HAYE-

HUS, TIOBOPAUMBAS HVJKHBIIT HAM LIBET HA ®POHTOH: CUHUIT O3HAYAET BOAO-

EM, 3EAEHBII — ITOASIHY, JKEATBIIT — ITECOK U T.A. I;IOXOKVBHBIE AAHAIITA®TBI

PA3BUPAIOTCS [TPOCTBIM BBITACKMBAHWMEM CKOBBI U TTEPECOBUPAIOTCS B HOBBIN

AAHAIIA®T HYV/KHOM HAM PACLIBETKU. AAHHOE PEINEHME MHOI'OPA3OBOE U I10-

3BOAAET AOCTATOUHO BBICTPO M3MEHUTD LIBETOBO AAHALIIA®T;

O OBKAEMBATB CTUKEPAMH,

O COCTABASITH KOAAAKH,

O AEAATB AEKVIIAK, DBPY U T.IL.

O HCIOAB3VIITE ®OABI'Y, CHHTEIIOH, OPI'AH3Y, [IPUPOAHBIIT MATEPHAA. DAH-
TA3UPVITE.

TTPOLIECC CO3AAHMSA AEKOPALIMIT MHTEPECHBIF M KPOMOTAMBBIN. OH PAC-

KPOET TBOPYECKHME CITOCOBHOCTH, IMPOBYAUT CMEKAAKY 11 HAXOAUMBOCTbD.

AAAEE UAET CBEMKA, TUTPBI M1 CYBTUTPHI 1 O3BVUMBAHUE.
AHUMAIMS — AESTEABHOCTD CAOKHAS, 3AXBATBIBAIOIIAS. AETH VBAEKA-

IOTCA ITPOILIECCOM CO3AAHMA MVABTOPHMABMA C TAKMM JKE A3APTOM WM MHTEPECOM,

KAK UT'POI. OHU C TOAOBOI ITOI'PYKAIOTCS B CIOJKET, B PABOTY HAA ITEPCOHAKAMU,

B OPTAHMBALIMIO CHEMKU U O3BVUKU. TBOPYECTBO 3AXBATBIBAET PEBST.

PUABMA

ITOKA3  TOTOBOIO  MVABT-
CTAHOBUTCA MOMEHTOM 3A-

BEPLIEHNS MHTEPECHOI UI'PBL. B 9TOT
MOMEHT AETH MCIBITBIBAIOT CMATE-
HIIE UVBCTB: OHH PAABL, TOPABL, 13V M-
AEHBI, HEOKMAAHHO 1 KAK-TO BOA-
LIEBHO. YBUAEB TAKOI PE3VABTAT,
AETAM  HE3AMEAAHTEABHO —XOUETCH
MPOAOAKUTD DKCITEPUMEHT CO ChEM-
KOP1 MYABTOUABMOB 1 CHATb UTO-HH-
BYAB EILE.

MOXO-KVBUKHN [TO3BOASAT AE-
TAM PEAAM3OBATb ELE MHOTO MAEIT.
BEAb BAATOAAPSL AETKOMY BECY U
OBBEMHOMY PA3MEPY AAKE M3 HE-
BOABIIOIO KOAMYECTBA FOXO-KYBH-
KOB  MOAVUAIOTCSH BHVYIIUTEABHBIE




STEAM NPAKTUKA TTPUMEHEHUSI POCCUHCKUX U 3APYBEXXHBIX
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HUI'POBBIE AAHAITA®TBI, KOTOPBIE MOKHO 3AKPEITMTH KAK HA TTOAY, TAK 1 HA CTEHE,
CAEAATD ABMZKVIIMECA ITAAT®OPMBI 1 OBBEKTEI C [TOBOPOTOM BOKPVI' OCM BAATI'O-
AAPSI YHHKAABHOMY CIIOCOBY COEAMHEHMA U KPEMNAEHHA. BCE MOAEAM 13 «I;IO—
XOKVB» «ITEPECOBUPAIOTCA» B HOBBIE INPEAMETBI 11 ®OPMBI, AEKOPUPYVIOTCA BCEMI
BO3MOZKHBIMU CITOCOBAMM. BCE DTO BYAOPAKUT BOOBPAKEHUE M MOTUBUPYET PE-
BEHKA K KPEATUBHOCTHW N M3OBPETATEABHOCTM.

MVYABTOUABM CO3AAHHBIN C [TOMOIIBIO KOMIAEKCHOI'O OBPA3OBATEABHO-
o PEINEHMUSA CHUPEHEBAS I;IOXOAMVAI)TCTVAI/IH — 9TO PEAABHBIN TBOPYECKUI [1PO-
AVKT, KOTOPBII1 MOKET BBITb [MEPEBEAEH B ®OPMAT, AOCTVIIHBIIT AASL TTPOUTEHISA
BOABIIMHCTBY BUAEOPEAAKTOPOB. MYABTOUABM MOJKET CTATH KOHKVPCHBIM I1PO-
EKTOM, MHTEPHET KOHTEHTOM. B AIOBOM CAVUAE — ®TO MOAAPOK PEBEHKA CEBE
1 CBOUM BAM3KHUM AIOASIM. COBUPANTE MVABT®UABMBI B KATAAOI'M, VUACTBVIITE B
PA3HOOBPA3HBIX KOHKVPCAX, 3AHUMANTECH TBOPYECTBOM. 3AHUMAWTECh C AETb-

Mu!
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TTOAAEPKKA AETCKO MHULIMATHUBBI HA TTPUMEPE
MPOEKTA «CEKPETBHI APKTHUKI»

VurEcuxmnA KOs 1 EHHAABEBHA,
TTEAATOI” AOTIOAHUTEABHOI'O OBPA30BAHA,
MAAOY Ne43 AETcknrt cAA «MAABIILY

r. Cyxon Aor

B CTATBE PACCMATPHBAETCS MPAKTHUECKUIT MPUMEP OPFAHM3ALIMKM MPO-
EKTHOI AESTEABHOCTU, PABHOOBPA3HOI AETCKMMM MPAKTUKAMH HA OCHOBE AET-
CKOM MHUITMATHBBL.

B 2016 1oAY NPE3UAEHT BCEMMPHOIO ®KOHOMUUECKOTO ®OPYMA B AA-
BOCE KaAvc IIIBAB COOPMYAMPOBAA AECATH KAFOUEBBIX VMEHHWI VCITEIITHOI'O KOH-
KVPEHTOCITOCOBHOI'O UEAOBEKA 21 BEKA. DTH VMEHUSA TIPUHATO HA3BIBATH SOFT
SKILLS (IMBKME HABBIKM, HAAIIPOGECCUMOHAABHBIE KOMITETEHLIMN) B [TPOTUBOBEC
HARD SKILLS — «KECTKUM» IMTPO®ECCHMOHAABHBIM HABBIKAM. B HAIIEI CTPAHE
CITEIIMAAWICTBL OT OBPA3OBAHUS COKPATUAM AABOCKVIO AECSITKY AO CUCTEMBI 13
YETBIPEX KAFOUEBBIX HABBIKOB, KOTOPAS TTOAVUMAA HABBAHUE «CUCTEMA 4K»: KPU-
TUUYECKOE MBIIIAEHUE, KPEATUBHOCTb, KOMMYHUWKALIMA, KOOPAMHALIVA.

I'MBKME HABBIKM ®OPMUPYIOTCS 3AAOATO AO TOT'O, KAK UEAOBEK HAUMHAET
KAPBEPY. DTO 3HAUMT, YTO VUACTUE B UX PA3BUTUN AOAKHBI TPUHUMATD MEAATOTU
BO BPEMS OBYYEHUSA. HEOBSA3ATEABHO B IIKOAE HAUMHATH ®OPMHUPOBAHWE HAATTPO-
OECCHOHAABHBIX KOMIETEHITHIT, DTO MOKHO CAEAATDH PAHBIIE — EIIE B AOIITKOAB-
HOM AETCTBE. BEAB, UEM PAHBIIE DTO [MPOU3OMAET, TEM KAUECTBEHHEE BYAET UX
COOPMUPOBAHHOCTD B [EPMOA BBIBOPA MPO®PECCUM U MPOPECCUMOHAABHOI'O CTA-
HOBAEHUSA YEAOBEKA. OBPA3OBAHUE MO CUCTEME 4K OBKATBIBAETCS B HECKOABKUX
IIKOAAX CTPAHBL. TOABKO TTOCAE VCHEIIHOTO TECTUPOBAHMA TTPOTPAMMA BYAET
BHEAPATHCS 110 BCEN Poccuun. Ho moMOUYb AETSAM PA3BUBATH HABBIKM X X1 BEKA MO-
JKET ATOBOIT IIEAATOT, U AAKE ITEAATOT-AOIIKOABHHUK. B OBPA3OBAHNY TTOABAAETCS
BCE BOABIIIE I[TPOEKTOB, KOTOPBIE OBYUYAKOT KPEATMBHOCTH, KOMMYHHWKALIMM, KOO-
MEPALIMU M KPUTUUYECKOMY MBILIAEHHIO. I'AABHOE, UTOBbI ITPOEKT BbIA PA3PABOTAH
HE PAAM [TPOEKTA. AAS KAUECTBEHHOI'O PE3VABTATA OBS3ATEABHBIM YCAOBUEM SIB-
ASIETCS 3BAMHTEPECOBAHHOCTD PEBEHKA. KAK 3AMHTEPECOBATH AOLIKOABHMKA TOT
MAM MHOM TEMOI? AAS DTOTO TEMY AOAKEH TTPEAAATATD HE ITEAATOT, A CAMM AETU!
TTEAATOTIY HEOBXOAMMO MPUCAVIIUBATBCS, HABAIOAATH 3A TEM, UTO MHTEPECHO ETO
BOCITMTAHHUKAM, UTO OHW XOTAT V3HATb, U BOBPEMS ITOAAEP;KATH MHWIIMATHBY.

KAK AETCKAS MHULIMATHUBA MOJKET BBIPACTH B COAEP/KATEABHVIO TTO3HA-
BATEABHO-UCCAEAOBATEABCKYIO AEATEABHOCTB, PABHOOBPA3HYIO AETCKUMI TTPAK-
TUKAMU MOZKHO MTPOCAEAUTD HA TTPUMEPE MPOEKTA « CEKPETBI APKTHKI», PEAAN30-
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BAHHOM HA BA3E MAAOY Ne43 r. Cyxoit Aor.

WTAK, C UET'O JKE BCE HAUMHAAOCH? BO MHOI'MX AOIIKOABHBIX VUPEKAE-
HUSAX BBEAEHA TPAAMLIMSA [TPOBEAEHUS VIPEHHEIO KPVIA, TAE IPOXOAUT OBCYIKAE-
HUE TOM UAU MHO TEMBL U KAJKAOMY PEBEHKY ITPEAOCTABAEHA BO3MOKHOCTD BBI-
CKA3ATBCA. HA OAHOIT M3 TAKUX BCTPEY PEBATA PACCKA3BIBAANL O CBOUX AIOBHMBIX
MVABTOUABMAX U OT CBOEI'O CBEPCTHHUKA VCABIIIAAM O T'EPOE O®UABMA «YMKA».
OKA3AAOCH, UTO HE BCE AETH 3HAKOMBI C 9THM MYABTO®UMABMOM, TEM CAMBIM BO3-
HUKAM BOITPOCHI M ITPOCHBBI [TO3HAKOMUTBCS C OTUM [TPOU3BEAEHUEM. 1 9TO CTA-
AO TEPBBIM DTAIOM ITPOEKTA « CEKPETBI APKTHKM».

TTOCAE KOAAEKTUBHOTO [MPOCMOTPA V AETEI BO3HUKAO MHOKECTBO BO-
[TPOCOB — BCETAA AW HA CEBEPE AEJKUT CHEL, TAE JKUBYT AIOAM, B KAKMX AOMAX, I
KAK MX CTPOST, ECAM TAM BCEI'AA XOAOAHO. MBI TTOAAEPKAAN AETCKVIO AFOBO3HA-
TEABHOCTB, U PEIIMAN BMECTE MCKATb OTBETBL. TEM BOAEE, YTO OBPA3OBATEAbB-
HASL CPEAA HALIEI'O AETCKOI'O CAAA TTO3BOASET MOAONTU K DTOM AEATEABHOCTH
CO BCEX CTOPOH. TAK, COBMECTHO C POAMTEASMU U ITEAATOIAMU HAUAACS CBOP
MHOOPMALIMH OB APKTHKE, O AIOASX, KOTOPBIE TAM JKUBVYT, O TEX, KTO ITPUE3KAET
HA CEBEP PABOTATbD.

PEBSATA, KOTOPBIE ITOCEIIAIOT KPVKOK «MIPAEM UM MOAEAMPVEM B
LIGROGAME», PEIIMAU MOAPOBHEE M3YUMTh APKTHUYECKME MOCTPOMKM. TAK BBIA
CO3AAH «LIEHTP MOAEAMPOBAHMS», LIEABIO KOTOPOI'O CTAAO CO3AAHUE ITPOTOTH-
[IA VMHOI'O AOMA AAS [TPOKHMBAHUS B CYPOBBIX VCAOBHAX APKTUKH C [MOMOIIBIO
WUIPOBOM TEXHOAOIMH TPEXMEPHOI'O MOAEAWPOBAHMA LIGROGAME (ABTOP MO-
AOAHAKOBA A.B.). BO BPEMS PABOTBI B ®TOM LIEHTPE PEBATA TMO3HAKOMUAUCH C
[MOCTPOMKAMU B PABAMYHBIX KAMMATHYECKUX VCAOBHSIX, CPABHUAM HMX, [TPOAHA-
AMBUPOBAAN ®OPMY, OIMPEAEAMAN ®VHKIIMK WX UYACTEN, BBIAEAUAM OCOBEHHOCTU
CAPKTHMUECKOI'O AOMA». AASL TOI'O, UTOBBI IMEPEITH K MOAEAMPOBAHUIO HEOBXO-
AVMMO BBIAO COCTABUTB IMACITOPT BYAVIIEIO OBBEKTA B BUAE MOP®OAOIMUYECKON
MATPHLIBL, B KOTOPOM AAS KAJKAONM UACTU BYAVIIEIO «/\OMA» BBIAM OITPEAEAEHBI
3HAYEHUS TTPU3HAKOB — ®OPMA, LIBET, PASMEP 1 MATEPUAA. AETH TOATOTOBUTEAD-
HOJT TPVIIIBI CO3AAAM TPEXMEPHBIE MOAEAM APKTUYECKOTO COOPY/KEHUS U PACIIE-
YATAAM UX HA 3D MPUHTEPE. (T.E. PEBATA PEAAM3OBAAM BCE OTAITBI KU3HEHHOTO
LINKAA CO3AAHUSA TTPOAVKTA OT 3AAVMKN AO PEAAUBAITMM OBBEKTA)

ITPy AHAAM3E COBPAHHON MH®OPMALIMH BBISCHHMAOCH, UTO ECTh KOPEH-
HBIE KUTEAU KPANHErO CEBEPA, A ECTb TE, KOTOPBIE ITPHE3/KAIOT TYAA HA PABOTY
1V MHOI'HX PABOTA CBS3AHA C AOBBIYEI HE®TH. B UTOTE NOABUACS «LIEHTP ITPO-
MBICAOB HAPOAOB KPAIIHEI'O CEBEPA», B KOTOPOM HA TKALIKOM CTAHKE CO3AABA-
AMCBh UVAECHBIE V30PhL, W «IEHTP KOHCTPYUPOBAHIS», B KOTOPOM IIAA PABOTA 10
CO3AAHUMIO MOAEAEF [TPOMBIIIAEHHOI'O OBOPYAOBAHMSA AASL AOBBIUN HE®THU. PEBATA
[MO3HAKOMHAKMCH C [IPOPECCUEN HEDTAHMK U [IOCMOTPEAN KAKMM OBOPYAOBAHUEM
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OH VIPABAAET. ITOCAE UEIO MOKHO BBIAO BBIBPATH AFOBOI BHMA KOHCTPYKTOPA,
A TAKJKE BPOCOBBIII MATEPMAA AASL CO3AAHUSA COBCTBEHHOI HE®TEAOBBIBAIOIIEN
CTAHLINUM.

B AETCKOM CAAY ECTh MACTEPCKAS « MHUHU-3ABOA POPDHC», HA KOTOPOM
PEBSTA V3HAAW, KAK HAII TOPOA VUACTBYET B TTPOLIECCE AOBBIUM HE®TU, UTO TA-
KOE MPOMAHTBI, KOTOPBIE TTPOU3BOANUT «POPDC», 1 KAK UX HUCITOAB3VIOT HEDTS-
HUKH. FOHBIE «3ABOAUAHE» OBPATHANCH B «[IEHTP MOAEAMPOBAHUS» C IMPOCHBOIT
CO3AATD KPEIKHME CTVIIKU U [MECTUKH AASL UCITBITAHUA TIPOIIAHTOB HA TTPOYHOCTb.
AAS PEAAMBALIN AAHHOI LIEAM IOHBIE CIELIMAAMCTBL 11O 3D MOAEAMPOBAHHIO
N3YUUAM OVHKLNUM MPOCTBIX MHCTPYMEHTOB, KOTOPBIE MCITOAB3VIOTCS B AABOPA-
TOPUU, A TAKKE MX CBOMCTBA KAK OBDBEKTOB AAS TIPOTOTUMUPOBAHMA. PEBATA
CITPOEKTHUPOBAAU MOAEAM OBOPYAOBAHUS «CTVIIKA» U «ITECTHK» B LIGROGAME 1
PEAAM3OBAAM CPEACTBAMU 3 D mEYATH. CAEAVIOIINM IITATOM CTAAA DKCITAVATA-
WA TEXHUYECKMX BO3MOKHOCTEN «tHOBOI'O» OBOPYAOBAHMS AABOPATOPUIN, KOTO-
POE BBIAO CO3AAHO PEBATAMI.

B nrPOLIECCE PEAAM3ALIMKM MPOEKTA BOCITIMTAHHUILIA CTAPLIEN T'PYIIIBI PAC-
CKA3AAA PEBSTAM, YTO EE MAMA PABOTAET AAAEKO HA CEBEPE, TAE HE PACTET TPABA,
OPVKTBI M OBOIIN, TAK KAK 3EMASI TAM BCETAA 3AMEPIIAS U AEJKUT TTOA CHETOM.
3AHATUE B «LIEHTPE BUO-KBAHTYM» MOMOI'AM PEBATAM IPOBECTU MCCAEAOBAHUWE
1O BBIABAEHUIO BAATOITPUATHBIX VCAOBUIT AASL BBIPAILIMBAHUA PACTEHMI BE3 3EMANU
B KAMMATUUYECKHX VCAOBMAX APKTUKN. OHU [TPOBEAM OITBITHI 10 [TPOPAILIMBAHIIO
CEMSIH PA3HBIMU CITOCOBAMMU. PEIIEHUEM TTPOBAEMBI CTAAA TMAPOTTOHHAS I'PAAKA.

B nPEAABEPHMIT HOBOT'O TOAA MBI 3AAVMAAKMCEH O TOM, YTO AIOAN, KOTOPBIE
JKUBVT U PABOTAIOT HA KPAMHEM CEBEPE TAK JKE, KAK M MBI OTMEYAIOT HOBBII
TOA. A HA TIPASAHUK MPUHATO AAPUTB IMOAAPKH. MAEIO MTOAAPKA HAM ITOACKA3AA
ADIT BVK [0 O3HAKOMAEHUIO AOIIKOABHUKOB C «AETCKUM AABBOMOM» 1.1, YAT1-
KOBCKOI'o. OH BbIA CO3AAH PAHEE COBMECTHO C AETBMM B PAMKAX MPOEKTA «Bup-
TVAABHBIIT KOHLIEPTHBII 3AA» MPU B3AMMOAENCTBUN CO CBEPAAOBCKOI ®HAAP-
MOHME. B UTOTrE V HAC MOAVUMANCH CYBEHUPBI-OTKPBITKU C MCITOAB3OBAHUEM
TEXHOAOTUN KOAUPOBAHUS MHOOPMAIIMN, HAIITM BOCITMTAHHUKN MOATTMCAAU HX
1 OTIPABHAM 10 MTOYTE B MYPMAHCK CBOMM CBEPCTHUKAM. MICIIOAB3VA AFOBOE MO-
BUABHOE VCTPOVCTBO FOHBIE MYPMAHUYAHE CMOI'YT AEKOAMPOBATH MH®OPMALIMIO
1 MTOCAVIIATD MV3bIKV T1. M. HAMKOBCKOTO U3 BAAETA «IIIEAKYHUMK». [TPUATHOI
HEOKUAAHHOCTBIO CTAAU ®OTOIPA®UM PAAOCTHBIX AOILIKOAST U3 APKTUUYECKOI
30HBI, KOTOPBIE MMOAVUMAN MOAAPOK OT IOHBIX JKMTEAEIN CyXoro Aora. A mos-
JKE TIO TOYTE MPHUIIAO «HE DAEKTPOHHOE» MMHUCHMO C OTBETOM. TAKUM OBPA-
30M, V IIPOEKTA BAATOAAPA AETCKOM MHUIIMATUBE MOSBUAOCH TTPOAOAKEHUE.
HA CErOAHAIIHNIT AEHD TAAHUPYETCS TEAEMOCT «CyX0r Aor — MYPMAHCK» MEK-
AV AOLIKOABHUKAMU.
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BCE mOMHAT, UTO CIOKET MYABTOHMABMA 3ATPATUBAET BOITPOCHI UEAOBE-
YECKMX OTHOIIEHMITL. M 2TO CTAAO ITOBOAOM ITOTOBOPUTH C AETBMU O CEMEJ-
HBIX LIEHHOCTAX. B «IEHTPE OPEUEBAEHMS» ¥V AOIIKOAST BBIAA BO3MOKHOCTD CO-
3AATD AETCKHMIT LIM®POBOI MPOEKT C MCMOAB30OBAHMEM MOBMABHOTO TMTPUAOKEHUSA
CHATERKIDS B ®OPME BUAEOTIMCBMA AAS MAMBI. [TOMOIIHHUKN Y MKU CAMW COUMHSI-
AVl TEKCT IMMUCBMA, KOTOPBII BBl VCITOKOMA MAMY U OBbSICHUA, TAE CEITUAC EE CBIH.
KTO MOKET MOCIIOPUTD, YTO YMEHUE VCIIOKOUTB BAU3KOI'O YUEAOBEKA, N3BUHUTH-
CA U OBBACHUTD CBOI IMTOCTYIOK ITPUTOAWTCA B JKU3HM KAKAOMY UEAOBEKY.

OBPA3OBATEABHBIM PE3VABTATOM AAHHOTO ITPOEKTA CTAAM HOBBIE 3HA-
HUS AETEI AOLIKOABHOTO BO3PACTA, KOTOPBIE OHU AOBBIBAAM OIBITHBIM TTVTEM.
[TEAATOTMYECKOE TIPUCYTCTBUE HA KAJKAOM DTAIE MOMOTAAO, A HE TTIOACKA3BIBA-
AO, KAK AOCTUYB LIEAW. AETHU MTPHOBPEAN DAEMEHTAPHBIE HABBIKU NCCAEAOBATEAD-
CKOW AEATEABHOCTHU, VUMAMCH CO3AABATH HOBBIE AETCKHWE TTPOEKTBI, PACIIHPUAN
[MO3HAHUSA O MHWPE IMPO®PECCUI. EIIE OAHUM MPOAVKTOM, 3HAUMMBIM AAS AETEN
CTAA MYABT®UABM, KOTOPBII TO3BOAMA 3AKPEIIUTb BCE LIEHHOE, UTO MOAVUYMANU
PEBATA, 1 AAA BO3MO’KHOCTDb UEPE3 ET'O IMPOCMOTP ELIE U EIIE PA3 BCITOMHWHATD
BCE TO, UYTO OHU TTPOKMAN B DTOM TMPOEKTE. A EIIE AOMIKOASTA CMOI'VT MPUOT-
KPBITh CEKPETBI APKTUKU AAST MAAAIIIX CECTPEHOK 1 BPATUIIIEK.

DUABM 110 CHEHAPHIO FO. AKOBAEBA «VMKA UIIET APYVIA» 1969 IOAA 3A-
KAHUMBAETCSH TEM, UTO MEABE;KOHOK MOAETEA MCKATb TOBAPUILA. PEBATA PEILIMAN
MO®AHTA3UPOBATD, KAK YMKA MPUAETEA K HUM B AETCKUIT CAA 1 TTO3HAKOMMACS C
TEM, KAK PEBATA OTKPBIBAIOT AASl CEBSI CEKPETBI APKTHUKW. B PE3VABTATE MOAVUM-
AACH HAIIIA BEPCUS TTPOAOAKEHUSA MYABT®UABMA, KOTOPYIO AETH HA3BAAUW «[TVTE-
IECTBUE YMKU».

TTPEAAATAEM M BAM TTPOCMOTP HAIIETO MYABTOHUABMA! HTTPS:/ /WWwW.
YOUTUBE.COM/WATCH?V=PUD92zXEEOs&T=061s MAN PA3TAAATITE QR KOA
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STEAMS nroeExkT « BAHX. ABUALIMA I KOCMOHABTUKA»

AAEKCEEBA AHACTACHA AHAPEEBHA
1I'BOY «lliko14 Ne 2098» UMEHNU
1'Eros CoBeTckoro CorozA A.M. AoAaTorA, 1. MOCKBA

TexHonorus

XAPAKTEPUCTUKA

HA 4TO OPUEHTUPOBAHA

OMUCAHVIE NMPAKTUKN

S

Hayka

YTO 1 KAK NCCNEAYEM?
YTO 1 KAK U3YYAEM? YTO
N KAK MO3HAEM?

B NPOEKTE AETW 3HAKOMSTCS C KOCMOCOM
N NCCNEAYHOT KOCMUYECKWE W NNETATE/IbHbBIE
ANMAPATbI. [TO3HAKT CTPOEHME KOCMUYE-
CKIX KOPAB/EW, CAMOJIETOB W BEPTOJIETOB

=

TexHONOrUS

KAKOW ANFOPUTM JEATENb-
HOCTU OCBAVIBAIOT JETL?

B NPOLIECCE PABOTbI PEBATA OCBAMBAIOT:
KOHCTPYVIPOBAHUE MO OBPA3LY (MO CXEME),
YUUTb JETEN YNTATb CXEMY U AHAIN3VI-
POBATb OBPA3ELL, MO/BUPATH HYXHbIM
MATEPVIATT,

KOHCTPYVIPOBAHVE MO 3AZAHHbIM YC/IO-
BUAM

®OPMUPOBATb YMEHVE CO3/IABATb W3AENNS,
MO YC/IOBUAM: BOJbLUE/MEHBLLE, NMOCTPO
TAKOW XE, HO W3MEHW LIBET, U T.A;
KOHCTPYVIPOBAHVIE MO 3AMBIC/Y

PA3BMBATb TBOPYECKOE MbILL/IEHVE, BO-
OBPAXEHVIE, MOBYXX/IATb IETEV CO3/JABATb
MOZE/NN, OMUPAACH HA JINYHBIA OMbIT 1
HAB/IOAEHNA.

VIHXMHWPUHT

Kakow npoaykT (MPOEKT)
CO3JAOT ETN?

B NPOLECCE PABOTbI ETN CO3AAIOT
BbICTABKY «HEOBbIUYHAS KOCMUYECKAS 1
JNETATE/IbHAA TEXHUKA»

WckycctBo

KAKVE XYJOXECTBEH-
HO-BbIPASUTE/IbHBIE CPE/-
CTBA NCKYCCTBA PEBEHOK

OCBAVBAET?

3HAKOMCTBO C PETPO BUAEOCHEMKAMM.
[MPOCMOTP JOKYMEHTA/IBHOTO ®PATMEHTA
O MEPBOM MOJIETE B KOCMOC.
PACCMATPUBAHVE ®OTOrPA®UIA KOCMO-
HABTOB.

PACCMATPUBAHVE M30BPAXEHWIA BHYTPEH-
HEFO CTPOEHUSA KOCMUYECKWX AMMAPATOB.

MATEMATVIKA

IKAKVIE 2NEMEHTBI
MATEMATUYECKOrO
MBILLSIEHVS| PA3BMBAET
PEBEHOK (FEOMETPUYECKOE,
NPOCTPAHCTBEHHOE, AIMO-
PUTMWUYECKOE, BPEMEHHBIE,
KOMBUHATOPUKA 1 T.M.)

3AKPEMNEHMNE MOHATUSA BEJMUMHA, LIBET,
®OPMA, JIATb MPEACTAB/IEHVE O MHOTMO-
OBPA3MW FTEOMETPUYECKMX TEN (LWNHAP,
KOHYC U T.4).
MPOLONKATL PA3BMBATL YYBCTBO MPO-
NoPLMN
HAUMHATb YUUTb AETEN OPVMEHTMPOBATLCS
HA KAPTE
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Cpnenani cam | B KAkoW B AKTUBHOCTM | BO BPEMS MPOEKTA AETW

BOBJ/IEYEHbI AETW (NMPOEKT- | O COBEPLUEHCTBYHOT PABOTY MO MOA-
HASl, UTPOBASI, PEUEBASl, | FPYMMAM, YUATCS! B3AVIMOZENCTBOBATb ZPYT
MO3HABATE/IbHAS, UCCNE- | C IPYrOM W PACTIPEAENSATE OBA3AHHOCTY;

[IOBATE/IbCKAS,, SNIEMEHTAP- | O PA3BMBAIOT ANANOTUYECKYIO PEYb;
HASl IHKEHEPHO-TEXHWYE- | O PACCMATPMBAIOT PA3HBIE BIAAbI MOAY-
CKASl, KOMMYHVIKATVBHAS | YEHUSE IHOOPMALIMIA: SKCKYPCUM, KHIATH,

n ap.) PACCKA3bI B3POC/IbIX

O YUATCH CAMOCTOSITENILHO CO3/A-

BATb MOZE/, UCCEAYS MPEANOXEHHBIN

MATEPVA/ 1 OMVPASICb HA PE3YJIbTAT,

PEA/IVI30BbIBATb 3AMbICEST;

¢ B COBMECTHOW AEATENBHOCTW CO

B3POC/IbIM CO3JAHNE KOCMUYECKOrO

MPOEKTA

OTIIMCAHUE CLIEHAPHUSA
STEAMS ITPOEKT

TEMA POEKTA: BAHX. ABUALIMSA 1 KOCMOHABTHKA

TUII IIPOEKTA: STEAMS [TPOEKT

ITPOAOAKUTEABHOCTD MPOEKTA: 1 TEMATHUUECKAS HEAEAS. 2 3AHATUSA

1o 30 MUHVT
ITEAR TTPOEKTA: [TO3HAKOMUTB AETEN C KOCMMYECKMMM KOPABASAMU U
ABUAILIMEN.
Bo3rPAcTHASA TPYTIIIA: 5-6 AET. CTAPLINIT BO3PACT
3AAAUU TIPOEKTA

3AAAUH AAS AETEIL:

PA3BUBATSD:
0 YMEHME BUAETH OBPA3OBATEABHVIO 3AAAUY U ITOABHMPATH CIIOCOBbBI EE PE-
AAMBALIMU;
O VMEHME MOAEAMPOBATBH OBPA3 BYAVIIEN AEATEABHOCTU (KOHCTPYKTHB-
HOT, IMPOEKTHOI, PEYEBON U T.I1.);
0 VMEHME BBIBUPATDH AATOPUTM AESTEABHOCTH B COOTBETCTBHI C OBPA30-
BATEABHOIT 3AAAUEIT,

Yuurh:
O NPUMEHATH TBOPYECKME MEXAHHU3MBI PEAAM3ALINM 3AMBICAA (COBCTBEH-
HBIE MTPOAVKTBI: PACCKA3, CKA3KA, MOAEAD, UTPA 1 T.I1.;
0 MHTEIPALIMU B COBCTBEHHVIO CIOKETHO-POAEBYIO UI'PY;
0 BCTVIIATH B KOMMYHHUKAIIMIO CO CBEPCTHUKAMU ITO TTOBOAY PEIIEHIS OB-
PA3OBATEABHOI 3AAAUN,
0 MPUAYVMATD TEXHUUYECKOE PEIIEHUE HOCTABAEHHOI 3AAAUM.
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S OO

BoCrIUTHIBATD:

BEPEJKHOE OTHOILIEHHWE K TPYAY APVIHIX

3AAAUN AASL TEAATOIOB:

®OPMUPOBATH VMEHUE TTOAB30OBATHCS KOHCTPYKTOPOM «MOsA MOCKBA»
3AKPENMWTD HABBIKM KOHCTPYUPOBAHUSA, MO3HABATEABHO-UCCAEAOBATEAD-

CKOI;I, UTPOBON 1 KOMMYHUKATUBHON AEATEABHOCTHU

0
Y
0

S OO

VIUTH IIPUMEHATH MATEMATUUYECKUE 3HAHUS B PASAMYHON AEATEABHOCTH
BOBAEKATD POAUTEAEN B COBMECTHVIO AEATEABHOCTD C AETHMU

AATD [TPEACTABAEHUS OB MHTEPECHBIX MECTAX MOCKBA

3AAAUU AAS POAUTEAEI:

MO3HAKOMUTD CO STEAMS MMPOEKTOM,

CO3AATH OCHOBYV AASI TTIO3HABATEABHON AKTUBHOCTU PEBEHKA,

BOBAEUD B [TOMCKOBO-MCCAEAOBATEABCKYVIO AESTEABHOCTD,
OPI'AHM30BATH MOCEIMEHNE BAHX 11 HEHTPA ABUALIMM U KOCMOHABTUKU
PIIIIC:

AN PEAAMBALIMN TTOCTABAEHHBIX 3AAAY TTPOBEAEHBI CAEAVIOIIME MEPO-

MMPUATUA:

0

0
Y
0

0

O®OPMAEHME BBICTABKM KHUT' O KOCMOCE 1 ABUAILIIM

CO3AAHME B I'PYIIIE 30HBI CBOBOAHOTO LEGO-KOHCTPYUPOBAHUA

O®OPMAEHUE BBICTABKU ITOAEAOK

OBOPYAOBAHME ITPOCTPAHCTBA AAS COBHUPAHUS KAPTBI
O’KHAAEMBIIT OBPA3OBATEABHBII PE3YABTAT ITPOEKTA

AAA AETEI:

COBEPHIEHCTBOBAHUE HABBIKOB KOHCTPYUPOBAHMSA MOAEAEN 11O OBPA3ILLY,

3AAAHHBIM ITAPAMETPAM M1 COBCTBEHHOMY 3AMBICAY,

Y
0
0

<

PA3BUTHE TBOPYECKOI'O MOTEHIIMAAA,

PACIHINPEHUE MPEACTABAEHUIT O AOCTOITPUMEUYATEABHOCTSX MOCKBBI,
PA3BUTHE HABBIKOB COTPYAHWUUECTBA B COBMECTHO! AESATEABHOCTH.
AAS POAUUTEAEI:

BBI3BATH UHTEPEC K STEAMS TTPOEKTY,

BOBAEUB B COBMECTHVIO AEATEABHOCTB C PEBEHKOM U ITEAATOTOM.
/AAS ITEAATOTA:

OCBOEHME STEAMS HABBIKOB,

CO3AAHUE YCAOBUIT AASL PEAAUBALIUU STEAMS TTPOEKTA,
COBEPIHIEHCTBOBAHUE MPOEKTHOI AESTEABHOCTU.

MATEPHAA AASI KOHCTPYUPOBAHUSA

Koncrpykropr «Mosa Mocksa» koposku (B1, B3, B7, BS)
OIMCAHUE DTAIIOB [TPOEKTA:

1 BTAIT: HOATOTOBUTEABHBI
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2 DTAIT: OCHOBHO
3 OTAI: UTOTOBbII- MPE3EHTALIMOHHBIA (ITPE3EHTALINSA [TPOAVKTOB [TPOEKTA)

OIMCAHUE DTATIOB ITPOEKTA

[TroexT «BAHX. ABHMALIMSA 11 KOCMOHABTUKA» MPUYPOYEH K 60-O0 TOAOB-
IIMHE TTOAETA FO.A. I'ATAPMHA B KOCMOC. AAS DTOI LEAWM B KAAEHAAPHOM ITAAHE
BBIAA BBIAEAEHA TEMATUYECKASA HEAEAA, B XOAE KOTOPOI AETU 3HAKOMHAMCH C KOC-
MOCOM, EI'O OCBOEHMEM, KOCMWUYECKOIM TEXHUKOM 1 T.A.

HA 1 TOATOTOBUTEABHOM DTAITE

TTEPEA OTKPBITHEM TEMATUYECKOI HEAEAM, CEMbM BOCITUTAHHUKOB AEAAAM
BBICTABKY AETCKO-POAUTEABCKOTO TBOPUECTBA «MBI MTEPBBIE B KOCMOCE».

B HAUAAE HEAEAM BBIAO MPOBEAEHO 3AHATHE 1O OKPY/KAIOIIEMY MUPY HA
TEMY «/AEHb KOCMOHABTUKI». [IEABIO 3AHATHSA BBIAO TO3HAKOMUTH AETEI C KOCMO-
COM, AATB ITPEACTABAEHUME O TOM, KTO 1 KAK OCBAMBAA KOCMOC.

B 1POLIECCE 3AHATHA AETH PACCMATPUBAAM MAAFOCTPALIMI TTAAHET, KOCMM-
YECKMX KOPABAEF, PAKET U T.A., TO3HAKOMUAUCE C OCBOEHMEM KOCMOCA, C IMEPBBIMU
KOCMOHABTAMMU, M3 CYETHBIX [TAAOYEK AETU CTPOUAN CUAVDTHI KOCMUYECKUX KOPAB-
AETL.

B 3AKAIOUEHNM 3AHATHA BBIAO TTPEAAOKEHO MMO3HAKOMMUTBCA C «MV3EEM
KOCMOHABTHKU U ABHALIMI», PACITOAOKEHHOM HA BAHX B 1TABUABOHE «KOocMO». C
LEABK 3AMHTEPECOBATbH AETEN B ITOCELLIEHWMK AAHHOI'O MY3ESl BBIAA [TPOBEAEHA ®OTO
HKCKVPCUS T10 DKCITO3MLIMIK MY3ESL.

CEMBU BOCITUTAHHUKOB OXOTHO MPUHUMAAN VUACTUE B PABOTE HAA TTOAEA-
KAMM U B HOCEIIEHUW MY3ES.

AETH, KOTOPBIE CMOT'AW C POAMTEASMH MOCETUTH LIEHTP ABUAIIN 11 KOCMO-
HABTUKMU, C PAAOCTbIO AEAUAUCH BITEUATAEHUAMI.

TAK KAK TEME KOCMOCA BBIAA OTBEAEHA TEMATUUECKASI HEAEAS, V HAC C PE-
BATAMU BBIAO BOABIIE BPEMEHU AASL TBOPYECKOI 1 MOMCKOBOM AEATEABHOCTU. TEMA
KOCMMYECKMX M AETATEABHBIX ATIITAPATOB MPOIIIAA UEPE3 BCE BUABI TBOPYECKOI AES-
TEABHOCTU: PUCOBAHME, AEIKA, KOHCTPYUPOBAHMWE, HA KOTOPBIX OHI CMOTAU TTPOAE-
MOHCTPUPOBATb BECh CBOI TBOPYECKUIT TTOTEHIIMAA.

AAST ®OPMUPOBAHMS TO3HABATEABHOI AKTHBHOCTH U TTIOMCKOBOI AESTEAB-
HOCTMU B I'PVIIIE BBIAA CO3AAHA KHMZKHASL BBICTABKA O KOCMOCE, AETH C YAOBOABCTBH-
EM PACCMATPUBAAM KHUI'M. MBI BMECTE M3VYAAU UACTU PAKETBI, BUABI PAKET, PA3AMU-
HBIE AETATEABHBIE ATITIAPATBHIL.

CAOBAPHBIN 3ATIAC MOMOAHMACS TAKUMM TTOHSTHUAMM KAK: KOCMUUECKAS
CTAHLIVSA, KOCMOAPOM, OPBUTA, IHATTA, CIIVTHUK, KOMETA 1 T.A..

HA AAHHOM BTAIE BBIAA OPIAHUM30BAHA KOHCTPYKTOPCKASl AESASTEABHOCTD B
B 30HE CBOBOAHOI'O KOHCTPYMPOBAHMSA. PEBATA CO3AAAN 3AMEUATEABHBIE MAKETBI AAS
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BYAVIIIETO KOCMOAPOMA. BCE MAKETBI — 9TO AMUHOE BOOBPAKEHUE AETET.

HA 2 0CHOBHOM BDTAITE

TTEPBOHAYAABHO AETSAM BBIAA ITPEACTABAEHA HACTEHHAS KAPTA «Mos Mo-
CKBA». KAPTA BBI3BBAAA MACCY ®MOLIMI. PEBATA C VAOBOABCTBUEM PACCMATPHBAAN
M30BPAKEHHBIE HA HEI1 OBBEKTBI, HEKOTOPBIE V3HABAAU MECTA, TAE OHM BBIAM C PO-
AWTEASMHU.

BCAEACTBUE PABOTBI C KAPTOI AETH HAVUMAWCH HAXOAUTDH KPEMAB, HA3BI-
BATBH CITACCKYIO BAIIHIO, OITPEAEASTD, B KAKOI CTOPOHE, OTHOCUTEABHO KPEMAS, HA-
XOAWTCS HAII PAMOH, HAXOANTH BAHX 1 maBrAbOH «KOCMOCH

TTOCAE TOI'O KAK HACTEHHAS KAPTA BBIAA HAMI MCCAEAOBAHA, Mbl COBPAAM C
AETBMU HATTOABHVIO KAPTY MOCKBBI. CAM MPOIECC CBOPA BOABIIIOTO TTA33AA BBI3BAA V
AETEIN UHTEPEC U MACCY MOAOKITEABHBIX DMOITUI. TAK KAK AETU CTAPIIETO BO3PAC-
TA, CUABHBIX 3ATPYAHEHUIT B CBOPKE V HUX HE BBIAO. BPEMS 3ATPAUEHO OKOAO 15-20
MUHVT.

KAPTA HAXOAMAACH B I'PYIIIE AASI AETAABHOI'O M3VUEHUS AO KOHLIA ITPOEKTA.

Bo BPEMSA OCHOBHOI'O DTAIA BBIAM OTOBPAHBI KOPOBKM C KOHCTPYKTOPOM
«Mos Mocksa» (B1, B3, B7, BS)

TEMATUUECKHIT MATEPUAA MO TEME KOCMOC HAXOAMACS B KOPOBKE B3.

KOHCTPYMPOBAHME 1O CXEME ITPOBOAMAOCH B TTAPAX MAN MHAMBHAYAABHO.
AETBMH BBIAM BBIBPAHBI CXEMBI CBOPKM MOAEAEN 1 OTOBPAHBI AETAAM.

KOHCTPYMPOBAHUE 10O 3AMBICAY — MHAUBUAVAABHAS PABOTA. PEBSTA ITPHIME-
HAAM CBOE BOOBPAKEHHE.

KOHCTPYUPOBAHHE TIO OBPA3LLY — MHAMBUAYAABHAS PABOTA. PEBEHOK COBM-
PAA IIATTA THTIA «BYPAH», OTTUPASICH HA KAPTUHKY BE3 CXEMBI CBOPKU U HA COBCTBEH-
HBIE HABAIOAEHVSL,
Bo BPEMS PABOTBHI C KOHCTPYKTOPOM BBIAM COBPAHBI MOAEAM:
PAKETA
LIATTA
AVHOXOA
MVABT VIIPABAEHUS TTOAETAMU

S O

CAMOAET
M3 MOAVUEHHBIX MOAEAEM, KAK M IIAAHMPOBAAOCH, BBIAA O®OPMAEHA BbI-
CTABKA «KOCMOHABTHMKA TAA3AMM AETE»

PAKETY 1 LIATTA MBI PABMECTMAM HA HAMOABHOI KAPTE «MOs MOCKBA»
OKOAO MABUABOHA «KOCMOC».

HA 3 NPE3EHTALIMOHHOM DTAITE

AETAM BBIAO TTPEAAOKEHO OBBITPATD CUTYALIMIO «CTAPT PAKETBI C KOC-
MOAPOMAY.
PACIPEAEAEHME POAEI:
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OTBETCTBEHHBII 3A PAKETY
COTPYVAHUMK LIEHTPA VITPABAEHMA TTOAETAMI
KOMMEHTATOP

S O OO

JKVPHAAMCTBI
B UIPE AETU TOTOBUAM PAKETY K 3AMYCKY M UMUTHUPOBAAM BBIXOA 3A T1PE-
AEABI 3EMAU.  MAKET 3EMAM BbIA CAEAAH CEMBEM BOCITUTAHHUKA. 3AITYCK PAKETDI
[POIIIEA 1O BCEM ITPABMAAM: PA3PEIIIEHUE HA CTAPT, OBPATHBII OTCUET 1 B3AET.

AETH HECKOABKO PA3 ITPOMIPBIBAAN DTY CUTYALIMIO, MEHSSCH POASIMU, B PE-
3VABTATE UET'O TTOYTH BCE MOPYKOBOAMAM M PAKETOI, M LIEHTPOM [TOAETOB, 3AKPEITH-
AWM 3HAHUE OBPATHOI'O CUETA.

B XOAE PABOTHI HAA TMPOEKTOM «BAHX. KOCMOHABTHKA» TTOCTABAEHHAS
LEAD AOCTUTHYTA, 3AAAUM BBINTOAHEHBI.

AETSAM OUEHB TTIOHPABUAOCH B UTPOBOIT ®OPME M3VIATH POAHOI TOPOA. MBI
C AETBMU PEIIMAM MPOAOAKATD M3VUATH AOCTOIPHMEUYATEABHOCTU U MCTOPHIO MO-
CKBBI TTOCPEACTBAM KOHCTPYKTOPA «MOSI MOCKBA».

CITMCOK AUTEPATYPHI

1. AwrBnnosa, C. H. STEAMS TEXHOAOTHH B AOIIKOABHOM OBPA30BAHNN / C. H. AurBunosa //
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K1 B OBPA3OBAHMIN : CBOPHUK AvUlINX STEAMS neaktuk B 0srA30BAHKK / Cocr. E.K. 3en0B, O.B.
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5. UrAbIEBA, FO. B. LIM®OPOBAS CPEAA, KAK DOOEKTUBHBIIT BEKTOP PAZBUTHA UMUAKA AOITKOABHOIT
opranusatin / FO. B, YEAbIEBA // KOMIIETEHILINN BOCITUTATEAS - VCAOBUE PA3BUTHS HABBIKOB BY-
AVIIEIO V AOIIKOABHHUKA : CBOPHUK HAVUHBIX CTATEI MO UTOI'AM TTEPBOIT MOCKOBCKOI MEKAYVHAPOA-
HOI HAVYHO-TTPAKTHUECKOM KOH®EPEHIIMH, MOCBAIIEHHOM AHIO AOIIKOABHOTO PABOTHHKA, TAOV
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Boamosxknoctrt STEAMS-TEXHOAOTMI
C UCTTIOAB3OBAHNEM UT'POBOTO HABOPA «MOsT MOCKBA»
STEAMS mPOEKT «ITPOTVAKA 11O MOCKBE-PEKE»

bAaparHKOBA HMPriHA BAAAMMIPOBHA,

VUHTEADb-AOIOIEA

byrries4 TloanHA AAEKCEEBHA, CHBKOBA OAblA AAEKCAHAPOBHA,
YykniA Yabara BacruabeEsHA, IT1AMoBA EAEHA EBIEHBEBHA,
BOCITUTATEAH,

I'BOY IlIkoa4 Ne2098

um. I'eros CoETckoro CorozA A.M. AoBATorA

CI1 «AyvbrABYIIIKA» T. MOCKBA

KAK MOKA3BIBAET AHAAM3 OBPA3OBATEABHBIX ITPOI'PAMM AASl AETEN AO-
LIKOABHOTO BO3PACTA («MICTOKM», MOA PEA. A.A. TTAPAMOHOBOIT; «AMAAOTY,
oA PEA. CobOAEBOIT O.A., «OT POKAEHUS AO IIKOABI», ABTOPBL: BEPAKCA H.E.,
Komarosa T.C., BACMUABEBA M.A. M AP.), B HACTOSILEE BPEMA UCIOAB30OBAHUE
HOBBIX ®OPM MHHOBALIMOHHBIX TEXHOAOI'MIT MPEACTABAEHO HE IMOBCEMECTHO U
HEOAHO3HAYHO M, KAK CAEACTBUE, ®OPMBI 1 METOABI MX MCIIOAB30OBAHHMA ®OP-
MUPVIOTCA CTUXHITHO M CKVAHO. CAEACTBUEM DTOI'O SABASETCS PA3AUUHBIN VPO-
BEHb MOATOTOBKM AETEIN K MCIOAB30BAHMIO HOBBIX TEXHOAOTUI B HAUAABHBIX
KAACCAX OBIIEOBPA3OBATEABHOI IITKOABI, PA3HBIE CTAPTOBBIE BO3MOKHOCTH AAS
PA3BUTUS, OBVUEHUSA 1 AAABHENIIIETO COBEPIIEHCTBOBAHIS CBOUX CITOCOBHOCTEN
1 HABBIKOB, AASI AAATTTALIMK K COBPEMEHHBIM TEHAEHLIMAM M MHHOBALIMAM, KAK B
CHUCTEME OBPA30OBAHUSA, TAK M B COLIMAABHO-OBIIECTBEHHOIT CPEAE.

C LEABIO COBEPHIEHCTBOBAHUS COAEPKAHMA U TEXHOAOI'MIA, A TAKKE
OOPMUPOBAHUS HOBBIX ®OPM OBVUEHHA W PA3BUTHA HEOBXOANMO OBECIEYHTH
MPEAIIKOABHOE OBPA3OBAHUE HOBBIMH MOAEAAMU OPTAHU3ALIMU MHHOBAIIMOH-
HOIT PA3BUBAIOIIEIN CPEABI, OCHOBAHHOI HA CUCTEMATUYECKOM MCIHOAB3OBAHUU
PA3AMYHBIX CPEACTB OBPA3OBATEABHBIX MHOOPMALMOHHBIX TEXHOAOTHI.

AAHHBII TTPOEKT MPEAITOAATAET BHEAPEHHE B BOCITUTATEABHO - OBPA30O-
BATEABHBIN ITPOLIECC AOV HOBOI STEAMS — TEXHOAOI'MU, OBECIIEUMBAIOIIEL
PA3BUTUE V AOLIIKOABHWMKOB MHTEPECA K HAVKE, TEXHUKE, OBPA3OBAHUIO, KVABTY-
PE, ®OPMUPOBAHUS V HUX TBOPUECKOTO MBIIIAEHUS, MHULIMATUBHOCTH, CTTIOCOB-
HOCTH K MPUHATUIO HECTAHAAPTHBIX PEITEHUIT.

PEAAMBALINA MPOEKTA MO3BOAUT CUCTEMATH3HUPOBATB DTV AEATEABHOCTH
U MTOAHATH EE HA BOAEE BBICOKHMIT KAUECTBEHHBIIT YVPOBEHB.
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TexHonorus

XAPAKTEPUCTUKA

HA 4TO OPUEHTUPOBAHA

OMUCAHVE NMPAKTUKN

S

HAykA

YTO 1 KAK UCCNEAYEM?
YUTO 1 KAK U3YYAEM?
YTO 1 KAK NO3HAEM?

CO3/ATb YCII0BMS 151 PA3BUTVS Y AETEM
MPOBNEMHO-MOVCKOBOW Y UCCIIEAOBATE/ b~
CKOW AESTENBHOCTU:

O YIYBUTb U CUCTEMATU3MPOBATL 3HA-
HUS AETEM O MOCKBE-PEKE, EE HASHAUEHWN,
HA3BAHUK;

O MOABOP 3ATAZIOK, CTVIXOB, CKA3OK,
PACCKA30B O BOJE, PEKAX 1 BOAHOM TPAHC-
MOPTE;

O COCTABJ/IEHVE KAPTbI - HABUTALIM
(MAPLIPYTA) N0 MOCKBE-PEKE;

O HAMPABUTb JETEM HA CAMOCTOSITE/ b=
HbI1 MOVCK CMIOCOBOB KOHCTPYMPOBAHMS
KOPAB/IS.

TexHonorus

KAko ANroPUTM AES-
TENBHOCTY OCBAMBAIOT
LETN?

¢ 3HAKOMCTBO C TEMOW «[TPOrynka

no MOCKBE-PEKE» YEPE3 MYTELIECTBME MO
MOTUBAM CKA3KM «AJIEHbKINIA LIBETOYEK,
MPOCNYLLINBASH CKA3KY, PACCMATPVBAS
VNMOCTPALIAN.

0 PACCMATPUBAHWE BWZOB KOPAB/EN,
NOAOK MPOLLIOTO BPEMEHW 1 COBPEMEHHO-
rO BOAHOIO TPAHCTIOPTA.

O PACCMATPUBAHME U U3YYEHWE KAPTbI
MoCKBbI-PEKI.

0 YunTh AETEV NOABNPATL MATEPWAS,
MPOAYMbIBATb X0/ AEATENLHOCTV ANst MONY-
YEHWS KENTAEMOTO PE3Y/IBTATA;

0 AHANV3 MOCTPOVIKY;

O TOAAEPXMBATbL YYBCTBO PALOCTHOMO
YAVBEHWS, YYBCTBO MYTELUECTBEHHUKA 1
VICCNEAOBATENS;

VIHXMHUPUHT

Kakow npoaykT (MPOEKT)
CO3JANOT JETU?

O DOPMUPOBATb Y AETEM YMEHME CO3/A-
BATb 3AMBICE/T KOHCTPYKLMM «[1POTYNIKA MO
MOCKBE-PEKE» YEPE3 3HAKOMCTBO C KAPTOM
Mockabl;

O PA3BWBATb Y AETEV MPOEKTHO-TEXHU-
YECKME YMEHMS (KOHCTPYUPOBAHWE KOPA-
B/VKOB, KOTOPBIE MYCTUANCh B MYTELIECTBME
no MOCKBE-PEKE).

MckycctBo

IKAKVE XYJOXECTBEH-
HO-BbIPASUTE/IbHbIE
CPEACTBA NCKYCCTBA
PEGEHOK OCBAMBAET?

[ CWCTEMATV3MPOBATb 1 YIYBUTh
3HAHWSA AETEN O PYCCKOM HAPOAHOM
TBOPYECTBE:

¢ 3HAKOMCTBO ZETEM CO CKA3KOM

«ANEHBKIMN UBETOYEK» C. AKCAKOBA

[ DOPMUPOBATb XE/TAHVE BbIPAXATb

CBOW BMEYAT/IEHUS B MPOAYKTVIBHOW AES-

TENbHOCTW, YEPE3 LEGO-KOHCTPYMPOBAHUE.
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TexHonorus XAPAKTEPU- HA 4TO OPMEHTUPO- OnNUCAHVE NPAKTUKMA
CTVIKA BAHA
WckycctBo IKAKME XYOXE- 0 C031ABATb ATMOC®EPY TBOPYECTBA, BOC-
CTBEHHO-BbIPA3V- | MUTBIBATb YMEHME 3MOLMOHANBHO OTK/INKATHCS:
TE/NbHBIE CPEACTBA | PAZIOBATLCS YCTMEXAM APYTX AETEN, YMEHUIO
NCKYCCTBA PEBEHOK | MOMOUYb MPU HEYAAYE.
OCBAMBAET? 0 BoCnunTbIBATb NOBO3HATENBHOCTb, YMEHUE
LIEHWTb KPACOTY.
0 [MOAAEPXNBATL UHTEPEC K PACCKA3bIBAHMIO
M0 KAPTUHAM, UNAKOCTPALMISIM.
M MATEMATUIKA KAKVE NEMEHTBI | O Y4YUTb AETEM CAMOCTOSITENIBHO AHANM3MPO-
MATEMATMYECKO- | BATb OBBEKT (KOPAB/Ib) BENIMUMHA, ®OPMA, LIBET;
rO MbILNEHNS O YMETb BbIAENSATb B KOPABJIE OCHOBHBIE,
PA3BMBAET PEBEHOK | ZIOMONHUTENBHBIE YACTU (HOC, MANYBA, AHWLLE,
(FEOMETPUYECKOE, | KOPMA, SKOPb, LUTYPBA/ 1 T.A.).
MPOCTPAHCTBEHHOE, | ¢ YMEHWE COOTHOCWUTb PASMEPbI YACTEI
ATOPUTMUYECKOE, | KOHCTPYKLMM C PASMEPAMW U MPEAMETAMM, BbIPA-
BPEMEHHbIE, KOMBM- | XAFOLLMMM HASHAUEHWE KOHCTPYKLINM;
HATOPVMKA M T.M.) | & 3AKPENASTH M PACLUMPSITb 3HAHWS O PA3HbIX
BUAAX CYJIOB; O TOM, YTO WX CTPOEHWE 3ABUCUT OT
OYHKUMOHANIBHOTO HASHAYEHMS;
O NPOAOMXATb PA3BMBATb CMTOCOBHOCTb PA3-
JINYATB, HA3bIBATb 1 CUNTATb AETANN KOHCTPYK-
ToPA LEGO;
CAENAA CAM B kakoit BuA, WrPoBASt AESTENBHOCTL: CHOXETHO-POJEBASH UMPA:
AKTUBHOCTW «[TYTELUECTBVME 13 MPOLUNOTO B HACTOSILLEEE»
BOBJIEYEHbI JETU O WUrPOBOE NYTELIECTBME NO MOCKBE - PEKE, HA
(NPOEKTHAS, KOPAB/INKAX, CAENAHHbIX PEBSTAMM C UCMO/b30-
NrPOBAS, PEYEBAS], | BAHVMEM WHTEPAKTMBHOM MECOYHULLI ISANDBOX,
MO3HABATE/IbHAS, | KOTOPASI IAET BO3MOXHOCTb MOZENVIPOBATH
NCCNEAOBATENb- WNHTEPAKTUBHYHO CPEAY ANS MPOXUBAHMS AETbMM
CKASI, SNIEMEHTAPHAS | FIYBOKOrO, MHOTOTPAHHOIO, IMYHOCTHO 3HAYM-
WNHXEHEPHO-TEXHWU- | MOTO OMbITA B UTPOBOW, NCCNEAOBATENBCKOW U
YECKAS, KOMMYHW- | TBOPYECKOW AESTENBHOCTU.
KATVIBHAS U1 A1P.) O DKCMEPUMEHTANBHAS: IETU MOTYT CAMO-
CTOSITENbHO MPUAYMATb MOZE/b KOPAB/S, NOAKN
(MCKATb APYTVE CNOCOBbI KOHCTPYMPOBAHUS);
DIEMEHTAPHO-UHXEHEPHAS, TEXHUYECKAS ESTENb-
HOCTb: KOHCTPYMPOBAHWE NOCTPOWKI NOAKM NO
3AMBIC/Y UV OBPA3LLY.
0 KOMMYHVKATVBHAS: PA3BMBATL YMEHME MNO-
HATHO AN OKPYXKAFOLLVIX BbIPAXATH CBOW MbIC/IN,
OBOTALLATbL C/TOBAPb JIETEM; BOCMUTBIBATb YMEHME
JIOrOBAPUBATBCS AIPYT C IPYTOM /151 PELLEHWS OB-
LLEV 3AZIAYM; PA3BMBATL YMEHWE AENATb BbIBOAbI
HA OCHOBE PAHEE MOJIYYEHHBIX 3HAHUI;
0 [MTPOEKTHAS: YEPE3 KOHCTPYMPOBAHWE ¥
[IETEA PA3BVBAETCS BOOBPAXEHVE, TBOPYECKOE
MbILUNEHVE, ®OPMUPYIOTCS MO3HABATE/IbHBIE
WNHTEPECHI K PA3/IMYHBIM COOPYXEHWSIM.
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CETOAHS MBI TIOAEAMMCS OITBITOM PABOTBI TIPUMEHEHNSA STEAMS-TEX-
HOAOI'MI1 C HMCIIOAB3OBAHHMEM MIPOBOI'O HABOPA «MOs MOCKBA». MbI BBIBPAAU
TEMY ITPOEKTA «[TPOIr'VAKA MO MOCKBE-PEKEY.

LIEABIO MPOEKTA CTAAO HAVUMTBH AETEIN CO3AABATBH OBPA3 BYAVIIEI TO-
CTPOVIKHU, MCITOAB3YS MTPEAAOKEHHBIE VCAOBUA,

3AAAUU TIPOEKTA:

OBPA3OBATEABHBIE:

0 OBYUATH KOHCTPYMPOBAHMIO MOAEAM KOPABAS I1O OBPA3LLY, A TAKJKE MC-
KATb APVI'ME CIHIOCOBbI KOHCTPYUPOBAHUA (CO3AABATD CBOU MOAEAM);
O IMPOAOAKATH VUUTB PELIATH AUAAKTUUECKUE 3AAAUM;

PA3BUBAIOIIME:

O MPOAOAKATH PA3BUBATH CIIOCOBHOCTH PA3AMYATH, HA3BIBATH M CUUTATD
AETAAN KOHCTPYVKTOPA LEGO);

(0 PA3BUBATB VMEHUE BBIAEASTE OCHOBHBIE UACTH ITOCTPOVKN (KOPITYC CVA-
HA, [IAAVBA, PYBKA, HOC 1 KOPMA);

0 COBEPLIEHCTBOBATBH VMEHHWE PABOTATbH I10 MHCTPYKLIVM;

0 COBEPHIEHCTBOBATH KOMMYHUKATHBHBIE HABBIKII;

BOCNUTATEABHBIE:

0 BOCIMTAHME HMHTEPECA K KOHCTPYHUPOBAHMIO MOAEAEF, BOCITUTAHNIE
BEPBI B CEBSI U CBOM BO3MOKHOCTU.

CPEACTBA PEAAM3AILIMH: AETAAM HABOPA KOHCTPYKTOPA LEGO DurLO
«Mos MOCKBA».

AAHHBII TTPOEKT COCTOUT U3 HECKOABKUX OTAMOB: MOATOTOBUTEABHBIN,
OCHOBHOI1, UTOTOBBII (IPE3EHTALIMOHHBII).

ITOATOTOBUTEABHBI DTAIT

3HAKOMCTBO AETEN € TEMOH «ITPOI'VAKA 110 MOCKBE-PEKE» HAYAAACH C
[IPOCAVIIUBAHUSA CKA3KU «AAEHBKMIT IBETOYEK». BBIAM ITOKA3AHBI PA3HBIE MAAIO-
CTPALIMM 3HAMEHMWTBIX XVAOKHUKOB HA CHOKET «[ IAABAHME 110 3AMOPCKUM CTPA-
HAM», CO3AAHA TTPOBAEMHASI UTPOBAST CUTYALINA, B KOTOPOI AETU OTIIPABASIFOTCS B
MMVTEIIECTBUE BMECTE C MOCKOBCKMM KVIIIOM. AETU C BOABIIUM YAOBOABCTBUEM
PACCMATPUBAAM 1 M3VIAAU KOPABAM TOT'O BPEMEHH, OTBEYAAN HA TIOCTABAEHHBIE
BOITPOCHL (M3 KAKMX YACTEN, MATEPUAAOB, ®OPM COCTOMT KOPABAB? KAKMX BbIBA-
ET PA3SMEPOB? KAK OPMEHTUPOBAAMCH MOPEMNAABATEAM, NMYTEIIECTBEHHWKU B TE
BPEMEHA, 4YTO MCITOAB30BAAM AASL HABUTALIMH, A UTO HCITOAB3VIOT B COBPEMEHHOM
MUPE?). OCOBOE BHUMAHUE Mbl VAEAMAU CPABHEHHWIO COBPEMEHHBIX KOPABEABHBIX
[MOCTPOEK U MPOIIABIX AET. A TAKKE PACCMOTPEAM U CPABHHUAM KAPTBI-HABHTA-
. TTOCAE 3HAKOMCTBA MBI MEPEIIAN K OCHOBHOMY DTAITY.

OCHOBHOV BTAIT
MbI ITPEAAOKHMAU AETAM CO3AATH CBOIO AOAKY, KOPABAMK, HMCIIOAB3Vs
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LLEGO — KOHCTPVKTOP. BBIAA TIPEAAOKEHA KAPTOUKA-OBPA3EIN. AAAEE PEBA-
TA OBBEAMHUAMCH B MAAEHBKME TTOAIPVIIITBI U CKOHCTPYHPOBAAM CBOM MOAE-
AW BOAHOTO TPAHCIOPTA. BBIAA TTPOBEAEHA BECEAA, UTO TTOAVYMAOCH, KAKUE
TPYAHOCTU BO3HUKAAM, YTO MOJKHO BBIAO Bbl EIIE AOBABWUTbH AAA CBOEM IO-
CTPONMKU. TAKKE AASL KAXKAOI TPVIIIIBI BBIAO TIPEAAOKEHO MPUAVMATBD U CO-
CTABUTBH PACCKA3 HA TEMBI «MOIT MVIb», «BEAUKUE MOPEMAABATEAU» U T.A.

HA UTOTOBOM 3AHATUM AETH OTIPABUAMCH B ITVTEIIECTBUE 11O MOPSM,
HUCITOAB3YA MHTEPAKTHUBHYIO MECOYHUITY ISANDBOX, 11 BEPHVAUCH AOMOI 110 MO-
CKBE-PEKE HA KOPABAWMKAX, CAEAAHHBIX CAMUMU PEBATAMU M3 LEGO-KOHCTPYKTO-
PA.

HA mPOTSKEHNUM BCEN MPOEKTHON AESTEABHOCTU AETH TTOCPEACTBOM HA-
BAIOAEHUS, MOAEAWMPOBAHUS, DKCITEPUMEHTHPOBAHUS U3VIAAN PA3AMUHBIE MOAE-
AM KOPABAEF, AOAOK. AETH HAVUMANCH CAMOCTOSATEABHO AHAAU3UPOBATH OBBEKT,
BBIAEASIT KAK OCHOBHBIE, TAK U BTOPOCTEIEHHBIE UACTH KOHCTPVKIIMM, HAVUU-
AWCH OITEPUPOBATH OBPA3AMU B ITPOCTPAHCTBE, MTO3HAKOMUANCH C APXUTEKTYPO
KOPABAEN, HAXOAMAM HOBBIE PEHIEHUS KOHCTPYHUPOBAHUS CBOUX MOAEAEI. 3A
BPEMS MPOEKTA HAVUMAWCH TBOPUECKU TTOAXOAUTB K KOHCTPYUPOBAHMIO OBBEK-
TA HA OCHOBE VKE UMEIOIIETOCS OITBITA.

TAKKE HEOBXOAMMO OTMETHUTb, UTO B PAMKAX TTPOEKTA BBIAU PACIINPE-
HBI TTPEACTABAEHUS AETEIT O PEKAX, TOPOAAX, O CTOAULIE POCcu, O AOCTOIPHUME-
YATEABHOCTAX TOPOAA MOCKBBI M, KOHEYHO, O BUAAX BOAHOT'O TPAHCITOPTA.

PE3VABTATBI TTPOAEAAHHOM PABOTBI MTOAHOCTBIO VAOBAETBOPHMAW T10-
TPEBHOCTHU, KAK MEAATOTOB, TAK 1 AETE[. PEBSTA PABOTAAU C BOABIINM UHTEPE-
COM. YCTHBIE OIPOCHI, TPOBEAEHHBIE TTOCAE 3AHSTHIT, CBUAETEABCTBVIOT O TOM,
YTO B CPEAHEM 95% BCEX PEBAT VCBOMAM OCHOBHBIE MOHATUA U TTPEACTABAEHUSA O
BOAHOM TPAHCITOPTE, O MOCKBE PEKE, O TOPOAE, B KOTOPOM MbI KHBEM.

B AAABHEMIIEM B PAMKAX HAIIETO TTPOEKTA «ITPOrvAKA 1o Mo-
CKBE-PEKE» PEBATAM COBMECTHO C WX POAUTEAAMU BBIAO TPEAAOKEHO T10-
DKCTMIEPUMEHTUPOBATD M CKOHCTPVUPOBATH MOAEAM KOPABAEN M3  PA3AWY-
HBIX APVIUX MATEPUMAAOB, TAKHUX KAK BYMATA, [EHOIIAACT, AEPEBO, TEM
CAMBIM TMOBVAWUTb PEBAT K AAABHEMIIEMY CAMOCTOATEABHOMY KOHCTPYMPOBA-
HUIO B HOBOM CMBICAOBOM 3HAUEHHU, CAEAATH COOTBETCTBVIOIIME BBIBOABI.

WITAK, XOTEAOCH BBl CKA3ATD, UTO BO3MOKHOCTY STEAMS-TEXHOAOIMIT
MO3BOASIOT CAEAATB MPOIIECC OBVUEHMSA U PA3BUTUSA AETEIN BOAEE DOOEKTUBHBIM
U UHTEPECHBIM, OTKPBIBAIOT HOBBIE BO3MOKHOCTU PAHHEIO OBPA3OBAHUS. AAIOT
AETAM BO3MOKHOCTH MU3VUATD MUP CUCTEMHO, BHUKATB B AOTMKY MPOUCXOAAINX
BOKPVI' IBAEHUI, OBHAPYKUBATDH U TIOHUMATbH UX B3AMMOCBSA3b, OTKPBIBAIOT AAS
AETEIT YTO-TO HOBOE, HEOBBIUHOE 1 OUEHB MHTEPECHOE. OKMAAHUE 3HAKOMCTBA
C UEM-TO HOBBIM PA3BUBAET AKOBO3HATEABHOCTbH W TTO3HABATEABHVIO AKTHB-
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HOCTB; HEOBXOAMMOCTDb CAMUM OIIPEAEAATH AAA CEBA MHTEPECHVIO 3AAAYY, BbI-
BUPATBH CITOCOBbBI M COCTABASATH AAI'OPUTM EE PEINEHWA, VMEHUE KPUTUYECKU
OLIEHMBATB PE3VABTATBI - BBIPABATBIBAIOT MH/KEHEPHBIN CTHMAD MBILIAEHMS; KOA-
AEKTUBHASL AEATEABHOCTD BBIPABATBIBAET HABBIK KOMAHAHOIT PABOTBHL. BCE 9TO
OBECITEUMBAET KAPAUHAABHO HOBBI, BOAEE BBICOKMIT VPOBEHB PA3BUTUSA PEBEHKA
1 AAET BOAEE IHIMPOKWE BO3MOKXHOCTH B BVAVIIIEM TTP1 BBIBOPE ITPO®ECCH.
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Praansaimsa STEAMS MPOEKTA
«TPETBAKOBCKAS TAAEPES. MOCKOBCKHIT ABOPUKY

MyxviHA HAata1b8 AHATOABEBHA,
BOCTTUTATEADL 1 BOY «lIlko14 Ne 1151,
1. MockBA

B HAIIM AHM BO BCE OBAACTH JKM3HEAEATEABHOCTHM YEAOBEKA BHEAPS-
FOTCS HOBBIE TEXHOAOI'MM. TTEPEA OBPABOBAHMEM CTABUTCS 3AAAUA — [MOAIOTO-
BUTbh PEBEHKA K ’KM3HM B COBPEMEHHOM OBIIECTBE, PA3BUTh HABBIKM BYAVIIEIO.
AKTYAABHBIM CTAHOBUTCSA ®OPMUPOBAHUE V AETEN AOIIKOABHOTO BO3PACTA TEX-
HUYECKHUX KOMITETEHILIMI, PA3BUTHUE HCCAEAOBATEABCKMX U HHKEHEPHO-KOH-
CTPYKTOPCKUX HABBIKOB, KPUTHIECKOTO MBIIIAEHUS, KPEATUBHOCTH, KOMAHAHOT
AEATEABHOCTW, VMEHUA PEIIATh HECTAHAAPTHBIE 3AAAUM. K1 B ®TOM ITOMOTAIOT
STEAMS TEXHOAOI'MH.

TTPUBEAEM MPUMEP PA3PABOTAHHOTO HAMK STEAMS MPOEKTA AASL AETEI
CTAPIIETO AOLIKOABHOT'O BO3PACTA «TPETBAKOBCKAS TAAEPES. MOCKOBCKUIT ABO-
PUK». AAS ETO PEAAM3ALIMM MBI MCITOAB30OBAAM METOAMYECKUIT KOMITAEKT KOH-
cTPYKTOPA LEGO «M0Os MOCKBA».

LIEABIO TTPOEKTA ABAAAOCH U3VUEHUE APXWUTEKTYPbl MOCKBBI [TPOIIABIX
AET M COBPEMEHHOCTHU TTOCPEACTBOM KOHCTPYKTOPCKOI AEATEABHOCTU B [MPOLIEC-
CE AETCKOT'O MPOEKTUPOBAHMUA.

AASL AETEI CTABUANCH 3AAAUM: PA3BUTHUE STEAMS HABBIKOB, VMEHUE
BUAETH OBPA30OBATEABHVIO ILIEAB 1 [TOABUPATH CITOCOBBI EE PEAAU3AILIMU, VMEHUE
MPUMEHATH TBOPYECKUE MEXAHM3MBI PEAAMBAIIAN 3AMBICAA, UHTEIPALIMA B COB-
CTBEHHVIO CKO’KETHO-POAEBVIO WIPY, YMEHHWE BCTVIIATH B KOMMYHUKALIMIO CO
CBEPCTHUKAMUM.

HA MEPBOM ®TAME MPOMCXOAMAA TTOCTAHOBKA MTPOEKTHOJ 3AAAUM.

McnoAb3ys MYABTUMEAUMHBIN TTPOEKTOP, MBI MO3HAKOMMAM AETEN C
TPETBAKOBCKOI FAAEPEEN. YTOUHUAM, UTO TAKOE KAPTUHHAS TAAEPESA, NUCTOPUIO
CO3AAHMA TPETHAKOBCKOIT TAAEPEU, KAKUE KAPTHUHBI TAM XPAHATCSA, HATTPABAEHIIA
JKUBOIIUCU (HATIOPMOPT, IEN3AK, ITOPTPET). COBEPLUMAM BHUPTVAABHVIO DKCKVP-
crto «ITporvakn no MOCKBE — MICTOPUSA MCKYCCTB BMECTE C XPIOLIEM». BHAEO,
TAE PUASA BEAET PEIMOPTAK C MECT, U30OBPAJKEHHBIX HA M3BECTHBIX KAPTUHAX. 3A-
TEM MBI TTOCMOTPEAU KAPTHHBI XVAOKHUKOB O MOCKBE MPOIIABIX AET. OTIPEAE-
AMAM, UTO TAKOE APXUTEKTYPA. OBCYAMAN APXUTEKTYPHBIE CTPOEHUS TEX BPEMEH.
OBPATUAM BHUMAHUE, UTO BO3AE AOMOB HAXOAWTCS HE AETCKAS ITAOIIAAKA, A
XO3ANCTBEHHDBIIN ABOP, ITAOAOBBII CAA VAU TTAPK.
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AAS BHAKOMCTBA C OBBEKTOM MOCKBBI MBI OBPATHANCH K KAPTUHE BAcCH-
A TTOAEHOBA «MOCKOBCKHIT ABOPHK», [TIPOCMOTPEAM BUAEO, I'AE PEBEHOK PAC-
CKA3BIBAET CBEPCTHUKAM O ITPOU3BEAEHMU MCKYCCTBA. AAAEE ITIPUMEHHAK [TPHEM
«OTPYKEHME» B KAPTMHY. 3AKPBIAM T'AA3KM U OTIPABUAMCH MVTEIIECTBOBATD.
3AAABAA BOIPOCBL, HAIIPABAAAM PEUb AETEN. (UTO Mbl BUAUM? KAKUE MOCTPOKU?
HaA uro noxoxun? YTo AEAAIOT AETH? AABANTE TTOAOMAEM TOBAMZKE M CITPOCHM,
KVAA MAET JKEHIIMHA C BEAPOM? DTO HAIIM AHU UAW MPOLIAOE? [TOUEMY BBl TAK
AVMAETE? 1 T.A.). Mbl MCIIOAB30BAAM MIPOBBIE BOOBPAKAEMBIE CUTVALIMIM, CTAPA-
AUCDH BBI3BATb ®MOLMOHAABHBIN OTKAMK V AETEI OT PABOTBI XYAOKHUKA. TAKXKE
OBPAILIAAM BHUMAHME HA THIIBl M OCOBEHHOCTU APXMTEKTYPHBIX COOPY KEHUII.
3ATEM MBI MOKA3AAM AETAM «MOCKOBCKHIT ABOPHMK» B. TTOAEHOBA, 3ATIEUATAEH-
HbIM B HALLU AHM, XPAM CIIACA TTPEOBPAKEHMSA HA TTECKAX, M3OBPAKEHHBII HA
KAPTUHE. OCOBO OTMETHMAU ®OPMY KPBIIIM U KVIIOAOB XPAMA. HAIIIAM DTOT OBb-
EKT HA KAPTE. [IOCAE ®TOIO MO3HAKOMUAM C COBPEMEHHBIMM APXUTEKTYPHbBIMU
COOPY/KEHUAMU MOCKBBI, HALLIEI'O PAMIOHA, AETCKMMM WMIPOBBIMU MMAOILLIAAKAMM.
CPABHUMAM APXUTEKTYPY HACTOSIIEIO BPEMEHU M TPOIUABIX AET, BBIACHUAN, KAKUE
HAEMEHTBI APXUTEKTYPHl ECThb V BCEX CTPOEHMIT, U UEM OHU OTAMYAIOTCA. KAK
BBITASIAUT COBPEMEHHBIIT MOCKOBCKHIT ABOP, M YTO B HEM M3MEHUAOCH.

AAAEE MO3HAKOMUAUCH C MPO®ECCUEN APXUTEKTOPA, V3HAAM, UTO OH
[TPMAVMBIBAET M CO3AAET 3AAHMS M COOPY/KEHMS, UEPTUT C ITOMOIIBIO KAPAHAAILIA
U AMHEEK CXEMBbI BVAVIIHX MOCTPOEK HA BYMATE. YTOUHUAM, KAKUE 3HAHWSA HEOB-
XOAMMBI APXHUTEKTOPY. 3ATEM MBI ITPEAAOKMAN AETSAM TTOMNPOBOBATH CEBS B POAU
APXUTEKTOPOB, HAPMCOBATD «[TAOIIIAAKY MEUTBI» — OBBEKTBI, CO3AAHHBIE ®AHTA-
3UEN AETEN. TAKKE YUMAN COCTABAATB CXEMBI OBBEKTOB UI'POBOIT MTAOLIAAKH (C
MOMOIIIBIO IIIABAOHOB).

BTOPOI TAIT HALLIEI'O TTPOEKTA — KOHCTPYHMPOBAHME.

PEBATA KOHCTPYUPOBAAM T10 MOAEASIM, M30OBPAKEHHBIM HA KAPTOUKAX;
O CXEMAM, KOTOPBIE CAMU COCTABASAM; IO YCAOBHAM U 3AMBICAY.

BHAUAAE AETH MTPUAYMBIBAAM OBBEKTBI U CIOKETHI KOMITO3ULIMU, CO3AA-
BAAM 3AMBICEA BVAVIIHX MMOCTPOEK. 3ATEM PACIHPEAEASAN OBBEKTBI [TOCTPOMKU
U OTBUPAAM KOMITAEKTBI AASL CO3AAHMA KOMITO3ULIMU. [TPOAYMBIBAAM, M3 KAKUX
YACTEN BYAET COCTOSTh [TOCTPOVKA, KAKHME CITOCOBbl COEAMHEHUSA BYAVT CAMBIMU
MPOYHBIMM. [TPOSABMB TBOPYECKMIT MOAXOA, PEBATA CKOHCTPYUPOBAAM OBBEKTHI
UTPOBOM MAOILLIAAKM, MPOBEPHMAN MPOYHOCTb KOHCTPYKLMIT, OBCYAUMAM MX ®VHK-
LIMOHAABHBIE OCOBEHHOCTU, OBBICHHUAU APVI APYIY BAKHOCTH AAHHOT'O KOH-
CTPYKTHBHOI'O PEITEHUA. AETH UMEAU BO3MOKHOCTb AOBABASATH, M3MEHSTH OBb-
EKTBI [TOCTPOIIKU, KOMBUHUPOBATb AETAAU. [TOCAE ®TOrO COEAMHUAM OBBEKTHI B
EAMHYIO KOMITO3ULIMIO, CAMOCTOSTEABHO AHAAU3HMPOBAAM ITOCTPOMKY, PACCKA3bI-
BAAU O MPOAEAAHHOI PABOTE.
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PEBATA CO3AAAM COBPEMEHHBIIT ABOP C AETCKOI ITAOIIAAKOI U «ITAO-
LIAAKY MEYTBI», TAKKE KOMIO3ULIMIO 110 MOTHMBAM KAPTHMHBI BAcuAma [TOAEHOBA
«MOCKOBCKUIT ABOPUK». AASI CTPOUTEABCTBA BBIAM MCIIOAB3OBAHBI AETAAU KOH-
ctrykTOPOB LEGO DUPLO 11 LEGO SYSTEM.

3ABEPIINB PABOTY, AETH MTPEACTABUAN CBOU KOMITO3MILIMU, MO KEAAHUIO
DGOTOIPAGHUPOBAAN TTOCTPOMKU. COMOCTABUB MMOCTPOEHHBIE KOMITO3ULIMU, PEBSITA
CAEAAAM BBIBOA O PA3AMYMM B APXUTEKTVPE ITPOIIABIX AET U HACTOSAIIEIO BPEME-
HHU.

HA TPETBEM BTAIE PEBATA C VAOBOABCTBUEM MIPAAU B CHOKETHO-POAE-
BBIE MIPHl C MCIOAB3OBAHUEM CO3AAHHBIX KOHCTPVKLMI: « MBI APXUTEKTOPBI»,
«BECEAAS MPOTVAKAR, «[TAOIITAAKA MEUTBI». [TOUVBCTBOBAAU CEBS APXUTEKTOPAMU
1 OLIYTUAM TTPOLIECC CO3AAHMA APXUTEKTYPHOI KOMITO3UIIMU,

TTPOEKT TMO3BOAMA AETAM M3VUWTh APXWUTEKTYPY MOCKBBI TTPOIIABIX AET
1 COBPEMEHHOCTU MOCPEACTBOM KOHCTPYKTOPCKOM AEATEABHOCTM, CIIOCOBCTBO-
BAA PA3BUTUIO KPMTHUYECKOI'O MBIIUAEHUA, HOHUMAHUSA OCHOB MPOEKTHPOBAHUA,
KPEATHBHOCTU. PEBATA OBPEAM YMEHME BUAETH OBPA3OBATEABHVIO 3AAAUY U
MOABUPATD CIMOCOBBI EE PEAAM3ALINM, HAVIMAUCH CO3AABATH U BOTIAOIIATDH 3A-
MBICEA OBBEKTOB APXWUTEKTYPHBIX COOPY/KEHUI, AHAAM3UPOBATBH, CPABHUBATD,
OBOBIIATB, CAMOCTOATEABHO U TBOPYECKU HMCIIOAB3OBATH MOAVUEHHBIE 3HAHUA,
COBEPIIEHCTBOBAAM KOHCTPYKTOPCKUE CITOCOBHOCTH, MPOABUAM KOMMYHUKATHB-
HBIE HABBIKH.

MBI CAEAAAUM BBIBOA, UTO APXUTEKTYPHBIE OBPA3BI, BHIPAJKEHHBIE UEPE3
LEGO KOHCTPYMPOBAHME, SBAAIOTCS TOAUKOM K CAMOCTOSTEABHON AESTEABHO-
CTU AETEN. BHEAPEHUE B TTPAKTUKY KOHCTPYKTOPA LEGO «Mosg MOCKBA» UMEET
HIMPOKUE BO3MOKHOCTU B BOCITUTAHUM M PA3BUTUN AOIIKOABHUKA.

TexHonorns | XAPAKTEPUCTUKA | HA YTO OPVEHTVMPOBAHA OnWCAHVME NPAKTLKIN
S HAykA YTO 1 KAK UCCNE- CnOCOBCTBOBATb MPAKTUYECKOMY Y YMCTBEHHO-
AYVEM? YTO 1 KAK MY 3KCNEPUMEHTUPOBAHWIO, OBOBLLEEHNIO, YCTA-

N3YYAEM? YTO 1 KAK | HOBNEHMIO MPUYNHHO-CNEACTBEHHbIX CBAZEN.
MO3HAEM? C034ABATb YCNOBMS ANS PA3BUTUS Y AETEN
NPOBNEMHO-MOWCKOBOVI 1 UCCNEAOBATENBCKOW
LEATENBHOCTI B MPOLIECCE KOHCTPYKTOPCKOW U

AV3AVH - AEITENBHOCTU AETEN.

T TexHonorus KAkow AnropuT™ 3HAKOMCTBO C TPETbSIKOBCKOW TANEPEEN.
NESTENLHOCTM OCBA- | IMPoryku no Mockse - cTopus UCKYCCTB
VIBAKOT JET? BMECTE C XPHOLLEW (BUPTYA/IbHAS 9KCKYPCUS).

OB30P KAPTUH O MOCKBE MPOLLMbIX NET.
PACCMATPUBAHVIE KAPTVHBI BACAMs TonEHOBA
«Mockosckuin asopPuk» (Buaeo Mon Mysew ¢
TPETbAKOBCKOW FANEPEEN. Bbinyck Ne5). «[1o-
TPYXEHWE» B KAPTVIHY, OBCYXKAEHWE.
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=

TexHonorus

Kakoi Anroputm
JESTENBHOCTU OCBA-
MNBAIOT AETU?

OB30P COBPEMEHHbIX APXUTEKTYPHbIX OBbEKTOB
Mockabl.

CPABHEHWE APXWUTEKTYPbI COBPEMEHHOCT U
MPOLLBIX IET.

PricoBAHME «[1NOLAAKA MEYTBI».

COCTAB/IEHVE CXEM OBbEKTOB UrPOBOW M/OLLAA-
Ku (C MOMOLLbIO LLABNIOHOB).

PACNPEAENEHNE OBLEKTOB MOCTPOMKMA.
KOHCTPYNPOBAHWE OBbEKTOB UIPOBOW M0~
LLAZKN.

COEAVHEHVE OBBEKTOB B EAVHYKO KOMMO3MLMIO.
AHANV3 NOCTPOVIKM.

CHOXETHO- POJIEBBIE WUrPbI.

WIHXUHUPUHT

KAkom nPoaykT
(NPOEKT) CO3AAIOT
NETN?

OPraHM3ALMS NPOAYKTUBHOWM AESTENBHOCTM AE-
TEA HA OCHOBE XYAOXECTBEHHOIO W1 TEXHWUYECKO-
rO TBOPYECTBA MPU KOHCTPYVPOBAHMM OBbEKTOB
MrPOBOW MNOLWAAKN.

PA3BUTUE XENAHMS TBOPUTb U N30BPETAT,
CO3/ABATb W BOMJIOLLATb 3AMBICE/T OBEKTOB
APXUTEKTYPHbIX COOPYXEHWI.

OBYYEHVE JETEN COCTAB/IEHWIO CXEM OBbEKTOB
MrPOBOW MNOLWAAKN.

DOPMUPOBAHVE MPEACTAB/IEHWI O 3ABUCMOCTH
NMPOYHOCTY KOHCTPYKLIM OT CMOCOBA COEAMHE-
HWS EE OTAE/IbHbIX 3/IEMEHTOB.

WckycctBo

ICAKVIE XYJOXECTBEH-
HO-BbIPASUTE/TIbHbIE
CPEACTBA NCKYCCTBA
PEBEHOK OCBAVIBAET?

MPVOBLLEHVE AETEM K MPOU3BEAEHMAM MCKYC-
CTBA (BMAEO 3KCKYPCUM, MPE3EHTALIAS, KHUKHAS
WNNKOCTPALIMS).

PEKOMEHAYEMbIE MPOV3BEAEHNS NCKYCCTBA!

B. MoneHoB «MoCKOBCKUIA ABOPUIK,

B. MoneHoB «BABYLLKMH CAZ»,

A.CaBPACOB «/1BOPUIK. 31MA»,

B. MakoBckuit «HA BYbBAPE».
DOPMUPOBAHUE LIEHHOCTHO-CMbIC/IOBOrO
BOCMPUATLS 1 NMOHVUMAHMS MPON3BEAEHI
NCKYCCTBA.

(DOPMUPOBAHWE MPEACTAB/IEHWA OB APXUTEKTYPE,
3HAKOMCTBO CO CPEACTBAMM BbIPASUTENIbHOCTY
APXWUTEKTYPHOTO COOPYXEHUS (®OPMA, LIBET,
OBbEM, JEKOP).

MATEMATVIKA

IKAKVIE 3NEMEHTBI
MATEMATUYECKO-
IO MbILLEHMSA
PA3BVIBAET PEGEHOK
(FEOMETPUYECKOE,
MPOCTPAHCTBEHHOE,
ANTOPUTMUNYECKOE,
BPEMEHHbIE, KOMBU-
HATOPVIKA 1 T.M.)

PA3BUTUE MATEMATUYECKVIX MPEACTAB/EHUN JE-
TEWM (®OPMA, LIBET, PASMEP, KOMIMYECTBO, YACTb,
LIE/IOE, MPOCTPAHCTBO, BPEMS).

PA3BUTUE NOTVYECKOTO MbILL/EHUS.

YunTb CAMOCTOSATENILHO AHANIM3VPOBATL OBbEKT,
BbIAENATL B HEM OCHOBHBIE UACTY.

YuuThb rPYMNMMPOBATL MPEAMETbI.

PA3BWTUE NOWCKOBOW AEATENBLHOCTU (HAXOAWTH
HOBbIE PELLIEHWS B MPOLIECCE KOHCTPYMPOBAHMS
MIOLAZLKA MEYTBI).
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TexHoNnorus | XAPAKTEPUCTUIKA

HA 4TO OPMEHTUPOBAHA

ONUCAHVE MPAKTUKM

CAEnA cAM

B kAkoWt BUA AKTUB-
HOCTV BOB/EYEHbI
LETV (MPOEKTHAS,
MFPOBAS], PEYEBAS,
MO3HABATE/bHAS,

VNICCNEAOBATENBCKAS,

[MPOEKTHAS AESTENBHOCTb: YEPE3 KOHCTPYKTOP-
CKYHO AEATENBHOCTb Y JETEA PA3BUBAETCS BOOB-
PAXEHWE, BHUMAHWE, TBOPYECKOE MbILLJIEHUNE,
YMEHWE OBOBLLATb, AHAJIU3NPOBATb, PASBUTUE
MHANBUAYANBHOCT PEBEHKA, CAMOCTOATE b=
HOCTW, MHULIMATMBHOCTW, MOUCKOBOW AKTVB-

SIEMEHTAPHAST UHXE-
HEPHO-TEXHUYECKAS,
KOMMYHUKATNBHAS
v ap.)

HOCTU.

WIrPoBAS AESTENBHOCTb: CHOXETHO-POJIEBBIE
NrPbl: «Mbl APXUTEKTOPBI», «BECENAS nPoryn-
KA», «[1NOLWAAKA MEYTBI».
[MO3HABATENBHO-UCCNEAOBATENBCKAS: N3YYEHVE
APXUTEKTYPHbIX OBbEKTOB MOCPEACTBOM KOH-
CTPYKTOPCKOVI AESTENBHOCTL.

PEUEBASI: OBOTALLEHUE 1 AKTUBM3ALINS C/TOBAPS,
COCTAB/IEHUE PACCKA3A «EC/IM Bbl 5 BbIT APXUTEK-
TOPOM...», PA3BUTME PEYM U PEYEBOE OBLLEHVE
HA BCEX 3TAMAX MPOEKTHOW AEATE/IbHOCTW.
DNEMEHTAPHAS MHKEHEPHO-TEXHUYECKAS: UC-
MONIb30BAHVIE PA3/IMYHbIX MPUEMOB KOHCTPYM-
POBAHWS, BO3MOXHOCTb AOMO/HATL CTPOU-
TE/IbHbIVI MATEPVAN APYTUM KOHCTPYKTOPOM,
[IOBAB/SATb, N3MEHSATb OBbLEKTbI MOCTPOVIKM,
KOMBVHMPOBATb.

KOMMYHVKATVBHAS: PA3BUTUE HABBIKOB COTPY/-
HWYECTBA B COBMECTHOWI AESTENBHOCTN —AETU
YUATCS JOTOBAPVIBATBCS, PACMIPEAENSATH OBbEKTbI
MOCTPOWIKM MEXAY COBOW.
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STEAMS nroreKkT « HAUAAO PABOTHI.
ITO3HAKOMBTECH C KADE»

CEPYEHKOBA MAPHHA MIUXAIAOBHA, BOCIIUTATEAD,
Hosrko4a EAEHA BAAAMMUPOBHA, BOCIIUTATEAD ,
150V «llkoa4 MAprbrirA PoriiAy, 1.MoCKBA

BOABIIMHCTBO AETEN B AIOBOM BO3PACTE AIOBAT UIPATH B KOHCTPYKTOP.
EcAM PEBEHKY OBBSCHUTD M PACKPBITH HEKOTOPBIE AATOPHUTMBI UI'PHI C KOHCTPVK-
TOPOM, TO EI'O MHTEPEC K UI'PE C HUM BO3PACTET ELLUE BOABLIE. [TOMHUMO YAOBOAB-
CTBUS OT KOHCTPYUPOBAHMSA AETU  PA3BMBAIOT EILLE MHOI'O PA3AMYHBIX HABBIKOB
11 VMEHUI, UTPAST B KOHCTPYKTOP.

B AAHHBIT MOMEHT B VCAOBUAX AOITKOABHOI OPTAHM3AIINM BOABIITUM
UHTEPECOM ITOAB3VIOTCAI STEAMS-TEXHOAOTMN. VIMEHHO OHH ITO3BOASIOT ITEAA-
I'OIAM B HOBOI ®OPME OCVIIECTBASTH 3AHATHA C AETBMU U BOCITUTBIBATH HOBOE
VCIELHOE [TOKOAEHUE UCCAEAOBATEAEI, N30BPETATEAEN, XYAOKHUKOB M MATE-
MATHKOB, T.E. PASHOCTOPOHHE PA3BUTOI'O PEBEHKA M TTOAHOLIEHHYIO AMUYHOCTb.

STEAMS TIPOEKT € KOHCTPYKTOPOM LEGO “Most MOCKBA”, BBIA PEAAU-
30BAH C AETBMU CPEAHEI TPVIIIBI AETCKOTO CAAA. [TPOEKT BBIA KPATKOCPOUHBIM,
BCEI'O ABE HEAEAU, HO TIOTPYJKEHUE IO TEMATUKE ITPOEKTA BBIAO ITTOAHBIM. BCE
3AHATUS 110 HEIMOCPEACTBEHHOI OBPA3OBATEABHOM AEATEABHOCTH (KPOME MV3bl-
KU 1 OU3KVABTVPBI) BBIAM MOCBSALEHB HIMEHHO AAHHOMY MPOEKTY.

TExHoONOrVIA XAPAKTEPUCTUIKA HA 4TO OPVEHTUPOBAHA OnNWNCAHVE MPAKTUKM
S Hayka Yto v KAk uccne- | JETV 3HAKOMATCS C PA3IVYHBIMLA CETEBBIMU
AVEM? YTo 1 kAK | MOCKOBCKMMM KAGE C MOMOLLIO ®OTOTPADUI,

M3YUAEM? YTO 1 KAK | ®WNbMOB, BECEA, 3D 3KckyPcum. Jenstcs
MO3HAEM? BMEYATIIEHVIAMMN.
MoaPOBHO PACCMATPUBAIOT UHTEPLEP TUMOB
TAKMX KAGE KAK: KAGE-MOPOXEHOE, XKENATEPVS,
LIOKONAQHWLIA, CEMEMHBIE JETCKME KADE.
V13yUAIOT ACCOPTUMEHT B/HOZ B 3ABMCMMOCTM
OT TUMA KA®E. MOCPEACTBOM HAB/HOAEHNS,
3KCMEPVMEHTUPOBAHUS U
MOZENNPOBAHUS, V3YUAIOT
TEXHO/OTMIO MPUFOTOB/EHWS AECEPTOB — MOPO-
XEHHOE, MAPOXHOE, TOPTbI U T.M. [OCPEACTBOM
BECE/Ibl V1 POMEBBIX WP PACLUMPSIOT CBOV MO3HA-
HWSl B COEPE MPODECCUM CYLLECTBYIOLLINX B KADE.
PA3BUPAIOTCS B MPABW/IAX MOBEAEHMS B KADE.
KOHCTPYMPYIOT PASHOOBPA3HBIE TUMbI KADE,
WNHTEPBEPA B HUX.
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TexHonorus

XAPAKTEPUCTUKA

HA UTO OPUEHTUPOBAHA

OMUCAHVIE NMPAKTUKN

T

TexHONOrMS

KAko#n Anropntm
JESTENBHOCTA OCBA-
VIBAKOT JETI?

3HAKOMCTBO C MOCKOBCKMMU KADE
3HAKOMCTBO C AETCKAMM KADE (HAVBOJIEE MOMY-
NAPHBIMU UX TUMAMM)

Y3HAIOT MEHIO KA®E B 3ABUCUMOCTI OT Er0
TUNA. JIENST 13 CONEHOMO TECTA U MNACTUMHA
NECEPTBI. JJENAT HA HECKOIbKO YACTEM U CNOEB.
3HAKOMSTCS C TEXHO/IOMVIEN MPOW3BOACTBA
MOPOXEHHOTO.

KOHCTPYMPYIOT ECEPTBI U3 KOHCTPYKTOPA LEGO
«Mos MockBa» (koPoBKA A5) :

O B VHAMBMAYANBHOWM PABOTE MO CBOMM
CXEMAM-PUICYHKAM;

O B KOMAHAHOW PABOTE MO CBOEMY 3AMbIC/TY.
PACMPEAENSIOT MEXAY COBOM KOHCTPYWPYEMBIE
OBbEKTHI.

3HAKOMSTCS C MPOPECCUSMM CYLLECTBYIOLLMM
B KA®E (KACCMP, O®ULIMAHT, NoBAP). C nomo-
LLbIO MEJATOTA (A MOTOM CAMOCTOSITE/IbHO)
OBbITPBIBAIOT AEATENBHOCTb KAXAOW NPOGECCUN.
W3YUAIOT MHTEPLEPLI KAGE B 3ABUCYMOCTU OT
TUNA U TEMATUKM (NOABMPAIOT HA3BAHNS). OB-
CYXZAAKOT HAMPABNEHHOCTb Y MEHIO KA®E.
KOHCTPYMPYIOT KA®E MO COBCTBEHHOMY 3AMbIC/TY
113 KOHCTPYKTOPA LEGO (kopPoska A5, A21, A10,
A11).

AHANUBUPYIOT MOCTPOVIKM.

CHOXETHO-POJEBBIE UMPbl C MOCTPOEHHbLIMM
OBbLEKTAMM.

VIHKUHUPUHT

Kakow npoaykT
(NPOEKT) CO3AAIOT
NETN?

KOHCTPYMPOBAHWE PA3/INYHbIX ECEPTOB 1 KAGE
113 KOHCTPYKTOPA LEGO.

,ﬂ,ETl/I YUATCS MEPEHOCUTH CBOW 3AMBICES HA
CXEMY-PUCYHOK, A MOTOM KOHCTPYUPYHOT MONY-
YEHHbIE JECEPTHI.

Y [ETE PA3BUBAIOTCS MPOEKTHO-TEXHUYECKME
YMEHWSA HA OCHOBE CO3AAHWSA MHTEPLEPA KADE:
KOHCTPYMPOBAHWE MEBE/IN, AETCKMX KOMHAT,
BUTPVH 1 T.A4.

WckycctBo

KKAKVIE XY OXECTBEH-
HO-BbIPASUTE/IbHbIE
CPEACTBA NCKYCCTBA
PEBEHOK OCBAMBAET?

PA3BUTUE TBOPUECKOW AESTENBHOCTU U AN3AI-
HEPCKOTIO MbILLJTIEHNA.

C NOMOLLBKO MNACTUAMHA 1 CONEHOTO TECTA
CO3ZAIOT PA3MINYHBIE AECEPTHI. MPUAAIOT GOPMY
MO CBOEMY 3AMbIC/Y, YKPALLAKOT PASNTMYHBIMW
VHITPEAVNEHTAMW, BbIBUPAIOT LIBET.

OBCYXAEHNE OBCTAHOBKM, VHTEPBEPA B KA®E.
CAMOCTOSTENBHO MOABUPAKOT UHTEPLEP A1
CBOErO KA®E B 3ABUCMMOCTW OT TUMA 1 HANPAB-
JIEHHOCTW.
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HOCTV BOB/EYEHbI
JETV (NPOEKTHAS,
MFPOBASI, PEYEBAS,
MO3HABATE/bHAS,
VNCCNENOBATENBCKAS,
SMEMEHTAPHASH UHXE-
HEPHO-TEXHMYECKAS,
KOMMYHUKATVBHAS
v ap.)

TexHonorns | XAPAKTEPUCTUKA | HA 4TO OPVMEHTMPOBAHA OMNWCAHVE MPAKTUKMN
M MATEMATUKA IKAKVE SNEMEHTBI PA3BUTME CAMOCTOSITENIBHOTO AHA/IM3A OBbEKTA.
MATEMATUYECKO- PA3BUTME NPOCTPAHCTBEHHOMO MbILLINEHMS.
rO MbILLMEHUS COOTHOCST AETANN MO PA3MEPY, FEOMETPUYE-
PA3BVBAET PEBEHOK | CKOW ®OPME.
(rEOMETPMYECKOE, | JLENEHME LIENOrO HA YACTU.
MPOCTPAHCTBEHHOE, | MoABUPAIOT AEMCTBUE “-", “+" (NP1 CO3AAHUN
ANTOPUTMUYECKOE, | CNIOEB B AECEPTE, UrPA “KAccup KA®E").
BPEMEHHbIE, KOMBU- | PA3BUTUE NOMCKOBOW AEATENBHOCTU (HAXOAUTH
HATOPVIKA 1 T.1.) HOBBIE PELLIEHWUSI KOHCTPYMPOBAHWS MOCTPOWKIA)
Caenan cam | B kakowt Bua AKTVB- | JLETV BOBNEKAIOTCS B SNEMEHTAPHYHO UHXKEHEP-

HO-KOHCTPYKTUBHYIO AEATE/IBHOCTb C MOMOLLbIO
NVAAKTNYECKMX U CHOXKETHO-POJEBBIX WTP.
CAMOCTOSITENILHO M B KOMAHZE KOHCTPYMPYIOT
[IECEPTbI U HTEPLEP KA®E, CO3/IAIOT CXEMBbI.
DKCMEPUMEHTUPYIOT C MOCTPOVIKAMU. [1Pn
CO3JAHUW JECEPTOB MEHSIOT HAUMHKMA,
HAMO/HEHWS, YKPALLEHUS (T.E. MEHSIHOT BKYC
LECEPTA). [PU CO3AAHMN NHTEPLEPA MEHSIIOT
MONOXEHWUE MEBENN, AOBAB/SIOT U 3AMEHSIIOT
NMPOBbIE KOHCTPYKLINM, 30HbI.

[lOrOBAPVMBAIOTCS O CO3AAHUN EAMHOTO MPO-
CTPAHCTBA CO3/IABAS UHTEPLEP KA®E (KOMMYHM-
KATUBHAS EATENbHOCTB).

VIrPAst B UTPbI CTAPAIOTCS YETKO COOPMY/INPO-
BATb CBOO MPOCHEY, CAENATb MPABU/ILHO

3AKA3 (PEYEBAS AEATE/IbHOCT).

OBMEHMBAIOTCS BMEYAT/IEHMSMI O MOCELLEHM
KA®E C POAUTENSMM, O BKYCOBbIX MPEAMOYTEHMAX
N NFOBUMBIX BIHOAAX.

STEAMS TTPOEKT: « HAYAAO PABOTEI. I[IO3HAKOMUTH C KADE»

LIEABIO TTIPOEKTA BBIAO MMO3HAKOMUTD U M3VUUTb PA3AMUHBIE KATETOPUM
MOCKOBCKUX CETEBBIX KA®E U C MOMOIIbIO KOHCTPYKTOPA LEGO «MOss MOCKBA»
CKOHCTPYMPOBATD PA3AUYHBIE MOAEAU; TO3HAKOMUWTD AETEN C PABHOBUAHOCTSAMM
BAIOA B 3ABUCMMOCTH OT KATEIOPHUU KA®E U C MTOMOIIBIO KOHCTPYKTOPA LLEGO
CKOHCTPYUPOBATD OTH BAIOAA.

3A OCHOBY B3ATA 3EAEHASA KAPTOUKA M3 IMPEAAOKEHHBIX METOAMYECKMX
MATEPUAAOB B KOMMAEKTE LEGO «Most MOCKBA» C TEMOIT: «HAYAAO PABOTHI. [TO-
3HAKOMBTECH C KA®EY.

3AAAUEIT MPOEKTA BBIAO PA3BUTUE TBOPUECKOTO MBIIIAEHUS, COLIMAAB-
HO-DMOLIMOHAABHOTO  PA3BUTHS. POPMUPOBAHUE KOMMYHUKATUBHBIX KOMIIE-
TEHUMI. 3HAKOMCTBO C PASAMYHBIMU KA®E MOCKBBI M X PASHOOBPA3HMEM BAIOA.
McnoAb30OBAHME CAMOCTOATEABHO CO3AAHHBIX MOAEAEM M3 KOHCTPYKTOPA B VB-
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VBAEKATEABHBIX CIOKETHO-POAEBBIX UTPAX.

HEMAAOBAKHOIM 3AAAYEN TAKKE SABASAOCH PA3BUTUE STEAM-KOM-
[ETEHLNI  (@OPMUPOBAHUE HAVUHO-MCCAEAOBATEABCKUX, WHKEHEPHO-TEXHM-
YECKMX, MPOEKTHBIX, MATEMATUUYECKMX HABBIKOB, A TAKXE XVAOKECTBEHHO-
OCTETUUECKOE PA3BUTUE). PAHHEE PA3BUTHE CUCTEMHOI'O WU AATOPUTMUYECKOI'O
MBIIIAEHUSA: OCHOB HABBIKOB TTPOTPAMMHPOBAHIS, HABBIKOB BEAEHMSA MTPOEKTHOI
AEATEABHOCTH.

ITEPEA AETBMH CTABUAUCH CAEAYIOIIIHE 3AAAUU:

O PA3BUTHE HABBIKA BUAETH OBPA3OBATEABHVIO 3AAAUY U [IOABUPATDH CIIO-
COB EE PEAAM3ALIMU UEPE3 MO3HABATEABHVIO M MCCAEAOBATEABCKYIO AES-
TEABHOCTD;

O PA3BUTHE YMEHUS BBHIBUPATDH AATOPUTM AESTEABHOCTH B COOTBETCTBUU C
ITOCTABAEHHOI 3AAAUEIT;

0 PA3BUTHE HABBIKOB KOHCTPYMPOBAHMUS 10 OBPA3LLY, CXEME, COBCTBEHHO-
MV 3AMBICAY (OT CO3AAHMA 3AMBICAA - K PEAAM3ALIMN - K CAMOOLIEHKE PE3VAb-
TATA);

O PA3BUTHE TBOPUYECKOI AKTHBHOCT;

O PA3BUTHE I[TOMCKOBOI AEATEABHOCTH, VMEHUWS [TOABMPATH AETAANM KOH-
CTPYKTOPA I1O LIBETV, ®OPME 1 BEANYNHE;

O PA3BUTHE VMEHHS B3AMMOAEMCTBOBATBH APVI C APVI'OM, 1O VKA3AHUIO
BOCITUTATEASA, PABBUTUE HABBIKOB COTPYAHUUECTBA;

O PA3BUTHUE BOOBPAKEHHS, VMEHUS MOAEANPOBATH BOOBPAKAEMVIO CH-
TVALIMIO B UI'PE, COBEPIIATH UTPOBBIE AENCTBHS B COOTBETCTBUM CO CBOEIT
POABIO.

KAK 1 B MPEAAOKEHHBIX METOAMYECKUX KAPTOUYKAX LEGO «Mos Mo-
CKBA» IMPOEKT PEAAM3OBAACS B TPU DTAIA: [TOATOTOBUTEABHBII, OCHOBHOI 1 UTO-
T'OBBII.

OTIHMCAHUE DTAIOB ITPOEKTA
1 TAII: IOATOTOBUTEABHBIIT
BOCIUTATEAD BECEAVET C AETBMU OKOAO V/KE COBPAHHOI KAPTBI-CXEMBI

MOCKBEI 13 HABOPA LLEGO (KAPTA COBUPAAACH 3APAHEE BOCITUTATEAAMH AASl DKO-
HOMIM BPEMEHM).
PEBATA, CETOAHA MBI C BAMH OTITPABAAEMCA ITIYTEIIECTBOBATD T10 TOPOAY, B KO-
TOPOM MEI KUBEM. Kakort 910 1roro4? (MocksA). ITOCMOTPUTE HA KAPTY AOCTO-
[IPUMEYATEABHOCTEN MOCKBEL (KAPTA LLEGO “Mos MocksA”). YTO Bbl Y3HAAN
W TAE BBl VKE ITOBBIBAAN? (TEAEBALIHA, 300ILAPK U T.A.). BCEIO OYEHDL MHOIO,
MIYTEIIECTBUE BYAET AOATUM. 1102TOMY HAM HAAO XOPOIIEHBKO ITOAKPEITATD-
ci. I AE B MOCKBE MOKHO 110ECTB? (KAoE) YTO MOKHO IIOECTE? .. ..
MO’KHO MCIIOAB3OBATD BOITPOCHI C 3EAEHOI KAPTOUKI.
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TTOCAE BECEABI C AETBMU MBI BBIICHUAM, YTO MHOTUE AETH VKE UMEIOT
IMPEACTABAEHHE O KA®E. [TODTOMY CPA3V ITEPEIIAM K BOAEE TAVBOKOMY M3VUEHUIO
HOHATUS O KA®E.

C MOMOLIBIO MPOEKTOPA U CETH MHTEPHET AETU 3HAKOMSITCS C PA3AMY-
HBIMU  CETEBBIMU MOCKOBCKUMU KA®E. TAK KE BBIAA UCMTOAB3OBAHA MPE3EHTA-
WA C ®OTOTPAOUAMU. AAS HAIIETO TTPOEKTA MBI BBIBPAAW CAEAVIOIINE KADE: AET-
CKOE KA®E «\ETO», CEMEIMHBIE KA®E C AETCKOI KOMHATOI, KA®E-MOPOKEHHOE
«33TTHIBMHA», «BACKMH POBBMHCO»Y U AKEAATEPUSA, «[LIOKOAAAHMLIAY. TTPOBEAE-
HA 3D 9KCKVPCHS B KAGE “AHAEPCOH” ( 3D-TVP HTTPS:/ / CAFE-ANDERSON.RU/MSK/
CAFE/VDNH/). BO BPEMSA TTPOCMOTPA OBPAIIAEM BHUMAHWUE HA MHTEPBEP, MEBEAD,
TEMATUKY KA®E, NCITOAB30OBAHHBIE LIBETA TP O®OPMAEHUN HHTEPBEPA, YTO [TOAA-
10T B 9TUX KAGE (MEHIO). AETU AEAATCSH BIEUATAEHUAMU. BBIABAAIOT, YTO MEKAY
HUMU OBIIETO M KAKUE PA3AMUMA. YTO MOJKET BBITh MHTEPECHOTO U ITPMBAEKA-
TEABHOI'O B KA®E? UTO AFOAM AEAAIOT B KADE?

AAAEE BOAEE IOAPOBHO M3VUMAU ACCOPTMMEHT BAIOA B 3ABUCUMOCTH OT
THUIA KAOE. [TOCPEACTBOM BECEABI, OBCY/KAEHMIT BBISCHUAM, KAKME BBIBAIOT 3AKY-
CKU, AECEPTBI, KAKOE MOPOKEHHOE U T.IT. HAMM BBIAA TTPOBEAEHA BUAEO DKCKVYP-
CHSL HA ®ABPHKY 110 [TPOU3BOACTBY MOPOKEHHOTO «BACKMHPOBBMHC» (HTTPS://
BASKINROBBINSTOUR.RU/), TIOKA3AH ®UABM «KAK AEAAOT HCKHMO» I'AAMAEO-TB.
M3VUnAN TEXHOAOI'HIO TIPUTOTOBAEHUS AECEPTOB, DKCIIEPMMEHTUPOBAANL M MO-
AEAMPOBAAM  C AECEPTAMU — MOPOKEHHOE, IMMPOKHOE, TOPTHI M T.II. KAKUE
MOI'VT BBITb BMCKBUTBI, HAUMHKH, YKPAIIEHNA? COOTBETCTBEHHO COITOCTABASAU
LIBETA M TTOABUPAAU ®OPMBL. ITOCAE BCEI'O BBILIEM3AOKEHHOTO AETH 3AXOTEAUN
CAMU CAEAATB AECEPTBHL. BBIAO MPOBEAEHO 3AHSTHE AEIKM W3 COAEHOTO TECTA
AECEPTOB M AEIKA 13 [MAACTUAMHA MPAHUKOB (C MCIIOAB30BAHUEM BCEX LIBETOB),
ULLEL TTOCAE DTOroO MNOroBOPUAN O CO3AAHHBIX ITEAEBPAX KVAUMHAPH.

HA 3AHSTHM 1O PA3BUTHIO PEUM YEPE3 BECEABI HA TEMY «3HAKOMCTBO C
[MPOGECCHUEIN ITOBAPA U KOHAWUTEPA» 1 POAEBOI UIPHL «[ [OCETUTEAD KAGE — OOU-
LIUAHT» (MTPUMEP BAPHAHTA WUIPHl ECTb HA 3EAEHOIT KAPTOUKE-CLEHAPHUN) AETU
PACIIMPUAU CBOW MO3HAHUS B COEPE TPO®ECCHI CVIIECTBVIOMINX B KA®E. OB-
CVJKAAAM TIPABHAA TTIOBEAEHUS B KA®E — ITPOBEAEHA BECEAA HA TEMV “IIPABHAA
MMOBEAEHMA B KADE”,

Anst 3AHITIS DDM BBIAA CAEAAHA ITPE3EHTALINA C 3ATAAKAMI, 3AAAUAMU
HA TEMY “CAAAKAS MATEMATHKA”. AETH YUUAUCH AEAUTH KPYT HA PABHBIE YACTH.
V3HAAM KAKOH ®OPMBI (AAAM UM HA3BAHHSA) BBIBAIOT AECEPTBI U KAK PA3AEANUTD
MUIIY UAW TOPT HA PABHBIE UYACTH. CUMTAAM KOAMYECTBO CAOEB B IMUPO’KHBIX
1 TOPTE. [TOCPEACTBOM POAEBOIT UTPHI “PABOTA KACCUPA” V3HAAM, KAK AEAATH
MMOKVITKU 1 PACITAAYMBATBCS 3A HUX.
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2 9TAI: OCHOBHOMU

HA BTOPOM ODTAINE MPOBEAM KOHCTPYUPOBAHUE PA3AMYHBIX AECEPTOB I1O
ABVM BAPUAHTAM — [O OBPA3LIY U MO COBCTBEHHOMY 3AMBICAY. VICIOAB3OBAAU
KOHCTPVKTOP LEGO «M0os MOCKBA» (KOPOBKA A5).

AAST HAUAAA M3VUHUAU UMEIOIIUECSA AETAAU. [TOTOBOPHMAM KAK MOZKHO
HUCITOAB3OBATD TTPEAAOKEHHBIE AETAAM, B KAKHME BUABI AECEPTOB M 3AKYCOK OHM
MOAOHAVT. AETAM BBIAA TTOKA3AHA ABVCTOPOHHSAS KAPTOUKA IO TEME IPOEKTA C
M30BPAKEHWUEM AECEPTOB. AASL HAIIIMX AETOK 9TOI'O BBIAO AOCTATOUHO, HO TAKKE
B HABOPE ECTb U APVIUE ABVCTOPOHHUE KAPTOUYKU, KOTOPBIE MOKHO HCITOAB3O-
BATb («[TOMAEM 3A MOKVIIKAMIY, «KA®E «bBUHIO», «[TPASAHOBAHUE AHA POKAE-
HUA).

HMHAUBUAYAABHASA PABOTA

AETAM BBIAO [PEAAOKEHO HAPMCOBATB AECEPT (MOPOJKEHHOE) KOTOPOE
OHU XOTEAU Bbl CBECTb. [TOCAE ®TOTO HYKHO BBIAO CKOHCTPYUPOBATH M3 KOH-
CTPYKTOPA LLEGO TO, YTO OHM HAPHUCOBAAU. 1O 3ABEPHIEHUIO PABOTBI AETU PAC-
CKA3BIBAIOT O CBOMX BAIOAAX.

KOAAEKTHUBHASA PABOTA

AETH AEAATCS HA KOMAHABI (B HALIEM CAVUAE 3). SAAAHME - KAK MOKHO
BOABIIE COBPATBH BAIOA (AECEPTOB M 3AKVCOK) M3 HMMEIOIINMXCA AETAAEN LEGO.
OCHOBHBIE AETAAM M3 KOPOBKU BBIAM PA3AEAEHBI TOPOBHY. OCTAABHBIE AABAAUCH
HAVIAA. [TO MPABUAAM KOHKVPCA MOKHO OBMEHUBATBCS U AEAUTBCS AETAAAMU
KOHCTPVKTOPA. [TO 3ABEPIHIEHUIO PABOTBI TOACUMTBIBAAOCH KOAUUECTBO CO3AAH-
HBIX BAIOA.

3 DTAIT: UTOTOBBIA

HA TPETBEM DTAME - KOHCTPYUPOBAHME O 3AMBICAY U CIOKETHO-POAE-
BAA MI'PA 10 TEME MPOEKTA. AASL KOHCTPYUPOBAHUS BBIAM MCITOAB3OBAHBI KOPOB-
k1 LEco Durro A5, A21, A10, A11. AETAM BBIAO ITIPEAAOKEHO CKOHCTPYUPOBATH
AIOBOE KA®E (110 COBCTBEHHOMY 3AMBICAY). ITOCAE BECEABL C AETbMU BbIAM OI1PE-
AEAEHBI BUABI KADE.

M3 BO3MOKHOCTE KOHCTPYKTOPA BBIAO PEIIEHO CAEAATB 3 BHAA PA3-
HBIX KA®E. PEBATA CAMOCTOATEABHO PASAEAMANCH HA TPVIIITBEL B I'PYIIIAX CAMO-
CTOATEABHO OBCVAMAM, KAK O®OPMUTH KA®E, MTPUAYMAAN MEBEAB, PA3BAEUEHMS
(AETCKHME KOMHATBI, ITAOLIAAKHK).  COBMECTHO C AETBMU BBIAM OPIAHU3OBAHDI
PABOYNE MECTA. KOPOBKI € KOHCTPYKTOPOM (KPOME A21) BBICTABAEHBI HA CEPE-
AUHY,

B 3AKAIOUEHNN TTPOEKTA AETBMM BBIAU CO3AAHBI:
¢ VANUYHOE KA®E C AETCKOJ ITAOIIAAKOT
O KA®E MUIIEPUSA C AETCKOIM KOMHATOIT
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O KA®E-MOPOKEHHOE C VAMYHOI AETCKOI TAOIIAAKOIT,
C MOMOIIBK KOHCTPYKTOPA LEGO «MOst MOCKBA» AETH CAMOCTOATEAb-
HO UI'PAAU (MCMOAB3OBAHA KOPOBKA A21), PACIIPEAEAAAN POAM, TOTOBUAN ATPH-
BYTBI K CIOKETHO-POAEBOI1 WIPE.
OKUAAEMBIYT OBPA3OBATEABHBIN PE3YABTAT ITPOEKTA:
O 3HAKOMCTBO AETEI C BO3MOKHOCTAMH KOHCTPYKTOPA LEGO «Most Mo-
CKBAY;
0 COOPMUPOBATH VMEHHS KOHCTPYMPOBATBH 10 COBCTBEHHOMY 3AMBICAY,
1O CXEME U OBPA3LLY;
O 3HAKOMCTBO C BUAAMU KA®E U ITPEAOCTABASEMBIMU MMH BAIOAAMH, AE-
CEPTAMU;
O PA3BUTHE HABBIKA COTPYAHHUYECTBA B COBMECTHOI AESTEABHOCTH;
O B AOMAIIHHUX VCAOBHAX HAVUUTH AETEI HAKPBIBATDH M CEPBUPOBATH CTOA
AASL CBOEIT CEMBU, HAVUMTBCA IOMOI'ATb MAME B ITPUTOTOBAEHUM HEKOTOPBIX
BAIOA;
0 MOCEILIEHUE KAGE COBMECTHO C POAWUTEASMU.
ITOCAE OKOHUAHMS AAHHOTO MMPOEKTA AETSIM OTKPBIAUCH PA3HOOBPA3HBIE
WUI'PHI C UCTTIOAB3OBAHUEM KOHCTPYKTOPA LLEGO. VITPBI CTAAM BOAEE PA3HOOBPA3-
HBIMM 1 OMOLIMOHAABHO HACBIIIEHHBIMU. V3 KOHCTPYKTOPA CTAAU TTOABAATHCS
PABHOOBPA3HBIE, AOBOABHO CAOJKHBIE 1O CTPOEHMIO AOMA, BAIIIHU, TAPAKU AAS
MAILMH, MEBEAb AASl KVKOA. Y HEKOTOPBIX AETEM MOSBUAMCH KPEATUBHBIE MAEU
AASL TOAEAOK: CEPALIE, EAKA C UT'PYIIKAMU, OAEHB, BAACTEPBI, POBOTHI.
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STEAMS nrorekT « MOCKOBCKOE METPO.
T'oroA MOA MOCKBOTI»

XOoMAKOBA AHACTACHA AHAPEEBHA,

AwvanAacoBa HAata1p4 I EHHAABEBHA,

MorosoBAa MAarrA BAAAMMIPOBHA,

1BOY «llikoa4a Ne2098», AO «PocTok», I.MOCKBA

B COBPEMEHHOM OBPA3OBAHWM BCE YAIIE BCTPEUAETCS ABBPEBHATYPA
STEAMS. Texuoaorns STEAMS 3AMHTEPECOBAAA BOCIHMTATEAEN U HAIITEIO
KOMITAEKCA. HA BCE AOIIKOABHBIE VUPEKAEHUS BBIA 3AKVITAEH KOHCTPYKTOP « MO
MOCKBA», A IEAATOTMUECKME PABOTHHKH ITPOIIAN OBYUAIOIINE KVPCHl «STEAM
[IPAKTHKA ITPHMEHEHNSA KOHCTPVKTOPA «MOsS MOCKBA», KOTOPBIE OTKPBHIAM VBAE-
KATEABHBIF «MHP STEAMS-05PA30OBAHMSA». HAMI BbIA PA3PABOTAH STEAMS 11ro-
EKT « MOCKOBCKOE METPO. 'OPOA TOA MOCKBOT».

TExHONOrVIA XAPAKTEPUCTUKA HA 4TO OPVEHTUPOBAHA OnUCAHVE MPAKTVKMA
S HAyka Y10 1 KAK UCCIE- CosaaHnE STEAMS NPOCTPAHCTBA C MCMOSb-
AVEM? YTO 1 KAK | 30BAHVEM HATISAHOTO, SPKOTO U MHTEPECHOTO

N3YYAEM? YTO 1 KAK | MATEPVAJIA, U NMOJAYA EFO cOrfACHO STEAMS

MO3HAEM? ~MOAXOAY AN PACKPBITVSI TEMbI «IMOCKOBCKOE
METPO». WICMONb30BAHME KOHCTPYKTOPCKOW U
MPOEKTHOW AESTENHOCTY, MOZE/MPOBAHNS,
IKCMEPMMEHTVPOBAHWISI, UTPOBOW 11 M30BPA3N-
TENbHOW AEATENBHOCTU /151 PA3BUTMSE OCHOBHbIX
KOMMETEHUMA AOLIKONBHUKA.

T TexHonorus KAKOM ANroPUTM MoasoP MHeOPMALIMK O MockoBckom METPO
JESTENBHOCTU OCBA- | I O3HAKOMJIEHUE C HEW;

WNBAIOT AETU? BbINOAHEHVE PA3IMUHBIX 3AAAHWI HA 3ANAHHYIO
TEMY;
IKCMEPUMEHTNPOBAHVE;
YTEHWE XYAOXECTBEHHOW IUTEPATYPbI HA 3AAH-
HYIO TEMY;
3HAKOMCTBO C KAPTUHAMM XYZOXHWKOB,
N30BPAXAIOLLIMX MOCKOBCKMI METPOMOUTEH,
CTUNSAMM 3TUIX PABOT;
PVCOBAHME AETBMU CTAHLIMM METPO.
3HAKOMCTBO U PABOTA C KOHCTPYKTOPOM «Most
Mocksa»;
3AMBICE/T OFbEKTA W CHOXKETA KOMMO3ULINM.
PACNPEAENEHVE, KOHCTPYUPYEMbIX MOCTPOEK
MEXZY COBOW.
COEAVHEHVE, NMOCTPOEHHbIX OBbEKTOB B EAVHYHO
KOMMo3uumto.
AHANN3 NOCTPOVIKM.
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TexHonorus

XAPAKTEPUCTUKA

HA UTO OPUEHTUPOBAHA

OMNUCAHVIE MPAKTUKN

T

TexHonorus

KAKOW ANFOPUTM JEATENb-
HOCTU OCBAVIBAIOT JETW?

KOHCTPYMPOBAHWE CTAHLIMN METPO 13
MArKMX 61OKOB.

CHOXETHO-PO/EBBIE UrPbI C CMO/b30BA-
HVEM CO3ZAHHbIX KOHCTPYKLNIA.

E

WHXUHUPUHT

Kakow npoaykT (MPOEKT)
CO3JAKOT AETU?

KOHCTPYMPOBAHME OBbEKTOB METPOMO-
NATEHA W HASEMHOW MH®PACTPYKTYPbI C
MOMOLLIO KOHCTPYKTOPA «Mosi MockeA»
KKOHCTPYMPOBAHME CTAHLIV METPO 113
MSTKUX B/IOKOB.

KOHCTPYMPOBAHME BATOHA METPO B MPO-
rPAMME LEGO DicITAL DESIGNER

WckycctBo

IKAKME XY/JOKECTBEHHO-BbI-
PA3UTE/bHBIE CPEACTBA
WCKYCCTBA PEBEHOK
OCBAVBAET?

B NPOLIECCE PABOTbI IETW 3AKPEMMANM
3HAHMS O LIBETE, ®OPME, KOMMO3MLX,
MO3HAKOMUNCH C XYAOXKECTBEHHbBIMM
CTUNSMU KYBW3M U PEATIN3M.

MATEMATUKA

IKAKVIE SNEMEHTBI
MATEMATNYECKOTO
MBbILMEHVS PA3BMBAET
PEBEHOK (FEOMETPUYECKOE,
MPOCTPAHCTBEHHOE, A/ITO-
PUTMWYECKOE, BPEMEHHBIE,
KOMBUHATOPWKA 1 T.1.)

AHANM3 OBbEKTOB, ®OPM W BENNYNH
LETANEA KOHCTPYKTOPA, PACMO/TOXEHNSA
VIX B MPOCTPAHCTBE; MPOCTPAHCTBEHHbIX
CBOWICTB 1 OTHOLUEHWIA, NMPU3HAKOB U
CBOWCTB MPEAMETOB, AB/IEHUI 1 3AKO-
HOMEPHOCTE/. HA OCHOBE MOYYEHHOW
VIHOOPMALIN AENAM BbIBOAbI Y YMO3A-
K/TFOYEHMS.

CAENA CAM

B KAKOW BWA AKTUBHOCTH
BOBJ/IEYEHbI AETW (NPOEKT-
HASl, UTPOBAS], PEYEBAS, MO-
3HABATE/IbHAS, CCNEAO-
BATE/IbCKASI, SNIEMEHTAPHAS!
WNHXEHEPHO-TEXHWUYECKAS,
KOMMYHUKATUBHAS U1 ZIP.)

[TPOEKTHAS

WrpoBas

PeyeBAS

DKCMEPVMEHTA/bHAS

DNIEMEHTAPHAS HXEHEPHO-TEXHUYECKAS
KOMMYHUKATVBHAS

LIEAD TIPOEKTA:

HWKOB

STEAMS HPOEKT

TEMA IPOEKTA: «MOCKOBCKOE METPO. I'OPOA 11OA MOCKBOI1»
THUIT MPOEKTA: STEAMS [TPOEKT
ITPOAOAKUTEABHOCTD ITPOEKTA: CPEAHECPOUHBII (1 MECALL)

Bo3PACTHASA TPYIMIIA: 6-7 AET
3AAAUM ITPOEKTA: (AASL AETEI, [IEAAIOI'OB, POAUTEAEI)
3AAAUM AASL AETEW: PA3BUTHE STEAMS HABBIKOB

OOPMUPOBAHUE KAIOUYEBBIX KOMITETEHLIMIT BOCITUTAH-

0 PA3BUTHE HAVUYHO-NMCCAEAOBATEABCKNX, MHKEHEPHO-TEXHMYECKMX, MA-

TEMATUYECKHNX, ITPOEKTHBIX, PEUEBBIX 1 KOMMVHMNKATHBHBIX HABBIKOB;

0 COBEPHIEHCTBOBAHUE CAMOCTOATEABHOCTH M PA3SBUTHUE DAEMEHTAPHOI'O

CAMOKOHTPOAS I CAMOPEI'YASALINN AEVICTBUIA.
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3AAAUM AAS TTEAATOTOB:

O m3vuEHME OCHOB STEAMS-IOAXOAA M ITIPUMEHEHUE MX HA [TPAKTHUKE,
O criocobBCTBOBATH PA3BUTHIO STEAMS-HABBIKOB V AETEI

3AAAUU AASL POAUTEAEI:

0 AKTHUBHOE VUYACTHE B ITPOEKTE « MOCKOBCKOE METPO. I'OPOA 1TOA MoO-
CKBOI.»

PIIIIC: CIIEIHUAABHO OTBEAEHHOE ITOMEIIEHUU AASL KOHCTPYUPOBAHUA,
CO3AAHA OBCTAHOBKA AASl UI'PBl: CXEMA METPO, KHUI'M O MOCKOBCKOM METPO, MA-
AFOCTPALIMM C M3OBPAKEHMEM METPOITOAMTEHA, MAKETBI ITOE3AOB, MAKET KACCHI
METPO.

OKUAAEMBIYT OBPA3OBATEABHBIN PE3YABTAT ITPOEKTA:

TTPOAVKTBI MTPOEKTA: UTPHL: «CTPOUTEABCTBO METPO», «[ IPUKAIOUEHUE B
MMOA3EMHOM TOPOAKE», «[IPABUAA TIOBEAEHUS B METPOIIOAMTEHE», «HAIAN CBOIO
CTAHLIMIO», «OIPEAEAN MAPIIPYT»; APT-OBBEKT: CTAHLIUS METPO M3 KOHCTPYKTOPA
«Mos1 MOCKBA» 1 BBICTABKA PUCYHKOB « CTAHLIMA METPO»

/AETH YMEIOT:

O IMAAHUPOBATBH CBOIO PABOTY
O AHAAM3HMPOBATEH TOCTPOIKY MO KAPTHHKE, BBHIAEASTH B HEIM OCHOBHBIE
KOHCTPYKTHUBHBIE YACTU
O IIEPEAABATH ®OPMY OBBEKTA CPEACTBAMU KOHCTPYKTOPA, [IOABUPATH AE-
TAAM 10 ®OPME, PABMEPY U VCTOMYMBOCTU
¢ OPMEHTHPOBATBCA B ITPOCTPAHCTBE (HA ITAOCKOCTH), VIIOTPEBASTB CAOBA,
OBO3HAUAIOIIUE MPOCTPAHCTBEHHBIE OTHOIIEHMS
O PABAMYATD TEOMETPUUECKHUE ®OPMBI, IX PACITOAOKEHUE B [TPOCTPAHCTBE.
ITEaATOTH:
O ocBOEHME STEAMS-TTIOAXOAA.
PoAUTEAU:
O AKTHUBHOE B3AMMOAEMCTBUE C AETBMU U TTEAATOIAMU

OIIMCAHUE DTAIIOB IIPOEKTA

HA MOArOTOBUTEABHOM DTATIE Mbl PACCMATPHMBAAW APXUTEKTYPHBIE OBb-
EKTbl MOCKOBCKOI'O METPOITIOAMTEHA, ITOKA3AAM IIPE3EHTAILIMIO IIPO MCTOPHIO
CO3AAHUA METPO. BBICAVIIIAAM BBICTYIIAEHMSA AETEI O METPO, WX OIIBITE ITPOE3-
AA, TIOCMOTPEAN ®OTO M BUAEO, ITOAI'OTOBAEHHBIE AETBMM COBMECTHO C POAWTE-
ASAMU. AETI/I MO3HAKOMUANUCH CO CXEMOIM MOCKOBCKOI'O METPOMOAWTEHA UYEPE3
NPUAOKEHUE «IHAEKC. METPO» M TTOMPOBOBAAM COCTABUTH HECKOABKO MAPII-
PYTOB. ITO3HAKOMUMAKCH C HACTEHHOIT KAPTOI M3 KOHCTPYKTOPA «MOSI MOCKBA».
PACIIMPUAM M VIAVBUAM TIPEACTABAEHHSA O METPO C [OMOIIBKO BAOKA «METPO»
MPUAOKEHMA MOIILT <<AOLLIKOAI>HI/1KI/I>>. PACCMATPUBAAM HA CMAPT-AOCKE ®OTO
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PA3HBIX CTAHIIMIT MOCKOBCKOI'O METPO, CMOTPEAN BUAEOPOAMK «10 CAMBIX KPA-
CHMBBIX CTAHILIII MOCKOBCKOTO METPOY», [TIOCMOTPEAM OHAANH DKCKYPCHUM ITPOEKTA
«3 METPO»! | IPOBEAM BUPTYAABHBIN TVP 10 MOCKOBCKOMY METPO - KOABLIEBAS
AVHMA,? TO®AHTAZUPOBAAM HA TEMY «METPO BYAVILIEIO», «MOS [TOA3EMHAS CTAH-
1Ms». C MOMOIIBIO PIAA DKCITEPUMEHTOB O CBOMCTBAX TPYHTA, BBIICHUAM, C KAKU-
MU TPYAHOCTAMHM CTAAKHMBAIOTCSA TP TTPOKAAAKE METPOTIOAWUTEHA. C TTOMOIIBIO
BTVAOK OT TYAAETHOI BYMATH W BOABI V3HAAW, 9TO IMPOUCXOAUT C TVHHEAEM,
ECAM B I'PYHTE MHOI'O BOA. [IPOUMTAAM M OBCYAMAM PACCKA3 «METPO» H. HOoCO-
BA. TTPOCMOTPEAN MYABTOUABM «I[TPUKAIOUEHMA 3MHBL 1 KELIN B METPO» U OBCY-
AMAU TIPABUAA TTOBEAEHUS B METPO. ITTOUIPAAM B CIOKETHO-POAEBVIO WUIPY « MBI
— TIACCAJKMPBI METPO». [IPOCMOTPEAN MO3HABATEABHBIN ®UABM: « METPOITOAUTEH
KAK TTPOM3BEAEHHE MCKVCCTBA». TTO3HAKOMMAMCH C KAPTMHAMH XVAOKHHKOB,
M30BPAKAIONIMX MOCKOBCKHMIT METPOTIOAMTEH, CTUAAMU DTUX PABOT. HAPHMCOBA-
AW CBOU COBCTBEHHBIE CTAHLIMU METPO. [IOCMOTPEAM C ITOMOIIBIO TTPUAOKEHUS
«GO ART» KAK BBl BBITASAEAU DTH PHCYHKM, ECAM Bbl BBIAM CO3AAHBI B CTHASIX
KVBU3M MAU PEAAU3M.

HA OCHOBHOM DTAIE TTIPOEKTA AETU COBPAAU HAITOABHVYIO KAPTY U3 KOH-
CTPYKTOPA « MO MOCKBA», HAIIIAM HA ®TOI KAPTE OBBEKTBI BYAVIIIEI TTOCTPOI-
KH. AETU CAMOCTOSTEABHO BBIBPAAM MATEPHAA AAS CBOHX TTOCTPOEK: LEGO
DUPLO u MATKME BAOKH. ITPM PABOTE C KOHCTPYKTOPOM «MOs MOCKBA» PEBATA
CAMOCTOSATEABHO PA3BAEAMANCDH HA IOAIPVIIIBI, CAMU BBIBPAAM, KAKOIT DAEMEHT
OBLIEN KOHCTPYKLUM OHU BYAVT AEAATB. 10 3ABEPIIEHUI PABOTBI PEBATA OBbBE-
AMHHMAN CBOM KOHCTPYKLIMM B EAUHBIT AHCAMBAB. [TPOAHAAM3HUPOBAAN C AETHMI
X MOCTPOMKU, OBCYAUAM, YTO OHM KOHCTPYUPOBAAM, UYTO [TOAVUMAOCH, U KAKUE
TPYAHOCTU BO3HUKAAN BO BPEMS CAMOCTOSTEABHOIT PABOTHI. AETU ITO COBCTBEH-
HOMY 3AMBICAY CKOHCTPYUPOBAAM CTAHLIMIO METPO M3 MATKHX BAOKOB. ITOIPOBO-
BAAM CO3AATH BAIOH ITOE3AA METPO HA MHTEPAKTUBHOIT AOCKE B ITPOIPAMME LEGO
DiGirTaL DESIGNER.

HA MTOroBOM ®TATE AETU UTPAAU B CIOKETHO-POAEBBIE UTPBI CO CBOUMU
MOCTPOMKAMU. BO BPEMSA MI'P OHM UIMEAU BO3MOKHOCTD U3MEHATH CBOU TTOCTPOI-
KM, AOITOAHSTH UX HOBBIMH DAEMEHTAMU.

Bo BPEMA BCEI'O ITPOEKTA AETH BBIAM ITOI'PYKEHBI B ATMOC®EPY MOCKOB-
CKOTO METPO. C ITOMOIIBIO HABAIOAEHUS, KOHCTPYUPOBAHMSA, DKCIIEPUMEHTHPO-
BAHUSA M3YYAAM APXUTEKTYPHBI OB BEKT — MOCKOBCKOE METPO. AETU HAVYHMANCH
C PA3HBIX CTOPOH MOAXOAWUTH K M3VUEHMIO HOBOI'O MATEPHAAA.

1 HTTPS://WWW.INSTAGRAM.COM/PROFMETRO/

2 HTTPS://WWW.MOSPANO.RU/METRO/
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HTPA — TOAOBOAOMKA «MLOXO-TEHTAMIHOY

BEHMYEHKO MPrHA EBIEHBEBHA,
BOCITUTATEAD
I'BOY «llikoa4a Ne 902 ¢AnA401», 1.MOCKBA

TExHONOrVIA XAPAKTEPUCTUKA HA 4TO OPVEHTUPOBAHA OnNCAHVE MPAKTVIKM
S Hayka YTO 1 KAK UCCNE- WrpA = ronoBonoMKA «OXO-MEHTAMUHO» HA-
AVEM? YTO 1 KAK MPAB/IEHA HA M3YYEHWE 3AAAY KOMBUHATOPHOM

N3YYAEM? YTO 1 KAK | TEOMETPUW — PA3ZENA MATEMATUKM, 3AHVMMAIOLLIE-
MO3HAEM? rocCst BOMPOCAMMU B3AVIMHOTO PACMOIOXKEHMS 1
KOMBUHVPOBAHWS| TEOMETPUYECKUX ®UTYP, A 3TO
VXKE 3AYATKM MHKEHEPHO-TEXHUYECKOTO MbILL-
NEHWS B ZIOLIKO/IbHOM BO3PACTE. [1PU PELLEHNM
JETbMU KOMBUHATOPHBIX 3AZAYAX MPEZMOATA-
ETCS, UTO ®UrYPbl «MOXO-MEHTAMUHO» MOXHO
BPALLIATb (TO ECTb MOBOPAUMBATL HA 90, 180
nnn 270) 1 3EPKANIBHO OTPAXATb (MEPEBOPAUM-
BATb), HE MEHSIi ®OPMbI CAMUX ®UrYP. TAKM
OBPA30OM ZIETV 3HAKOMSITCS TAKXKE C MOHSTUSMM
«3EPKA/TbHAR» CUMMETPUS 1 «[TIOBOPOTHAS»

CYMMETPVSL.
T TexHonorus Kakom AnropuTm MEHTAMWHO - ®UTYPA, COCTAB/EHHAS 113 NATY
NESTENBHOCTW OCBA- | MOXO-KYBOB (OT C/TOBA «MEHTA» - MsiTb). CYLLE-
VIBAKOT JETL? CTBYET BCErO 12 ourye.

- [P MOAENVPOBAHNM M30BPAXEHNS (FEO-
METPUYECKOW ®UTYPbI, CUMYITA XNBOTHOTO,
PACTEHVISI, YE/IOBEKA, MPEAMETA OKPYXAHOLLIEV
JEVCTBUTENBHOCTU WAV CUMBOJIA, CUMMETPUY-
HbIX Y30POB HA MIOCKOCTI) ®UMYPbI «AOXO-MEH-
TAMMHO» MOXHO BPALLATb (TO ECTb MOBOPA-
ymeATb HA 90, 180 nnn 270) 1 3EPKANBHO
OTPAXATb (MEPEBOPAUMBATB).

- [PV MOAENMPOBAHWM U30BPAXEHMS (FEO-
METPUYECKOW ®UTYPbI, CUMYITA XNBOTHOTO,
PACTEHVISI, YE/IOBEKA, MPEAMETA OKPYXAHOLLIEV
JEVCTBUTENBHOCTU, CUMBOMA U CUMMETPUY-
HbIX Y30POB HA MIOCKOCTI) MOXHO 1CMO/b30-
BATb HE BCE 12

- [Ansi TOro, YTOBbl CMOZAE/NNPOBATL U30BPA-
XEHWE (FEOMETPUYECKOW ®UIYPbI, CUMY3TA
XVBOTHOTO, PACTEHWS], YENOBEKA, MPEAMETA
OKPYXAOLLIEV EVCTBUTENBHOCTW, CUMBOJIA
NV CUMMETPUYHBIX Y30POB HA MIOCKOCTL)
MPABW/BHO, HYXHO WCMO/b30BATb CXEMY —
KAPTOUKY (C MOACKA3KOW UM BE3 HEE).
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=

TexHONOrNSA

Kakow AnroPuTm
JESTENBHOCTU OCBA-
WNBAIOT AETU?

- [Ans MOAENMPOBAHVS! CBOETO WN30BPAXEHNS
(FEOMETPUYECKOW ®UTYPbI, CUMY3TA XNBOTHOTO,
PACTEHWSI, YENOBEKA, MPEAMETA OKPYKAOLLIEVI
JENCTBUTENBHOCTU, CUMBOJIA U CUMMETPUY-
HbIX Y30POB HA M/I0CKOCT) MOXHO CHAYANA
3APVCOBATb ETO HA «YUCTOM» CXEME — KAPTOYKE,
A 3ATEM MPUCTYMATb K PEANTU3ALIAM.

- MOAENVPOBATL N30BPAXEHWE (FEOMETPUYE-
CKOVI ®UTYPbI, CUY3TA XNBOTHOIO, PACTEHUS,
YE/IOBEKA, MPEAMETA OKPYXKAFOLLEV JENCTBUTE/ b=
HOCTW, CUMBOJIA NN CUMMETPUYHBIX Y30POB HA
NNOCKOCTM) MOXHO KAK HA MIOCKOCTM, TAK U B
3D NPOCTPAHCTBE.

WHXUHUPUHT

Kakor npoaykT
(NPOEKT) CO3aAIOT
NETN?

CnEAyst MPUHUMMY «OT MPOCTOrO K CIOXHOMY»
BO BPEMS OPFAHW30BAHHOW AEATENIbHOCTU
JIETEN C IAHHOV UrPOV (MOCTEMEHHO YCNOXHSIS
MPABW/A TONOBOSIOMKM 1 NCMOB3YS C KAXABIM
PA30M BCE BOJIEE C/IOXHBIE CXEMbI-KAPTOYKI)
JETU OCBAVBAIOT MPUHUMM UMPbI C 3TOW rONO-
BOJIOMKOW W NMPUXOAAT K CAMOCTOSATE/IbHOM
MPOEKTVUPOBOYHOW AEATENBHOCTW, PA3BVBAIOT
CMNOCOBHOCTb K CO3JJAHWIO HOBbIX KOMBUHALII
113 UMEIOLLIMXCS DUTYP «IAOXO-MEHTAMUHO»
(PA3PABATBIBAIOT CBOK CXEMY-KAPTOUKY 1 MO HEW
MPOVI3BOAAT MOZE/IMPOBAHWE CBOETO «MPOAYK-
TA» AEATENIBHOCTU KAK HA MJIOCKOCTU, TAK 1 B
3D nPOCTPAHCTBE).

WckycctBo

IKAKME XY/JOXECTBEH-
HO-BbIPASUTE/IbHbIE
CPEACTBA NCKYCCTBA
PEBEHOK OCBAVIBAET?

V130BPAXEHNA (TEOMETPUYECKOW OUIYPbI, CUY-
3TA XVBOTHOIO, PACTEHVISI, YUENIOBEKA, MPEAMETA
OKPYXAIOLLIEV AENCTBUTENILHOCTY, CUMBOJIA
WA CUMMETPUYHBIX Y30POB HA MIOCKOCTL),
MONYYAEMBIE B PE3Y/ILTATE UTPbI CMIOCOBCTBYOT
GOPMUPOBAHMIO C/IEAYIOLLIVX XYOXECTBEHHO —
BbIPASUTE/IbHbIX CPEACTB MCKYCCTBA: APXUTEKTYPA
(MPOCTPAHCTBO 1 KOHCTPYKLINS), CKY/IbMTYPA
(®OPMA 11 OBbEM); A TAKKE CUMMETPUV 11 NPO-
NOPLMA. EC/I XE HA NMONYUYAEMOM N30BPAXE-
HW PA3YKPACUTb KAKVE-NVBO SNEMEHTHI (UACTU
TENA, YACTV MPEAMETA), TO

MOXHO rOBOPWTb OB OCBOEHMM TAKMX XYOXE-
CTBEHHO-BbIPASUTE/bHbIX CPEACTB, KAK LIBET U
KONIOPWT.

MATEMATUKA

IKAKVE SNEMEHTBI
MATEMATNYECKO-
IO MbILL/EHMS
PA3BUBAET PEGEHOK
(FEOMETPUYECKOE,
MPOCTPAHCTBEHHOE,
ANTOPUTMUYECKOE,
BPEMEHHbIE, KOMBW-
HATOPVIKA 1 T.M.)

JIOTMYECKUE UTPbI - TONIOBOMIOMKM PA3BUBAIOT Y
LETEV TAKME NOTUYECKUE OMEPALIMM KAK AHAL3,
CVIHTE3, CPABHEHVIE, AHA/TOTSI, PA3BUBAIOT
MPOCTPAHCTBEHHbIE MPEACTAB/EHNS, TEOMETPUYE-
CKOE BOOBPAXEHWE, KOHCTPYKTVBHOE MbILL/E-
HUE, 3PUTE/NIbHbIA KOHTPO/Ib CBOUX AEVCTBUIA,
KOMBVHATOPHBIE CMOCOBHOCTW, AHAIUTUKO-CUH-
TETUYECKYIO U NAAHVPYIOLLYIO AESTENbHOCTb,
TBOPYECKYIO AKTVBHOCTb, MPOAYKTVBHOE MbiLU-
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TexHonorus

XAPAKTEPVICTUKA

HA 4TO OPMEHTUPOBAHA

ONUCAHVE NPAKTUKM

M

MATEMATVIKA

KAKME 3NEMEHTBI
MATEMATNYECKO-
O MbILEHS
PA3BUBAET PEBEHOK
(FEOMETPUYECKOE,
MPOCTPAHCTBEHHOE,
ANTOPUTMUYECKOE,
BPEMEHHbIE, KOMBU-
HATOPVIKA 1 T.1.)

JIEHUE, COOBPA3SUTE/ILHOCTb, CMEKAJIKY, HA-
XOAUVBOCTb, LIENEHAMPAB/IEHHOCTb B PELLIEHUM
MPAKTUYECKVIX VI UHTENNEKTYANbHBIX 3AZAY. Ml
BUAMM, UTO <MOXO — MEHTAMVHO» PA3BMBAET
Y [ETEA NOYTL BCE BUAbI MATEMATUYECKOTO
MBILLJIEHS (TOTVIYECKOE, FEOMETPUYECKOE,
MPOCTPAHCTBEHHOE, AITOPUTMWYECKOE), CMIOCOB-
CTBYET VU3YYEHWIO KOMBUHATOPVIKM 1 MOHSITUS
CYMMETPUK, A TAKXE MPUBOANUT K MOHUMAHIIIO
TAKOrO MOHATUSI KAK, AKCOHOMETPUYECKAS
MPOEKLMS (NIOCKOTO M30BPAXEHIS TPEXMEPHBIX
OBbEKTOB). YUMUT CTPOUTL C UCMO/IL30BAHVEM
CXEM — YEPTEXEW V1 MPOEKLIVII:

O MOAENM MO OBPA3LY;

O COBCTBEHHbIE MOZENM C NOCTPOEHVEM
YEPTEXA,

O CO30ABATb COBCTBEHHbIE MOAE/N U 3APU-
COBBIBATb VX,

T.E. CMOCOBCTBYET PA3BUTUKO CXEMATU3UPO-
BAHHbIX MPEACTAB/IEHUI, KOTOPLIE BO3HVIKAIOT B
MPOLIECCE HAMISAHOTO MOZAENIMPOBAHMS,

CaEnAlt cAM

B kAKoW1 BUA, AKTUB-
HOCTV BOB/EYEHbI
JETV (MPOEKTHAS,
NFPOBAS, PEYEBAS,
MO3HABATE/IbHAS,

NCCNEAOBATE/LCKAS,

SMIEMEHTAPHAS) VIHXE-

HEPHO-TEXHWUYECKAS,
KOMMYHUKATVBHAS

v ap.)

LLETW, UFPAS B 3TY UTPY, MOTYT BblTb BOB/IEYEHbI
BO BCE BW/bl AKTVBHOCTEN. ITO M MPOEKTHAS
[ESTENBHOCTb, UIPOBAS, NMO3HABATE/NBHAS, UC-
CNEAOBATE/NbCKAS], SNEMEHTAPHAS VHXEHEPHO —
KOHCTPYKTOPCKAS AESTENILHOCTb, A TPV XENAHUM
N XYJOKECTBEHHO-TBOPYECKAS JESITENIbHOCTb.
HANPABREHWI 451 UCNOMB30BAHMS «10XO-MEH-
TAMUHO» B 1OY MHoro:

O MO3HABATE/NbHAS AEATENIbHOCTb: HAMO/b-
HASl 1 HACTO/TbHAS! UTPA, KBECT- UrPA, 3D
MA3/bl;

O TEATPANIbHAS AEATENBHOCTb: U3rOTOBMEHVE
[IEKOPALIIA, ATPUBYTOB;

0 XYZOXECTBEHHOE TBOPYECTBO: 3D AM3AIH
N MOZENNPOBAHWE, CO3AHVE MPEAMETOB
TBOPYECTBA;

O UrPbl HA ®OPMUPOBAHME MATEMATUYECKOTO
MBILLIEHVIS: UTPbl HA KOMBMHATOPWIKY,
PA3BWTME JIOTVIKM, N3YYEHWE CBOWICTB FEO-
METPUYECKNX DUFYP (CUMMETPUS, MOHSTLS
®OPM 1 PASMEPOB, MEPVMETP, MMOLLAAL U
OBbEM, POBW, C/IOXEHNE/BBIYNTAHVE U
YMHOXEHWE/AENEHVIE W AP).;

O KPYXKOBAS AESTE/IbHOCTb B CUCTEME
[IONONHUTENBHOrO OBPA30BAHWS AETEN:
«KPYXOK ZIONOMHUTENBHOMO OBPA3OBAHS
MO PA3BUTUIO NIOTUYECKOTO MbILLEHNS U
MATEMATUYECKMX CTIOCOBHOCTEW».

88




STEAM OPAKTUKA TTIPUMEHEHUSI KOHCTPYKTOPA «PIOXOKYB» B IOLIIKOJIBHOM OBPA30BAHUM

STEAMS UTPA «E1OXO-TTEHTAMIHO»

TEMA UTPBI: AOTMUYECKAS UTPA - TOAOBOAOMKA

IIEAD UTPBI: PA3BUTHE V AETEN OBPA3HOTO MBIIIAEHMA, AOTUYECKMX
OTNEPALIMIT, HAMBOAEE OBIIMX KAYECTB MBIIIAEHNA (TAKUX, KAK AOTHUHOCTB,
TUBKOCTb, KOMBUHATOPHBIX CTTOCOBHOCTE, MPAKTUUECKHUX U VMCTBEHHBIX AEI-
CTBUI; BOCTIMTAHUE HPABCTBEHHO-BOAEBBIX KAYECTB: HACTOMUUBOCTU, CAMOKOH-
TPOAS, IEAEHATIPABAEHHOCTU AEMICTBUIT, JKEAAHUS AYMATD, ICKATD ITVTH PEIIEHNS
U MPUXOAUTD K TTOAOKUTEABHOMY PE3VABTATY.

BO3PACTHASA IrPYIIIA: CTAPLIAS (5-6 AET) M [IOATOTOBUTEABHASA (6-7 AET)

3aaAun:

1. PABBUTHE STEAMS HABBIKOB: VMEHUE BUAETb OBPA3OBATEABHVIO 3AAAUY
1 TIOABUPATB CITOCOBBI EE PEAAWUBAIINM; VMEHUE MOAEANUPOBATD OBPA3 BYAVIIEIT
KOHCTPYKTHUBHON  AEATEABHOCTH; VMEHUE BBIBUPATH AATOPUTM AESTEABHOCTU
B COOTBETCTBUM C OBPA3OBATEABHOM 3AAAUEI, VMEHWUE MPUMEHSATb TBOPUECKUE
MEXAHU3MBI PEAAM3ALIMU 3AMBICAA (MOAEAMPOBAHUE COBCTBEHHBIX M30OBPAKEHUIT
(FEOMETPUYECKOIT ®UI'VPBI, CUAVITA KMBOTHOI'O, MPEAMETA OKPY/KAIOIIEN AEN-
CTBUTEABHOCTH MAW CUMBOAA); UHTEIPALIMA CMOAEAMPOBAHHOI'O WU30OBPAKEHUSA
B COBCTBEHHVIO CIOKETHO-POAEBVIO MUIPY; CO3AAHUE MTPOBOTO MMPOCTPAHCTBA;
VMEHHUE BCTVIIATD B KOMMYHMKAITMIO CO CBEPCTHUKAMHU IO TIOBOAY PEIIEHUS OB-
PABOBATEABHOI 3AAAUM; VMEHUE TTPUAVMATD TEXHUUECKOE PEIIEHWUE TOCTABAEH-
HOIT 3AAAUM, TTPUMEHEHUE ®AEMEHTOB MATEMATUUECKOTO MBIIIAEHWS.

2. ®OPMUPOBAHUE [PUEMOB VMCTBEHHBIX AENCTBUII (AHAAM3, CHUHTE3,
CPABHEHUE, OBOBLUEHUE, AHAAOIMA).

3. QOPMUPOBAHUE YMEHUIT 1 HABBIKOB (VMEHUS OBAVMBIBATD M TTAAHU-
POBATBH CBOU AEFICTBHS, OCVIIECTBASATD PEIIEHUE B COOTBETCTBUM C 3AAAHHBIMU
[PABUAAMMU, TTPOBEPATB PE3VABTAT CBOUX AEMCTBUIT U T. A.).

4. CIIOCOBCTBOBATb PA3BUTHKO CXEMATH3WMPOBAHHBIX IMTPEACTABAEHMUIT,
KOTOPBIE BO3HUKAIOT B MPOLIECCE HATASAHOTO MOAEAUPOBAHMA.

PIITIC: KAKME M3MEHEHUSA BBl BHOCHUTE B PA3BUBAIOIIVIO TPEAMET-
HO-ITPOCTPAHCTBEHHYIO CPEAY (30HBI AETCKHUX AKTUBHOCTEI - «CKPBITAS» OBPA3O-
BATEABHAS 3AAAUA - OTKPBITASL OBPA3OBATEABHAS 3AAAUA)

3AAAYA TEAATOI'A TOMOYb PEBEHKY CITAAHHUPOBATB CBOIO AEATEABHOCTB.
BMECTE € TEM, B3POCABIE 3A CUET AOIMTOAHEHUI B LIEHTPAX CO3AAOT VCAOBUS AAS
HOBBIX 3HAHMUIL, MTOMOT'AIOT EMY BBITh VCIEIIHBIM. 'OAOBOAOMKU CTTIOCOBCTBYIOT
PA3BUTUIO TBOPYECKOTO 11 CAMOCTOATEABHOTO MBIIIAEHUS, PEOAEKCUU, A B LIEAOM
— ®OPMUPOBAHUIO UHTEAAEKTYAABHON TOTOBHOCTH K OBVUEHUIO B IIKOAE

O>XUAAEMBINT OBPA3OBATEABHBIN PE3YABTAT UTPhI: PEBEHOK PA3BUBA-
ET ABCTPAKTHOE U OTEPATHBHOE MBIIIAEHUE, TEOMETPUYECKOE M TTPOCTPAHCTBEH-
HOE BOOBPAKEHUE, KOMBUHATOPHBIE CITOCOBHOCTH; WM30OBPETATEABHOCTB; WIPA
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CITOCOBCTBYET PA3BUTUIO CXEMATU3UPOBAHHBIX TTPEACTABAEHWMIT, KOTOPBIE BO3-
HHKAIOT B TTPOLECCE CAMOCTOATEABHOI'O HAIAAAHOI'O MOAEAMPOBAHMA, BOCIIM-
TBIBAET HACTOMYUBOCTD U TEPIIEHUE, CAMOCTOSATEABHOCTbD, BBICTPOTY, AOBKOCTbD,
MPUBBIYKY K TPYAOBOMY VCUAMIO. VITPA-TOAOBOAOMKA «MOXO-IMEHTAMUHOY» VUUT
OIMPEAEAATB, CO3AABATH, AHAAN3WNPOBATBH, A TAABHOE, TOAOBOAOMKHW HIPAIOT
OYEHDb BAJKHVIO POAb B [TOATOTOBKE AETEN AOLIKOABHOT'O BO3PACTA K OBYUEHUIO
B HIKOAE. OHU TTO3BOAAIOT 3HAKOMUTD PEBEHKA C PA3HBIMI CITOCOBAMM ITEPEAAUN
MH®OPMALIMU, [TOCKOABKY 3AAAUM B HUX AAIOTCA B PA3AMYHOI ®OPME (MOAEAI),
MMAOCKUI PMCYHOK B M3BOMETPUH, ‘{EPTE)I(). DTA TOAOBOAOMKA AAET BOABIIME BO3-
MOZKHOCTHU AAS MAHUTTYAALIAIN C AETAAAMM 1 TEM CAMBIM CITOCOBCTBYET PA3BUTHIO
MEAKOIM MOTOPHKHU, PAZBUBAET KOOPAUHALIMIO ABMKEHHWIT, YTO HEOBXOAMMO AAS
TIOATOTOBKHM PYKHM K IMTMCBMY, A TAKKE ABAAETCA BAJKHBIM VCAOBHUEM YMCTBEHHOT O
PA3BUTUSA PEBEHKA. BCE 9TH KAUECTBA HEOBXOAMMBI AASL VCIIEHIHOTO OBAAAEHMSA
VUEBHBIMM AMICLIUTIAMMHAMM B IIIKOAE.
OIUCAHME XOAA WIPhI
«I;IOXO — MEHTAMUHO» CAEAAH TTO AHAAOTUU TTOMYAAPHON AOTMUYECKON

FOAOBOAOMKM AASI AETEI M B3POCABIX «I TEHTAMMHOY». WTPA cocTOnT 13 12 ouryp,
KOTOPBIE COBPAHBI M3 CKPEITAEHHBIX MEJKAY COBOI1 MOXOKYBOB. BCE ®UI'VPBI CO-
CTOAT M3 5 MOXOKVBOB («ITEHTA» C I'PEY. O3HAUYAET «I1ATHY). PUIVPBI COCTABAEHBI
N3 OAHOKAETOYHBIX KBAAPATOB TAK, UTO KAJKABIF1 KBAAPAT ITPUMBIKAET XOTSA Bbl
K OAHOMY COCEAHEMY, UMEIOIIEMY C HUM OBIIYIO CTOPOHY. KAKABIFI DAEMEHT
OBO3HAUYAET AATUHCKVIO BYKBY, ®OPMY KOTOPOI HATTOMUHAET.

F
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B MPOLECCE MIPBI ®UTVPBI PA3PEIIAETCS VKAAABIBATD KAK OAHOM, TAK U
APVTOI1 CTOPOHOI. [IIECTH ®UI'VP IMPM TTEPEBOPAUYMBAHWN HE MEHSIOT CBOEI KOH-
OUIYPALIMU — OHWU CUMMETPUYHBI. OCTAABHBIE ACUMMETPUUHBI U [TPM EPEBOPA-
UUBAHWUU CTAHOBATCS «3EPKAABHBIMU». CUUTAETCS, UTO 3EPKAABHAS CUMMETPUS
1 TIOBOPOTHAS CUMMETPUSI HE CO3AAIOT HOBBIX oUTVP. HO ECAM CUMTATD U 3EP-
KAABHO OTPAKEHHBIE OUIVPBI, TO UX YHMCAO VBEAMYMTCA AO 18. EcAnM KE PAC-
CMATPUBATH BPAIIEHUA ®UTVP HA 90°, TO CVIIECTBYVIOT CABAVIOIINE KATETOPUM
CUMMETPHI:

O I,N, P, FuY MOIVT BBITh OPUEHTHPOBAHBI 8 CITOCOBAMU KAKAAS: 4
MOBOPOTAMU U EIIF 4 3EPKAABHBIMU OTOBPAKEHUSAMMU.
O Z MOKET BBITb OPUEHTHPOBAHA 4 CITOCOBAMM: 2 — TMOBOPOTAMH, 2 —
3EPKAABHBIMU OTOBPAKEHUAMMU.
O T, V, Uu W MOTVT BBITb OPUEHTHPOBAHBI [TOBOPOTAMHU 4 CITOCOBAMU
KAZKAASL.
O 1 MOJKET BBITb OPUEHTUPOBAHA TTOBOPOTAMU 2 CITOCOBAMI.
O X MOKET BBITb OPUEHTUPOBAHA EAMHCTBEHHDBIM CITOCOBOM.

OMNNUCAHUE BAPHAHTOB UI'P € «IOXO-TTEHTAMUHO» C AOLIKOABHHKAM:

1. «CAOKN TOXO-MPAMOYTOABHUK» - CAOKUTD M3 BCEX DAEMEHTOB UTPHI
MPAMOYIOABHUK. BO3MOKHBI MTPAMOVIOABHUKNU 6X10, 5X12, 4X15 1 3X20. Cy-
IIECTBYET POBHO 2339 PASAMYHBIX VKAAAOK [TEHTAMUHO B MPAMOYIOABHUK 6X10,
HE CUUTAA TTOBOPOTOB U OTPAKEHHUI LIEAOTO MPAMOYIOABHUKA. AAS TTPAMOVIOAD-
HUKA 5X12 cviiecTBVET 1010 PEIIEHMI, AAS TIPAMOYVIOABHUKA 4X15 — 368 PEILIE-
HUIT, A AAST TTIPAMOVTOABHUKA 3X20 BCETO 2 CITOCOBA

HArpumeP, TAKUE BAPUAHTEHL:
6 x10 5x12

2. «IToCTPOI MTOXO-CUAYDT» - ITIOCTPOEHME 'EOMETPUYECKUX ®UIVP PA3-
AMYHBIX CUAYDTOB — KUBOTHBIX, AIOAEI, PACTEHMI1, MPEAMETOB OKPY/KAIOIIETO
MUPA, CUMBOAOB, CUMMETPUUHBIX V30POB HA MAOCKOCTU, A TTIOTOM B TTPOCTPAH-
CTBE 3D C MOCTENEHHBIM VCAOKHEHUEM 3AAAHMIA:
0 110 CXEME —TTOACKA3KE (HA CXEME BCE ®UI'VPbl ~ PACKPALIEHBI B PA3HBIE
LIBETA);
0 1O CXEME, HA KOTOPOI BCSA T'EOMETPUUECKASL ®MIVPA PACKPALIEHA B 1
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LIBET);
0 BBIKAAABIBAHME PA3ANUHBIX TEOMETPMYECKMX OMIVP IO TAMATH (BE3
CXEM);

Li.
el A

CXEMA — ITOACKA3KA CXEMA BE3 MMOACKA3KH

I [
CXEMA BE3 ITOACKA3KH CXEMA BE3 TTOACKA3KH BAPUAHT COBCTBEHHOI

CXEMBI

3. (<I/vIOXO—HEHTAMI/IHO HA KBAAPATE». B «1OXO-TIEHTAMHUHO» MOKHO
WI'PATH M BABOEM. ABOE UI'POKOB I10 OUEPEAM BBIBMPAIOT AFOBVIO M3 12 ouryp
«MOXO-IMMEHTAMMHO» U PACIIOAATAKOT EE HA CBOBOAHBIX KAETKAX ITOAA 8X8. BCE
BBICTABAEHHBIE ®WI'VPBI OCTAIOTCA HA MECTE AO KOHLA ITAPTHUM (HE CHUMAIOTCA
C KBAAPATHOT'O TTOAA M HE HEPEABMFAK)TCH). TTPOUTPBIBAET TOT, KTO INEPBBIM HE
CMOJKET PABMECTUTB HA TOAE HU OAHOI ®UTYPBI «OXO-TIEHTAMUHO». ECAM KE
BCE ®UI'VPBI VAAAOCH PASMECTUTH HA AOCKE, TO BBIUIPBIBAET WUI'POK, XOAMBLINIT
TTOCAEAHVIM.

4. «KAPTOYHOE HOXO-TEHTAMUHO» — BAPUAHT MIPhl C [MPMBHECEHWMEM
CAVUAVIHBIX COBBITUI. DUTYPBI «HOXO-ITEHTAMUHOY (I/IAI/I X BYKBEHHBIE OBO3HA-
‘IEHI/I}I) PUCVIOT HA KAPTOYKAX, KOTOPBIE TACYVIOT M PA3AAIOT HNI'POKAM. Nrrokn
BBIBUPAIOT ®UI'VPBI B COOTBETCTBUM C PO3AAHHBIMM MM KAPTOYKAMI. AAAEE WI'PA
HAET 10O ITIPABUAAM WI'PBl «MTOXO-ITEHTAMHUHO HA KBAAPATE» C 3APAHEE BBIBPAHHBI-
MW ®UTVPAMM.

5. <<I;IOXO—HEHTAMI/IHO» ABA HA ABA». UETBIPE HNI'POKA, CUAALIMNE 10 YETBI-
PEM CTOPOHAM AOCKM, UI'PAIOT ABOE HA ABOE (I/IFPOKI/I, CUAALINE APVIT HAITPOTHB
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APVI'A; OBPA3VIOT KOMAHAY). TTPOUTPABIIIEN CUNTAETCA KOMAHAA, UTPOK KOTOPOI1
[MEPBBIM HE CMOJKET CAEAATb XOAA. B ®TV MIPY MOKHO HIPATH 1O AIOBOMY U3
ABVX BBIIITEOIMMCAHHBIX BAPUAHTOB — OBbBIYHOMY, C 3APAHEE BbIGPAHHBIMUW ®UI'Y-
PAMM MAN «KKAPTOYHOMVY».

BBIBOA: UTPA-TOAOBOAOMKA «I;I()X()—I'IEHTAMI/IH()» ABAAETCA TTOAE3HON 1
VBAEKATEABHOI UT'POM M AAST AETEM, 1 AAST B3POCABIX. OHA COAEPKUT B CEBE HA-
BOP XUTPOVMHBIX 3AAAYEK, KOTOPBIE PEITAIOTCA AMBO C ITOMOIIBIO AOTMKH, AMBO
MVTEM PACCYKAEHUA. PEIIEHME IOAOBOAOMOK VCKOPSAET PA3BUTHUE ITPOCTPAH-
CTBEHHOI'O MBIIIAEHWSA, MEAKOM MOTOPUKHM, YCUAUMBOCTH, TMAMATU, CMEKAAKH,
BHUMATEABHOCTH, PA3BUBAIOT HECTAHAAPTHOCTDH MBIIHAEHMA, A CAMOE I'NABHOE
UI'PA - TOAOBOAOMKA PA3BMBAET KOMMYHWKATHBHBIE HABBIKU. B MPOLIECCE WI'PbI
PEBATA OBPETAIOT HABBIK OBIIEHNSA, BBAUMOAENCTBUSA 1 COTPYAHUUYECTBA APVI C
APVI'OM 1M OKPV/KAIOHIMMM.
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STEAMS — urprA «M1OXOKPOCCBOPAY

1 ErAiEHKO MpritA BAAAMMIPOBHA,
VUHUTEAD-AOIOIIEA,
1BOY «llikoa4 Nel1151», 1.MockBA, I.3EAEHOIPAA

OMNMCAHUE CLIEHAPUS STEAMS UTPBI « IOXOKPOCCBOPAY»
TEMA UTPBI: «PAKETA AAST POBOTA APTEMAY
ITEAL MTPBI: MO3HAKOMUTDE AETEN C OBFBEMHBIM HHOXOKPOCCBOPAOM, 3A-
KPEINUTb HABBIKM PA3TAABIBAHMA KPOCCBOPAOB.

BO3PACTHAA I'PYIIIA: AETH CTAPLIEI'O AOLIKOABHOI'O BO3PACTA (5-7 AET)

3AAAUn:
O PA3BUTME STEAMS HABBIKOB (VMEHWE BUAETb OBPA3OBATEABHVIO 3AAAUY
1 MOABUPATDB CIIOCOBbI EE PEAAU3ALIMM; VMEHHWE PABIAABIBATD KPOCCBOPA);
(¢ COBEPLIEHCTBOBATH VMEHUE BBIBUPATB AATOPUTM AEATEABHOCTU B COOT-
BETCTBHI C OBPA30OBATEABHOIT 3AAAUElT (VMEHHE PA3TAABIBATD, TTOABUPATD 1
BCTABAATBH CAOBA B HVJKHOE IPOCTPAHCTBO KPOCCBOPAA (ITO BEPTHKAAN MAU
TOPU3OHTAAN);
¢ COBEPHIEHCTBOBATb VMEHME IPUMEHATH TBOPYECKME MEXAHM3MBI PEA-
AUBALIMN 3AMBICAA (COBCTBEHHBII MTPOAVKT - KPOCCBOPA; UHTEI'PALIMA B COB-
CTBEHHVIO CIOKETHO-POAEBVIO MIPY (CO3AAHUE CIOKETHO-POAEBOI MTPBI HA
OCHOBE MPEAAOZKEHHOT'O MAM COBCTBEHHOI'O KPOCCBOPAA HA OITPEAEAEHHVIO
TEMY; CO3AAHUE UIPOBOI'O [TPOCTPAHCTBA);
{0 COBEPHIEHCTBOBATH YMEHHE BCTVIIATH B KOMMYHUKALIMIO CO CBEPCTHH-
KAMH T1O MMOBOAY PEIIEHIA OBPA3OBATEABHOI 3AAAUM (VMEHUE PACCY/KAATD,
AOKABBIBATB CBOIO TOYKY 3PEHHSA, AOTOBAPUBATBCA M MPUXOAUTH K OBLIEMY
MHEHUIO);
(0 COBEPHIEHCTBOBATH VMEHUE ITPMAYMATb TEXHUYECKOE PEIIEHNE ITOCTAB-
AEHHOIT 3AAAYM (VMEHHWE CKAAABIBATH KPOCCBOPABI [TO ONPEAEAEHHOIT CXEME
VAU TPHAVMATB CBOIO CXEMY);
{0 COBEPHIEHCTBOBAHHWE CITIOCOBHOCTH BOCITUTAHHHUKOB K PEYETBOPUECTBY;

PIIIIC:
O OTKPBITAS 3AAAUA: CO3AAHUE TEAATOIOM [MPOBAEMHOI CHUTVALHHU (PO-
BOTY APTEMY HV’KHO TTOUMHUTbH TPAHCITIOPTHOE CPEACTBO, HO UTOBBI V3HATD
KAKOE, OH IPOCHUT AETEI1 PA3I'AAATB TOXOKPOCCBOPA, ITPABMABHO OTBETHB
HA EI'O 3AIAAKU).
O «CKPBITASM 3AAAUA (ITOATAAKMBAET PEBEHKA K PEIIEHHIO OTKPBITOI 3A-
AAUM): TOABOP UAAIOCTPALIMIT — OTBETOB HA 3AIAAKM, HOXO®ULIKH C N30BPA-
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JKEHUEM BYKB AA®ABUTA, CXEMA CBOPA PAKETBI, MTOXOKOHCTPYKTOP, CKOBbI, ®AO-

MACTEPBI, CKOTY, HOKHMILIBI.

H3MEHEHUE PIITIC: BKAIOYAET OPIAHM3ALIMIO TPEX 30H PA3BHBAIO-

[IE CPEADBI:

1.

VUEBHAA (BBIK,’\AABIBAHI/IE CAOB HA ®UIIIKAX, BKAIOYUEHHE MX B KPOCCBOPA),

2. 30HA KOHCTPYVUPOBAHUA (CBOP MOAEAM U3 TIOXOKVBOB),
3. uUrpOBAA (IIPUMEHEHHE MOAEAU B CEOZKETHO-POAEBOJL UI'PE).
OKVMAAEMBIIT OBPA3OBATEABHBIN PE3VABTAT WIPHI:
B MPOLIECCE UT'PBHI «ITOXOKPOCCBOPA» V AETEI IMTPOUCXOAUT:
0 PACIIMPEHUE [TPEACTABAEHUIT OB OKPY/KAIOIIEM MHPE (BAKPEITAEHUE 3HA-
HUIT IO AEKCMYECKON TEME «TPAHCIIOPT»);
O OBOTAIIEHHE CAOBAPHOI'O 3ATIACA;
0 COBEPLIEHCTBOBAHUE HABBIKOB 3BVKO-BVKBEHHOI'O AHAAM3A U CUHTE3A;
O PA3BUTHE ITPOCTPAHCTBEHHOI'O, MATEMATUUECKOI'O, TBOPYECKOI'O MBIIII-
AEHUS;
0 VAVUIIEHME CIIOCOBHOCTU ITPMMEHSTH CPEACTBA XVAOJKECTBEHHOI BbI-
PA3BUTEABHOCTU;
0 COBEPIIEHCTBOBAHUE KOMMYHHKATHUBHBIX HABBIKOB;
0 -PA3BUTHE MCCAEAOBATEABCKOI'O MHTEPECA.
CAATOPUTM PA3PABOTKU STEAMS HIPhI «IOXOKPOCCBOPAM»
TexHonMorYs XAPAKTEPUCTUIKA HA 4TO OPVEHTUPOBAHA OMWCAHVE MPAKTUKMN
S HAyka YT0 1 KAK UCCNE- M3YUAEM, UYTO TAKOE KPOCCBOPZ, M TEXHWKY
AVEM? YTO 1 KAK PABOTbI C HIM;
M3YYAEM? YTO 1 KAK | VICCNEAYEM B3AMMOCBS3b C/IOB B MPOCTPAHCTBE
MO3HAEM? C MOMOLLbIO KPOCCBOPJA;
AKTVIBU3MPYEM 3HAHWS MO TEME: «TPAHCMOPT»;
COBEPLLEHCTBYEM HABbIKY 3BYKO-BYKBEHHOIO
AHAIN3A 1 CUHTE3A C/IOB.
T TExHONOMWS KAKOW ANFOPUTM A. JINHEAHBIV (13 MPOCTLIX KOMAHA) — AETU
NESTENBHOCTN OCBA- | CVLLAIOT MHCTPYKLIMIO MEAATOTA W BbIMOJHAIOT
VBAIOT JETU? 3AZAHNS;
B. Lpknnyecknia (Ecnn AEACTBUS NOBTOPSIOT-
Cs1) = OTFAZAZIN 3ATAZKY — BbIIOXWM C/IOBO B
KPOCCBOPAE;
E WHXUHUPUHT Kakon npoaykT PA3rAAAHHBIVI OBLEMHbIN KPOCCBOP/, HA MOXO-
(NPOEKT) CO3AAIOT | KYBUKAX
[ETU? MOZENb PAKETHI 13 MOXOKYBA
WckyccTso IKAKME XYJOXKECTBEH- | PEBEHOK C MOMOLLbIO OTTAZBIBAHUS 3ATALOK
HO-BbIPASUTE/IbHBIE | YUWUTCS PA3INYHBLIM CPEACTBAM XY/ OXECTBEH-
CPEAICTBA WCKYCCTBA | HOWM BBIPASUTENILHOCTM (CPABHEHWSM, META®O-
PEBEHOK OCBAVBAET? | PAM, SMUTETAM, O/IMLIETBOPEHMSIM), KOTOPBIE
CMOCOBCTBYET ®OPMVPOBAHIO OBPASHOM PEUM
NETER.
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TexHonorns | XAPAKTEPUCTUKA | HA UTO OPUEHTUPOBAHA OnNUCAHVE NPAKTUKN
WckycctBo IKAKVIE XYAOXECTBEH- | [PV PACCMATPUBAHMIN UANKOCTPALIMIA PEBEHOK
HO-BbIPASUTENbHBIE | (B ZJAHHOM CNYYAE UAMOCTPALINS — OTBET HA
CPEACTBA UCKYCCTBA | 3ATAAKY) OBNIAZEBAET TAKUMW CPEACTBAMM XY-
PEBEHOK OCBAMBAET? | JOXECTBEHHOW BbIPASUTENBHOCTU KAK: TPADUKA
PUCYHKA, LIBET, ®OPMA.,
M MATEMATVKA IKAKVIE NEMEHTBI 1. J1OrvKo-MATEMATUYECKOE (PASMELLIEHME CMO-
MATEMATUYECKO- BA B OMPEJENEHHOM MECTE KPOCCOBOPZA);
o MbILLNEHMS 2. TTPOCTPAHCTBEHHOE (OPVEHTVMPOBAHME B TPEX-
PA3BMBAET PEBEHOK | MEPHOM MPOCTPAHCTBE C MOMOLLIbIO MIOXOKYBA);
(FEOMETPUYECKOE, 3. MATEMATUYECKOE KOHKPETHOE OMEPATVBHOE
MPOCTPAHCTBEHHOE, | — CMOCOBHOCTb COBEPLLATL HEMOCPE/ACTBEHHbIE
ANTOPUTMWNYECKOE, | AEVCTBMS C MOAENbBIO OBbEKTA;
BPEMEHHbIE, KOMBW- | ABCTPAKTHOE - MOHUMAHWE COZAEPXAHNS 1
HATOPVIKA 1 T.1.) MCMNONB3YEMbIX MPY 3TOM OMEPALINIA, YMEHME
TEOPETUYECKM MPOrHO3MPOBATb TOUHBbIN PE3Y/Ib-
TAT, CNOCOBHOCTb K MbIC/IEHHOMY KOHCTPYMPO-
BAHMO MPOCTPAHCTBEHHbIX CXEM.
CAENAA CAM B kaAkolt Bug AKTVB- | WIrPoBASt (MPUMEHEHME M3rOTOBEHHOWM 113
HOCTW BOB/MEYEHbI | MNOXOKYBOB PAKETbI B CHOXETHO-POJIEBOW UIPE);
JETW (MPOEKTHAS, [TO3HABATENBHAS (Y3HAIOT HESHAKOMBIE C/TOBA,
NIPOBAS, PEYEBAS, | MPABM/IA 3AMONHEHNS KPOCCBOPAA, PACLUMPSIKOT
MO3HABATE/IbHAS, MPEACTAB/EHNS O MUPE, PACCYX/AAHT);
NCCNEAOBATENBCKAS, | KOMMYHUKATVBHAS (AOKA3BIBAKOT CBOKD TOUKY
S/IEMEHTAPHAS! VHXE- | 3PEHIS, JOTOBAPUBAIOTCS W MPUXOAST K EAVHO-
HEPHO-TEXHUYECKAS, | MY MHEHWIO);
KOMMYHUKATUBHAS MICCNEAOBATENBCKAS (MPOBYIOT PA3NINYHbIE
n Ap.) CMOCOBbI B3AMMOCBS3M CNOB, UILLYT OWMWBKMA,
VICMIPABNSIIOT UX);
WHXEHEPHO-TEXHNYECKAS (CAMOCTOSTE/IbHOE
KOHCTPYUPOBAHVE MOAE/NM 3 NOXOKYBA).

TTPUMEP CLIEHAPUS 3AHSTUSA STEAMS MIPHI «IOXOKPOCCBOPAY

TIPEABAPUTEABHAS PABOTA:

O 3HAKOMCTBO C KPOCCBOPAOM, KAK OAHVM M3 BUAOB HMI'PHI;
0 M3YUYEHUE AEKCUKO-IPAMMATUYECKON TEMbI « TPAHCIIOPT» HA AOI'OITEAM-

YECKMX 3AHATUAX;

O TPAOMYECKME AMKTAHTBI I1TO TEME TPAHCITOPT, OBVUEHUNE OPHMEHTHNPOBA-

HUIO B TETPAAU 11O KAETKAM, 3AKPEITAEHUE TTOHATHUI «BEPTUKAABHO», «I'OPU-

30HTAABHOY;

O OBYUYEHME I'PAMOTE 1 3BVKO-BVKBEHHOMY AHAAM3Y M CMHTE3Y HA AOT'O-

TNEAMYECKUX 3AHATUAX;

O 3HAKOMCTBO C MOXOKOHCTYKTOPOM, CBOPKA M3 MOXOKYBOB I'PY3OBHKA

(HAVLII/ITb CKAAABIBATB MOXOKVE M CITOCOBAM CKPEIMAEHUA AETAAEN MEXKAY

COBOM).

OBOPYAOBAHUE AASl AETEI: ®UIIIKU U3 KOHCTPVKTOPA MMOXOKVB, C U30-
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M30BPAKEHWUEM BVKB AA®ABUTA, CXEMA CBOPA PAKETBI, MTOXOKOHCTPYKTOP, CKOBBbI,
PAOMACTEPBI, CKOTY, HOKHMIIBI.

OBOPYAOBAHUE AASl TTIEAATOTA: KAPTHMHKM C M3OBPAKEHHUEM TPAHCITOP-
TA, BATAAKM TTO TEME TPAHCITOPT.

XOA UTPBI
TTEPEA PEBATAMU POBOT APTEM. APTEM «PABOTAET» MEXAHHMKOM. EMY HE-

OBXOAUMO OTPEMOHTHPOBATH TPAHCIIOPTHOE CPEACTBO, HO UTOBBI V3HATB, UTO
DTO 3A TPAHCIIOPTHOE CPEACTBO, APTEM ITPOCHT PEBAT PA3IAAATH KPOCCBOPA,
[IPABUABHO OTBETHB HA EI'O 3ATAAKU. TTOCAE PA3IAABIBAHMA KPOCCBOPAA PEBSTA
CMOL'YT HAITH MPABUABHBIIT OTBET HA BOIPOC APTEMA, IIPOUMTAB CAOBO 1O BEP-
THUKAAU,

- PEBSTA, A BBI 3HAETE, UTO TAKOE KPOCCBOPA?

AETH OTBEUYAIOT: .....

- CETOAHA MEPEA BAMH HEOBBIYHBIIT KPOCCBOPA, OH HE HAIEYATAH HA
BYMATE, A BBIAOJKEH M3 FTOXOKVBHUKOB. KAK BBl AVMAETE, KAK MBI CMOJKEM EI'O
3AMIOAHUTDH OTBETAMI?

AETU OTBEUAIOT:. ...... (ECAM AETH HE AOTAABIBAIOTCS, TO MEAATOT AAET
MOACKA3KH, CITPAIIIMBAS 3AUEM AETAM HA CTOAE MOXO®UIIKU C M30BPAKEHUEM
BVKB?).

- PEBATA, AABAIITE TIOMOJKEM POBOTY APTEMY V3HATB, YTO EMY HYKHO
BYAET OTPEMOHTHPOBATB. AAS DTOI'O BAM HV/KHO BYAET OTTAAATH MOU 3ATAAKH,
A OTBETBI BBl CMOJKETE VBUAETH HA MOEI AOCKE, ITPABUABHO OTBETUB HA 3ATAAKY
U TIOCAE DTOTO [EPEBEPHYB KAPTHHKY.

AETH OTTAABIBAIOT TTOCAEAOBATEABHO 3ATAAKM, TOT, KTO TIEPBBIM OT-
BETUA, TIEPEBOPAUMBAET KAPTUHKY C M30BPAKEHUEM ITPABUABHOTO OTBETA, TEM
CAMBIM TTOATBEPJKAAS CBOIO AOTAAKY. ITOCAE TOTO, KAK PEBEHOK ITEPEBEPHVA KAP-
THHKY, PEBSITAM HEOBXOAMMO HAITH MECTO DTOI'O CAOBA HA TOXOKPOCCBOPAE.

1. DTOT TPAHCIIOPT FOPOACKOIJ1
3HAET B TOPOAE AIOBOI:
OH BATOH ITO PEABCAM MYUT
M xkoaEcaMu cTvunT... (TPAMBALT)

2. BcEe AETO CTOsIAN,
3UMBI OJKHUAAAU,
AOKAAAUCH TTOPHI,

ITomyaAMCh € TOPBL. (CAHKN)

3. T1o BOAHAM ABOPEIL ITABIBET,
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HA CEBE AtOAEN BE3ET. (KOPABAB)

4. UTO K, APYKOUEK, OTTAAAIL,
TOABKO ®TO HE TPAMBAIL.
BAAAB MO PEABCAM BBICTPO MUUTCS
W3 n3pvinEK BEPEHULA. (ITOE3A)

5. UTO 3A YVAO — AAMHHBIA AOM!
TTACCAKMPOB MHOTO B HEM.
HocuT OBYBb M3 PE3HHBI
W MUTAETCA BEH3MHOM. .. (ABTOBYC)

6. HE mrmuia, A AETAET,
HE rpv30BHK, A C KABMHOI,
HE AETVYAA MBILDb, A C KPBIABAMU. (CAMOAET)

- PEBATA, BBI 3ATIMCAAU CAOBA. A TEIMEPH CKAKUTE, KAK OAHUM CAOBOM
MOZKHO HA3BATH DTU NMPEAMETDI?

AETH OTBEYAIOT: ....(TPAHCIIOPT)

- PEBATA, BBl BEPHO PA3I'AAAAU BECH FIOXOKPOCCBOPA. TEIEPH HV/KHO
HAITHU TPAHCIOPTHOE CPEACTBO, KOTOPOE HY’KHO IHOYHMHUTH APTEMY, ITPOUNTAB
EFO IO BEPTUKAAN FIOXOKPOCCBOPAA (AETH HAXOAAT CAOBO «PAKETAY).

- PEBSTA, BBl TIPABUABHO HAIIIAM 3ALIMOPOBAHHOE CAOBO. A TEMEPH AP-
TEM ITPOCHT BAC COBPATD EMY PAKETY M3 IXOKOHCTPYKTOPA. BBl COTAACHBI?
AETU COTAAIITAIOTCS.

- PEBATA, A KAK MBI BVAEM COBUPATH PAKETY? UTO HAM AAS DTOTO HVIK-
HO?

OTBETBl AETEN (FIXOKOHCTPYKTOP, CKOBbL, CXEMA CBOPKW). AETU CO-
BMECTHO C MEAATOIOM PACCMATPUBAIOT CXEMY CBOPA PAKETBI, OBCVKAAIOT CKOAb-
KO M KAKUX AETAAEN HTOXOKOHCTPYKOPA BYAET HYKHO AAS CBOPKI.

AAAEE AETU MPUCTVYIIAIOT K CBOPKE PAKETBI AASL APTEMA (TTEAATOI' [IOMO-
IAET 1O HEOBXOAMMOCTH).

- PEBATA, KAKASI 3AMEUATEABHAS PAKETA V BAC IOAVUMAACBH!!! APTEM
OUYEHb AOBOAEH! A KAK BBl AYMAETE, Mbl MOI'AU Bbl CAEAATB APTEMY ITOAAPOK U
VKPACUTD EI'O PAKETY? KAK MBI MOJKEM DTO CAEAATBH?

OTBETBI AETEI. .. (PACKPACUTD EE ®AOMACTEPAMU W [MPUKPEINUTb LIBETHBIE
NOXO®UIIKN). AETH MPUCTVIAIOT K PABOTE.

- A TEIIEPH PAKETA AAST APTEMA CTAAA EINE KPACHUBEE! CEITUAC OH CMOJKET
EE ITOYMHUTH M OTIPABUTHCSA B KOCMOC K CBOWM APV3bAM, KOTOPBIX OH OYEHB
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AABHO HE BHUAEA!
AETH MEPEAAIOT PAKETY APTEMY. APTEM MX BAATOAAPUT (UMHUT PAKETY),
U AETH ITPOBOJKAIOT APTEMA B KOCMOC K EI'O APV3bsiM!
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STEAM — nPOEKT «YCCYPUNCKUIT TUTP»

Kan TAatpsaHA AEOHTHEBHA,
TTEAATOI AOTTIOAHUTEABHOIO OBPA3OBAHIA,
MBOY AO «CrAHIINSA FOHBIX TEXHUKOBY , I. YCYPUIICK

ITEAB ITPOEKTA: BOCITUTAHUE BEPEKHOI'O OTHOLIEHUA K ITPUPOAE U CBO-
EM MAAOT POAMHE (ITPUMOPCKHIT KPAIT M TOPOA Y CCYPUIICK)

Bo3racTHAA reymma: 5-10 AET

3AAAUM TTPOEKTA: AASI AETEN, MTEAATOTOB, POAUTEAE

3AAAUU AASL AETEW: PA3BUTHE STEAMS HABBIKOB ( VMEHUE BMAETbH OBPA-
30BATEABHVIO 3AAAUV U TTOABUPATE CITIOCOBBI EE PEAAUBALINM; VMEHHUE MOAEAM-
POBATb OBPA3 BVAVIIEN AEATEABHOCTU (KOHCTPYKTUBHOI, NPOEKTHOIL, PEYEBOI1
1 T.IL.); VMEHUE BBIBUPATD AATOPHUTM AEATEABHOCTH B COOTBETCTBUU C OBPA30O-
BATEABHOIT 3AAAYUEN, VMEHUE [PUMEHATD TBOPYECKME MEXAHU3MBI PEAAVM3ALIMN
3AMBICAA (COBCTBEHHBIE MPOAVKTBI: PACCKA3, CKA3KA, MOAEAB, UI'PA M T.I1.; WMH-
TEIPALIMS B COBCTBEHHVIO CIOKETHO-POAEBYIO UIPV; CO3AAHME WIPOBOI'O ITPO-
CTPAHCTBA); VMEHME BCTVIIATb B KOMMVHUKALIMIO CO CBEPCTHUKAMU 10 [IOBOAY
PELIEHNA OBPA3OBATEABHOI 3AAAUM; VMEHHWE MPUAVMATH TEXHUUYECKOE PEIIEHUE
MOCTABAEHHOI 3AAAUM)

3AAAUN AAA TIEAATOTOB: HAVUUTBCA COUETATH OBYYAIOUIME MTOAXOABI
B UI'POBOJ, DKCITEPUMEHTAABHO — UCCAEAOBATEABCKOM AEATEABHOCTIH, MATEMA-
TUYECKOM OBVUEHNM, OCVIIECTBAATH CTAKMPOBKY W IMOI'PYVKEHUE B AKTUBHVIO
MPAKTHKY 110 PABOTE € «FIOXOKVE»

3AAAUN AAA POAUTEAEI: ®OPMHPOBATH AOBEPUTEABHBIE OTHOLIEHUWA
C PEBEHKOM B UTPOBOI U MO3HABATEABHON AEATEABHOCTH. OPTAHU30OBATH COB-
MECTHOE [MOCEILIEHUE AOCTOIPUMEYATEABHOCTEN I'OPOAA U KPAS, CBA3AHHBIX C
TUIPAMU, A TAKKE UTEHUE AMTEPATVPHBIX [TPOU3BEAEHHIT, B TOM YHMCAE U U3VYE-
HHUE CTUXOB, B KOTOPBIX VIIOMUHAFOTCS THUI'PBI

OJKMAAEMBIIT OBPA3OBATEABHBII PE3VABTAT ITPOEKTA

ITPOAYKTBI ITIPOEKTA: AAA AETEI, IEAATOTOB, POAUTEAEI

TIPOAYKT AAA AETEI: MOAEAb YCCVPHUIICKOTO THIPA, MTOCTPOEHHAS U3
KOHCTPYKTOPA FIOXOKVE

TTPOAYKT AASI IEAATOTOB: CO3AAHUE HOBOI1 OBPA3OBATEABHOI CPEABI,
KOTOPASL COUETAET B CEBE [MPOEKTHVIO, HCCAEAOBATEABCKVIO, UT'POBVIO AEATEAB-
HOCTH 1 OAHOBPEMEHHO PA3BMBAET TEXHUUYECKME U TBOPYECKUE CIIOCOBHOCTU
AETE

TIPOAYKT AASL POAUTEAEI: HOBOE HAMPABAEHUE BE3OMACHOTI'O 1 MTOAE3-
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IMMOAE3HOI'O PA3BUTHSA AETEN - BYMAJKHAS MHKEHEPUSA C TOXOKVBOM

OTIIMCAHUE DTAIIOB ITPOEKTA

1 3TAI: NOATOTOBUTEABHBIN

0 VICCAEAOBAHUE MPOBAEMATUKN (MAEH) TTPOEKTA
; —

O KOHCTPYMPOBAHUE MAKETA MOAEAM TUI'PA U3 KOHCTPYKTOPA LLEGO
2 DTAII: OCHOBHOI1
0 MOAEAMPOBAHME I10 YEPTEJKY M MAKETY 3AAAHHOIM MOAEAM TUI'PA
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O PA3VKPAIIMBAHUE 1 AEKOPMPOBAHWE MOAEAU THUI'PA

3 BTAI: UTOT'OBbIN- MMPE3EHTALIMOHHBIN (HPESEHTAL[I/IH TTPOAVKTOB ITPO-

O CO3AAHME IMPE3EHTALIMY B [TPOIPAMME POWERPOINT
O BAIUTA HPOEKTA «YCCYPUICKUIT TUIPY

AATOPUTM COCTABAEHUS CIIEHAPUSA STEAM IMTPOEKTA

Texvonorus | XAPAKTEPUCTUKA | HA 4TO OPVEHTMPOBAHA OnNUCAHVE NPAKTUKIA
S Hayka YT0 1 KAK UCCNE- Y3HAEM I0CTOMPUMEYATENBLHOCTY TMPUMOP-
AYVEM? YTO 1 KAK CKOro KpAsi. ICCNEAYEM OCOBEHHOCTM, MECTO

M3YUYAEM? YTO M KAK | OBUTAHMS, NOBAAKMN Y CCYPUINCKOTO TUMPA

MO3HAEM? (OKPY>KAKOLLMIA MUP)
T TExHONOr VIS KakoWv AroPUTM W3YYEHWE NPOBNEMBI (VAEW, TEMbI) = MOJENN-
JESTENILHOCTU OCBAW- | POBAHWUE (YEPTEX, MAKET M3 JIEFO) — KOHCTPYM-
BAKOT JIETW? POBAHVE MOJENM - IEKOPUPOBAHUE
E WrxuHmpunr | Kakoi npoaykT (nPo- | MoaEnb YCCyPUINCKOrO TUMPA U3 KOHCTPYKTOPA
EKT) co3gAt0T AETU? | Moxokys
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WNckycctBo KAKkne XYAOXECTBEH- TEXHWNYECKOE TBOPYECTBO, MOJE/IMPOBAHWE,
HO-BbIPASUTE/IbHbIE CPEA- | YEPYEHWE, PUCOBAHWE, JEKOPATUBHO-MPU-
CTBA NCKYCCTBA PEEEHOK KNAAHOE TBOPYECTBO, BEAEHWE BECE/bI,

OCBAMBAET? NCKYCCTBO YTELIOB
M MATEMATUKA KAKE SNEMEHTbI MATE- nPOCTPAHCTBEHHOE, FEOMETPUYECKOE,
MATUYECKOTO MbILWMEHNSA | NOTMYECKOE, M/IOCKOCTb-OBbEM (3A-MOAE'
PA3BW/BAET PEBEHOK /'II/IPOBAHI/IE)

(rEOMETPUYECKOE, MPO-
CTPAHCTBEHHOE, A/ITOPUT-
MWYECKOE, BPEMEHHBIE,
KOMBUHATOPVIKA 1 T.M.)

CAENA cAM B kakoi B AKTUBHO- | TTPOEKTHAS, MCCNEAOBATE/IBCKAS, UrPOBAS,
CTV BOBJEYEHbI AETU MO3HABATE/IbHASI, HKEHEPHAS, TBOPYECKASI
(MPOEKTHASI, UTPOBAS,

PEYEBAS], MO3HABATE/Ib-

HAS1, UCCIEZOBATE/IbCKAS,

3IEMEHTAPHASI UHXEHEP-

HO-TEXHWUYECKAS, KOMMY-

HUKATVBHAS U ZIP.)
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3. AwrBunoBa, C. H. ®EHOMEH MIPOBOI AETCKOIT CVBKVABTYPBl COBPEMEHHOI'O AOIIKOABHU-
kA / C. H. AurBunoBa // Becthuk ITPABOCAABHOIO CBATO-TUXOHOBCKOI'O T'VMAHUTAPHOI'O VHH-
BEPCUTETA. CEPus 4: TTEaArorukA. ITenxoaorus. — 2020, — Ne 56. — C. 106-116. — DOI 10.15382/
sTUurRIV202056.106-116.

4. YEABIIEBA, FO. B. STEAMS-CPEAA 1M HABBIKM BYAVIIETO / FO. B. UsAbieBa // STEAMS ripakTH-
Ki B OBPA3OBAHNIN : CBOPHUK AvulinX STEAMS rieakTik B 06PA30BAHNN / Coct. E.K. 3eH0B, O.B.
3EHKOBA. — MOCKBA : MI3AATEABCTBO «[1EPO®, 2021. — C. 13-15.

5. YeAblIUEBA, FO. B. LIN®POBAA CPEAA, KAK DOOEKTUBHBII BEKTOP PA3BUTUA UMUAKA AOILIKOABHOM
opraHusAiy / FO. B. UEAbIIEBA // KOMIIETEHIIMK BOCITIUTATEAS - VCAOBUE PA3BUTHS HABBIKOB BY-
AVIIETO V AOIKOABHUKA : CBOPHUK HAVUHBIX CTATEI MO UTOTAM [TEPBOIT MOCKOBCKOI MEKAVHAPOA-
HOW HAVYHO-TIPAKTUYECKOI KOH®EPEHIIMH, MOCBAIIEHHON AHIO AOIMIKOABHOTO PABOTHHKA, TAOVY

BO MITIV, 25-26 cEHTABPsA 2020 TOAA. — MOCKBA: MBAATEABCTBO «ITEPOY, 2020. — C. 121-123.
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STEAM — urra «1OXOTETPUCY

KvkyvinkinAa EAEHA AAEKCEEBHA,
BOCITUTATEAD,
1'BOY «llkor4a Nel1621 AreEBo 2KusHiy, 1.MOCKBA

AATOPUTM COCTABAEHUSA CLIEHAPUA STEAM ITPOEKTA

TexHonorus | XAPAKTEPUCTMKA HA 4TO OPVEHTUPOBAHA OnNWCAHVE MPAKTUKM
S Hayka YTo 1 KAK I/ICCJ'IE,CI,yEM? M3y4YAEM FEOMETPUYECKUE ®UTYPbI C MOMO-
YTO 1 KAK U3YYAEM? b KOHCTPYKTOPA <<|/|OXOKVB>>, COBUPAS

YT0 1 KAK NMO3HAEM? PA3/TINYHBIE MOC/IEAOBATE/IBHOCTA

T TexHonorus Kakon anroputm ges- | 1. ZIETM COBMECTHO C BOCTUTATENEM COBUPA-
TENBHOCTV OCBAVIBAIOT | tOT KYBUKM 13 KOHCTPYKTOPA
LNETU? 2. MAPKUPYIOT VX FEOMETPUYECKUMU GUMYPA-

MU (NOBTOPSIS HA3BAHMS! 1 LIBET)

3. PACCMATPUBAIOT NOC/EAOBATE/ILHOCT
DUrYP HA MPEATOKEHHbBIX KAPTOUKAX — CXEMAX
(PACNONOXEHWE, KOJIMYECTBO)

4. COBMECTHO C BOCTUTATE/IEM BbIK/AZBIBA-
{OT U COBUPAIOT OZIHY U3 ®UIYP NO KAPTOYKE
— CXEME

5. [IETV BbIBMPAIOT NMOHPABMBLUYIOCSI KAPTOY-
KY V1 COBUPAIOT MO HEW ®UIYPY UHAMBMAY-
ATbHO

6. [IETV BMECTE CAMOCTOSITE/IbHO COCTAB-
NAKOT OBLLYKO KOMMO3ULMIO 13 COBPAHHBIX
PAHEE ®UTYP

7. [IETV CAMOCTOSITENIBHO MPUAYMBIBAIOT
KAPTOUKM — CXEMbI 11 COBMPAKOT GUTYPbI

E WHXUHUPUHT Kakoit npoaykT (MPo- | OBLLUAS KOMMO3ULNUS U3 GUFYP
EKT) CO3/AOT AETI? CXEMbI — KAPTOYKMN
WckycctBo IKAKVIE XY/J0KECTBEH- BoCnPUSTUE LBETA U ®OPMBbI
HO-BbIPASUTE/IbHBIE COCTABNEHVE KOMMO3MLIAN 13 GUTYP

CPEACTBA VICKYCCTBA
PEBEHOK OCBAMBAET?

M MATEMATUIKA ICAKVIE 3N1EMEHTBI [MPOCTPAHCTBEHHOE MbILLNEHME

MATEMATNYECKOTO ANrOPUTMUYECKOE MbILLIEHUE
MBbILLUMIEHVS| PA3BUBAET
PEBEHOK (FEOMETPUYE-
CKOE, MPOCTPAHCTBEH-
HOE, ANITOPUTMUYECKOE,
BPEMEHHbIE, KOMBUHA-

TOPUKA U T.M.)
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STEAM OPAKTUKA TTIPUMEHEHUSI KOHCTPYKTOPA «PIOXOKYB» B IOLIIKOJIBHOM OBPA30BAHUM

CAENA CAM B kakov Buz AKTVBHO- | UrpoBAs
CTV BOB/EYEHbI AETY [TO3HABATENBHAS
(NPOEKTHAS, UrPOBAS, | VIHXEHEPHO — TEXHWUYECKAS
PEYEBAS], MO3HABATENb- | KOMMYHUKAT/BHAS
HASl, UICCNEAOBATENb-
CKAS, SNEMEHTAPHAS
NHXEHEPHO-TEXHWUYE-
CKASl, KOMMYHUKATB-
HAS U1 4ip.)

OIMMCAHME CLIEHAPUS STEAMS UI'PhI
TEMA UTPBI: «IOXOTETPHCY
LTEAB UTPBI: N3YUEHWUE TEOMETPUUYECKMX OUTYP TOCPEACTBOM KOHCTPYM-
POBAHIS 13 CTPONTEABHOTO MATEPHAAA «VIOXOKYB»

BO3PACTHASA TPYIIIIA: CPEAHSS TPYITIIA

3AAAUMT:
0 PA3BUTHE VYMEHUS BUAETH OBPA3OBATEABHVIO 3AAAUY U [TOABUPATBH CIIO-
COBbI EE PEAAMBALIVU;
0 ®OPMHPOBAHUE YMEHMS BBIBMPATH AATOPUTM AESTEABHOCTH B COOTBET-
CTBUU C OBPA3OBATEABHOI 3AAAUEIT;
0 COBEPHIEHCTBOBAHUE VMEHHS HAXOAHTH M HA3BIBATH TEOMETPUUYECKYIO
OUTYPY;
0 PA3BUTHE ITPOCTPAHCTBEHHBIX [PEACTABAEHMIT, OBPA3HOI'O W AOI'MYE-
CKOT'O MBILIAEHWSA, TBOPYECKOI'O BOOBPAKEHWS;
0 BOCIUTAHHUE KOMMYHUKATHUBHBIX HABBIKOB AASL COBMECTHOI'O PELIEHUS
OBPA3OBATEABHOT 3AAAUU.

PIITIC: KAPTOUKH C 3AAAHUEM, PABAATOYHBINT MATEPHMAA «TEOMETPUYE-

CKUE ®UTVPEI», KOHCTPYKTOP «FIOXOKVE»

O>XHUAAEMBINT OBPA3OBATEABHBIN PE3YABTAT UIPhI:
1. AETH VMEIOT CAMOCTOSTEABHO PEIIATH MOCTABAEHHBIE OBPA3OBATEAD-
HBIE 3AAAUM, AKTHMBHO B3AMMOAEMCTBVIOT CO CBEPCTHUKAMU BO BPEMS CO-
BMECTHOM AESTEABHOCTU
2. AETH OCBOMAU AATOPHUTM AEATEABHOCTU, MOTVT MPEAAATATB CBOI1 BA-
PUAHT
3. AETH 3HAIOT HA3BAHMS TEOMETPUUECKMX ®UIVP, VMEIOT HAXOAWTH 3A-
AAHHVIO OUTVPY
4. 'V AETEI AVUIIE PA3BHUTO MPOCTPAHCTBEHHOE TMPEACTABAEHUE, MBIIIAE-
HUE, TBOPUECKOE BOOBPAKEHUE

OITMCAHIE XOAA WI'PHI
Bapuant 1.
BOCIUTATEAD TIPEAAATAET AETSAM COBPATb KVBMKM C [OMOIIBKO KOH-
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STEAMS NPAKTHUKH B OFPABOBAHUU. YACTD 2

CTPYKTOPA  «J1OXOKVB». CAMOCTOSA-
TEABHO HAW C ITOMOIIBIO BOCITUTATE-
AL AETU U3 AETAAEINL KOHCTPYKTOPA
COBUPAIOT KVBUKM. AAAEE AETSAM BbI-
AAIOTCS KAPTOUKM C M30BPAKEHUEM
TEOMETPUYECKUX ®UTYP. COBMECTHO
C BOCIIUTATEAEM AETH ITOBTOPSIOT
HA3BAHME T'EOMETPUYECKOI ®WIVPHI U
EE LBET. K KAJKAOMY KVBUKY PEBSTA
[IPUKAEMBAIOT OAHY T'EOMETPUUYECKVIO
ourypy. ITOCAE TOTO, KAK BCE KVBU-
K1 TOTOBBI. BOCHUTATEAD 3HAKOMUT
AETEIN C KAPTOUKAMH — CXEMAMM, HA
KOTOPBIX M3OBPAJKEHBI ITOCAEAOBA-
TEABHOCTU U3 TEOMETPUYECKUX OUIYVP
B ®OPME UI'PHl «TETPUC». COBMECTHO C

BOCIUTATEAEM AETH TTPOBYIOT BBITTOA-
HUTH OAHY KAPTOUYKY CXEMV. AAAEE KAYKABIT PEBEHOK BBIBUPAET KAPTOUKY C 3A-
AAHUEM 1 COCTABAJAET TAKVIO JKE TTOCAEAOBATEABHOCTB M3 KOHCTPVKTOPA «M1O-
XOKVB». KOIrAA BCE TTOCAEAOBATEABHOCTU BYAVT COBPAHBI, AETSAM TTPEAAATAETCS
COBPATH OAHY OBIIVIO KOMITO3ULINIO.

Baruant 2.

BOCIIUTATEAD TPEAAATAET AETSIM COBPATH KVBUKM C ITOMOIIBIO KOH-
CTPYKTOPA «MIOXOKYB». CAMOCTOSTEABHO HAHM C TTOMOIIBIO BOCITHTATEAS AETH
U3 AETAAEI KOHCTPYKTOPA COBHPAIOT KVBHKH. AAAEE AETSM BBIAAIOTCS KAPTOY-
KU C U30BPAKEHUEM I'EOMETPUUYECKNUX ®oUT'YP, COBMECTHO C BOCITUTATEAEM AETU
MOBTOPSAIOT HA3BAHWE TEOMETPMYECKOI ®UI'VPHI U EE LBET. K KAKAOMY KVBU-
KV PEBSTA MPUKAEMBAIOT OAHY TEOMETPUYECKVIO ®UTVPY. [TOCAE TOTrO, KAK BCE
KVBUKH T'OTOBBI, BOCIIUTATEADB IPEAAATAET AETSAM CO3AATH KAPTOUKM — CXEMBI
[MOCAEAOBATEABHOCTEIT APYE AAS APYTA. AAS DTOrO OHU BBIBUPAIOT CXEMY I1O-
CAEAOBATEABHOCTH U ITPUKAEUBAIOT TEOMETPUYECKUE OUI'VPHL B TIOHPABUBIIEMCS
MOPAAKE. AAAEE OBMEHUBAIOTCS UMM U CO3AAIOT ®UTYPHI C TTOMOIIBIO KOHCTPYK-
TOPA «TOXOKVE». KOTAA BCE TTOCAEAOBATEABHOCTH BYAY'T COBPAHDI, AETSM [TPEA-
AATAETCSA COBPATH OAHY OBIIVIO KOMITO3UIIUIO.

CIMCOK AUTEPATYPBI

1. AutBnnosa, C. H. STEAMS TEXHOAOI'MH B AOIIKOABHOM OBPA30OBAHNN / C. H. AUTBUHOBA //
STEAMS NPAKTUKN B OBPA30OBAHUM : CBOPHUK AVUIINX STEAMS NPAKTUK B OBPA30BAHUM / COCT.
E.K. 3eH0B, O.B. 3BHKOBA. — MOCKBA : VIBAATEABCTBO «[TEPOY, 2021. — C. 8-12.

2. 1\HTBI/IHOBA, C. H. TPAHCOOPMALIUS KOMITETEHIINIT TTEAATOTA AOITKOABHOTO OBPA3OBAHHA: OT
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STEAM OPAKTUKA TTIPUMEHEHUSI KOHCTPYKTOPA «PIOXOKYB» B JIOIKOJIBHOM OBPA30BAHUM

AHAAOTOBOTO K LIUOPOBOMY [MEAATOTY, OT TPOIIAOTO K BYAVIIEMY / C. H. AurBunosa // Komrie-
TEHIIUN BOCITIUTATEASL - VCAOBHE PA3BUTUS HABBIKOB BYAVIIEIO V AOIIKOABHUKA : CBOPHUK HAVUHBIX
CTATE 110 UTOrAM TTEPBOIT MOCKOBCKOI MEKAYHAPOAHOM HAVUHO-TPAKTUYECKON KOH®EPEHIINM,
MOCBAIEHHOIN AHIO AOHIKOABHOTO PABOTHHKA, TAOY BO MITIV, 25-26 cenTaspsa 2020 TOAA. —
MockBA: MBAATEABCTBO «I[TEPOY, 2020. — C. 22-26.

3. AwrBunoBa, C. H. ®EHOMEH WMIPOBOI AETCKOIl CVBKVABTYPBI COBPEMEHHOTI'O AOIIKOABHU-
kA / C. H. AurBunoBa // BectHuk TTPABOCAABHOIO CBSTO-TUXOHOBCKOIO I'VMAHUTAPHOTO VHI-
BEPCUTETA. CEPus 4: TTeaarOTMKA. ITecuxoaorusa. — 2020. — Ne 56. — C. 106-116. — DOI 10.15382/
sTURIV202056.106-116.

4. UEABIIEBA, FO. B. STEAMS-CPEAA 11 HABBIKM BYAVILETO / FO. B. Urabiuesa // STEAMS npAKTH-
K1 B OBPA3OBAHMI : CBOPHUK AvUlINX STEAMS neaktuk B ospA3oBAHNK / Cocr. E.K. 3rnos, O.B.
3EHKOBA. — MOCKBA : VIBAATEABCTBO «ITEPO®, 2021. — C. 13-15.

5. UrAbIIEBA, FO. B. [LIU®GPOBAS CPEAA, KAK DOOEKTUBHBIIT BEKTOP PAZBUTHA UMUAKA AOITKOABHOIT
opranusatin / FO. B, YeAbIEBA // KOMIETEHILINN BOCITUTATEAS - VCAOBUE PA3BUTHS HABBIKOB BY-
AVIIEIO V AOIIKOABHHUKA : CBOPHUK HAVUHBIX CTATEF MO UTOI'AM TTEPBOIT MOCKOBCKOI MEKAVHAPOA-
HOM HAVYHO-TIPAKTUYECKOI KOH®EPEHIIMH, MOCBAIIEHHON AHIO AOIIKOABHOTO PABOTHHKA, TAOY

BO MITIV, 25-26 cenrsaspsa 2020 TOAA. — MOCKBA: MIBAATEABCTBO «ITEPO», 2020. — C. 121-123.
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STEAMS NPAKTHUKH B OFPABOBAHUU. YACTD 2

STEAMS — urprA «LIBETHBIE YUUCAA»

MoprAapry MAarisa, V4UTEAb-AEPEKTOAOL,

KarHAayx EAEHA BAAMMOBHA, BOCITUTATEAD,
Kpurikaa TAarbaHA MUXAUAOBHA, BOCITUTATEAD,
I'bOY «lllkoa4 Ne854», r.MoCKkBA, I.3EAEHOIPAA

AATOPHUTM COCTABAEHUS CLEHAPUSA STEAM ITPOEKTA

TexHonorus | XAPAKTEPUCTMKA HA 4TO OPVEHTUPOBAHA OMNWCAHVIE NMPAKTUKM
S Hayka YT0 1 KAK Uccneayem? Yto | [LETM UCCNEAYIOT COCTAB UYMCEN, U3YUAKOT
N KAK U3YYAEM? YTO 1 KAK | BO3MOXHBIE KOMBWHALMI OBbEAVHEHMS
MO3HAEM? B OAHY MO/E/Nb AAHHOE KOMNYECTBO
KYBUKOB.
T TexHONoOrMs Kakov AnropuT™m AESTENb- | OCBAMBAKOT ANIFOPUTM OBPA3OBAHMS MO-
HOCTW OCBAMBAIOT AETN? | CNEAYIOLLErO/MPEABIAYLLETO YMCNA NYTEM
[IOBABNEHVISI/YBABNEHWUS OHOMO KYBUKA.,
E WHXUHUPUHT Kakow npoaykT (MPOEKT) CO3AOT HOBBIE MOZE/IV OBbEMHbIX
CO3AAOT AETU? YMCEN NYTEM U3MEHEHWS KOMBUHALIMN
COEANHEHWS KYBMKOB B HUX.
WckycctBo IKAKME XYJOXECTBEHHO-BbI- | OCBAMBAIOT LBETA, X HA3BAHMS, NOPS-
PA3UTE/IbHBIE CPEACTBA [IOK CNEJOBAHMSI B PAZYXHOM CTEKTPE.
MNCKYCCTBA PEBEHOK OCBA-
VIBAET?
M MATEMATVKA KAKVE SNEMEHTBI MATE- PA3BIMBAIOT MPOCTPAHCTBEHHYO OPMEHTA-
MATUYECKOTO MbILAEHNS | UMK Y KOMBMHATOPWKY NPV MOCTPOEHMN
PA3BMBAET PEBEHOK (FEOME- | ®UIYPbI AN IAHHOMO YMC/IA; TEOME-
TPWUYECKOE, NMPOCTPAHCTBEH- | TPUUYECKUE 1 ANTOPUTMUYECKUE HABBIKI
HOE, AITOPUTMUWYECKOE, ®OPMVPOBAHNS IAHHOIO YNC/IA 113
BPEMEHHbIE, KOMBMHATOPU- | MEHBLUErO/BO/MbLLEO.
KA 1 T.M.)
CAENA CAM B KkakoWt BUA AKTVBHOCTU | BOBNEYEHBI B COBMECTHYHO UIPOBYHO /IE-
BOB/IEYEHbI AETV (NMPOEKT- | STENBLHOCTb B NMPOLIECCE MCCNEAOBAHMS U
HASI, UTPOBASI, PEYEBAS, MO3HAHWSI METOZJOB COCTAB/EHWS YWCEN
MO3HABATE/IbHAS, UCCNEAO- | SNEMEHTAPHBIM UHXEHEPHO-TEXHUYECKIM
BATE/IbCKASl, S/IEMEHTAPHASL | CNOCOBOM.
VNHXEHEPHO-TEXHNYECKAS,
KOMMYHUKATVBHAS 1 AP.)

OIUCAHUE CHUEHAPUS STEAMS HUTPBI
TEMA UTrPbI: « [BETHBIE UHMCAA»
ITEAB UTPBI: PA3BUTHE HABBIKOB COOTHECEHUA KOAMYECTBA CCOOTBETCTBY -
IOLLIEN LIN®POIT; VMEHUE PA3BUTD YMCAO HA COCTABHBIE UACTH, OBPA3OBAHMS HOBOI'O
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UUCAA MVTEM M3MEHEHUA KOAMYECTBA KVBHMKOB B ®UI'VPE.

BO3PACTHASA TPYTIIIA: 5 — 7 AET.

3AAAUM: PA3BUTUE STEAMS HABBIKOB (VMEHUE BUAETb OBPA3OBATEABHYIO
3AAAYY W TIOABUPATH CITOCOBBI EE PEAAMBAIIMU; VMEHUE MOAEAUPOBATD OBPA3
BYAVIIEN AEATEABHOCTU (KOHCTPYKTHBHOII, MTPOEKTHOM, PEYEBOI); VMEHHUE BbI-
BUPATb AATOPUTM AEATEABHOCTM B COOTBETCTBHMU C OBPA3OBATEABHOI 3AAAUEI,
VMEHME [TPUMEHATb TBOPYECKME MEXAHU3MbI PEAAMU3ALINK 3AMBICAA (COBCTBEH-
HBIE [TPOAVKTBL: MOAEAB; CO3AAHUE UIPOBOI'O ITPOCTPAHCTBA); VMEHUE BCTVIIATD
B KOMMVHUKAIIUIO CO CBEPCTHUKAMU MO MOBOAY PEIIEHUSA OBPA3OBATEABHOIT 3A-
AAUYU; VMEHUE [MPUAYMATB TEXHUYECKOE PEIIEHWE TTOCTABAEHHOI 3AAAUM, TTPH-
MEHEHUE ®AEMEHTOB MATEMATUYECKOI'O MBIIIAEHUA; CIIOCOBHOCTb K PEUEBOMY
U3AOKEHWUIO CBOMX MAEI M COTPYAHUUYECTBY CO CBEPCTHUKAMU.

PIIIIC: OBOIAIIEHUE CPEABl OBbEMHBIMU PA3HOLIBETHBIMK KVBUKAMM,
MPY [MOMOLIN KOTOPBIX AETH B COBMECTHOJ UI'PE VUATCSH ®OPMUPOBATH PA3HOI'O
POAA OFBEMHBIE ®UTVPBI, COOTBETCTBVIOIINE 3AAAHHBIM UMCAAM.

OXUAAEMBINT OBPA3OBATEABHBIN PE3VABTAT HUTPBI: AETU COOTHOCST
LIMOPY M KOAMUYECTBO; MOTYT OBPA3OBATD ITOCABAVIOIIEE/TIPEABIAVIIIEE YHMCAO
13 3AAAHHOI'O; MOT'VT PA3AOKUTh 3AAAHHOE UMCAO HA COCTABHBIE UACTU PA3HOI
KOMBUHALIMU 1 [TOCTPOUTD M3 HUX OBbEMHVIO ®UIVPY, PASHOOBPA3ZHO PACIIOAO-
JKUTDb EE B MPOCTPAHCTBE.

XOA Urebl «LIBETHBIE YMCAA»

PEBEHOK B CAVYATTHOM TTOABOPE MOAVUAET 3AAAHHOE UMCAO B BUAE [IU®-
Pbl UAM KOAMYECTBEHHOI'O MHOKECTBA. [TOCAE MOAPOBHOI'O AHAAM3A MOAVYEH-
HOI'O UMCAA PEBEHOK PEIIAET KAKOI'O LIBETA, B KAKOM ITPOCTPAHCTBEHHOM OTHO-
LIEHUN K OKPV/KAIOIIUM [TPEAMETAM M B KAKOW KOMBUHALIMM MEKAY COBOW BVAVT

COBPAHDBI KVBMKM, COCTABAAIOIINE AAHHOE YMCAO.

BAPUMAHTBI MI'PBI MOT'YT BbITh PASBHOOBPA3HBIMI: OT CAMOCTOATEABHOT'O [OCTPO-
EHMSA OBBEMHON MOAEAM 3AAAHHOI'O UMCAA, AO MMOCTPOEHUS 3AAAHHOI MOAEAU
1 OINMPEAEAEHUA UMCAA 11 KOAMYECTBA, KOTOPOE COCTABAAET AAHHAS MOAEADB; I10-
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STEAMS NPAKTHUKH B OFPABOBAHUU. YACTD 2

CTPOEHUE MOAEAW  3A-
AAHHOI'O  UYMCAA, PA3-
AEAMB EE  HA UACTU
(MPOM3BOABHBIE MAU 3A-
AAHHBIE), OINPEAEAEHUE
KOAWMYECTBA U1 LIU®PBI
YACTEN YMCAA; OBbEAN-
HEHWE W OINPEAEAEHUE
YUCAA U3 3AAAHHBIX YA-

CTEN.

CIMCOK AUTEPATVPBI

1. AntBnnosa, C. H. STEAMS TEXHOAOIMH B AOIIKOABHOM OBPA3OBAHNN / C. H. AUTBUHOBA //
STEAMS NPAKTUKM B OBPA3OBAHUU : CBOPHUK AVUIINX STEAMS NPAKTUK B OBPA30BAHUMU / COCT.
E.K. 3eH0B, O.B. 3EHKOBA. — MOCKBA : MIBAATEABCTBO «ITEPOY, 2021. — C. 8-12.

2. AwrtBnnHoBA, C. H. TPAHCOOPMALIMS KOMIETEHIINI MTEAATOTA AOITKOABHOTO OBPA3OBAHHA: OT
AHAAOTOBOTO K LUOPOBOMY [TEAATOTY, OT ITPOIIAOTO K BYAVIIEMY / C. H. AutBuHOBA // KOMIIE-
TEHINU BOCITUTATEAS - VCAOBUE PA3BUTHUS HABBIKOB BYAVIIIEIO V AOIIKOABHUKA : CBOPHUK HAVUYHBIX
CTATEI 11O UTOIAM TTEPBOIT MOCKOBCKOI MEKAYHAPOAHOIT HAVUHO-TTPAKTUUECKOM KOH®EPEHIINM,
MOCBAMEHHOI AHIO AOIIKOABHOTO PABOTHHKA, TAOY BO MITIV, 25-26 cenTsabra 2020 TOAA. —
MockBA: MIBAATEABCTBO «ITEPO», 2020. — C. 22-26.

3. AwrBnnoBaA, C. H. ®EHOMEH HMIPOBOW AETCKOI CVBKVABTVPBI COBPEMEHHOI'O AOIIKOABHU-
kA / C. H. AurBunoBa // BecTHUK TTPABOCAABHOIO CBATO-THUXOHOBCKOIO I'VMAHUTAPHOI'O VHU-
BEPCUTETA. Crpust 4: TTeaArornka. Ilcuxoaorus. — 2020. — Ne 56. — C. 106-116. — DOI 10.15382/
sTURIV202056.106-116.

4, YpAbEBA, FO. B. STEAMS-CPEAA 11 HABBIKH BYAVIIETO / FO. B. Yrabiesa // STEAMS npAkTH-
K1 B OBPA3OBAHNN : CBOPHUK AvUIINX STEAMS nipakTik B 0sPA30BAHNN / Cocr. E.K. 3enos, O.B.
3EHKOBA. — MOCKBA : IBAATEABCTBO «ITEPO®, 2021. — C. 13-15.

5. Yrabesa, FO. B. ITUOPOBAS CPEAA, KAK DOOEKTUBHBIIT BEKTOP PASBUTHSA UMUAKA AOIIIKOABHOTT
opranmnaatnn / FO. B, YeAbEBA // KOMIETEHINN BOCITUTATEAS - VCAOBUE PA3BUTHS HABBIKOB BY-
AVIIETO V AOIIKOABHUKA : CBOPHUK HAVUHBIX CTATEF 11O UTOTAM [TEPBOIT MOCKOBCKOI MEKAVHAPOA-
HOWM HAVYHO-TIPAKTUUYECKOI KOH®EPEHIIMH, MOCBAIEHHON AHIO AOHIKOABHOTO PABOTHHKA, TAOY

BO MITIV, 25-26 cenTAsps 2020 TOAA. — MOCKBA: MIBAATEABCTBO «ITEPO®, 2020. — C. 121-123.
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NrroBOE 1OCOBUE «MTOXO-LIBITT»

TI'lTomAaskoBA Briktorria FOPBEBHA, BOCTTUTATEAB,
AHO AO «l I1AHETA AETCTBA « 14449,
AETCKUH CAA Ne 203 «AanricAy, 1. ToAbATTH

VHUBEPCAABHOE, MHOTO®YHKIHMOHAABHOE HIPOBOE MOCOBUE  «[10-
XO-LIBIIT» MPEACTABASIET COBOIT CKOHCTPYMPOBAHHBII M3 FIOXOKVBA OBBEKT B BUAE
LIBITAEHKA B THE3AE, K HEMY [IPHAATAETCA KVB C 3AAAHUAMU HA 6 TPAHAX. HA TPEBHE
LIBIIAEHKA PACTIOAOZKEHBI 3AAAHHS, HA BPAIIAIOIINXCA KPBIABAX - BAPHAHTHI X BbI-
MOAHEHUS. B THE3AE PACIIOAOKEHBI KHHAEP-ATILIA CAOTTOAHUTEABHBIMU 3AAAHUAMU
MAM  CIOPITPHU3HBIM MOMEHTOM. E R 1 AR '

WIPATH MOTVT OAMH, ABA UI'PO-
KA WAWM ABE KOMAHABL IToco-
BUE  MOJKHO  HCIIOAB3OBATH
IO PA3HBIM AEKCUYECKHM TE-
MAM, KAK AAS O3HAKOMAEHUS
C MATEPUAAOM, TAK U AAS EI'O
3AKPEIMAEHMA. A TAKXKE AAS
PEYEBOTO MAW  TIO3HABATEAD-
HOIO PA3BUTUA. BOAEE PAC-
KPBITO STEAMS 3AAAUM  UTPO-
BOIO  NOCOBUA  «1OXO-LIBIIT»
MMPEACTABAEHBI B TABAMLE 1.

ONUCAHME STEAMS 3AAAU UTPOBOTIO MOCOBUS «OXO-1IBIT»

TexHonorns | XAPAKTEPUCTUKA | HA UTO OPMEHTUPOBAHA OMWCAHVME NPAKTUKIN
S HAykA YTO 1 KAK UCCNE- VICCREAYEM BOMOXHOCTH MOXOKYBA. VI3yUAEM
AYEM? YTO 1 KAK CBOWCTBA KAPTOHA.
N3YYAEM? YTO 1 KAK
MO3HAEM?
T TexHonorus Kakov anroputm JETV YUATCS COBUPATb U COEANHSTL KYBbI,
[ESTENBHOCTY OCBA- | MPU3Mbl. MOAENUPYIOT MPOAYKT BYAYLLE
VBAIOT ZETU? LESTENBHOCTY (UbINNEHOK B THE3AE). [1PU BPO-
CAHUN KYBUKA PA3BVBAEM YMEHWE BbICTPAVBATb
ANTOPUTM JENCTBUIA B COOTBETCTBUM C BbIEPAH-
HOW 3AJAYEV. BLINOMHEHWE 3A4AUM.
E NHXNHUPUHT Kakov npoaykT JETV co3pAtOT:
(NPOEKT) CO3AAOT 1. THE3A0
NETU? 2. LpInneHkA
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TexHonoruns | XAPAKTEPUCTUKA | HA YTO OPUEHTUPOBAHA OMNUCAHVIE NMPAKTUKN
WckycctBo Kakne XYAOXECTBEH- PA3BWTUE TBOPYECKMX CMOCOBHOCTEM YEPE3
HO-BbIPASUTE/IbHbIE O®OPMJTEHVE NTOrTrOBOTO MPOAYKTA (PACKPALLII/I-
CPEACTBA UCKYCCTBA BAHWE UbINIEHKA, OBbEMHAS AMM/IMKALNS THE3-
PEGEHOK OCBAMBAET? LI,A). B CAMOW UIPE PA3BMBAETCS CMOCOBHOCTb K
PEYETBOPYECTBY, CHOXETOC/IOXEHWIO.
M MATEMATUKA KAKWNE 3NEMEHTI B WrPE PEBEHOK PA3BMBAET MPOCTPAHCTBEHHOE
MATEMATUYECKO- MbILIEHWE- PACMIONOXEHWE KPbITbEB MTEHLA
O MbILUNEHUA (/'IEBO, I'IPABO), PACMOJTOXEHUE KNWHAEP-AULL

PA3BMBAET PEBEHOK | (JIEBBI HVKHWUI YTON U T.4.)

(I'EOMETPI/I‘—IECKOE, EOMETPUYECKOE- KOHCTPYUPOBAHWE KYBA,
MPOCTPAHCTBEHHOE, TPEYFO/IbHOW, LUECTUYTONIbHOM MPU3MBI.
ANTOPUTMUYECKOE, ANrOPUTMNYECKOE MbILLSTEHWNE- YMEHUE BbICTPA-
BPEMEHHbIE, KOMBU- VIBATb A/ITOPUTM AEACTBUIA MPU YYACTUM B UTPE.

HATOPUIKA N T.I'I.) PA3BMBAETCA KOMBWHATOPUKA, AETU YYATCA

PA3MBILLATL, CKOMNBKO KOMBUHALIMIA MOXHO
COCTABUTb 13 AAHHbLIX OBbEKTOB.
C,CI,E/'IAI7I CAM B kakoi BW/A AKTVB- ,D,ETVI BOB/IEYEHbI B UTPOBYHO AEATE/IbHOCTb.

HOCTW BOBJ/IEYEHbI TPV BBINOAHEHWN 3A0AY MPONCXOANT PEHEBOE

JETN (I'IPOEKTHAFI, PA3BUTUE AETEWN (COCTABJ'IEHVIE PACCKA30B,

VIFPOBAS, PEYEBAS, OBYYEHWE YTEHUIO L T.ﬂ,.), KOMMYHUKALINA

MO3HABATE/TIbHAS, PA3BVBAETCS MNPV BAPUALIM KOMAHAHOW UMW
VNCCNEAOBATE/IbCKAS, MAPHOW UTPbI (TAK XE MOXHO UITPATb CAMOCTO-
SNNEMEHTAPHASA NHXE- ﬂTE]'IbHO). DNEMEHTAPHAS NHXEHEPHO-TEXHUYE-
HEPHO-TEXHUYECKAS, CKASl AKTMIBHOCTb ZETEW MPOUCXOANT MPU CEOPKE
KOMMYHUKATUBHASA MTOroBOro NMPOAYKTA, NP YMEHWW BEPHO

n ,D,P.) COMOCTABUTb 3AAAHNA.

OMNUCAHUE CLIEHAPUS STEAMS UTPBI « F1OXO-1IBITI»

ITEAD UTPBI: MOTUBUPOBATb AETEI K PA3BUTUIO PEYEBBIX, KOMMYHUKA-
TUBHBIX HABBIKOB U MTO3HABATEABHOWM AEATEABHOCTH.

BO3PACTHASA T'PYIIIIA: 5-7 AET.

3AAAUM: NCCAEAOBATH BO3MOKHOCTU MOXOKVBA. M3VunTh CBOICTBA
KAPTOHA., HAVUMTBCA COBUPATD U COEAMHSATD KVBbI, MTPU3Mbl. MOAEAMPOBATD I1PO-
AVKT BYAVIIEIN AEATEABHOCTH (LUBITAEHOK B THE3AE). BBICTPAMBAHHE AATOPUTMA
AEFICTBHIT B COOTBETCTBUM C BBIBPAHHOI 3AAAUEI. PA3BUBATH TBOPYECKUE CI1O-
COBHOCTU YEPE3 O®OPMAEHWE UTOI'OBOI'O TMPOAVKTA. CIIOCOBHOCTb K PEYETBOP-
YECTBY, CIOKETOCAOKEHUIO. PASBUTHE [TPOCTPAHCTBEHHOI'O MBILIAEHUA (PACIIO-
AOKEHME KPBIABEB ITEHLIA (AEBO, IIPABO), PACIOAOKEHUE KUHAEP-AMLL (AEBBII
HIZKHUI VTOA U T.A.)), TEOMETPUYECKOTO (KOHCTPYUPOBAHUE KVBA, TPEVIOABHOI,
LIECTUYTOABHOI TTPU3MBI), AATOPUTMUYECKOI'O MBIIIAEHUSA (VMEHUE BEICTPAMBATD
AATOPUTM AEMCTBUI MPU VUACTHM B UIPE), PA3BUBAETCA KOMBMHATOPHKA, AETU
VUATCSA PASMBILIAATH, CKOABKO KOMBUHALIMIA MOKHO COCTABUTH M3 AAHHBIX OB'b-
EKTOB. PEUEBOE PA3BUTUE (COCTABAEHUE PACCKA30B, OBVUEHWE UTEHUIO U T.A.),
KOMMVHUKALMSA (MPY BAPUALIMM KOMAHAHOI UAW ITAPHOI UI'PBL). DAEMEHTAPHAS
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WMHKEHEPHO-TEXHUUYECKASI AKTUBHOCTD AETE.

PIIIIC: BHEAPEHHE B PA3BHMBAIOHIVIO ITPEAMETHO-ITPOCTPAHCTBEHHVIO
CPEAY VHUBEPCAABHOI'O, MHOI'O®YHKIMOHAABHOT'O MI'POBOI'O ITOCOBMA, KOTOPOE
HECET B CEBE KAK OTKPLITBIE OBPA3OBATEABHBIE 3AAAYN — PA3BUTHUE PEUEBBIX HA-
BBIKOB, TTO3HABATEABHOE PA3BUTHE, TAK 1M 3AKPBITBIE. 3AKPBITHIE - PA3BUTUE TTPO-
CTPAHCTBEHHOTI'O, AATOPUTMHUYECKOI'O MBIITAEHM A, KOMBMHATOPHKM, KOMMVHMKA-
L.

O>XHUAAEMBINT OBPA3OBATEABHBIUN PE3YABTAT UIPhI: PA3BUTHE PEUEBBIX
HABBIKOB, TTO3HABATEABHON AEATEABHOCTH 1O TEME HEAEAU.

OTUCAHUE XOAA UTPBI: AETSAM ITPEAAATAETCS BBIBPATH OMNPEAEABHHBIN
LIBET KMHAEP SIMLIA, KVAA OHM BYAVT CKAAABIBATBH ®UIIKU TOCAE BBITTOAHEHHOI'O
3AAAHUS. B OAHOM M3 SIULL BYAET AEKATD LIBIMAEHOK, TOT 1 HAYMHAET WUI'PV.

PEBEHOK BPOCAET KVB C 3AAAHUAMU. ECAM BBITTAAAET 3AAAHUE «4TO CHA-
‘{AAA/‘{TO I[TOTOM», PEBEHOK HA T'PEBHE ITTEHIIA BBICTABASAET TAKVIO KE KAPTHMHKY
W, BPAILIAA KPBIABA INTEHLA, TOABUPAET OAMHAKOBBIE ITO CMBICAY KAPTHUHKM. Kak
TOABKO PEBEHOK CITPABASAETCA C OTUM 3AAAHMEM, OH TTEPEXOAWT K OCHOBHOMY
— COCTABAEHME PACCKA3A 10O CIOKETHBIM KAPTUHKAM. ITPM YCHEIIHOM BBIMTOAHE-
HUM 3AAAHMS, OH KAAAET CEBE ®UIIIKY. CAEAVIOUIMM BPOCAET KVBUK COINEPHUK.
EMY MOTYT BBIIACTb CAEAVIOLIUE 3AAAHUSA: «COCTABb ONMUCATEABHBIN PACCKA3»,
CHAVIANL OTAUYMS), «[TPOUNUTAI 11O CAOIAM», A TAKKE, HA ABYX I'PAHAX KVBA BYAVT
M30BPAKEHBI KAPTMHKNU KUHAEP-AIIA, TAE BYAET AOITOAHUTEABHOE 3AAAHUE MAU
MPOIYCK XOAA. MII'PA 3AKAHUMBAETCS TOTAA, KOTAA B ANIE 3AKOHUYATCH ®UILIKU.
Ybsi KOMAHAA HABPAAA BOABIIE OUIIEK, TOT M BBIMI'PAA.

NIPOBOE STEAMS TOCOBUE «I;IOXO—L[HI"[» HATIPABAEHO HA COBEPHIEHCTBO-
BAHMWE PEUEBBIX HABBIKOB, A TAKJKE ITO3HABATEABHBIX TTPOILIECCOB. TIPEATTOAATAET
PEHIEHME MHOKECTBA BOCITUTATEABHBIX 1 OBPA3SOBATEABHBIX 3AAAY. AKTUBHO HC-
[MOAB3VETCSA AETbMHM CTAPHIEIO AOLIKOABHOI'O BO3PACTA B CBOBOAHOI M HEIO-
CPEACTBEHHOIM OBPA3OBATEABHOWM AEATEABHOCTU. HE OIPAHUUMBAET ®AHTA3UIO
[TEAATOT'OB TTPU OTTPEAEAEHNN TEMBI, HATIPABAEHUA OBPA3OBATEABHOM AEATEABHO-
CTH.
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STEAM urra «Moprckoit Moxo Boriy»

CAABUMHCKEHE AHHA BUKTOPOBHA,
b APBIIIHHUKOBA EAEHA BUTAADBEBHA,
YAOYV «Ayurky, 1. BAAAMBOCTOK

AATOPUTM COCTABAEHUS CLIEHAPUSA STEAM UI'P M STEAM MPOEKTOB

TexHonorvs | XAPAKTEPUCTVKA | HA YTO OPVEHTVPOBAHA ONMUCAHVIE MPAKTVIKI
S HAyKA YT0 1 KAK UCCNE- [MTPOCMOTP MPE3EHTALMM MO TEME UIPbI
AVEM? YTO 1 KAK «MOPCKOW BOW», TAE AETU N3YYAKOT UCTOPUIIO
M3YYAEM? YTO 1 KAK | CO3AHVISI UTPbI, MPABWUA CO3AHVS ®IOTA KO-
MO3HAEM? MAHZbI 1 ®NIOTA MPOTUBHUKA. JLETVI 3HAKOMSTCS
C HA3BAHUSMMW KOPABJIEV U X OTIMUYUTENbHBIMU
OCOBEHHOCTAIMU. 3HAKOMSITCS C OBO3HAYEHVEM
KOPABJIE/ HA KAPTAX ®/TOTA CXEMATUYHO.
T TexHONOMNSA Kakow AnropPutm KoHcTpynpyem KorAeaM 1,2,3,4 =X NANYBHBIE
JEATENBHOCTM OCBA- | MO CIOBECHOW MHCTPYKLMM MEAATOTA U MO 3A-
VNBAIOT ETI? MbICNY AETEW, OMUPASACH HA PAHEE MPOCMOTPEH-
HYFO MPE3EHTALMIIO. [TPOEKTUPYEM, KONMMEKTUBHO
OBCYX/ZAEM 1 COBMPAEM 113 MOXOKYBEOB MOCT
YEPE3 BYXTY 30/10TOM Por, KOTOPbLIA BMOCNEA-
CTBUM BYZET OFPAX/AROLLIEN KOHCTPYKLEN ANs
ZIBYX KOMAHZ,
E WHXUHUPUHT Kakov npoaykT CO3/AHHBIE KOPAB/IN MEXAHW3MPYEM: YCTAHAB-
(NPOEKT) CO3AAIOT | IMBAEM MEXAHW3M MOACBETKM KAXAOWM YACTU
NETN? KOPAB/IEV C MOMOLLbIO CUFHAMBHBIX AMI. JETH
CAMOCTOSTENIbHO CO3/AKOT BCE HEOBXOAMMOE
[UNS UTPBI: UITPOBBIE MOSS, KOPAB/IN, OFPAX/AIO-
LLYHKO KOHCTPYKUWMKO, UTPANIbHBIA MOXOKYB, BOM-
Bbl 13 MOXOKYBOB, NOXOKOPOBOYKMN, CUCTEMY
KOOPAVHAT 1 NP,
WckycctBo KAKME XYOXECTBEH- | MI3rOTOBNEHWE BCEX COCTABASIOLLMX ANSH UMPbI
HO-BbIPASUTE/IbHBIE | CAMOCTOSTENbHO, JEKOPUPOBAHVE KPACKOW,
CPE/ICTBA UCKYCCTBA | ANMAUKALMEN, MCNONb3OBAHWUE EPOCOBOMO
PEBEHOK OCBAVBAET? | U MOAPYYHOrO MATEPUA/IA, ATNIACHbIX NIEHT U
KPEMOBOW BYMAT L.
MATEMATUKA KAKVE SNEMEHTBI PA3BUTME NPOCTPAHCTBEHHOTO, AITOPUTMUYE-

MATEMATNYECKO-
O MbILLEHMS
PA3BUBAET PEGEHOK
(FEOMETPUYECKOE,
MPOCTPAHCTBEHHOE,
ATOPUTMUYECKOE,
BPEMEHHbIE, KOMBW-
HATOPWKA 1 T.M.)

CKOro MbILWNEHNS. CO3AAHVE NONEV ANS UTPbI,
PA3BUTUE FPAGUYECKMX HABBIKOB, PABOTA C /-
HEVMKOW. 3HAKOMCTBO C CUCTEMOW KOOPAMHAT,
CYET KYBOB B MPOLIECCE CO3/AHUSI KOPAB/EN,
MOCTA. YMEHWE BbICTPO NCKATb, HA3bIBATb 1
HAXOAWTb KOOPAMHATbI HAXOXAEHWS KOPABIEW
HA MFPOBOM MOJIE.

115



STEAMS NPAKTHUKH B OFPABOBAHUU. YACTD 2

TexHonorus

XAPAKTEPVICTUKA

HA UTO OPUEHTUPOBAHA

ONUCAHVE NMPAKTUKM

CAENAR CAM

B kAKOW Bug AKTVIB-
HOCTV BOB/EYEHbI
JETV (MPOEKTHAS,
NMPOBASI, PEYEBAS,
MO3HABATE/IbHAS,

NCCNEAOBATE/NLCKAS,

SIEMEHTAPHAS! VIHXE-

HEPHO-TEXHUYECKAS,
KOMMYHUKATUBHAS

n Ap.)

JIETV COBMECTHO C MEAArOrOM V1 CAMOCTOSITE b~
HO CO3JAIOT 1 MIPAIOT B MrPy «Mopckor Moxo
Boi». B MPOLIECCE MOAFOTOBKYM WPl 11 B CAMO
WIPE AKTVBU3VIPYETCSl PEYEBAS JEATE/ILHOCTD,
MOMOJHAETCA C/IOBAPHbIM 3AMAC MO TEME UTPbI,
B NPOLIECCE KOHCTPYVPOBAHUS — OBLLEHUE CO
CBEPCTHUKAMM, OTBETbI HA BOMPOChI, AHAIN3
UrPbl. BLIPABATLIBAETCA YMEHWE PABOTATL B
KOMAHZE, CMIOYEHHOCTb, APYXEMOBHOCTb.
VIHXEHEPHO-TEXHWUYECKAS JEATE/IHOCT MPOSIB-

NAETCA B YMEHWW BEPHO PACCHUTATb KO/IMYECTBO
3NEMEHTOB A1 CO34AHNA TOrO NN MHOTO
MATEPVANA ANA UTPbl, PABOTA C MEPEK/TKOYATENA-
MU, CO3AAHME YCTONYMBOIO MOCTA.

TEMA urpsl: Morckoit MToxo Bort
ITEAD UTPBI: «MOPCKOIT BOI» — MIPA AAST ABVX KOMAHA, B KOTOPOIT

HUTPOKM TTO OUEPEAM HA3BIBAIOT KOOPAMHATBI HA HEM3BECTHOM VMM MI'POBOM TTOAE

COIEPHUKA. ECAM V CONEPHUKA 1O 9TUM KOOPAMHATAM MMEETCSA MIOXOKOPABAB
(KOOPAI/IHATBI 3AH}ITI>I>, TO MOXOKOPABABb VAU EI'O UACTD «TOIUTCS», A TTOIABLINIT
MOAVUAET TTIPABO CAEAATD ELIFE OAMH XOA. LIEAB KOMAHA — MEPBBIM [TOTOMUTH BCE

MOXOKOPABAUW MPOTUBHIKA.

BO3PACTHASA T'PYIIIIA: 5-6 AET

3aAAun:
O 3AKPENUTH HABBIKM OPUEHTUPOBKU HA ITAOCKOCTU M B CHUCTEME KOOP-
AVHAT.
O BAKPENUTH 3HAHUS AETEI O COBPEMEHHBIX CIIOCOBAX KOMMYHHKALIMM U
OBMEHA NHOOPMALIMEI.
O AKTUBU3UPOBATH 3HAHUS AETEI O ITPABUAAX UIPHI «MOPCKOIT BOI».
¢ PA3BUTUE TBOPUECKHX CIIOCOBHOCTEI V AETEI (M3IOTOBAEHUE KOPAB-
AEF CAMOCTOATEABHO, UX AAABHEMAIIEE AEKOPMPOBAHUE).
O MBroTOBAEHUE MIPOBOT'O MOAS, KOPABAEM, MOCTA 1O 3AMBICAY M CAMO-
CTOSTEABHO. 3ABEPIIAEM I'OTOBBIE KOHCTPYKLIMM — PACKPALLIMBAEM, HAKAEM-
BAEM, MCITOAB3VEM MOAPYYHBIIT M BPOCOBBIIT MATEPHAA,
O PA3BUTHUE MHTEAAEKTYAABHBIX CIIOCOBHOCTEN AETEM (YMEHUE AHAAM3M-
POBATBH CUTVAIMIO, CTPOUTH AOTHYECKUE HEMOYKU, AEAATD BBIBOABI I VMO3A-
KAIOUEHMS B CBOEJ HMIPOBOIT AESTEABHOCTH, UCKATh CAMOCTOSTEABHO ITVTU
PEIIEHNA TOCTABAEHHBIX 3AAAU).
¢ PA3BUTUE KOMMYHUKATHBHBIX HABBIKOB AETEI (CIIOCOBHOCTbH KOAAEK-
THUBHO TPUHMMATD PEIIEHUS M BBICTPAHMBATDH AATOPUTM AEMCTBUIL, CIIOCOB-
HOCTb OBMEHHBATBCS MHEHUSMU I10 [TOBOAY VAAU/HEVAAY, CIIOCOBHOCTD
[PUMEHATD PAHEE [TOAVYEHHBIE 3HAHUA HA [TPAKTUKE).

116



STEAM IPAKTHKA [TPUMEHEHUSI KOHCTPYKTOPA «IOXOKYE» B JTOLIKOJIBHOM OBPA30OBAHUM

O BOCIHMTBIBATE AOBPOKEAATEABHBIE OTHOIIEHMSA MEKAY AETBMH BO BPE-
M VII'PBL.

O BOBAEKAEM AETEIT B WI'POBVIO AESTEABHOCTB, MCCAEAVEM, MO3HAEM M
MOAVUAEM PE3VABTAT.

PIITIC: OBECOEYNUTH OBHOBAEHHUE MPEAMETHO-PA3BUBAIOIIEI CPEABI,
CTTIOCOBCTBVIOIMIEN PEAAUBAIINN HOBOTO COAEPKAHUSA AOIIKOABHOTO OBPA3OBA-
HUA U AOCTHKEHHMIO HOBBIX OBPA3OBATEABHBIX PE3VABTATOB.

PEIIAEM OTKPBITVIO OBPA3OBATEABHVIO 3AAAUY — CO3AAEM MATEPUAABL AASI UTPHI B
MOPCKOI MOXO BOW, 3HAKOMUMCS C TTPABUAAMM UT'PbI, UTPAEM.

PEIIAEM 3AKPBITVIO OBPA3OBATEABHVIO 3AAAUY — B UI'PE PA3BUBAEM KPUTHUYECKOE
U CTPATETMYECKOE MBIITAEHUE, OPUEHTHUPOBKY B TTPOCTPAHCTBE U B CUCTEME KO-
OPAMHAT, KOMMYHUKATHUBHBIE HABBIKU, UVBCTBO CITAOYEHHOCTU B KOMAHAE, TBOP-
YECKME W KPEATUBHBIE CITOCOBHOCTU, VMEHUE TTPABMABHO PEATUPOBATH HA MOBE-
AY/ TIOPAKEHUE.

HAuAAO UTPBL

B WUIPE MPMHUMAIOT VUACTHUE ABE KOMAHABL. OHU BEPVT MO ABA UI'POBBIX
MOAST, PACTIOAATAIOTCA TAK, UTOBBl HE BUAETD UTPOBOE MOAE MPOTUBHUKA. B KAUE-
CTBE OTPAKAAIOIIEIN KOHCTPYKIIMM MEKAY MOASMU CAVKUT 3OAOTON MOCT YEPE3
BYXTV 30AOTOI POr, CAEAAHHBII M3 NOXOKYBOB.

HA MIPOBBIX MOASAX PACITOAATAIOTCS MOXOKOPABAW. CHUCTEMA KOOPAUHAT UTI'POBO-
IO MOAS BBIITOAHEHA M3 HOXOKVBOB.
XO0A UTPBI
TTOCAE TOTO KAK TOXOKOPABAU PACCTABAEHBI, MO’KHO HAUMHATD WUTPY.

YTOBbI OMPEAEAWUTB OUEPEAHOCTB XOAA, KOMAHABI 1O OUEPEAM BPOCAIOT MOXOKVB
C UMCAOBBIM 3HAUEHHWEM. [TEPBBIM XOAWT TOT, V KOI'O BBIITAAO HAUBOABIIEE KO-
AMYECTBO OYKOB.

CTPEABBY KOMAHABI BEAVT «AO MEPBOI'O MPOMAXA», TO ECTb ECAU UIPOKU
MOIMAAM B MTOXOKOPABADB MPOTUBHUKA, OHW MTPOU3BOASAT CAEAVIOIIWI BBICTPEA, W
TOABKO TTOCAE X MPOMAXA XOA MEPEXOAUT K APYTOI KOMAHAE.
HA AEBOM MIPOBOM TMOAE PA3MEIIAIOT
CBOU MOXOKOPABAU U OTPAKAIOT PE3VAb-
TATBl BBICTPEAOB [MPOTHUBHUKA. [IPABOE
UI'POBOE TTOAE CAV/KUT, UTOBBl OTPAKATH
PE3VABTATBI COBCTBEHHBIX BBICTPEAOB 10O
MPOTHUBHUKY. HA TTOASAX MPOMAX OBO3HA-
YAETCA PAKVIIKOI, MOMAAAHUE HA AEBOM
UT'POBOM TMOAE — BKAIOUEHUEM KPACHOTI
AAMITOUYKM HA TOM YACTU MOXOKOPABAS,
KVAA BBIA [TPOM3BEARH BBICTPEA, A HA TTPA-
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BOM MIPOBOM T[IOAE —
MOXOKYBOM C KPACHBIM
LEHTPOM, OBO3HAYA-
FOLIUM MOXOKOPABAD
MPOTUBHUKA.  KAKABII
BBICTPEA HMEET CBOU
KOOPAUHATBI. CTPEAAIO-
LM AOAJKEH HA3BIBATD
KOOPAUHATBI TPOMKO U
- YETKO. HAMPUMEP: «BbI-
9 s g CTPEA 110 A4y

KOMAHABI OTMEUAIOT BBICTPEABI HA CBOEM UTPOBOM TTOAE:
O B CAVUAE ITPOMAXA - PAKVIIIKOJT
O B CAVUAE ITOMNAAAHUS — HA AEBOM UIPOBOM [OAE — BKAFOUEHHMEM KPAC-
HOM AAMITOYKM HA TOM YACTH MOXOKOPABAS, KVAA BbIA [TPOU3BEALH BBICTPEA,
A HA TIPABOM UTPOBOM MOAE — MOXOKYBOM C KPACHBIM LIEHTPOM, OBO3HAUAO-
UM FTOXOKOPABAB [TPOTHUBHUKA.,
3ATEM UTPOKM KOMAHA YETKO OBBABASIOT PE3VABTAT BBICTPEAA:
BAPUAHT 1. «[TPOMAX!» - KOMAHAA HE TTOITAAA B TIOXOKOPABAb;
BAPUAHT 2. «PAHMAD - KOMAHAA ITOMAAA B IOXOKOPABAb, HO HE YHHUUYTO-
JKUIA;
BAPUAHT 3. «[TOTOTHA! - MOXOKOPABAD YHUUTOKEH.
V3HAB PE3VABTAT CBOETO BBICTPEAA, KOMAHAA OTMEUAET EI'O PAKVIIKOI
MAU TOXOKYBOM C KPACHBIM LIEHTPOM.
YTOBBl VHUUTOKUTH MOXOKOPABAD, TPEBVETCS OIPEAEAEHHOE KOAWYE-
CTBO HOMNAAAHNI. OHO COOTBETCTBYET UMCAY KPACHBIX AAMITOYEK HA EI'O ITAAVBE.
TTOBEJKAAET TA KOMAHAA, KOTOPAS ITEPBOI VHUYTOKUT BCE MOXOKOPAB-
AM MTPOTHBHUKA,

CITMCOK AUTEPATYPbI

1. AwntsunoBA, C. H. STEAMS TEXHOAOIMI B AOLIKOABHOM OBPA30BAHMK / C. H. AurBuHOBA //
STEAMS 1PAKTUKH B OBPA3OBAHNUM : CBOPHUK AVUIINX STEAMS NPAKTHK B OBPA3OBAHIM / COCT.
E.K. 3eH0B, O.B. 3EHKOBA. — MOCKBA : MI3AATEABCTBO «[1EPOY, 2021. — C. 8-12.

2. AwrtBuHoBA, C. H. TPAHCOOPMALIMSA KOMIETEHIINIT MEAATOIA AOHIKOABHOI'O OBPA3OBAHMS: OT
AHAAOTOBOT'O K IIMOPOBOMY TEAATOTY, OT IMPOIIAOTO K BVAVIIEMY / C. H. AntBunosa // Kowmrig-
TEHIINN BOCIIUTATEAS - VCAOBHE PA3BUTHUSA HABBIKOB BYAVIIETO V AOIIKOABHUKA : CBOPHUK HAVUHBIX
CTATEN MO WUTOTAM TTEPBOIT MOCKOBCKOI MEKAVHAPOAHO!M HAVUHO-TPAKTHYECKON KOH®EPEHIINU,
MOCBAMIEHHON AHIO AOHIKOABHOTO PABOTHHKA, TAOY BO MITIV, 25-26 centasps 2020 roAA. —
MockBA: BAATEABCTBO «[TEPO», 2020. — C. 22-26.

3. AwntBnnoBa, C. H. ®EHOMEH MIPOBOI AETCKOWM CYBKVABTYPBI COBPEMEHHOTO AOIIKOABHU
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kA / C. H. AurBunoBa // BectHuK TTPABOCAABHOIO CBSTO-TUXOHOBCKOIO I'VMAHUTAPHOTO VHI-
BEPCUTETA. CEPus 4: TTeaarOrmkA. ITcuxoaorusa. — 2020. — Ne 56. — C. 106-116. — DOI 10.15382/
sTURIV202056.106-116.

4. UEABIIEBA, FO. B. STEAMS-CPEAA 11 HABBIKM BYAVIIETO / FO. B. Urabiuesa // STEAMS npAKTH-
K1 B OBPA3OBAHMI : CBOPHUK AvUlINX STEAMS neaktuk B ospA3oBAHNK / Cocr. E.K. 3rnos, O.B.
3EHKOBA. — MOCKBA : VIBAATEABCTBO «ITEPO®, 2021. — C. 13-15.

5. UrAbIIEBA, FO. B. LIU®GPOBAS CPEAA, KAK DOOEKTUBHBIIT BEKTOP PAZBUTHA UMUAKA AOITKOABHOIT
opranuaatin / FO. B, YeAbIEBA // KOMIIETEHILINN BOCITUTATEAS - VCAOBUE PA3BUTHS HABBIKOB BY-
AVIIEIO V AOIIKOABHHUKA : CBOPHUK HAVUHBIX CTATEF MO UTOIAM ITTEPBOIT MOCKOBCKOI MEKAVHAPOA-
HOM HAVYHO-TIPAKTUYECKOI KOH®EPEHIIMH, MOCBAIIEHHON AHIO AOIIKOABHOTO PABOTHHKA, TAOY

BO MITIV, 25-26 cenrsaspsa 2020 TOAA. — MOCKBA: MIBAATEABCTBO «ITEPO», 2020. — C. 121-123.
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STEAMS mroOEKT «"OPOA HAIIIMMU I'AA3AMIY

1IIErsAKkOBA MArrs CEPIEEBHA,
BOCITUTATEAD,
I'BOY «llikoa4 Ne319», r.MockpA

AATOPUTM COCTABAEHUS CLIEHAPUA STEAM UI'P M STEAM MMPOEKTOB

TexHonorus

XAPAKTEPVICTUKA

HA 4TO OPUEHTNPOBAHA

OMNUCAHVE NMPAKTVKN

S

Hayka

YTO 1 KAK UCCNEAYEM?
YUTO 1 KAK U3YYAEM?
YTO 1 KAK MO3HAEM?

PELLIAEM OBPA30OBATE/IbHYO 3AZIAUY MOCPE/-
CTBOM KOHCTPYKTOPA |7|OXOKS/E, NoABVPAS
CNOCOBbI PEANIM3ALIMN, MOAENWPYSA, BbIBUPAA
ANTOPUTM AEATENBHOCTW.

T

TexHONOrMs

KAKOW ANTOPUTM AES-
TENbHOCTU OCBAVBAIOT
NETU?

O3HAKOMNEHME C MATEPVMA/IOM; MOCTAHOBKA
3AZAUN PA3PABOTKA WAEW; BAPVUAHTbI PELLIE-
HUS 3AAAYN; OPTAHM3ALIMS BbINOMTHEHWS,
BHEZAPEHWE B AEATENIbHOCTb,; OLIEHKA PABOTHI.

VIHXKMHUPUHT

Kakow npoaykT (MPOEKT)
CO3JAIOT JETU?

“T'opoj, HALLUMY TnA3AMK”. CO3ZAHME
MAKETA FOPO/IA 13 KOHCTPYKTOPA Vl0XOKYSB
C JIOPOTAMU, 3AAHVISIMU, YANLIAMU, ANs
MOCNEAYIOLIETO UCMO/Mb30BAHMS B UTPOBBIX
11 OBPA3OBATE/IbHbIX 3AHSTMSIX.

WckycctBo

IKAKME XYJOXECTBEH-
HO-BbIPASUTE/IbHbLIE
CPEACTBA NCKYCCTBA
PEBEHOK OCBAVIBAET?

3HAKOMCTBO C XYZJOXECTBEHHBIMM U KOH-
CTPYKTMBHbBIMW BO3MOXHOCTAMW PA3/TNYHBIX
MATEPWANOB. TBOPYECKOE 3KCMEPUMEHTUNPO-
BAHWE, MPUMEHEHWE PA3/T4YHBIX CNOCOBOB
JNA CO3JAHNS COBCTBEHHOM MHWLMATVBbI B
HOBBbIX YCNOBUSAX.

MATEMATVIKA

IKAKME SNEMEHTBI
MATEMATWYECKOTO
MBILLJEHVIS| PA3BUBAET
PEBEHOK (FEOMETPUYE-
CKOE, MPOCTPAHCTBEH-
HOE, AITOPUTMUYECKOE,
BPEMEHHbIE, KOMBWHATO-
PUKA W T.M.)

PDOPMUPYETCS MPEACTAB/IEHWE O FEOMETPUYE-
CKNX ®UTYPAX, MPOCTPAHCTBE W BEIMYNHAX.
[TPOEKTHBIN METOZ 3®®EKTVBHO MOBbILIAET
YPOBEHb MATEMATUYECKOTO PA3SBUTUA,
MOBBILWAET CTEMEHb HAMIAAHOCTU MATEPUA-
NIA, PASBMBAET KPEATVIBHOE MbILLUNEHWVE AN14
YCMEWHOro no3HAHMA.

CAENAM CAM

B kakoit BUA AKTUBHO-
CTV BOB/EYEHbI AETW
(MPOEKTHAS, UTPOBAS,

PEYEBAS], MO3HABATE/b-
HASl, UCCNEAOBATE b~
CKASl, DNEMEHTAPHAS
NHXEHEPHO-TEXHUYE-

CKASl, KOMMYHUKATUBHAS
v ap.)

B nPOEKTHOM AEATENBHOCTW AET BOB/IEYEHbI
B MO3HABATE/IbHbIA 1 TBOPYECKMIA MPOLIECC
V3YYEHWS HOBbIX 3HAHUI 1 3AKPEMNEHWS
CTAPbIX, A/19 3TOTO UCMOJIb3YETCS NCCIE-
JOBATE/IbCKAS, KOHCTPYKTUBHAS U UTPOBAS
JAEATENIbHOCTb.
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STEAMS TIPOEKT

TEMA ITPOEKTA: “T’'OPOA HAIIIMMU TAA3AMI”

TUII ITPOEKTA: STEAMS [TPOEKT

ITPOAOAKUMTEABHOCTD ITPOEKTA: KPATKOCPOUHBII (1 MECHLL)

ITEAD MTPOEKTA: PA3BUTHE V AETEN KOHCTPYKTUBHOTO MBIIIAEHUA, CIIO-
COBHOCTEI K TEXHUYECKOMY TBOPUECTBY, TBOPYECKOI CAMOPEAAU3ALIMU [TOCPEA-
CTBOM OBAAAEHNA KOHCTPVKTOPOM MOXOKYB, ®OPMHPOBATH VMEHUE MOAEAMPO-
BATb, VUUTBCA BCTVIIATb B KOMMYHMKALIMKO CO CBEPCTHUKAMMU.

Bo03PACTHASA TPYIIIA: 4-5 AET, CPEAHSAA IPyvIIIIA AOY

3AAAUU MTPOEKTA: PA3BUBATH V AETEI VMEHUE AHAAU3WUPOBATD BYAVIIVIO
KOHCTPVKIIHIO, VCTAHABAUBATD MTOCAEAOBATEABHOCTD BBITTOAHEHU S, CITIOCOBCTBO-
BATBH CO3AAHUIO OPUTUHAABHBIX KOHCTPVKIIMIT HA OAHOI OCHOBE; BOCIUTBIBATE
TPYAOAKOBUE, CAMOCTOATEABHOCTb, VMEHUE AOBOAUTbH AEAO AO KOHIIA; UCITOAb-
30BATbh CO3AAHHBIE KOHCTPYKIIMU B CFOKETHO-POAEBBIX UI'PAX.

3AAAUU AASL AETEH: PA3BUTHUE STEAMS HABBIKOB (VMEHUE BUAETH OBPA-
30BATEABHVIO 3AAAUY M TIOABUPATBH CIIOCOBBI EE PEAAM3ALIMM; YMEHWE MOAEAM-
POBATb OBPA3 BVAVILE AEATEABHOCTU (KOHCTPVKTHBHOI, MPOEKTHOM, PEYEBOI
1 T.I1); VMEHUE BBIBUPATH AATOPUTM AEATEABHOCTU B COOTBETCTBUN C OBPA3O-
BATEABHOI 3AAAYEN, VMEHUE MPUMEHATH TBOPYECKME MEXAHW3MbI PEAAU3ALIMU
3AMBICAA (COBCTBEHHBIE IIPOAVKTBL: PACCKA3, CKA3KA, MOAEAb, UI'PA M T.IL; WUH-
TEIPALIMSA B COBCTBEHHVIO CIOKETHO-POAEBYVIO MIPYV; CO3AAHME MI'POBOI'O I1PO-
CTPAHCTBA); VMEHME BCTVIIATb B KOMMVHUKALIMIO CO CBEPCTHUKAMU 10 [TOBOAY
PEIIEHUS OBPA3OBATEABHOI 3AAAUU; VMEHUE TMTPUAYMATD TEXHUUECKOE PEITEHWUE
[TIOCTABAEHHOM 3AAAYM)

3AAAUM AASL TTEAATOTOB: CO3AATD VCAOBUSA, CITIOCOBCTBYIOIIME MHTETPA-
LIMU OBPA3OBATEABHBIX OBAACTEN, HAITPABAEHHBIX HA PA3BUTUE CITOCOBHOCTEN 1
TBOPUECTBA BOCITHTAHHIKOB CPEACTBAMI TEXHOAOTMH FIOXOKVEBA; CTHMYAMPOBATD
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COBMECTHVIO TTPOEKTHVIO AEATEABHOCTD; [IOMOUYD OITPEAEASTH METOABI PEIIEHIA
[TPOBAEMBI AAST PEAAM3ALINM 3AMBICAOB BOCITUTAHHUKOB.

3AAAUM AASI POAUTEAE: 3AMHTEPECOBAHHOCTD B PEAAM3ALIMI ITPOEKTA,
MTOAAEP/KKA.

PIIIIC: NOABAEHME B TPYIIIE HOBOI'O UTPOBOI'O TTPOCTPAHCTBA AASL CA-
MOCTOSATEABHOI WUT'PBI, TO3HABATEABHOI U KOHCTPYKTUBHOI AESTEABHOCTH.
O’KHMAAEMBIF OBPA3OBATEABHBII PE3VABTAT [TPOEKTA: CO3AAHUE OBPA3OBATEABHOIT
CPEABI AASL PA3BUTUS TBOPUECTBA M MHTEAAEKTYAABHOI AKTUBHOCTH AOIIKOABHM-
KOB; BAPUATUBHOCTbD [TPEAMETHO-ITPOCTPAHCTBEHHOIT CPEABI; [IPOABAEHUE MHULIM-
ATUBBI I CAMOCTOATEABHOCTU B PASAMUHOIT AEATEABHOCTU (UI'PE, OBLIEHUM); BO3-
MOZKHOCTD VBUAETD TTPOBAEMY C PA3HBIX CTOPOH, PA3BUTUE HABBIKOB OBOBIIIEHMS
1 AHAAUTUUYECKHX HABBIKOB; PA3BUTHE TTAMSTU, PEYH, BHUMAHUS, BOOBPAKEHMA.

OIIMCAHUE DTAIIOB ITPOEKTA
1 ®TAIT: TOATOTOBUTEABHBILT
0 O3HAKOMAEHHE AETEIT TPVIIITEL C KOHCTPYKTOPOM FIOXOKVE;
O TTOCTPOEHUE IEOMETPUUYECKHUX OUI'VP, CPABHEHUE C APYIMMH KOHCTPYK-

TOPAMU;
¢ BBEAEHUE WUI'P: ABIXATEABHAS TUMHACTUKA, MATEMATHUECKUE (CUUTAEM,
CPABHIBAEM), TPOCTPAHCTBEHHBIE;

O VUpMCs CKPEIAATD AETAAM PA3AMYHBIMI CIIOCOBAMII;

O CO3AAHUE CXEMBI AASL TOCTPOIIKU TOPOAA.

2 DTAII: OCHOBHOM
O TTOATOTOBKA MAKETA “T'OPOA
HAIIMMU TAA3AMM;
O OIPEAEAEHUE LIBETA, ®OPMBI,
CIOCOBOB CKPEMNAEHUSA 3AAHUIT (AAA
KAKAOTO 3AAHMSA CBOM LIBET, TAKUM,
KAKHMM BUAAT ETO AETH);
O PACKPAIIMBAHHWE, CBOPKA BCEX
YACTEI HA OAHOM ITOAE;
O OBCYKAEHUE, MOHUMAHUE, UTO
HYKHO AAS TIOAHOI KAPTUHBI,
O AMPOBHUPOBAHHE 3AHSTUIT M CA-

MOCTOSTEABHBIX UI'P HA MAKETE.
3 ®TAI: UTOTOBBIN- IMPE3EHTALIMOHHEIN (IIPE3EHTALIUA IPOAYKTOB
IIPOEKTA)
O VMCHOAB3OBAHUE FOPOAA AASL 3AHSATHIL;
¢ BKAIOUEHME B MAKET UI'PBI-XOAMAKI;
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O CIOKETHO-POAEBBIE HI'PHI;
0 TIPEACTABAEHHE MOMOIIHULIBI AETEIT, CO3AAHHOI COBMECTHO JTOXOMA-
L.

CITMCOK AUTEPATYPbI

1. AwnteuHoBA, C. H. STEAMS TEXHOAOIMI B AOIIKOABHOM OBPA30BAHMKM / C. H. AwrBunosa //
STEAMS [PAKTUKN B OBPA3OBAHMI : CBOPHUK AVUIIMX STEAMS IPAKTHK B OBPA30BAHMI / COCT.
E.K. 3eH0B, O.B. 3EHKOBA. — MOCKBA : IBAATEABCTBO «[TEPOY, 2021. — C. 8-12.

2. AwrtBunoBa, C. H. TPAHCOOPMALIMS KOMITETEHIINIT TEAATOI'A AOIIKOABHOTI'O OBPA3OBAHUS: OT
AHAAOTOBOI'O K HIH®POBOMY TTEAATOIY, OT MPOIIAOIO K BVAVILEMY / C. H. AutBunoBa // Kowmrik-
TEHIIUNA BOCITIUTATEAS - VCAOBHE PA3BUTUA HABBIKOB BYAVIIEIO V AOIIKOABHUKA : CBOPHUK HAVUHBIX
CTATEN TIO0 UTOTAM TTEPBOIT MOCKOBCKOI MEKAYHAPOAHO! HAVUHO-TPAKTHUECKON KOH®EPEHIINN,
MOCBAMIEHHOI AHIO AOIIKOABHOTO PABOTHUKA, TAOYV BO MITIV, 25-26 cEHTABPA 2020 TOAA. —
MockBa: M3AATEABCTBO «[1EPOY, 2020. — C. 22-26.

3. AwrBunoBa, C. H. ®EHOMEH WMIPOBOI AETCKOIl CYBKVABTVPbI COBPEMEHHOI'O AOINIKOABHU-
kA / C. H. AutBunoBa // BectHuk TTPABOCAABHOIO CBATO-TUXOHOBCKOI'O I'VMAHUTAPHOI'O VHIU-
BEPCUTETA. CEPuA 4: TTEAATOTMKA. [Tcuxorormsa. — 2020. — Ne 56. — C. 106-116. — DOI 10.15382/
sTURIV202056.106-116.

4, UBABIIEBA, FO. B. STEAMS-CPEAA 11 HABBIKM BYAVILHETO / FO. B. Urapiesa // STEAMS npAKTH-
K1 B OBPA3OBAHNN : COPHUK AvulinX STEAMS npakTuk B osPA3oBAHMM / Coct. E.K. 3eHOB, O.B.
3EHKOBA. — MOCKBA : MI3AATEABCTBO «[1EPOY, 2021. — C. 13-15.

5. YeAbIIEBA, FO. B. LIM®POBAS CPEAA, KAK 9®®EKTUBHBIM BEKTOP PAZBUTUSA MMHUAKA AOLIIKOABHOT
opraHu3AMY / FO. B. UEABIIEBA // KOMIIETEHIIMK BOCITUTATEAS - VCAOBUE PA3BUTHS HABBIKOB BY-
AVIIIETO V AOIKOABHUKA : CBOPHUK HAVUHBIX CTATEF MO UTOTAM ITTEPBOIT MOCKOBCKOIT MEKAVHAPOA-
HOW HAVYHO-TIPAKTUYECKOI KOH®EPEHIIMH, MOCBAIIEHHON AHIO AOMIKOABHOTO PABOTHHKA, TAOVY

BO MI'TIV, 25-26 ceHTAbPa 2020 roAA. — MockBA: MIBAATEABCTBO «[1EPOY, 2020. — C. 121-123.

123






METOaMYECKME LEGO EDUCATION
STEAM-IIPOEKTHI




STEAMS NPAKTHUKH B OFPABOBAHUU. YACTD 2

Mreroanueckun LEGO EDUCATION
STEAM-1TPOEKT
«PYTHON 1 LEGO SPIKE. OCHOBBI [TPOTPAMMMUPOBAHS»

HAaamAaHoB bArpAM AMAHOBHIY,
AbAVvA14EB MAAMK PEBAETAUHOBIY,
cTyAEHTH THT-201,

I"A0Y BO MITILY HILIO

STEM / STEAM - PACIIM®POBBIBAETCS KAK “SCIENCE, TECHNOLOGY,
ENGINEERING, (ART) AND MATHEMATICS”, UYTO B IIEPEBOAE — HAVKA, TEXHOAOIUWA,
WHKEHEPHUS, HCKVCCTBO M MATEMATUKA. B COBPEMEHHOM MUPE TPEBOBAHMSA K KA-
YECTBY OBPA3OBAHMA BEAUKU: HEOBXOAUMO HE TOABKO 3AMHTEPECOBATH PEBEHKA
B M3VYAEMOI MMPEAMETHOI OBAACTH, HO TAK/KE 3HAHUS, KOTOPBIE AOHOCATCS AO
VUEHUKA, AOAKHBI BBITh ITIPUMEHHMBI HA TIPAKTUKE, OBVUEHHUE AOAKHO MPOTEKATD
B 3AHUMATEABHOI AAA VAEHUKA ®OPME. CAMU JKE ITAOABI OBVUEHUS AOAKHBI BBITh
MPEACTABAEHBI B BUAE PA3BUTOI'O MHTEAAEKTA, TUBKOCTU YMA, BO3MOKHOCTH CA-
MOPEAAM3ALIMK U, BBITEKAIOIIEN M3 BCET'O TTPEABIAVIIIETO, BBICOKOOITAAUNBAEMOIT
PABOTHL. STEAM-OBPA3OBAHUE MPEACTABASIET COBOIT TAKVIO KOMBUHAIINIO VUEB-
HBIX AMCHUITAMH, KOTOPAA TTOMOTAET MOHATbH VCTPOMCTBO KPAFHE HEIPOCTOIO
OKPVZKAIOIIEIO HAC MUPA. TTOHATB, HACKOABKO OH OBIIUPEH, UHTEPECEH, CKOAb-
KO HEM3VUEHHBIX ABAEHMIT TPOUCXOAUT BOKPYT HAC. BAATOAAPS TAKOMY ITOAXOAY
K OBPABOBAHUIO, CTYAEHTBI TAVBKE TOHUMAIOT AOTHUKY M 3AKOHBI TPOUCXOAAIIINX
B OKPY/KAIOIIEM MUPE ABAEHUI, HAUMHAIOT ITOHUMATB UX B3AUMOCBSA3b, CTPYKTYP-
HO 1 CUCTEMHO ®OPMUPVIOT TMPEACTABAEHUE O ®U3WUKE, UHOOPMATHKE, MATEMA-
TUKE. AAHHBIE VMEHUS TIPUTOASTCSA B CTPEMUTEABHO PA3BHBAIOIIEMCS COBPEMEH-
HOM MHPE. BAATOAAPS HAVKE YEAOBEK AOCTUI' HEMBICAUMBIX BBICOT: TTOAETEA B
KOCMOC, CO3AAA KOMITBIOTEP, TEAE®OH, MOIIIHOCTbEO CPABHMMO C TOMOBbIM TTK
2000-X, CO3AAA ABTOMOBHAD, TPABUABHO TMEPETHAA MPUPOAHBIE VIAEBOAOPOABI,
YTOBbI TTOAVUUTDH BBICOKOOKTAHOBBII BEH3UH U T.A. TAK U POBOT, MOKA3AHHBIN
HAMU HA VPOKE, TIOMOJKET PEBEHKY OCO3HATB, KAKUM OBPA30M 3HAHUS, TOAVUAE-
MBIE B IIIKOAE, MOT'YT BbITb [TPUMEHEHBI HA TTPAKTUKE, YTO 3HAUUTEABHO MOBBICHT
3AMHTEPECOBAHHOCTbD, BOBAEYEHHOCTD VUEHUKOB B ITPOLIECCE OBYYEHUA.

TTO-HAIIEMY MHEHUIO, IIIKOABHOE OBPA3OBAHWE HA AAHHBIIT MOMEHT HO-
CUT BOABIIE TEOPETUYECKUI XAPAKTEP, YEM TPUKAAAHOI. OBVUASCH B IIKOAE,
VUEHUK TBITAETCA BITUTATH OI'POMHBIMT MACCUB MH®OPMALIMY, 3AUACTVIO HE T10-
HUMAS, 3AUEM OHA EMY HV/KHA. [IEABIO TIPOEKTA SBASIETCS CTPEMAEHUE ITOMOUYD
PEBEHKY OCO3HATH, KAKMM OBPA3OM 3HAHMSA, TOAVYAEMBIE UM B IIIKOAE HA VPOKAX
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MATEMATHKH U HMHOOPMATUKU, MOIVT
BBITh ITPUMEHEHBI HA TTPAKTHKE. HAII
[IPOEKT [MOMOI'AET OCO3HATb, 3AYEM
MBI U3YYAEM MEPEMEHHBIE, VPABHEHIS,
OCHOBHBIE AATOPHUTMBI TTPOTPAMMMPO-
BAHMA, IIMKAUYECKME KOHCTPVKIIHU,
VCAOBHBIE OITEPATOPBHL. BEAB CHAS HA
VPOKE MATEMATHKH, PEIIAS OIPOMHOE
KOAMYECTBO IPUMEPOB, MHOI'AA 3AAA-
ELIBCA BOMPOCOM: «3AYEM BCE HTO».

Mbl CUMTAEM, UTO HAIIA KOHLEILWA VPOKOB, B KOTOPOIM OCHOBHOI1 VIIOP
CAEAAH HA TTPOTPAMMMWPOBAHUE, AKTVAABHA B HAIIE BPEMA 1 CITOCOBHA 3HAYM-
TEABHO TIMOBBICUTDH 3AMHTEPECOBAHHOCTD 1 BOBAEYEHHOCTDB VYEHWMKOB B ITPOLIECC
OBYUEHUS, BEAb TAKOI1 METOA TMPEITOAABAHMS HA TPAKTUKE TTOKA3BIBAET, C KA-
KOW LEABIO MbI PEIIAEM MHOJKECTBO 3AAAHUI 11O MATEMATUKE U MH®OPMATHKE.
TPYAHEE BCEI'O B KM3HH — BBITOAHSTH CAOKHBIE AENMCTBUSA, HE 3HAS, C KAKOW
LIEABIO Thl ®TO AEAAEIIb. YEAOBEK MOKET BBIAEP;KATH HEMBICAMMBIE MCITBITAHMS
HA [MPOYHOCTD, HO HE MOJKET BBIAEPKATH BECCMBICAEHHOCTDB DTUX MCIIBITAHWIA.
PEBEH()K, OCO3HABAA, 3AYEM EMV HIKOABHBIE 3HAHMA, TTO-HAIIEMY MHEHWIO, BYAET
VUUTBCA BOAEE AOBPOCOBECTHO M OTBETCTBEHHO.

DTAITBI PABOTBI HAA TTPOEKTOM
DTAN 1: DOPMYAUPOBKA OCHOBHOW KOHIIEINIWK U LIEAU [TPOEKTA.
DTAIl 2: KOHCTPYUPOBAHUE POBOTA M HAITMCAHUE ITPOIPAMMBI HA A3BIKE
PyTHON.
DA 3: AHAAM3, OBPABOTKA UH®OPMAILIMU, MOAVUEHHOIT B TIPOLIECCE

CBOPKH, TPOI'PAMMUPOBAHMA.
DTATT 4: METOAMUECKAST PA3PABOTKA, CO3AAHWUE MHCTPYKIINM 1O CBOPKE,
3D MOAEAM POBOTA.
DTAIT 5: AITIPOBALIA 3AHSTUSL.
DTAI 6: AHAAN3 PE3VABTATOB AITPOBALIMN. 3ABEPLUEHUE [TPOEKTA.

B MPOIECCE MOMCKA AHAAOTUYHBIX PEIIEHUI MBI OBHAPYKUBAAM AMIITH
MMPOEKTH DHTY3UACTOB, B KOTOPBIX BBIAA KPAITHE CAOKHA CBOPKA POBOTA, AUBO
[IPOI'PAMMA BBIAA C HCHOAB3OBAHMEM PID (ITPOIOPLIMOHAABHOI'O-UHTEIPAAb-
HO-AU®OEPEHLMPYIOIIEIO PEI'VAATOPA), UTO CAOKHO AOHECTH AO VUEHHKOB, HE
OBAAAAIOIINX AOCTATOUYHOI MOAKOBAHHOCTBIO B OBAACTM MPOIPAMMUPOBAHMS.
MBI AHAAM3HUPOBAAN AUIITB TOTOBBIE PABOTBI C UCTTOAB3OBAHUEM PYTHON, TAK KAK
SCRATCH, MO-HAIIEMY MHEHUIO, TTOAXOAUT TOABKO AAS AETEIN MAAAIIETO BO3PAC-
TA, KOTOPBIE EIIE HE OCBOMAW KAABUATVPY, HE 3HAIOT AHTAMIICKOTO f3BIKA. K

127



STEAMS NPAKTHUKH B OFPABOBAHUU. YACTD 2

TOMY KE, CKPETU OTPAHWYEH TEMU KOHCTPVKLIMAMU, KOTOPBIE M3HAUAABHO 3A-
AAHBI B BUAE BAOKOB, UTO CEPHE3HO OI'PAHUUMBAET TTOAET TBOPUYECKOIM MBICAM,
MO3BOASISA AMIIb OITEPMPOBATBH C 3APAHEE [MPMAYMAHHBIMU CTPOUKAMU KOAA. B
«[TUTOHE» Thl CAM TIPUAYMBIBAEIID BECH ®VHKLIMOHAA TTPOTPAMMBI, KAKABIFT CUM-
BOA MPOMMCHIBAEIB CAM, UTO OTKPBIBAET HEOBBIYAFHBIN TTPOCTOP BOOBPAKEHUIO.
OBAAAAST HEBOABIITMM OBBEMOM BBIIIEMEPEYMCAEHHBIX 3HAHMIT, AETU BITOAHE
CITOCOBHBI U3VUATH COBPEMEHHBIIT, MHOTO®YHKIIMOHAABHBIF A3BIK [TPOIPAMMIPO-
BAHUSA — PYTHON.
BCE MBI CEIUAC MOAB3YEMCS COLUMAABHBIMU CETAMM Y OUTUBE, INSTAGRAM,
A OHM KAK PA3 HATIMCAHBI HA TTAMTOHE. PEBEHOK, KOTOPBII XOTb YVTh-UYTh HA-
VUHACS TIPOTPAMMMPOBATE HA [TAIITOHE, BAATOAAPSI HAIIEI CEPUM YPOKOB, BYAET
TOPA3AO BOAEE BOOAVIIIEBAEH, BYAET UVBCTBOBATH CBOIO TIPUYACTHOCTD K COBPE-
MEHHBIM TPEHAAM ITPOIPAMMUPOBAHMA. BO3MOKHO, B KAKOIM-TO CTEINEHU OH AAKE
BYAET OILYIIATb T'OPAOCTb 3A CEBS, BYAET YVBCTBOBATbH CEBS B3POCABIM, BEAb OH
MPOIPAMMUPYET HE HA BAOKOBOM, «AETCKOM» S3bIKE CKPETY, A HA «B3POCAOMY,
«CEPBE3HOM» «[TnTOHE». K TOMY KE, 3HAHUE A3bIKA PYTHON BVAET AKTYAABHO M
B AAAEKOM BYAVIIEM, BEAb ETO PA3PABOTKY CITOHCUPYET GOOGLE, CAMASI BOABIIIAS
MOMCKOBAS MAIIIMHA B MUPE, DTUM BCE CKA3AHO. TAKKE, TPEMTOAABAHUE PYTHON
C MCITOAB3OBAHUEM AAHHOM KOHIIEIIINM VPOKOB ITOMOJKET IITKOAAM «ITEPECECTDY»
C VCTAPEBIIEIO ITACKAAS, PABPABOTAHHOI'O B 80-X T'OAAX, KOTOPBII V/KE HUIAE
HE UCHOAB3VETCS, HA AKTYAABHBIN fA3bIK, 3HAHUA KOTOPOI'O BOCTPEBOBAHBI B CO-
BPEMEHHOM MMPE. KOHCTPYVKIMU M AOTMKA B PYTHON T'OPA3AO AAKOHHYHEE, A
CAM $3BIK B PA3BI ®VHKLMOHAABHEE. K TOMY KE PYTHON OBAAAAET AOCTATOUHO
[IPOCTBIM CUHTAKCUCOM (CHUHTAKCUC S3BIKA [TPOI'PAMMHUPOBAHUSA - GOPMAABHBIE
[PABUAA, KOTOPBIM AOAKHA COOTBETCTBOBATbB ITPOIPAMMA HA AAHHOM SI3BIKE).
ITpraoKEHME SPIKE OTKPBIBAET AOCTVIT K MHTYUTUBHO MOHATHOM CPE-
AE TIPOI'PAMMMPOBAHMA. B courTAHMM ¢ HABOPAMM SPIKE PRIME MPHAOKEHUE
CO3AAET LIUGPOBYIO TTAAT®OPMY AAS TBOPYECKOI PABOTBI. B HEM MOKHO MPOI'PAM-
MUPOBATH HA TPAOMYECKOM SA3BIKE SCRATCH M TEKCTOBOM S3BIKE PYTHON.
TTPEMMVIIIECTBA HAIIIETO POBOTA HAA CYIIECTBVIOIINMH PA3PABOTKAMU:
O MOAEAB ITPOCTA B CBOPKE, ITPH ®TOM MAKCUMAABHO OVHKIIMOHAABHA;
O MOAEAB AEIKO MOABEPIAETCS KOCMETMUECKOI KACTOMU3ALIMH, 4TO I10-
3BOAWUT PEBEHKY CAEAATH CBOEI'O, VHUKAABHOT'O POBOTA.
HECMOTPA HA HECAOKHOE KOHCTPYKTUBHOE VCTPOMCTBO, CBOPKA MOAE-
AM 3ANMET 30-40 MUHYT, BEAb HE BCE KAJKABIIT AEHB COBUPAIOT LEGO, UM HEOBXO-
AVMO TIOHATH, KAK VCTPOEH KOHCTPYKTOP. OCHOBHOIT VIIOP B VPOKAX CAEAAH HA
IMPOIPAMMHVYIO UACTH, HA CAMY AOTHKY ITPOIPAMMUPOBAHMA U AATOPUTMU3ALIM.
DTO MO3BOAAET VIITH OT AOAT'OI MEXAHUYECKOM PABOTBI B CTOPOHY OCMBICAEHMSA
AOTMKU PABOTBI HAILIETO AETHIIIA.
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ABMKEHUE U TIOBOPOT B MOAEAW PEAAM3OBAHBI 11O TPUHIIAIY TAHKA,
YTO B PA3BI OBAETYAET [MPOIPAMMUPOBAHUE. ['OPA3AO CAOKHEE 3AITPOIPAMMUPO-
BATb ABUJKEHUE, ECAU UCITOAB3VETCS OTAEABHASL OCh AASI TOBOPOTA. B MUHTEPHETE
BOABIIMHCTBO MOAEAEN UMEHHO C AOMTOAHUTEABHON OCbIO. MHOT'ME AETU UTPA-
AU B TAHKOBBIE OHAAMH-WUTPBI, TODTOMY BU3VAAU3UPOBATH B TOAOBE ABMKEHUE
TAHKA, 3ATTPOTPAMMUPOBATDH ABUKEHUE PEAABHOTO POBOTA MOA CUAY BCEM.

PoBOT TAK JKE CIOCOBEH BBIBOAUTH HA ®KPAH COOBHIEHMA (MO TTPHH-
LIUITY BEI'VIIEN CTPOKM), U3OBPAKEHNA. CTPOKY TEKCTA, U30BPAKEHNME PEBEHOK
BBIBUPAET CAM. B 3ABUCHMOCTH OT DTOrO MEHSIETCA AUIIb CTPOUKA KOAA. TAK KE
MBI HAVUMAW POBOTA BOCITPOM3BOAUTD PABAMUHBIE MEAOANU. MOKHO MPUAVMATH
MHOZKECTBO AATOPUTMOB UCTTOAHEHUS 3AAAHHON MEAOAWN, HAUMHAS C TIPAMOTO,
MPOCTO OIMUCATD KAKAVIO HOTY MEAOAMH AMHEIHBIM AATOPUTMOM, 3AKAHUMBAS
LIMKAOM C MIPEAYCAOBHEM, WHILE, AUBO FOR. ['AABHOT1 3AAAUEI AATOPUTMA ABASET-
CSl PACHIMPEHUE TTOHUMAHWSA TEOPUM AATOPUTMUBALIMU, AOTMUECKOTO [TOHUMAHMS
PABOTBI AATOPUTMA HA MPAKTUKE. A B [IEAOM ®VHKIIMH, BBIITOAHAEMBIE MOAEABIO,
OTPAHUUEHBI AWIIb BOOBPAKEHUEM PEBEHKA.

PEAAN3OBATBH 3D MOAEAB POBOTA U CTPAHUUKY C UHCTPYKLIMEN 1O CBOP-
KE C O®UIIMAABHBIMU LLEGO MAHVAAAMM Mbl CMOT'AU € MTOMOIIBIO CAD npPOTPAM-
MBI — MLLCAD, K KOTOPOIT BBIAA AOBABAEHA BUBAMOTEKA YACTEN LLEGO C CAITA
LDRAW.ORG, B ®TOI BMBAMOTEKE MBI M HA-
AU HEAOCTAIOIINE, B M3HAUAABHOM KA-
TAANOTE YACTEIT MLCAD, SPIKE AETAAM.
CIrAAKUBAHUE M30BPAKEHUSA AOBUAMCH C
MOMOIIIBIO  BUAEOVCKOPUTEAA OT NVIDIA
(3BAXOAMM B TTAPAMETPBI VITPABAEHHS NVIDIA
1 BKAIOUAEM TMTPMHYAUTEABHOE FXAA craa-

>KI/IBAHI/IE). WHCTPYKIIMA 11O CBOPKE BBIAA
CAEAAHA HA CANTE BUGEYEDMONKEYS.COM. 5

A e e e
CET R TR OFEr ] S
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PA3BOP CUHTAKCHCA U AOTUYECKMX KOHCTPYKLIUI PYTHON,
HCITOAB3YEMBIX B ITPOEKTE.

MMITOPT BUBAMOTEK

TP CO3AAHMM MPOEKTOB HA PYTHON UACTO TPEBYETCS BBIIOAHATH
UMIIOPT BUBAMOTEKNU ®VHKLIMI. BUBAMOTEKA COAEPKUT MPAKTMYECKH BCE BO3-
MOJKHBIE «MHIPEAUEHTBI» [MTPOIPAMMUPOBAHUA, M3 KOTOPBIX MOJKHO CO3AATH
COBCTBEHHBII «PELEINTY. [TPM MCOAB3OBAHNM TTPUAOKEHUIT SPIKE BCErAA TPE-
BYETCA «AOBABAATE» BUBAMOTEKY, CBA3AHHVIO C PABAMUYHBIMM AMITAPATHBIMM KOM-
[TOHEHTAMU (MOTOPAMU, XABOM, AATUMKAMMU).

FROM SPIKE IMPORT PRIMEHUB, MOTORPAIR

MIMMTOPTUPOBAHHBIE BUBAMOTEKH HAXOASTCS B HAUAAE ®AMAA .PY M
BKAIOUAIOTCSI B TIPOIPAMMY OAMH PA3. ECAM BBI HE 3HAETE, KAKUE BUBAMOTEKN
CAEAVET HUMITOPTUPOBATH, MOKHO HMITOPTUPOBATD BCE BO3MOJKHBIE BAPHMAHTHI,
NCIMOAB3YS CAEAVIOIIEE:
PriMeHUB - TIPOIPAMMUPYEMBIE TOAOBHOH XAb
LIGHTMATRIX — CBETOBASA MATPULLA
BuTrTON — KHOIIKA BKAFOYEHMA
STATUSLIGHT — I TOACBETKA BOKPYI” KHOIKI
FORCESENSOR — AATYMK CHUABI
SPEAKER — MICTOYHIK 3BYKA
COLORSENSOR — AATYHK LIBETA
DISTANCESENSOR — AATYUK PACCTOAHUA
MoTOR — OAMH 13 3-X MOTOPOB
MOTORPAIR — 2 MOTOPA BMECTE.

KOMMEHTAPUU U TIPABUAA HAUMEHOBAHUSA

KOMMEHTAPUY - DTO MOACHEHUSA K MICXOAHOMY TEKCTY ITPOI'PAMMBI, HA-
XOAAHIIMECA HEITOCPEACTBEHHO BHVYTPM KOMMEHTHPVEMOI'O KOAA, KOTOPLIE HE
BOCITPUHMMAIOTCS KAK KOMAHABL. OHM WUI'PAIOT BAJKHVIO POAb B O®OPMAEHUM
AIOBOII TTPOI'PAMMBI, BEAb AKKVPATHBIN M ITOHSATHBINT KOA KVAA TTPOILUE YUTATH U
KOPPEKTHMPOBATD, ECAU B HEM ITOAITMCAHBI OCHOBHBIE AENCTBWA. Kaxaas CTPOKA,
HAUYMHAIOIIAACA C CMMBOAA «#», CUMTAETCA KOMMEHTAPUEM. [TO®TOMY OHA HE
BBITMTOAHAETCSA KAK AEVICTBUE:

#BBIBOA HA CBETOAMOAHOM DKPAHUMKE M30BPAKEHI

HUB.LIGHT_MATRIX.SHOW_IMAGE(‘MUSIC_QUAVER?”)

TAK}KE, ECAMM HAM HEOBXOAMMO 3AKOMMEHTHMPOBATHL HE HECKOAb-
KO CTPOK, A LIEABIFT AB3ALl, TO Mbl MOXEM MHCITIOAB3OBATDH 3AKAIOUEHWE EI'O B 3
OAMHAPHBIE KABBIYKM.
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23

WHILE 1<3:
HUB.SPEAKER.BEEP(76, 1.1)
HUB.SPEAKER.BEEP(76, 0.3)
HUB.SPEAKER.BEEP(79, 0.5)
HUB.SPEAKER.BEEP(70, 0.5)
HUB.SPEAKER.BEEP(74, 0.5)
HUB.SPEAKER.BEEP(72, 1.3)
HUB.SPEAKER.BEEP(71, 1.3)

1=1+1

TTEPEMEHHAS - 9TO BBIAEAEHHAS HAMW OBAACTD B TTAMSTH KOMITBIOTEPA,
B KOTOPOI BYAYT XPAHUTBCS HAILIU AAHHBIE. VIHBIMU CAOBAMMU, IMMTEPEMEHHASA - KO-
POBKA, B KOTOPVIO MOKHO YTO-AMBO TTOAOKUTD.

I1Pr CO3AAHMN MEPEMEHHOM B PYTHON, MBI MOKEM TTPUAVMATD EN ARO-
BOE HA3BAHWE. HO CVIIECTBVET BAKHOE ITPABMAO: MEPEMEHHASA MOKET HAUM-
HATBCA AMIIb C BYKBBI AA®ABUTA M 3HAKA HUKHEE ITOAYEPKMBAHUWE «_».

TIPMMEP OIIMBOYHOTO HAMMEHOBAHUS MEPEMEHHO: 1234, ¥D5, $AAA;

TTPUMEP KOPPEKTHOT'O HAMMEHOBAHMSA MEPEMEHHOIT: A52, W25, Frr,

TAKKE HA A3bIKE PYTHON BAJKHA POAb PEIMCTPA CUMBOAA (BOABLIAS MAM
MAAEHBKASA BVKBA). TO ECTb AAA M AAA - DTO ABE PA3HBIE [IEPEMEHHBIE. ELIE
CTOUWT HA3BIBATH MEPEMEHHBIE AOTUYHO. AONYCTUMEO B HALLEM NEPEMEHHOJ 3A-
KAIOUEHO KAKOE-TO MMSA. ECAM MBI HABOBEM EE NAME, TO B MPOLIECCE UTEHMSI
MMPOTPAMMBI HAM BYAET TTPOIIE PA3OBPATBCS B HEN, UEM ECAU BbI TIEPEMEHHAS HA-
3BIBAAACH KAK-TO TAK: _A523.

PYTHON AOBOABHO AAKOHMWYHBII 1 DAEIAHTHBII A3BIK [TPOTPAMMMPOBA-
HUS, BCAEACTBME UEI'O B HEM HET BEGIN, END MAU OMNEPATOPCKUX CKOBOK TAKUX,
KAK B A3BIKAX CEMENCTBA «C», BAOKM POIPAMMBI M TTOATTPOTPAMMBI OTAEASIOTCS
APYT OT APVTA 3HAKOM TABYASALIMU. [TPOBEABHBIE CUMBOABI, TAKUE KAK TABYASLINA
(KOTOPYIO MOKHO BBECTH, HAJKAB KAABULLY TAB) MAM OBBIUHBIE [TPOBEABL, IMEIOT
OCOBOE 3HAUEHUE B A3bIKE PYTHON. CTPOKU KOAA, CTOAILIUE B OAHOI TTO3ULIMN
(TO ECTb C OAMHAKOBBIM OTCTVIIOM CAEBA), IPVIIIMPYIOTCA B BAOK, M KAZKABLIT PA3,
KOT'AA Bbl HAUMHAETE CTPOKY C BOABILIEIO KOAMYECTBA [TPOBEAOB, YEM V TTPEABIAY-
LIE, BBl CO3AAETE HOBBIN BAOK, ABASIOIINICSA YACTBIO TTPEABIAVIIIETO.

ITrrroxEHUE LEGO EpucaTioN SPIKE U BA3A 3HAHUIT

ITPrAOKEHME SPIKE OTKPBIBAET AOCTYIT K MHTYUTHUBHO MOHATHOM CPE-
AE TIPOIPAMMUPOBAHUA. B cOuETAHUN ¢ HABOPAMU SPIKE PRIME IPUAOKEHUE
CO3AAET LHIU®POBVIO ITAAT®OPMY AAS TBOPYECKO! PABOTBI. B HEM MOKHO MPOI'PAM-
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MUPOBATb HA TPA®UUYECKOM A3bIKE SCRATCH U TEKCTOBOM A3BIKE PYTHON, YEM MbI
1 3AHUMAEMCS B PAMKAX OTOI'O VPOKA.

B nruaokeHnM SPIKE OUEHB KAUYECTBEHHO MPOPABOTAHA «BA3A 3HA-
HUI». DTO CIPABOYHUK, KOTOPBIN MTOMOKET BAM OCBOWUTH HABOPHI SPIKE PriME
U SA3BIK, HA KOTOPOM OHH MPOTPAMMUPYIOTCS.

[ — [ P—

jrns— v Msrms: nepevemenn v
Jrm— v Moroptac napss v
Keonxs v Onepatopst v

. — “ N

Iaras: paceTommax ~ Ommwnas seTops: v

i G ~ Timasec v

~ Creror

atop coctomun v
LSRR t— v @yroains cezar v

Tlamams: nepesemen v Tadtep v

KAK HAVITHU CITPABOUHUK?
B nruaoxkeHnn LEGO EpucatioN SPIKE ¢ PABOI CTOPOHBI OKHA ECTh 3AKAAA-
KA, HA KOTOPYIO HEOBXOAUMO HAJKATb.
PA3BEPEM MTPEAAATAEMYIO TTPOTPAMMY POBOTA.

CO3AAHUE MPOIPAMMBI HA A3BIKE PYTHON AAS HAIIEIO POBO-3ANYMKA
HAUMHAETCS C UMITOPTUPOBAHMA BUBAMOTEK ®YHKIIUI AAS AIITTAPATHOT'O OBECITE-
YEHMSA: C TOMOLIBIO PRIMEHUB Mbl BYAEM CUMTBIBATH AAHHBIE C «TOAOBBI» VCTPOI-
CTBA — XABA, LIGHTMATRIX MO3BOAWUT HAM VIIPABAATH CBETOBON MATPHILIEI,
BuTTON MO3BOAWT OCVIIECTBUTH KOMMYHHUKAIIUIO C IIEHTPAABHOI KHOTMKOI HA
XABE, STATUSLIGHT OTIOBECTUT O COCTOSHUN XABA W KOPPEKTHOCTU WHTEPIIPE-
TALIMKM KOAA PYTHON, SPEAKER MO3BOAWUT HALIEMY 3AIUYMKY 3ATOBOPUTH, MOTOR
— BPAIIATH OAHUM M3 N UMCAA MOTOPOB, MOTORPAIR ’KE OBbEAUHUTD B ITAPY HE-
CKOABKO MOTOPUMKOB, HV A DISTANCESENSOR ITOMOKET POBOTY OPUEHTHUPOBATBHCSH
B MPOCTPAHCTBE C MOMOILBIO AATYMKA PACCTOSHUA.

# VIMIOPT BUBAMOTEK VIIPABAEHIS
FROM SPIKE IMPORT PRIMEHUB, LIGHTMATRIX, BUTTON, STATUSLIGHT, SPEAKER, MOTORPAIR
SAECb MbI UMITOPTHPYVEM OIMEPATOPBI KOHTPOAA, B AAHHOM CAVYAE V HAC

OH TOABKO OAMH — WAIT_FOR_SECONDS, TO ECTb OKMAATH 3AAAHHOE TTOAB3OBATE-
AEM KOAMYECTBO CEKVHA.
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#I/I,\H TOPT OITEPATOPA KOHTPOASA
FROM SPIKE.CONTROL IMPORT WAIT_FOR_SECONDS

B AAHHOM BAOKE Mbl MHHULIMAAM3WPYEM, TTOMEIIAEM B AOTMYECKVIO AB-
CTPAKIIMIO, UTO-TO HA TOAOBUE MEPEMEHHOI, AMNIMAPATHOE OBECIEUEHME. TO
ECTb Mbl AAEM MOHATb MHTEPIIPETATOPY PYTHON, KAKOE 3HAYEHUE TTEPEMEHHOI
BYAET COOTBETCTBOBATb KOHKPETHOMY ®U3MYECKOMY VCTPOMCTBY. [TEPEMEHHAS
HUB B AAHHOM CAVYAE COOTBETCTBYET XABY, «TOAOBE» HAILIEIO POBOTA, U T.A.
3HAUYEHUE B CKOBKAX — BYKBEHHOE OBO3HAUYEHUE TTOPTA, C KOTOPBIM COEAMHEH
XAB 1 XAPABEIP POBOTA.

HTHULMAANBALINSA AIIITAPATHOTO OBECIEUEHNS

HUB = PriMEHUB()

RIGHT_MOTOR = MOTOR(A’)

LEFT_MOTOR = MOTOR(‘B’)
MOVEMENT_MOTORS = MOTORPAIR(‘B’]A’)

DISTANCE_SENSOR = DISTANCESENSOR('D’)

CBETOBASI MATPULIA
C IOMOIIBIO AAHHOJN ®VHKIIMU Mbl MOKEM BBIBECTH HA CBETOAMOAHBI
HKPAHUMK XABA [TPOM3BOABHVIO CTPOKY. B CKOBKAX 3AAAETCS EE 3HAUEHUE.
#lelm JA HA CBETOAMOAHOM DKPAHUMKE COOBUIEHWMA

HUB.LIGHT_MATRIX.WRITE(«I’M YOUR LILROBOT!»)

C MOMOIIBIO JKE DTOI OVHKIIMN MBI BEIBOAUM «TTMKCEABHOE» U30BPAKE-
HUE M3 BUBAMOTEKM LEGO SPIKE PRIME HA ®KPAH HAIIETO 3AMTYMKA.
#BBIBOA HA CBETOAMOAHOM 9KPAHUMKE M3OBPAKEHNA - MY3BIKAABHOIM HOTBI

HUB.LIGHT_MATRIX.SHOW_IMAGE(‘MUSIC_QUAVER’)

BoOCIIPOU3BEAEHUE 3BYKOBBIX CUTHAAOB

McrnoAb3ysa HALIM TBOPYECKUE CIIOCOBHOCTU, Mbl MOKEM HAYUYWUTB HA-
LIEI'O MMAAIIKY MCIOAHATb MY3BIKAABHBIE TTPOM3BEAEHUA. [TEPEUEHD DTHUX KOM-
MO3ULINIT OIPAHUUMBAETCS AWILIb BAIIMM BOOBPAKEHMEM U 3HAHUEM OCHOB MV-
3BIKAABHOI TEOPUU.

B AAHHOM CAVYAE MBI HAVUMAHW HAIIETO POBO-3AMIIA BOCITPOM3BOAUTD
OCHOBHVIO MEAOAMIO M3 TMECHU AJKEKA VANTA — APMMA CEMM HALMA (WHITE
STRIPES — SEVEN NATION ARMY). OCVILECTBUAM MbI CBOIO 3AAYMKY C [TOMOLBIO
LMKAA C [TIPEAYCAOBUEM U C TTOMOIIBIO AMHEMHOTO AATOPUTMA. [IMKA C MPEAYCAO-
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CAOBHMEM TTO3BOAAET HAM ITPOUTPATB MEPBBIE 3 YACTU MEAOAMN. DTO 3HAYMTEAD-
HO VMEHBIIAET KOA, AEAAET EF'O BOAEE KOMITAKTHBIM U AAKOHMYHBIM.

B3raAAHUTE HA HAYAAO KOAA, TAM ECTb VCAOBUE, ITOKA [TEPEMEHHASA
I MEHBIIE 3, BBIITOAHATb BAOK MHCTPYKLIMIL, YTO HAXOAATCA AO ELSE. COOTBET-
CTBEHHO, MBI AOAJKHBI 3AAATD U3HAUYAABHOE 3HAUEHME MEPEMEHHOI 1. OHO BYAET
PABHO HVAIO. ECAM MBI XOTUM, YTOBBI HAIIA MEAOAUA COOTBETCTBOBAAA OPUTM-
HAAYV, [1PH [IEPBOM MPOXOAE LIMKAA, IPOBEPAETCS VCAOBUE: I MEHBIIE TPEX? — AA.
3HAUMT BBIMTOAHUTCA BAOK MHCTPYKLMIT AO ELSE. B KOHIE KE BAOKA MBI IP-
BABAAEM K MEPEMEHHOI I EAMHMUYKY, YTO COOBIIAET AATOPUTMY O TOM, 4TO 1
YACTb MEAOAMU TTPOUTPAHA. 3 PA3A IMPOMIPAETCA MEAOAWSA, HA 4-I1 PA3 3HAUEHUE
MEPEMEHHOI1 I CTAHET PABHO 3, YTO B PE3VABTATE MPOBEPKU VCAOBUS «I MEHBIIIE
3P» BBIAACT AOJKHBIF PE3VABTAT, 1 AATOPUTM IMTOPAET T10 BETKE ELSE(MHAUE), 3A-
BEPIIAS MEAOAMIO.

43 hub.speaker.beepl 2,
44 hub. speaker.beep(71,

25 while i<3:
26 hub. speaker.beep(76, 1.1)
27 hub.speaker.beep( 76, ©.3)
28 hub.speaker.beep(79, 0.5)
29 hub.speaker.beep(76, ©.5)
30 hub. speaker.beep(74, 0.5)
31 hub.speaker.beep(72, 1.3)
32 hub. speaker.beep(71, )
33 i=i+l
34 #0koH4aHwe MENoAMK
35 else:
36 hub.speaker.beep( /5, )
37 hub.speaker.beep( 76, )
38 hub.speaker.beep(79, 0.5)
39 hub.speaker.beep(76, 2.5)
40 hub.speaker.beep(74, 0.5)
41 hub.speaker.beep(72, 0.4)
42 hub.speaker.beep(74, )
)
)

TTOCAE HUB.SPEAKER.BEEP B CKOBKAX 3ATIMCBIBAIOTCSI ABA APTYMEHTA, TAE
MEPBBIIT - HOTA, KOTOPYIO AOAJKEH TTPOUTPATH XAB, A BTOPOI - EE AAUTEABHOCTD.
60 - MMHUMAABHO BO3MOJKHASL AASI BOCIIPOM3BEAEHUSA XABOM HOTA AO 5-11 OK-
TABbL. BPEMSA JKE 3AECH BBIPAKAETCA B CEKVHAAX, TO ECTb ...(...,3) - TPU CEKVHABI,
..(..,0.5) - MOACEKYHABL C [TOMOLBIO ONEPATOPA KOHTPOAS WAIT FOR_SECONDS(...)
MOZKHO 3AAABATD 3HAUEHUS TTAV3AM MEKAY HOTAMIU.

B AAHHOM CAVUAE MBI OBYYHM HAIIEIO 3AMUMKA MCIOAHATH MEAO-
AMIO U3 3HAMEHUTOI 3AIAAHOI KoMModuiiny StiLl. or DR.DRE. MoxHO
IMPUAVMATE MHOJKECTBO AATOPHUTMOB MCHOAHEHUSA AAHHOI KOMITO3UIIUM, HA-
UMHASL C IIPAMOIO, ITPOCTO OITMCATH KAJKAVIO HOTY MEAOAWMM AMHEMHBIM AAI'O-
PUTMOM, 3AKAHUMBAS LIMKAOM C TTPEAYCAOBMEM, WHILE, AMBO FOR. ['AABHOI1
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3AAAUEN DTOIO AATOPUTMA ABASETCS PACIIMPEHUE TTIOHUMAHUSA TEOPUM AATOPUT-
MUBALIMN, AOTHYECKOTO MOHUMAHUS PABOTBl AATOPUTMA HA TTPAKTUKE.

3HAYEHUE MEPEMEHHO 1 Mbl 3AAABAAU PAHEE B KOAE, [TOBTOPATB EI'O HE
HY’KHO. B AAHHOM CAVUAE MOSIBASIETCSI HOBASI [TEPEMEHHAS-CUETUMK, M — 3AAAEM
El 3HAUEHUE (. Bcst MEAOANS B AAHHOM MPOM3BEAEHUMN — 3ALIMKAEHHBIN [TATTEPH
13 TPEX AKKOPAOB. HAIII 3ATUMK MOJKET M3AABATB AMIIIb 110 OAHOI HOTE, TTODTO-
MYV, TIPUMEHSSA 3HAHUS MV3BIKAABHOI T'PAMOTBI, Mbl CMOI'AM BBIYAEHWTD I'AABHBIE
HOTBI B AKKOPAE, UTO CO3AAFOT MEAOAMIO. BCEIO TOAVUAETCS 8 VAAPOB 10 TTEP-
BOI1 HOTE, 3 1O BTOPOI1, 4 IO TPETBbEN. 3HAS, UTO KOAMYECTBO YAAPOB — 15, MbI
CMOTAU HAMUCATD DTOT AATOPUTM. [TEPEMEHHOI M COOTBETCTBVET HOMEP VAAPA,
HAYMHAS € (. VCAOBUE WHILE MO3BOASET HAM KOHTPOAUPOBATH KOAMYECTBO TTOB-
TOPOB TATTEPHA. KOTAA MEPEMEHHAST M CTAHOBUTCA PABHA 16, AATOPUTM MAET
[10 BETBU ELSE(MHAYE), TAE OBHYASIETCA 3HAYEHUE [MEPEMEHHOI M, M K I TIPUBAB-
AAETCA EAMHUYKA, COOBIIASL AATOPMTMY O TOM, UTO MATTEPH MEAOAWW TTPOUTPAH
OAMH PA3.

46 #3apaem 3navenwe "@" Ans NepeMEHHOW-CHETYMKA m

47 m=0

48

49 while i<2:

50 if med:

51 hub.speaker.beep(&1, 0.2)
52 wait_for_seconds(0.15)
53 m=m+1

54 elif m==8 and m<=10:

55 hub.speaker.beep(71, 0.2)
56 wait_for_seconds(2.15)

57 m=m+1

58 elif m=10 and m<=15:

59 hub. speaker.beep(79, 0.2)
60 wait_for_seconds(?.15)

61 m=m+1

62 else:

63 i=i+l

b4 m=0

AA/\FF MbI HABAFOAAEM CEPBE3HBINT HACTPOI HAIIEIO POBOTA HA BBITTOAHEHUE
OCTABHIENCS YACTU BCEI'O AATOPUTMA. EMY CKOPO HYKHO BVAET TTOEXATD, T1O-
OTOMY AMLIO POBOTA CTAHOBUTCA HACTOIZ‘{I/IBO—COCPEAOTO‘{EHHI)IM, B KAKOM-TO
CTEINEHU CVPOBBIM. #OTOBPAKEHUE HA CBETOAMOAHOM DKPAHUMKE XABA U30BPA-
JKEHUS M3 BUBAMOTEKU LEGO SPIKE PRIME.

HUB.LIGHT_MATRIX.SHOW_IMAGE(‘ANGRY?)

TTEPEMEHHAS B [TO3BOAUT HAM KOHTPOAHMPOBATH ITOBOPOT POBOTA, AMBO HA-
AEBO, AMBO HAIIPABO.
H#3AAAEM 3HAUEHUE «0» AAST TTEPEMEHHOI-CUETUHKA B

B=0
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AATOPUTM ABVKEHUS HAIIETO POBOTA AOAKEH BBITh BECKOHEUHBIM,
YTOBBI OH MEPEMEIIAACS HOPMAABHO, BEAb MBI HE 3HAEM, CKOABKO TIPEITATCTBUI
EMV BCTPETUTCS HA [VTH, CKOABKO PA3 EMY IPUAETCS PA3BEPHYTHCSA M ITPOAOA-
JKUTb CBOE ABUJKEHHE. BECKOHEYHBINM AATOPUTM B PYTHON 3AAAETCS C MOMOILLBIO
WHILE TRUE: . C [IOMOLUBIO ®VHKLMM MOVEMENT_MOTORS.SET_DEFAUL_SPEED(50)
MBI 3AAAEM MOTOPHOIT TTAPE, WHUIIMAAU3UPYEMOIT PAHEE, CKOPOCTH ABUTATEAEI
B IIPOLIEHTHOM COOTHOLIEHMH, OT 0 A0 100. MOVEMENT _MOTORS.START() 3AIlV-
CKAET CITAPEHHBIE ABHUIATEAM,  DISTANCE_SENSOR.WAIT_FOR_DISTANCE_CLOSER_
THAN(20,CM’)- OVHKLNA OKUAAHUA PACCTOSHUA AO OBBEKTA, PACCTOAHUE 3AAA-
ETCA B CKOBKAX, B AAHHOM CAVUYAE — ®TO 20 CAHTUMETPOB. [TOCAE TOro, KAK
AATUMK TPUBAMKEHHS OBHAPYKUBAET OBBEKT IEPEA COBOI, UTO BAMKE 20 CM,
AATOPUTM 3AITYCKAET CAEAVIOIIEE AEMCTBUE B IETTOUKE. B AAHHOM CAVYAE — DTO
OCTAHOBKA MOTOPHOIT MAPBI, MOVEMENT_MOTORS.STOP(). AAAEE CAEAVET VCAOB-
HASL KOHCTPYKIIMA, C ITOMOIIBIO KOTOPOJ 3AIYMK OITPEAEASET, B KAKVIO CTOPO-
HY EMV [OBEPHYTb. KAJKABIIT 5 PA3 ITOBOPOT BYAET BAEBO. DTO OINPEAEAAETCS
C MOMOIIBIO OCTATKA OT AEAEHMA HA 5 MPU AEAEHWMM IMEPEMEHHOIN B. B KOHLE
KAJKAOT'O TIPOXOAA YCAOBHOT'O OITEPATOPA MBI TIPUBABASIEM K TTEPEMEHHOI B EAU-
HUUKY. Y HAIITEFO POBOTA MOBOPOTHBIN MEXAHNU3M OCVIIECTBAEH IO TUITY TTOBO-
POTA TAHKA, KOTAA OAHA OCh ABUTAETCS B OAHY CTOPOHY, A APVTAS B APVIVIO. B
PE3VABTATE UEI'O HAII 3AFTYMK PA3BOPAUMBAETCS B OAHY M3 CTOPOH. TAKOIM TUIT
VCTPOVICTBA MO3BOASET AOBOABHO-TAKM CHABHO OBAEIYUTH ITPOIPAMMUPOBAHUE
3ATILIA, [TOTOMY KAK, ECAM Bbl BBIAA OTAEABHAS OCb, OTBEYAIOLIAS 3A ITOBOPOT,
KAK ®TO VCTPOEHO B ABTOMOBMAE, TO MPHUIIAOCH Bbl PA3BOPAUMBATD 3ANMKY, KAK
HTO AEAAIOT MAIIMHBI HA TIAPKOBKE. ABTOMOBUABHBIIT AATOPHUTM PA3BOPOTA KVAA
CAOJKHEE, UEM TOT, UTO 3AAEMICTBYEM MBI ¥ HAC 3ATTYMK MOJKET PA3BOPAUNBATBCS
HA MECTE.

IIPOTPAMMA ABMOKEHUS POBOTA

75 while True:

76 movement_motors.set_default_speed(50)

17 movement_motors.start()

78 distance_sensor.wait_for_distance_closer_than(20, 'cm’)
79 movement_motors.stopl)

a0 if bAS==i;

81 right_motor.start(speed=10)
a2 left_motor,start(speed=30

83 distance_sensor.wait_for_distance_farther_than(io,'cm')
84 left_motor.stop()

5 right_motor.stop()

86 b=b+

ar else:

88 right_motor.start(speed=-310)

a9 left_motor.start|speed=-30)

90 distance_sensor.wait_for_distance_farther_than{:0, 'cm’)

91 left_motor.stop()
a2 right_motor.stopl)
93 b=b+
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DUHAABHBIN KOA:
HUIMIOPT BUBAMOTEK VITPABAEHIS
FROM  SPIKE IMPORT PRIMEHUB, LIGHTMATRIX, BUTTON, STATUSLIGHT, SPEAKER, MOTORPAIR,

DisTANCESENSOR, MOTOR

HUIMIIOPT OIMEPATOPOB KOHTPOAS

FROM SPIKE.CONTROL IMPORT WAIT_FOR_SECONDS

H#VIHMUMAAM3ALIMS AIIIAPATHOTO OBECIEUYEHNSA
HUB = PrIMEHUB()

RIGHT_MOTOR = MOTOR(‘A’)

LEFT_MOTOR = MOTOR(‘B’)

MOVEMENT_MOTORS = MOTORPAIR(‘B’)A%)

DISTANCE_SENSOR = DISTANCESENSOR(‘D’)

#BBIBOA HA CBETOAMOAHOM ®KPAHUMKE COOBIIEHNS

HUB.LIGHT_MATRIX.WRITE(«I’M YOUR LILROBOT!»)

#BBIBOA HA CBETOAMOAHOM DKPAHUMKE M30BPAKEHMS - MY3bIKAABHOIM HOTBI

HUB.LIGHT_MATRIX.SHOW_IMAGE(‘MUSIC_QUAVER?’)

#3AAAEM 3HAYEHUE «0» AAS [TEPEMEHHOJ-CUETUHKA 1

1=0

#I [MIKA TIPEAYC AOBHMEM, C ITOMOIIBIO KOTOPOT'O MbI BOCITPOM3BOANM MEAOAMIO

WHILE 1<3:
HUB.SPEAKER.BEEP(70, 1.1)
HUB.SPEAKER.BEEP(70, (.3)
HUB.SPEAKER.BEEP(79, (.5)
HUB.SPEAKER.BEEP(70, (.5)
HUB.SPEAKER.BEEP(74, (.5)
HUB.SPEAKER.BEEP(72, 1.3)
HUB.SPEAKER.BEEP(7 1, 1.3)
1=1+1

HOKOHUAHUE MEAOANH

ELSE:

HUB.SPEAKER.BEEP(70, 1.1)

HUB.SPEAKER.BEEP(70, ().3)
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HUB.SPEAKER.BEEP(79, ().5)
HUB.SPEAKER.BEEP(70, (0.5)
HUB.SPEAKER.BEEP(74, (.5)
HUB.SPEAKER.BEEP(72, 0.4)
HUB.SPEAKER.BEEP(74, .5)
HUB.SPEAKER.BEEP(72, ().5)

HUB.SPEAKER.BEEP(7 1, 1.3)

H3AAAEM 3HAYEHUE «O» AASL TIEPEMEHHOM-CUETYMKA M

1=0

M=0

WHILE 1<2:
IF M<8:

HUB.SPEAKER.BEEP(81, (0.2)
WAIT_FOR_SECONDS(0).15)
M=M+1

ELIF M>=8 AND M<=10:
HUB.SPEAKER.BEEP(71, (0.2)
WAIT_FOR_SECONDS(().15)
M=M+1

ELIE M>10 AND M<=15:
HUB.SPEAKER.BEEP(79, 0.2)
WAIT_FOR_SECONDSs(0).15)
M=M+1

ELSE:
=1+1
M=0

#(,)'l'()}i]’ AJKEHME HA CBETOAMOAHOM DKPAHUYMKE XABA M3OBPAKEHMA M3 BUBANOTEKHN LLEGO SPIKE PRIME

HUB.LIGHT_MATRIX.SHOW_IMAGE(‘ANGRY”)

HI3AAEM 3HAYEHUE «0» AAS TEPEMEHHO-CUETUNKA B

B=0

H#BECKOHEYHBII LINK \, C TTIOMOIIBIO KOTOPOT'O MbI ITPOI'PAMMHPYEM ABM/KEHME POBOTA

WHILE TRUE:
MOVEMENT_MOTORS.SET_DEFAULT_SPEED (50))
MOVEMENT_MOTORS.START()
DISTANCE_SENSOR.WAIT_FOR_DISTANCE_CLOSER_THAN(20,’CM’)

M()VEMENT_M()T()RS.STOPO
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1r B%5==0:

RIGHT_MOTOR.START(SPEED=3())

LEFT_MOTOR.START(SPEED=3())

DISTANCE_SENSOR.WAIT_FOR_DISTANCE_FARTHER_THAN(30,’C\”)

LEFT_MOTOR.STOP()

RIGHT_MOTOR.STOP()

B=B+1

ELSE:

RIGHT_MOTOR.START(SPEED=-3())

LEFT_MOTOR.START(SPEED=-3())

DISTANCE_SENSOR.WAIT_FOR_DISTANCE_FARTHER_THAN(30,’C\’)

LEFT_MOTOR.STOP()

RIGHT_MOTOR.STOP()

B=B+1

ANPOBALIMS [TPOEKTA TTO3BOAMAA HA IPAKTUKE PA3OBPATH CHMHTAKCUC
A3BIKA 11 ET'O OCHOBHBIE KOHCTPYKLIMM: LHTUKABI, BETBAEHWE, VCAOBHBIE OITEPATOPBI,
PABOTY C ITEPEMEHHBIMH. V‘IAU_II/IF,CH CMOTI'AM COBPATDH MAIIIMHKY, 3ATTPOI'PAMMMWPO-
BATb EE ABUKEHUE C OBXOAOM IPEITTCTBUI, BBIBECTU HA CBETOAMOAHOM 9KPAHE
COOBIIEHUSA, CMAVIAMKIM, CMOI'AM BOCITPOM3BECTU MEAOAMIO.
B XOAE AITPOBALIMIM BBIAO BBIABAEHO, YTO VUEHMKN AEMICTBUTEABHO BKAA-

ADBIBAIOT AVIIIY B CBOEI'O POBOTA: IIBITAIOTCA ET'O CAEAATH KAK MOKXHO KPACHBEE,
TMO-PASHOMY AEKOPHPVIOT, M3MEHAIOT BHEILLIHUM BUA, HE 3ATPATMBAA TIPM DTOM
OVHKLIMOHAABHVIO YACTbD. ITrn PEAAMBALIMN TTPOEKTA BBIAA CO3AAHA PABOYAS AT-
MOC®EPA B AVAUTOPHUM M OPTAHM3OBAHA PABOTA B T'PVIIITIAX, YTO ITOBBICMAO AAADb-
HENIIEE IMTAOAOTBOPHOE COTPYAHUYECTBO VUAIIMXCA.
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Mreroamueckunrt LEGO EDUCATION STEAM-1TPOEKT
«PoBOT-TTEPBOKAACCHUKY

Koncranrmunos4a HATtA4bs BUKTOPOBHA,
CTYAEHTKA 1 KYPCA
mArucreATyrel MITIY T11'OM

Koraa Mbl rOBOPUM O POBOTOTEXHUUYECKWX 3AHATUAX, MPOEKTAX, CO-
PEBHOBAHUSX, MBI, B TTEPBVIO OUYEPEAb, MPEACTABASIEM CO3AAHUE HEKUX MEXA-
HUYECKUX OBBEKTOB, KOTOPBIE MOTVT BLICTPO E3AUTD, TIOAHUMATD T'PV3bI, MAHU-
MYAUPOBATB TIPEAMETAMM. YAIIE 3AAAUM DTUX MEXAHHU3MOB CBOAATCA K AEBU3YV
«BBICTPEE, BBIIIE, CUABHEE!». B AAHHOI PABOTE XOTEAOCH 3ATPOHVTH HE MEHEE
BAJKHVIO AASL BCEX IIKOABHUKOB TEMY OPTAHM3ALIMHM MPOLIECCA OBVUEHUSA. 3AAA-
YEI TTPOEKTA MOJKHO CUMTATDH MPUBAEYEHUE BHUMAHMA AETEN K ®TOI [MPOBAEME,
UHULIUUPOBAHUE UCCAEAOBATEABCKOI AESTEABHOCTU B BOTIPOCAX OPTAHU3ALIIU
OBYUYEHUSA MMUCbMY, COBAIOAEHUA M KOHTPOASL OCAHKMU.

BAKHOCTB TEMBI IPOAMKTOBAHA TEM, UTO «3A TTOCAEAHUE 30 AET YMCAO
AETEN, UIMEIOIINX KAKME-AUBO HAPVIIEHUSA OCAHKH, BBIPOCAO B 3 PA3A 11 COCTAB-
ASIET, IO AAHHBIM PA3HBIX MCCAEAOBAHUIT, OKOAO 80%, A CPEAU IIKOABHUKOB TA-
KUE AE®EKTBL HABAIOAAIOTCA V 67% vuanxcay [[Toranuvk ALA., Auave MLA.,
2001; Kvasawesa AH., 2012].

T'AABHOM TIEABIO METOAWYECKOIT PA3PABOTKH ABASIETCS ®OPMHUPOBAHUE
V IKOABHHKOB 5-7 KAACCOB HABBIKOB, HEOBXOAUMBIX AASl VCIIEITHOI'O VUACTUSA
B PABOUEM [POLIECCE B BYAVIIEM, HE3ABMCUMO OT BBIBPAHHOTO MPO®ECCHOHAAB-
HOI'O MYTU, B TOM YHMCAE HABBIKOB SOFT-SKILLS, KOTOPBIE ®OPMHPYIOTCS UYEPE3
PA3BUTUE CAEAVIOIIMX COCTABASIIOLINX: PABOTA B KOMAHAE; OBVUEHUWE APVIUX,
PA3BUTUE HABBIKOB VBEKAEHUS; BEAEHUE AUCKVCCUIT; PEIIEHUE TTPOBAEM; MTPOBE-
AEHUE MPE3EHTAILIAN 1 ITYBAUYHBIX BBICTYTIAEHUI.

BTOPOIT BA’KHBIIT MOMEHT - BO3MOKHOCTb OBAAAEHUA TEMOI B [TAPAAWT -
ME AEATEABHOCTHOTO TTOAXOAA K OBVUEHMIO. M1 KOHCTPYKTOPH LEGO MPEACTAB-
AAIOT AASL DTOTO BEAUKOAEIHVIO BO3MOKHOCTbB. AETH C MHTEPECOM 3AHUMAFOTCS
CBOPKOI1 1 IMTPOTPAMMMPOBAHMEM AAHHBIX KOHCTPYKTOPOB, A LEGQO, B CBOIO OUE-
PEADB, TTPEAOCTABASIET BOABIIOE KOAMYECTBO BO3MOJKHOCTEIN CAEAATDH DTU 3AHS-
THS MAKCUMAABHO TIPUBAEKATEABHBIMU, AOCTVITHBIMU U TTIPOAVKTUBHBIMI,

B cosaannm mroEKTA PEAAN3VIOTCA STEAM-TEXHOAOIHN, KOTOPBIE HA-
XOAAT OTPAKEHHME B MCIIOAB3OBAHUM TPOEKTHOI'O MOAXOAA, METATIPEAMETHOM
XAPAKTEPE OBYUEHUSA (TEMA [TPEAIIOAAIAET U3VUEHUE BOIIPOCOB U3 OBAACTU BUO-
AOTUH, OU3UOAOTUM, TUTUEHBI OPTAHU3ALIMM OBVUEHUS, ®U3UKU, MATEMATHKU,
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TEXHOAOTI'MN), U3VUEHWME COBPEMEHHBIX TEXHOAOI'MIT M MHKEHEPHBIX AMCIIMITAVH.
ART-KOMITOHEHT, KOTOPBIIT YVTh [TO3KE TOSIBUACIT B MAEOAOIMN STEAM, TAKKE
HAXOAUT OTPAJKEHUE B PABOTE. POBOT HE MMEET EAMHCTBEHHO BEPHOI1 3AKOH-
YEHHOM CXEMbI CBOPKU M TTO3BOASIET AEIKO MUMITPOBHM3UPOBATD C OBPA3AMUI M ®OP-
MAMM TP CO3AAHUHN MTPOEKTA IO JKEAAHUIO AETEI.
OBPA3OBATEABHBIE PE3YABTATBI:
MATEMATUKA 1 UH®OPMATHKA
O PA3BUTHUE VMEHWIT [PUMEHSTH M3VUEHHBIE [HOHATUS, PE3VABTATBI, ME-
TOABI AASl PELIEHUSA 3AAAY [TPAKTUUYECKOI'O XAPAKTEPA M 3AAAY M3 CMEKHBIX
AVCHUIIAUH C UCTTOAB3OBAHWEM TTPU HEOBXOAUMOCTU CITPABOUHBIX MATEPUA-
AOB, KOMITBIOTEPA, [TOAB30BATBCA OLIEHKOI M IMPMKUAKOI IMTPU MTPAKTUYECKIX
PACUETAX;
O ®OPMMPOBAHUE MHOOPMALIMOHHOM M AATOPUTMUUECKON KVABTYPHI; ®OP-
MUPOBAHWE MPEACTABAEHUS O KOMITBIOTEPE KAK VHUBEPCAABHOM YCTPONCTBE
OBPABOTKM MHOOPMALIMM; PA3BUTHE OCHOBHBIX HABBIKOB M VMEHMWI MCIOAB-
30BAHMS KOMITBIOTEPHBIX VCTPOICTB;
O ®OPMHPOBAHUE ITPEACTABAEHHMSA OB OCHOBHBIX H3VUAEMBIX [MOHITHAX:
UH®OPMALIUA, AATOPUTM, MOAEAB — 1 X CBOMCTBAX;
O PA3BUTHE AATOPUTMMYECKOI'O MBIIIAEHUS, HEOBXOANUMOI'O AASI TTIPODEC-
CHMOHAABHOWM AEATEABHOCTU B COBPEMEHHOM OBIIECTBE; PA3BUTHUE VYMEHWI
COCTABUTD W 3ANMCATH AATOPUTM AASL KOHKPETHOT'O WCITOAHWUTEAS; ®OPMM-
POBAHME 3HAHMI OB AATOPUTMUYECKUX KOHCTPYKLIMAX, AOTMUYECKUX 3HAUE-
HUAX M OMNEPALIMAX; 3HAKOMCTBO C OAHUM U3 A3BIKOB IMPOIPAMMUPOBAHUS
1 OCHOBHBIMU AATOPUTMUYECKUMU CTPYKTVPAMU - AMHEMHOM, VCAOBHON M
LIMKAMYECKOT.
ECTECTBEHHO-HAYUHBIE ITPEAMETbI
0 OBAAAEHME HAVUHBIM [TOAXOAOM K PELIEHHIO PA3AMUHBIX 3AAAU;
O OBAAAEHUE VMEHHSAMU G®OPMYAUPOBATH TI'HMITOTE3Bl, KOHCTPYUPOBATD,
[MPOBOAUTD DKCITEPUMEHTDI, OLIEHUBATD MOAYUEHHBIE PE3YABTATDHI;
0 OBAAAEHUE VMEHHUEM COITOCTABASITH ®KCITEPUMEHTAABHBIE U TEOPE-
TUYECKWUE 3HAHUA C OBBEKTUBHBIMM PEAAMAMU KU3HU.
Bbuoaorusa
0 MPUOBPETEHUE OIBITA HCITOAB30OBAHUS METOAOB BUOAOIMUECKOI HAVKIU
U MPOBEAEHMS HECAOKHBIX BUOAOTMUYECKMX DKCHEPUMEHTOB AASl U3VUEHUSA
JKUBBIX OPIAHM3MOB M UEAOBEKA, [TPOBEAEHMS DKOAOTMUECKOI'O MOHWUTOPHUH-
I'A B OKPYJKAIOIIEN CPEAE;
0 ®OPMMPOBAHUE OCHOB ®KOAOIMUECKOI TI'PAMOTHOCTH: CIIOCOBHOCTU
OLEHUBATD IMTOCAEACTBUA AEATEABHOCTH UEAOBEKA B [TPUPOAE, BAUSAHUE dAK-
TOPOB PUCKA HA 3AOPOBBE UEAOBEKA; BBIBUPATH LIEAEBBIE M CMBICAOBBIE VCTA-
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HOBKM B CBOMX AEFICTBUSX M TTOCTVIIKAX 1O OTHOILIEHUMIO K JKMBOIT TIPUPOAE,
3AOPOBBIO CBOEMY U OKPYIKAIOIIMX, OCO3HAHWUE HEOBXOAUMOCTU AEMCTBHIT
1O COXPAHEHHIO BHMOPA3HOOBPA3US U ITPMPOAHBIX MECTOOBUTAHUIT BUAOB
PACTEHMIT U JKUBOTHBIX;
O OCBOEHME ITPMEMOB OKA3AHUS IMEPBOI MOMOIM, PALIMOHAABHOIM OPIA-
HU3ALIMU TPYAA U OTABIXA, BBIPAILIMBAHUS 1 PASMHOKEHMS KYABTYPHBIX PAC-
TEHUI 1 AOMAIIHUX KMBOTHBIX, VXOAA 3A HUMU.

TEXHOAOTUSA
0 ®OPMHMPOBAHME YMEHMIT VCTAHABAMBATB B3ANMOCBSA3b 3HAHUIT I10 PA3-
HBIM VUEBHBIM [TPEAMETAM AAS PELIEHMS [TPUKAAAHBIX VUEBHBIX 3AAAU;
O PA3BUTUE VMEHUIT [TIPUMEHSTE TEXHOAOIHMU TTPEACTABAEHIS, [TPEOBPA3O-
BAHUS 1 MCIOAB3OBAHMS MHOOPMALIMN, OLIEHUBATB BO3MOKHOCTH M OBAAC-
TH MIPUMEHEHWS CPEACTB 1 MHCTPYMEHTOB KT B COBPEMEHHOM ITPOM3BOA-
CTBE MAM COEPE OBCAV/KMBAHISL.

CAEAVET OTAEABHO OTMETHUTB, UTO TEXHUUECKOE CO3AAHUE POBO-

TA-ITEPBOKAACCHHKA HE SBASETCS CAMOLIEABIO. BAJKHA BO3MOJKHOCTD TTPAKTH-
YECKOI'O IPMMEHEHIMSA, CO3AAHHOTO VUEHIN-

KAMU 5-7 KAACCOB POBOTA AASA OBYUEHUSA
[TEPBOKAACCHUKOB, ®OPMHUPOBAHIS [TPABUAB-
HBIX ITPMBBIYEK, B3AMMOAEFICTBUS C HUMH B
PAMKAX ITPOBEAEHMSA «VPOKOB CAMOVITPABAE-
HMSD» UAW «AHEN AVBAEPA», AOTTOAHUTEABHBIX
3AHATHUI, OPTAHUBAIIIU ITEGCKUX MEPOITPU-
STUM, APVTUX ®OPM COBMECTHOW AEATEAB-
HOCTH. IIEPBOKAACCHUKU  ITPMOBPETAIOT
HABBIKM OPIAHU3ALINM OBYVYEHHA ITMCHMY,

BBIMTOAHEHMSA AOMAIIHUX 3AAAHUI, PEKNUMA
PABOTBI 1 OTABIXA; OCBEIIEHHOCTH, OPIAHM3ALIMN PABOUYETO TTPOCTPAHCTBA B AO-

CTVITHOHM UTPOBOI ®OPME. [ITIKOABHUKM ITPOBOAAT 3AHATUA C TTEPBOKAACCHMKAMM,
VICITOAB3VA CO3AAHHOT'O MMM POBOTA, HABAIOAAIOT 3A TTPOLIECCOM, AEAAIOT BBIBO-
Abl, ®KCHUPVIOT PE3VABTATEI B «TETPAAM HABAFOAEHUI».

ElE OAHOM OCOBEHHOCTBIO MPOEKTA ABASETCS BAPUMATUBHOCTD CBOPKM,
UTO AAET BO3MOKHOCTB AASL PA3BUTHS TBOPUECKOT'O MOTEHLIMAAA PEBAT. 1O CVTH,
POBOT MMEET CBOETI'O POAA OBA3SATEABHOE «AAPO», BE3 KOTOPOT'O MEXAHIN3M HE
BYAET PABOTATb. YUEHUKAM HEOBXOAUMO YCBOWTb OCHOBHBIE COCTABHBIE UACTU
KOHCTPVKLIMHM, TIMPUHIIUIIMAABHVIO CXEMV: ®VHKIMOHAA KOHTPOAAEPA, B3ANMO-
AENMCTBUS MOTOPOB, KOAMYECTBO, PASMEP U COINOAYMHEHMWE IITECTEPEHOK. OAHA-
KO, AETH BITOAHE MOI'VT BBIBPATD BHEIIHUI BUA POBOTA, HAITPMMEP, DTO MOKET
BBITb HE MBIIIIOHOK, A COBAUKA MAW CYITEPTEPOI U3 AIOBUMOI'O ®UADBMA. HEe saBas-
ETCS JKECTKO OBS3ATEABHOI AAMHA M ®OPMA PVK POBOTA, IIMPUHA OCHOBAHUS U
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MHOI'ME APYIME XAPAKTEPHCTUKH. DTO AAET BO3MOKHOCTb PA3BUTUA OBPA3HOI'O
MBIITAEHMA, PACKPBITHA TBOPYECKOI'O ITOTEHIIMAAA.

LlukA cocTrouT 13 5 VYPOKOB, HO MOJKET bbITb PACIHIMPEH B 3ABHMCHMO-
CTU OT MOABAEHUSA HOBBIX MAEM M 3AAAY. TTPOBEAEHHASA AINPOBALIMSA OAHOTO
M3 VPOKOB TTOKA3AAA, UTO PEBATA XOPOIIO BOBAEKAIOTCSA B TTPOLECC CO3AAHNA
[MPOEKTA M CITOCOBHBI CAMU ®OPMHPOBATH MAEU AAS ETO PA3BUTHUSA. TAKHUM OBPA-
30M, MOKHO I'OBOPHUTDH O TOM, YTO ITPOEKT MOJKET BbITb 3HAUMTEABHO PACIIMPEH,
KAK KOHCTPYKTHMBHO, TAK 11 AATOPUTMHUYECKH.

HAUYAAO PABOTBI HAA TTPOEKTOM ITPEATTOAATAET OBIIMPHYVIO MCCAEAOBA-
TEABCKVIO AESTEABHOCTH VUEHUKOB. B MEPBYIO OUYEPEAD, TTPEAAATAETCA COBEP-
[INTh CBOEOBPA3HYIO DKCKYPCUIO K MEPBOKAAIIKAM. [TOHABAIOAATD 3A TEM, KAK
OHW CUAAT, IMMUIIVT, PABOTAIOT HA YPOKE. KAKABI VAEHUK MOKET BECTU «ICCAE-
AOBATEABCKVIO TETPAABY, B KOTOPOI BYAET OTPAKATH CBOU HABAIOAEHUSA 3A CUTY-
ALIMEN, ®UKCUPOBATE KOAMYECTBO OTKAOHEHUIT OT HOPMBI V ITEPBOKAACCHUKOB,
X OCOBEHHOCTM.

BTOPBIM MCTOUHHMKOM AAS M3VUEHMS BOMPOCA MOTYT CTATb PA3AMUHBIE
BUAEOMATEPUAABI 1O TEME, ®OTO, TNPE3EHTALMMW, CTATBM W T.II. >KEAATEA}>H(),
MAKCUMAABHOE PA3HOOBPA3ZHE ®OPM IMOAAUM MATEPUAAA. B ITPOLIECCE MOATOTOB-
K1 AAHHOW PABOTBIL, TTPU [TPOBEAEHUN ATTPOBALIMU, BBIAU UCITOAB3OBAHBI TPA®UYE-
CKME MATEPHUAABI, HAITPYIMEP:
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A TAKJKE APYTHME MOAOBHBIE PA3ANUHBIE CXEMBI, M3OBPAKEHNA, ®OTO.

OTAEABHOE BHUMAHHWE AOAKHO BbITb YAEAEHO M TEKCTOBBIM MATE-
PUAAAM. PEBATA AOAKHBI HAVUMTBCSA BBIBUPATH M3 TEKCTA AAHHBIE, HEOBXOAM-
MBIE AASA BBITIOAHEHMA TTPOEKTA, COCTABAEHUA AATOPUTMA TIPOTPAMMBI, OITPEAE-
AEHUSA TTEPEMEHHBIX, [TPOBEAEHWSA M3MEPEHMWIL. VIMEET CMBICA COCTABASITh TEKCT
CIELIMAABHO AAS DTON LIEAU, AABAS B HEM MHUHMMAABHOE KOAMYECTBO I'OTOBbBIX
PEIIEHWI, TPEACTABASASA BO3MOKHOCTD AETAM CAMOCTOSATEABHO HAXOAWTDL T1PV-
UMHHO-CAEACTBEHHBIE CBA3M, AN@OEPEHIIMPOBATH MHOOPMALIMIO HA «HYKHVIO» 1
CHEHVZKHVIO».
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TTAAH OMKAA YPOKOB.

Vroku 1-2. ®OPMYAUPOBAHUE MPOBAEMbBI U OBCYKAEHUE TEMbIL. CBOPKA
POBOTA 10 CXEME.

Vrok 3. HAUAAO MPOTPAMMMPOBAHMSA. MI3VUEHUE AATOPUTMA. [TPOTPAM-
MMPOBAHME MMOBOPOTA TETPAAU.

Vrok 4. [TPOTPAMMUPOBAHUE HAKAOHA KOPITYCA BITEPEA M HA3AA, CO3AA-
HUE OBPATHOI1 CBA3U B BUAE 3BYKOBOI'O CUI'HAAA U ABUKEHUSA (TOAHATHUE KPACHO-
I'O AU 3EAEHOI'O ®AAZKKA COOTBETCTBEHHO).

Vrok 5. TTPOIPAMMUPOBAHUE PEKMMA TPYAA U OTABIXA, OPTAHM3ALIMA
OU3KYABTMUHYTKU.

B03MOXXHBIE AOTTOAHUTEABHBIE BAPUAHTBI YPOKOB:

VPok 6. CO3AAHME MOAEAU IIEPYATKM (KOHCTPVKLIMM) AASL OBYUEHMSA U
KOHTPOAS TIPABUABHOI'O TIOAOKEHUS MAABIIEB HA PVUKE.

VpPok 7. [TPOIPAMMUPOBAHWE KOHTPOAS PEKUMA OCBELIEHHOCTH.

A TAKJKE APVIUE VPOKH HA OCHOBE ITOSBAEHHS HOBBIX MAEIT.

SAKAIOUNTEABHBII VPOK (VPOKH). TTPOBEAEHUE, C MCIOAB30BAHUEM CO3-
AAHHOT'O ITKOABHUKAMM POBOTA, 3AHATHS V MTEPBOKAACCHMKOB B PAMKAX VPOKA
«AHSA CAMOVITPABAEHMSA» UAU APYTUX ®OPM 3AHSITHI.

TTPUMEPHBIE ®TAIBI YPOKA 1O TEME: PA3PABOTKA AAIOPUTMA OLIEHKU
HAKAOHA KOPITVCA PEBEHKA ITPU ITMCbME MAM BBIITOAHEHWMK AOMAIIHEI'O 3AAAHMA
PobBOTOM-TTEPBOKAACCHUKOM.

I7AN Brems OnuncaAHME

MocTAHOBKA 5 MUH. | Vcnonb3yiTe vaEW, NPUBEAEHHBIE B PASAENE HAUANO OBCYXAEHNS, UTOBbI
TEMbI OBCYAWTH TEMY JAHHOTO 3AHATYA.

VICNonb3yMTE BUSYANBHYIO MHAOPMALIMIO MO TEME, UTOBbI OBbACHWTL
LESIN U 3ALAUM JAHHOTO 3AHSTUS.

Wccneposarme | 15 PA3PABOTATE BO3MOXHbIA ANITOPUTM OLEEHKM HAK/TOHA KOPMYCA YUEHUKA.
MWH. KKAKVIM OBPA30M MOXHO 3A®UKCUPOBATb MATEMATNYECKUE/LIN®POBBIE
[AHHBIE HA MAKETE 1 B MPOrPAMME, AN PEAIN3ALMM PABOTbI POBOTA.
PELUNTE, KAKUMW KOHCTPYKTVBHBIMIA SNEMEHTAMW POBOTA BYAET LIENECO-
OBPA3HO MO/b30BATHCS B MPOLIECCE BbIMNOHEHMS MPOEKTA U PEANN3ALMN
MOCTAB/IEHHOW 3AAUN.

[MoAYMAMTE HAZ TEM, KAKOV OTBETHOW PEAKLIMEV POBOT MOXET OTBEYATb
HA 3AZAHHBIE YC/I0BMSl. PACCMOTPETb BAPWAHTbI IBUFATE/IBHOTO, BU3Y-
AJIbHOrO, 3BYKOBOTO M/ KOMBUHUPOBAHHOIO OTBETA. KAKME OCTYMHbIE
WNCTOYHMKINA MHOOPMALIMM MOTYT MOMOYb PEAIM30BATb JAHHYIO 3ALAUY
(MHTEPHET, AYAMO3AMNUCH W T.M.)

COCTABBTE NMPOrPAMMY OLIEHKM 1 OTBETHOW PEAKLIMW HA MPABU/LHOE/
HEMPABW/IbHOE MOMIOXEHWE YYEHVIKA.

McnbITARVS 1 10 YUALLMECS OBbITPBIBAIOT MPABWU/LHOE MOMOXEHWE NMPY NNCbME. [1PEA-
COCTABNEHUE MVIH. NIOXUTb 3A®UKCPOBATL 3TO MOJIOXEHWE AOCTYMHBLIM A1 OTPAXEHWA
ANTOPUTMA MATEMATUYECKIM MYTEM, CNOCOBOM. [MPEANOXNTb 3AGUKCUPOBATbL C
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McnbITAHVS 1 10 NMOMOLLBHO JIMHEMKM PACCTOSIHWE OT rONOBbI/KOPMYCA YUEHUKA A0 OATHUKA

COCTABNEHWNE MWH. PACCTOSIHMA HA MOAENW.

ANNTOPUTMA cnbiTAHKE 1. 3AGUKCUPOBATL PACCTOSIHUE MPU MPABUILHOM PACMOSO-
XKEHWWN.

WICnbITAHME 2. 3AGUKCUPOBATL OTKOHEHWE KOPMYCA «CANLLIKOM H3KO»
HAZ MOBEPXHOCTbIO MAPTbI. KAKM MATEMATUYECKM AEACTBMEM BO3MOX-
HO 3AJATb JIAHHOE OTK/TOHEHUE?

cnbITAHME 3. 3AGUKCUPOBATL OTKNOHEHUE KOPMYCA «CANLLIKOM AANEKO
HA3AZ». B KAKOW YMCNOBOM MHTEPBAN MOMAJAET 3TOT KPUTEPUIA?
PE3YNBTATHI MCMBITAHWIA LIENECOOBPA3HO OTOBPAXATb B TAB/IALIE U 3ATEM
VICMO/b30BATb B BbIMOJIHEHWW NMPOTPAMMBbI.

COCTABUTb AIFOPUTM BbINOAHEHMS MPOTPAMMBbI C UCMO/Ib30BAHUEM
NMPUMEPA MOAOBHOW NMPOTPAMMBI.

BHECTV COOTBETCTBYOLLUME AAHHBIE, MONYYEHHBIE MPY BbINOJHEHWN
VICMbITAHUIA.

JLONONHWTL ANFOPUTM 3/IEMEHTAMU OTBETHOW PEAKLIMV (3BYKM, ABUXEHVIE,
BU3YAJIbHBIE CUTHASTBI - BAPUAHT MOXHO MPEANIOXMTb HA BbIEOP)

LJlonoNHEHVE 10 OBCYAWTE C KNACCOM PE3Y/ILTATHI BbINOSIHEHWS MPOrPAMMBbI.

MVH. MONPOCUTE YUALLMXCS! PACCKA3ATb, KAKUE ELLEE BO3MOXHOCTI OLIEHKM
CUTYAUMN JAET 3AMPOTPAMMUPOBAHHAS ®YHKLMS POBOTA? KAK EE MOXHO
PA3BWTb, JOBABMB OMONHUTENbHBIE ANTOPUTMbI U MPOLECCHI. (HAMPUMEP,
[IOBABVB KOHTPO/b BPEMEHW, MOXHO PEFY/IMPOBATbL PEXIM BbINO/HEHNS
3AZAHNS YYEHVKOM, PEXMM CMEHbI AESTENBHOCT U OTABIXA, OPFAHU3ALMS
MEPEPLIBOB U /IP)

YB0OPKA 3 MUH. HE 3ABY/IbTE OCTABUTb HEMHOIO BPEMEHW A151 YEOPKM.

OUEHKA 2 MUH. | JLAVTE OLEEHKY PABOTE KAX/AOIO YYALLEEFOCS.

TTOATOTOBKA K YPOKYV:
O HAMAWTE B UHTEPHETE, MAM MHBIX TEKCTOBBIX CIIPABOUHBIX MATEPHAAAX,
UHOOPMALIMIO O MPABUABHOM MOAOKEHNW VUEHUKA BO BPEMA [MOATOTOBKU
VPOKOB UAU OBYYEHUSA TTUCHMYV.
O BOCIOAB3VITECH MATEPMAAAMM CBOEN «ICCAEAOBATEABCKOI TETPAAKM»
AAST TIOCTAHOBKU TTPOBAEMBI.
O OBCYAUTE BAJKHOCTbD [TIPOBAEMbI C TOUKHM 3PEHUS BPEAA, HAHOCHMOI'O OP-
FAHU3MY VUEHUKA, [TPU HECOBAFOAEHWIN OCAHKU TP BBIMTOAHEHUN 3AAAHUIA.
MOKHO TTPOUTPATH MOAOBHBIE CUTYALIMU B UTPOBO ®OPME.
O M3VUUTE MHOOPMALIMIO, C TOUYKU 3PEHUSA [TPAKTUUECKOTO TTPUMEHEHIS,
AAST BBICTPAUBAHUS AATOPUTMA. KAKUE LIMOPOBBIE AAHHBIE BAM MOTI'YT TTPHMIO-
AUTBCS B PABOTE?
O TIPOUTHUTE MHCTPYKLIMM AASL VUALIMXCS, MPUBEABHHBIE B TTPMAOKEHHN
LEGO® EbpucaTtioN SPIKE™,

HAUYHNTE OBCVIKAEHUE UCIIBITAHUI, 3AAAB COOTBETCTBYIOIIUE BOITPOCHI, HA-
I[MPUMEP, CAEAVIOIIINE:
0 TAK A HEOBXOAHMMO COBAIOAATD I[TPABUABHYIO OPTAHU3AITHIO [TPOIIECCA

145



STEAMS NPAKTHUKH B OFPABOBAHUU. YACTD 2

OBVUEHUS [MMCHMY U B AAABHEFIIEM BCEM VUEHMKAM ITPU BBITTOAHEHHUN AO-
MAIITHUX 3AAAHMI? TTouEMY? HA 4TO ®TO BAMAET?
O KAKMM OBPA30OM OBBIUHO OPIAHM3VETCS [HOMOIIb VUEHHKY B ®TOM BO-
POCE? KAK PEBSTAM OBBIUHO [MTOMOIAAM MAM [TOMOTAIOT B ®TOM POAUTEAN/
VUUTEAS?
O KAKMM OBPA3OM MOKET B TOM MTOMOYB POBOT BE3 VUACTHS UEAOBEKA?
MOXET AU DTO CTATh DPOEKTHBHBIM CIIOCOBOM? KAKME BO3MOKHOCTH U
KOHCTPYKTHBHBIE DAEMEHTBI ECTb AASL DTOI'O V cUCTEM LEGO?
O TAE MBI MOKEM HAITH AOCTOBEPHVIO MHO®OPMALIMIO O TOM, «KAK IIPA-
BUABHO»? KAKME CVIIECTBVIOT PECYPCBl MOAVYEHUSA MHOOPMALMU? KAK C
HMMU PABOTATB U UCTTOAB3OBATE?
O KAK «TEPEAATDY DTV MHOOPMALINIO AOCTVITHBIM AAST [TPOTPAMMUPOBAHIS
A3BIKOM? UTO HAM B DTOM ITOMOJKET?
O 3HAETE AW BBl VKE ITOAOBHBIE VCTPOMCTBA-TTIOMOIIHUKN? VIHTEPECYE-
TECh AW BBl HOBUHKAMM POBOTOTEXHUUYECKOI'O PBIHKA, ITOMOTIAIOIIMMUI AIO-
ASAM B MMPOLIECCE OBYYEHUS UEMY-AMBO?
O TIPOCMOTP BUAEO, KAPTUHOK U TTPE3EHTALIMI 10 TEME, A TAK/KE OBBII'PbI-
BAHUE CAMOCTOSITEABHO MPOBAEMHBIX MOMEHTOB TTOMOJKET VUEHUKAM I1O-
IPY3UTHCA B TEMV M DOOEKTUBHEE BBIITOAHWUTD 3AAAHUE.
COBETBI 11O TIPOTPAMMHUPOBAHUIO
HANMCAHUE TPOIPAMMBI B KOMAHAE. TIPEAAOKUTD PEBSTAM PACIIPEAEAMTD

OBA3AHHOCTU BHVTPH KOMAHABI. BBIBPATH PYKOBOAUTEAS TMMPOEKTA, KOTOPBII BY-

AET OTBEUATDH 3A KOOPAMHALIMIO PABOTBI 1 CAA’JKEHHOCTDB BCEX 3BEHBEB.

Vuamumriics A: @MKCUPOBAHUE CUTYALIMI U MOAOKEHHUI B PEAABHOCTU C TTOMO-
[1IbIO U3MEPUTEABHBIX TTPUBOPOB U OTOBPAKEHWE MX B BUAE TABAMWIIBI

Vuammricsa B: BBIMAEHEHUE HEOBXOAMMBIX, MOAXOAAIIMX AAS MCITOAB3OBAHMS B
[MPOTPAMME, MHO®OPMALIMK M AAHHBIX M3 CITPABOYHBIX MATEPUAAOB U MHTEPHET-PE-
CVPCOB.

Vyanmricsa C: HATIMCAHUE MTPOIPAMMBI B SCRATCH

Motops
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POBOT MPEACTABASIET M3 CEBA KOHCTPYVKLINIO M3 LEGO ®AEMEHTOB, B
BUAE 3ABABHBIX 3BEPVIIEK: MBIIIOHKA M COBEHKA. DTO MOIVT BBITh U APVIUE
IFEPOM B 3ABHCHMMOCTU OT [OKEAAHUS M OAHTA3UM AETEIN. POBOT PEATMPYET
OINPEAEAEHHBIMU 3BVKOBBIMM, ABUIATEABHBIMU HAM CBETOBBIMU CUIHAAAMI HA
MPABMABHOE WMAM HEMPABHMABHOE VCAOBUE. [TPEAHA3HAUEH AASL ®OPMMPOBAHMSI
[IPABUABHBIX PEOAEKCOB U [PUBBIYEK B [TPOLIECCE OBYUEHUA (ITPU OBYUEHUWU [TUCh-
MY 1 BBIITOAHEHHIO HIKOABHBIX 3AHATHIT) MAAALIMX HIKOABHUKOB.

Criocobbl CAEAATH 3AAAHUE EIIE UHTEPECHEE
ITyCcTh YUAIIMECS CAMOCTOSATEABHO OMPEAEAST, TAE MOKHO HAMTHU WH-
DOPMALIMIO MO TEME? KAK MPOILE U BBICTPEE OTBICKATD EE B MHTEPHETE?
TTPEAAOKUTE VUAIIIMMCS HATITH MHOOPMAIIMIO B CITELIIMAABHO MTOATOTOB-
AEHHOM TEKCTE (TEKCT AOA’KEH BBITb COCTABAEH TAK, UTOBbl BBIYAEHUTbH AAHHBIE
HE BBIAO CAMIIIKOM [MPOCTO, HE OYEBUAHO).
TTPEAAOKUTD AETAM PA3PABOTATH MAED BO3MOJKHOCTEI POBOTA C AAH-
HBIM KOHCTPYKTUBOM U MO AAHHOI TEME. CAMOCTOSTEABHO COOPMYAUPOBATD 3A-
AAUN.
TTPUAYMATE OBPA3BI TAABHBIX TEPOEB, TTOAOBPATH BO3MOJKHBIE AAS HUX
3BVKU 1 TOAOCA.
IIvCTh PEBATA CAMOCTOATEABHO 3AINMIIYT TPEKM I'OAOCOBOI'O COITPO-
BOKAEHUA.
TTPEAAOKUTE MCMOAB30OBATH AASL TEHEPALIMA TOAOCA AAMCY MAU TTOAOB-
HYIO CUCTEMYV,
B03MOXHOCTU AASL OLIEHKU
ANUCT HABAIOAEHMI TIEAATOLA:
PA3PABOTANTE KPUTEPUM OLIEHKU, MAKCUMAABHO COOTBETCTBYIOIIME BAIIMM
3AAAUAM, HAITPMMEP, TAKWE:
1. 3AAAHME BBIIOAHEHO HE TTOAHOCTBIO.
2. 3AAAHUE BBIMTOAHEHO MOAHOCTBIO.
3. PE3VABTATBI ITPEB3OLIAM OKUAAHMS.
VICTTIOAB3VIITE CAEAVIOIIME KPUTEPUU AAS OILIEHKHM VCITEXOB AETEN B OBY-
YEHMU:
O VUALIMECSA MOI'VT OIPEAEAWTD KPUTEPUM OLIEHKU PE3VABTATOB MCITBITA-
HUI.
O VYALIMECA MOI'VT [TPOBECTH OBBEKTUBHBIE MCITBITAHIS.
O VYAIIMECSA MOI'VT CAEAATE BBIBOABI HA OCHOBE PE3VABTATOB MCITBITAHMIT
1 OBBACHUTD UX.
CAMOCTOATEABHAA OLIEHKA:
TToNPOCKUTE KAKAOI'O PEBEHKA BBIBPATH HAKAEMKY-CMAAUK, KOTOPYIO
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MOZKHO BKAEMBATD B CITEITMAABHVIO KAPTY ITPOEKTA.
BECEABIIT CMATIAMIK - 51 IOAHOCTBIO YVAOBAETBOPEH PE3VABTATAMI CBOEI
PABOTBI
T'PYCTHBIIT CMAFIAMK - 5 CUMTAIO, YTO YV MEHS HE ITOAYVYHAOCH TAK, KAK
MHE BBl XOTEAOCb.
HENTPAABHBIFT CMATIAMK - MHE KAJKETCS, YTO V MEHS BCE MOJKET ITOAY-
YHTHCA, HO S HE VAOBAETBOPEH CBOEM PABOTOI B KOMAHAE/MHE KAKETCS, MOIT
MOTEHLHAA B KOMAHAE HEAOCTATOYHO PACKPBIT.
B3A1MMHAA OLIEHKA
O TIPEAAOKUTE CBOUM YUEHHUKAM AATH ITOAOKHUTEABHYIO XAPAKTEPUCTUKY
PABOTBI APYTOTO YAEHA KOMAHABI.
O TTONPOCUTE OLEHUTH TOABKO [MOAOKUTEABHBIE MOMEHTBI, CHABHBIE
CTOPOHBI TOBAPHIIA TT0 KOMAHAE.
O Ilvcrb VUEHMKM [TPEAOCTABSIT APYI APYI'Y KOHCTPYKTHBHYIO OBPATHVIO
CB#I3b, YTOBBI YAVUIINTH PABOTY CBOEN KOMAHABI HA CAEAVIOIIEM VPOKE.

PA3BUTHE A3bIKOBBIX HABBIKOB
CHOCOBBI PA3BUTHS SI3BIKOBBIX HABBIKOB:
O TTONPOCUTE VUAIIUXCA TTOAIOTOBUTH MPE3EHTALIMIO AU BHUAEOOB3OP,
PACCKA3BIBAIOIIME O AOCTOMHCTBAX M HEAOCTATKAX CO3AAHHOT'O ITPOEKTA.
0 TTPEAAOKUTE VUALIMMCS ONYBAMKOBATH BMAEO HA COOTBETCTBVIOMIMX
TMAOIIAAKAX M UCITOAB3OBATH KOMMEHTAPHI B KAUECTBE OBPATHOI CBA3U.
[TPUMEUAHUE. AA}I BBITTOAHEHMA DTOTO 3AAAHMA TPEBYETCA AOITOAHM-
TEABHOE BPEMAI.

PA3BUTHE HABBIKOB B OBAACTH BUOAOIMIA M TUTUEHBI TIPOLIECCA OBYYEHHA
O PACCKAXKHTE O IPOBAEME U TTOCAEACTBUAX HEIMPABUABHOI OCAHKU UE-
AOBEKA U MOCAEACTBUAX C DTUM CBA3AHHBIX, O COBAIOAEHWM TUITMEHBI PA-
BOTBI 3A CTOAOM I[PV BBITTOAHEHUN YUEHUYECKWUX 3AAAHWIA, PEKUMA TPYAA 1
OTABIXA, OCBEIIEHHOCTU U APYIME MOMEHTBI, CBA3AHHBIE C TEMOIT;
O TIPEAAOKUTE HANTU B AOCTVIIHBIX AASL AETEN MCTOUHMKAX MHOOPMALIMN
AAHHBIE O MPABUMABHOM MOCAAKE 3A CTOAOM IPM BBIITOAHEHWMM AOMAILIHUX
3AAAHUIT U 3BAHATHI B [IIKOAE;
O TIPEAAOKUTE PACCMOTPETH HTOT MOMEHT C TOUKM 3PEHUMS DPTOHOMUKN 1
MPOEKTUPOBAHUSA TIPEAMETHOM CPEABI PABOUYEI'O MECTA VUEHMKA.
O PACCKAKHUTE O TIOHATHUH BUOAOTMYECKOI OBPATHOIT CBA3M (POBOT PEA-
IUPYVET OMNPEAEAEHHBIMY AEMCTBUAMU B OTBET HA AEMCTBUS VUEHMKA, BBIPA-
BATBIBASL «[TPABUABHBIE» PEQAEKCDI).
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PASBUTHE MATEMATUYECKUX HABBIKOB
0 PACCKAKUTE O TEOMETPMYECKMX BO3MOKHOCTAX OLIEHKU CUTVYALIMI;
0 TTONPOCKTE VUALIMXCSA WM3BAEYDL M3 AOCTYITHBIX MCTOYHWMKOB MH®OPMA-
LMW B UHTEPHETE U MEYATHBIX UBAAHUIT ®AKTBI, KOTOPBIE MOKHO TTEPEBECTU
B MATEMATHUYECKHME TMEPEMEHHBIE M KOHCTAHTBI AAA CO3AAHMA AATOPUTMA
TTPOEKTA;
0 TTOMOIMTE COCTABUTH TEOMETPUUECKVIO CXEMY TIPOEKTA, PACCKAKUTE,
KAK 3AMEPUTH HEOBXOAWMMBIE VI'ABI 1 PACCTOAHIA.

T'IEPCIIEKTHBBI TTPOOECCUOHAABHOIO PA3BUTHA

VUAIIMECA, KOTOPBIM BIAO UHTEPECHO AAHHOE 3AAAHME, MOT'YT TTOIPO-
BOBATB CEBA B CAEAVIOIINX COEPAX AEATEABHOCTU:

O BHOAOINS,

O IEAATOI'MKA;

¢ MPOM3BOACTBO M MHKEHEPHOE AEAO (ITPOEKTHPOBAHME);
O AMBAFH CPEABL U ITPOMBILIAEHHBINT AM3AH.

WTAK, P MTOATOTOBKE MPOEKTA PEBSTAM MPEACTOSIAO MPOBECTU HEMA-
AVIO UCCAEAOBATEABCKVIO PABOTY: TOHABAIOAATDH 3A AETBMU, U3VUUTh TTEUATHBIE
U UHTEPHET-UCTOYHUKHU 110 TEME TMTMEHBI OBVUEHUSA TTMCBMY, PEKUMY 3AHATHI
1 AP. MOKHO CUMTATB, UTO IMPOEKT MOMOI'AET BBIPABOTATH HABBIKM BOCITPUATHS
U MEPEPABOTKM TEKCTOBOM MH®OPMALIMU, CLIOCOBCTBYET PA3BUTHIO TBOPYECKOTO
MBILIAEHMS.

CO3AAHUE AAHHOTO TMPOEKTA, EIO TMPOIPAMMUPOBAHUE, MOJKET BbITh
VCIIEITHO HMCITOAB3OBAHO EIIE HA HAYAABHOM OTAITE 3HAKOMCTBA C ITPOTPAMMU-
POBAHMEM HA SPIKE. KOHCTPYKTUMBHO TPOEKT ABASETCH BIIOAHE AOCTVITHBIM AAS
AETEF, HAUMHASA ITPUMEPHO C 10 AETHEIO BO3PACTA. AAIOPUTM ITPOTPAMMBI HE
CAWIIKOM MEPEIPYKEH M OTPAKAET BO3MOKHOCTH PABOTBI MOTOPOB U AATUMKOB.
AETH MOI'VT CHAUAAA TTPOCTO AHAAM3WPOBATDH, K UYEMY MPUBOAST TE UAM HHBIE
U3MEHEHUA B [MPOTPAMME, 3ATEM CAMM BHOCUTbH MOCAEAOBATEABHO DTU U3MEHE-
HUS U VKE HOTOM AEAATB TTOMNBITKU CAMOCTOATEABHOI'O MPOTPAMMUPOBAHMA. B
AAHHOM CAVYAE MOKHO HABAIOAATB, KAK PEBATA CO3AAIOT MUHUMAABHBIF BAPU-
AHT AAIOPMTMA HA OCHOBE VJKE CAEAAHHOIT ITPEABAPUTEABHO MOAEAU. POBOT PE-
ATUPYET HA CAMIIKOM BOABILIOM HAKAOH KOPIYCA HAA CTOAOM M HEITPABMABHBIN
MOBOPOT TETPAAU. OTBETHOV PEAKLMEN ABASETCA MOAHATHUE KPACHOT'O MAW 3EAE-
HOT'O ®AAKKA MBILIOHKOM (MPU TTOMOLLM PABOTBI MOTOPA) M 3BVKOBBIX CUIHAAOB
B OTBET HA AHAAW3 CUTYALIMN AATYUKAMU. AETU VUATCS PABOTATH C AATUMKAMH,
MOTOPAMU, YCAOBHBIMU BAOKAMU, TTOATTPOIPAMMAMMU, OIMEPATOPAMM W [TEPEMEH-
HBIMU, 3ATIMICBIBATD U OBPABATBIBATB 3BVKOBBIE POAUKH.

B OTBET HA «HEITPABUABHBIE AEMCTBUA» PEBEHKA «[TOMOIIHUKIY» U3AAIOT
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3BYKOBBIE CUTHAABL, KOTOPBIE MOI'VT BbITb PEAAM3OBAHBL AMBO 3AIIMCAHHBIMU 'O-
AOCAMH CO3AATEAEM, AIOAEM, AMBO TOAOBPAHBI B COOTBETCTBUM C X [PUPOA-
HBIMM [TPOTOTHUITAMM. BO3MOKHA PEAAMBALIVSA OBOWUX BAPUAHTOB - ®PA3bI, 3AIN-
CAHHBIE TOAOCAMU CAMUX PEBAT M 3BVKM, M3AABAEMBIE JKMBOTHBIMU. BO BPEMA
MOWCKA B MHTEPHETE PEBATA TOIMYTHO 3HAKOMATCA C MHOZKECTBOM CVILIECTBVIO-
LIMX BAPMAHTOB 3BVKOBOT'O PEATMPOBAHINSA KIBOTHBIX HA PA3HBIE CUTVALIMH.

B KAUECTBE MAEI PASBUTHA PEBATA [TPEAAOZKMAN 3AAOKUTD CAEAVIOLINE
CHUTYALIMU: CAUIIKOM CUABHOE OTKAOHEHHME HA3AA (BO3MOKHO PEBEHOK KAYAETCSA
HA CTVAE), AOATOBPEMEHHOE OTAAAEHHUE OT CTOAA (BO3MOZKHO PEBEHOK 3ABPOCHA
BBIMTOAHEHHWE 3AAAHNA), KOHTPOAMPOBAHNE PEKMMA PABOTBI (KAZKABIE 15 MUHYT
POBOT HAMIOMHUHAET O HEOBXOAMMOCTH PA3MATBCH, OTOMTH OT PABOUEI'O MECTA),
A TAKKE CO3AAHME MOAVAS, AHAAM3HPYIOIIETO MPABUABHBII 3AXBAT PVUKH I1PU
[TOMOLIM AATUMKOB LIBETA M APVIME MAEM.

ATIPOBALIMA TTOKA3AAA, UTO MCCAEAOBATEABCKVIO AEATEABHOCTD JKEAA-
TEABHO MAKCHMAABHO BO3AOKHUTD HA AETE: [TPOAVMBIBAHME, TAE MOZKHO HAMTH
MH®OPMALMIO, KAKUE MICTOUHHUKH MHOOPMALIMH BO3MOZKHDBI B COBPEMEHHOM MUPE,
KAKHE KPUTEPHH MOUCKA MOTVT BBITh COOPMYAMPOBAHBI, KAKUE AAHHBIE 13 HAJI-
AEHHBIX MCTOYHHMKOB MOI'VT TOHAAOBUTBCH, A YTO MOJKET OKA3ATBCA AMIIHE[
MHOOPMALIMEA M HE 3ACAV/KMBAET BHUMAHUA. ITTPOEKT MOKHO PACCMATPMBATD
KAK CBOEOBPA3HYIO MATPUILLY, KOTOPAS UMEET BO3MOKHOCTU AAA AAABHEHAILIEIO
PACLIMPEHWA TEMBL. PEBATA C VAOBOABCTBUEM OTKAMKAIOTCA HA TNPEAAOKEHWE
MPUAVMATD EILIE 3AAAUM AASL CO3AAHHOTO POBOTA. YAAUHBIM 3ABEPIIEHHEM TTPO-
EKTA BYAET ITPOBEAEHME VUEHMKAMM VPOKA V MAAAILIMX IIKOABHMKOB, MOCBAIIEH-
HOT'O [TPOBAEMAM OBYVUYEHHSA U OCAHKH, C UCTTIOAB30BAHMEM CO3AAHHOI MOAEAH, C
COBMECTHOI BECEAOM MAW DKCKYPCUEI IO TEME.
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MeToAMYECKUN LEGO EDUCATION STEAM-IIPOEKT
«PoBOT-CITACATEAD AECA»

KorncrantrnoB4 HAtA1ba BUKTOPOBHA,
CTYAEHTKA 1 KYPCA
mArmucreATyeel MITIY TITHOM

MAES IPOEKTA POAMAACH HA CTBIKE ABVX COBPEMEHHBIX TPEHAOB: DKOAO-
TMUECKOE BOCTIUTAHUE 1 STEAM-TIOAXOA B OBPA3OBAHUM.
DKOAOTMUECKOE BOCITUTAHUE PEAAM3VETCS YEPE3 MCCAEAOBATEABCKVIO AESTEAB-
HOCTb, 3AAOKEHHVIO B [TPOBAEMATUKY TTPOEKTA - TTOTEPS YACTH ®OHAA 3ATTOBEA-
HBIX AECOB M3-3A 3APAKEHMS BABOUKOI-OIHEBKOM. BDTO PEAABHO CVIIECTBVIO-
ASL CUTYALMA, TTO KOTOPOV MOKHO HAMTU MACCY BUAEO M ®OTO MATEPUAAOB,
AAA U3VUEHUA HA 3AHATHAX.

3AOCTPUTD BHUMAHME IIKOABHHUKOB HA MPOBAEME MOTVT M APYITUE ®OP-
Mbl OPIAHU3ALIMU VPOKA, HAINPUMEP, CTOPUTENAMHI. [TPUYEM, PACCKA3BIBAHUE
UCTOPUM MOJKET BBITh PEAAU3OBAHO KAK CAMUM TTEAATOIOM B OTHOILIEHUW PEBAT,
TAK U B ®OPME OBMEHA MEJKAY IIKOABHUKAMU. AETAM MOJKET BBITh [TPEAAOKEHO
3AAAHUE - HANTU TTOAOBHBIE CAVYAU B OTEYECTBEHHOM MAW 3APYBEKHOW TMPAK-
TUKE C UCTTOAB30OBAHUEM AIOBBIX AOCTYITHBIX MCTOUYHUKOB MHOOPMALIMM K TTPEA-
CTABUTD MX B BMAE PACCKA3A APVI-APYVIY. MOKHO OPIAHM3OBATDH MOE3AKY B BAM-
JKAWIINIT AEC U TIOTIPOBOBATB OTBICKATH BOABHBIE AEPEBbSA, OILIEHUTH PACCTOSAHIA
MEJKAY AEPEBBSAMM B ECTECTBEHHBIX VCAOBUAX, OCOBEHHOCTH AECHBIX PEABE®OB,
VBUAETb PACTUTEABHBIE COOBIIECTBA U T.[1. MOKHO MCITOAB30OBATH ITOE3AKY B
BOTAHMYECKNIT CAA MAM AEHAPAPHIT C OPFAHM3OBAHHOM TPYIIION M DKCKYPCOBO-
AOM-BUOAOTI'OM.
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STEAM-TEXHOAOTMU B CO3AAHMN IMPOEKTA POBOT-CITACATEAB AECA HA-
LIAU CBOE OTPAKEHHWE B MCITOAB3OBAHUM T[MPOEKTHOI'O MOAXOAA, METAITPEAMET-
HOM XAPAKTEPE OBVUEHUS (TEMA IIPEAIIOAATAET U3VUEHUE BOIIPOCOB U3 OBAACTH
BUOAOI'MH, ®U3MKU, MATEMATHKH, TEXHOAOI'MH), M3VUYEHUM COBPEMEHHBIX TEX-
HOAOTUI (HEOBXOAUMO BBIACHUTD, KAKHME TEXHOAOIMM BOCCTAHOBAEHUA AECOB
MCIHOAB3VIOTCA B COBPEMEHHOM MUPE, OLIEHWUTbH UX AOCTOMHCTBA M HEAOCTATKU,
BBIABUTD AKTVAABHOCTD CO3AAHMA 3AAYMAHHOT'O POBOTA) U MH/KEHEPHBIX AUCLIV-
[TAMH.

BAKHBIM MPEACTABASIETCS W MPAKTUYECKOE 3HAYEHWE AAHHOTO IPOEK-
TA. [TOAOBHBIIT POBOT, CO3AAHHBIIT B PEAABHOI KM3HM, MOKET CTATb OTAUYHBIM
MOMOIIHMKOM B AECHOM XO3SANCTBE, OKA3ATb BOABIIIYIO TTOMOILb B PABOTE AEC-
HUKOB, IOMOYb COXPAHUTD M BO3OBHOBUTD TTPUPOAHBIE PECYPCBI, TO ECTb MOJKET
BbITb UCTTOAB30OBAH AASA HYKA TOCYAAPCTBA.

KOMMNOHEHT ART, KOTOPBIII UVTh [O3KE [OABUACA B HMAEOAOI'MH
STEAM, TAKKE HAXOAUT OTPAKEHHUE B PABOTE. [TPU CO3AAHUU TPOEKTA OTKPbI-
BAETCA MOAE 1 AASL TBOPYECKON AEATEABHOCTHU PEBAT. [TPEMNATCTBYA MOI'VT BbITh
BBINMOAHEHBI B BUAE AOBOABHO XYAOKECTBEHHBIX ®OPM, HAITPMMEP, TOASHA C AE-
PEBBSAMU UAW CA’KEHIIBI B TOPHIOYKAX. CAMO MMOAE MOJKET MPEACTABAATD 13 CEBS
KAPTY AECA MAM TTAPKA, KOTOPBI [TPEACTOUT BOCCTAHABAMBATH, HAPMCOBAHHYIO
VUEHUKAMM.

B AOMTOAHEHHUE KO BCEMY BBIIIECKA3AHHOMY MOKHO OTMETUTb BO3MOK-
HOCTb PA3BUTUS SOFT-SKILLS TTOCPEACTBOM PABOTBI HAA MPOEKTOM. [TIKOABHUKU
VUYATCHA KOMMYHUKALIMU, PABOTE B KOMAHAE, MPEACTABAEHMIO CBOEI PABOTBI U
OMNBITY TYBAUYHBIX BBICTYITAEHUIT, HABBIKAM VBEKAEHUA, BEAEHUA AUCKYCCUI 1
PELUIEHWSA [TPOBAEM, TIPUHATHA PEIIEHWIT HA OCHOBE ITPOBEAEHHBIX NCCAEAOBAHWI
1 OINBITOB.

LHEAD METOAMYECKOIN PA3PABOTKM: ®OPMHUPOBAHME V IIKOABHUKOB HA-
BBIKOB, HEOBXOAUMBIX AAA PA3PABOTKU POBOTOTEXHWYECKWX PELIEHUI, HA-
MPABAEHHBIX HA CO3AAHME VYMHOTI'O ®KOAOTMUYECKOT'O TTPOCTPAHCTBA B 'OPOAE U
OKPECTHOCTAX; VMEHUE BUAETH [MPOBAEMY W MOABUPATH TEXHUYECKWE PEIIEHUA,
[TPOTHO3UPOBATh MOAEAB PA3BUTUSA VMHBIX [TPOCTPAHCTB JKM3HU.

OBPA3OBATEABHBIE PE3YABTATHI:

MATEMATHKA 1 UHOOPMATHUKA

O PA3BUTHE YMEHWIT MPUMEHSTh M3VUEHHDBIE MMOHSATHSA, PE3VABTATBI, ME-
TOABL AASL PEIIEHUS 3AAAU MPAKTUYECKOT'O XAPAKTEPA U 3AAAY M3 CMEJKHBIX
AUCHWTAVH C UCMTOAB30OBAHUEM TP HEOBXOAUMOCTH CITPABOUYHBIX MATEPUA-
AOB, KOMITBIOTEPA, TTOAB30OBATBCSA OLIEHKON W TIPUKMAKOWM TTPU [TPAKTUYECKUX
PACUETAX;

O ®OPMUPOBAHUE MHOOPMALIMOHHOI M AATOPUTMUYECKOM KYABTYPBI; dOP-
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®OPMUPOBAHUE TIPEACTABAEHUSA O KOMITBIOTEPE KAK YHUBEPCAABHOM YCTPOII-
CTBE OBPABOTKM MHO®OPMALIMM; PASBUTUE OCHOBHBIX HABBIKOB VM VMEHWI KC-
MOAB3OBAHUA KOMITBIOTEPHBIX YCTPOWMCTB;
0 ®OPMHPOBAHUE TMPEACTABAEHMSA OB OCHOBHBIX H3VUAEMBIX [MOHITHAX:
NH®OPMALIMA, AATOPUTM, MOAEAL — 1 UX CBOMCTBAX;
O PA3BUTHE AATOPUTMHYECKOI'O MBIIIAEHUS, HEOBXOANUMOI'O AASI [TPO®EC-
CUOHAABHOI AEATEABHOCTW B COBPEMEHHOM OBIIECTBE; PA3BUTHUE VMEHMUI
COCTABUTB M 3AIMCATH AATOPUTM AASl KOHKPETHOI'O WCITOAHWUTEAS; ®OPMM-
POBAHME 3HAHUI OB AATOPUTMUYECKUX KOHCTPYKLIMAX, AOTMYECKMX 3HAUE-
HUAX M OMNEPALIMAX; 3HAKOMCTBO C OAHUM M3 A3BIKOB MMPOIPAMMUPOBAHUSA
M OCHOBHBIMU AATOPUTMUUYECKUMU CTPYKTVPAMU - AMHEMHO, VCAOBHOM M
LIMKAMYECKOT.

ECTECTBEHHO-HAYUHBIE ITPEAMETBI
0 OBAAAEHME HAVUHBIM ITOAXOAOM K PELIEHHIO PASAMYHBIX 3AAAU;
O OBAAAEHUME VMEHHSAMU @®OPMYVAMPOBATH T'MIIOTE3bl, KOHCTPYUPOBATD,
MPOBOAUTD DKCIEPUMEHTBI, OLEHUBATD OAYUEHHBIE PE3YABTATBI;
0 OBAAAEHUME VMEHUEM COMOCTABASTD ®KCITEPUMEHTAABHBIE U TEOPETHYUE-
CKHWE 3HAHUS C OFbEKTUBHBIMU PEAAMAMU JKU3HU

ECTECTBEHHO-HAYUHBIE ITIPEAMETBI. BrioAorus
0 ®OPMMPOBAHUE CUCTEMbBI HAVUHBIX 3HAHUI O JKMBOIT ITIPUPOAE, 3AKOHO-
MEPHOCTAX EF PA3BUTUA MCTOPUUYECKK BBICTPOM COKPAIIEHUW BMOAOI'MYE-
CKOT'O PABHOOBPA3USA B BUOCOEPE B PE3VYABTATE AEATEABHOCTU YEAOBEKA, AAS
PA3BUTHSA COBPEMEHHBIX ECTECTBEHHO-HAVUHBIX MPEACTABAEHWIT O KAPTUHE
MMPA;
0 ®OPMHPOBAHME MEPBOHAYAABHBIX CUCTEMATU3MPOBAHHBIX MMPEACTABAE-
HUIT O BUOAOTMYECKHUX OBBEKTAX, [TPOLIECCAX, IBAEHUAX, 3AKOHOMEPHOCTSX,
OB OCHOBHBIX BUOAOTMUYECKMX TEOPHAX, OB DKOCUCTEMHOW OPIAHM3ALIMM
JKU3HM, O B3AUMOCBSA3M KMBOT'O M HEKUBOI'O B BUOC®EPE, O HACAEACTBEH-
HOCTH W UBMEHUYMBOCTU; OBAAAEHUE MOHATUMNHBIM ATIITAPATOM BUOAOTHMU;
0 MPUMOBPETEHUE OITBITA UCIIOAB30OBAHMS METOAOB BUOAOTMUYECKOM HAVKU
U MPOBEAEHUSA HECAOZKHBIX BUMOAOTMUYECKMX DKCIIEPUMEHTOB AASl M3VUEHUA
JKMBBIX OPTAHU3MOB U YEAOBEKA, TTPOBEAEHUSA H9KOAOTMYECKOIO MOHUTOPUH-
I'A B OKPYJKAIOIIEN CPEAE;
0 ®OPMMPOBAHUE OCHOB B®KOAOIMUECKOI TPAMOTHOCTH: CIIOCOBHOCTU
OLIEHUBATD IMMOCAEACTBUS AESATEABHOCTH UEAOBEKA B ITPUPOAE, BAUAHUE dAK-
TOPOB PUCKA HA 3AOPOBBE UEAOBEKA; BBIBUPATDH LIEAEBBIE U CMBICAOBBIE VCTA-
HOBKM B CBOUX AEMCTBUAX M MOCTYIIKAX MO OTHOLIEHUIO K JKUBOI ITPHPOAE,
3AOPOBBIO CBOEMY M OKPYKAIOIINX, OCO3HAHWME HEOBXOAMMOCTU AEMCTBUI
MO COXPAHEHMIO BUOPA3HOOBPA3UA W [MPUPOAHBIX MECTOOBWUTAHWI BUAOB
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PACTEHMIT U JKUBOTHBIX;
O ®OPMHPOBAHMUE IMPEACTABAEHNIT O 3HAUEHMH BUOAOIMUECKMX HAVK B PE-
LIEHUK [TPOBAEM HEOBXOAMMOCTU PALIMOHAABHOI'O ITPMPOAOITIOAB3OBAHMS,
3ALLUTHI 3AOPOBBS AIOAEN B VCAOBUSAX BBICTPOI'O M3MEHEHUS 9KOAOTMUECKO-
'O KAYECTBA OKPVKAIOIIEN CPEABI;
O OCBOEHME MPHUEMOB OKA3AHHSA MEPBOM MOMOIIH, PAIIMOHAABHOI OPIA-
HUBALIMU TPYAA M OTABIXA, BBIPAIIIMBAHMSA M PASMHOKEHUS KVABTYPHBIX PAC-
TEHUI 1 AOMAIIHUX KUBOTHBIX, VXOAA 3A HUMH.

ECTECTBEHHO-HAYUHBIE ITPEAMETBI. ®U3UKA
O IPMOBPETEHUE OINBITA MPUMEHEHUSA HAVUHBIX METOAOB TTO3HAHUS, HA-
BAIOAEHMS OU3MYECKUX SBAEHUI, TPOBEAEHUS OINBITOB, MPOCTBIX DKCITEPU-
MEHTAABHBIX NCCAEAOBAHUI, MPAMBIX M KOCBEHHBIX U3MEPEHUIT C HCITOAB30-
BAHUEM AHAAOI'OBBIX M LIMGPOBBIX U3MEPUTEABHBIX [TPUBOPOB;
O MOHMMAHME HEM3BEKHOCTH OI'PELIHOCTEIN AIOBBIX N3MEPEHMIT;
¢ NOHUMAHME ®U3NYECKNX OCHOB W TTPHHIIMIIOB AENCTBUS (PABOTBI) MA-
LIMH 1 MEXAHM3MOB, CPEACTB IMEPEABVM/KEHUS 1 CBSI3M, BBITOBBIX ITPMBOPOB,
[MPOMBILIAEHHBIX TEXHOAOIMYECKUX TTPOLIECCOB, BAMSHIS UX HA OKPYIKAIO-
LIVIO CPEAY; OCO3HAHHWE BO3MOJKHBIX MPUUMH TEXHOIEHHBIX 1 DKOAOTMUE-
CKHX KATACTPO®.

TEXHOAOTUSA
0 ®OPMHMPOBAHME YMEHMIT VCTAHABAMBATB B3ANMOCBSA3b 3HAHUIT I10 PA3-
HBIM VUEBHBIM [TPEAMETAM AAS PELIEHMS [TPUKAAAHBIX VUEBHBIX 3AAAU;
O PA3BUTUE VMEHUIT [TIPUMEHSTE TEXHOAOTHUU TTPEACTABAEHUS, [TPEOBPA3O-
BAHMSA W MCIOAB3OBAHMSA MHOOPMALIMHM, OLEHUBATD BO3MOKHOCTU M OBAA-
CTH TIPUMEHEHUS CPEACTB M MHCTPYMEHTOB VKT B COBPEMEHHOM TTPOM3BOA-
CTBE MAM COEPE OBCAV/KHMBAHISL.

TIPOEKT ITPEACTABASIET U3 CEBS ITUKA YPOKOB M3 4 3AHATHI:
1 vroK. MI3VUEHHME TEMBI M1 CBOPKA POBOTA 1O CXEME.
2-3 yPOKH. [TPOTPAMMUPOBAHUE AATOPUTMA AAS PELHIEHUS [TOCTABAEHHOT 3AAAUM.
4 vPOoK. CAMOCTOSTEABHOE ®OPMYAMPOBAHUE VUAIITMMUCS CHUTYALIMU-3AAAUM,

B PAMKAX VPOKA-AITPOBALIM VYAILIMMCS BBIAA TTOCTABAEHA 3AAAYA 1O CITA-
CEHMIO TEPPUTOPUN 3AMOBEAHUKA, TOABEPITIENCS HAITAAEHUIO BABOYEK, VHNY-
TOKUBLINX CAMIIUTOBBIE AEPEBbS. AECHUKAMI PAHEE BBIAA [TPOBEAEHA MOACAA-
KA AEPEBBEB, OAHAKO HE BCE M3 HUX BBIKMAN., HEOBXOAMMO TPOAHAAM3UPOBATH
COCTOSTHUE MOCAKEHHBIX CAKEHIIEB, MTPOU3BECTH HEOBXOAUMBIE AEHCTBUS T1O
UCHPABAEHUIO CHUTYALIMM, HE CONTH C MAPIIPVTA, OBOMAS B3POCABIE AEPEBBS U
PACUYHCTUTH BCTPEYAIOIIMIICS HA ITVTH BYPEAOM.
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BOCIUTATEABHOI 3AAAYEN [IMKAA ABAAETCA TPUBAEYEHUE TTOAPACTA-
FOINEI'O IMTOKOAEHMA K BOITPOCAM DKOAOI'MM, ®OPMHMPOBAHME BEPEKHOI'O, OTBET-
CTBEHHOI'O OTHOMIEHMS K CPEAE, B KOTOPOI Mbl JKMBEM, OTBETCTBEHHOCTU 3A
CBOU AEMCTBUSA B I[MPHUPOAE.

ITPUMEPHBII TTAAH YPOKA 11O ITPOTPAMMUPOBAHHIO AATOPUTMA
AAA PEIIEHUA ITIOCTABAEHHOW 3AAAUU.

IToaroToBkA
¢ M3YUHTE HHOOPMALIMIO 11O TEME [TOTEPH ®OHAOB AECOB 1 3AITOBEAHIKOB
1 BO3MOZKHOCTEI HX BOCITPOU3BEAEHHA.
¢ TIOCETUTE AEC, AEHAPAPHIT MAM BOTAHUYECKUIT CAA,
O TIPOUTHTE WMHCTPYKIIMM AASL VUALIUXCS, NPUBEABHHBIE B [TPHAOKEHNN
LEGO® Epucarion SPIKE™,
O CMOAEAUPVIITE HA MOAE CHTYALIMIO-3AAAUY AAS PEIIEHNA VUAIITUMUCH
OBCYXXAEHME (5 MUH.)
VICMOAB3VITE MAEM, MPUBEAEHHBIE B PA3AEAE HAYAAO OBCVIKAEHMA,
YTOBbL OBCYAUTb TEMY AAHHOI'O 3AHATUSL.
HCroAb3VIATE BUAEO, IPAGUMUECKUE MATEPUAABL M ITPE3EHTALIMN, YTOBbL
OBBACHUTD LIEAU U 3AAAUN AAHHOTO 3AHATUAL.
M ccaEaoBAHUE (20 MUH.)
PACIPEAEANUTE VUAILMXCSH O UX ®VHKLUMOHAABHOMY 3HAYEHHMIO B KO-
MAHAE, BBIBEPUTE KAMTUTAHA-KOOPAMHATOPA KOMAHABIL.
TTPEAAOKUTE AETAM PACCMOTPETB BAPHUAHTBI HAXOKAEHNA HHOOPMALINN
[10 TEME, KAKME HCTOUHNKH BO3MOKHO UCIOAB3OBATb? IAE MX B3ATb?
[TPOAHAAM3BUPYIITE MH®OPMALIMIO C TOYKM 3PEHMA BO3MOZKHOCTH HC-
MMOAB3OBAHUA AAHHBIX B AATOPUTME [POEKTA.
OpbaAcHEHUE (10 MmuH.)
I1IvCTh VUALIMECH BBIMTOAHAT 3AAAYY IO AHAAH3Y OPFAHMU30OBAHHBIX PA-
HEE TTOCAAOK W PACUUCTKE TEPPUTOPUN OT BYPEAOMA.
CoOPMYAUPOBATD CAMOCTOSATEABHO 3AAAUY AASL BBIITOAHEHHSA C [TOMO-
IBIO CO3AAHHOI'O POBOTA.
AomnoAsEHME (10 MuH.)
OBCYAUTE C KAACCOM PE3VABTATBI UCITBITAHUIL.
HE 3ABVABTE OCTABUTH HEMHOT'O BPEMEHU AASA VBOPKI.
OLEHKA
AANTE OLEHKY PABOTE KAKAOI'O VUALLETOCH.
AAS VITPOLIEHUA DTOM 3AAAUM BBl MOKETE MCIIOAB30BATD PASAEA OLIEH-
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HAUYAAO OBCYXXAEHUSA

HAUHUTE OBCYKAEHUE UCIBITAHUIT, 3BAAAB COOTBETCTBYIOIIME BOITPOCHI,
HATIPUMEP, CAEAVIOLLINE:

O TTOUEMY MOKET MOHAAOBUTBCSA BOCITPOU3BOACTBO AECOB?

O KTO 3AHHUMAETCS [TPOBAEMAMU BOCCTAHOBAEHHS AECHOI'O ®OHAA? Ka-
KHM OBPA3OM?

O KAKME TEXHUUYECKHE CPEACTBA HA CETOAHSAIIHNUI AEHB, KAK BAM M3BECT-
HO, MCITOAB3VIOTCH AASL OPTAHM3ALIMU AECHBIX TTOCAAOK?

O KAKMMM KOHCTPYKTMBHBIMM BO3MOZKHOCTAMU AOAKEH BbITh HAAEAEH
POBOT, CITOCOBHBII BBIMOAHWUTE MOAOBHVIO 3AAAUY?

O UTO ABAAETCA OPUEHTHUPOM AAS OITPEAEAEHUS PACCTOSIHUS [TPU TTOCAAKE
AEPEBBEB? KAKUE CVIIECTBYIOT MPABHUAA?

O KAKMM OBPA30OM MOJKHO OPFAHM3OBATH MEPEMEIIEHNUE POBOTA IO TEP-
PUTOPHMU AECHOI'O MACCHBA MAM 3ATTOBEAHUKA? KAKME CPEACTBA MOKHO AASA
HTOI'O UCITOAB30OBATH?

O KAKUE ITPOBAEMBI MOI'VT BO3HUKHYTH HA V/KE OPIAHM30BAHHBIX TTOCAA-
KAX MOAOABIX AEPEBBEB?

TIPEAAOKUTE VUAIIIMMCS MOCMOTPETb BUAEO, TIPE3EHTALIMIO MAW TPA-
OUUYECKUE MATEPUAABI 1O TEME. [TPEAAOKWTE H3VUNTB CIIPABOYHUKU TIO TEME
MMOCAAKU 1 BUOAOTMYECKMX OCOBEHHOCTEI AECHBIX ITOCAAOK. TTPEAAOKUTE MTOA-
FOTOBUTb AETAM PACCKA3BI O CUTYALIMAX, TTOAOBHBIX IMTPOM3OIIEALIEN B COUM.
ITyCTh HIKOABHUKU MPEACTABAT CBOM PACCKA3bl BCEM UAEHAM KOMAHABL. 7KEAA-
TEABHO, AEAATH DTO BE3 UCTTOAB30OBAHUSA UTEHHUS, 11O TTAMATH.

COBETBHI I10 CBOPKE

CBOPKA B KOMAHAE. PABAEAUTE 3AAAHUS IO CBOPKE MEJKAY YAEHAMU KO-
MAHABI, YTOBbI KAJKABII 13 HUX AKTMBHO YUACTBOBAA B ITPOLIECCE KOHCTPYUPOBA-
HUSA U ITPOIPAMMKPOBAHUA:

Vuammrics A: ABHIKVIIYIOCS OCHOBY-TIAAT®OPMY POBOTA
Vuammricss B: MEXAHM3M KOHBEMEPA AAS TIEPEABMIKEHUS CAKEHIIEB
Vuammrics C: TOABEMHBIN MEXAHU3M AAS VBOPKU BYPEAOMA

CAEAAHO AAST MOAEAWMPOBAHUS TTOCAAKU CAKEHIIEB U YBOPKU BYPE-
AOMA (BPEBEH)

1. OCHOBA - ABMKVIIASICSA TIAAT®OPMA HA KOAECAX. [TPEAHABHAUEHA AASl TTEPE-
ABVZKEHMA KOHCTPYKLIMU.

2. KOHBEMEP AAS TTEPEMEIIEHMS CA’KEHIIEB C TTAAT®OPMBI B AVHKY.

3. TTOADEMHBIIT MEXAHU3M AAST VBOPKU VITABIIIMX AEPEBBEB HA MAPIIPVTE.

VICITIOAB3VIITE MPEAMETBI, CAEAAHHBIE CBOUME PYKAMU:

O MAKET MOASIHKU C AEPEBBAMH (AAS OBBE3AA)
O BPEBHA M3 AEPEBA HMAM AETAAEN LEGO
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0 BVYMAKHBIE KPYIU (AA}I OBO3HAUEHMA AVHOK AAA TTOCAAKM CAKEHIIEB 1
AHAAM3WPOBAHIA CI/ITVAL[I/II/I)
0 VUALIMECA AAKE MOI'VT CAMOCTOATEABHO BBIBPATH M3 TEX TTPEAMETOB,

YTO ECTb B KAACCE.

COBETBHI 11O TPOTPAMMHUPOBAHUIO
OCHOBHAS TTPOI'PAMMA (CO3AAHA VUAIIMMMCA HA VPOKE-AHPOBAL[I/II/I)

CI1IOCOBBI CAEAATD 3AAAHUE ELIE MHTEPECHEE
0 TTyCTh VUAILIMECA CAMOCTOSTEABHO COCTABASIOT 3AAAUM AASL PEILIEHMA.
0 VUAILIMECSA MOI'VT CAEAATB PEKBM3WUT CBOUMU PYKAMU U MAKCUMAABHO

BU3VAABHO [PUBAMKEHHBIM K PEAABHOCTU (MUHUATIOPHBIE CAKEHLIBL B
T'OPIIIKAX)
0 BO3MOKHO PA3BUTBCA HA ITAPBI MIAM IPYITITBI U VCTPOUTH COPEBHOBAHHUE.
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B03MOXXHOCTU AASL OUEHKHU
ANCT HABAROAEHWH TTEAATOLA
PA3PABOTANTE KPUTEPUM OLIEHKU, MAKCUMAABHO COOTBETCTBYIOIIME BA-
LIMM 3AAAUAM, HATIPUMEP TAKME:
1. 3AAAHUE BBIITOAHEHO HE IMMOAHOCTBIO.
2. 3AAAHUE BBIITOAHEHO MTOAHOCTBIO.
3. PE3VABTATBI ITPEB3OLIAU OKUAAHUA.
M COAB3YITE CAEAVIOIIME KPUTEPHMM AASL OLIEHKU VCITEXOB AETEI B OBY-
YEHWUM:
O VUALIMECSA MOI'VT OINPEAEAWTD KPUTEPUM OLIEHKM PE3VABTATOB HCITBITA-
HUI.
O VYAIIMECA MOI'VT I[TPOBECTH OBBEKTUBHBIE MCITBITAHISL.
O VUANIMECS MOTYT CAEAATE BBIBOABI HA OCHOBE PE3VABTATOB MCITBITAHUIT
1 OBbACHUTDH KX.
CAMOCTOATEABHASA OLIEHKA
AETH MOT'VT MCITOAB30BATD AAS OLIEHKU LIBETHBIE KPVIU-AVHKH. OMPEAE-
AEHHBII LIBET CUTHAAU3UPYET OB OMPEAEAEHHOM PE3VABTATE. HATIPUMEP:
CHHUI - 1 TOAHOCTBIO VAOBAETBOPEH PE3VABTATAMM CBOEI PABOTHI
KPACHBIN - 4 HE VAOBAETBOPEH PE3VABTATAMU
B3A4AMMHAA OLIEHKA
TTPEAAOKUTE CBOMM YUEHUKAM AATb OLIEHKY PABOTBI APVI' APVTA.
O Ilvecrb OAMH VUEHMK OLIEHUT PABOTY APYIOI'O, HCIIOAB3VS TTPHHLINII,
OMMCAHHBIN BBILIE.
O IIverb VIEHUKHM MPEAOCTABSIT APVE APVIY KOHCTPYKTHBHVIO OBPATHYIO
CBA3b, UTOBbl VAVUILIUTD PABOTY CBOEI KOMAHABI HA CAEAVIOIIEM YPOKE.

PA3BUTHE A3BIKOBEIX HABHIKOB

CrioCOBBI PA3BUTHSA A3BIKOBBIX HABBIKOB:
O TIOMPOCUTE VUAIIMXCSA TTOATOTOBUTH TMPE3EHTALIMIO AN BHAEOOB3OP,
MPEACTABASIIOIINE U3 CEBS PACCKA3-DKCKVPCUIO MO 3AMTOBEAHUKY, KOTOPBII
MIPUIITAOCH CITACATH. KAKAS KATACTPO®A MOCTUTAA 3ATIOBEAHUK, U UTO VAA-
AOCH CAEAATD, YTOBBI MCITPABUTH CUTVALIMIO?
O TIPEAAOKUTE ITOAIOTOBUTH AETSAM PACCKA3bl O CUTYALIMAX, TOAOBHBIX
MPOMBOLIEAIIEN B COul.
O TIPEAAOKUTE IIKOABHUKAM COOPMYAMPOBATE CBOU YCAOBUS U CLIEHAPUI
APYTHX 3AAAY ITO AAHHOT TEME C UCTIOAB30BAHUEM KOHCTPYKTUBA COBPAHHO-
'O POBOTA BE3 BHECEHUS MPUHIIMIIMAABHBIX U3MEHEHHIT.
O TIPEAAOKUTE VUALLIMMCS OIVBAMKOBATH BMAEO HA COOTBETCTBYIOIIMX
ITAOIIAAKAX U MCITOAB30OBATH KOMMEHTAPUN B KAYECTBE OBPATHOIT CBS3IL.
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T'PUMEYAHUE. AAA BRITIOAHEHHA 9TOIO 3AAAHWUA TPEBYETCA AOIOAHU-
TEABHOE BPEMAL.
PA3BUTHE MATEMATHUUYECKUX HABBIKOB
CTIOCOBBI PA3BUTHUA MATEMATHYECKUX HABBIKOB:
O PACCKAKUTE O TIOHATHN BECOBBIX KODOOUIIUEHTOB, KOTOPOE HCITOAB3Y-
ETCS AASL OLEHKU. HAMPUMEP, MPHM MCHOAB30OBAHUN BECOBBIX KODOOUIIUEH-
TOB D®PEKTUBHOCTb MOJKET CKAAABIBATBCA U3 25 % BHENIHETO BUAA, 20 %
CTOUMOCTH, 5 % MOBMABHOCTU U 50 % BECA. OBBACHUTE, YTO CYMMA BCEX
BECOBBIX KOD®OUIMEHTOB AOAKHA BbITh PABHA 100 %.
O TTOMPOCUTE VUAIIMXCS OLEHUTD KAKABIFT 3AXBAT (AOBABASSA MAN BBIYM-
TAA 10 1 BAAAY) 1O KAJKAOMY M3 AOTOAHUTEABHBIX KPUTEPUEB W 3ATEM Bbl-
YICAWTD BECOBBIE KODOOUITUEHTHI.
T'PUMEYAHWUE. AAA BRITIOAHEHHA STOIO 3AAAHWUA TPEBYETCA AOIOAHH-
TEABHOE BPEMAL.
TTEPCITEKTHBBI ITPO®ECCUOHAABHOTO PA3BUTUSA
VYAIIMECSH, KOTOPBIM BBIAO UHTEPECHO AAHHOE 3AAAHUE, MOTVT MOMPO-
BOBATD CEBSI B CAEAVIOIIUX COEPAX AEATEABHOCTH:
0 CEABCKOE XO3SFICTBO M CAAOBOACTBO;
¢ BU3HEC M ®MHAHCHI (IPEATTPUHUMATEABCTBO);
¢ MPOM3BOACTBO M MH’KEHEPHOE AEAO (ITPOEKTHPOBAHUE).

TAKHUM OBPA3OM, MOAEADB PobOTA-CHACATEAS AECA SABASETCS MPOOBPA-
30M POBOTOTEXHHUYECKOT'O MEXAHM3MA, TTOMOTAIOIIETO BO3OBHOBAATH VTEPAH-
HBIE 10 KAKOIN — AMBO TPUYUHE: [MOKAPBI, BPEAUTEAN, BPAKOHBEPBI 1 T.I1., ®PAT-
MEHTBI AECHBIX MACCHMBOB. POBOT AOAKEH VMETb CAEAOBATB 1O OMNPEAEAEHHOI
3APAHEE TPAEKTOPHHM, AMBO TIPH ITOMOIIM CHMCTEM HABUI'ALIMM M AMCTAHIIMOHHO
PACITOAOKEHHOI'O HABHUI'ATOPA, AHAAM3WPYA PEAABHVIO CUTVALIMIO M AAHAIIA®T
IO ITYTHU CAEAOBAHMA: AEPEBbA, bBYPEAOM, VKE UMEIOIWECA MOAOABIE TTOCAAKM.

HA 3AHATUM AETU TPOBEAM AHAAM3 TEMBI: TPOBAEMbBI VTEPU AECHBIX MAC-
CUBOB, BO3MOKHOCTU PEILIEHMS, OIBIT PEIUEHMS, CYIIECTBVIOLINIT HA CETOAHSIII-
HUI AEHBb: BOAOHTEPCKAS AEATEABHOCTB, AECHUKH, C MCTTOAB3OBAHMEM KOMAHABI
CIELIMAAMCTOB M KPVITHOWM CIELMAANU3UPOBAHHONM TEXHUKU, PACCMOTPEAU CVIIE-
CTBVIOIIME MEXAHMYECKME CPEACTBA AAA ITOCAAKHM, M3VUMAM TTPABMAA TTOCAAKM
CAKEHHLEB: OIPEAEAEHUME PACCTOAHUA MEXAY CAXKEHIAMM, MHCOAALIMA, HEOBL-
XOAMMOCTDB TTOAKOPMOK. AAAEE PEIITAAY KOHKPETHO TTOCTABAEHHVIO TTEAAT'OI'OM
3AAAUV: TPAEKTOPUSA ABVKEHUSA 3AAAHA UEPHOM AMHHWEN, HVKHO BBIAO TTPOAHA-
AVBUPOBATb PAHEE OPIAHM3OBAHHBIE MOAOABIE TTOCAAKW: 3AOPOB AU CAKEHELL?
W TOIrAA C HUM HUYEI'O HE HY/KHO AEAATDB, TOABKO 3A®HMKCHUPOBATDH C ITOMOIIBIO
3BVKOBOI'O CHUI'HAAA, YTO BCE B ITOPAAKE. AMBO CAJKEHELL HE IIPVDKHACS U HYK-
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HA TIOBTOPHAS ITOCAAKA. YBPATb BYPEAOM HA [VTH U OBOWTH B3POCABIE AEPEBbBS
HE TTOBPEAMB UX. POBOT MMEET ITOABEMHbBII MEXAHM3M AAS PACUYMCTKU AECA U
KOHBEWMEP AAS TTOCAAKU CAKEHIIEB, KOTOPBIE CAM KE M AOCTABASET. OCHAILIEH
MOTOPAMM AAA MEPEABMKEHMA M ITOABEMA, AATYMKAMU I'MPOCKOITMYECKKMM, PAC-
CTOAHMA 1 LIBETA.

K KOHILY 3AHATUSA BBIAM COOPMYAUPOBAHBI TPU AOBOABHO MHTEPECHBIX
VCAOBUA HA BYAVIIEE: POBOT MOKET ®HNKCHUPOBATH M OBO3HAYATH KAKMM-AHMBO
OBPA3OM HAPVIHHUTEASA —BPAKOHBEPA, BBIPABHMBATH HEPOBHOCTH I'PYHTA (HAIIPI/IA
MEP, TPAHIIEN OT ITPOE3AA MALL[I/IH), AOBABAATH VAOBPEHMA K OCVIIECTBAEHHBIM
PAHEE TMOCAAKAM. B LIEAOM PABOTA TTOKA3AAA, YTO ITPOEKT POBOTA AOCTVIIEH
AAS PEAAMBALIMU IHKOABHUKAMM 1214 AET, UMEIOHIVMM OTIBIT PABOTBI M TTPO-
TPAMMUPOBAHUSA C KOHCTPVKTOPAMU LEGO. IToMCK HEOBXOAMMOIT AAST BBITTOA-
HEHUSA MTHOOPMALIMU HYKHO TTOAHOCTBIO BO3AATATD HA VUAILIUXCA. DTO MOMOKET
HAVUUTBCSA OBAAAEBATH HABBIKAMU MCCAEAOBATEABCKON AEATEABHOCTH: IAE MO-
JKET BbITb HY’KHAS MHOOPMALIMA? KAKME NCTOUYHMKK MHOOPMALIMU CYLIECTBYIOT?
KAK COOPMYAMPOBATH MOMCKOBBIN 3ATIPOC AAA DOOPEKTUBHOTO MOMCKA? KAKME
AAHHBIE B OBIHIEM OBFBEME MHOOPMALIMM OKAKVTCA IMMTOAE3HBIMM AAA PEAAM3ALIVI
POTPAMMBI? 1 APYIHME BOMPOCBHL. MOKHO MCIOAB3OBATH AASL AHAAM3A AETbMU
CITEIIMAABHO COCTABAEHHBIE TEKCTBI, TAE HEOBXOANMASA AAS MCITOAB3OBAHWMSA MH-
POPMALIMSA BCTPOEHA HEOUYEBMAHBIM OBPA3OM, YTO TPEHMPVET BOCIIPUATHE TEK-
CTA, ITPOLIECCBI MBIIITAEHMSA B ITPOTMBOBEC KAMITOBOMY BOCITPUATUIO MHOOPMALIMM
MHOI'MMM COBPEMEHHBIMM IHKOABHWUKAMM.
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Mreroanueckurt LEGO EDUCATION STEAM-1TPOEKT
«3AKOH MHEPLIUU C LEGO SPIKE PRIME»

OAbx0B HukntA MHUXAMAOBIY,

Karrriy CEMEH MAPATOBIY,

Ot11ETOBA AHACTACHA CEPIEEBHA,

BErE3yE KCEHNA AEHUCOBHA,

T1acTyxoB AAEKCAHAP AAEKCAHAPOBIY,
cTVAEHTH MHT-201, I’”AOY BO MITIY IO

BPEMA CTPEMUTEABHO BEKWUT BITEPEA, M TEXHOAOI'MU HE CTOST HA ME-
CTE, POBHO TAK JKE, KAK U METOABI [TPETTOAABAHUA. HA CEFTOAHAIITHNI AEHB LLEGO
CTPEMUTEABHO BPBIBAETCSI B CUCTEMY OBPA3OBAHMA. MHOIME M3 HAC B AETCTBE
UIPAAU C KOHCTPYKTOPOM LLEGO DUPLO, KOHCTPYMPOBAAM POBOTOB U3 KOAAEKIUU
LeEGO TECHNIC. CPABHUTEABHO HEAABHO MOSBUACSH KOHCTPYKTOP LEGO SPIKE
EDUCATION, KOTOPBIIT MOKHO AKTHBHO MCIOAB3OBATH B OBPA3OBATEABHOM
MPOLECCE. KOHCTPYKTOP MOJKET CAEAATH VPOK HE TOABKO MHTEPECHBIM H3-3A
UTPOBOM ®OPMBI, HO M HATASIAHBIM, [TOMOYb BOCITPOU3BECTH UTPOBYIO MOAEAD PE-
AABHOCTH, MOBBICUTh KAUECTBO VCBOEHMS MATEPMAAA OBVUYAIOIINUMUCS.

ITEAP METOAMUYECKON PA3PABOTKH: [TO3HAKOMUTH OBVUAIOIIUXCA C
MOMOIIBIO MCMOAB30BAHMS KOHCTPYKTOPA LEGO SPIKE EDUCATION c 3A-
KOHAMU HBIOTOHA (IEPBBIM 3AKOHOM MHEPLIMH), BBICTPAUBAS MEXAHU3Mbl META-
MPEAMETHBIX CBA3EIN OBAACTE MHOOPMATUKH, POBOTOTEXHUKU U dUSUKH.

OBPA3OBATEABHBIE PE3YABTATBI:

1. PA3BUTUE AHAAUTUYECKUX KOMIETEHLIMIT, A UMEHHO, VMEHWE CTABUTB LIEAB,
BUAETD 3AAAUY M OBOCHOBBIBATD CITOCOBbI EE PEIIEHUS;

2. PA3BUTHUE WHKEHEPHO-KOHCTPYKTHUBHBIX KOMMETEHIWIT: VMEHUE MPUAYMbI-
BATBH TEXHWUYECKOE PEHIEHUE B COOTBETCTBUM C TTOCTABAEHHOI 3AAAUEI U
CO3AAHHOM MMPOBAEMHOI CUTYALINEIT;

3.  MBOBPETATEABHOCTH HA OCHOBE AATOPUTMU3ALIMN AEATEABHOCTU;
WMHKEHEPHOE MBIIIAEHUE;

5. VMEHUE MOAEAUPOBATbH MPOAVKT BYAVIIEIN KOHCTPYKTUBHOI M UHKEHEPHOI!
AESTEABHOCTHU;

6. KOMMYHUKATUBHBIE KOMMOETEHIIMNU: VMEHUE PEIIATB 3AAAUY COBMECTHO C
[MAPTHEPOM O AEATEABHOCTU; MPOABAATH MHULIMATUBY B COBMECTHOW AES-
TEABHOCTH;

7. VMEHME UHTETPUPOBATb TEXHOAOTUUECKHUE, [IM®POBBIE UHCTPYMEHTBI B CO3-
AAHUM TBOPYECKOI'O MTPOAVKTA.
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PACCMOTPUM TMPUMEP 3AHATHA IO TEME: 3AKOH MHEPLIMM U LEGO

EDUCATION SPIKE

TIPEAMET: HHOOPMATHKA (POBOTOTEXHMKA) 1 ®U3MKA
BPEMs TTIPOBEAEHUA YPOKA: 90 MUHVT (2*45)
YPOBEHB: BA3OBbBII, 7-8 KAACCHI

METOABI OBYUEHUS: YACTUYHO-TTOMCKOBBIN, MICCAEAOBATEABCKUIT

DOPMBI OPTAHU3ALIUH OBYUEHUA: NMHAVUBUAYAABHASA, IPVIITIOBASL.

CPEACTBA OBYUEHUSA: KOMITBIOTEP AASL VIUTEAS, [TPOEKTOP, KOMITBIOTE-
Pbl 110 KOAMYECTBY I'PYIIIT; KOHCTPYKTOPBL « LEGO EDUCATION - SPIKE-PRIMEN>.

60Thbl

37AN Brems Onu1CcAHVE
BBOAHAS YACTb 5 MUHYT | TTOCTAHOBKA 3AZAUN
TEOPETWMYECKAS YACTb 1 15 PA360P NEPBOIO 3AKOHA HbIOTOHA (BOMPOCHO-OTBETHAS
MUHYT ®OPMA);
JEMOHCTPAL|SI PABOTbI 3AKOHA HA BbITOBOM MPUMEPE (MPOBE/E-
HUVE SKCMEPVMEHTA, NO3BOJISIOLLErO HAT/ISIAHO MOKA3ATb 3AKOH
WNHEPLIA)
[MPAKTUYECKAS YACTb 1 20 MMPEACTABNEHWUE KOHCTPYKTOPA LEGO (AEMOHCTPALIMSt COCTABA
MUHYT HABOPA, MPEACTABNEHUE AETANEN, NPABUIA MPU PABOTE C KOH-
CTPYKTOPOM LEGO);
JNEMOHCTPALMS YKE FOTOBBIX TENIEXKW U XABA, KOTOPbIA MPEA-
CTOUT COBPATb OBYYAOLLIMMCS];
CBOP MOZENN TENEXKM (BBOAHAS YACTb, NPEACTABNEHME UH-
CTPYKLIMM MO CEOPY MOZENN, CEOP MOAENN)
TEOPETUYECKAS YACTb 2 10 OCHOBbI MPOrPAMMUPOBAHUS B CPEAE SCRATCH (BBOZAHAS YACTb,
MUHYT 3HAKOMCTBO CO SCRATCH)
[PAKTUYECKAS YACTb 2 20 CO3AHVE NPOrPAMMBbI /151 PABOTbI C XABOM;
MUHYT OBKATKA COBPAHHOVI MOZE/M C UCMO/b30BAHVEM MPOMPAMMBbI
JEMOHCTPALIMS MOAENN 10 PA3BOP KAX/0r0 NONOXEHWUS XABA U TENEXKM (1 NPOroH);
MUHYT NOBTOPHOE MPOBEAEHWE 3KCMEPUMEHTA C U3MEHEHUEM
CKOPOCTW U JOBABMEHVEM TPY3A (2 MPOTrOHA, UTOBbI YBUAETH
3AKOHOMEPHOCTb)
PEdnEKCKS, OBPATHAS 5 MuHYT | OnPOC HA NIAT®OPME MENTIMETER.COM HA OCHOBAHWW NH®OP-
CBSA3b MALMW 13 PASAENA “OLIEHKA”.
3aBepLueHVe pa- 5 MUHYT | YBOPKA KOHCTPYKTOPA

B XOAE AAHHOT'O 3AHATHS MOTYT BbITb AOCTUTI'HYTBI CAMBIE PA3AMYHBIE

ITEAM.

AI/IAAKTI/I‘IECKA}I LIEAB: TTO3HAKOMMWTb OBVUAIOIIMXCA C 1-bIM 3AKOHOM
M. HprOTOHA «3AKOH MHEPLIMMY» M CO3AATB YCAOBHUA AAA ®OPMUPOBAHUA 3HAHMIA
O CO3AAHMM TIPOI'PAMMBI AASL LEGO-MOAEAN CPEACTBAMIM TEXHOAOI'MM PA3BUTHA

KPUTUYECKOTO MBILIAEHVSA, MHOOPMALIMOHHO-KOMMYHUKALIMOHHOM TEXHOAOTUH,

TEXHOAOTMU LEGO-KOHCTPYHUPOBAHMS.
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OBPA3OBATEABHBIE LIEAU: CO3AATH VCAOBUS AAS TTOAVIEHHS M VCBOE-
HUA VAEHUKAMU HOBBIX 3HAHHWIT O [TPOIPAMMUPOBAHUI HA SA3BIKE «SCRATCH»; ®OP-
MUPOBATH HABBIKM PABOTBI C KOHCTPYKTOPOM LLEGO M HABBIKU COBMECTHOIT PABO-
TBl B CETU VIHTEPHET; OBOBIINTD 3HAHUSA HA VPOBHE MEJKITPEAMETHBIX CBS3EI.

PA3BUBAIOIIUE LIEAU: GOPMUPOBATD HABBIKM KPUTUYECKOTO MBIITAEHIS
1 KOHCTPYKTOPCKUE HABBIKU UEPE3 DKCIEPUMEHTAABHVIO AESTEABHOCTH, UYEPE3
PABOTY C MHOGOPMAIIMEN, UEPE3 MHTEPAKTUBHOE B3AMMOAENCTBUE VUAIIUXCS; CO-
AEVICTBOBATB PA3BUTUIO KOMMYHUKATUBHBIX VMEHWI VUAIIIMXCA.

BOCHUTATEABHBIE LIEAM: CO3AATH VCAOBUS AASL TTPOSIBAEHUST CAMOCTOSI-
TEABHOCTH, AKTUBHOCTU VUYAIIUXCS; BOCTIUTBIBATD VBAKEHUE K UHTEAAEKTYAAB-
HOMY TPYAV, VMEHUE PABOTATB B TPVIITIAX.

WBVUNB MATEPUAA, VUAIITUECA AOAJKHBI:

O 3HATB/IIOHHUMATB: TTIPABUAA CO3AAHUS [TPOIPAMMBI B [IPOI PAMMHO CPEAE
«SPIKE-PRIME — LEGO EDUCATION»; KOMAHABIL, HEOBXOAUMBIE AASL CO3AA-
HUSA [TPOIPAMMBI;

0 VMETB: BHOCHUTb M3MEHEHHS B IMPOIPAMMY AO TEX TIOP, TIOKA HE BVAET
MOAVYEH

7ZKEAAEMBITT PE3VABTAT; PA3PABATBIBATD AEICTBVIOIIME MOAEAU U3 AE-
TAAEM KOHCTPYKTOPA AAA PEHIEHUSA TTOCTABAEHHOT 3AAAUM; C TTOMOIIBKO AATUN-
KOB VITPABASAITb POBOTAMU; OCVIIECTBAATH PEGAEKCHIO CBOEM AEATEABHOCTU; PA-
BOTATb B [TAPAX, TPVITITAX.

XOA 3AHATHA.

CUCTEMBI OTCUETA, B KOTOPBIX BBIMOAHSIETCSA 3AKOH MHEPLIMN, HA3BIBA-
10T UHEPIHUAABHBIMU. CBA3AHHASA C 3EMAEN CUCTEMA OTCUETA HE EAMHCTBEHHAS
WHEPLIMAABHAS CUCTEMA. MHEPLHMAABHBIX CUCTEM BECKOHEUHO MHOTrO. HAmpu-
MEP, CUCTEMA OTCURTA, CBA3AHHAS C AIOBBIM MOE3AOM, ABVMKVIINMCSA PABHOMEP-
HO Y MPAMOAMHENHO OTHOCUTEABHO 3EMAM, TAK/KE ABASETCSA MHEPLIMAABHOI CU-
CTEMOI. ECAM MOE3A HAUMHAET TOPMO3UTb UAW ABUTATHCA MO UCKPMBAEHHOMY
VYACTKY TIVTH, TO CBA3AHHAS C HUM CUCTEMA OTCUETA VKE HE BVAET ABASTBCS
MHEPITUAABHOI. HA MPUMEPE HAIIEI TEAEKKM C XABOM MBI MOKEM VBUAETD, UTO
[P UIBMEHEHWH CKOPOCTU V HAC BYAET MEHATBHCSA MOIIHOCTb COTTPUKOCHOBEHMS
C TEAEKKOM U EE PACCTOAHUE AO [TOAHOI'O TOPMOKEHUS.

AABATITE POBEAEM HECKOABKO M3MEPEHUI, BAATOAAPSI KOTOPBIM MbI BbI-
SICHUM DTV 3AKOHOMEPHOCTb.

O TIEPBBIE MOACYETHI BYAEM TTPOBOAUTD C 3A®@HUKCHPOBAHHBIMU OBOPOTA-
MU. 3ATTVCKAEM XAB, TEAEKKA OTTAAKUBAETCS, U3MEPSIEM TTVTh.

¢ MBMEHAEM KOAMYECTBO OBOPOTOB OTHOCHTEABHO MCXOAHBIX [TAPAME-
TPOB HA MEHBIIEE. [IPOBOAMM TAKHME KE M3MEPEHMUSI.

O MBMEHSEM KOAMYECTBO OBOPOTOB OTHOCHUTEABHO HMCXOAHBIX MMAPAME-
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TPOB HA BOABLIEE. [TPOBOAMM TAKHME JKE NU3MEPEHHA.
O ABAAEM BBIBOA, OT UEI'O 3ABMCUT AAMHA ITVTU TEAEKKU.
AOBABAEHUE MACCBHI T'PV3A. PACCMOTPUM CBA3b WHEPLIMN C MACCOM
TEAA. B COBPEMEHHOIT OU3UKE HAAMYWE TAKOW CBSI3U SABASIETCS AKCUOMOI. TAK,
M.I"Baanmes 1 A.A.TTOB3HEP B KVPCE OBLIEN ®M3KKK (2009) MUIIVT, YTO «MACCA
TEAA ABASETCA KOAMUYECTBEHHO XAPAKTEPMCTUKONM MHEPTHOCTH TEAA. BCE TEAA
M3MEHSAIOT CBOIO CKOPOCTb HE MTHOBEHHO, A ITOCTEIEHHO ITPM UX B3AMMOAEI-
CTBUM C APVIMMH TEAAMM, T.E. OBAAAAIOT MHEPTHOCTBIOY. TOKE CAMOE T'OBO-
PUTCS B VUEBHUKE OU3UKKW AAA BBICHIEN HIKOABI TOA PEA. I.C.AAHACEEPTA (2008):
«MEPY MHEPLIMM TEAA HA3BIBAIOT MACCOM. MACCA TEAA ECTb XAPAKTEPHOE ®M3M-
YECKOE CBOFCTBO, OMPEAEASIOIIEE COOTHOINEHNE MEKAY AEACTBYIOIIE HA DTO
TEAO CHAOIT 1 COOBIIAEMBIM EIO TEAY VCKOPEHMEM M= F/A, oTkvAA F= Ma».
KAK ITPABUABHO CKA3AA OAMH M3 ABTOPOB, ®EHOMEH MHEPLIMH TOABASAET-

Cs1 TOABKO TOTAA, KOTAA HA TEAO C OMNPEAEABHHOM MACCOA AEMCTBYET KAKASA-TO
CHAA. B HAIIEM CAVYAE B TEAEZKKY C I'PY3MKOM BYAET VAAPATBCS XAB, M C U3ME-
HEHMEM MACCBHI TEAEKKA BYAET OTBE37KATb HA ONPEAEAEHHOE PACCTOAHME. HA
KAKOE MMEHHO, M KAKASl BYAET AAMHA TTVTH, MBI 11 AOAKHBI V3HATD.

O 3ANVCTUTB XAB, [TOMEPUTb PACCTOSIHUE BE3 I'PV3A.

O TIOCTENEHHO AOBABAATB I'PV3 (IO HAPACTAFOLIEI), U3MEPATD MTOCAE 3A-

[IVCKA PACCTOAHUE, MTPOMAEHHOE TEAEZKKOM.

O AEAAEM BBIBOA.

PA3BAATOUHBIN MATEPUAA

WVI3MEHEHWE CKOPOCTM

Konnyectso osoPOTOB [OnnHA nytn

BbiBoa:

AOBAB/’IEHV]E MACCbI FPY3A

MAcca rpy3a [nvHA nytn

BbiBoa:

COBETBI ITO CBOPKE:
TIP11 MOATOTOBKE MOAEAE CAEAVET VBEAUTBCSA, UTO KAKAAS MOAEAD ITO-
CTPOEHA ITPABUABHO, U BCE MEXAHM3MBI PABOTAIOT AOAKHBIM OBPA30OM. VIHOOPMA-
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LM O HACTPOVIKE MOAEAM U BO3BPAIIIEHWU EE B HAYUAABHOE TTOAOKEHUE TIPUBEAE-
HA HA TTOCAEAHEIT CTPAHUIIE MHCTPYKILMU 1O CBOPKE.
HEobxoAmmo:
O TIPOBEPUTD, UTO BCE V3ABI [IPABUABHO 3AKPEITAEHBL.
O TIPOBEPUTD, UTO BCE ITPOBOAA HE IEPEINYTAHBI 1 COEAMHSIOT KOHTPOA-
AEP C AATUMKAMH,
O TIPOBEPUTDH, BCE AN AATYMKIN PACTIOAOKEHDI B HY/KHBIX SYEITKAX.
CTI0COBBI YTIPOCTUTD 3AAAHUE:
0 VBEAMUNTH KOAUUECTBO YUACTHHMKOB B KOMAHAE.
O VAEAWTE BOABIIE BPEMEHU PA3BSICHEHWIO HASHAUEHUS PASAMYHBIX TTAPA-
METPOB MMPOIPAMMHBIX BAOKOB.
O TTOMOIATH VUACTHHMKAM B CBOPKE M [TPOIPAMMUPOBAHUIM MOAEAM.
CI10COBEl CAEAATD 3AAAHUE ELLIE UHTEPECHEE:
O TIPOBECTU MUHU-WUIPY.
O TIPEAAOKUTH YUAILIUMCS UCITIOAB3OBATH TMPOCKOITUUECKUIT AATUMK U HA-
MMHUCATD MPOIPAMMY, BBIMOAHSASA KOTOPYIO UX [IPUBOAHAS MAAT®OPMA BYAET
ABHTATBHCS TTO KBAAPATHOI TPAEKTOPHM.
O HCIBITBIBATE CKOPOCTD M TOUHOCTb ABUZKEHMS [TAATOOPMBI HA BOABIION
[MAOILIAAM, HATIPUMEP, HA CTOAE AASl IPOBEAEHUSA COPEBHOBAHMIA.
O KAKAAS KOMAHAA PA3PABATBIBAET CBOIO BEPCHIO MAKETA, ITOCAE UEI'O
AEMOHCTPUPVET EF TTEPEA AVAMTOPUEI.
Bo3aMoKHOCTH A44 OLIEHKH:
1. OBOCHOBAHHOCTb.
2. TToAAUA.
3. PABOTA KOMAHABI.
KpruTEPHM OLIEHKH, MAKCUMAABHO COOTBETCTBYIOILIME BAIIIMM 3AAAYAM,
HAITPUMEP, TAKHUE:
0 3AAAHUME BBITOAHEHO HE ITOAHOCTBIO.
0 3AAAHUME BBITOAHEHO [TOAHOCTBIO.
O PE3VABTATHI [TPEB3OIIAU OKUAAHISL.
HICITOABSYHATE CAEAYVIOUIME KPUTEPUH AAA OLIEHKHA YCIIEBAEMOCTH YYA-
IXCA:
O VUALIMECSA BBIBUPAIOT COOTBETCTBYVIOIINE BAOKU AAS ITPOIPAMMMPOBA-
HUAL.
O VUAIIMECA VMEIOT U3MEHSTE [TAPAMETPEI [TPOIPAMMHBIX BAOKOB B 3ABU-
CHMOCTH OT MOCTABAEHHBIX 3AAAU M OKPVKAIOIINX VCAOBUIT.
O VUANIMECS VMEIOT CO3AABATD ITPOTPAMMBI, OBBEAMHAA HECKOABKO ITPO-
I'PAMMHBIX BAOKOB.
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CAMOCTOATEABHASA (B3AMMHASA) [IPOBEPKA OBYUAIOLIMXCA. KOMAHABI ME-
HAIOTCSA MOAEAAMU AASL [TPOBEPKU, OTBEUYAS HA HECKOABKO BOIPOCOB:
O UTO BBl BBl AOBABHMAM B AAHHVIO MOAEADB?
O KAKHE MPEMMYIIECTBA BbI BUAUTE V DTOM MOAEAN?
O 9TO BBI BBI AOBABHAN B MOAEAD, YTOBBI AATE EIT AOTTOAHUTEABHYIO OVHK-
HIO?
PA3BUTHUE MHBIX HABBIKOB:
PABOTA B KOMAHAE.
TBOPYECKOE MBILLIAEHMS.
MIMIPOBUBALIMAL.

BN

BBIMOAHEHUE PABOTBI B CKATBIE CPOKU.

TTPUMEP TTPOIPAMMBI AASL XABA B MPOIPAMME «LEGO EDUCATION -
SPIKE-PRIME».

P xorpa sanyckaetcs noanporpamma p  Korpa sanyckaeTca noanporpamMma

@ A - 3a0arb CKOPOCTH @ % ® B 3apaTh CKOPOCTH @

® A . 3anycrute Motop (3 . @ B 3anyctuts motop k) o

p  Korpa sanyckaercs noAnporpamMma

NOBTOPATL BCerga

® A+B » OCTAaHOBHUTb MOTOpP

OCTaHOBMTEL BCe w
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Meroanueckut LEGO EDUCATION STEAM-1TPOEKT
«OCBOEHUE KOCMOCA. ['VCEHULIBI TIPOTUB KOAEC»

EremriA EKATEPUHA AAEKCEEBHA,
CTYAEHTKA MAT-182 UL]O MITIY

LEGO® MINDSTORMS® EpucatioN EV3 — 5TO NPAKTUUECKOE PO-
BOTOTEXHUYECKOE MEKITPEAMETHOE VUEBHOE PEIIEHUE, KOTOPOE MTPU3BAHO 3AMH-
TEPECOBATB VUAIIMXCS M [MTOCTABUTH MTEPEA HUMM 3AAAUN 13 OBAACTH STEM 1 po-
BOTOTEXHUKHU B CUTYAILUAX, «BAU3KNX K PEAABHOCTUY. PEITEHME MINDSTORMS
EV3, AETKO AAAITTUPYEMOE AAS AFOBO VUEBHOT CPEABI, [IPEAOCTABAAET BO3MOK-
HOCTU AAS PA3BUTUSA V VUAIIIMXCSA VBEPEHHOCTH B CEBE B ITPOIECCE BCECTOPOHHNX
MCCAEAOBAHUIT 1 TOTOBUT UX K AAABHEFIIEMY U3VUEHUIO MHOOPMATHKU, MHKE-
HEPHOTI'O UCKVCCTBA M APYI'MX CMEJKHBIX HAVK.

OBPA3OBATEABHBIE PE3YABTATBI:

MATEMATHKA U UH®OPMATUKA
0 PA3BUTHME VMEHWI1 MPUMEHSATH M3VUEHHBIE [OHATUS, PE3VABTATBI, ME-
TOABI AASL PELIEHUS 3AAAU TTPAKTUUECKOIO XAPAKTEPA M 3AAAU M3 CMEKHBIX
AVCLIMITAMH C UCITOAB30OBAHUEM ITPU HEOBXOAUMOCTU CITPABOUHBIX MATEPUA-
AOB, KOMITBIOTEPA, [TOAB30OBATBCS OLIEHKON M [IPUKHUAKO ITPU [TPAKTUYECKIX
PACUETAX;
0 @OPMUPOBAHME MHOOPMAILIMOHHOM M AATOPUTMHUYECKOT KVABTVPEI; ®OP-
MUPOBAHME [IPEACTABAEHUS O KOMITBIOTEPE KAK VHUBEPCAABHOM YCTPOMCTBE
OBPABOTKU MHO®OPMALIMM; PA3BUTUE OCHOBHBIX HABBIKOB M VMEHHIT HUCITOAD-
30BAHUS KOMITBIOTEPHBIX VCTPOIICTB;
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O ®OPMHUPOBAHUE TMPEACTABAEHMS OB OCHOBHBIX M3VUAEMBIX TTOHATHSIX:
NHO®OPMALIMA, AATOPUTM, MOAEAB — M MX CBOMCTBAX;
O PA3BUTHUE AATOPUTMUYECKOI'O MBIIIAEHNS, HEOBXOAUMOT'O AASL [TPODEC-
CHOHAABHON AEATEABHOCTU B COBPEMEHHOM OBIIECTBE; PA3BUTUE VMEHMUII
COCTABUTDH W 3AMMCATH AATOPUTM AASL KOHKPETHOT'O UCITOAHWUTEAS;, ®OPMM-
POBAHME 3HAHHWI OB AATOPUTMUYECKUX KOHCTPYKIIMAX, AOTUUECKUX 3HAUE-
HUAX W OMNEPALMAX; 3HAKOMCTBO C OAHUM U3 A3BIKOB [MPOIPAMMMUPOBAHMA
U OCHOBHBIMM AATOPUTMUUYECKUMMU CTPYKTVPAMM - AMHEMHOM, YCAOBHOI U
LIMKAMYECKOI.

ECTECTBEHHO-HAYUHBIE IIPEAMETBI
O OBAAAEHME HAVUHBIM [TOAXOAOM K PEIIEHMIO PASAMUYHBIX 3AAAU;
O OBAAAEHME VMEHHAMH @®OPMYAMPOBATH THUITOTE3BI, KOHCTPYUPOBATD,
MPOBOAUTD DKCITEPMMEHTBI, OLIEHMBATB [TOAYUYEHHBIE PE3VABTATHI;
O OBAAAEHME YMEHUEM COMOCTABASITD DKCIIEPMMEHTAABHBIE U TEOPETUUE-
CKME 3HAHHMSA C OFbEKTUBHBIMI PEAAUAMMU JKHU3HM.

ECTECTBEHHO-HAYUHBIE IIPEAMETbI. @U3UKA
O IPMOBPETEHUE OINBITA NPUMEHEHMSA HAVUHBIX METOAOB TTO3HAHUS, HA-
BAIOAEHUST ®U3UYECKUX SABAEHUI, MPOBEAEHMS OIBITOB, [MPOCTBIX DKCIEPK-
MEHTAABHBIX MICCAEAOBAHUI, TIPAMBIX M KOCBEHHBIX MU3MEPEHUIT C UCTTOAB30O-
BAHUEM AHAAOI'OBBIX U LU®POBBIX M3MEPHUTEABHBIX ITPUBOPOB; MOHUMAHUE
HEM3BEKHOCTH TTOI'PELIHOCTEN AFOBBIX M3MEPEHMUI;
¢ NOHUMAHME ®U3WYECKNX OCHOB W TIPUHIIMIIOB AENCTBUS (PABOTBI) MA-
IIMH U MEXAHU3MOB, CPEACTB MEPEABVMKEHWSA M CBSA3U, BBITOBBIX MMPUBOPOB,
[POMBIIIAEHHBIX TEXHOAOTMUECKUX MPOLIECCOB, BAMSHUSA MX HA OKPYKAIO-
[IVIO CPEAY; OCO3HAHME BO3MO’KHBIX IMPUUYMH TEXHOI'EHHBIX 1 ®KOAOTMYE-
CKMX KATACTPO®.

TEXHOAOTUSA
O OBAAAEHME METOAAMM VUEBHO-MCCAEAOBATEABCKOI M IPOEKTHOI AES-
TEABHOCTU, PEIUEHUSA TBOPUYECKMX 3AAAY, MOAEAMPOBAHMS, KOHCTPYHUPOBA-
HUA 1 DCTETUUYECKOIO O®OPMAEHUA WU3AEAWI, OBECHEUYEHUA COXPAHHOCTH
MTPOAVKTOB TPYAA;
0 ®OPMMPOBAHME YMEHMIT VCTAHABAMBATB B3AMMOCBSA3b 3HAHUIT I10 PA3-
HBIM VUEBHBIM [TPEAMETAM AAS PEIIEHWSA MPMKAAAHBIX VUEBHBIX 3AAAU;
O PA3BUTUE VMEHUIT ITPUMEHSTE TEXHOAOIMU TTPEACTABAEHSL, [TPEOBPA3O-
BAHMSA M MCMOAB3OBAHUSA MHOOPMALIMM, OLEHWMBATH BO3MOKHOCTH M OBAA-
CTU TTIPUMEHEHMS CPEACTB 1 MHCTPYMEHTOB KT B COBPEMEHHOM ITPOM3BOA-
CTBE UAW COEPE OBCAVKUBAHUS,
0 ®OPMMPOBAHMUE MPEACTABAEHMIT O MUPE [TPO®ECCHIT, CBA3AHHBIX C M3VUA-
EMBIMU TEXHOAOI'MAMMW, MX BOCTPEBOBAHHOCTU HA PBIHKE TPYAA
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B XOAE AAHHOT'O MPOEKTA HCITBITAEM ®®®EKTUBHOCTB BOTOB HA KOAEC-
HOM M IT'VCEHUYHOM XOAV, U OMPEAEAMM, KAKOIT M3 HUX AVUIIE PABOTAET HA OC-
HOBE OITPEAEAEHHBIX KPUTEPHUEB OLIEHKH.

3AHATUE AAMTEABHOCTBIO 135 MUH. (3 VPOKA IO 45 MUH. C NEPEMEHOI1/
AMHAMIYECKVIMU MTAV3AMM), CPEAHUI VPOBEHD, KAACCBI 6—7.

TIAAH YPOKA

1.ITOAroTOBKA (20 MMH.)

1.1 VICTOPUUECKAS CITPABKA
O Poccust — KOCMUUECKAS AEPKABA. I'AABHBIE KOCMUYECKHUE AOCTHIKEHMS,
OCBOEHHWE AVHBI.
O TTOCTAHOBKA BOTIPOCA: AVHOXOA TTEPEABUTAACSA HA TVCEHMIIAX HAM KO-
AECAX U [TOYEMY?

1.2 IcToPUA M3OBPETEHUA KOAECA U IT'VCEHUUYHOTO XOAA
O HCTOPMYECKAS CITPABKA. TTPMMEPBI COBPEMEHHOI'O MCITOAB3OBAHUS I'V-
CEHUUYHOTO XOAA.

2. OBCYKAEHUE (25 MMH.)
O HCIOAB3VIITE HHOOPMALIMIO, IIPUBEAEHHYVIO B PABAEAE VPOKA, UTOBBI OB-
CYAUTD TEMY AAHHOTO 3AHSTHS.
0 ®OPMYAMPOBAHUE TMITOTE3BI: HA UYEM TTEPEABUTAACS TTEPBBIIT AVHOXOA.
O OBCYKAEHUE [TAAHA PABOTHI.
O PABAEAWTE VUAILIMXCS HA [IAPBL, ITPEAAOKUTE [TPUAVMATD HA3BAHUE KO-
MAHAE.
O MBVUYUTE C HUMU HOBBIE AETAAN 1 V3ABI AAST CBOPKIA,
O TTO3HAKOMBTE VUAIIMXCS C IIMOPOBBIM MHCTPYMEHTAPUEM AAS TTPOM3BE-
AEHUS 3AMEPOB: LIU®POBOM CEKVHAOMEP (CMAPT®OH), KAABKVAATOP (CMAPT-
®OH), LIM®POBOI TPAHCIIOPTUP PROTECTORSMART (CMAPT®OH).

3. ICCAEAOBAHUE (35 MUH.)
O AAINTE VUEHUKAM 3AAAHUE COBPATBH BOTA HA KOAECHOM M I'VCEHUUYHOM
XOAV.
O AAITE VUEHMKAM 3AAAHUE TMOAFOTOBUTD OIBITHVIO TPACCY AASL MOAE-
AMPOBAHHS 3-X VCAOBUIL: 3AITVCK HA TAAAKOM TPEKE, IIPEOAOAEHUE ITPEITST-
CTBUI1, HAKAOHHAS TTOBEPXHOCTb. [1IVCTh VUAILIMECA MUCIBITAIOT CBOW BOTbI
HA KOAECHOM M TVCEHMUYHOM XOAY B VCAOBHAX: 3AIYCK HA TAAAKOM TPEKE
(McnpiTAHME Ne 1); 3AIIVCK € MTPEOAOAEHUEM MPEMATCTBUIN (MCIBITAHME Ne
2); 3AIVCK HA HAKAOHHOI MOBEPXHOCTH (McnbITAHUE Ne 3).
O TTomPOCUTE MX 3AMTVCTUTH TTPOTPAMMY, YTOBBI TPOBECTH DKCITEPUMEHT U
OTBETUTH HA BOITPOCHI:

A) KAKOIT POBOT BYAET BBICTPEE HA T'AAAKOM TPEKE?

5) KAKOI1 POBOT BYAET BBICTPEE [1EPEMEIIATBCSA YEPE3 [IPEIIATCTBUE?
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B) KAKOI1 POBOT BYAET D®®EKTUBHEE HA HAKAOHHOI ITOBEPXHOCTH 30'?
¢ I1oNPOCUTE BHECTM PE3VABTATBL U3MEPEHUI B I'PAG-CXEMY DKCIIEPMMEH-
TA.

4. OBBACHEHUE (10 MMH.)
¢ HAMNOMHUTE UCMOAB3VEMBIE GOPMYABL AASL PACUETA CKOPOCTHU EPEABH-
KEHUA.

0 HAMOMHWTE, YTO PE3VABTATHI HCITBITAHHUIT HEOBXOAMMO BHOCHTBH B
I'PA®-CXEMY DKCITEPUMEHTA.

O TIPEAAOKMUTE KAKAOI KOMAHAE BBICTVIIMTD IIEPEA KAACCOM C WX IIPEA-
MOAOKEHHAMI, OCHOBAHHBIMI HA PE3VABTATAX M3MEPEHMI.

5. AOTOAHEHME (30 MMH.)
¢ OBCYAUTE C KAACCOM PE3VABTATBI HCITBITAHHIL.

O TIPOBEAMTE «MO3TOBOIT IITYPM» CPEAU VUAIIUXCS ITYTEM ®POHTAABHOTO
OITPOCA IO BOIPOCAM TTPAKTHUKOOPUEHTHPOBAHHBIX KEIMCOB C 3AHECEHMEM
OTBETOB B TABAULLY «'VCEHHLIBI TPOTHB KOAEC».

O OmNPOBEPIHUTE/IIOATBEPAUTE IMITOTE3Y: AVHOXOA MEPEABUIAACA HA KO-
AECAX.

O PACCKAKUTE VUALIMMCS OB HCTOPMUYECKOM ®AKTE MOMCKA C.IT.KOPOAE-
BBIM TEXHUYECKOT'O PEHIEHMA AAA ITEPBOI AVHHOI DKCITEAMLINI.

O HE 3ABYABTE OCTABUTb HEMHOI'O BPEMEHM AASL VBOPKU.

6. OuEHKA (15 MuH.)
¢ ITPOBEAMTE MUHM-OIPOC C HCIIOAB3OBAHMEM PECYPCA MENTIMETER.COM
O AAIITE OLEEHKY PABOTE KAJKAOI'O VUAILETOCH.

HAuAAO OBCYXXKAEHUSA

1. HAYHWUTE OBCYKAEHME TEMBI, ITPOBYAMB UHTEPEC K UCTOPUM OCBOEHMS KOC-
MOCA, PACCKA3AB O CAEAVIOLINX ®AKTAX:
O 1960 roay HA KOPABAE «CITVTHHK-5» B KOCMOC BBIAM 3AIMVILIEHBI 3HAME-
HUTBIE COBAKM BEAKA 1 CTPEAKA.
O 55 AET HA3AA, 18 MAPTA 1965 FOAA, KOCMOHABT AAEKCEN AEOHOB BITEP-
BBIE B ICTOPHU BBHIIIEA B OTKPBITHIIT KOCMOC.
O B 2020 roAv UCITOAHMAOCH 60 AET LIEHTPY ITOATOTOBKM KOCMOHABTOB
nM. FO.A.TATAPHHA.
O 65 AET KOCMOAPOMY BAMIKOHVP.
O COBETCKUIT « AVHOXOA-1» TIEPBBIIT B MUPE [MTAAHETOXOA, KOTOPBIT PABO-
TAA HA TIOBEPXHOCTH AVHBI.

2. YTOBBI MPOBYAUTH UHTEPEC VUAIIUXCSA, [TPEAAOKUTE VUAIIIMMCS TTOCMOTPETH
CAAVIABI C MICTOPMUYECKUMUH ®OTOI'PA®HAMI, BUAEOZAIMCAMU COBBITUIL.

3. TIPEAAOJKMTE VUAIIMMCS BHIABUHYTD TMITOTE3V: «AOIYCTHUM, YTO KOAECA AAS
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PABOTBI B KOCMOCE AVYUIIE I'VCEHULD.

4. TIPEAAOKUTE VUALLIMMCSH TTO3HAKOMUTBCS C [TAAHOM VPOKA, UTOBbI UETKO BbI-
CTPOUTH UICCAEAOBATEABCKYIO AEATEABHOCTb.

5.  TIO3HAKOMBTE VYAIIMXCS C UCTOPUEI M30OBPETEHHA KOAECA U I'VCEHMYHOI'O
XOAA, VAEAUB BHUMAHWE COBPEMEHHBIM MPUMEPAM MCIOAB3OBAHNA KOAEC-
HOM U TVCEHUYHOM TEXHUWKU.

COBETHI 110 CBOPKE

CBOPKA B KOMAHAAX.!

PA3BAEAUTE 3AAAHUS 1O CBOPKE MEJKAY UAEHAMI KOMAHABL, UTOBBI KAJK-
ABII U3 HUX AKTUBHO YYACTBOBAA B TTPOLIECCE KOHCTPYHUPOBAHMS:

O Vyammiics A: CBOPKA BOTA HA KOAECHOM XOAY, TTIOATOTOBKA OITBITHOJ
TPACCBHI, TTOAB30OBAHUE ITUPPOBBIMU MHCTPYMEHTAMU AAST U3MEPEHMIT.

O Vuammiics B: CBOPKA T'VCEHHYHOI'O V3AA, ITIPOI'PAMMMPOBAHUE, 3AHECE-
HHUE PE3VABTATOB B I'PA®-CXEMY.

O Vuammiics C: NOABOP AETAAEI, 3AITVCK POBOTA, ITPEACTABAEHUE PE3VAb-
TATOB KOMAHABI.

Bort HA KOAECHOM XOAY MPEAHA3HAYEH AASl BBICTPOTO, MAHEBPEHHOTO
MNEPEMEIIEHWA OTHOCUTEABHO ARTKUX T'PY30B I1O POBHOJ IMTOBEPXHOCTH. Ero xo-
AECA HEVBEPEHHO ITPOXOAST IPEILITCTBUS, BA3HYT U TEPAIOT VIIPABASEMOCTD. BOT
HA TYCEHMYHOM XOAY D®OEKTUBEH AAS E3ABI IO BE3AOPOJKBIO, ITEPEBO3KU TSKE-
ABIX I'PV30B, LIVMEH 1 MEHEE KOM®OPTEH AAS MACCAJKUPA, UMEET BOABLINIT BEC,
VCTOMYUB.

AAS MCTTBITAHUI BOTOB HA TPEKE M CO3AAHUS MPEIATCTBUI TTIPUTOASTCS
AIOBBIE MPEAMETBI, UMEIOIIMECS ITOA PYKOI. YUAIIHUECS MOI'VT CAMOCTOSTEABHO
BBIBPATH 13 TEX ITIPEAMETOB, UTO ECTh B KAACCE, HAITPUMEP:

O kvsuku LEGO;
O IAPMKM, CKATAHHBIE 13 BYMATH (CPEAHEI'O PA3MEPA);
O KAPAHAAILM/PVUKIL.

AAS TIPOBEAEHHS M3MEPEHHIT HEOBXOAUMO MCITOAB30OBATH IIM®POBOIT
WHCTPYMEHTAPHIL: IUGPOBOI CEKYHAOMEP (CMAPT®OH), KAABKYAATOP (CMAPT®OH),
LU®POBOI TPAHCITOPTUP PROTECTORSMART (CMAPT(I)OH)

1 HTTPS://YADLSK/D/VOC2ZzCIKFZWPBQ
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COBETBHI 11O TTPOTPAMMHPOBAHUIO

1. TTPOIPAMMMPOBAHME BOTA ITPU MOMOIIM MOBUABHOI BEPCHM REMOTEV3
2. TIPOrPAMMHPOBAHUE  BOTA 4pEPE3 IIO LEGO MAINDSTORMS

EDUCATION EV3 (BAOKM: HAYAAO, PYAEBOE VIIPABAEHME BOABIIMMH MO-

TOPAMU, LIMKA)

CI10COBBI YIIPOCTUTD 3AAAHUE: [TPOBEAUTE UCIBITAHUSA TOABKO C POB-

HOW 1 HAKAOHHOM ITAOCKOCTBIO.

CIroCOBbBI CAEAATDH 3AAAHUE EINE MHTEPECHEE
O Ilverb VUALIMECS CAMOCTOSTEABHO OINPEAEAST KPUTEPUM OLIEHKN PE-
3VABTATOB UCIIBITAHWI.
O TIPEAAOKUTE VUAILIMMCS PA3PABOTATH CBOM BOTBI M 3ATEM I[TPOBECTU
AHAAOTHYHBIE UCITBITAHMS AAST HUX.
O BBICTYIIAEHUE VUACTHHKOB KOMAHABL.
O TIPOAHAAM3UPYITE 3AHECEHHBIE B I'PAG-CXEMY PE3VABTATHI UCITBITAHMIT,
MOIBITANTECH MPEAITOAOKUTD, HA YEM MEPEABUIAACSA AVHOXOA.
O ONPEAEAMTE BBICTVITAIOLIEIO OT KOMAHABL/ KOMAHAA MOJKET BBICTVIIATD
BMECTE.
O TIPEACTABBTE PE3VABTATHI CBOEIO DKCITEPUMEHTA M BAIIE MHEHUE KAAC-
Cv.

Mo3srosor mTyPM «I'YCEHULIBI TPOTUB KOAEC»
O TIPEAAOKUTE VUALIMMCS OTBETUTH HA [MPAKTUKOOPHMEHTHPOBAHHBIE BO-
MPOCHI AASA 3AKPENAEHMS MTOHUMAHUA ®YHKIIMOHAABHBIX OCOBEHHOCTEI KO-
AECHOT'O 1 TYCEHHUYHOTO XOAA.
O COOPMVAUPYIITE UTOTOBOE MPEATTOAOKEHUE, AOKAKITE HAW OIPOBEP-
THUTE BBIABUHVTVIO B HAUAAE 3AHATHA TUITOTE3Y.
O PACCKAXKHMTE VUAIIMMCS OB UCTOPHMN KOHCTPYHMPOBAHMUS [TEPBOI'O AVHO-
XOAA, O CTPYKTVPE ITOBEPXHOCTU AVHBI, O 3AMEHE I'VCEHHYHOI'O XOAA HA
KOAECHBIIN COBETCKUMIM KOHCTPYKTOPAMU.
O TIPEAAOKUTE VUALIMMCS, 3AMHTEPECOBABILIMMCS BOITPOCOM OCBOEHUS
KOCMOCA, V3HATb O KOMOETEHIHUN WORLDSKILLS « HKXEHEPUSA KOCMUYECKUX
CHCTEM».

B0O3MOXXHOCTH AAS OLIEHKH

AWMCT HABAIOAEHUIT ITEAATOT'A
PoBOT COBPAH MPABHMABHO.
POBOT 3AIMPOIPAMMUPOBAH.
W crerrAHUS TIPOU3BEAEHBI KOPPEKTHO U B TIOAHOM OBBEME.
AAHHBIE UCITBITAHUIT KOPPEKTHO 3AHECEHBI B TPA®-CXEMY.
VUALIMECA MOI'YT CAEAATH BBIBOABI HA OCHOBE PE3VABTATOB MCIBITAHWI 1
OBBACHUTH UX.

g e
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6. PE3VABTATBI APTYMEHTUPOBAHHO TTPEACTABAEHBI KAACCY.
7.  AKTHUBHAS PABOTA HA DTAIE MO3TOBOJI IITYPM.

CAMOCTOATEABHAS OLIEHKA

TTonPOCKTE KAKAOTO PEBEHKA OTBETHTB HA BOIPOCBHI O KAUYECTBE EI'O
PABOTBI HA 3AHSATUI TTOCPEACTBOM MAAT®OPMBI MENTI.COM
MEHS 30BYT
CEIFOAHSA 5 V3HAA
HA YPOKE 4 HAVUMACSH
MHE BBIAO TPYAHO
MHE BBIAO HETTOHATHO

TENEPH 5 3HAIO, YTO

MEHS VAUBUAO

SI BBl XOTEA V3HATD, ITOYEMY
PA3BUTHUE A3BIKOBBIX HABBIKOB
CI1OCOBBI PA3BUTUA A3BIKOBBIX HABBIKOB:
O TIOMPOCUTE VUALLIMXCS MMOATOTOBUTH I[TPE3EHTALIMIO UAU BUAEOOB3OP
TEXHUKH, UCTTOAB3YEMOW YEAOBEUECTBOM AASL OCBOEHUA KOCMOCA; I'VCEHINY-
HO TEXHUKM.
O TIPEAAOKHUTE VUAIIMMCS OITVBAUKOBATH BHAEO HA COOTBETCTBVIOIINX
[TAOIITAAKAX 1 UCTTOAB3OBATh KOMMEHTAPUN B KAYUECTBE OBPATHO CBA3M.
TIPUMEYAHME. AAS BBIITOAHEHHSA DTOI'O 3AAAHUS TPEBVETCA AOITOAHM-
TEABHOE BPEMA.
PA3BUTUE MATEMATHUYECKHX HABBIKOB: IMTPEAAOJKUTE VUAILMMCS TTPU-
AVMATDB 3AAAUY AAS APVIUX VUEHHUKOB HA PACUET PACCTOSAHMSA, BPEMEHU 11 CKOPO-
CTU TP TIEPEMEIIEHHN KOAECHOM /TYCEHUYHOT TEXHUKH [TPH PA3AMYHBIX BHEIII-
HUX VCAOBUAX.
TIPUMEYAHHME. AAS BBIITOAHEHHSA DTOI'O 3AAAHUS TPEBVETCA AOITOAHM-
TEABHOE BPEMS.
ITEPCIIEKTUBBI ITPOPECCUOHAABHOI'O PA3BUTHUSA. YUAIIMECH, KOTOPBIM
BBIAO MHTEPECHO AAHHOE 3AAAHWE, MOI'VT ITOITPOBOBATE CEBS B CAEAVIOIIUX COE-
PAX AEATEABHOCTH:
O ABMALIMOHHO-KOCMUUECKOE MAIIMHOCTPOEHUE;
¢ TIPOM3BOACTBO M MHKEHEPHOE AEAO (ITPOEKTUPOBAHHE);
0 ABTOMOBHABHOE ITPOU3BOACTBO.
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Mreroanueckunt LEGO EDUCATION STEAM-1TPOEKT
«LLEGO GARBAGE SORTER»

3orrH AAEKCAHAP CEPTEEBIY,
KvsbmurAa AArbs FOPLEBHA,
cryAEHTH UHT-191 MITIY HIIO

KoOraaA PEUb 3AXOAUT OB MCMTOAB30OBAHMU STEM-TEXHOAOI'MIT B OBPA3O-
BAHUM, BCETAA BCTAET 3AKOHOMEPHBIF BOIMPOC O LEAECOOBPA3HOCTM TIEPEXOAA
HA DTOT ®OPMAT OBVUEHUA. HECMOTPS HA TO, UTO BOABIIAS YACTD TTOCTABIINKOB
MMPOIPAMMHOI'O OBECIEYEHHSA U KOHCTPVKTOPOB, K TTPUMEPY, LEGO, AKTUBHO MC-
MOAB3VIOT TEXHOAOTHU STEAM, HAPAAY ¢ E5, HEAB3SI HE OTMETHTbH, UTO B IIIKO-
AAX DTO 3AUYACTVIO BBI3BIBAET BOABIION PE3OHAHC.

BoO-NEPBBIX, CAOKHO OBBEKTHMBHO OLEHWUTH PE3VABTATHI [TOCAE BBEAE-
HUS TTOAOBHOT'O ®OPMATA, TAK KAK AO CUX TTOP HE BBIAO OTTYBAMKOBAHO MOAHO-
IIEHHOE MCCAEAOBAHUE, A BXOAHBIE U UTOTOBBIE TECTUPOBAHUS HE CPABHUBAIOT,
HAITPUMEP, V ABVX KAACCOB: CO STEM-NTPOTPAMMOI 1M KAACCHUUYECKOM, TTOTOMY
KAK PE3VABTATHI AAHHOTO UCCAEAOBAHUSA MOTYT OAHO3HAYHO AMCKPEAUTUPOBATH
OAMH 13 CIIOCOBOB ITPEITOAABAHUS, A OT KAACCUYECKOJT IIIKOABI TAK BBICTPO OT-
KA3ATDBCS HE HOAVUNTCA. KPOME TOI'O, PACCMATPUBAEMAS TEXHOAOI'MS OBVUEHIA
MO3ULIMOHUPYETCA KAK CIOCOB MOAVUEHHMS M PA3BHUTHS ®VHKLIMOHAABHOIT I'PA-
MOTHOCTH U BAKHBIX AUUHOCTHBIX KAUECTB «HA BCIO KU3Hb». Il BE3 TTOBCEMECT-
HOT'O BBEAEHUS VUEBHBIX TTPOTPAMM, OCHOBAHHBIX HA STEM-KOHIIEIIINHI, HE 1O~
AVUUTCSI OTCAEAUTE MPOABAEHUE 3ASBAEHHBIX PE3VABTATOB.

Bo-BTOPBIX, ECAM PACCMATPUBATh STEM C TOUYKM 3PEHMS TMOBBILIEHUSA
3AMHTEPECOBAHHOCTH OBYYAIOIIMXCSA B IPOLIECCE [MOAVUEHUS HOBBIX 3HAHMUIL,
OMATH KE BO3HUKAET BOTTPOC, KAK TPOBOAUTD OLIEHKY U HACKOABKO OB BbEKTHBHBI
B AAHHOM CAVYAE BYAVT OIPOCHI?
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TPETBA CYVIIECTBEHHAS ITPOBAEMA 3AKAIOUAETCA B TOM, YTO POAWTEAM
OBYYAIOILIUXCS 3AUACTYIO BBICTVIIAIOT MPOTHB OKCITEPMMEHTAABHBIX OBPA3OBA-
TEABHBIX ITPOIPAMM (A MHAUE NPENOAHECTY STEM HE IIOAVUMTCA) B CUAY TOIO,
YTO HE OBAAAAIOT KOMIETEHLIMAMM AAS TTOAHOI'O O3HAKOMAEHHWS C MHHOBALIM-
OHHBIM VUEBHBIM TTAAHOM, U «PELIAIOIIMM CAOBOMY» TTPU ®OPMUPOBAHNM UX MTPEA-
CTABAEHMIT O HOBBIX TTPOIPAMMAX C UCMOAB3OBAHUEM STEM-TEXHOAOTUIT CTA-
HOBUTCS CAOBO «dKCITEPUMEHTAABHBIE». ['OBOPS OB VUEBHBIX ITAAHAX, UX HA AEAE
HE TAK V2K MHOI'O, A UMEIOIIMECS 3AUACTVIO HE COOTBETCTBVIOT ®I'OC.

TAKMM OBPA3OM, HEOCBEAOMAEHHOCTb POAUTEAE, A 3AUACTVIO M VUH-
TEAEI MPUBOAWUT K TOMY, 4TO STEM-TEXHOAOIMU HE MOAVYAIOT IIHPOKOTO
PACTTPOCTPAHEHUS B IIKOAAX. KPOME TOro, HA AAHHBIIT MOMEHT TTPAKTHUECKN
HE CVIIECTBVET YMK, KOTOPBIE OAHO3HAUHO BBl TIPEAAATAAM BBICIINIT VPOBEHD
MEJKITPEAMETHOCTH, KOTOPBII U ABASETCS OCHOBOM STEM-TIPOrPAMM, [TOAVUAET-
Csl, KPOME HEOCBEAOMAEHHOCTU EIIE OAHMM [PEIATCTBUEM CTAHOBUTCS OTCVT-
CTBUE METOAMYECKOT'O OBECITEUEHMS, KAK BBIAO YVKA3AHO PAHEE.

BMECTO TOro, 4TOBB BBOAUTD MOAHOLEHHBIE TTPOTPAMMBI B OCHOBHOE
OBIIEE OBPA30OBAHUE, TIPETTOAABATEAM, 3AMHTEPECOBAHHBIE B TPOABMKEHWN
STEM-TEXHOAOTHIT, MOTAU BBl 3AHATHCA CO3AAHUEM TTPOEKTHBIX PABOT. TAKUM
OBPA30OM PEIIATCS CPA3YV HECKOABKO MPOBAEM. K MPUMMEPY, MOINOAHEHUE CVIIIE-
CTBYIOIIMX TTPOI'PAMM PA3AMYHOI'O BMAA MATEPUAAAMM, KOTOPBIMU VUUTEAS MOI'-
AU Bbl BOCIHOAB3OBATBCA AAS TOI'O, UYTOBbl PASHOOBPA3UTH PABOUMIT MPOLIECC.
KPOME TOTO BBEAEHUE MPOEKTHOI AEATEABHOCTM B ®OPMATE STEM-TIPOEKTOB
MOMOJKET U YUEHUKAM, U POAUTEASAM MPHUBBIKHYTH K HOBOMY ®OPMATY PABOTHI,
OLIEHUTB EFO CO CTOPOHBI U B IOCAEACTBUM PEITNTH, HYKHBI AW TAKUE M3MEHE-
HUA B OBPABOBATEABHBIX TPOIPAMMAX AU HET.

MCXOAS 13 BCEI'O BBILIECKA3AHHOI'O, B AAABHEMIIEI PABOTE BYAET [TPEA-
CTABAEHO ONUCAHUE STEM-NPOEKTA HA BA3E KOHCTPYKTOPA LLEGO EDUCATION
SPIKE PRIME.

AAHHBII MTPOEKT HAMPABAEH HA PA3BUTHE V AETEN STEAM-KOMIETEH-
1T 1 ®OPMUPOBAHUE TIPEACTABAEHUS VUAIIIMXCA O TAOBAABHBIX TTPOBAEMAX UE-
AOBEYECTBA. OBVUAIOIINECS BBIABUHYT CBOM UAEH IO ITOBOAY ITPOEKTHOI AE-
ATEABHOCTM, HATIPABAEHHOI1 HA PELIEHME [POBAEM, CBA3AHHBIX C ®KOAOIMEN U
VAVUIIEHHMEM DKOAOTMYECKON CUTYVALMU B MUPE. A TAK/KE CO3AAAVT CBOIT COB-
CTBEHHBII MPOEKT C HMCIMIOAB3OBAHHMEM KOHCTPYKTOPA. B TTPOLIECCE CO3AAHMA V
OBYYAIOIINXCS MOSBUTCS BO3MOKHOCTh O3HAKOMUTBCA C BH3VAABHBIM S3BIKOM
MPOTPAMMUPOBAHUS, HA BA3E KOTOPOTO OHHU HATIHIIVT TPOTPAMMHBIIT KOA AAS
CBOET'O COBCTBEHHOT'O POBOTA.

TTPOEKT BKAKOUAET B CEBSl CEPUIO M3 8 VPOKOB.

AKTYAABHOCTB: B VXOAAIIEM oAV HA TaiM-CkBEP B Hbio-MOPKE 110-
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BECHAN MACIITABHBII TAIMEP (KAUMATUYECKME YACBI), HA KOTOPOM BEAETCS OB-
PATHBIIT OTCYET AO HEKOEI'O «KOHIIA CBETA». AEAO B TOM, YTO DKOAOT'M M3VUHAN
AMHAMHMKY MHAVCTPUAAMBALIMM HA ITAAHETE 1 BBIABUHVAU ITPEAIIOAOZKEHIE, UTO,
ECAU B TEUEHUE CAEAVIOUINX CEMH AET YEAOBEUECTBO HE HAUHET PELIATD [TPOBAE-
MBI DKOAOTMU, MPOU3OMAYT U3MEHEHNS, HA KOTOPBIE Mbl BYAEM VKE HE B CMAAX
MOBAMATE. VIMEHHO TTO®TOMY MOAOBHBIE OBPA3OBATEABHBIE [MTPOEKTBI KAK HHUKOT-
AA AKTVAABHBL. AETH AOAKHBI HIMETB ITPEACTABAEHHME O TOM, KAK BAKHO HATIIPA-
BUTb CBOM CHABI I MAEM, A TAKKE CYIIECTBVIOUINME HAVUHBIE AOCTH/KEHHS HA BAA-
IO ®KOAOTMH U BO UM CITACEHUA IMAAHETBL. KPOME TOro, komnanna LEGO vke
PABOTAET HAA ®KOAOI'MYECKMMM ITPOEKTAMM, HAIPABAEHHBIMU HA VMEHBIIEHUE
OTXOAOB TMPOM3BOACTBA M BO3MOZKHOCTH TEPEPABOTKM HEHMCITOAB3VEMBIX AETA-
AEM, TAK UTO MPUBAEYEHHME K AAHHO TEHAEHLIMH OAHOTO 13 MX KOHCTPYKTOPOB
BVAET HE AHIITHUM.

ITPOBAEMA: OTCYTCTBUE VYEBHO-METOAMYECKOI'O MATEPHMAAA B PAMKAX
STEAM-OBPA3OBAHMA, KOTOPOE CITOCOBCTBOBAAO BbI VITPOLIIEHUIO OPFAHM3ALINM
CEPHI MTPOEKTHBIX VPOKOB MO TEME DKOAOTHAL.

TTPOEKT OCHOBAH HA MEKAMCLIMITAMHAPHOM MOAXOAE, KOTOPBII ABAS-
ETCA YACTBIO STEAM-0BPASOBAHNA. OBVUAIOUIMECA OBAAAEBAIOT MPOEKTHBIM
MBIIIAEHUEM. B KOHKPETHOM CAVYAE, MOZKHO TOBOPUTD O TEHAEHIIMH DTOTO TOAA:
STREAM. OHO B AAHHOM CAVYAE YCUAMBAETCA MOHATUEM RESEARCH (MCCAEAO-
BAHUE), [TOCKOABKY ITPH PEAAM3ALIMY [TPOEKTA TOHAAOBATCA HE TOABKO ITPEAMET-
HBIE 3HAHUA U VHUBEPCAABHBIE HABBIKM, HO M HABBIKM MOMCKA MHOOPMALIMH, 1
MCCAEAOBAHUSA, KOTOPOE, BO3MOZKHO, MEPEPACTET B HEUYTO BOAEE I'AOBAABHOE
[P MHTEPECE VUEHMKOB. OBPA30OBAHME OPMEHTUPOBAHO HA VUALIETOCA — KAXK-
ABIIT 3AAEFMICTBOBAH B ITPOEKTE, MOJKET IOKA3ATb CBOM HMAEM M MBICAU. KPOME
TOI'O, MBI MOKEM I'OBOPUTb O TAOBAAM3AILIMM OBPA3OBAHMA. HAII ITPOEKT BEPET
CBOE HAUAAO M3 OBOCHOBAHHA BA’KHOCTH PEIIEHHMSA ®KOAOIMUECKHX ITPOBAEM,
11 OAHO M3 ®TUX PELIEHMWI Mbl TPEAAATAEM HA VPOKE — CO3AAHUE COBCTBEHHOI'O
POBOTA COPTHPOBIIMKA.

IIEAM NPOEKTA: POPMIPOBAHHUE HAYUHOI'O MHUPOBO33PEHMSA, ®OPMIPO-
BAHUE 3HAHIA OB DKOAOTMH KAK OBAACTH HAVUHON KAPTHHEI MUPA. KPOME TOTO,
®OPMUPOBAHME V VYAIIMXCA [MPEACTABAEHUSA O PABOTE C KOHCTPYKTOPOM LEGO
EpucaTiON SPIKE PRIME. O3HAKOMAEHME C POBOTOTEXHHKOJI1 UEPE3 ITPAKTUYE-
CKVIO AEATEABHOCTb NMOCPEACTBOM AETO-KOHCTPYMPOBAHMA U [POIPAMMHPOBA-
HYA. DOPMUPOBAHUE HABBIKOB MPOEKTHOM AEATEABHOCTH W COOTBETCTBVIOIIMX
El1 VVA.

YHUKAABHOCTbB: CEPUA BKAIOYAET B CEBA 8 VPOKOB, 3A KOTOPBIE OBV-
YAFOUIMECA CO3AAAVT CBOI VHUKAABHBIN ITPOEKT, HAVYATCH [TOAB3OBATBCA KOH-
CTPVKTOPOM, OCBOAT TEXHHMKY BE3OIACHOCTH ITPU PABOTE C HUM. KPOME TOrO,
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KAJKABIIT BYAET UMETB CBOI TOTOBBIIT OTYET O PABOTE B ®OPMATE «AHEBHUKA ITPO-
EKTA» (METOAUYECKOE ITOCOBUE ABASETCS OPUIMHAABHBIM). ITPUMEPHBIN AUBAIH
MOAEAM POBOTA TMPUHAAAEZKUT ABTOPY YOUTUBE-KAHAAA Dimr’s Ropots. TTpo-
IPAMMHBIN KOA AAS HETO VKE ABAAETCA HAIIEN PA3PABOTKOI.

DTAITBI PABOTHI HAA TTPOEKTOM:

Yucno DTAN PABOTbI

3AHATYE 1 3HAKOMCTBO C KOHCTPYKTOPOM, CEOPKA MOZE/NN POBOTA.

SAHATYE 2 OKOHYAHWE CEOPKM MOZENM, COCTAB/IEHVE MPOTPAMMHOTO KOZA.
3AHATYE 3 O®OPMAEHVE «/IHEBHUKA MPOEKTA»

3AHATVE 4 CO34AHVE TABMNLIBI MOYPOUYHO-TEMATUYECKOTO MAAHVPOBAHMS
3AHATUE 5 O®OPMIEHVE AOMONHUTENBbHBIX MATEPUANIOB /151 3ALLTBI MPOEKTA
3AHATUE 6 [MTOArOTOBKA K BbICTYMEHNIO

3AHATUE 7 ANPOBALMSA MPOEKTA

3AHATYE 8 MPEA3ALLIMTA MPOEKTA C YYETOM AMPOBALIMN

WTOroBOE 3AHATUE SAKHOUNUTENBHAS KOHOEPEHLIAS

ITPEMMYIIECTBA PEIMEHHA: TTIEPBOE U CAMOE BAJKHOE - TIPOEKT ITOAXO-
AUT 1 TOTOB AAST TUPAKUPOBAHMA. AAS PEAAUSAIIMN BCEN CEPUU VPOKOB IMTPOEKTA
VYUTEAIO MOTPEBVIOTCS MUHUMAABHBIE BPEMEHHBIE 3ATPATBI, A MIMEHHO ITOATO-
TOBKA HECKOABKUX HPE3EHTALMI. TAKKE IPEMMVIIECTBOM SABASETCS HAANYUE
OPUI'MHAABHOI'O METOAMYECKOI'O T[TOCOBHMSA M I'OTOBOI TABAULIBI ITOVPOUYHOI'O
MMAAHUPOBAHUSA, KOTOPYIO AETKO BCTABHUTB B ITAAH PABOTHL. [TPOEKT MOAXOAWT KAK
AAST OPTAHH3ALIMU BHEYPOUHOI AEATEABHOCTU, TAK U AAST VPOKOB TEXHOAOTUH,
AHEBHUK ITPOEKTA: VUAIIMECSA HA TIPOTSUKEHHMU BCEIO VCBOEHMA MA-
TEPUAAA BBITTOAHAIOT 3AAAHUSA U 3AITOAHSIOT CTPAHUIIBI AAS PE@AEKCHM. KAACC
OKA3BIBAETCS B POAM VUEHBIX, KOTOPBIM ITPEACTOUT CO3AATH MOAEAU POBOTOB,
KOTOPBIE [TOMOI'AU BBl AIOAAM CIACTH ITAAHETY. HA MPOTSUKEHUM BCEI PABOTBI
AETH BEAVT AHEBHUK, MO KOTOPOMY AEIKO BVAET OTCAEAUTH VUACTHUE KAJKAOTO.
KPOME TOTO, TAKOI AHEBHUK TTOMOTAET XOTS BBl B MAAOI CTEIMEHN 3AAEMCTBO-
BATH BCEX B PABOTE.
KOMOETEHIINU, KOTOPHIE OBYUAIOIIIUECS OCBOSAT.
0 CMOIVT VAVUILINTH CBOM HABBIKHM [TPOIPAMMUPOBAHMS B SCRATCH-TIOAOB-
HOI CPEAE LEGO SPIKE.
O HAVUATCA CO3AABATH MOAEAU, NPUHUMATH HECTAHAAPTHBIE PELIEHIS,
PABOTATB B VCAOBUAX OIPAHMYEHHOI'O KOAMYECTBA PECYPCOB.
O TIPOEKT HE BYAET CTATUYEH, KAKABIIT PA3 AETAM TTPUARTCS PEIIATD BCE
HOBBIE U HOBBIE, BOAEE CAOJKHBIE 3AAAYH. TTHMKA CAOKHOCTb AOCTUTHET BO
BPEMS [TPOI'PAMMUPOBAHUS POBOTA.
O STEAM - ART - TBOPYECKHIT ACITEKT. BCS PABOTA BYAET COITPOBOKAATBCS PU-
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CYHKAMU, AOTIOAHUTEABHBIMU MATEPHAAAMMU, VKPAIITEHHUAMU U XEHA-MEIAOM.
COBPATH MEXAHM3M - TOABKO TTOA AEAA.

O TIOKA OTKPHIT BOITPOC IO COBMELIEHMIO KOHCTPYKTOPOB LEGO SPIKE
PRIME C APYTMMI KOHCTPYKTOPAMU. KAK ITPUMEP, MOJKHO AOBABUTD MAAIOMM-
HALIMIO, 3BVKOBOE MAU MHOE COIMPOBOKAEHUE [P TTOMOLLM KOHCTPYKTOPOB:
3HATOK, FISCHERTECHNIC MAM ARDUINO STARTER KIT.

O AETH MOAVYAT MPEACTABAEHUE O TOM, HACKOABKO HTHPOKO PACITPOCTPA-
HHAACh POBOTOTEXHMKA, U KAKMM OIPOMHBIM SABASETCS ITPOCTPAHCTBO AAS
PABOTBI VUEHBIX, ITOCBSATUBIIMX CEBS CO3AAHMIO MALIMH, 3AMEHSIOIINX YE-
AOBEUYECKHIT TPVA.

O VMEHHE ITPEACTABAATH CBOI ITPOEKT, OTCTAUBATBH CBOIO TOUKY 3PEHIS,
MPUBOAWTE APTYMEHTBI M O®OPMASTH OTUETHI O TTPOAEAAHHOIT PABOTE. HA
MMPUMEPE AHEBHUKA AETH CPA3V JKE MOYVBCTBVIOT, HACKOABKO ITPOIIE UM BY-
AET PACCKA3BIBATD O IMPOEKTE, BEAb KAJKABIIT AEHb OHU BYAVT 3AHOCUTB TYAA
OAVUEHHYIO MHOOPMALIMIO, OT YEI'O OH BYAET AVYIIE 3AIIOMUHATHCA.

O VMEHUE PABOTATH B KOMAHAE M COBMECTHO IMPUHHUMATE PELIEHIS.

ITPOEKT OAHO3HAYHO BKAIOUAET B CEBSI STEAM KOHLEMNIMIO. 3ATPOHY-
Tbl: BUOAOIMSA, UHIKEHEPUA, APT(MCKYCCTBO), MATEMATHUKA (PACUETBI VIAOB I1PU
O®OPMAEHHH PABOTBI MOTOPOB). T'O ECTb AETU CMOI'VT IPUMEHUTbD BCE CBOU 3HA-
HHA, KOTOPBIE [TOAVUMAU B IIKOAE HA ITPAKTUKE U ITPHITTH K OCA3AEMOMY PE3VAB-
TATYV.

DTO KOMAHAHASL PABOTA. 3AYACTVIO V AETEI HE COOPMHUPOBAH HABBIK
COBMECTHOI1 PABOTBI. DTV IMTPOBAEMY MO’KHO PEIIMTD AHIIb VBEAMYEHUEM METO-
AMK KOMAHAHOI PABOTHI, KOTOPASI MOI'AA BBl 3ABAEUB KAJKAOTO VYACTHUKA TTPO-
EKTHOT T'PVIIITBI, HO ITPU ®TOM OCTABATBHCS HAILIEAEHHOI HA EAMHBIF PE3VABTAT,
KAK B HAIIIEM CAVYAE. AHEBHMK - AAS KAJKAOI'O, ITPOEKT - KOMAHAHBII. [TPOEKT
CTOUT O®OPMHUTH TAK, YTOBbI VUUTEAIO OCTAAOCH AMIIb 3AXOTETH EI'O [TPOBECTH,
OCTAABHOE 3A HEI'O VKE BBIAO Bbl [IOATOTOBAEHO.

TAKKE 3AAEFICTBOBAHBI KOHCTPYKTOPBI. AETU VUATCSA PABOTATB C AETA-
ASMM, PA3BUBAIOT CBOE TIPOCTPAHCTBEHHOE MBIIIAEHUE, TTOHUMAIOT BAKHOCTH
CHUMMETPHN 1 BAAAHCA BECA. DTO OUYEHb CUABHO MPUTOAMTCS UM B BYAVIIEM, HA
VPOKAX TEOMETPUHM U ®U3NKHU.

HA IIPUMEPE DTOrO IPOEKTA AETH HAVUATCS ITOAB3OBATBCS AATYMKAMM,
MOVIMYT, KAK OHM PABOTAIOT, KAK ITPABUABHO O®OPMUTD UX PABOTY, UTO VAVULLIUT
UX TTOHUMAHHE POBOTOTEXHUKN B CTAPLINX KAACCAX.

HAKOHEL, TAKAS PABOTA BVAET OTAMUYHBIM CTTOCOBOM VAEPKATH BHHMA-
HUE AETEN HA VUEBE, MOTUBUPYET UX V3HABATH HOBOE, HCKATH ITVTH PEIIEHIS 3A-
AAY, AEAATB AVULIE, KPACUBEE, AEAATH BBICTPEE M KAUECTBEHHEE (BEAb B [IPOEKTE
CVUIECTBYET COPEBHOBATEABHBIIT MOMEHT). HWUTO TAK HE BPE3AETCS B ITAMATD,
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KAK PEINEHME, KOTOPOE TbI HAIIIEA CAM, TAK TTOTOM ENIE M OITMCAA EI'O B CBOEM

AHEBHMKE. DTOT ITPOEKT AETKO MOKHO BKAKOUWUTB B OBPA3OBATEABHBII ITPOILIECC,

KAK KOHKPETHBIM PA3AEA TAK M MCITOAB3OBATBHCA B KAUECTBE MATEPMAAA AASL AO-

MOAHUTEABHBIX 3AHATUI.
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Mreroanueckunt LEGO EDUCATION STEAM-1TPOEKT
«JICCAEAOBAHUE APYTUX IMAAHET: BO3MOKHO AUPY

A434rPEB MrxAana CEPIEEBHY,

AA434PEBA AHACTACHS BUKTOPOBHA,

XoxpruH MAkcum AAEKCAHAPOBIU,

CTYAEHTH MH®T-171 I'”AOY BO MITIY HI10O

STEM (ScIENCE, TECHNOLOGY, ENGINEERING AND MATHEMATICS) — HA-
VKA, TEXHOAOTHS, MHKEHEPUSA M MATEMATHKA - ®TO IIUPOKWUI TEPMUH, MCITOAB-
3VEMBII AAT OB BEAMHEHUSA DTUX AKAAEMUYECKUX AUCIIUTIAWMH. TAKKE DTUM TEP-
MMHOM OBBIYHO OBO3HAUYAIOT ITOAXOA K OBPA3OBATEABHOMY [TPOIIECCY, COTAACHO
KOTOPOMY OCHOBOJ MPMOBPETEHMSA 3HAHUIT ABAAETCA MPOCTAA U AOCTVITHAS BU-
3VAAMBALIMSA HAVUHBIX BAEHMIT, KOTOPAS TTO3BOASIET AETKO OXBATHTB M MTOAVUUTD
3HAHUSA HA OCHOBE MPAKTUKM U FAVBOKOTI'O MMOHMMAHUSA MMPOLIECCOB. B TTPEAAATA-
EMOM HAMH 3AHATUM BYAVT 3AAEFICTBOBAHBI AUCLIMITAMHBL (ACTPOHOMMUSA, POBO-
TOTEXHUKA, MATEMATHUKA, TEOMETPUS, UHKEHEPUA, AU3AIH) 110 STEAM KOHUEI-
HHUU. MBI [TOCTPOUM AIITAPAT AASL UCCAEAOBAHMS APYIUX MAAHET, IPOUAEM TPU
UCIBITAHUA COBCTBEHHOI'O MAPCOXOAA M OLIEHUM EI'O XOAOBBIE BO3MOZKHOCTH.
HAII MPOEKT PACCUMTAH HA VUEHMKOB 5-7 KAACCOB, U 3AHUMAET 45-60 MUHVT.
AAS BBIMOAHEHUSA MPOEKTA MCHOAB30OBAHBI HABOPH LEGO Ebucation SPIKE
PRIME.

LEGO EbpucatioN SPIKE PRIME — 5TO MHTYUTHUBHO TTOHATHOE [TPAK-
THKO-OPMEHTHPOBAHHOE PEIIEHUE, CITELIMAABHO PA3PABOTAHHOE AASl PA3BUTHA V
VYALIMXCS VBEPEHHOCTU B CEBE 11 HEOBXOAMMBIX HABBIKOB I10 ITPEAMETAM STEAM
B MPOLECCE UIpbl. PEIEHMA SPIKE PRIME AEIKO AAAOTHUPYIOTCS K AFOBOI OB-
PA3BOBATEABHOI CPEAE U CIIOCOBCTBYIOT PA3BHUTHIO KPUTUYECKOI'O MBIIIAEHIS
1 HABBIKOB XXI BEKA B CO®EPE IMTPOTPAMMMUPOBAHMSA M POBOTOTEXHUKU, KOTOPHIE
JKM3HEHHO HEOBXOAUMBI AAST AOCTHIKEHUS VCITEXA B BYAVIIIEM.

ITAAH YPOKA

1. IToAroTOBKA
O PA3AOKHUTE HABOPBI, TOAIOTOBBTE POBOTOTEXHUUECKOE TTOAE 11 MHCTPY-
MEHTbI UBMEPEHUS (VPOBEHDb, PYAETKA, CEKVHAOMEP).

2. TTPOCMOTP BUAEOPOAUKA (2 MUH.)
O VICTMOAB3VIITE BUAEO PO HCCAEAOBAHUE APYVIMX [AAHET, YTOBBI OBbAC-
HUTD LIEAU 1 3AAAUM AAHHOTO 3AHATHSL

3. OBCYXKAEHHME (5 MUH.)
O OBCYAUTE C OBVYAIOHIMMUCA KAKWUE IAAHETBI [TEPCITEKTHBHEE MCCAEAO-
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BATB C LIEABIO KOAOHM3AIIMN. PASPABOTAITE COBCTBEHHBIE KPUTEPUN U CO3-
AAIITE HA X OCHOBE TABAMILLY.
¢ TTOABEAUTE OBVYAIOLIMXCA K OTBETY HA BOIIPOC: UTO HEOBXOAMMO, UTO-
BBl [TPOBECTU MEPBUUHOE HCCAEAOBAHUE/PA3BEAKY ITAAHETHL ITOAVUMB OT-
BET «MAPCOXOA», MEPEXOANUTE K CAEAVIOIIEMY DTAIY VPOKA.
O TTOAEAMTE OBYUAIOLIMXCSA HA KOMAHABI O 2 YEAOBEKA H MOIMPOCUTE HX
BBIBPATD, AASl ICCAEAOBAHHMA KAKOH IAAHETBI OHM BVAVT KOHCTPYHPOBATD
MAPCOXOA (AASl PA3HBIX ITAAHET MOJKHO ITPMAVMATB PA3HBIE MHUHIMAABHBIE
TPEBOBAHNA K TPEM M3MEPEHUA: CKOPOCTH PA3BOPOTA HA MECTE, CKOPOCTH
ABUZKEHHMA M MAKCMMAABHOTO VI'AA TTOABEMA).

4. CpoPkA POBOTA (15-30 MuH.)
O PA3BAEBANTE OBVYAIOLINXCA HA TTAPBI 1 AANTE UM 3AAAHUE COBPATH MO-
BUABHVIO ITAAT®OPMY Nel.
¢ TTOCAE TOI'O, KAK OBYYAIOLIMECA COBPAAM BA30OBVIO IAATGOPMY Nel, r10-
[TPOCUTE MX MOAEPHU3UPOBATD EE, [IPEBPATHB B COBCTBEHHBII MAPCOXOA (B
®TO BPEMA HA ®KPAHE AOCKU AOAKHBI BBITb BUAHBI TIPUMEPBI MAPCOXOAOB C
MPEACTOALLMMU MCIBITAHUAMIT).

5. ITporPAMMHPOBAHUE (10 MuH.)
0 TIOKAKNTE OBVYAIOMINMCA 3ATOTOBKY ITPOTPAMMBI, OBECITEYNBAIOINIVIO
ABMKEHHE POBOTA HA ABVX ABUTATEASX TTPAMO.
O OBCYAUTE C KOMAHAAMM IPEACTOSIINE UCHBITAHUA MAPCOXOAOB, I10-
PACCYZKAAITE, KAK [PY MTOMOLIN MPOIPAMMBL [TOMOYb AOCTUYb AVULIEIO PE-
3VABTATA (HATMPUMEP, MCITOAB3OBATE MAPAMETPBI MOIIHOCTU ABUTATEAEM HA
MAKCHMYM, YEPE3 KOMAHAY «/KAATb» OBECITEYMTD ABU/KEHUE PHIBKAMIT).
0 OBA3ATEABHO OBCVAMTE ITPUHIINITEL TOBOPOTA UEPE3 ABHJKEHWE ABHTA-
TEAEI B PASHBIE CTOPOHBI, OTAEABHO ITPOTOBOPUTE PEKOMEHAVEMBIE [TAPAME-
TPBI MOLIHOCTU AASL PASAMYHBIX MCIIBITAHMUIT, [IPM HEOBXOAMMOCTH OTBETBTE
HA BOIMPOCBHI OBVYAIOIIMXCH.

6. IcCAEAOBAHUE (10 MuH.)
O TTOMOTUTE OBYUAIOIIMMCS HCIIBITATb COBPAHHBIE MAPCOXOABI HA POBO-
TOTEXHUYECKOM TTOAE (BBITOAHMB TPH N3MEPEHIIA).
¢ Bo BPEMA MCCAEAOBAHUA OBYYAIOIIMECA HE TOABKO M3MEPSIOT U ®UK-
CHPVIOT CBOU PE3VABTATBI, HO M M3MEHAIOT [TPOTPAMMBI I KOHCTPYKIIMIO PO-
BOTOB (AAEM COBETBI IO VAVUILIEHUIO KOHCTPYKLIMK 1M TPOIPAMMHUPOBAHUIO).
O OBA3ATEABHO OPIAHHM3VEM HECKOABKO PABOYHX 30H, 30HY TECTHPOBA-
HUA HA POBOTOTEXHUYECKOM MOAE, 30HY MOAEPHU3ALIMN 3A CTOAAMU B KA-
BUHETAX. CTAPAEMCSA ITPU3BIBATD K COBMECTHOMY OBCY/KAEHHIO BO3MOZKHOTO
VAVUIIEHHUIO KOHCTPYKLINH.

7. IIOABEAEHUE UTOTOB (3 MUH.)

181



STEAMS NPAKTHUKH B OFPABOBAHUU. YACTD 2

0 3AMNOAHHTE TABAMIIY HCCAEAOBATEAEI, COBMECTHO C KOMAHAAMI OBCY-
AWUTE ITOAVYEHHBIE PE3VABTATBI (AAS HATASAHOCTH MOZKHO PACCUMTATD CPEA-
HUE 3HAUEHUA).

¢ IIPOBEAUTE HEBOABILIVIO PEQAEKCHUIO U V3HAITE BIEUATAEHUSA OBYYAIO-
[IMXCA OT VPOKA.

METOAUYECKUE COBETBI
O OBA3ATEABHO OBCVAMTE C OBVUAIOLIIUMUCS [TPUMEPBI [TPOIPAMM AAS [TPO-
XOKAEHMSA 3AAAHMI, OB bACHUTE, KAK BBITTOAHUTD PA3BOPOT ABUTATEASMI.
O TIEPEA CBOPKOIT POBOTA HEOBXOAUMO PA3AATH OBVUAIOLIUMCS KAPTOUKM
MAAHET, HA KAZKAOI M3 KOTOPBIX COAEP/KHUTCS UHOOPMALIUSA OBb MCCAEAYEMO
UMU HAAHETE. CTOUT VAEAUTB BOABIIE BHUMAHUE HA TPOXOKAEHUE KAIOUE-
BOI'O VITPA’KHEHMSA AASL BBIBPAHHO TAAHETBI.
O HA ®TAIE KOHCTPYUPOBAHUS PACCKAKUTE PEBSTAM, UTO BBICOKASI [TOABE-
CKA CMOZKET OBECIEUUTb BOABLINIT VIOA BBE3AA.
O B HAUAAE VPOKA IPABMABHO MOAOBPAHHOE BUAEO IPO MCCAEAOBAHUE
KOCMOCA CHUABHO VAVUIIUT MOTHBALIMIO OBYUYAIOIIUXCSA WU TTO3BOAUT WM
OCO3HATDH KOHUEININIO VPOKA B TTOAHOM OBbEME.
O AAT DKOHOMMM BPEMEHH MOJKHO HCITOAB30OBATH COBPAHHVIO HA ITPO-
IAOM VPOKE MOBUABHVIO TAAT®OPMY Nel. METOAMYECKH BEPHO BYAET [1PO-
BOAUTD DTOT VPOK CPA3Y [MOCAE VPOKA CBOPKU POBOTU3HMPOBAHHOI [TAAT®OP-
MBl.
O BAXKHO OBBICHUTH OBYVUAIOIIUMCS BAKHOCTb TECTUPOBAHUIT U [TOCTO-
SIHHBIX VCOBEPIHIEHCTBOBAHUI KOHCTPYKIINUI, AASL BOAEE TTOAHOTI'O BOBAEUE-
HUSA B VUEBHBII [IPOLIECC MOKHO CAEAATBH KAPTOUKU C HA3BAHUEM U OTTMCAHU-
EM MOTEHLIMAABHO KOAOHU3UPYEMBIX [MAAHET. TAK, HAITPMMEP, TPEBOBAHUSA K
MAPCOXOAY AASL MICCAEAOBAHUSA MAPCA, BYAVT OTAMYATBCA OT TPEBOBAHUA K
MAPCOXOAY AASL UBVYEHUS BEHEPHI.
O UTOBBI CAEAATH VPOK HHTEPECHE MOKHO ITPOAEMOHCTPUPOBATE ABA
THUITA TOTOBBIX MOAEAEIN (MOAEAB HA 4 KOAECAX M MOAEAB C 2 KOAECAMU U
1 MOAIIMITHMKOM), MOCAE CBOPKM MOAEAEH COBMECTHO C OBVYAIOIIMMHCA
PA3OBPATD IMPEMMYIIECTBA U HEAOCTATKM MOAEAEN OTHOCUTEABHO 3AAAHMIA.
O BAXKHBIM DAEMEHTOM YPOKA SBASIETCS ®OTO®HUKCALIMSA PABOTBI MAPCOXO-
AA B PABAMUHBIX PAKYPCAX. B KAUECTBE 3AAAHUSA HA AOM MOZKHO TIPEAAOKHTH
VUEHHKAM 3AMTOAHUTDL «MIHKEHEPHVIO KHHI'V» (MOKHO HAUYATD BBIMOAHATD
B KOHLIE VPOKA, ECAM OCTAETCA BPEMA), B KOTOPOI BYAVT OTPA’KEHBI LIEAD
PABOTBI, TIAAH PABOT, OIMCAHUE MOAEAU, TPOIPAMMHAS YACTb, PE3VABTATBI
TECTUPOBAHMS.
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TIPUMEP TABAULIBI AAA PUKCUPOBAHUA PE3YABTATOB UCCAEAOBAHUA KOMAHA:

HA3BAHVE KOMAH- | MccneayEmAs | CkopocTb MAPCO- | BPEms  (CEKYHABI) | MAKCUMANBHbIN
bl MNAHETA X0ZA (M/C) PA3BOPOTA MAPCO- YTO/1 BbE3JA
XOJA HA 360° MAPCOXOJA B °
1.
2.
3.

TTPUMEP OPIAHM3ALIMN U3MEPEHUS

CKOPOCTHU B M/C

TTPUMEP OPIAHU3ALIMN U3MEPEHUSA

CKOPOCTH PA3BOPOTA HA 360°

TIPUMEP OPTAHM3ALINN U3MEPEHNS MAKCHUMAABHOTO VI'AA BBE3AA B®
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Marc

OCOBEHHOCTAMM [TOBEPXHOCTHOI'O PEABE®A MAPCA MOKHO

CUUTATD VAAPHBIE KPATEPBI HATIOAOBME AVHHBIX, A TAK/KE BVAKAHBI,
AOAWHBI, ITVCTBIHM 1 TTOASAPHBIE AEAHMKOBBIE IIATIKM HATTOAOBHME 3EMHBIX.

XAPAKTEPUCTUKA BAXHOCTb XAPAKTEPUCTUKM
CKOPOCTb HA MPSIMOIA Yk vy
CKOPOCTb PA3BOPOTA Yk

Yron nogbEMA * vy

HA noBEPXHOCTH BEHEPBI OBHAPY/KEHBI THICSAUN APEBHUX BVAKAHOB,

M3BEPIABIINX AABV, COTHU KPATEPOB, APAXHOMABI, I'OPBIL.

XAPAKTEPUCTUKA BAXHOCTb XAPAKTEPUCTUKM
CKOPOCTb HA MPAMOW * vy
CKOPOCTb PA3BOPOTA Yk iy

Yron noAbEMA Yk
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MEPKYPUI

= - T
B PEABE®E MPEOBAAAAIOT KPATEPBI, B XOPOIIO COXPAHMUBIIEMCA COCTOSAHMI.
W BBICOXIINE PABHUHBI MEPKYPUS TOBOPAT O TOM, YTO ITAAHETA
TEOAOI'MYECKU HEAKTUBHA, I HA HEI HET HUKAKOIT JKU3HM MUAAMAPABI AET.
TTPHCYTCTBYIOT BOABIIME PABHUHHBIE TEPPUTOPUMN

XAPAKTEPVICTUKA BAXHOCTb XAPAKTEPUCTVIKM
CKOPOCTb HA MPIMOWA Yok
CKOPOCTb PA3BOPOTA Yk

Yron nogbEMA
). aXgg
HEemnryH

PeAbE® HENTYHA — 5TO OAHO M3 HAUBOAEE AUHAMUUYHBIX MECT COAHEYHOM CUCTEMBI. TBEPABI1
CAOIT COCTOUT U3 PASAUYHBIX TTOPOA ABAA, TOP UAW APYIHX OBPA3OBAHUIT TTPAKTUYECKU HET.

XAPAKTEPUCTVIKA BAXHOCTb XAPAKTEPMCTUKM
CKOPOCTb HA MPIMON Yok K
CKOPOCTb PA3BOPOTA Yk vy

Yron noabEMA ) % e%e
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STEAMS NPAKTHUKH B OFPABOBAHUU. YACTD 2

STEAM-TEXHOAOTUU B CUCTEME AOTTOAHUTEABHOT'O
OBPA3OBAHUSA AETEI AOIITKOABHOTI'O BO3PACTA

KreETrrmnA Bukrorus PoAMOHOBHA,
VUUTEAB-AEDEKTOAOL (CYPAOITEAALOL),
MBAOY «lIEHTP PA3BUTHS PEBEHKA- AETCKUI CAA «Ay4riky, I.MHUYyPUHCK

B cTATBE PACCMOTPEH BOITPOC OB UCIOAB30OBAHMN STEAM-TEXHOAOIMIT
OBPA3OBATEABHBIX MOAVAEN «LEGO- KOHCTPYUPOBAHHME» 1 «POBOTOTEXHMKA» B
COEPE AOMOAHMTEABHOI'O OBPA3OBAHMA AETEN AOIIKOABHOI'O BO3PACTA. ILIEAB
CTATBH: PACKPBITH OCHOBHBIE TTOAOKEHNA STEAM-TEXHOAOTMM KAK CUHTE3A HA-
VKU, TEXHUKHN, UHKEHEPUM, MATEMATHKN 1 ICKYCCTBA, A TAKJKE OTIPEAEAUTE POAD
AOTIOAHUTEABHOI'O OBPA3OBAHMA B PEAAMBALINN STEAM-OBPA3OBAHIS.

CEIOAHSL OBIIECTBY HEOBXOAMMBI COLIMAABHO AKTMBHBIE, CAMOCTO-
ATEABHBIE M TBOPUECKME AFOAM, CITOCOBHBIE K CAMOPA3BUTHIO. KOPHOPALIM-
AM BOABLIE HE HY’KHBI MPOCTO MH/KEHEPBL. OHW MIIYT AIOAEN C MHKEHEPHBIM
MBIIIAEHUEM, VITPABAEHUECKUMH M TUBKMMM HABBIKAMH. [TOATOTOBUTE TAKUX PA-
BOTHUKOB MMOMOTAET TIOTTVASIPHAS OBPA3OBATEABHAS MOAEAB HA CTBIKE PA3HBIX
avcunnand STEAM. STEM (SCIENCE, TECHNOLOGY, ENGINEERING, MATH) — [1PO-
IPAMMA OBYUEHMS, COUETAFOIIAS 3AHATHA ECTECTBEHHBIMU HAVKAMU, TEXHOAOTU-
EF1, MHJKEHEPUEN 1 MATEMATHKOM. VIHOIAA K ABBPEBUATYPE AOBABASIIOT BYKBY A
(ARTS) — MCKYCCTBO, I'VMAHUTAPHBIE HAVKU.

[To MHEHUIO MPE3UAEHTA MICROSOFT brPoaa CMUTA, HACTYITHA «KPU3HC
TEHUEB» — BPEMSA, KOTAA TEXHOAOTUUECKHUM KOMITAHUSAM HE XBATAET KBAAU®U-
MPOBAHHBIX STEAM CHEIMAAMCTOB. YTOBBI MOATOTOBUTH ITOAXOASIINX PA-
BOTHHKOB, MICROSOFT ITOATAAKMBAET CIIIA MHBECTHMPOBATH B PA3BUTHE STEAM
OBPA3OBAHUSA B CTPAHE. B Poccuu notPEBHOCTD B STEAM OBPA3OBAHNU TAKJKE
PACTET. TTPE3MAEHT Poccuiickorn @EAEPALIMK B 2014 TOAY BIIEPBBIE VKA3AA HA
HEOBXOAUMOCTD BBIBECTU MHKEHEPHOE OBPA3OBAHHWE B CTPAHE HA MUPOBOIT YPO-
BEHB. POBOTOTEXHUYECKUE KOMITAEKCHI BBIAU BHECEHBI B UMCAO TTPMOPUTETHBIX
HAIPABAEHUF PA3BUTUSA HAVKM, TEXHOAOTMIT M TEXHUKU B Poccum.

TEXHOAOI'MYECKME AOCTUKEHWSA BCE BBICTPEE [TPOHMKAKOT BO BCE CHEPHI
YEAOBEUECKON KM3HEAEATEABHOCTH U BBI3BIBAIOT MHTEPEC AETEI K COBPEMEH-
HOW TEXHHKE. AETSAM C PAHHEIO BO3PACTA MHTEPECHBI ABMKVIIMECS WUIPYIIKH.
OAHAKO B AOIIKOABHOM OBPA30OBAHMU OTIBIT CUCTEMHOI PABOTHI MO PA3BHUTHIO
TEXHUIECKOTO TBOPUECTBA AOIIKOABHUKOB MMOCPEACTBOM HCITOAB3OBAHUSA PO-
BOTOTEXHUKU OTCYTCTBVET, B DTOM 3AKAIOUAETCS AKTYAABHOCTH OPTAHH3ALIIN
AOIMOAHUTEABHOI'O OBPA3OBAHMSA AETEN B veAoBUAX AOV.[1, ctp. 2] B MBAOVY
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VYCHEIHBIE KEUCBI PEATIM3ALIMKM STEAM TEXHOJIOTMIA
B JIOIIKOJIbBHOM U HAYAJIBHOM OBPA3OBAHUN

«IPP-AETCKUIT CAA «/\VUHK» CO3AAHA CTVAUSA KOHCTPYKTUBHO-TEXHUYECKOI'O
MOAEAHMPOBAHUSA, PABOTAIOIIASL 1O  AOTOAHUTEABHOI OBIIEOBPA3OBATEABHOT
OBLIEPA3BUBAIOLIEN ITPOIPAMME «LEGOSTREET IN ROBOCITY» (KOHCTPYUPOBAHUE,
MOAEAMPOBAHUE, OCHOBBL POBOTOTEXHUKHN) (5-7 AET) TEXHUYECKOI HAINPABAEH-
HOCTU. AAHHAS TIPOTPAMMA TIOCTPOEHA C VUETOM PEAAN3AIINU STEAM — TEXHO-
AOTHIT M AAET PEBEHKY BO3MOKHOCTbH CAMOCTOSTEABHO OTKPBITh AASl CEBSI HOBBI
BOAIIEBHBIIT MUP KOHCTPYKTOPA, KOTOPBII TTO3BOAAET MAAEHBKOMY MBICAUTEAIO
PACKPBITh TBOPYECKUI TTOTEHIIMAA, PEAAU3OBATH TBOPUECKUE 3AMBICABI M1 CO3AA-
BATb CBOI COBCTBEHHBIIT MUP, A TAK/KE ITOMOTAET TPOCAEAUTB MPEAITOCBIAKU PA3-
BUTUSA TEXHUUECKOI OAAPEHHOCTHU V PEBEHKA.[1, CTP. 2]

YTO KE TAKOE CTYAUSA KOHCTPYKTHUBHO-TEXHUUECKOTO MOAEAUPO-
BaHUA STEAM?

PABOTA B CTYAUM HAMPABAEHA HA MOMCK BOAEE MHTEPECHBIX, TTO3HABA-
TEABHBIX, VBAEKATEABHBIX AAS AETEI CITOCOBOB M METOAOB VCBOEHUS, TTOHMMA-
HUA W MCTTOAB3OBAHUSA TEXHUUYECKUX 3HAHUI B MOBCEAHEBHOI KU3HM, KOTOPBIE
MOMOTVT UM BBIPA3UTH CEBS, MTPOSBUTH TBOPUECTBO, HAVUAT AVMATb.

OAHOT M3 MPUOPUTETHON LEABIO PABOTBHI CTYAUU TEXHUUECKOTO MOAE-
AVMPOBAHUS ABAAETCS PA3BUTUE TEXHUUECKOTO TBOPUECTBA AETEN M ®OPMHUPOBA-
HHUE HAVYHO — TEXHUYECKOWM MPO®OPUEHTALIMN V AETEN AOIIIKOABHOTO BO3PACTA
CPEACTBAMH POBOTOTEXHUKM 1 LEGO - koHCTPYMPOBAHMA.[1. CTP. 3]

BAATOAAPS OBYUEHMIO B CTYAMU MBI MOKEM [POCAEAWUTB TTPEAITOCBIAKU
PA3BUTUS TEXHUUECKON OAAPEHHOCTU V PEBEHKA.

AAS KAZKAOTO TOAA OBYUEHNA (TIEPBBIIA - 5-6 AET) M (BTOPOI1 - 6-7 AET)
ECTb CBOW VUEBHBII TTAAH 1 KAAEHAAPHO-VUEBHBII TPA®UK. BCE TO OTPAKEHHO B
PA3PABOTAHHOI HAMH [MPOTPAMME AOTTOAHUTEABHOTO OBPA3OBAHMSA «LEGOSTREET
IN RoBOCITY». ABTOPAMU TPOIPAMMBI ABAAOTCS KPETHHMHA Bukrorus Poano-
HOBHA VUUTEAb —AE®EKTOAOL (CYPAOITEAALIOL) M CTAPLUMIT BOCIIMTATEAD BAASCH-
HA OAbI'A 'EHHAAMEBHA.

CAEAVSA KAAEHAAPHO-VUEBHOMY TPA®GUKY, 3HAKOMCTBO ¢ LEGO- koH-
CTPYUPOBAHUEM M ®AEMEHTAMU POBOTOTEXHUKH AETH MEPBOI'O TOAA OBVUEHMS
HAUMHAIOT C IPABHA TTIOBEAEHUSA B KABMHETE M TEXHUKN BE3OMNACHOCTU. AAAEE
[MO3HAKOMATCA C KOHCTPYKTOPAMU LEGO CLASSIC, DUPLO, BRAIN «A» 11 AP. V3HA-
IOT OCHOBHBIE THITbl KPEMAEHUS AETAAEN, UX HA3BAHME. [TEPEXOAST K KOHCTPYU-
POBAHUIO T1O TIPEAMETHBIM KAPTUHKAM, CXEMAM, UHCTPYVKIMAM. SATEM 3HAKOMST-
cs ¢ nPOrPAMMOIT HA TTK LEGO Di1GITAL.

AETH BTOPOTO T'OAA OBVUEHUS BCITOMMHAIOT MHCTPYKIIUU 1O TEXHUKE
BE3OITACHOCTH TTPH PABOTE C OBPA3OBATEABHBIMU POBOTOTEXHUUECKUMU MOAYASI-
MU, KOMITBIOTEPAMU. CAEAVIOIIMIT DTATT BBIMTOAHEHUE 3AAAHUSA B VIKE 3HAKOMOT
UM MPOIrPAMME LEGO DIGITAL. KOHCTPYMPOBAHUE MO TEMAM C COBCTBEHHBIMU
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MOAEPHU3ALMAMU. TTEPBBII M BTOPOI I'OA OBVUEHUA OTAMUYAIOTCA CAOKHOCTBIO
BBINMOAHEHUA 3AAAHUIT. PABHOBMAHOCTD OBPA3OBATEABHOI'O KOHCTPYKTOPA I1PU
PABOTE OCTAETCA IPEKHE. MBI LHEAEHAIIPABAEHHO OBYYAEM IOCTPOEHUIO M3
PA3HBIX CEPHI DAEMEHTOB. DTO MOMOI'AET AETAM VAVUILINTH TEXHUUYECKWME HABBI-
KM 1M VMEHUSA BBICTPO OPUEHTUPOBATBCS [MTPY BBINTOAHEHUN PAZHOT'O BUAA 3AAAHUIA,
A TAKKE TIPHMCITOCABAMBATBCA K PABOTE C HOBBIM KOHCTPYKTOPOM, UTO CITOCOB-
CTBYET HCITOAB3OBAHHMIO UMK TOI'O MAM MHOI'O HABBIKA B KM3HU. CHELHMAABHO
CO3AAHHBIE VCAOBMA AAA BBIABAEHMA TTPEAITOCBIAOK OAAPEHHOCTH AOIIKOABHM-
KOB IMTOKA3BIBAIOT, KAK AOBKO AETH BAPBUPYIOT CBOMMU MBICAAMU 1 AEMCTBUAMU

B CAEACTBUU YET'O MPOCAEKUBAETCSA TEXHUUYECKUI CKAAA VMA.

B AAABHEFIIEM AETH OCBAHBAIOT HOBBIE PA3HOOBPA3HBIE OBPA30BATEAB-
HBIE KOHCTPYKTOPBL: ®AHKAACTUK, MEXAHUK, 3HATOK, COTbL, ®BPUKA. CPEAU HUX
ECTb 9AEKTPMUECKUE, MEXAHUYECKHME M METAAAMYECKME KOHCTPYKTOPBL. K KOH-
LY TOAA AETH PABOTAIOT ¢ BEE-BOT (POBOT -ITUEAA), C JKEHILMHOM-POBOTOM
WOowWEE FEMISAPIEN. VUATCH BBICTPAUBATD AAIOPUTMbI ABMUKEHUI M [TPOI'PAM-
MHPOBATb C MOMOIIBIO MTYABTA VITPABAEHUA. DUHAABHBIM 3AAAHUEM AASl AETEI
OBEMX I'PVIII ABASETCA [POI'PAMMHUPOBAHUE C ITOMOLIBIO TTK COBPAHHBIX MOAE-
AEll M3 OBPA3OBATEABHOI'O KOHCTPYKTOPA ROBOTIS DREAM. TTOCAE VCHELIHOIO
[IPOI'PAMMUPOBAHMSA VCTPAUBAIOTCSA COPEBHOBAHUA MEJKAY MOAEAAMU HA [TOAOCE
MPEMATCTBUI. AETH, 3AHUMAIOIIMECS B CTYANI, VUVBCTBVIOT B KOHKYVPCAX M 3A-
HUMAIOT [PU3OBBIE MECTA. [TOAPOBHEE V3HATb O HALIMX AOCTUKEHMAX MOZKHO
YEPE3 COLIMAABHYIO CETb INSTAGRAM «ROBOTOTEHLUCHIKY.

KAK KE CTPOATCA HAIIU 3AHATUA?

3AHATHUE COCTOUT M3 ABVX YACTEI — TEOPETUYECKOI U [PAKTHUYECKOM
(BOABILIAS YACTB). OCOBOE BHUMAHUE VAEASAETCS PABOTE B KOAAEKTUBE: VMEHUE
BPATb HA CEBSl POAM, PACIIPEAEAATH OBA3AHHOCTH M UETKO BBIMOAHATDH TTPABHAA
[MOBEAEHMS.
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B HAIIEN CTYAMU KOHCTPYKTUBHO-TEXHUUYECKOI'O MOAEAMPOBAHUSA CO-
BAIOAAIOTCST OTIPEAEAEHHBIE PUTYAABL TAKHE KAK:
O IPU BXOAE B KABMHET AETU CAASTCS 3A BOABLLIOI CTOA AASL OBCY/KAEHUS
MMAAHA 3AHATUS;
O AETH PACCKA3BIBAIOT APVI' APVI'Y KAK BECTH CEBS B KABUHETE U C KOH-
CTPYKTOPAMU;
0 POCMOTP BUAEO®HABMOB ITPO HOBUHKHN B M3OBPETEHHN POBOTOB, AAAD-
HEMIIEE TTOABEAEHWE K TEME 3AHATUSA;
¢ TEOPETMYECKAS YACTb OT ITEAATOI'A COBMECTHO C AETbMH. (HA 3AHATIA
MHOTAA MPUXOAAT AETU CTAPLIE (BTOPOI I'OA OBVUEHUA) U [TOMOIAIOT I1PU
OBBACHEHHNU HOBOI'O MATEPHAAA. K KOHILY TOAA MBI TPOBOAMM BUAEO3AHS-
THA, TAE HECKOABKO AETEN PACCKA3BIBAIOT TTPO OBVYEHHUE B CTVAUU U O TTPH-
OBPETEHHBIX 3HAHUAX;
O PACIIPEAEAEHHE POAEIT M OBA3AHHOCTEI CAMUMU AETBM;
O MPAKTUYECKAS YACTB - AETU [TPUCTVITAIOT K BBIITOAHEHNIO 3AAAHKIT;
O WTOrOM 3AHATUS CTAHOBATCS TOCTPOEHHBIE MOAEAN (AMBO HEOKOHYEH-
HBIE), KOTOPBIE OTIPABAAIOTCA HA «BBICTABKY U30BPETEHUITY;
0 MOCAE MTPOAEAAHHOT PABOTBI AETH CAASTCS 3A OBIIMIT CTOA AAST OBCY K-
AEHHA TTPOMAEHHOTO 3AHATHA (IMTOYEMY HE ITOAVUAAOCBH? KAK MCIPABHA? T1O-
SICHEHUSA O TOM, UTO CAEAAA? AASL KOI'O? KAK PABOTAET? U T.A.) ;
O AETH NOAVUYAIOT AOMAIIHEE 3AAAHME B PABOUNMX TETPAAAX. (ABTOP: KPE-
TUHUHA B.P.) AOIIKOABHUKN C YAOBOABCTBUEM PACCKA3BIBAIOT O CBOUX I10-
CTPOVIKAX, TTPOTOBAPUBAIOT TTOCAEAOBATEABHOCTD CBOUX AEMCTBUIM, OLIEHI-
BAIOT TV UAU MHVIO KOHCTPYKTHUBHVIO CUTYAITHIO.
MOHUTOPHHT PE3YABTATOB.
PE3YABTATBI IPEACTABASIFOTCS B ®OPME OTKPBITOI'O 3AHATHSA AASL TIEAATO-
OB VUPEKAEHWSA U POAUTEAEN; BBICTABKM MTOIOBBIX MOCTPOEK; COPEBHOBAHMS
MEZKAY MOCTPOEHHBIMI MOAEASAMU. AAST OTCAEKUBAHMS PE3VABTATUBHOCTH OBPA-
30BATEABHOTO TTPOLIECCA UCITOAB3YIOTCS CAEAVIOIINE BUABI KOHTPOAS:
¢ HAYAABHBIIT KOHTPOAD (CEHTSBPE).

OCHOBHBIE AETANM, MCNONLIYEMBIE B COOPKE.
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¢ MTOroBblil KOHTPOAB (MAVT).
ABA PA3A B TOA ITPOBOAUTCSA AMATHOCTUKA C VYETOM MHAMBUAYAABHBIX
OCOBEHHOCTEI AETEI. OHA MO3BOAAET OMNPEAEAMTH VPOBEHB PA3BUTHSA WMHTEA-
AEKTYAABHBIX CIIOCOBHOCTEN, HANTH MHAMBUAYAABHBII TTOAXOA K KAZKAOMY PE-
BEHKY B XOAE 3AHSATHI, MTOABUPATB AASL KAJKAOTO PEBEHKA VPOBEHB CAOKHOCTH
3AAAHUI, OTIMPASICH HA 30HY BAMJKAHIIETO PA3BUTUA. AMATHOCTHPYS AETEI TTO
CITELIMAABHBIM METOAMKAM, BBIABAAIOIIMM I'AVBOKHME TEXHUYECKHE CITIOCOBHOCTU,
KOTOPBIE MOI'VT TOBOPUTh O HAAMUMK YV PEBEHKA OAAPEHHOCTH B AAHHOM HATTPAB-
AEHUM, OINPEAEASIEM AETEI C ITPEAIIOCBIAKAMU K TEXHUUYECKOI OAAPEHHOCTU.[1,
ctp. 9] ITOCAE UEI'O NPOBOAMM MHAMBUAYAABHVIO VIAVBAEHHVIO LIEAEHAINIPABAEH-
HVIO PABOTY, PA3PABATBIBASI CAOKHBIE 3AAAHMS C VUETOM PE3VABTATOB ITPOBEAEH-
HOIl AMATHOCTHKM (MHAMBUAVAABHBIIT OBPA3OBATEABHBIIT MAPLIPYT). B crvanmn
3AHUMAIOTCA AETH ¢ OB3, AAl HUX TAK KE PA3PABATBIBAETCA MHAWMBHAYAABHBIN
OBPA3OBATEABHBIIT MAPIIPYT.
AAABHENITASL  TIEPCIIEKTHBA  PA3BU-
THUA CTYAUM TPEAVCMATPUBAET BBEAEHUE PE-
3VABTATOB B PA3PABOTKY WMHAMBHMAYAABHOI'O
OBPA3OBATEABHOI'O MAPIIPYTA AAS OBPA3OBA-
TEABHBIX TTPOIPAMM AOV. TTONMOAHEHUE AM-
AAKTUYECKHMX U METOAMYECKHX PA3PABOTOK.
TTPOMATAHAA COBCTBEHHOI'O OITBITA.
Mbl VBEPEHBI, UTO BAATOAAPA VCH-
AMAM MEAATOTOB U CITELIMAAMCTOB AOLIKOAB-
HOT'O VUPEKAEHMSA, KAKABIIT PEBEHOK CMOZKET
HAMTU CEBS, PEAAU3OBATB CBOU CITOCOBHOCTH,
MOAHOIIEHHO PACKPHITBCS B MPO®ECCHUU. Cy-
MEET HE TTIOTEPATBCSA B OTPOMHOM MUWPE U T1PU-
HECTU OBILIECTBY CBOI BKAAA, CO3UAASL HOBOE
B PASAMUHBIX COPEPAX JKM3HM.

CIMCOK AUTEPATYPBI

1. KretunuHA B. P., BaascuHa O. T'. «AOTTIOAHUTEABHAS OBIIEOBPA3OBATEABHAS OBIIEPA3BUBAIO-
AS [POIPAMMA «LEGOSTREET IN ROBOCITY» (KOHCTPYUPOBAHUE, MOAEAHPOBAHHE, OCHOBBI POBOTO-

TEXHUKIL)» - MuuyveuHck 2019.
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VYCHEIHBIE KEUCBI PEATIM3ALIMKM STEAM TEXHOJIOTMIA
B JIOIIKOJIbBHOM U HAYAJIBHOM OBPA3OBAHUN

STEAMS nroEkT « KOCMMYECKOR
MVTEIIECTBUE MUKUBOTA»

Karou-BoritobA CBETAAHA BUKTOPOBHA,

CTAPIINY BOCITATATEAD,

MBAOY aeTckmrt cA4 Ne 12 KOMBMHUPOBAHHOI'O BHUAA,
11.BHUHCCOK, OAMHIIOBCKHIH I.0.

PEAAMBALINA MTPOEKTA HATIPABAEHA HA OCYIIECTBAEHUE MHAMBUAYAAW3A-
MU OBYYEHUSA: ®MOLMOHAABHBIIT KOM®OPT, COXPAHHOCTH ®U3NYECKOI'O U TICH-
XUUECKOTO 3AOPOBDBS AETEN, BO3MOJKHOCTb CAMOPEAAUBAIINU AETEI B PA3ANU-
HBIX BUAAX AEATEABHOCTU, HA OBECIIEYEHUE BCECTOPOHHEI'O PA3BUTUA AETEN. B
CBOEM CTATBE HA IMPUMEPE TEMbI « KOCMOC» Mbl TOAEAMMCS OIMBITOM TPUMEHEHM S
STEAMS-TEXHOAOI'MIT AASL AETEM CTAPLIEIO AOIIKOABHOI'O BO3PACTA.

MEHSAETCA HALIA KM3Hb, U TO, YTO BUEPA KA3AAOCH HEBO3MOJKHBIM, O
YEM BBIAO CTPAIITHO MOAVMATDB, A TTOPOI1 MU HE AYMAAOCH BOBCE, CETOAHS VKE
PEAABHOCTD, JKUBOE AEAO. AEAO, B KOTOPOE MBI BKAAABIBAEM BCE CBOU CHUABI U
AVIIY. MEHAEMCA U Mbl, TTEAATOIH. TTPOEKT «KOCMUUECKUE MPUKAKOYEHUA M-
KHBOTA» AAA BO3MOKHOCTB ITO-HOBOMY PACKPBITb AASL CEBS KAK CAM IMPOLIECC
OBPA3OBAHMA AOLIKOABHMKOB, TAK M CBOM COBCTBEHHBIE BO3MOKHOCTU U CITO-
COBHOCTU U, KOHEYHO, TAAAHTBI AETEI. OKA3BIBAETCS, COBPEMEHHBIII PEBEHOK
— MATUAETKA 3HAET O KOCMOCE BOABIIIE, YEM MATUKAACCHUK HAIITETO TIOKOAEHMS,
PACCYJKAAET O MAAHETAX C BUAOM 3HATOKA, HA3BIBAET HAVUHBIE ®AKTBI, O KOTO-
PBIX MHOI'ME B3POCABIE AAKE 1M HE BEAAKOT. KAKMM KE AOAKEH BbITb CETOAHS
BOCITUTATEAD AETCKOI'O CAAA, YTOBbl OTBETUTB HA BCE PEBAUbM «[IOYEMY», 3ACAY-
JKUTh AOBEPUE U AIOBOBb AETEN? AAS DTOI'O MAAO MMETBH ITPO®ECCUOHAABHBIE
3HAHUSA, - OHU AOAKHBI BBITh DHIIMKAOTIEAMYHBIMU. MAAO VMETD PELIATBH 3AAAUM
BOCIMTAHUSA M OBYUYEHUSA AETEM, - HAAO PEIIATH MX HECTAHAAPTHO. MAAO MMETH
CBOIO COBCTBEHHVIO TOUKY 3PEHUS, - HYKHO TTOCTOSHHO TTOMHUTB, YTO PEBEHOK
TOJKE BITPABE UMETD EE, 1 BBICKA3BIBATH, M BBITh HOHATHIM. AETH BEAB COBEPILIEH-
HO TAKME JKE, KAK MBI, A [10 OTAEABHBIM BOITPOCAM AAJKE AVUIIE HAC.

KOHUENUMA MOAEPHU3ALIMM OBPA3OBAHMSA B POCCHM MOCTABMAA TTEPEA
MMEAATOTAMU HOBVIO 3AAAUY, KACAIOIIVIOCS OBYUEHHS, PA3BUTUSA MHAUBHAYAAB-
HOCTU AETEI.

CHEHUAABHBIE NICCAEAOBAHUS U MMPAKTUKA OBPA3OBAHUS VKA3BIBAIOT HA
TO, YTO [PH PA3PABOTKE COAEP/KAHUA OBPA3OBAHUSA HEAOCTATOYHO W3MEHHWTb
TOABKO KOAMUYECTBEHHBIE TTAPAMETPBI VUEBHOI AEATEABHOCTH. HEOBXOAMMO CO-
YETATb ®TW MEPHl C KAUECTBEHHBIM M3MEHEHWMEM COAEPKAHMS, OPIAHU3ALIMOH-
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HBIX ®OPM M METOAOB OBVUEHUS AOIIKOABHUKOB TP VCAOBUU MAKCHUMAABHOIT
WMHAVBUAVAAM3ALIMN VUEBHON AEATEABHOCTU.

AAH DTOIO HEOBXOAMMO, YTOBbl COAEPKAHUE VUEBHOW [MPOTPAMMBIL:
BBIXOAMAO 3A PAMKU OBIIENPUHATOM [MPOTPAMMBI,

VUUTBIBAAO CITEHM®UKY MHTEPECOB PEBEHKA,

COOTBETCTBOBAAO CTUAIO VCBOEHUSA 3HAHUI PEBEHKOM,

HE OTPAHNMYMBAAO CTPEMAEHUE PEBEHKA TAVBOKO BHUKHYTBH B CVTH TEMBI,

(e RS IR S AR R o

PA3BUBAAO [MPOAVKTMBHOE MBIIIAEHWUE M TIPAKTUUECKME HABBIKM EI'O

MPMMEHEHUA,

O IPMOBILIAAO K HOCTOSHHO MEHSIOIIEMYCS 3HAHUIO,

O IPUMBUBAAO CTPEMAEHHE K [TPUOBPETEHMIO 3HAHIS,

O [OOIMIPAAO MHUIIMATUBY M CAMOCTOSTEABHOCTD,

O CIOCOBCTBOBAAO PA3BUTHIO CO3HAHMS U CAMOITO3HAHUSA, TTOHUMAHMS

CBA3EN C APVIUMM AFOABMM, [TPUPOAO, KYABTYPOIL.

VIMEHHO TAK MOKHO OXAPAKTEPH3OBATH AIOBYVIO STEAMS 1PorrAmMmy.

SI MOCTAPAIOCH PACCKA3ATB OB OIMBITE OPTAHM3ALIMU STEAMS MNPOEKTA U ETO PE-

3VABTATUBHOCTH.
TexHonorvis | XAPAKTEPUCTUKA | HA YTO OPMEHTVIPOBAHA ONVICAHVE MPAKTUKY
S Hayka YT0 1 KAK UCCNE- MPOBOAMM UCCNEAOBAHMS MO U3YYEHNIO
AVEM? YTO 1 KAK MACCbI, BECA, ZABMEHWS, MPVHLUMMOB, CBOVICTB
M3YUYAEM? YTO M KAK | OMTUYECKMX UNMO3MIA, PEAKTVBHOTO JBUXE-
MO3HAEM? HWs. VI3YUAEM MPABWIA CMELLIVIBAHYS LIBETOB,
MPVMEHSIEM MOJYYEHHBIE 3HAHVIS| B V30BPA-
3UTENLHOW AEATENBLHOCTU. [MO3HAEM 3AKOHbI
BCE/IEHHOW, Y3HAEM HOBBIE ®AKTbI O MIAHETAX 1
3BE3aAX CONHEYHOM CUCTEMBI
T TexHoNorus KAKOM ANrOPUTM OnPEAENSEM NONOXEHWE NPEAMETOB B
JESTENBHOCTU OCBAW- | MPOCTPAHCTBE OTHOCUTE/NBHO CEBS 1 APYIOro
BAKOT JIETL? OBbEKTA, YUYMMCS COCTAB/ISITb TPAEKTOPUIIO
NBUXEHNS MUKUBOTA 1 MPOTPAMMUPOBATb EFO
HA MEPEMELLEEHWUE OT OAHOW MNAHETbI K ZIPYTOW C
BbINMOJHEHVEM OTMPEZAENEHHBIX 3AAY.
YNTAEM AETCKME KAPTbI, PACTIO3HAEM YC/IOBHBbIE
OBO3HAYEHWS, COCTAB/ISIEM KAPTbI, NMPOK/AZbI-
BAEM MAPLLPYTbI.
OnPEAENSEM MNAHETHI MO OMUCAHMIO.
E WHxmHmpuHr | Kakoi npoaykT (npo- | CO34AEM CBOW COBCTBEHHBIE TBOPYECKME
EKT) CO3JAIOT AETU? | MPOAYKTHI (MAKET KAPYCENM 13 M/IAHET, YENO-
BEYKM-MHOMNAHETSIHE, NETATE/IbHBIE OBbEKTbI,
POBOTbI 13 CMNYEYHBIX KOPOBKOB, KOCMUYECKME
OBbEKTbI 13 CYETHbIX MA/IOYEK)
VckyccTeo KAKVE XYAOXECTBEH- | JTHOBYEMCS PASHOOBPASVEM U KPACOTOW 3AKA-
HO-BbIPASUTE/NBHBIE | TOB HA PA3HbIX MAHETAX (HA ®OTO, CAENAHHbIX
CPEJICTBA UCKYCCTBA | B KOCMOCE).
PEBEHOK OCBAVBAET? | PACCMATPMBAEM KAPTUHbI O KOCMOCE 1 KOC-
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B JOLIKOJIbBHOM U HAYAJIbBHOM OBPA30OBAHUIN

WckycctBo KAKVE XYJOXECTBEH- | MOHABTAX.
HO-BbIPASUTENbHBIE | TAMP CANAXOB. «TEBE, YENOBEYECTBO!» 1961
CPEACTBA UCKYCCTBA AnekcaHaP JEVHEKA «[TOKOPUTENM KOCMOCA»
PEBEHOK OCBAMBAET? | 1961
Neonna Tuxomupros, Onbra TuxoMnpoea «Bo
VIMS$ YE/IOBEYECTBA»
PybeH MeBoHASH «BroPAkAH» 1971 (BroPAKAH
— MECTO, TIE PACMIO/IOXEHA OBCEPBATOPUS B
APMEHMN)
PyseH MEBOHAAH «3BE3AHBLIN YAC» 1970-E
Kamunb MynnAwes «HOHOCTb» 13 TPUNTUXA
«3EMAS 1 BPEMsI» 1978
B. C. BacuneHko «HOpui TArAPKIH»
Brnagnmunp ®@enbamAH «3BE3ZAM HABCTPEYY.
MepBbIt KOCMOHABT HOPUii TArAPUH» 1961
HOpPui TArAPVH. TTANEXCKASI POCIUC.
Y4YUMCSt CMELLMBATL KPACKM (XPOMATUYECKME
LIBETA) A1t MONYYEHMS HOBbIX (AXPOMATNYECKME
LIBETA).
KOMBUVHVPYEM PA3NINYHBIE M30BEPA3UTE/BHbIE
CPE/ICTBA A/151 NMONYYEHWS KPACMBBIX U30BPAXKE-
HWW MIAHET.
MATEMATUKA IKAKVIE 3NEMEHTBI 3AKPENNSEM YMEHWUE OPVEHTUPOBATLCS B MPO-
MATEMATUYECKOrO | CTPAHCTBE W HA JINCTE BYMATW, YNPABNSIS POBO-
MBbILLNEHMS PA3BUBAET | TOM-MbILLbO, OTMPAB/ISISI EFO HA OMPEAENEHHYHO
PEBEHOK (FEOMETPUYE- | MNAHETY /151 BbINONHEHWS 3ALAHNS.
CKOE, NPOCTPAHCTBEH- | PA3BMBAEM YMEHWE HAXOAWTb, AHANN3MPOBATb
HOE, ANTOPUTMUYE- | U MPABUIBHO PA3MELLATb C/IOXKHBIE FEOMETPU-
CKOE, BPEMEHHBIE, YECKME OUTYPbI B UMPE «KOCMUYECKII TETPUC
KOMBUHATOPVIKA 1 HA NHTEPAKTBHOW NAHE/NN.
T.N.) Y4nmMcs rPyNnnMPOBATL NPEAMETbI U MPU3HAKY,
HAXOAWTb, KAKOV MNIAHETE OHW MPUHALNEXAT.
CaEnAi cam B kaAkoi Ba AKTUB- | TTPOEKTHAS - MUHW NPOEKT «[TYTELWIECTBUE

HOCTV BOB/EYEHbI
JETV (NPOEKTHAS,
NMPOBAS, PEYEBAS,
TMO3HABATE/IbHAS,

NCCNEAOBATENLCKAS,

SMIEMEHTAPHAS! VIHXE-

HEPHO-TEXHWUYECKAS,
KOMMYHUKATVBHAS

n ap.)

OCTPOB»

3BYKA, CBOVICTB PEAKTVIBHOTO ABUXEHWS,
OCBELLEHNS TNOBYCA (CMEHA BPEMEHW CYTOK HA

DNIEMEHTAPHAS! HXEHEPHO-TEXHWUYECKAS - CO-
3AHUE PAKETbI, MAKETbI «KKAPYCE/Nb 13 MIIAHET»,

BOJILIEBHUKA C MAAHETbI OMErA»»
VrpoBAst - nrpoBAst cUTYALMS «[1PU3EMAEHVE
KOCMWYECKOTO KOPAB/S HA HEOBUTAEMbIV

PEYEBAS - TBOPYECKOE PACCKA3BIBAHVE Mol
BYAYWMIA POBOT B NMOAAPOK MUKUBOTY»
[MO3HABATE/NbHAS- BUKTOPUHA «TAKOW 3ATAZOY-
HbIA KOCMOC»

WMICCNENOBATENBCKAS- MCCNEAOBAHUE CKOPOCTM

MNAHETE)

POBOTOB 13 CMMYEYHbIX KOPOBKOB
KOMMYHVKATVBHASI-OBPA3OBATE/IbHASA CUTYA-
umst «[lEHb POXAEHNA MIAHETHI 3EMAA»
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WBVUEHNE AETBMH KOCMOCA B AETCKOM CAAY OBYCAOBAEHO TEM, UTO I1O-
3HABATEABHOE PA3BUTHE AOIIKOABHMKOB SABASETCS BAKHOIT YACTBIO PA3HOCTO-
POHHEI'O PA3BUTUA AMYHOCTU.

3HAKOMCTBO AOLIKOABHUKOB C MOHATUEM «KOCMOC» - BTO OTPOMHAS
TEMA AAS UCCAEAOBATEABCKOI AESTEABHOCTH, UTO BBI3BIBAET MHTEPEC V AETEI,
AAET BO3MOJKHOCTDB MO3HATH OKPVKAIOIIMIT MUP BO BCEM ETO MHOTOOBPA3UH,
MPUOBIIUTD AOIITKOABHUKOB K COLIMAABHBIM VCAOBUAM JKU3HH.

AAHHAS TEMA TIOMOJKET AETSAM CO®OPMUPOBATH IEPBOHAUYAABHBIE [TPEA-
CTABAEHMA O KOCMOCE, O COAHIIE KAK O 3BE3AE, MAAHETAX COAHEUHOI1 CHCTEMBI,
O MEPBOM KOCMOHABTE 3EMAU - FOPuM ["ATAPUHE.

M3VYEHUE TEMBI KOCMOCA SABASIETCS BEAMKOAEITHBIM CPEACTBOM AAS
TBOPUECKOTO PA3BUTUSA AOHIKOABHUKOB, OBECIEYHBAIONIEE MHTETPAIIMIO BCEX
OBPA3OBATEABHBIX OBAACTEN ([TO3HABATEABHOE PA3BUTUE, PEUEBOE PA3BUTHE,
XVAOKECTBEHHO-DCTETMYECKOE PA3BUTUE, COLIMAABHO-KOMMYHHUKATUBHOE PA3-
BUTUE, PU3MUECKOE PA3BUTUE), [TO3BOAAET IIEAAIOIY COYETATb OBPA3OBAHME,
BOCITUTAHUE U PA3BBUTUE AOLUKOABHUKOB B PEKUME UI'PBL (VUUTBCA U OBYUATBCA B
UIPE).

ITEAD TIPOEKTA: ®OPMUPOBAHUE V AETEI CTAPHIETO AOIIKOABHOTO BO3-
PACTA TIPEACTABAEHUIT O KOCMUUYECKOM TTPOCTPAHCTBE, O COAHEYHON CHUCTEME U
EE ITAAHETAX, OB OCBOEHHMM KOCMOCA YEAOBEKOM.

3AAAUM TIPOEKTA:

1.  CHCTEMATHM3HPOBATB M PACLIMPATH KPYIO30P AETCKHUX MPEACTABAEHUIT O BCE-
AEHHOI1, COAHEUYHOI CUCTEME M EE TIAAHETAX, PA3VUMTH HA3BAHUSA CO3BE3-
AW, AKTUBU3UPOBATD TAKIM OBPA30OM CAOBAPH AOITKOABHUKOB.

2. ®OPMUPOBATH MOHATUE O CEBE, KAK O JKUTEAE IMAAHETBI 3EMASL.

3.  PA3BUBATH MO3HABATEABHBIE M MHTEAAEKTYAABHBIE CITOCOBHOCTH AETE, MX
TBOPYECKMI MOTEHLIMAA.

4. BOCIUTBIBATH UVBCTBA T'OPAOCTH 3A AOCTMIKEHUS OTEYECTBEHHBIX VUEHBIX.
ITTO3HAKOMUTB C MEPBBIM AETUMKOM-KOCMOHABTOM FO.A.I'ATAPUHBIM.

5. BoCHUTBIBATD BEPEKHOE OTHOIIEHUE K TOMY, UTO ECTh HA HAIIEI MAAHETE.

6. PA3BUBATH KOMMYHUKATHUBHBIE HABBIKHM, APYKECKHUE B3AMMOOTHOIIEHUS.

OCHOBHBIE ITPUHILIUIIBI:

O AOCTVIIHOCTBH U HATASAHOCTB;
O IMOCAEAOBATEABHOCTB M CUCTEMATUUHOCTD OBVUEHHSA U BOCITUTAHIS,
O VUBT BO3PACTHBIX M MHAMBUAYAABHBIX OCOBEHHOCTEI AETEI.

VIAEST IPOEKTA BO3HUKAA TOCAE MPOUTEHUS C AETBMU CKA3KU «BOAIIEB-
HUK C TAAHETBL OMETA» (ABTOP T.A LIIOPBIrMHA). PEBATA CAVIIAAU CKA3KY, 3A-
TAWB ABIXAHWUE. BMECTE MbI PELIMAN CO3AATB KAJKABII CBORO MAAHETY OMEIA M
CBOET'O BOALIEBHUKA. C ®TOI'O BCE U HAUAAOCb.
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HAIIM BOAIIEBHUKM
MYTEIECTBOBAAM 110 BCEAEH-
HOF, V3HABAAM MHOTI'O HOBO-
IO O HALIEI MAAHETE 3EMAS,
O KOCMUYECKUX AMIMAPATAX,
O 3ATAAOYHOM KOCMOCE U3
MVABTO®UABMOB,  TTPE3EHTA-
U, WMHTEPAKTUBHBIX — WIP.
MpbI ¢ AETBMH U UX BOAIIEB-

HUKAMW PACCMATPUBAAW BUABI
3EMAM U3 KOCMOCA, TTAAHETBI COAHEYHOM CUCTEMBI, ®OTOTPAGUI PABOTAOLLINX
KOCMOHABTOB, KOCMMWYECKUX VCTAHOBOK, ®KCHEPUMEHTUPOBAAU C TAOBYCOM:
«OCBEHNIEHUE VIACTKOB 3EMAN», DKCITEPUMEHTHUPOBAAU C ®OABION, ®AHTUKAMUI
1 KAABKOTW AASL TTIOAVUEHMA KOCMUUYECKOTO ®OHA, U3TOTOBAEHUSA 3BE3A, «KAVHHBIX
KAMHEM». FICKAAM OTBETBI HA BOITPOCHI AETEI B AETCKOI MAAFOCTPUPOBAHHOIT DH-
HMKAOINEAMU. IrPAAM ¢ MAKETOM COAHEYHOM CMCTEMBI C HOABUKHBIMU AETAAS-
MU, VIAABIBASL TTO HEKOTOPBIM CAOBAM AHI'AUFICKOT'O AMKTOPA, O KAKOWM MAAHETE
UAET PEUb.

3ATEM HAUAAOCH
HALLIE OCHOBHOE  IVTE-
IIECTBUE MO TAAHETAM.
O KAKAOM TAAHETE Mbl
HE TOABKO BECEAOBAAU,
CMOTPEAM ®UABMBI, HO U
DKCIHEPUMEHTUPOBAAU,
PUCOBAAUW, AEIMVAM, PEIIA-
AW 3AAAYKU, BBITTOAHAAM
CAOXHBIE  TPAOUYECKUE
3AAAHUA.

HANPUMEP, CO3AABAAM AHAAOI PAKETBI, MCIIOAB3VS B KOHCTPVKLIMU 2
CTVAA, HATAHYTVIO HUTb U HIAPMK HA KOKTEMABHOW TPYVBOYKE. CKOABKO BBIAO
PAAOCTH, KOTAA KAKABIIT CMOI' CO3AATh CBOIO PAKETY U EIIE [MOCOPEBHOBATBCS,
Ubsl PAKETA BBICTPEE ITOAETUT. TAKOE CAOKHOE IOHATHE, KAK PEAKTMBHOE ABM-
JKEHUE, PEBATA M3VUUAW B BECEAON UIPOBOI ®OPME.

CBOET'O BOAIIEBHUKA C TTAAHETBI OMET'A KAJKABIIT M3 PEBAT TEPEMELLIAA
HA HYKHVIO TTAAHETY, HPOTPAMMUPYSA MUKHUBOTA. K MUKUBOTY Mbl PUKPEMUAM
CITIMYEYHBIIT KOPOBOK U B HEI'O CA’KAAM CBOUX BOAIIEBHHKOB.

OCHOBHASA 3AAAYA MOE ITEAATOI'MYECKON AEATEABHOCTU COOPMUPOBATH
V PEBEHKA VMEHUE W JKEAAHWE YUHUTBCS BCIO ;KU3Hb, PABOTATb B KOMAHAE, PA3BUTb
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B CEBE CITOCOBHOCTH K CAMOM3MEHEHNIO. KOTAA AETH YEMVY-TO VUAT UTPOBOTO
IMEPCOHAJKA, A OCOBEHHO POBOTA, DTO IOAVUAETCA ECTECTBEHHO U HEITPUHYVK-
AEHHO. MUKUBOT YEPE3 ITMCbMEHHOE IHOCAAHUE ITPOCHA PEBAT PACCKA3ATH EMVY
O PABAMYHBIX CUTVALMAX: «Mbl OUYTUAUCH B KOCMOCE, ITOTOMY 4TO», «HA KOC-
MUYECKOM KOPABAE OBBSABAEHA TPEBOTA, TIOTOMY UTO», «4TO TAE HAXOAUTCS?»,
«PACCKAKHI PO KOCMOG», «Y3HAIT HA OIIVITb HAXOAKY», «4TO MOKHO VBUAETH B
TEAECKOI?», «KOTO BEPYT B KOCMOHABTBI?». PEBATA AOMA PACCKA3BIBAAU POAM-
TEASAM O ITPMKAIOUEHMAX C MHUKHBOTOM, A IPUXOAS HA BCTPEYY C MUKUBOTOM,
HAIEPEBOJ PACCKA3BIBAAIL O CBOUX OTKPBITHIX.

POAMTEAN  CTAAM  AKTHBHBIMM
VUACTHUKAMM HAIIEIO TTPOEKTA. I MPEA-
AOKUAA POAUTEAAM BMECTE C AETHMU
AOMA TIOCMOTPETB BUAEOKAUTT «AETCKAS
MECEHKA PO KOCMOC», A HA CAEAVIOIINI
AEHb Mbl VCTPOUAU BUKTOPHMHY «TAKO
3AIAAOUYHBIIT KOCMOC» M TTOCBAIIEHUE B
KOCMOHABTBl C BPYVYEHUEM VAOCTOBEPE-
HUIT KOCMOHABTOB. B XOAE MPOEKTA PE-
BATA TIOMMAAU B CUTVAIIUIO MPU3EMAEHU
KOCMUUYECKOTO KOPABASL HA HEOBHUTAEMBII
OCTPOB, TAM Mbl M3VUHMAW A3BVKY MOP3E,
CAMH C TTOMOIIIBIO KHOMOK HA CITUHKE M-
KHUBOTA OTMPABASIAU CUTHAA SOS, HAVUU-
AUCH 3BVKOBBIMU CUTHAAAMH KOAUPOBATH
PA3AMUHBIE CAOBA. KAJKAAS BCTPEUA ¢ M-
KMBOTOM BO BPEMA KOCMUUYECKOT'O TTVTE-

IMECTBMA OTKPBIBAAA TIEPEA PEBATAMIM HOBBIE 3HAHIA, HOBBIE BO3MOKHOCTH, HO-
BBIE M3BOBPETEHMA - ITVCTb ITOKA HECAOKHBIE BYMAJKHBIE, MBIABHBIE, 13 BPOCOBOT'O
MATEPHMAAA, HO BCE TAKI OTKPBITUSA!

PEBEHOK ~ OBAAAAET — PA3-
BUTBIM  BOOBPAKEHMEM, KOTOPOE
PEAAM3VETCA B PA3HBIX BHAAX MC-
CAEAOBATEABCKOW M TBOPYECKOW AE-
ATEABHOCTH, B CTPOUTEABHON UI'PE U
KOHCTPYUPOBAHUU. AAS TTOAAEPKA-
HUA DTOTO HMHTEPECA HEOBXOAWMO
AEAATB OKPVJKAIOIIVIO CPEAY BOAEE
MOBUABHOI, TPUBAEKATEABHOMN, WC-
[MOAB3OBATb MHHOBALIMOHHOE OBO-
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PVAOBAHUE. POBOT-MBIIIb MUKHUBOT M MHTEPAKTHUBHAS [MAHEAD « AHTOIIKA» ITO-
MOT'AM HAM B PEINEHNM DTHUX 3AAAY, B YACTHOCTH B PEAAMBALINN HAIIEI'O TTPOEKTA
«KOCMMYECKOE INYTEIIECTBUE ¢ MUKMBOTOM». I1O PE3VABTATAM MPOEKTA MOKHO
CAEAATDH BBIBOA, YTO M3VUEHHE KOCMOCA MOJKET CTATb AAA AOLIKOABHMKOB HE
MPOCTO MHTEPECHBIM XOBBU C MOCTPOMKOI MOAEAEI PAKET M MAAHET. DTO HE-
KASA OMAOCO®UA, KOTOPAA VUUT PEBEHKA AIOBO3HATEABHOCTH, OTKPBITOCTH, PA3-
HOCTOPOHHOCTHU U TEPITMMOCTH.

WM3VYEHHUE ACTPOHOMUM OAHOBPEMEHHO PA3BMBAET OBA TTOAVIIIAPHA,
BEAD 9TO HAVKA, B KOTOPO! ECTb LIM®PBI, ®AKTBL 1 TEOPUU. OHO TAK KE PACIINUPS-
ET ®AHTA3UIO U TBOPYECTBO. MI3VUEHME KOCMOCA TMO3BOASIET BYKBAABHO IMYTEIIE-
CTBOBATbD 110 BCEAEHHO € MOMOIIBIO COBPEMEHHOTI'O OBOPYAOBAHMUA.

M3VUEHUE AAHHO TEMBI TOMOTAO HAM PACIIUPHUTD 3HAHUS W TTPEACTAB-
AEHMS AETEM O KOCMOCE, COOPMHUPOBAANCH 3HAHUS O MAAHETAX COAHEYHOI CU-
CTEMBI. [TOABUMACA MHTEPEC K HEU3BECTHBIM ®AKTAM M3 UCTOPUM KOCMOCA.
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STEM-AABOPATOPUS KAK MHHOBAILIMOHHOFR
OBPA3OBATEABHOE TMTPOCTPAHCTBO
AOIITKOABHOTO VUPEKAEHUS

T'orbyHOBA 2KAHHA AAEKCAHAPOBHA,
HMAabmykoBA OAbrA AAEKCAHAPOBHA,
MBAOY ¢AeTckurt c44 Ne 186» r.0. CAMAPA

COBPEMEHHBIIT MUP CTABUT TTEPEA OBPA3OBAHWEM HEIPOCTBIE 3AAAUM:
OAI'OTOBUTD PEBEHKA K KM3HH B OBIIECTBE BYAVIIIET'O, KOTOPOE TPEBVET OT HEI'O
OCOBBIX MHTEAAEKTYAABHBIX CITOCOBHOCTEF, HAITPABAEHHBIX B ITEPBYIO OUEPEAB
HA PABOTY C BBICTPO MEHSIOIIENCS NMHOOPMALIMEN. PA3BUTUE VMEHUI [TOAVUATD,
[EPEPABATBIBATD M [PAKTUUECKN MCIIOAB30OBATH IMOAVUEHHVIO MHOOPMALIMIO U1
AEZKUT B OCHOBE ITPOIPAMMBI STEM-OBPA3OBAHMSL.

OTKPBITUE MHHOBALIMOHHOM TBOPUECKOT AABOPATOPHN B AOVY COBITAAO
C OUEHB 3HAUMMBIM COBBITMEM AASL HAIIEI'O VUPE;KAEHMS - [TIPUCBOEHUEM CTATYCA
DEAEPAABHON MHHOBALIMOHHOI TTAOIIAAKH 1O AIIPOBALIMM U BHEAPEHMIO [TAPLIV-
AABHOI MOAYABHOI TTPOIPAMMBI «STEM-OBPAZOBAHME AASL AETEI AOLIKOABHOTI'O
U MAAALLIELO IIKOABHOI'O BO3PACTAY.

LIEAD OPTAHM3ALIMM HAIIEM AABOPATOPUM B AETCKOM CAAY - DTO CO3AA-
HUE BAATOMPUATHBIX VCAOBUI AASL TIPAKTMUECKMX MCCAEAOBAHMIL, TPOBEAEHUE
HAVUHBIX 1 TEXHUUECKUX OIBITOB, 3AMHTEPECOBAHHOCTU AETEIN B CAMOCTOSTEAD-
HOM [OUCKE MHO®OPMALIMH M YMEHUH AHAAM3UPOBATH EE. IMEHHO 3AECH AETH
[EPEBOITAOIIAIOTCS B VUEHBIX, KOHCTPYKTOPOB, BUOAOI'OB, TTOJKAPHBIX, MEAMKOB,
OHH TTPOBOAST OITBITBI, DKCIIEPUMEHTUPYIOT, HABAIOAAIOT PA3AMUHBIE SIBAEHIS,
[POSIBASIIOT TTBITAUBOCTD VMA, PA3PABATBIBAIOT, BOITAOILAIOT MAEIO, M 3AILUIIAIOT
CBOU TEPBBIE TTPOEKTHI.

MbI CO3AAAM TAKYIO CPEAY OBYUYEHMS, KOTOPAS MO3BOASIET AETSM BBITh
EIIE BOAEE AKTUBHBIM B CBOEI AESTEABHOCTU U TBOPUECTBE. DTO CPEAA, TAE BO
BPEMSI OBPA3OBATEABHOI'O MPOLIECCA MOOLIPSETCS AIOBO3HATEABHOCTD U MCCAE-
AOBATEABCKUE HABBIKH BOCITUTAHHHKOB.

Hamr STEM-TTOAXOA AAET AETSIM BO3MOZKHOCTD U3VUATH MUP CUCTEMHO,
BHMKATD B AOT'MKY TTPOMCXOASIINX BOKPVI' SBAEHUIT, OBHAPYKUBATD M [TOHUMATB
X B3AMMOCBSI3b, OTKPBIBATh AASI CEBSI HOBOE, HEOBBIUHOE M OUEHb MHTEPECHOE.
OJKUAAHUE 3HAKOMCTBA C YEM-TO HOBBIM PA3BUBAET AIOBO3HATEABHOCTB U [1O-
3HABATEABHVIO AKTUBHOCTb; HEOBXOAMMOCTB CAMUM OIPEAEASTD AASL CEBS MHTE-
PECHVIO 3AAAUY, BBIBUPATH CIIOCOBBI Y COCTABASITE AATOPUTM EE PELIEHMSA, VME-
HUE KPUTHYECKM OLEHUBATDH PE3VABTATBI - BBIPABATBIBAIOT MHKEHEPHBIN CTHAD
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MBIITAEHWS; KOAEKTUBHAS AEATEABHOCTD BBIPABATBIBAET HABBIK KOMAHAHOIT PA-
BOTH. BCE TO OBECIHEYMBAET KAPAMHAABHO HOBBIN, BOAEE BBICOKUIT VPOBEHB
PA3BUTUS PEBEHKA M AAET BOAEE IINPOKME BO3MOKHOCTH B BYAVIIEM IIPU BBIBOPE
MPOPECCUU.

AAS OPTAHM3ALIMM U PABOTBEI STEM — AABOPATOPHU CO3AAHBI HEOBXO-
AUMBIE VCAOBUSA: OBECIEYEHHWE CHELMAABHBIM PA3BUBAIOIIMM OBOPYAOBAHUEM,
NEAATOTAMU AOYVY TTPOMAEHBI KVPCBI MTOBBIIEHUSA KBAAUGHUKAIINM, TTPUOBPETEHA
HEOBXOAUMASL METOAMYECKAS AMTEPATYPA. B STEM-OBPA3OBAHUM HE HAAO OT-
AEABHO M3VYATD ITPEAMETBI, 3AKPEITASTD TEOPUIO HA ITPAKTHKE, OTPABATBIBATD HA-
BBIKU. DTO BCE OYEHb AAMTEABHBIN MPOLIECC, KOTOPBIIT UACTO AAAEK OT JKM3HM.
B STEM BOABIIOE BHUMAHUE VAEASIETCSI CPEAE, KOTOPASI PA3BUBAETCSI BMECTE C
PEBEHKOM. B AAHHOIT TEXHOAOTUHN BCE UHTETPUPOBAHO M B3AUMOCBSI3AHO, OTBE-
YAET MHTEPECAM U TTO3HABATEABHBIM ITOTPEBHOCTSIM AETEN. AETU CPA3V BUAAT
PE3VABTAT CBOMX MCCAEAOBAHUIT U PA3MBIIIIAEHNI.

TEXHUYECKOE TBOPYECTBO AOAK-
HO BBITh MPA3AHUKOM, OHO AOAKHO 3A-
XBATBIBATH U BBITh WHTEPECHO AETSAM. B
HAIIEN STEM-AABOPATOPUM AETAM WHTE-
PECHO, TAK KAK MI'POBBIE OBPA3OBATEABHBIE
CUTYALIMU, OPFAHM3OBAHHBIE STEM-1E-
AATOrAMM  HAIIErO AQOV, HPOBOASTCS B
VBAEKATEABHOM ATMOC®EPE WIPBI, B XOAE
KOTOPOI PA3BUBAIOTCA BOOBPAKEHUE U
TEXHUYECKOE TBOPYECTBO AETE.

HAIIIA AABOPATOPUSA PACITOAOKEHA B OTAEABHOM IMOMEIIEHWM, TAOILIA-
AbIO 35 KB.M, B HEI1 UIMEETCA HEOBXOAMMOE KOAMUYECTBO CTEAAAZKEI, ITKA®OB-PO-
BOTOB M AMAAKTHUYECKHUX CTOAOB AAS PASMEILIEHMS MATEPMAAOB M STEM-0BOPY-
AOBAHUSA. PAAOM PACTIOAATAIOTCA CTOABI AASI AETEN. CTEHY VKPAIIAET DMBAEMA
HAIIEN AABOPATOPHU, CO3AAHHAS MEAATONAMH AOV. BCEX MOCETUTEAEN AABO-
PATOPHI BCTPEUYAET PO3OBBIN TAAKUBOT, BECEABIT U 3ABABHBIF JKUTEAD HAIIEI
AABOPATOPHU, KOTOPBIF OXPAHAET BCE IPOCTPAHCTBO, HABAIOAAET 3A AETCKOW
UIPOM. 3AECH BCE MPOCTPAHCTBO B OTKPBITOM AOCTVYIIE AETEIT.

CO3AABAST MTHHOBALIMOHHOE OBPA3OBATEABHOE TMPOCTPAHCTBO, MBI AOA-
'O CITOPUAM, PACCYKAAAU, AHAAM3HMPOBAAN, BEIBUPAAU MEBEAD, O®OPMAEHWE AAS
CTEH. BCI BBIAO BAKHO AO MEAOYEN. CHIVCTA HECKOABKO MECAIEB MMOCAE OT-
KPBITUSA, MBI TTOHAAN, UTO HAINE STEM — IIPOCTPAHCTBO OBBEAMHAET B CEBE U
HU®POBYVIO CPEAY, KOTOPAS AOTTOAHAET U AEAAET OBPA3OBATEABHBIN [TPOLIECC MH-
TEPECHEE U VBAEKATEABHEE.

TAK HAIIEI TOPAOCTBIO CTAAO HAAWMYUE CAMOI'O COBPEMEHHOI'O MHTE-
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PAKTUBHOI'O  OBOPYAOBAHMA  AAA
AETEIl M B3POCABIX: MHTEPAKTUB-
HAA TTECOUYHMIA C MHTEPAKTHBHbBIM
CTOAOM M MHTEPAKTHMBHAA AOCKA.
BciE OBOPYAOBAHUE AKTMBHO MC-
ITOAB3VETCA B  OBPA3OBATEABHOIT
AEATEABHOCTHU.

B AABOPATOPHU ITPEACTAB-
AEHDBI BCE HIECTb OBPA3SOBATEABHBIX

MOAVAEI.

PA3BUTUE TTPOCTPAHCTBEHHOT'O MBIIIAEHMS, TTOHUMAHHE B3AMMOOTHO-
IIEHUI MEJKAY PA3AMYHBIMH YACTAMU IIEAOTO, PA3BUTHE 3PUTEABHO-MOTOPHOI
KOOPAMHALIMU 1 ®OPMHUPOBAHWE ECTECTBEHHO-HAVUHOI KAPTUHBI MUPA 3AAO-
JKEHO B OBPA3OBATEABHOM MOAVAE «AHMAAKTUUECKAS CUCTEMA @.DPEBEAs». MC-
MOAB3OBAHUE AAPOB DPEBEAS B WIPAX CIIOCOBCTBYET VCKOPEHHOMY TIPOLIECCY
PA3BUTUS V AOLIKOABHMKOB TTPOCTEMIINX AOTMYECKMX CTPYKTYP MBILIAEHUS U
MATEMATHUECKUX MPEACTABAEHMWI.

B PAMKAX  PEAAMBALIMM  OBPA3OBATEABHOTO MOAVAS «MATEMATUUE-
CKOE PA3BUTUE» TTOCTOSHHO BO3HMKAET HEOBXOAUMOCTb CUYWTATb, W3MEPSTb,
CPABHMBATbB, OITPEAEAATE ®OPMY M PA3SMEPBL. BCE 9TO IMPUAAET MATEMATHUYECKUM
MPEACTABAEHUAM PEAABHVIO 3HAUMMOCTb M CIOCOBCTBYET MX OCO3HAHMIO.

PEAAM3YSA OBPABOBATEABHBIIT MOAYVAD « DKCITEPUMEHTHPOBAHHWE C JKUBOT
1 HEJKMBOIT TIPUPOAOI», HAIINM MAAEHBKUE MCCAEAOBATEAN UEPE3 OIBITHO-DKCITE-
PUMEHTAABHVIO AEATEABHOCTBH 3HAKOMATCS C OCOBEHHBIMU CBOFICTBAME BOABI,
MMECKA M TAMHBI, ITOAVYAS HEOLEHHMBIE ITO CBOEN BAKHOCTH 3HAHMA. A BEAB
HTU 3HAHUA LEHHBI TEM, YTO PEBATA HE ITPOCTO CAVIIAAM PACCKA3 B3POCAOIO, A
MPMHUMAAM AKTUBHOE VUYACTME: CTPOUAM TIPEATTOAOKEHUE, TIPOBOAMAW OTIBITHI,
AHAAM3UPOBAAM U AEAAAM BBIBOABI. ITTO3HABAS MHP, AETH AEAAIOT MHOJKECTBO
OTKPBITUI, DKCIEPUMEHTHPOBAHHWE ABASETCS ®®OEKTUBHBIM CPEACTBOM HHTEA-
AEKTYAABHOT'O PA3BUTUA.

OBPA3OBATEABHBIIT MOAVAb «POBOTOTEXHMKA» [MO3BOASET B PEKUME
UIPBl [TOKA3ATh PEBEHKY 3AKOHBI ®M3UKU MAU DAEKTPOHUKM, M3VUATb BA3OBBIE
CTPYKTVPBI [TPOIPAMMUPOBAHMA, HEOBXOAUMBIE AASL VITIPABAEHUS POBOTAMM. [To-
AVYEHHBIE TEOPETUUECKUE 3HAHUSA 3AKPENASIOTCS HA MPAKTUKE., 3AECH [TPEACTAB-
AEHBI 1 AKTUBHO HCIOAB3VIOTCS B PABOTE C AETBMU: VMHAS TTYEAA BEE-BOT,
HABOP C POBOTOM-MbIIBIO, LEGO WEDU 2.0 1 BOTZEES-POBOT-KOHCTPYKTOP AAS
CAMBIX MAAEHBKMX C AOIOAHEHHOM PEAABHOCTBIO M AOBPBIMM I'AA3AMU. B dTOM
FOAY Mbl CTAAU TTPU3EPAMU BCEPOCCHMICKOIO ®ECTUBAASA TEXHUUYECKOI'O TBOPUE-
CTBA «ABTO®ECT 2+ - 2020 B HOMUHALINKM «ABTOMOBHAD MOEI MEUTBD».
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OBPA3OBATEABHBIIT ~ MO-
AVAb  «LEGO-KOHCTPYUPOBAHUEY
AAET BO3MOZKHOCTD HAILIUM FOHBIM
KOHCTPYKTOPAM BMECTE C TIEAA-
TOTAMH  BOCITPOH3BOAUTD  CAMBIE
PASHBIE OBBEKTHI 1 PA3BIIPBIBATH
MHTEPECHBIE CIOKETBI KAK CKA30Y-
HBIE, TAK M PEAABHBIE M3 JKN3HMU;
MO3HAKOMUTDHCA C BA3OBBIMM TTPUH-

LHUTIAMM ~ MEXAHMKM W OCOBEH-

HOCTSAMU ~ PABOTBI  TPOCTEHIINX — MEXAHU3MOB. MOAVADb MPEACTABAEH PA3-
AMMHBIMH BUAAMI KOHCTPYKTOPA: LEGO, LEGO DUPLO, TUKO, MOXOKVE.
TTEAATOIM 11 AETHM COBCEM HEAABHO MPHUCTVIIMAM K 3HAKOMCTBY C YHWUKAABHBIM
KOHCTPYKTOPOM - ®AHKAACTHK. [TOABMANCH IMAAHBI M )KEAAHUE BBICTPEE OCBOUTbH
TAKOM VBAEKATEABHBIT MUP KOHCTPVKTOPA ®AHKAACTHK, V HAC VKE ECTb [MOBEABI
B TOPOACKHUX KOHKVPCAX UM HA BCEPOCCHITCKOM ®ECTMBAAE TBOPUECTBA «KOCMO-
oECT — 2021».

3AECDH, B HAIIEH AABOPATOPUHN, POKAAANCH MAEM W BOITAOIIAAWCH 3A-
MBICABI TTOCTPOEK, KOTAA Mbl YYACTBOBAAN B TOPOACKOM ®ECTHUBAAE TEXHUUECKO-
IO TBOPYECTBA «TEXHO®ECT-2020» M CTAAW TTPU3EPAMK DTOIO ®ECTHMBAAS. DTA
MOBEAA AAAA HAM XOPOILUNIT CTAPT M JKEAAHUE PA3BMBATBCS AAABLIE.

Hy, n KAIOUEBASL MAEA OBPA3OBATEABHOI'O MOAVASA «MVABTCTYAMS «S
TBOPIO MHP» - ®TO PE3VABTAT BCEro STEM-OBPA3OBAHHS. DTO MNPE3EHTALINMU
AETCKUX MCCAEAOBAHHI, HAVUHO-TEXHUUECKOI'O TBOPUECTBA B BUAE ABTOPCKIX
MYABTOUABMOB.

BAATOAAPA CBOMM COBCTBEHHBIM MYABT®MABMAM AETM HE TOABKO I10-
AVYAIOT BCE HOBBIE M HOBBIE 3HAHUSA, HO U PA3BMBAIOT BOOBPAKEHME B PA3HBIX
BUAAX AESTEABHOCTH, CITOCOBHOCTB K MPUHSATHIO COBCTBEHHBIX PELIEHMIT. AO-
IKOABHMKI OBAAAEBAIOT CITIOCOBHOCTBIO AOTOBAPHUBATBHCSA, YVUUTBIBATH MHTEPE-
CBl 1 UVBCTBA APVIUX, COMEPEKUBATH HEVAAUAM U VCIIEXAM AETEN M B3POCABIX.
HAPAAY € 9THUM C VBEPEHHOCTBIO MOZKHO T'OBOPUTD 1 O CO3AAHNUM AETCKOI'O (AET-
CKO-B3POCAOI'O, AETCKO-POAUTEABCKOI'O) KOAAEKTHMBA EAMHOMBILIAEHHUKOB.

OIBIT CO3AAHMS COBCTBEHHOTO MYABTO®UABMA — DTO MIPA, TTO3BOASIO-
IIAS PEBEHKY AVMATD M T'OBOPWUTBH OBPA3AMMW, MOHUMATH CEBS U OKPY/KAIOIIMIT
MHP, DTO AUAAOT MEJKAY BHVTPEHHHM MHPOM PEBEHKA M BHEIIHEI PEAABHOI
AENCTBUTEABHOCTBIO.

B oTOT IOBMAENMHBIIT KOCMUYECKHI F'OA HAIIA STEM-AABOPATOPUS ITPE-
BPATUAACH B HACTOSAIIYIO KOCMHMYECKVIO AABOPATOPHIO. CKOABKO ®AHTA3UM,
TBOPUECTBA BAOJKUAM FOHBIE MCCAEAOBATEAM, KOTAA MPUCTYIIMAM K PABOTE HAA
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MPOEKTOM «IIVTEIIECTBME B KOCMOC». ITPOMASA BCE OBPA3OBATEABHBIE MOAYAU
nPOrPAMMBL STEM, AETH V3HAAM MHOI'O MHTEPECHOI'O U TTO3HABATEABHOI'O U3
MMHPA KOCMOCA: TTPOBOAMAN MCCAEAOBAHMA, CTPOUAM KOCMWYECKUE ATIAPATHI,
MCKAAW TMAAHETBI M CO3BE3AMS, [TPOBOAMAN HEOBXOAMMBIE PACUETBI U B CBOEIT
KOCMUYECKOIT AABOPATOPUM-MACTEPCKON CO3AAAW ABTOPCKUI AETCKHIT MVADBT-
®UABM «[IVTEIIECTBUE 3AMIIA B KOCMOC», KOTOPBIFI CTAA TTOBEAUTEAEM ®ECTH-
BAASL AETCKOI'O M MOAOAEZKHOT'O HAVUHO-TEXHMYECKOI'O TBOPYECTBA «KoOCMO-
OrcT-2021» 1 I MEXKAVHAPOAHOTO KOHKYPCA MYABTUITAMKALIMU «MVYABT3BE3AA
—2021».

STEM - aasoprATOPHS B HAIIEM AOVY — 5TO MHHOBALIMOHHOE OBPA-
30BATEABHOE MPOCTPAHCTBO, TAE HAPUT ATMOC®EPA AOBPA, CKA3KU, VAUBAEHUA,
BOAILIEBCTBA.

Mbl HAAEEMCH, YTO PABOTA B STEM-AABOPATOPUM 3AAOKWUT OCHOBBI
MHKEHEPHOI'O MBIIIAEHMA U HAVYHO-TEXHWUYECKOT'O TBOPUECTBA, COXPAHUT V
HAIIIMX MAAEHBKUX BOCHHUTAHHMKOB ANOBO3HATEABHOCTD, BAOXHOBEHHWE HMCCAE-
AOBATEASI HA BCIO JKU3Hb. A AASI TEAATOTOB OTKPOET OKHO B HOBBIIT MMP - MUP
STEM.

CITMCOK AUTEPATYPbI

1. ABerrn C.A. PEaanszyEM ®T'OC AO: MOAEAMPOBAHUE PA3BUBAIOIIEI TTPEAMETHO-TTPOCTPAH-
CTBEHHOW CPEABI COBPEMEHHOIT AOIIIKOABHOFI OBPA3OBATEABHOIT OPTAHU3AIINN. METOAMYECKOE TMO-
COBUE AASI CITELIMAAMCTOB AOIIKOABHOTO OBPA30BAHIS/C.A. ABEPHH, T.I. KOHOBAAOBA, B.A. MAP-
KOBA,-3AO «DATU-KVAUL», 2014. -114 c.

2. Boaocosen T.B., MarkoBa B.A., Aerun C.A. STEM-OBPA3OBAHUE AETEI AOIIKOABHOTO I
MAAAIIETO IIKOAB THOT'O BO3PACTA — 2-E U3A., CTEPEO 7TUIM. — M.: BUHOM. AABOPATOPHS 3HAHUIA,
2019. — 112 c.: mA.

3. MyPOAXOAKAEBA H.C., AMOUAEBA M.B. MVABTCTVANS «SI TBOPIO MIP». IHCTPYKLIMSA B BOITPOCAX
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STEAMS MPOEKT «ITVTEIIECTBUE B KOCMOC»

TI'orbyHOBA 2KAHHA AAEKCAHAPOBHA,
MabmykoBA4 OAbrA AAEKCAHAPOBHA,
MBAOY «AeTcKmin ca4 Ne 186» 1.0. CamAapA

TexHonorws

XAPAKTEPVCTUKA

HA 4TO OPUEHTMPOBAHA

OnNUCAHVE NPAKTUKM

S

HAYKA

YTO 1 KAK UCCNE-
LYEM? YTO 1 KAK
N3YYAEM? YTO 1 KAK
MO3HAEM?

Y3HAEM MHOTO HOBOTrO O KOCMOCE, M/IAHETAX,
3BE3/AX, O KOCMOHABTAX 1 PAKETAX, MPOZO/IKAS
BECEZJOBATb, YUTATb KHUM, CMOTPETb MY/lb-
TOUbMbI VI PACCMATPUBATb WJTIKOCTPALIAN,
MICNonb3yEM MHHOBALIMOHHYIO JIEATENIbHOCTb,
HATMPABJIEHHYHO HA WCC/EAOBAHUE KOCMOCA,
MPOBO/S OMblITbl, HAB/IO/AS 3A PACMONIOXEHVEM
3BE3/] B CO3BE3AVISIX C MOMOLLHO TENECKO-

MA, CO3ABAS KOCMUYECKME MOCTPOVIKMA 113
KOHCTPYKTOPA 1 AAPOB DPEBENS. [03HAEM
CBOVICTBA KOCMUYECKMX OBbEKTOB U OBOBLLAS
3HAHMS MYTEM CO3JAHNS MY/IbTOUIBMA O
XM3HN B KOCMOCE.

TexHONOrMS

Kakor anropmtm
NESTENBHOCTN OCBA-
VIBAKOT JIET?

1) 3HAKOMCTBO C MPOCTPAHCTBOM B KOCMOCE, C
M/JIAHETAMM 1 CO3BE3ANSMY;

2) NPOBE/IEHVIE OMbITOB, JOKA3bIBAIOLLIX
HEBECOMOCTb W CUMY MPUTSKEHUS 3EM/N,
HAB/IOIEHWE 3A 3BE3JAMM U CO3BE3ANAMM;

3) BbICKA3BIBAHME JETbMU PA3HBIX BAPMAHTOB
CLIEHAPVIS 1 OTZENbHBIX 3M130/10B BYAYLIETO
MYNIbTOUNBMA;

4) U3rOTOBNEHVE ATPVBYTOB A/1St ChEMKM
MYNIbTOUNBMA;

5) PA3BITPBIBAHUE CHOXETA C FEPOSIMU B MPOLIECCE
MrPOBOWI AEATENBHOCTY;

6) BbISB/IEHWUE HETOYHOCTEV B PASMEPAX 1
KONMYECTBE TEPOEB U MPEAMETOB PEKBU3MTA,

1 COBEPLLIEHCTBOBAHMWE COOTBETCTBYHOLLMX
MPOAYKTOB MPOEKTA;

7) CO30AHUE MY/IbTOU/BMA MO BbIBPAHHOMY
CLEHAPWIIO;

8) MCMNO/MB30BAHVIE FEPOEB /1% CbEMKM HOBOMO
MY/IbTOUIbMA, [IOKA3BIBAIOLLIEE BO3SMOXHOCTb
MPUMEHEHWS CLEEHAPVIEB, MPEASIOXEHHbIX APYV-
MU JETBMU.

WHXNHUPUHT

Kakolt nroaykT
(MPOEKT) co3aAtoT
NETN?

[MPNAYMBIBAHUNE CHOXETA, CO3/IAHME FEPOEB U
PEKBU3UTA 13 MAACTUIVHA A1 MYNBTOUNBMA
«[YTELLECTBME 3AMLA B KOCMOC», OTLLENKVBA-
HUVE KAZIPOB, O3BYUYMBAHUE CHOXETA.
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Texvonorus | XAPAKTEPUCTUKA | HA UTO OPVEHTMPOBAHA OnNUCAHVE NPAKTUKIA
WckycctBo KAKVE XYJOXECTBEH- | LIBET: 3KCMEPUMEHTUPOBAHVE C LIBETOM MPU
HO-BbIPASUTE/IbHBIE | CO3AAHMN FEPOEB 13 MIACTU/VIHA.
CPEACTBA UCKYCCTBA | POPMA: 3AKPEM/IEHUE HA3BAHMI YXE N3BECTHbIX
PEBEHOK OCBAVMBAET? | ®OPM 1 UCCNEAOBAHVE CBOMCTB ®OPMbI MPU
CO3/AHNW NMOCTPOEK M3 NAACTUNNHA.
Komno3uuus: 0O6YYEHVE OCHOBAM KOMMO3M-
LM 1 ®OPMUPOBAHWE YYBCTBA FAPMOHUM MPU
PA3BIFPBIBAHNN CIOXETA MY/IbTOU/IBMA.,
M MATEMATVKA IKAKVE SNEMEHTI [MPU CO3AAHUM MYNBTOUNBMA Y PEBEHKA
MATEMATUYECKO- PA3BMBAETCSI MPOCTPAHCTBEHHOE W TOMMYECKOE
rO MbILLNEHWS MbIWNEHVE. OH MbICTIEHHO CO3AAET ANTOPUTM
PA3BMBAET PEBEHOK | AESTENBHOCTM, MOHUMAS, YTO HYXHO CAENATb U
(FEOMETPMYECKOE, B KAKOW MOCNEAOBATENBHOCTY ANt MONYYEHNS
MPOCTPAHCTBEHHOE, | PE3Y/IbTATA.
ANTOPUTMUNYECKOE,
BPEMEHHbIE, KOMBW-
HATOPVIKA 1 T.M.)
Caenan cam | B kakor Bug AKTB- | TTPU CO3AAHUM MYNBTOUABMA AETU BOB/EKA-
HOCTW BOBMEYEHBI | tOTCS B MPOEKTHYHO AESTENIbHOCTb, MOTPYXXASICH
JET (MPOEKTHAS, HA OMPEAENEHHBIA NMEPVMO/A B COOTBETCTBYHOLLYIO
WNIPOBAS, PEYEBAS, | TEMY C MOMOLLIO PA3HBIX ®OPM AESTENBHOCT.
MO3HABATE/IbHAS, OHM NPUHVMAIOT YUACTUE 1 B UTPOBOW AES-
WNCCNEAOBATENBCKAS, | TENBHOCTW, MPOUTPBIBAS U IAKE MEHSIS CHOXKET
3NIEMEHTAPHASI HXE- | MYNbTOMNbMA. BOBNEKAKOTCS B PEYEBOV 11 KOM-
HEPHO-TEXHUYECKAS, | MYHUKATVUBHbIA BBl AKTUBHOCTM, OBCYXAAS 1
KOMMYHUKATVBHASL | 0O3BYUMBASI MPOEKT. Y3HAKOT MHOMO HOBOTO B
n ap.) MPOLIECCE MO3HABATE/NIbHOV Y UCCNEAOBATE/b-
CKOW AESTENBHOCTU.

STEAMS MPOEKT «[ TVTEIIECTBUE B KOCMOC»

TEMA IPOEKTA: «[IVTEIIECTBUE B KOCMOC».

THUIT IIPOEKTA: STEAMS ITPOEKT.

TIPOAOAXKUTEABHOCTD ITPOEKTA: CPEAHECPOUHBII (3 MECALIA).

ITEAD TIPOEKTA: CO3AAHME VCAOBUIT AAS PABBUTUSA TTO3HABATEABHBIX M
NCCAEAOBATEABCKMX CITOCOBHOCTEN, MATEMATUUYECKNX TPEACTABAEHWIT 1M HAVY-

HO-TEXHMYECKOI'O TBOPYECTBA CTAPIIMX AOIIKOABHMKOB YEPE3 MCITOAB3OBAHME

PASANYHBIX TEXHUK MVABTUITAMKALIV.

Bo3PACTHAA TPYIIIA: CTAPIIAA (5-6 AET).
3AAAUU ITPOEKTA: (AAS AETEI, [TEAAIOTOB, POAUTEAER)
3AAAUM AAF AETEH: PA3BUTHE STEAMS HABBIKOB
¢ VMEHME BUAETB OBPA3OBATEABHYIO 3AAAUY U [TOABHUPATD CITOCOBBI Eff PE-

AAVBALIMN TP CO3AAHMIM COBCTBEHHOT'O MVABTO®MABMA;

O VMEHWE MOAEANPOBATD OBPA3 BVAVIIEN KOHCTPYKTUBHOW AEATEABHOCTU;

O VMEHUE BBIBUPATH AATOPUTM AEATEABHOCTW B COOTBETCTBHMIM C OBPA30-
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BATEABHOI 3AAAUEH, VUMTBIBAS PA3SAMYHBIE TEXHUKH MYABTUIIAUKALINN,
0 YMEHME [PUMEHSATb TBOPUECKUE MEXAHM3MbI PEAAM3ALIMN 3AMBICAA B 3A-
BUCHMMOCTU OT BUAA MYABTO®HABMA;
0 MHTEIPALMA B COBCTBEHHVIO CIO;KETHO-POAEBVIO UI'PY U CO3AAHUE UI'PO-
BOI'O TIPOCTPAHCTBA AAS BBIABAEHMA HETOUHOCTEN B CLIEHAPUMU M CO3AAHUN
[MEPCOHAKEIT;
0 VMEHME BCTVIIATH B KOMMVHUKAILIMIO CO CBEPCTHHUKAMHM TIO TTOBOAY PE-
IIEHUA OBPASOBATEABHOIT 3AAAUM;
0 YMEHME PA3BUBATH CIIOCOBHOCTB MMPUAVMATH TEXHUUECKOE PELIEHUE
MOCTABAEHHOI 3AAAUM, TIOMOTAIOIIEN AOBUTBCSA BOAEE D®OEKTUBHOIO PE-
3VABTATA.

3AAAUU AAS TIEAATOTOB:
0 @OPMHPOBAHME IMO3HABATEABHOTO MHTEPECA K CO3AAHNIO MYABTOUABMA;
O ®OPMMPOBAHUE VCAOBHIT AASL PABBUTHS AETCKOI MHWULIMATUBBL U CAMO-
CTOATEABHOCTH B BBIBOPE CLEHAPUSA M CO3AAHUA TEPOEB [MPOEKTHOM AES-
TEABHOCTU;
O ®OPMHPOBAHUS [TPEAITOCBIAOK [TOUCKOBOIT AEATEABHOCTU B BHIBOPE BUAA
MYABT®UABMA;
0 PA3BUTHE VMEHHA OTPEAEASTH IVTU PEINIEHNUSA TTOCTABAEHHO 3AAAUM
CAMOCTOATEABHO MAM C TOMOIUBIO B3POCAOI'O, YUHUTBIBASA MOCAEAOBATEAD-
HOCTb MPOLIECCA CO3AAHWSA MYABT®UABMA;
O PA3BUTHE VMEHHS BEAEHUS KOHCTPYKTUBHOI BECEABI B XOAE COBMECT-
HOM MCCAEAOBATEABCKOI AESATEABHOCTH U OBOTAIIEHUE CAOBAPHOTI'O 3ATTACA
AOIITKOABHUKOB;
0 PA3BUTHE TBOPYECKOTO BOOBPAKEHNS M MBIIIAEHIS AETEI [P CO3AA-
HWU [MPOEKTHOI'O [MPOAVKTA;
O PA3BUTHE MHTEPECA POAUTEAEI BOCITUTAHHUKOB K ITPOEKTHOI AESTEAB-
HOCTU B TPYIIIE AETCKOT'O CAAA.
3AAAUU AAS POAUTEAEI:
MOTHUBAITHOHHAS TTOAAEP/KKA COBCTBEHHBIX AETEI;
UHOPOPMALIMOHHAS TTOAAEP/KKA;
TEXHUUECKAS TOAAEP/KKA;
MOAAEPKKA B CAMOOLIEHKE OCVIIECTBASIEMOI'O I[TPOEKTA.

S O OO

PITIIC: KOMIBIOTEP (HOVTBYK) C MPOIPAMMON « HUE ANIMATIONY, II1P-
MA, KAMEPA, KAHLEASPCKUE MPUHAAAEKHOCTU (MTAACTHAMH, BYMATA, ®AOMACTE-
PBl, HOKHULIBI, KAEIT), TOABOPKA MV3BIKAABHBIX TMPOU3BEAEHNIT AASl 3BYKOBOTI'O
OPOPMAEHHA MYABTOUABMA.

O’XMAAEMBIN OFPA3OBATEABHBIIN PE3YABTAT IIPOEKTA:

[TPOAVKT IMPOEKTA: MVABTOUABM «[IVTEIIECTBHE 3AMLIA B KOCMOC».
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AETH: AKTUBHBIE VUACTHUKN CO3AAHNS MYABT®HABMA.

TIEAATOTH: ®DHTV3UACTBI, KOHCYABTAHTEI, DKCITEPTHI 1 KOOPAMHATOPHL.

POAUTEAM: [TAPTHEPHI.

CCBIAKA HA MYABT®UABM «I TVTELIECTBUE 3AMLA B KOCMOC»: HTTPS:/ /DISK.
YANDEX.RU/1/KEAM1ZBRWRvZA

CIIMCOK AUTEPATYPbI

1. AvntBuHOBA, C. H. STEAMS TEXHOAOIMI B AOLIKOABHOM OBPA30BAHUM / C. H. AUTBUHOBA //
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sTUrRIV202056.106-116.

4. YeAbIIEBA, FO. B. STEAMS-CPEAA 11 HABBIKM BYAVIIETO / FO. B. UeaAbiiesa // STEAMS npAKTH-
K1 B OBPA3OBAHNN : CBOPHUK AvuIINX STEAMS nipakTik B osPA3oBAHNK / Coct. E.K. 3eH0B, O.B.
3EHKOBA. — MOCKBA : M3AATEABCTBO «I1EPOY, 2021. — C. 13-15.

5. Yrabmmesa, FO. B. LInoPOBAS CPEAA, KAK DOOEKTUBHBII BEKTOP PASBUTHA UMUAKA AOTIIKOABHOT
orranusatnn / FO. B. UeAbEBA // KOMIOETEHLINN BOCITUTATEAS - VCAOBUE PA3BUTHS HABBIKOB BY-
AVIIETO V AOIIKOABHUKA : CBOPHUK HAVUHBIX CTATEI 11O UTOTAM [TEPBOTT MOCKOBCKOI MEJKAVHAPOA-
HOWM HAVUYHO-TTPAKTHYECKON KOH®EPEHIIUM, TTOCBAIIEHHON AHIO AOIIKOABHOTO PABOTHUKA, TAOV

BO MITIV, 25-26 cenTaAbPa 2020 roas. — MocksA: M3AATEABCTBO «[TEPO®, 2020. — C. 121-123.
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TTEPBBIE IATH B POBOTOTEXHUKY ¢ LEGO WeDoO 2.0
B PA3HOBO3PACTHOI T'PVIIIIE

HrHAatpEBA OKCAHA BHKTOPOBHA,
BOCITUTATEAD,
MAOY Ne 5 «PAaayvray, 1. TVTAEB

«HAYKA BBIUTPHIBAET, KOIAA EE KPBIABSA PACKOBAHBI ®.AHTASUEY
M. DArAAEN

MBbI BCE C AETCTBA 3HAKOMBI C KOHCTPYKTOPAMMU: PA3HBIE MATEPUAABI,
LIBETA U PA3MEPBI TIO3BOASIAM HAM CO3AABATD LIEABIE BCEAEHHBIE U MOTAW VBAEUD
HA IIEABIIT AEHD.

MHOI'ME AETU 3HAKOMBI C POBOTAMM M3 KHUWI, ®UABMOB U MYABTOUAB-
MOB, OHW KUBO PEATMPYIOT HA CAOBO «POBOTOTEXHUKAY», UM XOUETCSA [MOTPY3HUTh-
CA B OTOT MUP. AETIM HPABSITCS B POBOTEXHUKE U CAMU POBOTBL, M TO, YTO OHU
E3AAT, ABUIAFOTCA, AETU BUASAT PE3VABTATBI CBOMX AEMCTBUI. 3AHATHUSA POBOTO-
TEXHUKOI MOAE3HBI TEM, UTO OHU PA3BUBAIOT MATEMATUUECKOE MBIIIAEHUE, AETH
3HAKOMSTCS C OCHOBAMU TTPOTPAMMHPOBAHUS, KOHCTPYUPOBAHUSA, C MEXAHUKOI,
HAEKTPOHUKOIT.

Koncrpykror AEI'O AAS PEBEHKA - DTO 1 BYPS DMOILINI, BOCTOPT, CME-
HSAIOIIMICS AFOBOITBITCTBOM. UTO JKAET EI'O B BTOI 3AIAAOYHOM KOPOBOUKE? OH
EIIE HE 3HAET, HO VBEPEH, YTO HABEPHSAKA UTO-HWUBYAb VAUBUTEABHOE.

HA HOBBII VUEBHBII TOA K HAM MPUIIIAU AETH CPEAHETO BO3PACTA, KPOME
DTOTO C HAMU OCTAAUCH 7 YEAOBEK U3 HAIIEN TTOATOTOBUTEABHOI TPYTIHL. [1o-
HTOMY OCBOEHUE KOHCTPYVKTOPA LEGO WEDO 2.0 AAA TATUAETOK TTPOXOAMAO
MOA PYKOBOACTBOM BYAVIIIUX BbIITYCKHUKOB.

CTAPIIME AETU KOHCTPYUPOBAAM, A MAAALIIME CHAUAAA BBIAU TTPOCTO HA-

BAIOAATEASMM.




STEAMS NPAKTHUKH B OFPABOBAHUU. YACTD 2

3A MPOLIEAIIMI TIEPMOA C HAYAAA VUEBHOI'O T'OAA MBI ITPOKUAM HE-

CKOABKO ITPOEKTOB, B KOTOPBIX AETH IIEAEHAIIPABAEHHO COBMPAAM OITPEAEAEH-

HBIE KOHCTPVKLMI:

TIPOEKT « AOMAIIHUE TOMOLLIHWUKIY - BEHTUASTOP

TTPOEKT «TPAHCTIOPTY» - MATIAO, HAVUHBII BE3AEXOA, TOHOYHAS MAIIMHA
TTPOEKT «DTU 3ABABHBIE VAUTKIY - Y AUTKA-OOHAPUK

TTPOEKT « AATVIIIKI» - TOAOBACTHK U AP.

TTOCTENEHHO AETU CPEAHETO BO3PACTA ITEPECTAAM HABAIOAATB, OHU

TOKE CTAAM KOHCTPYUPOBATH. HA AAHHBIFI MOMEHT Sl MOI'Y CKA3ATD, UTO V AETEI
ECTb MHTEPEC K KOHCTPYHUPOBAHMIO POBOTOB, AETH MHOI'OMY HAVUYMANCD:

e Al e

OBBEAUHATHCS B TPVIIIBI TTIO MHTEPECAM;

3AHUMATBHCA CBOPOM U M3VUEHUEM HYKHOI UHOOPMAIINU;
TIPOAVMBIBAIOT ITAAH ITOCTPOIKH;

AOTOBAPUBATBHCS, KAK CMOI'VT PEAAM3OBATD DTOT ITAAH;

TTOABHPATH MATEPMAABHOE OCYIIECTBAEHUE TBOPYECKOI'O 3AMBICAA;
AHAAM3BUPOBATH COBCTBEHHBIE AEMCTBUS;

AEAATD BBIBOABI;

W criPABASTD OLLIMBKU.

OYEHB BAJKHO, UTO MOTHUBALIMA UAET OT AETEI, AAKE M3 AOMA OHH ITPH-

HOCAT UAEH. OUEHB YACTO COBPAB UI'PVIIIKY M3 KOHCTPYKTOPA LEGO WEDO 2.0,

AETH ITEPEHOCAT EE HA ITOAEAKHM M3 PASAMYHOI'O HE CTPYKTYPUPVEMOI'O MATEPH-

AAA, 1 HAOBOPOT. HATIPUMEP, COBPAB POBOTA MAAO uz LEGO, AETU COBPAAM

ETO X KOPOBOK UM BTVAOK, UCIIOAB3VA AASA COEAMHEHUNA AETAAEN KAEWM, CKOTY,

CAMOKAEVKY.

VKE CEMUAC Mbl BUAUM PA3BUTHE V AETEI CAMOCTOATEABHOCTH, TBOPYE-

CKOI'O M1 KPUTHMYECKOT'O MBIIITAEHMA, YTO BO MHOI'OM ITOMOJKET AETAM B BVAVIIEM.
PAAVET, UTO CTAPUIME U MAAAIIME AETU APYKHO 3AHMMAIOTCSA COBMECTHOW AES-

TEABHOCTBIO.
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M CrmoAB30OBAHUE MPOTPAMMUPYEMOW WUTPVIIIKU
POBOMBIIIIB B OBPA3OBAHUN AOIHIKOABHUKOB

ApxurieHko KcEnnsa HUKOAAEBHA, BOCITUTATEAD,

Kos10B4 MpPriHA BAAAUMIUPOBHA, CTAPILINF BOCIIUTATEAD,
Kpbr10B4 HATAAMA BAAAUMUPOBHA, BOCITUTATEAD,

MAOY Ne5 «Paayray TMP, 1. TyTAEB APOCAABCKOI OBAACTH

PA3BUBAIOIIAS MPEAMETHO-TTIPOCTPAHCTBEHHASL CPEAA TPVIIIT B HAIIEM
AOV normoAHEHA STEM —UTIPVIIKAMU, B YACTHOCTH-POBOMBIIITBIO.

POBOMBIIIL ABAAETCSA HE3AMEHHMBIM ITOMOIIHUKOM, KOTOPBHII ITO3BO-
AAET B UTPOBOI ®OPME ITOMOYb AETSIM PA3BHMBATH AOI'MYECKOE MBIIIAEHUE, BHH-
MAHME, TAMATD, CYET, OPUEHTHPOBKY B ITPOCTPAHCTBE. COBMECTHO C BOCITUTAH-
HUKAMU MBI AAHHBIFT STEM-HABOP «POBOMBIIIB» MCHIOAB3YEM B TTPAKTUUYECKO
AEATEABHOCTH. AASI DTOTO TIPUMEHAEM TPEHAKEP «[ IBETHBIE AAAOIITKIY.

«IBETHBIE AAAOIIKH» - DTO HIPOBOE TTOAE, KOTOPOE MBI MCIIOAB3VEM
[P ®OPMUPOBAHUN DAEMEHTAPHBIX MATEMATHYECKUX ITPEACTABAEHNI. OHO HA-
IIPABAEHO HA PA3BUTUE LIBETOBOCITPUATIS, VMEHHE [TOAB30OBATBCSI CXEMAMU, VUUT
OPUEHTUPOBATHCSA B ITIPOCTPAHCTBE M OBYUAET CUETYV.

e

,A,A}I KOAAEKTUBHBIX MIP Mbl MCIIOAB3VEM WUIPHl — XOAMAKM. B AAHHOI
UI'PE MOKHO HMCIOAB30OBATH ABE M BOAEE POBOMBILIN. KOAMYECTBO XOAOB MOKA-

3BIBAET KYBUK, HA TPAHAX KOTOPOI'O HAHECEHBI LIM®PBI AW OMMPEAEAEHHOE KOAV-
YECTBO TOYEK. ECAM MBILIKA TIOMAAA HA KPACHVIO AAAOLIKY, TO UI'POK TTPOTTYCKA-
ET XOA, ECAM HA 3EAEHVIO - HIPOKY AAETCA AOMOAHUTEABHBIN XOA. [TOBEKAAET
TOT, Ubsl MBILIKA [TEPBOV AOVAET AO ®UHUIIIA.
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STEAMS NPAKTHUKH B OFPABOBAHUU. YACTD 2

WrrA «AABUPHMHT» - PEBEHKY
HEOBXOAMMO BBIACHUTB, KVAA TIOITAAET
MBIIIKA, ECAMT OHA CAEAAET OITPEAEAEH-

HOE KOAMYECTBO IIATOB. DTA MIPA HA-
IMPABAEHA HA B3AUMOAENCTBUE AETEN
APYI' C APYIOM: OAMH PEBEHOK BBIKAA-
ABIBAET T1VTb, APVION ITPOTPAMMUPYET
MBIIIb, 110 3AAAHHOMY MAPIIPVTY.

,AAHHOE I[MTOCOBME ITPUT'OAWUTCA 1 ITPU PA3BUTHUM PEYM.

HAHPMMEP, B UI'PE «PACCKAKM CKA3KY» HA MIPOBOM MOAE PACCTABASIOT-
Cs TIEPCOHAZKM 3HAKOMOW CKA3KU. ITPr MOMOIIN AMAAKTUUECKOW MIPhl «YVAEC-
HBIF1 MELIIOUEK» AETH PACIPEAEASIOT MEKAY COBOM POAM. ['AABHBIN TEPOIM HAUM-
HAET ABMKEHHUE T10 CIOKETV.

PEBEHOK ITPOTPAMMMPYET MbIIIb AO CAEAVIOIIETO IMEPCOHAZKA, KOTOPBII
EMY BCTPEYAETCA. AAAEE MBIIIBIO HAUMHAET VITPABASTD CAEAVIOLINIT I'EPOI 1 T.A.
HA nvrn MOrvT BCTPEUATBCA PA3AMYHBIE TMPEINATCTBUA, KOTOPBIE HVKHO TTPEOAO-
AETD, 3AAAB COOTBETCTBVIOIIMIT MAPILIPVT.

AAST TOTO, YTOBBI UCMTOAB3OBATH STEM-UTPVIIIKU HE TOABKO B OBPA3O-
BATEABHOIT, HO U B CBOBOAHOIT UTPOBOIT AESTEABHOCTU, MBI TIPEAAOKUAN AETSIM
HA TOAE TIOCTPOUTH 300TIAPK. TAK V HAC MOABUAACH UTPA «DKCKYPCUSA 1O 300-
MAPKY». AETU [TPU TTOMOIIN TOAPYUHBIX MATEPMAAOB KOHCTPYUPVIOT KAETKWU AAS
JKUBOTHBIX. PACCTABAAIOT UX. MITPOK VITPABASIET MBILIBIO U PACCKA3BIBAET O JKM-
BOTHBIX. TAKMM OBPA30OM, Mbl PA3BUBAEM B AETAX COLIMAABHO-KOMMYHUKATUBHOE
B3AUMOAENCTBUE, A TAKKE TTO3HABATEABHOE U PEYEBOE PA3BUTHE.

E1E OAHA M3 UI'P, HATIPABAEHHBIX HA AAHHBIE OBPA3OBATEABHBIE OBAA-
CTH — DTO UTPA « HAIAM KAAAY. ITPA OYEHB MOAIOBUAACH AETAM. PEBEHKY AAETCS
CXEMA, 10 KOTOPOW TTPOI'PAMMUPYETCS MbIIIb. AAAEE OH HAXOAWUT AAAOLIKY, TTOA
KOTOPOW AEKUT KAAA, M OTIUCBIBAET ETO. «KAAA» - DTO KAPTMHKA, KOTOPAS HAXO-
AUTCSI HA UTPOBOM TIOAE, TEPEBEPHVTASI U30OBPAKEHUEM BHI3.
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,A,AHHOE TTOCOBME MOJKHO MCITOAB3OBATH M B XVYAOKECTBEHHO-DCTETHM-
YECKOM PA3BUTHM. TAK, AAA BAKPEITAEHMA XOAOAHBIX M TEITABIX OTTEHKOB MbI
NCITOAB3VEM UT'PY «ITO XOAOAHO AOPOJKKE, IO TEITAON AOPOKKE». AETHM AAETCAH
3AAAHUE IMTPOAOZKUTD ITVTDH ITO TEITABIM MAM XOAOAHBIM LIBETAM.

B urre «ITPOAOKK AABUPUHTY» PEBEHOK HA MOCOBUM C TTOMOIIBIO MOA-
PYYHOI'O MATEPHMAAA CAMOCTOSATEABHO BBICTPAUBAET AABUPHHT. TAKUM OBPA30OM
V AETEI PA3BUBAIOTCS KOHCTPYKTUBHBIE HABBIKM, VMEHHWE ITPOSBASTH CBOE TBOP-
YECTBO 1M ®AHTA3MIO.

B nPAKTHKY BOLIAA OPIAHM3ALIMA MEZKAY IPYITIIAMK BOCITMTAHHMKOB CO-
PEBHOBAHUI, TTPEAITOAATAIOIINX PEIIEHUE TMO3HABATEABHBIX 3AAAUY C UCITOAB3O-
BAHUEM HABOPOB «POBOMBIIIbY.

COPEBHOBAHMS MEKAY BOCIHHUTAHHUKAMU MOKHO MMPOBOANTDB, MCITOAB-
3V CXEMBI ABUZKEHUS MBIIIM, CXEMBI TTOCTPONKM AABUPUHTA. TTOBEXKAAET TA KO-
MAHAA, KOTOPASA ITPABMABHO CITPABUTCA C 3AAAHMAMMU.

TTPMMEHEHUE OBYYAIOIIETO POBOTA BO3MOZKHO, KAK B AIOBOI OBPA3OBA-
TEABHOIM OBAACTHU, TAK U C AIOBOT'O BO3PACTA U 3ABUCHT AUIIB OT MOCTABAEHHOM
OBPA3OBATEABHON IIEAW TTEAATOT'A 1 KOHEYHOT'O PE3VABTATA, HA KOTOPBII BVAET
HATIPABAEHA PABOTA C AETBMU.

CITMCOK AUTEPATYPbI

1. Boaocoser T. B., Markosa B. A., ABepuH A. C. STEM-OBPA3OBAHUE AETEN AOIIKOABHOTO U
MAAALIETO HIKOABHOT'O BO3PACTA. — M.: BUHOM. AasopaTorus 3HAHNi1, 2019,
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OCOBEHHOCTH CO3AAHUS PA3BUBAIOIIEN TPEAMETHO-
MMPOCTPAHCTBEHHOM CPEABI AOIIIKOABHOIT
OBPA3OBATEABHOI OPTAHU3ALINN, HATTPABAEHHOM
HA PA3BUTHE AETCKOI'O TEXHUYECKOI'O TBOPYECTBA

KozaoB4 HMprirA BAAAUMIPOBHA,
CTAPILIIF BOCITATATEAB,
MAOY Ne 5 «Paayvra» TMP, 1.’ TyTAEB APOCAABCKOI OBAACTH

VIHHOBALIMOHHBIE [TPOAYKTBI M [TPOI'PECCHUBHBIE TEXHOAOIMU ABASIOTCS
BA3OBOI C()CTABA}I}()LL[EI;I COBPEMEHHOT'O OBPA30OBATEABHOI'O MPOCTPAHCTBA. OHI
TTOMOTAIOT AETSAM HAVUUTBCS BBICTPO OPUEHTUPOBATHCS B TIOTOKE MHOOPMAIIN U
PEAAM3OBBIBATD TTOAVIEHHBIE 3HAHUS HA TTIPAKTHKE. AOIIKOABHUKH ITPUOBPETAIOT
AOTIOAHUTEABHBIE PAKTUYECKME HABBIKM M VMEHUSA, KOTOPBIE AOCTATOYHO BOC-
TPEBOBAHBI B COBPEMEHHO JKI3HH.

B CBOEM AETCKOM CAAY MbI XOTEAU OPTAHM3OBATD TAKVIO PA3BMBAIOLIVIO
MPEAMETHO-TTPOCTPAHCTBEHHVYIO CPEAY, KOTOPAA IMTOMOKET PA3BUTDH B AOIIKOAB-
HUKAX KOHCTPYKTHUBHBIE, TEXHUUECKUE, MATEMATUUECKUE VMEHUS B ECTECTBEH-
HBIX VCAOBHMAX UTPOBON AEATEABHOCTH, KOTOPAS AACT AETSAM BO3MOJKHOCTD MC-
MOAB30OBAHIS PASHOOBPA3HOI'O COBPEMEHHOI'O MATEPUAAA M «PACIIHPIT» B3TASA
[MEAATOTOB HA PA3BUTUE AIOBO3HATEABHOCTH U BOBAEUEHHOCTH PEBEHKA B OBPA-
30BATEABHBIIT TTPOLIECC.

PEAAMBOBATH  HAIIN
[MAAHBI T10 CO3AAHMIO EAHMHO
MHTEI'PUPOBAHHOI CPEABI, KO-
TOPASL BKAIOYAET B CEBA OA-
HOBPEMEHHOE ~ MCCAEAOBAHHE
BA3OBBIX  TIPUHIIUIIOB  ECTE-
CTBEHHBIX HAVK, MHKEHEPUM,
MATEMATHKH, TBOPUECTBA, TEX-
HOAOI'MM HAM [TOMOI'AIOT VUEB-
HO - METOAMYECKME T[OCOBUSA
STEM.

TEATP HAUMHAETCS C BEILIAAKH, A AETCKUIT CAA C VIOTHBIX XOAAOB 1 KO-
PUAOPOB. Mbl PEIINAM, UYTO OTA TEPPUTOPUA TOKE AOAKHA ITPMTHAAAEKATD AETAM.
BO3AE MY3BIKAABHOI'O 3AAA HAXOASTCS KPVITHBIE BU3UBOPABI PA3HOI HAITPABAEH-
HOCTU. TTEPEA ®M3KYABTYPHBIM 3AAOM PACIIOAOKEHA AOCKA C AA®GABUTOM U APY-
MMM PA3BUBAIOIIMMU MIPAMU HA MATHUTAX, V AETEN TOABUAACH BO3MOKHOCTD

214



VYCHOEMHBIE KEACHI PEAJIN3ALIMN STEAM TEXHOJIOIUIA
B JIOIIKOJIbBHOM U HAYAJIBHOM OBPA3OBAHUN

[MPOBECTHY BPEMS ITEPEA 3AHATHAMU 3A UT'POI.

AECTHUUHBIE MAOIIAAKU U ITOAOKOHHUKNM CTAAM MECTOM IOCTOSHHO
CMEHSAIOUIMXCA TBOPYECKUX DKCITO3ULUI M [MO3HABATEABHO-UTPOBOTO B3AMMO-
AEVCTBUSA TPVIII, KUBYIIUX 11O COCEACTBY. HAHPI/IMEP, AETU TTOATOTOBUTEABHO
IPVIIIIBI [TPMAYVMBIBAIOT UTPHI U BAAAHUA AAS MAAAIIEN, A MAABIIIN 3AAAIOT BOITPO-
CBbI, HA KOTOPBIE AAIOT OTBETBI CTAPIINE AETH, KPOME DTOT'O AETH OBMEHWBAIOTCA
KHHUI'AMM 1 UTPVIIKAMH.

CAMBIE MAAEHBKUE JKUTEAU HAILIETO AETCKOI'O CAAA UIPAIOT B TEOME-
TPUYECKVIO MO3AMKY M KOHCTPYKTOPbBI, COBMPAIOT I'EOMETPUYECKME bYCBHI. Bce
AETAAM DTHUX TMOCOBUI KPVITHBIE, A 3HAUUT BE3OIACHBIE AAS MAABIIIEN, OYEHD
APKUX LIBETOB U MHTEPECHOI ®OPMBL.

PEBSATA UVTb ITOCTAPIHIE TOKE UIPAIOT C TEOMETPUUECKOT MO3AMKO, HO
VIKE BBIITOAHAIOT PASHOOBPA3HBIE 3AAAHMA, HATIPIMEP: «[TOCTPOTT BAIIIEHKY BBIIIE
HA OAHV, ABE MAN TP AETAA». OUEHb AFOBAT UIPATH B «KAMVU_IKI/I», OHIM APKMX
HBETOB W IMTPMATHBIE HA OLIVIIb M C HUMW MOKHO ITPUAVMATL OYEHb MHOI'O MI'P.
CEMYAC AETU YKPACUAM KAMYILIKAMU TOPT AASL AHA POKAEHMA MBIIIKK. B COCEA-
HEM T'PVIIIE V PEBAT CETOAHS DCTAGETA C IMTOCOBUEM «BOATUKM U TAEUKIY». PEBS-
TAM HVKHO HE TOABKO 3AKPVTUTDB T'AEUKY C BOATHUKOM, HO 1 ITOAOBPATB TTAPY T10O

LBETV.

TTOAXOABI K OPIAHU3ALIMN
OBPA3OBATEABHOII 1 CAMOCTOS-
TEABHON AESATEABHOCTU AETEN I10
KOHCTPYHMPOBAHMIO UM POBOTOTEX-
HUKE B KAKAOWM TI'PVIIIE PA3HBIE.
«YMHBIE MUI'PVIIKM» MCITOAB3VIOTCSH
KAK B PEIIEHWM KOHKPETHBIX 3A-
AAU 3AHATUN, TAK U B PEAAU3ALIAN
ITPOEKTOB PA3HOI TTO3HABATEABHOI

HATIPABAEHHOCTM.

B OAHOI TPYIIITE OBPBEAMHUAM MPOTPAMMUPYEMYIO MIPVIIKY POBOMBIIID
C KOBPOTPA®OM B.B. BOCKOBOBUYA, TAE CXEMBI ABUKEHMS BBIKAAABIBAIOTCS TIPU
MOMOIIN HM®P 1 CTPEAOK, PA3HOLIBETHBIX BEPEBOUEK. B APvror revirne Poso-
MbllIb M POBOT BOTAM MEPEABUTAFOTCA 1O PABPABOTAHHOMY IEAATOIAMM [TOARO
«IBETHBIE AAAOLLIKIY.

Wrrag ¢ TAKMMU MIPVIIKAMU, AOIIKOABHUKM BBICTPO VYATCS PELIATH
MPAKTUYECKHE 3AAAUYN U TIPMOBPETATH AAS CEBS BA3OBBIE 3HAHHS TTPOTPAMMUPO-
BAHUS, KOTOPBIE [TIOMOTAIOT UM AETKO OCBOUTB BOAEE CAOKHBIE UTPVIIKU, TAKUE
KAK RoBO WUNDERKIND, MATATA LAB 1 LEGO WEDO 2.0.

AETU BCEX BO3PACTOB OUEHB AIOBAT KOHCTPYKTOPHI, IIODTOMY AASl VBE-
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AMYEHWA HUTPOBOTO OBPA3OBATEABHO-
I'O ITPOCTPAHCTBA  CITAABHM AETCKOTI'O
CAAA OCHACTHMAM YAOBHBIMM BBIABMIK-
HBIMM  KPOBATAMM, BBICBOBOAMB TEM
CAMBIM MECTO AASl AETCKOW AEATEAB-
HOCTMH. BbICBOBOAUBILIEECS MECTO
AETHU M TIEAATOI'M TIPEAITOYAM  OPI'A-
HMW3OBATH MMEHHO ITOA KOHCTPVHPO-

BAHUE U POBOTOTEXHUKY. B OAHOIN 13
IPVIIIT OCHOBOI1 LIEHTPA CTAA HABOP MEBEAM, TPEACTABASIOIIMI COBOI CBOP-
HO-PA3BOPHBII1 AHCAMBAD 13 UETBIPEX TYMB 1 CTOAA-TTOAMVMA. BCE UACTH MOI'VT
BbITh COEAMHEHBI B EAMHOE LIEAOE, A MOI'VT BbITb MCITOAB30OBAHBI KAK OTAEABHO
B3ATBIN IPEAMET. BAATOAAPSA TAKOM KOHCTPYKLMM UTPOBOE MTPOCTPAHCTBO AEI'KO
[PEOBPA3VETCS U M3MEHAETCA. AETU AIOBSIT CTPOUTD HA IEPEKATHOM TOAMVME,
HA HEM BCEFAA «KHBET» ABA BOABIINX HABOPA LLEGO EDUCATION, M3 KOTOPBHIX
BOCITUTAHHWKN COBMPAIOT: POBOTOB, MAIIMHBI, TOPKU, TOPOAA 1 MHOT'OE APVIOE.
BAKHO, 4TO TMOAEAKW, CAEAAHHBIE AETBMM, MOTYT COXPAHATCS HA HEM 10 HE-
CKOABKO AHEM, A MOI'VT IEPEBO3WUTBCSA B PA3HBIE VIOAKW CITAABHW W T'PVIIIIBI, B
3ABUCUMOCTH OT MHTEPECOB AETEIN. CAMBIM BOCTPEBOBAHHBIM V PEBAT AFOBOI'O
BO3PACTA ABASETCS KPYITHBIFI CTPOUTEABHBIN MATEPUAA. BAATOAAPS EMY AETH CO-
OPYZKAIOT PABAMUYHBIE TOCTPOVIKU, UCTTOAB3VA UX B CIOKETHO-POAEBBIX MIPAX.

o ' AAS PA3BUTUS V AETEI KOH-
CTPYKTUBHO-MOAEABHOWM  AEATEABHO-

CTU 1 AETCKOI'O TEXHUYECKOI'O TBOPYE-
CTBA B AETCKOM CAAY CO3AAH KABUHET
«POBOTOTEXHUKM». OCHALIEHHUE KA-
BUHETA BKAIOUAET B CEBS PA3ANUHBIE
BUABI KOHCTPYKTOPOB (LEGO, CTEM),
[POI'PAMMUPYEMBIE ~ WUI'PVIIKM, KOH-

CTPYKTOPBI «MAABIIT 1», «MAABIIT 2%
1 LEGO WEeDo 2.0, AMAAKTUYECKUIT MATEPUAA (CXEMBL PABOTDL, TTOLIATOBBIE
UHCTPYKLINI), VAOBHYIO AASL KOHCTPYUPOBAHUS MEBEAD.
B KABUHETE PEAAM3VIOTCS ABA HATIPABAEHUSA PABOTBHI C AETBMIU.
1. OPrAHM3ALIMA 3AHATHIT 11O KOHCTPYUPOBAHUIO.
OBPA3OBATEABHAS AEATEABHOCTD MTPOBOAUTCS B COOTBETCTBUM ¢ OOIT
AOYV 10 VCTAHOBAEHHOI CETKE 3AHSTUIL. 3AHSITHSI [TPOBOASTCS TOAIPYIIIIAMU B
VTPEHHUE YACHI B UTPOBOI ®OPME C AETBMU CTAPIIETO AOITKOABHOT'O BO3PACTA. B
TPVIITIAX, PEAAU3VIOIINX TEXHOAOTHN MPOTPAMMBI [TPOAETEI, KOHCTPYUPOBAHUE
MMPOBOAUTCS B COOTBETCTBUU C TEMATUKOI U LEASMU TTPOEKTOB.
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2. PEAAMBAIINSA ITPOTPAMMBI AOIIOAHUTEABHOT'O OBPA3OBAHUSA 1O «POBOTO-
TEXHUKE».
TIPOrPAMMA MMEET PELIEH3MIO M BHECEHA B PEECTP [IBDAO «HABUIA-
TOP». SAHATUA [TPOBOAUT AUTIAOMUPOBAHHBIN CTIELIMAAMCT B BEUEPHEE BPEMSA.
VBAEKATEABHBIE 3AHATHSA B BUAE WIP MO3BOAAIOT PACKPBITH TBOPUECKMIT TTOTEH-
LIMAA AETEN. PEBSTA VUATCS BUAETD B3ANMOCBS3b MPOUCXOASIINX COBBITUN, AVU-
IIE HAUYMHAIOT TIOHUMATE TPUHIIMITEL AOTUKN 1 B TTPOIIECCE CO3AAHMA COBCTBEH-

HBIX MOAEAEN OTKPBIBAIOT AASI CEBSI UTO-TO HOBOE M OPUI'MHAABHOE.
COBCEM  HEAABHO B | y

AETCKOM CAAY MPOIIEA KOH-
KVPC IO KOHCTPVHMPOBAHMIO M
POBOTOTEXHUKE, VYACTHUKA-
MU CTAAM AETM OT MAAALIMX
AO  TMOAIOTOBUTEABHBIX TPYIIIIL.
C BOABIIMM WHTEPECOM M JKE-
AAHHUEM VUACTHMKH HE TOABKO
BBIITOAHUAU  OBA3ATEABHOE 3A-
AAHUWE, HO U [TPUAYMAAM CBOUX HEOBBIUHBIX POBOTOB M3 KOHCTPYKTOPOB LEGO,
RoBO WUNDERKIND 1 MABOT.

CEJMYAC PABBUBAIOLLAS CPEAA AETCKOI'O CAAA AOTTOAHSAETCS, PASBUBAETCS
U HACBILIAETCS HOBBIM OBOPVAOBAHMEM, UTO TO3BOASET CO3AATD B AETCKOM CAAY
VCAOBUS, CTTOCOBCTBYIOIINE OPTAHMU3AILIMU TBOPYECKOI TTPOAYKTUBHOI AESTEAB-
HOCTH AOIIKOABHHUKOB HA OCHOBE KOHCTPYHUPOBAHUS 1 POBOTOTEXHUKH.

CIMCOK AUTEPATYPBI
1. AutBuHOBA, C. H. STEAMS TEXHOAOTMH B AOIIKOABHOM OBPA30BAHMK / C. H. AntBunosa // STEAMS npak-

TUKNM B OBPA3OBAHUH : CBOPHUK Avuiinx STEAMS npaktuk B 0sPA3OBAHNN / Cocr. E.K. 3eH0B, O.B. 3EHKOBA.
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K LIMOPOBOMY [TEAATOLY, OT TPOIIAOTO K BYAVIIEMY / C. H. AUTBUHOBA // KOMIETEHIINM BOCITUTATEAS - VCAOBUE
PA3BUTUS HABBIKOB BYAVILEI'O V AOIIKOABHUKA : CBOPHUK HAVUHBIX CTATEI 110 NTOTAM [TEPBOIT MOCKOBCKOI MEK-
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4. YrAbleBA, FO. B. STEAMS-CPEAA 1 HABBIKM BYAVIIETO / FO. B. Upabiuesa // STEAMS MPAKTHKN B OBPA-
30BAHMK : CBOPHMK AvulinX STEAMS npakTuk B 0sPA30BAHNMN / CocT. E.K. 3en0B, O.B. 3EHKOBA. — MOCKBA :
MBAATEABCTBO «ITEPON, 2021. — C. 13-15.

5. UEABIIEBA, FO. B. LINOPOBAS CPEAA, KAK DOOEKTHUBHBIIT BEKTOP PA3BUTIA HMUAZKA AOIIKOABHOIT OPTAHU3ALII
/ FO. B. YeabiEBA // KOMIETEHINN BOCIUTATEAA - VCAOBHUE PA3BUTHS HABBIKOB BVAVIIEIO V AOIIKOABHHKA :
CBOPHHK HAVUHBIX CTATEI 110 UTOTAM [TEPBOIT MOCKOBCKOIT MEKAYHAPOAHOIT HAVUHO-TTPAKTUYECKOIT KOH®EPEH-
LN, MOCBAIEHHON AHIO AOIIKOABHOTO PABOTHHKA, [TAOY BO MITIV, 25-26 cenTasPa 2020 TOAA. — MOCKBA:
M3aaTEABCTBO «ITEPOY, 2020. — C. 121-123.
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STEAMS - nPOEKT «[TAPK KOCMUUYECKNX UVAEC»

KommccaroBa OAbrA AHATOABEBHA, CTAPHIME BOCITUTATEAD,
Xomuk OAbIA AHATOABEBHA, BOCITUTATEAD,

CBETAMYHOBA HATAABA BAAAUMHUPOBHA, BOCITHTATEAD,
MAAOY «LIPP — AeTcKME1 ¢AA Ne 375 1.0. CAMAPA.

TEMA ITPOEKTA: «ITAPK KOCMUYECKHX UVAEC».

TUIT ITPOEKTA: STEAMS [TPOEKT.

TTPOAOAKUTEABHOCTD ITPOEKTA: ABA MECSLIA.

LIEAD IIPOEKTA: ®OPMUPOBAHUE V AETEI MPEACTABAEHMIT O KOCMOCE B
MPOLIECCE MPOEKTHOM AEATEABHOCTH CPEACTBAMH STEAMS — OBPA3OBAHNA.

BO3PACTHAS TPYIIIIA: AETH [TOATOTOBUTEABHBIX K IIKOAE TPVIIIL,

3AAAUM TTPOEKTA:

3AAAUH AAST AETEI: PA3BUTHE STEAMS HABBIKOB:

O YMEHME MOAEAMPOBATBH OBPA3 BYAVILIENM KOHCTPYKTUBHOM AESTEABHOCTM;
O VMEHHME BBIBUPATH AATOPHUTM AESTEABHOCTU, PA3BMBATBH CIIOCOBHOCTD
MPUAYMATH TEXHUUECKOE PEITEHUE MTOCTABAEHHOI 3AAAUN,

O VMEHHUE NPUMEHATD TBOPYECKUE MEXAHM3MBI PEAAMBAIIAN 3AMBICAA;

0 MHTEIPALIMA B COBCTBEHHVIO CIOKETHO-POAEBYIO HUI'PY U CO3AAHUE HI'PO-
BOI'O [TPOCTPAHCTBA;

O VMEHME BCTVIIATH B KOMMYHUKALIMIO CO CBEPCTHUKAMU.

3AAAUM AASL TIEAATOTOB:

O ®OPMHPOBAHUE V AETEN [TO3HABATEABHOI'O MHTEPECA, ITPEAITIOCBIAOK [10-
MCKOBOT AESTEABHOCTH,
O CO3AAHUE VCAOBUIT AASL PABBUTUS AETCKOM MHHULIMATUBBL M CAMOCTOS-
TEABHOCTU;
O PA3BUTUE VMEHUS OINPEAEASTD [TIVTU PELIEHWS [TOCTABAEHHOM 3AAAUL;
O PA3BUTUE TBOPYECKOI'O BOOBPAKEHMS U MBILIAEHWS AETEL.
3AAAUM AAS POAUTEAEH:
O MOTMBAIIMOHHAS 1 MHOOPMAITHOHHAS TOAAEPKKA.

B XOAE 1TOAroTOBKM K 60-AETHIO C MOMEHTA ITEPBOTO ITOAETA UEAOBEKA B
KOCMOC B [TOATOTOBUTEABHBIX K IIKOAE I'PYITIIAX MBI PEAAN3OBAAN STEAMS-11PO-
EKT «ITAPK KOCMUUYECKHX YVAEC».

PEAAMBALIMS [TPOEKTA BBIAA HAITPABAEHA HA TO, UTOBBI BBI3BATD V AETEI
MHTEPEC K BCEAEHHOI, COAHEUHOI CHCTEME, MMAAHETE 3EMAS, COOPMHPOBATH
MPEACTABAEHUS AETEI O POAM UEAOBEKA B M3VUEHNM 1 OCBOEHUH KOCMOCA.

TAE AETH MOI'VT IIOAVYHTH CAMOE BOABIIOE KOAMUECTBO DMOLIMI U I1O-
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YYBCTBOBATH CEBSI OAHOBPEMEHHO VUEHBIM, DKCIIEPUMEHTATOPOM U ®OKYCHHUKOM?
KOHEUHO, B PASAMYHBIX [TAPKAX PA3BAEUEHNI, [TO3HABATEABHO-PA3BAEKATEABHBIX
LEHTPAX. [TO®TOMY MBI PEIIHMAM CO3AATH B CBOEM AETCKOM CAAY TEMATUUECKMIT
UHTEPAKTUBHBIN HEHTP «[ TAPK KOCMUUYECKHX UVAEC».

B IIPOILIECCE PEAAMBALIMN ITPOEKTA AOIMIKOABHUKN AKTHBHO BKAIOUAAMCH
B PABAMYHBIE BUABI AETCKOT AEATEABHOCTH. MoAVAM STEAMS-OBPA3OBAHMA 1O-
3BOAMAHM KAJKAOMY PEBEHKY BCECTOPOHHE M3VUUTDH ITPOBAEMY, ITPHOBPECTU MC-
CAEAOBATEABCKMIT OTIBIT, PEAAM3OBATDH CBOW TBOPYECKWE 3AMBICABI.

1 DTAII.

HA MOATOTOBUTEABHOM DTATIE OBCYAUAU C AETBMU MAEIO TIPOEKTA. [1PO-
BEAW CPEAM BOCITMTAHHHKOB OITPOC HA TEMY: KAKHM AOAKEH BBITH MAPK KOCMHU-
YECKMX YVAEC? TTPEAAOJKMAM PEBATAM HAPMCOBATD BYAVIIMIT DCKU3 ITAPKA. DTO
CTAAO OCHOBOIT AASI COCTABAEHMS MAAHA «I[TAPKA KOCMMYECKUX UYVAEC».

TTO3HAKOMUAM POAMTEAEI C LIEABKO M 3AAAUAMU [TPOEKTA.

[TEAATOTM  TTOATOTOBUAM TIOABOPKY HAVUHO-TIOTIVASIPHOM, XVAOJKE-
CTBEHHOIT AMTEPATYPHI, MAAIOCTPHPOBAHHOT'O MATEPHAAA 1O BEIBPAHHOIT TEME.

2 OTAIL.

MEPOIPUATUSA OCHOBHOI'O DTAIIA I[TPOEKTA BBIAM HAITPABAEHBI HA ®OPMI-
POBAHUE CUCTEMBI 3HAHUI AETEI O KOCMOCE. ITEAATOI'M 3HAKOMUAM AETEI C AU-
TEPATYPOI1, [IPOBOAMAM BECEABI 1 UI'PBl. PYKOBOAWTEAN MOAYAE 1 BOCITUTATEAN
CTAPIIMX U MOATOTOBUTEABHBIX I'PVIIIT MOATOTOBUAM 3AHUMATEABHBII MATEPUAA
1 UHTEPECHBIE MI'PHI TTO BCEM MOAVASM STEAMS-0OBPA3OBAHNA,

AAS AETEIT KOCMOC — 3ATAAOYHBIIT MUP. B KOCMUUECKOI AABOPATOPHUI
AETH C IOMOIIBIO 3AHUMATEABHBIX OITBITOB V3HABAAM, KAK ITOSBUAACH HAIIIA
TAAAKTHKA, TTOUEMY 3EMAIO HA3BIBAIOT T'OAVBOI IAAHETOI, KAK OBPA3VIOTCS
KPATEPBI HA AVHE M MHOI'OE APVI'OE. B IMPOLECCE DKCHEPUMEHTAABHOI AESTEAD-
HOCTU M3VUAAU CBOMCTBA TIPEAMETOB, CAEAAHHBIX M3 PA3AMUYHBIX MATEPHMAAOB,
PACCMATPUBAAN CO3BE3AMS UEPE3 «3BE3AOCKOI», 3HAKOMHUANCH C TAKUMHW OH3UUE-
CKUMM ABAEHUAMU KAK CBET M 3BVK, IIPOBOAUAN OITBITBI C PACTEHUSAMHU.

B ueHTPE « KOHCTPYKTOPCKOE BIOPO» AETU COCTABASIAM CXEMBI, 13 KOH-
cTPYKTOPA LEGQO CO3AABAAM KOCMHUYECKUE CTAHLMN, AETATEABHBIE AIITAPATHI,
LIKOAY KOCMOHABTOB, POBOTOB, KOCMOHABTOB M KOCMOAPOMBL. DTH DKCITOHATHI
PABMECTMAN HA AAAEE KOCMHUUECKOI TEXHUKH B «[TAPKE KOCMUYECKHX UVAECY.

C nmoMoIIbio AOTOPOBOTA BEE-BOT COBEPIIAAN KOCMHUYECKHWE TTYTEIIE-
CTBUA 11O BCEN COAHEYHOT CHUCTEME, BBICTPAUBAAN TPAEKTOPUIO TOAETA KOCMU-
YECKMX AITIIAPATOB.

AMAAKTUUECKIIT HABOP DPPUAPUXA DPEBEAS AAA BO3MOJKHOCTb VUACT-
HUKAM IPOEKTA IPOSBUTH CBOU TBOPYECKME CITOCOBHOCTH B CO3AAHUM PAKET,
3BE3AOAETOB, TIPUAVMBIBAHHU 3AIIMO®POBAHHBIX MMHMCEM, BBIKAAABIBAHMU PA3HO-
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OBPA3HBIX KOCMUYECKUX KOMIO3MINIT («ITOAET B KOCMOC»; «KOCMOHABTY; «3ATA-
AOUHBII KOCMOC», «CO3BE3ANS).

AETH AIOBAT MYABTUKM, [TOOTOMY B HALIEM ITAPKE [OSBUACSA KUHOTEATP
«KOCMOC», TAE MOKHO BBIAO HE TOABKO 3AKA3ATbH M IHOCMOTPETb MYABT®UABMBL
O KOCMUYECKHUX MTPUKAIOUEHHAX, HO 1 CAMMM CO3AATD I'EPOEB BYAVIIETO ®MABMA
M CHATb ABTOPCKHI MYABT®UABM B MYABTCTVAHUM. 3AECH PEBATA CO3AAAH CBOI
MYABTOUABM «MEUTA MICKOPKIY.

PEBATA PUAYMAAM, UTO B «ITAPKE KOCMMUECKMX YVAEC» AOAZKHO BBITh
®OTOATEABE. ITOCETUTEAM TIAPKA C VAOBOABCTBUEM ®OTOIPAGUPOBAAMCH HA A=
MSATb, [PUMEPSS PASAMUHBIE OBPA3bIL, A AETM OCBAMBAAM VMEHME [OAB3OBATbCS
OOTOAIIIAPATOM.

B «ILIKOAE KOCMOHABTOB» AETH C VBAEYUEHHUEM CUNTAAN TAAHETBI, PELIA-
AW KOCMWUYECKHE 3AAAUM, 3AKPEIAAAN OBPATHBIIT OTCUET, CPABHUBAAN IO BEAN-
YMHE NAAHETBL B KOCMMYECKHE KOPABAM, B3BELIMBAAM KOCMUUECKYIO EAY, M3VUA-
AV BPEMS, 3AKPEINASAM OPMEHTUPOBKY B [IPOCTPAHCTBE.

3 ODTAII

HA 3AKAIOUMTEABHOM BDTAINE TPOEKTA TTOAHOCTBIO O®OPMHAM «ITAPK
KOCMMYECKHX YVAEC», [TOATOTOBUAN MPE3EHTALIMIO «[TAPK KOCMMUYECKHX UVAECY,
BVKAET AAS POAUTEAEN « MAABIIIAM O KOCMOCE», MYABT®MABM «MEUTA VICKOPKI».

B XOAE MPOEKTA «ITAPK KOCMMYECKHX UYVAEC» TBOPYECKMIA KOAAEKTHB
MEAATOTOB, POAUTEAEM 1 BOCITUTAHHUKOB OPTAHM30OBAA CITELMAABHOE [IPOCTPAH-
CTBO, NO3BOASIOUIEE CONPUKOCHYTHCA C VAUBUTEABHBIM MUPOM KOCMOCA M TTOAY-
YNTb LEABIA CITEKTP SMOLIMIL, 3APAA TBOPYECKOI SHEPIIN!

TExHONOrVIA XAPAKTEPUCTUKA HA 4TO OPVEHTUPOBAHA OnNUCAHUE NMPAKTUKM
S Hayka YTO 1 KAK UCCNE- [TOKA3 1 OBCYKAEHWE MPE3EHTALMI: «YTO TAKOE
IYEM? YTO 1 KAK KocMocC?», «CEMbs NAAHET», « COMHLIE - UCTOY-
WN3YYAEM? YUTO U KAK | HUK XM3HW HA SEMNE».
MO3HAEM? DKCMEPUMEHTANBHAS AESTENBHOCTb: «KAK
OBPA3YHOTCS KPATEPbI HA JTYHE?», «/IENAEM 0B-
NAKO», «CONMHEYHAS CUCTEMAY», «[IEHb 11 HOUbY,
«3ATMEHWE COMHLAY, «[ 0NYBOE HEBOY», «[IANE-
KOE CBEYEHWE», «KAK NMOSABUANCE MAAHETbI?»,
«3BE3/HbIE KOMbLIA», «3BE3/HbIE YACHI».
LVAAKTNYECKAS UTPA «HA30BM CO3BE3AVIE».
TexHonorus KAKOM ANrOPUTM CO30AHVE ANITOPUTMA KOHCTPYMPOBAHUS MOAE-
JESTENBHOCTU OCBA- | NEM KOCMUYECKMX OBbEKTOB MO COBCTBEHHOMY
MNBAIOT AETU? 3AMBIC/TY.
E WHXUHUPUHT Kakol npoaykT KoHcTpynpoBAHUE 13 «LEGO» no 3ambICy:
(nPoEKT) cozpatoT | «JlyHOxoa», «COBEPU PAKETY», «KOCMUYECKUE
NETN? CPEACTBA MEPEABVXKEHMS», «KOCMUYECKME
POBOTbI».
KONNEKTNBHOE KOHCTPYUPOBAHVE «JTYHHbIV
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TexHonorns | XAPAKTEPUCTUKA | HA UTO OPMEHTUPOBAHA OnNUCAHVE NPAKTUKN
E WHXUHUPUHT Kakor nPoaykT KOCMO/IPOM», CO3[AHWUE NHXEHEPHOW KHUTW.
(npPoekT) cozgatoT | Co3aaHME ANNEM «KOCMUYECKAS TEXHKAY,
NETN? «KocMo-PoBOTbI».
WckycctBo KKAKME XyaOXECTBEH- | YTEHUE aETam: H. HocoB «HE3HAMKA HA JTYHE»,
HO-BbIPASUTENLHBLIE | E.IM. JTEBUTAH « CYACTAMBOrO MyTW, KOCMOHAB-
CPEZACTBA UCKYCCTBA | Tbi», «TBOSI BCENEHHAS», «3BE3AHbIE CKA3KM»,
PEGEHOK OCBAMBAET? | «MA/bILLAM O 3BE3ZIAX U M/IAHETAX».
PucoBAHVE: « TAMHBI KOCMOCA», «TOT YANBU-
TENIbHbIA KOCMOC».
JTEnkA: «KOCMUYECKAS PAKETA®, «KOCMOHABTBI
W MPUILLENBLBI».
[MPNAYMBIBAHWE ABTOPCKIMX UCTOPUIA O KOCMOCE.
CO3/AHME ABTOPCKOTO MY/IbTOMIBMA O KOC-
MOCE.
M MATEMATVIKA KKAKVE SNEMEHTBI HOZ no ®3MIM:
MATEMATUYECKO- «LLIkonA KocMOHABTOBY», «KOCMUYECKOE
rO MbILLNEHMS MYTELLECTBUE».
PA3BMBAET PEBEHOK | JIMAAKTUYECKME UrPbl: «BOCCTAHOBM NOPSAOK
(FEOMETPUYECKOE, | B COMHEYHOWM CUCTEME», «HAAN NULLIHEE»,
NMPOCTPAHCTBEHHOE, | «[TOABEPV CO3BE3AME», «HAAN HEAOCTAIOLLYIO
ATOPUTMWNYECKOE, | PAKETY», «KYZA NETAT PAKETHI?», «[1OABEPK
BPEMEHHbIE, KOMBW- | OAEXAY AN KOCMOHABTA», «HAAN OLINE-
HATOPVIKA W T.1.) Ky» «KOraiA 370 BbIBAET?», «4TO BAVXE, UTO
JANBLLE?»,
Caenan cam | B kakoli Bua AkTMB- | JIETV OCBOMAM MHOXECTBO AMAAKTUYECKIX

HOCTW BOBJIEYEHbI
LETV (NMPOEKTHAS,
NIPOBAS, PEYEBAS,
MO3HABATE/IbHAS,
NCCNEAOBATENBCKAS,
SNEMEHTAPHAS VIHXE-
HEPHO-TEXHWYECKAS,
KOMMYHWKATVBHAS
n Ap.)

WP, B U3rOTOBMEHWNI KOTOPbIX OHW NMPUHVUMAN
HEMOCPE/ACTBEHHOE YUYACTME. CAMOCTOSTENBHO
KOHCTPYMPOBA/IN KOCMUYECKME OBbEKTHI 1
OBbIFPbIBA/IV X B CKOXXETHO-POJIEBbIX UMPAX:
«LLlkona KocMOHABTOBY», « MEANLMHCKNARA LIEHTP
N1 KOCMOHABTOB», «KOCMOZPOM».

B x0AE CO3AAHNS MYNbTOUNBMA YCMELWIHO B3A-
VIMOZENCTBOBANW APYT C APYTOM. [1PVOBPENN
ONMbIT SKCMEPUMEHTANBHOW AESTENBHOCTU.
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AABOPATOPUSA 3BYKA-
®OPMA OPTAHU3AILIMM AOTOINEAUYECKOTO COITPOBOKAEHUS
AETEN C TAKEABIMU HAPYVIIEHUSAMUW PEUM

CoA0OMEHHUK MPriHA BUKTOPOBHA,
VUHUTEAD-AOIOIIEA,

MAAOY arTckmir ca4 Ne 43 «MAABIIL
CBEPAAOBCKAS ObA., I. Cyxort Aol

AHHOTALIUA
LIEABFO CTATHU ABAAETCA TIPEACTABAEHUE OINBITA PABOTHI 110 MCI10Ab30-
BAHUIO PECYPCHBIX T[TOAXOAOB B AOI'OTTEAMYECKOH TTPAKTHUKE AOILIKOABHOI'O OBPA30-
BATEABHOI'O YYPEKAEHUA TTOCPEACTBOM TTIPOEKTA «/1ABOPATOPHSA 3BVKA» C UCIIOD-
30BAHHUEM LIH®POBEIX TEXHOAOIHH MOAEANPOBAHIA, TEXHOAOIMM KBECT-HUTPHl C
OR koA4MH.

Mup, OKPY/KAIOIIMIT HAC, TTOAOH MHOKECTBOM 3BVKOB. DTOT ®AKT CTAA
TEMOJIT HCCAEAOBAHHSA AAS AOIIKOAST. TTOBOAOM MOCAVIKMA LIMKA HABAIOAE-
HMIT 3A 3BVKAMU OKPVKAIOIIEIO MHPA. BEAB HAVKOI AOKA3AHO, UTO PA3BUTHE
CAVXOBOI'O BHUMAHHS W BOCITPHUATHA V AETEI B AOIIKOABHOM BO3PACTE BAMSET
HA PA3BUTHE [MO3HABATEABHBIX OVHKLIMIL. DTO OBOIALIAET COEPY DMOLMOHAAD-
HO-YYBCTBEHHOI'O OINBITA AETEN, VAVUIIAET PA3BUTUE ICUXWYECKUX ITPOLIECCOB,
[MPOM3BOABHOCTH, PEIVASTHUBHBIX OVHKLINI, OKA3BIBAET KOPPEKLIMOHHO-PA3BUBA-
O DPPEKT.

C mrons 2018 roaa B MAAOYV Ne 43 «MAABIL» TOPOAA CYXOIT AOT PE-
AAM3VETCS ITPOEKT ECTECTBEHHO-HAVYHOI HAITPABAEHHOCTH «/\ABOPATOPUS 3BV-
KA». AAHHBIIT ITPOEKT HAITPABAEH HA ITOAAEP/KKY AETCKONM MHHULIMATHBBL B [TO3HA-
HUI OKPY/KAIOIIEI'O MHUPA, TBOPYECKOI AESTEABHOCTH. ®OPMUPOBAHUE MHTEPECA
K PA3AMYHBIM BHAAM TTOMCKOBO-UCCAEAOBATEABCKOI AESTEABHOCTH AKTHBU3U-
PVET PEYEBOE PA3BUTUE, PA3BUBAET CAVXOBOE BHHUMAHUE, AUGGEPEHIIMPOBAHHOE
BOCIIPHATHE OKPY/KAIOIINX 3BVKOB, A TAKJKE TICUXUYECKUX ITPOIIECCOB, HABBIKOB
KOMMYHUKALIMH U PABOTHI B KOMAHAE. OTMEUAIOTCS ITO3UTUBHBIE PE3VABTATHI B
®OPMHPOBAHNUI HABBIKOB DKOAOTMUYECKOI'O MBILIAEHHNSA, PEOAEKCUBHOCTU UYEPE3
OPIAHU3ALIMIO COBMECTHOI AESTEABHOCTH.

ITPOEKT BBIA PEAAM3OBAH YEPE3 HMCITOAB30OBAHUE PA3HOOBPA3HBIX ®OPM
OPFAHUBALIMI AETCKOM AESTEABHOCTH, TAKMMU KAK:

0 ®KCKYPCHM, HABAIOAEHHS;
0 MMPOCMOTPHI BUAEO®UABMOB;
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OPKECTP IIVYMOBBIX MHCTPYMEHTOB;

TTOABM/KHBIE MI'PBI C HIVMOBBIMU MHCTPYMEHTAMM, ITOAEAKAMM;
HACTOABHASA UTI'PA-XOAMAKA <<y3HAPI, YTO 3BYUYAAON»,
MHTEAAEKTYAABHASL BUKTOPUHA «YTAAAN 3BVK»

DGOTOTAAEPES «'AE JKMBYT 3BVKU?»

NHTEPAKTUBHAS KOHCVABTALIMSA POAUTEAEN

ST O

3AHATUA B KPYJKKE AOTIOAHUTEABHOTO OBPA3OBAHUS «MOAEAUPYEM U
UIPAEM», « MAABILI-TB».

BAKHOIT COCTABASIIOLIEI ITPOEKTA SBASETCS MATEPUMAABHO-TEXHUYE-
CKOE OBECIEYEHME [TPOEKTA, DTO OBOPYAOBAHUE CTYAUN «AETCKUIT CAA HAVKO-
TPAA» HA DTAIE MOAEAMPOBAHMA B 31D CPEAE, HOVTBVK, MAAHIIET, MHTEPAKTUBHAS
AOCKA, MV3BIKAABHBII ITEHTP, ®OTOATIITAPAT, BUAEOKAMEPA.

C YETO HAYMHAACS TTPOEKT? HA OAHOM 13 AOTOMEAMYECKUX 3AHATUI 1O
PA3BUTUIO PEYM MBI C AETBMM 3AAVMAAMCD, A KAK JKE TTOSBASIOTCSA 3BVKH, KOTOPBIE
MBI CABIIINM BOKPVI CEBSI. OTBETBI HA BOITPOCHI: «KAKME BBIBAIOT 3BYKI?», «AE
MOZKHO VCABIIIATD 3BYKH MPUPOABI? KAKME OBBEKTB MX M3AAIOT? KAKMM CITO-
cOBOM? OTAMYAIOTCS AW 3BYKH APVI OT APVIA?P...» MBI C AETBMU PEIIMAN MCKATH
HA MPOT'VAKE. 1O XOAY HABAIOAEHHIT BO3HUKAAN HOBBIE TEMBI AAS OBCYKAEHU:
GHMBAALT AU 3BVKH TPABA? BETEP? AEPEBO? OBAAKAPY. AETCKUE HABAIOAEHUS OMK-
CHPOBAANCH ®OTOIPAGUPOBAHUEM, 3APUCOBKAMU. Y AMBUTEABHO, YTO AETH C VAO-
BOABCTBUEM ITPOAOAKAAM DTO AEAATH U AOMA BEYEPOM C POAUTEAAMU. TTPUUiM
[IPUCAVIIATBCSA 3AXOTEAOCH U K BBITOBBIM ITPUBOPAM, 1 K ITPEAMETAM, OKPY/KAIO-
IIM B AOMAIIHEN OBCTAHOBKE.

HABAIOAEHUS TTPOXOAMAU B PA3AMUHOE BPEMSA T'OAA C MMEPMOAMYECKUM
OBOBIIEHUEM ITPEACTABAEHUI O 3BVKAX ITPMPOABI, ®UKCAIIUEN UX HA PUCVHKE, B
®OHOTEKE.

B XOAE AETCKMX HABAIOAEHMIT YAAAOCH CTPYKTYPUPOBATDH ITPEACTABAE-
HUA OB OKPYJKAIOLINX 3BVKAX U CAEAATD BBIBOABL O TOM, YTO ECTDb 3BVKI, KOTOPBIE
TFOBOPUT YEAOBEK, ECTb 3BVKH TMPHPOABI, KOTOPBIE M3AAIOT JKMBOTHBIE W ITTULIBI,
ECTh MV3BIKAABHBIE 3BYKH, A TAKJKE TEXHOAOTHUECKUE.

AETU TIPEAITOAATAAM, UTO 3BVKH MOKHO H3AABATH HEAEHATIPABAEHHO,
[0 KEAAHMIO, M AAKE PEIVAMPOBATB [1O HEKOTOPBIM XAPAKTEPHMCTMKAM (IPOM-
KOCTb, ANAMTEABHOCTD U T.A.). AAAEE [TPOBOBAAN DKCITEPUMEHTHPOBATD C HATOA-
HUTEASMI B U3IOTOBAEHNU PA3AMYHBIX [IVMOBBIX MHCTPYMEHTOB, HAITPUMEP, I'O-
POXOBOTO, TPEYHEBOI'O M APBY3HOTO MAPAKACA. [TOAVYEHHBIN IIYMOBOI OPKECTP
HMCITOAB30OBAAN AAST ICTIOAHEHHS AETCKHX IMTECEH, COITPOBOKAEHNS MY3BIKAABHBIX
OTPBIBKOB.

B MAAOYVY Ne 43 mMHPOKO MCITOAB3VETCS METOA TTPOMBIIIIAEHHOT'O TV-
PU3MA, TTO3BOASIOLINI 3HAKOMUTBCA C ITPEAIPUSTUAMI POAHOIO TOPOAA. DTA AE-
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SITEABHOCTD TAK/KE CTAAA «TTOBOAOM» AAS 3HAKOMCTBA C ITPOMBIIITAEHHBIMM 3BV-
KAMM, A TAKKE PASAUYHBIMU [TPOGECCUAMU POAHOI'O KPAS (CTPOMTEAB, BOAUTEAD,
HIMXTOBILMK, KUBOTHOBOA, AUKTOP, [TOBAP 1 AP).

B 1OMCKAX PABHOOBPA3MSA 3BYKOB AETU 3ATASHVAU B AETCAAOBCKHIT 300-
VIOAOK, TAE MUPHO YHMPUKAAU TTOMYTAU, BBIA CABIIIEH MAECK BOABI B AKBAPUVME C
UEPETIAXOI M 3BVK IIVPIIAIIETO B KAETKE KPOAMKA. C BOABIINM MHTEPECOM AETU
BKAIOUAAUCH B TTOUCKM 3BVKOB, CIPATAHHBIX B QR-KOAE.

B XOAE ITPOEKTA AETU CMOTAM HAKOIIUTH 3HAUMTEABHBII OITHIT 3BYKOBO-
I'O BOCIIPHATHA U HA CAEAVIOIIEM DTAIE BBIAO [TPEAAOKEHO CAMUM ITOITPOBOBATH
CO3AATD 3BYKOBBIE 3ATAAKU. 3A TIOAAEP;KKOM OBPATUAMCH B AETCAAOBCKVIO CTV-
AMIO « AETCKII CAA HAVKOTIPAA», KOTOPASL PABOTAET B PAMKAX T'VBEPHATOPCKOII
[TPOTPAMMBI YPAABCKAST MHKEHEPHAS IITKOAA.

HA KPYKKE MI'POBOIO KOMIBIOTEPHOIO 3D MOAEAMPOBAHMA B LIGRO
GAME HA DAEMEHTAPHBIX MPAKTUKAX MHKEHEPHBIX 3AAAU C HCITOAB3OBAHMEM
TPW3 — TEXHOAOI'MI BBIAM PA3PABOTAHBI 3D OBBEKTHI C HOBBIM TEXHUUYECKUM
PE3YABTATOM. VCHOAB3VA TPUEMBI ®AHTA3MPOBAHMSA, AETH CO3AAAU MOAEAU
MPEAMETOB, M3AAIOIINX PA3HBIMI CTTOCOBAMU 3BYK C PA3AMUYHBIMH XAPAKTEPHUCTU-
KAMU (TPOMKOCTb, TOHAABHOCTb, AAUTEABHOCTB). ITOAVUMACA AETCKUI LLIVMOBOI1
OPKECTP, ITPOTOTHUIIOM KOTOPOTO CTAA OPKECTP PYCCKUX HAPOAHBIX MHCTPYMEH-
TOB.

Bl OAHMM DTAIIOM B CO3AAHMHI 3BVKOBBIX 3ATAAOK CTAAA PA3PABOTKA
1 CO3AAHUE MIPBI-XOAUAKU «Y3HAFL, UTO 3BYUYAAOP», B KOTOPOI YAAAOCH COBPATDH
PA3HOOBPA3HE 3BVKOBBIX 3ATAAOK. HA UTPOBOM MOAE, MEPEXOA HA KOTOPOE OITPE-
AEAAETCA KYBUKOM, HEOBXOAHMO PACKOAMPOBATD C TTOMOIIBIO CKAHEPA QR- KOA,
B KOTOPOM 3AILIN®POBAH OINPEAEAEHHBIA 3BVK (ITPUPOAHBII, TEXHOIEHHBII, MV-
3bIKAABHBII) — CKPUIT LIAT'OB, )KYPYAHUE PYUbS, MEHWUE MTULL, I'VA CAMOAETA, BU3I
DAEKTPOAPEAH, MMBECA «KOMAPHHCKAS» TT.J1. YAMKOBCKOIO... ®TO HE ITOAHBII
[EPEYEHD 3BVKOBBIX 3AT'AAOK, KOTOPBIE AETU BMECTE C POAUTEASMN COBUPAAU U
[HOPOBAAM C TIOMOIIBIO KOAUPOBAHUA. B HOBYIO 3BYKOBVIO UTPY CMOTAU TTOU-
I'PATb 11 MAMBI, 1 TTATIBI, 1 BOCTIUTATEAN M AAJKE TOCTH AETCKOTO CAAA.

WrPA - CAMOE PAAOCTHOE AETCKOE MPOKUBAHUE CBOUX 3AAVMOK! AETH
WUIPAIOT C OBBEKTAMM, CO3AAHHBIMM MMU CAMUMU: «[IIVMOBOI OPKECTP», «I'OBO-
PALLNI OPKECTP». .. IIPOEKT [TO3BOASET HAIIPABUTH COAEP/KAHME HA PA3BUTUE CIO-
JKETHOI MIPOBON AEATEABHOCTU MOCPEACTBOM WIPHI-XOAMAKM «YTO 3BYUAAO?»,
3ATAAKH KOTOPOI OBHOBASIIOTCS B 3ABUCHMOCTU OT BBIBOPA AETEIT.

A 9TO, ECAW TIPUTAACHTE K MO3HAHUIO 3BYKOBOTO MHPA PEBST U3 APYTHX
TEPPUTOPUIT? HABEPHAKA V HUX ECTb CBOU HEM3BEAAHHBIE 3BVKM (LLIVM I'OPHO-
I'O PYYbA MAM MOPCKOI'O MPUBOSA, KPMK UAEK, MAM CTVK IOE3AOB 1O PEABCAM...)
PA3IAAATD KOTOPBIE BYAET OUEHb MHTEPECHO! MBI MAEM B COLIMAABHBIE CETH U
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PACIINPSAEM KPVT' APV3EN M AIOBUTEAEI TTO3HABATB OKPYJKAIOIINIT MHP C ITOMO-
LIBIO 3BVKOB. TAKJKE ITOAB3VEMCSA KOHTAKTAMU U AAPECOM AETEI M3 AETCKOTO
CAAA AAAEKOTO TOPOAA CHEKHOI'OPCK, MVPMAHCKOIT OBAACTH, C KOTOPBIMI MBI
MOAPY/KMANUCDH B MPOEKTE «CEKPETBI APKTUKI».

[TPOEKT « AABOPATOPHS 3BYKA» CTAA DOOEKTHUBHBIM PECYPCOM KOPPEKLIM-
OHHOI1 PABOTHI. B COCTAB MCCAEAOBATEABCKOI TPYIIIBI BOIIAU AETH C HAPVIIE-
HUAMU PEYM — 65 % BOCIHUTAHHUKOB MMEIOT PEUYEBBIE HAPVIIEHUS PA3AMUYHOI
CTEINEHH TSKECTU. AAS DTUX AETEF OCOBEHHO BAJKHO PA3BHUTHE CAVXOBOTO BHM-
MAHMS, BOCHPUATUA, ®OPMHUPOBAHUE TEMIIO-PUTMUKU. AKTHBHOCTb CAVXOBOI'O
AHAAM3ATOPA U BAPMATUBHOCTD IPUEMOB PABOTBI CTAHOBUTCS AAS BCEX AETEI
GAKTOPOM OBOTAIIEHHMS COEPHI DMOLIMOHAABHO-YVBCTBEHHOTO OTIBITA, PA3BUTH
MCUXHUYECKUX MMPOIIECCOB M MPOU3BOABHOCTU, UTO MMO3BOAMAO AOCTUTHYTH 3HA-
UNTEABHON AMHAMUKU B ®OPMUPOBAHUN ®OHETHYECKOIT CTOPOHBI PEUM. TAK KAK
[MPOTOTUITAMM PA3PABOTAHHBIX AETHMH 3D OBBEKTOB ABASAMCH MVY3BIKAABHBIE
MHCTPYMEHTBI, TO B XOAE PABOTBHI AKTUBHO MCIIOAB30OBAANCH PASAMYHBIE [TPUEMBL
C LIYMOBBIMU MHCTPYMEHTAMM, KOTOPBIE TAK/KE AEI'AU B OCHOBY CO3AAHMSA [ITVMO-
BOI'O OPKECTPA.

PE3VABTATUBHOCTB MPOEKTA TAK/KE OLIEHMBAAACH C VUETOM AAHHBIX AH-
KETHUPOBAHHS B3POCABIX YEPE3 (GOOGLE-®OPMY 1O UTOIAM ITPOEKTA, UEPE3 CO3A-
HHUE ®OTOTIAAAEPEM ITPOEKTA U BBIIVCK CTEHIA3ETHI AASl CBEPCTHMKOB O IPOEKTE
«AE JKUBVT 3BYKM?», CO3AAHUE BUAEO M ®OTOAPXUBA, MYABTUMEAMITHON ITPE3EH-
TALIMKM TIO MPOEKTY.
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STEAMS UTPA «DE3OIMACHBINT TOPOAY»

HEemerETOBA TATHAHA AHATOALEBHA,

MutieBitdy MAPHHA BUKTOPOBHA,

CoAHIIEBA AHHA AHATOABEBHA,

MAAOY LIPP —aeTckmr cA4 Ne2 MO YCTb-1ABUHCKHI PAFOH

TEMA UTPBI: « BE3OIACHBIIT TOPOAY»

LIEAD MTPBI: MHKEHEPHO-TEXHWYECKOE U TBOPYECKOE PA3BUTHE AO-
LIKOABHUKOB IYTEM KOHCTPYKTHBHOI AEATEABHOCTH YEPE3 PELIEHNE AOKAABHBIX
3AAAY, BO3HUKAIOIINX B MPOLIECCE AETCKON UTPBI: TIOAVUEHUE HABBIKA MHKEHEP-
HOT'O TTIPOEKTHUPOBAHUS B OBAACTM MOCTOCTPOEHUS.

BO3PACTHASA TPYIIIA: 5-7 AET

3AAAUU UTPHI:

AAS AETEI:

O ®OPMUPOBAHHME HABBIKOB [TO3HAHUS OKPY/KAIOIIETO MUPA, PA3BUTUE CA-
MOCTOATEABHOCTH, UHUITUATUBHOCTH, AIOBO3HATEABHOCTH.

O PA3BUTHE HABBIKOB HAVUHOTO MBIIAEHUA V AETEI HA OCHOBE ME-
SKAMCLHUIIAMHAPHOTO — [TOAXOAA: CIIOCOBHOCTB K IPAKTUYECKOMY U VM-
CTBEHHOMY DKCIEPUMEHTHPOBAHMIO, OBOBIUEHWIO, VCTAHOBAEHMIO [1PM-
YMHHO-CAEACTBEHHBIX CBA3EN, PEYEBOMY [MAAHMPOBAHWIO, U PEYEBOMY
KOMMEHTHPOBAHMIO.

O ®OPMUPOBAHME HABBIKOB CAMOIIPE3EHTALIMN CO3AAHHOTO TTPOAVKTA.

O PA3BUTHE VMEHHIT PABOTATH B KOMAHAE.

O TIPOBEAEHME PAHHEN MPO®OPUEHTALIMN AOIIKOABHUKOB IO MPO®ECCU-
SAM: UHJKEHEP, APXUTEKTOP, [TPOEKTUPOBIINK, KOHCTPYKTOP.

/AAS IIEAATOTOB:

O PA3BUTHE CIIOCOBHOCTE HCIIOAB30BATH [TCUXOAOTIO-TTEAATOIMYECKHE
TEXHOAOTUHN B [TPO®ECCUOHAABHOI AESTEABHOCTH, HEOBXOANMBIE AAST MHAU-
BUAVAAMBAIIMN OBYYEHUSA, PASBUTUSA, BOCITUTAHNA,

O OporampeHue PITIIC OBBEKTAMM, CO3AAHHBIMI AETHMU.

PIIIIC: KAKME M3MEHEHMS Bbl BHOCUTE B PA3BMBAIOLIVIO TPEAMETHO-
MPOCTPAHCTBEHHVYIO CPEAY (30HBI AETCKUX AKTUBHOCTEIl - «CKPBITAS) OBPA3OBA-
TEABHAS 3AAAUA; OTKPBITAST OBPA3OBATEABHAS 3AAAUA)

OPrAHHU3OBAHA HUTPOBAS AESTEABHOCTB B CAEAVIOIIUX IIEHTPAX:

O «KOHCTPYKTOPCKOE BIOPOY,
O «T'BOPUECKASI MACTEPCKAS».
KOHCTPYKTOP JKEAE3HOIl AOPOI'M AKTHUBUPYET «CKPBITVIO OBPA3OBA-

227



STEAMS NPAKTHUKH B OFPABOBAHUU. YACTD 2

TEABHVIO 3AAAUV»: [TIOCTPOUTH MOCT, YTOBBI COEAUHUTH ABE YACTU TOPOAA, PA3-
AEAEHHBIE JKEAE3HOAOPOKHBIM [TOAOTHOM.

O’KUAAEMBINT OBPA3OBATEABHBIN PE3YABTAT ITPOEKTA:

AAS AETEI:

VMEIOT UTPATH, PASBOPAUMBAS CIOKET,

PEIITAIOT 3AAAUN TTVTEM PEAAU3AIIMN CBOUX UAEM,

CO3AAIOT CAMOCTOSTEABHO PA3BUBAIOIIEE UTPOBOE IMPOCTPAHCTBO,
VMEIOT COTPYAHUYATD, PABOTATD B ITIAPE,

VMEIOT AOTOBAPUBATDBCS, APTYMEHTUPOBATD, AEAATD BBIBOABI,

SO

YUTAIOT CXEMBI, VMEIOT MOAEAMPOBATH CXEMbBI CAMOCTOSATEABHO.
/AAS ITIEAATOTOB:

O MMEIOT HABBIKU 10 CO3AAHHMIO V AETEN BHVTPEHHEIN MOTHUBALIMM K AES-
TEABHOCTH,

O OCBAMBAIOT HABBIKM MHTEI'PALIMM PA3AMUHBIX BUAOB AETCKOI AESATEAB-
HOCTH,

O VMEIOT BBICTPAUBATD ITAPTHEPCKUE B3AMMOOTHOILEHUS C AETBMU B [TPO-
LIECCE UTPBl: KOOPAMHATOPBI, MOAEPATOPHI,

O VMEIOT CO3AABATE BMECTE C AETBMH OBBEKTBI TPVIIIIOBOI CPEABL.

OIIMCAHUE UTPbI

1 ®TAI: TTOATOTOBUTEABHBIN: BHYTPEHHAA MOTHUBALIMA AEATEABHO-
CTH.

B PAMKAX TEMATHYECKOI HEAEAN «['OPOA» PEBATA CKOHCTPYMPOBAAU
WUIPOBOM MAKET, HA KOTOPOM PACIIOAOKHAM: AETCKHIT CAA, MAPK, AOPOIH, IIE-
PEKPECTOK, JKUABIE AOMA, AEPEBBS, CKAMEFIKHM, MAILINHBI, AIOAEM M JKUBOTHBIX.
N " conple [TOCAE PASMELIEHUSA KEAE3-
o : : HOIl AOPOI'M HA MAKETE, [OABUAACD

MMPOBAEMA: KAK OTBE3TU AETEN B AET-
CKMI CAA, ECAM OH PACITOAOZKEH HA
APVI'OI1 CTOPOHE JKEAE3HOIT AOPOT'U.
TTEPEIIAM K OBCY/KAEHUIO [TPOBAEMBI
B KOHCTPYKTOPCKOM BIOPO: KAKUM
AOAKEH BBITb MOCT, U K3 YEI'O EI'O
MOJKHO TTOCTPOUTb. PACCMOTPEAU
BAPUAHTBI, KPYITHOE AEI'O, MOXOKVE,
AEPEBAHHBIIT KOHCTPYKTOP. MOJKHO CTPOUTH M3 BCETO, HO CAMBIF [MPOYHBII 1
VCTOITUHMBEIIT BYAET M3 KOHCTPVKTOPA «FIOXOKVE». [TOAOBPAAI CXEMY, U3VUUAU
MHCTPYKLIMIO U TTOCUUTAAM KOAMYECTBO KYBOB M MPU3M. BBIBPAAM AM3AFIH MOCTA.

2 DTAII: OCHOBHOIA.

KOHCTPYUPOBAAN BCE BMECTE, PASAEAMBIINCH HA MUHU-TPYIITIBL. 3ATEM
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MOCT COEAMHWAM. Pacnioroxkman
HA MAKET, YTOBBI ITPOBEPUTD. TEeCTH-
POBAHME [ITOKA3AAO, 4YTO MAILVHDBI
HE MOTI'VT HA HEI'O 3AEXATB, KPYTOI
IMOABEM M CITYCK, AOPOT'A OBPBIBA-
ETCS. HEOBXOAMMO AOPABOTATD: PE-
MAN VAAMHWUTB HAYAAO M KOHEIL
MOCTA, TTOCUUTAAM CKOABKO HVKHO
KVBOB. [TOCAE AOPABOTKM 1O MOCTY

MMOEXAAW TEPBBIE MAILIMHBL. HO PEBS-
TA-KOHCTPVKTOPBI OBPATUAM BHUMAHME, UTO MOCT HE BE3OITACHBIN, HET OI'PAHU-

YEHHWIT 10 KPAIO. A EIIE HE HOAVMAAHN O IEIEXOAAX. OITATh CTAAW PELIATH 3A-
AAUY TIO YCOBEPLIEHCTBOBAHMIO: PELIMAN PACHIMPUTBD MOCT C ABYX CTOPOH AASA
MEMIEXOAOB. A 13 UETO CAEAATDH TEPUAA? BAPMAHTOB MHOI'O: MAAOYKH OT MOPO-
JKEHHOT'O, CKPEITBI, BATHBIE [TAAOUYKU, KAPTOH.

3 ®TAII: UTOTOBBIV- TPE3EHTALIMOHHBII.

HA BEYEPHEM I'PYMITOBOM CBOPE OBCYAMAM TTOCTPOMKY. UTO MOAVUM-
AOCBh? KAKME BBIAM TPYAHOCTU? KOMY PACCKAKEM O KOHCTPYKTOPCKOM BIOPO?
Y10 3HAYMT BE3OTIACHBII TOPOA? UTO 3HAUMT BE3OIMACHAS AOPOTA?

KAK MOKHO PEBATAM M3 AETCKOT'O CAAA 1 POAUTEASIM PACCKA3ATH O BE3-
OIMACHOM TOPOAE? ¥V KOT'O KAKUE MAEM? PEIIMAN CHATH BUAEO.

AATOPUTM CLIEHAPHUS STEAM UTPhI « BE3OTIACHBII TOPOA»

TexHonorns | XAPAKTEPUCTUKA HA 4TO OPMEHTUPOBAHA OnUCAHVE NPAKTVKMA
S Hayka YT0 1 KAK UCCNEAYEM? | VICCNEAYEM PA3NINYHBIE BAPVAHTBI BE30OMAC-
YUTO 1 KAK U3YUAEM? HOrO NEPEMELLIEHS! B TOPO/ACKOW CPEAE.
YUTO 1 KAK NO3HAEM? 13yUAEM KOHCTPYKLIM MOCTOB B MPOLIECCE
MOZENMPOBAHMS MO VHCTPYKLIAW 1A 3AMbIC-
ny. TTO3HAEM OKPYXAIOLLINIA MUP (COLm-
ANBHOE YCTPOWCTBO FOPO/CKOVI CPEAbI) B
MPOLIECCE MIPOBOW AESTENBHOCTM AETEN U
B3POC/IOMO B LEEHTPE KOHCTPYMPOBAHMS
T TexHonorus Kakov anropuT™ ags- | B XOAE MAPTHEPCKOW MIPOBOVI AEATENb-
TENIbHOCTW OCBAMBAIOT | HOCTU JAETEM M B3POC/IbIX PEANIM3YETCS
NETN? TEXHONOMNS CUCTEMHO-AESTENIBHOCTHOrO
NOAXOAA: MPOBNEMA, OBCYX/AEHVIE, AV3AMH,
KOHCTPYMPOBAHWE, TECTUPOBAHWE, YCOBEP-
LLIEHCTBOBAHME
E NixxmnHmpuHr | Kakoi npoaykT (MPOEKT) | MOCT B YEPTE FOPOJA.
CO3JAKOT JETU?
WckycctBo IKAKVE XYJOXECTBEH- TEXHWYECKOE M XYAOXECTBEHHOE KOHCTPYM-
HO-BbIPASUTE/IbHBIE POBAHMWE, JAETCKAS! AVSANHEPCKAS JESITENb-
CPEJCTBA VCKYCCTBA HOCTb, AMM/IVKALWMS, PYYHOW TPYA.
PEBEHOK OCBAMBAET?
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HA UTO OPUEHTUPOBAHA

ONUCAHVE MPAKTUKM

IKAKVE SNEMEHTbI MATE-

MATUYECKOTIO MbILLINEHNA

PA3BMBAET PEBEHOK (FEO-
METPUYECKOE, MPOCTPAH-
CTBEHHOE, ANTOPUTMW-
YECKOE, BPEMEHHbIE,
KOMBUHATOPVKA 1 T.MM.)

-OBOBLLEHNE, KNACCUOUKALMN, CXEMATU3A-
Lus, CTPYKTYPUPOBAHVIE,

-CNOCOBHOCTb MPOBOANTL AHAMIOTN, OCY-
LLECTB/IATb YMO3AKNHOYEHWS,
-CNOCOBHOCTb K ABCTPATIPOBAHWMIO 1 HAXO-
XAEHWIO 3AKOHOMEPHOCTEW;

-CNOCOBHOCTb PABOTATb CO 3HAKAMW N
CUMBOJTAMIA;

-BNAAEHVE UHAVBWAYANBHO-CBOEOBPA3HbIMU
CMOCOBAMW MEPEPABOTKN MH®OPMALIMNL EE
BOCMPUATUE, OLEEHVNBAHWE, KATETOPU3ALIAN,
-BNAAEHVE CNOCOBAMW OBBbEAVHEHUSA U
MPUBHECEHNA YErO-/1BO NO CUTYATUBHbBIM
MPU3HAKAM;

-PACMPEAENEHUE MO MECTAM.

TexHonorus | XAPAKTEPUCTMKA
M MATEMATVIKA
CaEnAlt cAM

B kakoW BUZ AKTUBHO-
CTV BOBNEYEHbI AETU
(MPOEKTHASI, UTPOBAS,

PEYEBAS], MO3HABATE/Ib-
HASl, UCCNEAOBATE b~
CKASl, SNIEMEHTAPHAS]
WNHXEHEPHO-TEXHWYE-

CKASl, KOMMYHUKATVBHAS]

n ap.)

B OCHOBE PEANN3ALIMM MPOEKTA NIEXAT AET-
CKASt IFPA 1 KOHCTPYMPOBAHWE KAK OZIHW 13
CRELUN®UYHBIX W1 NPEANOYUTAEMbBIX AETBMU
BM1AOB AEATE/NIBHOCTW.

B XOAE PEANM3ALIMM NPOEKTA AETU BOB/IEYE-
Hbl B AEATENIBHOCTb:

-MO3HABATE/IbHYIO,

-KOMMYHUKATUBHYHO,

-NCCNEAOBATE/IbCKYHO, MHXEHEPHO-TEXHW-
YECKYIO.
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STEAM-STREAM OBPA3OBAHUE — TOUKA POCTA
®OPMUPOBAHMSA HABBIKOB BYAVIIIETO V AETEN
AOIITKOABHOT'O BO3PACTA

Avrmuna KeyctriHA AAbBEPTOBHA,
CTAPIIIH BOCITUTATEAB,
MBAOY «AC «HEMOCEABL, T.MYPABAEHKO

B AAHHOI CTATBE PACCMATPUBAETCS PEAAMBALIA MAEN STEAM OBPA-
30BAHUS, KOTOPASI OBYCAOBAEHA ITPOPBIBOM B HAVYHO-TEXHWYECKOM I COLIM-
AABHO-DKOHOMMYECKOM PA3BUTUN HAIIEN CTPAHBL. OTMEYAETCS, YTO OCHOBHBIM
BBI3OBOM SABASETCS PEAAMBAIIMS MACHITABHOTO HAIIMOHAABHOTO TPOEKTA PO
«OBPA3OBAHMEY, KOTOPBII TTIPEAITOAATAET MEPENTH «K HOBOMY KAYECTBY OBPA30-
BAHMA». OAHUM M3 OCHOBHBIX OPMEHTUPOB AAS OLIEHKU KAUECTBA OBIIEI'O OBPA-
30BAHUS ABASIOTCA OBPA3OBATEABHBIE PE3YABTATHI B MEKAYHAPOAHOM CTAHAAPTE
«HABBIKM 21 BEKA». AAS PEAAM3ALIMM TOCTABAEHHBIX 3AAAY OIMMCBIBAETCS TTPAK-
THUKA MTPOEKTA «HABBIKM BYAVIIEIO. TOUKA POCTA» HA MTPMMEPE MAAOTO CEBEPHO-
O rOPOAA MVYPABAEHKO B MBAOY «AC «HEIOCEABI.

HA CErOAHAIIHNUIT AEHD TIEPEA CUCTEMOIT OBPA3OBAHUS ITOCTABAEHA 3A-
AAUYA ®OPMUPOBAHHMA DOOEKTUBHON CUCTEMBI BBIIBAEHMSA, TTOAAEPSKKU U PA3BH-
THSA CITOCOBHOCTEN M TAAAHTOB V AETEN, HAITPABAEHHOI HA CAMOOIIPEAEAEHUE 1
MPO®ECCUOHAABHYIO OPMEHTALINIO. CTIELIMAAMCTBI OTMEUAIOT, UTO B MOBBILLIEHWN
KAYECTBA OBPA30OBAHMA, HEOBXOAUMO HATIPABUTH TTEAATOTOB HA TIOMCK TEXHO-
AOTHIT ®OPMUPOBAHUSA MHHOBAITMOHHOTO MBIIIAEHUSA. OAHUM M3 AEMCTBEHHBIX
HAMPABAEHUI CUNTAIOT STEAM - OBPA3OBAHUE, KOTOPOE CITOCOBCTBVET VCIIEII-
HOMY PA3BUTHIO MHKEHEPHOTO MBIIIAEHHA U CITOCOBHOCTH K HAVUHO-TEXHUYE-
ckoMY TBOPUECTBY [9]. IIIaTvHOBA O.B, AHncumosa T.M., CasuroBa @.M. riru
AHAAM3E OTIBITA PA3AMUHBIX CTPAH MO BHEAPEHMIO STEM 11 STEAM OBPA3OBA-
HMA BBIABUAN DOOEKTUBHBIN MYTh CTPYKTYPUPOBAHUSA TEXHUUECKUX AMCLIATIAWH,
MCKYCCTBA U TBOPYECKOI AESTEABHOCTU B EAMHVIO MHTETPAIIMOHHVIO CUCTEMY.
BKAIOUEHHE TBOPYECKOI AEATEABHOCTU, AOTIOAHEHUE B ABBPEBHATYPY BVKBV A
(ARTS - MCKYCCTBA) MO3BOAAET 3HAUYMTEABHO MOBBICUTH PE3VABTATUBHOCTb OBY-
YAIOIIMXCSA. OTMEUAETCS, UTO B PSIAE CTPAH BKAIOUAIOT PA3AMYHBIE KOMITOHEHTHI
AASL CO3AAHUS COBCTBEHHOM KOHLENLMM. TAK, PM BKAIOYEHUU R (READING- UTE-
HUE, MUCBMO) B ABBPEBUATYPY STEAM cO3AAETCA METOAMKA STREAM. ITpu rro-
BEAEHMU MCCAEAOBAHUSA ABTOPAMU OTMEYEHO, 9TO AAET BO3MOJKHOCTD PA3BUTH
B KAJKAOM OBVUAIOIIEMCS TE HABBIKM M KOMITETEHILIMH, KOTOPBIE HEOBXOAWMBI
YEAOBEKY B LIM®POBYIO DKOHOMMUKY[1]. TAKKE ABTOPBI OBOCHOBAHHO YKA3BIBAIOT
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HA HEOBXOAUMOCTD PEAAUBAIINM AAHHOT'O TIOAXOAA HA BCEX VPOBHAX OBPA30OBA-
HUS B COTPYAHUUECTBE VUEBHBIX M BHE VUEBHBIX 3ABEAEHWIL.

B AHAAUTHUECKOM OTYETE MEKAVHAPOAHOTO OITBITA PA3BUTUSA [TPEAIIPU-
HUMATEABCKOTO 1 STEAM-0BPA3OBAHMA B CTPAHAX ODCP 1 B MUPE [4] ABTOPBL
OTMEYAIOT, YTO PAHHEE BHEAPEHUE TAKOT'O TTOAXOAA CTUMYAMPYET BVAVIIEE T1O-
KOAEHUE AVMATDB «BHE PAMOK», UCKATH KPEATHUBHBIE PEIIEHHS K TTPOBAEMAM. B
MMOCAEAVIOIIEM KPEATHBHBIE M MHHOBAIIMOHHBIE HABBIKM OCOBO BOCTPEBOBAHBI
CPEAM TIOTEHLIMAABHBIX PABOTOAATEAEMN. SIAPOM STEAM-OBPA3OBAHMA SBASET-
Cs MMOAIOTOBKA U TOBBILIEHWE VPOBHS TPYAOCIOCOBHOCTU PA3HOCTOPOHHUX,
TBOPUECKMX KAAPOB, MO MHEHHIO MCCAEAOBATEAA M3 KHP [3]. MokmmnHA FO.A.
TAKKE OTMEYAET, UTO OBPAILIEHME COBPEMEHHOIN MEAATOTMKH K STREAM-0B-
PA3OBAHUIO MOJKET CTATH DOOEKTUBHBIM IITATOM HA MVTU PEIIEHUS TTPOBAEMDI
MOATOTOBKM KAAPOB AAS M3MEHSIOIIETOCS PBIHKA TPYAA B VCAOBMAX UETBEPTOI
[TPOMBIIIIAEHHOM PEBOAIOLIMM 1 PA3BUTHA HABBIKOB BYAVIIEIO [5].

AHAAMBUPYST AUTEPATYPY U CTATUCTUYECKUE AAHHBIE MCCAEAOBAHMIL,
MBI TIPUIIAM K BBIBOAY O LIEAECOOBPA3HOCTU PEAAM3ALIMKM STEAM MOAXOAA HA
MEPBOI CTYIIEHM OBPA3OBAHUS, HALIEAEHHBIX HA PA3BUTHE HABBIKOB BYAVIIEIO U1
CO3AAHUSA VCAOBHUI AAST CAMOCOBEPITEHCTBOBAHUS BOCITUTAHHUKOB.

TAKMM OBPA3OM, B AETCKOM CAAY «HEMOCEAB» T. MyPABAEHKO AHAO
BBbIA PABPABOTAH M PEAAM3VETCA MPOEKT «TOUYKA POCTA. HABBIKM BYAVIIEIO» B
PAMKAX STEAM OBPA3OBAHUSL.

KOHLENTYAABHAA MAES TMPOEKTA BBICTPAMBAETCSA, OCHOBBIBASCH HA 5
MPUHIIUTIAX PABOTBI: 3AUHTEPECOBAHHOCTD BCEX VUACTHHUKOB OBPA3OBATEABHBIX
OTHOIIEHUIT - UHOPACTPYKTYPA — TTIEAATOTHYECKUE PECYPCHI — COAEPKAHUE — PE-
3VABTAT.

3AMHTEPECOBAHHOCTb BCEX YUACTHHKOB OBPA30OBATEABHBIX OTHO-
IIEHUM.

TTPOBEAEHBI AHKETUPOBAHUE M MO3IOBOIJI LITYPM CPEAU TTEAATOT'OB, PO-
AUTEABCKUE COBPAHUS, COBET VUPEKAEHUS, C AETBMU UTPOBBIE CUTVAIIMN, BECE-
ABI C IIEABIO BBIIBAEHUS CTEMTEHN 3AMHTEPECOBAHHOCTU B PEAAMBAITUN MTPOEKTA 1
ETO AAABHENIINX HAITPABAEHUI PABOTBIL. [1PU ITPOBEAEHHUN AAHHBIX MEPOTIPHSTHIT
BBIAA BBIABAEHA BBICOKAS 3AMHTEPECOBAHHOCTD V BCEX VUACTHUKOB.

B cuCTEMY PEAAM3ALIMM TTPOEKTA BXOAST: TBOPYECKAS I'PYIIIIA; TIEAATOI'M,
PYKOBOAUTEAB TTPOEKTA, OCVIHECTBASIOLINIT KOOPAMHALIMIO PABOT 1O PEAAM-
3ALIUU [TPOEKTA; POAUTEAN (3AKOHHBIE [TPEACTABUTEAN) KAK HE[NOCPEACTBEHHDIE
VIACTHUKU MPOIIECCA, MOTUBAIIMOHHAS U NHO®OPMAITMOHHAS TTOAAEP/KKA. B 3A-
AAUM [TPOEKTA BXOAHWT TTPUBAEUYEHME ITPO®HMABHOIO TTOTEHIIMAAA CEMEF, NMEIO-
IIME OTHOIIEHUE K TTPO®ECCHUAM HAVUHO-TEXHUUYECKON M ECTECTBEHHO-HAVYHO
HAIPABAEHHOCTU (MHZKEHEPBI, [IPOTPAMMUCTBL, VUUTEAS MATEMATHUKU, BUOAOIMU,
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VHEHBHln’DAJ 1 XYAOKECTBEHHO-DCTETUYECKOI OHDKMCCEPH,PVKOBOAMTEAH n
VYACTHHUKM TBOPQECKHX,CTVAMH,TEATRQ C HEABIO COTBOPYECTBA M TTOAVUYEHMA

OBPATHOV CBA3M.

IIHQPACTPYKTYPA.Z&U[PEAAM3AHMM IMPOEKTA B COOTBETCTBMK C MO-

AvASAIMU STEM-OBPABOBAHMA [2] B AOLIKOABHOM VUPEKAEHUN ®VHKLIMOHUPYIOT

LIEHTPBI PA3BUTUSA (TABAMLA 1).

TABAULIA 1 — VIMEIOIIIMECS YCAOBUS AASI PEAAU3AIIMU ITPOEKTA

STEM -STEAM-STREAM

«MATEMATUYE-
CKOE PA3BUTUE»

MynbTCTYAUSA
«51 TBOPIO MUP»

«LEGO»
CUCTEMA
ns»

«ANAAKTNYECKAS
DPEBE-

«IKCMEPUMEHTVPOBAHVE C
XUBOW N HEXMBOW MPUPO-
LOV»

LEHTP «BYHAEPKMHA»

LEHTP «OT DPEBENS 10 POEOTA»

LEEHTP «HOHbIV 3KONOr»

MATEPUANBHO-TEXHWYECKOE OCHALLIEHVME

WIHTEPAKTMBHbIV MON,
VIHTEPAKTUBHbIA CTOJ, CEH-
COPHbI UTPOBOW KOMMEKT
HACTEHHbIV « BYHAEPKUHAY,
TBOPYECKASI MACTEPCKAS N5
3AMVCK VI TPAHCAISLMW MECOY-
HOW, BOAHOW U/ CBETOBOW
AHVIMALLAW, KYKOJTbHBIV TEATP,
LUTATVB AN BEB-KAMEPbI,
MY/IbTUCTAHOK, MPOrPAMMHOE

KOHCTPYKTOPI PA3MIMUHbIX
BMAOB (MEXAHUYECKUE, POBO-
TVU3MPOBAHHBIE U AIP), HETEYKM,
3D MPUHTEP, KOHCTPYKTOPbI
ans 3D MOAENVMPOBAHVS, WH-
TEPAKTVBHBIE CTO/bl, HOYTBYKM,
HABOPbI DPEBENS, UHTEPAK-
TVBHAS NAHENL «Konmepu» ¢
MPOrPAMMHbIMU OBECTEYEHN-
MW B CO3ZIAHWMN COBCTBEHHbIX

BronasorATOPUS «HAYPALLIA»,
LIM®POBAS! IABOPATOPVS /151
BbIPALLIMBAHMSI PACTEHUI C
NCKYCCTBEHHbBIM OCBELLEHUEM U
MOSIMBOM C NCMO/b30BAHUEM
MPOrPAMMHOFO OBECTEYEHUS ANst
BbICTPAMBAHMSI LUMK/IA YXO/A 3A
PACTEHWSIMU, MMKPOCKOTbI, HA-
BOPbI /11 ICCIEAOBAHMS XUBOW
N HEXVIBOW MPUPO/BI, TENECKOM.

MPE3EHTALI, NHTEPAKTUBHBIE
WTPbl, TO/TOBO/TIOMKW.

OBECMEYEHWVE 4719 MOHTAXA
BWZAEO N ®OTOTPAGUN .

AETH KOHCTPYUPVIOT, MOAEAMPYIOT 3D OBBEKTBI, CHHUMAIOT MVYABT-
®UABMBI, TTPOAVMBIBAIOT CLIEHAPUHN, TIPOBOAST HABAIOAEHMS, MCCAEAOBAHUS U
3HAKOMSATCA C HEOBXOAUMBIMU KOMIOETEHIMAMU CUTU-OEPMEPA, BUOWMHKEHEPA,
MPOI'PAMMUCTA, VPBAHHUCT-DKOAOTA, PEJKHCCEPA U APYTUX ITPO®ECCUIL. EKETOAHO
BOCITMTAHHUKM YUACTBYIOT B KOHKVPCAX « IKAPEHOK», «SI-MCCAEAOBATEABY, «BO-
TAHUKYC», «MVABTALIKI» 1 AP.

TTEAATOTUYECKUE PECYPCHI. ITTEAATOI'M CHUCTEMATHUYECKU TOBBILIAIOT
MPOPECCUOHAABHYIO KOMITETEHTHOCTB, B TOM UMCAE M B OBAACTHM STEAM-0B-
PA3OBAHUS MTOCPEACTBOM KAK ®OPMAABHOTI'O, HEGOPMAABHOTO, TAK I MHOOPMAAB-
HOI'O OBVUEHUSA. TTPOBOAST MACTEP-KAACCHI, AKTUBHO VYACTBVIOT B KOHKVPCAX
PA3AMUYHOIO YPOBHS, A TAK)KE AEMOHCTPHPVIOT OITBIT B COLIMAABHBIX CETSIX.

COAEP/KAHME ITPOEKTA BBIAO AOITOAHEHO BKAIOYEHMEM TAKOI'O HAIIPAB-
AEHMS, KAK «[TPE3EHTALIMS» ITYTEM BKAIOYEHUSA BYKBBI R (READING /UTEHUE, MH1Ch-
MO) B ABBPEBUATYPY STEAM. ITUCbMO CHOCOBCTBYET MACTEPCTBY TBOPYECKOI'O
MPOIIECCA: TIEPEBOA HEAOO®OPMAEHHBIX ®AKTOB, MCCAEAOBAHMIT, BIIEYATAEHUI,
OBPA30B. BOCITUTAHHUKAM TTPEAAATAETCS COBMECTHO CO CBEPCTHUKAMMU, POAWTE-
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AMU U TIEAATOTAMM COCTABAATDB TTAAH PABOTBI, CTPOUTb I'MITOTE3bl C ITOCAEAY-
FOIIEM [MPOBEPKOI HA MPAKTHMKE YEPE3 MHTEAAEKTYAABHBIE KAPTBI, CXEMbI, HH®O-
IPAGUKY.

MOKHO HE MPOCTO HABAIOAATH 3A 3BE3AAMMU, TOIOAOM, MCCAEAOBATD
MUKPOMUWP, KOHCTPYUPOBATB, A BO3MOKHO BCE M3VUYEHHOE BOIMAOILUATb B MTPOEK-
Tbl, ICCAEAOBAHUS, AEAATB BBIBOABI 1 VMO3AKAIOUEHMS U TTPESEHTOBATD, TEM CA-
MBIM BBIPABATBIBATb B CEBE AFOBO3HATEABHOCTb, MHKEHEPHBII CTUAB MBIIIIAEHVA,
PABOTATb B KOMAHAE. I[TAPAAAEABHO AETU OCBOAT OCHOBBI MEHEAKMEHTA M CA-
MOIMPE3EHTALIMM, MO3HAKOMATCS C HEOBXOAMMBIMM KOMIOETEHLIMAMM COBPEMEH-
HBIX MPO®ECCUIT, KOTOPBIE, B CBOI) OUEPEAb, OBECITEUMBAIOT ABCOAIOTHO HOBBIN
VPOBEHb PA3BUTHUS PEBEHKA. M 3AECH BA’KHO MOCTPOUTH PABOTY B KOMAHAE, VUl-
TBIBASI OCOBEHHOCTH M BO3MOKHOCTHU PEBEHKA. BE3 CIELIMAABHOTO OBYUYEHMSI
BOCIIMTAHHUKN BO B3AMMOAENCTBUM APVI' C APYIOM MOTVT BBICTPAUBATBH AAT'O-
PUTM AEATEABHOCTH, CXOKMIT C UCCAEAOBATEABCKMM. OAHAKO, BE3 B3POCAOI'O
MAM BOAEE OINBITHOI'O CBEPCTHUKA OHM HE BCETAA AAEKBATHO MOI'VT ITOAOBPATbH
METOABI MO3HAHUS, CAEAATH TOYHBIE YMO3AKAIOUEHMSA, AOKOTIATHCS AO MCTUHBI
[0].

PE3YABTAT. OILIEHKA PE3VABTATA MPOBOAUTCS UEPE3 VUACTHE T[TEAATO-
OB, BOCIIUTAHHHUKOB U UX POAUTEAEN B KOHKVPCAX, COPEBHOBAHUAX PA3AMYHO-
'O VPOBHS, IYBAMYHBIX MMPE3EHTALIMAX TTPOEKTOB, YEPE3 CUCTEMY MOHUTOPHMHIA
®OPMUPYEMBIX KAUECTB B IMTPOLIECCE HABAFOAEHUIT MMEAATOI'A 3A AEATEABHOCTBIO
AETE1 B OCBOEHMM OBPA3OBATEABHBIX MOAVAEM C LIEABIO BBISABAEHUSA: CIIOCOBOB
AEATEABHOCTH M UX AMHAMMWKU; UHTEPECOB, IMTPUOPUTETOB M CKAOHHOCTEN PEBEH-
KA; MHAMBUAYAABHBIX AMUHOCTHBIX OCOBEHHOCTEN; KOMMYHUKATUBHBIX CITOCOB-
HOCTEMN.

ITPEATIOAATAEMBIE PUCKH U CITOCOBbI UX U3BEXKATbD.

O HEAOCTATOUHAS AMHAMHKA PE3VABTATOB OCBOEHMS ITPOI'PAMMBI BOCITH-
TAHHHUKAMU 1O TIPUUMHE MPOIYCKOB IO PA3SAMYHBIM MPUYMHAM. PELIEHME:
UCTTOAB3OBAHWE AMCTAHIIMOHHBIE ®OPMbI OBYUEHMS.

O HM3KAS BOBAEUEHHOCTH POAMTEAEI B MEPOIIPHMATUAX [TPOEKTA. PEIIE-
HUE: PACHIMPEHUE ®OPM PABOTbBI C POAUTEAAMM C VUETOM MX MHTEPECOB.

O TPYAHOCTM B OCBOEHMM HOBBIX LIM®POBBIX TEXHOAOI'MIT V MEAATOI'OB.
PEIIEHUE: OBYYEHUE PABHOI'O PABHBIM, CO3AAHUE TPYIIIT OBYYEHUSA MEAATO-
I'OB.

MBAOY «AC «HENOCEABI» SABAAETCA MYHULIMITAABHOM MHHOBALIMOH-
HOIM METOAWMYECKOJ MAOIIAAKON HA TEMY «TOUKA POCTA. HABBIKM BYAVIIIETO».
MBI CUMTAEM, YTO DTO AAET BO3MOKHOCTb OBECIEYMTH MPEEMCTBEHHOCTb U
VCITEIIHOCTD TTPOABMKEHUA AMYHOCTU HA AAABHEHILINX CTYITEHAX OBPA3OBAHMA.
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STEAM-0OBPA3OBAHUE B HAUAABHOI IIIKOAE
KAK ®AKTOP PA3BUTUA COBPEMEHHOI'O PEBEHKA

OmmArruHA AnrA T'TABAOBHA,

VUUTEAD HAYAABHEIX KAACCOB,

MAOY COIIIL Ne 12 um.MApriia14 2KvKoBA,
I EAEHAXKHUK

C 2017 roaa HAIA IIKOAA MAOY COIL Ne 12 nim. MAPIIAAA ZKVKOBA,
TAK JKE KAK 1 MAOYVY Ne 29 «MAABBUHA», CTAAA ®EAEPAABHON NHHOBAIIMOHHOT
TTAOILIAAKO.

B HACTOAIEE BPEMA HABAIOAAETCA TEXHOAOTMUECKAS PEBOAIOLIMA. B
OTAAAEHHOM BVAVIIEM V HAC TMOABATCS MPO®ECCUM, KOTOPBIE BYAVT CBA3AHBI C
TEXHOAOTUEN U BBICOKOTEXHOAOTMYHBIM [TPOU3BOACTBOM HA CTBIKE C ECTECTBEH-
HBIMU HAVKAMU, B OCOBEHHOCTH BVYAET BOABIIOI CIMPOC HA CHELMAAUCTOB IO
BUO- U HAHOTEXHOAOTHAM. CITELIMAAUCTAM TTOTPEBYETCS BCECTOPOHHSS MOATO-
TOBKA U 3HAHUA U3 CAMBIX PA3HBIX OBAACTEI TEXHOAOI'MU, ECTECTBEHHBIX HAVK U
VHKEHEPHU.

W MBI AOAJKHBI VIKE CEMUAC TOTOBUTB HAIINX VYEHHUKOB K 9TOMYV!

OI'OC HOO TMPEAVCMATPUBAET OBAAAEHUE BBIITYCKHUKOM VMEHWEM
MPOBOAUTDH DKCHEPUMEHTBI C MTOMOIIBIO VUEBHOTO AABOPATOPHOIO OBOPYAOBA-
HuA. [TopTOMY BAJKHO C CAMOTO HAYAAA AATH PEBEHKY VAOBHBIE MHCTPYMEHTHI,
KOTOPBHIE TTOMOTYVT EMY HM3MEPSTh U AHAAM3UPOBATD BCE TO, 9TO AO DTOTO OH
MPOCTO HABAIOAAA. [TPAKTUKA TTOKA3BIBAET, UTO PEBEHOK VCBAUBAET BBICTPEE TOT
MATEPHAA, KOTOPBII1 EMY MHTEPECEH M KOTOPBII MOKHO MOTPOI'ATh, U3MEPUTH.

YEMY KE HEOBXOAUMO VUUTBCSA U VUUTh, YTOBbI AOCTUYb AUUHOCTHOI'O
PA3BUTUS KAJKAOTO PEBEHKA, KOTOPOMY MPEACTOUT JKHUTh B BHICOKO TEXHOAOTHY-
HOM MUPE? BAKHO, UTOBBI KAJKABIIT PEBEHOK BOBPEMS TMOHSA, KAKOE HATTPABAE-
HUE EMY WHTEPECHO, YTOBBl OH VBAFKCS EINF B IIKOAE W IMTPOAOAKUA PAZBUTHE
B ®TOM HAMNPABAEHUU. [TODTOMY B COBPEMEHHOM MWPE ITEPEA VUUTEAEM CTOUT
OTBETCTBEHHAS 3AAAUA: HAVUUTB AETEN PA3BUBATH MHTVMIIMIO, VCTAHABAWBATH
MPUUMHHO-CAEACTBEHHBIE CBSI3M, UCKATb 3AKOHOMEPHOCTH, PEIIATH OTKPBITBIE
3AAAUM,

WBBECTHO, YTO MOTOK MHOOPMAIINM CETOAHS HACTOABKO BEAUK, A MH-
CTPYMEHTBI AASl PA3BAEUEHMSA TAK PA3HOOBPA3HBI, UTO MAAEHBKHIT PEBEHOK MO-
JKET MOTEPATBCSA B OIPOMHOM [IM®POBOM MHUPE. CAEAOBATEABHO, VUUTEAIO HE-
OBXOAMMO BBIBPATH AASl OPTAHU3ALIMM WHCTPYMEHTBI, KOTOPBIE BYAVT TTOHATHBI
AETAM, KOTOPBIE MO3BOAST PA3BMBATH V HUX PA3AUUHBIE KOMITETEHINUU. TAKKUM
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MHCTPYMEHTOM MOYKET CTATb POBOTEXHUUECKUIT HABOP «LEGO 2:0».
KoHcrrykTor LEGO MO3BOAAET AETAM HE3ABMCUMO OT MX OCOBEHHO-
CTEN VCIIEIIHO OBAAAEBATH 3HAHUAMI. HAIPUMEP:
OTPE30OK — YACTDb IMPAMOI, OIPAHUYEHHAS TOUYKAMMU. OTPE3OK MMEET
HAUYAAO M KOHELL (HAYAAO M KOHELL OTPE3KA [MOKA3AHBI KUPITMUNKAMU KPACHOI'O
LIBETA).

Ava. IMEET HAYAAO, HO HE MMEET KOHIIA.

ITpsamas. EE MOKHO TIPOAAUTH B OBE CTOPOHBI (qu/ITE[\I) I[MTPUKPEITAAET
KUPITUYMKM «TO‘{KI/I») [TPAMAS AMHUSA — DTO AUHUA, BAOAbD KOTOPON PACCTOSHUE
MEZKAY ABVMSA TOUKAMU ABASAETCA KPATUAMIIIVIM.

AAS TEPBOKAACCHUKOB CTAHOBUTCS MOHATHO, UTO TIPAMAS AMHUSA - DTO
MHO’KECTBO TOUEK, KOTOPBIE CTOST BAM3KO APVI K APVIV. AETH DTO HATASAHO
BUAAT, CTPOS [IPAMVIO, M3 KMPIIMUKMKOB « LEGO» (TOUYEK).

AAST AEMOHCTPALIMM TOYEK, AEJKALIMX M HE AEKALIMX HA ITPAMOIL, MOZK-
HO MCMOAB30OBATh MOCOBUE. C TTOMOIIBIO AEIO- KUPITUUUKOB, MPHUKPEITAEHHBIX
K TIAATE, MOKHO HATASIAHO TTOKA3ATD, YTO UEPE3 OAHY TOUKY MOJKHO MPOBECTU
MHOT'O MPSMBIX AUHHIT, A UEPE3 ABE TOUKN MOJKHO ITPOBECTU TOABKO OAHY ITPSI-
MVIO.

B 3 KAACCE VUAIIIMECSA 3HAKOMSITCS C ITAOIIAABIO MTPSIMOYI'OABHIMKA, KBA-
APATA. YUAT ®OPMVABI AAS HAXOKAEHUSA MEPMMETPA U MAOIIAAU KBAAPATA, TTPS-
MOVTOABHUKA.,

B 4 KAACCE YUAILIMECA 3HAKOMATCH C AMATOHAAAMM MPAMOYIOABHUKA.

B KAYECTBE CBOEOBPA3HOTO AATOPUTMA ITPUMEHEHUS ITEPBOPOBOTA
LEGO EbpucatioN WEDO NPUBEAEM MPUMEPBI EI'O MCIIOAB3OBAHUA HA VPOKAX
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OKPVKAIOIIETO MHPA.

TEMA VPOKA «KHUBOTHBIE A®PUKI». AETAM MPEAAATAETCS KPOCCBOPA,
KOTOPBII 3AMOAHSETCSA 1O MEPE BBICTVIIAEHUS VUAIIIUXCA C AOKAAAAMU O KUBOT-
HBIX A®PUKHM (B KAETKHM KPOCCBOPAA BITMCBIBAIOTCA HA3BAHMA KMBOTHDIX). BCAEA
3A DTUM VUUTEAD MPEAAATAET KOMAHAAM M3 5—6 VUAIIUXCA UAU TTAPAM COBPATH
U3 AETAAEI KOHCTPYKTOPA AIOBOE TTOHPABUBIIEECH MM JKUBOTHOE A®PUKAHCKOTI'O
KOHTHUHEHTA.

CAEAVIOIIMM MHTEPECHBIM DTATIOM PABOTBI MOJKET CTATb HMCITOAB30OBA-
HUE POBOTOTEXHHWKH HA VPOKAX AMTEPATYPHOI'O UYTEHUS. BOT OAMH U3 MPUMEPOB.
VUAILIMECA W3VUAIOT MPOU3BEAEHUE K. YVKOBCKOTro «KPAAEHOE COAHLIE». T1O
MOTUBAM TPOU3BEAEHUS BBICTPAUBAIOT AETO- GUTVPKU, A 3ATEM BCE BMECTE CHU-
MAIOT U MOHTUPYVIOT ®UABM. [TOAYUMBIINIACA NPOEKT AEMOHCTPHUPYIOT VUAILLIMMCS
APVITUX KAACCOB, YEM CTUMVAUPYIOT MHTEPEC K AUTEPATYPE W UTEHUIO.

[IIKOABHOE OBPA3OBAHUE AOAKHO COOTBETCTBOBATB LIEASIM OIMEPEKAIO-
L[EFO PA3BUTHSL.

MHTEIPUPOBAHHBIN VUEBHBIF MPOLIECC, BKAIOUAIOUINI MCCAEAOBATEAD-
CKVIO W MPEAMETHO-TIPAKTUUYECKVIO AEATEABHOCTD, TTO3BOASAET AETSIM AVUIIE
MO3HAKOMUTBCA C OBFBEKTAMM HEKUBOW TTPUPOABI B OBAACTU ECTECTBO3HAHMS
1 CTTOCOBCTBVET IMPUOBPETEHWIO TMEPBBIX HABBIKOB IMPOEKTUPOBAHUSA M TTPOTPAM-
MUPOBAHMA MOAEAEI. DTO CO3AAET AVUIIVIO OCHOBY AASl IEPCIIEKTUBHOTO BYAY-
LIEIO HAIIWX AETET.

Kak STEM MOAXOA BAUSIET HA VCITEBAEMOCTB?

OcHoBHASA MAEA STEM MOAXOAA TAKOBA: MPAKTHKA TAK KE BAJKHA, KAK
1 TEOPETUYECKUE 3HAHUA. T'O ECTb, OBVYASCH, MBI AOAJKHBI PABOTATB HE TOABKO

MO3TAMM, HO 11 PYKAMU. OBVUEHME AUIIb B CTEHAX KAACCA HE VCIIEBAET 3A CTPE-
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MUTEABHO MEHAIOIIMCSI MUPOM. OCHOBHBIM OTAMUNEM STEM MOAXOAA ABASET-
CA TO, UYTO 3AECh AETU MCITOAB3VIOT M CBOU MO3I'M, U CBOW PYKU AASL YCITEIIHOI'O
M3YUYEHUA MHOZKECTBA TTPEAMETOB. 3HAHMA, KOTOPBIE OHHW TTOAVUAIOT, OHU «AO-
BBIBAIOT» CAMOCTOSTEABHO.
[ToyEMY HEOBXOAMMO BHEAPATHE STEM-OBPA3OBAHUE B HAYAABHOI
IKOAE?
O AKTMBM3HPYET MHTEPEC K MATEMATHKE, ECTECTBO3HAHHIO.
O TTOMOIAET ITPMOBPECTH 3HAHMS B OBAACTH TEXHUKN, POBOTOTEXHWKM,
KOHCTPYHMPOBAHUA.
O COAEMCTBYET PA3BUTHIO TBOPUECKHX CITOCOBHOCTEI M KOMMYHWUKATHUB-
HBIX HABBIKOB.
O CHOCOBCTBVET PAHHEMY OITPEAEAEHUIO ITOTEHIIMAAA PEBEHKA M EI'O
MMPOPECCUOHAABHOTO CAMOOITPEAEAEHUS.
TTPEUMYIIECTBA BHEAPEHUA STEM- TEXHOAOI'MIT B OBPA3OBAHUE.
COBEPILIEHCTBOBAHME HABBIKOB KPUTWMUYECKOI'O MBILIIAEHUA. YYAIIMECSH
VUYATCS TIPEOAOAEBATD HECTAHAAPTHBIE 3AAAUM MYTEM TECTUPOBAHUS M TTPOBEAE-
HMSA PASAMYHBIX OIMBITOB. BCE ®TO TMO3BOASET MM TTOATOTOBUTBCSA KO B3POCAOI
JKM3HM, TAE OHU MOT'VT CTOAKHYTBHCS C HEOBBIUHBIMH, HECTAHAAPTHBIMI TTPOBAE-
MAMH.
AKTUBALINA KOMMYHUKATUBHBIX HABBIKOB. BHEAPEHUE AAHHOI CHCTE-

Mbl B OCHOBHOM BKAIOUAET B CEBS KOMAHAHVIO PABOTY. BEAb BOABIIVIO YACTH
BPEMEHW AETH COBMECTHO MCCAEAVIOT 1 PA3-

BUBAIOT CBOU MOAEAU. OHU VYATCS CTPOUTD
AMAAOI C UHCTPYKTOPAMM U CBOWMMM APY3b-
AMU.

STEM-OBPA3OBAHUE ABASIETCS
CBOEOBPA3HBIM ~ MOCTOM,  COEAMHSAIOIIMM
VUEBHBIN TMPOLIECC, KAPBEPY M AAABHENIINI
MPO®ECCUOHAABHBIN POCT. IHHOBATIMOHHAS
OBPA3OBATEABHAS KOHUEMNLIUA MO3BOAUT HA
MPO®PECCMOHAABHOM VPOBHE [OAIOTOBUTH
AETEl K TEXHUYECKH PA3BUTOMY MUPY.

BAXHOIT OCOBEHHOCTBIO PABOTHI
MO AAHHOWM TEXHOAOTHMM ABASETCS WMMEH-
HO KOAAEKTUBHAS PABOTA HAA TTPOEKTOM.
STEM — NO3BOASET 3AAEHICTBOBATD TIPABOE
MOAVIIAPUE MO3I'A, OTBEUAIOIIEE 3A TBOPYE-
CTBO, ®MOLMU, UYBCTBA. CVIIECTBYET MHO-
JKECTBO TIPUMEPOB YAAUHBIX TTPOEKTHBIX PA-
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BOT IO AAHHOIT TEXHOAOTUH.

MHOI'ME MOI'VT CKA3ATD, YTO BCE HOBOE — DTO XOPOIIO 3ABBITOE CTAPOE.
AA, KOHEUHO, STEM MOXO/K HA METOAMKM, KOTOPBIE NCIIOAB30OBAAMCH U PAHEE.
OBVUAIOIIMECH MO TPOIPAMME «STEM-OBPA3OBAHMEY», MTOMUMO ®U3MKK W MA-
TEMATHUKU, M3VUAIOT POBOTOTEXHUKY, MPOTPAMMUPOBAHUE, KOHCTPYUPYS U TIPO-
TPAMMUPYS COBCTBEHHBIX POBOTOB. HA 3AHSATHUAX HMCIOAB3VETCA CITEIAABHOE
TEXHOAOTUUHOE AABOPATOPHOE M VUEBHOE OBOPYAOBAHUE, TAKOE KAK 3D-1PHH-
TEPBI, CPEACTBA BU3VAAU3ALIMN M [TPOYEE OBOPYAOBAHME. MOJKHO CKA3ATD, UTO
orAOCODUST STEM-OBPA3OBAHMA OCHOBAHA HA CTAPBIX AOBPBIX [TOAXOAAX OBVUE-
HUA AETEI ITIPO®ECCUAM HA YPOKAX TPYAA, PA3BE UTO MHCTPYMEHTBI UBMEHUAMCH U1
CITOCOBBI OBVUEHMA,

Wmrerranms STEM — 5TO OAMH M3 OCHOBHBIX TPEHAOB B MUPOBOM OB-
PA3OBAHUM. BOCIIUTBIBAS MHTEPEC B OBAACTH ECTECTBEHHBIX M OBIIECTBEHHBIX
HAVK V MAAEHBKHX AETEM, Mbl 3HAYMTEABHO MOBBIIIAEM IIAHCEI HA VCIIEX STEM
B CPEAHEIT IIKOAE M BBICIIMX VUEBHBIX 3ABEAEHMAX. PEAAMBALIMA [TPOEKTHONI U
VUEBHO-NCCAEAOBATEABCKON AESTEABHOCTU C NPUMEHEHMEM MEKAMCLIATIAMHAP-
HOT'O MPUKAAAHOTO MMOAXOAA MMO3BOASET CO3AATH AVUIIVIO OCHOBY AAS OCBOEHMSI
BAJKHBIX AUCITUITAUH B COEPE MT-TEXHOAOTUIA.

AAHHOE OBPA3OBAHHME AOAKHO HAUYMHATBCA C CAMOIO PAHHETO AO-
IIKOABHOI'O BO3PACTA, A TIOTOMY HY’KHO BHEAPSTDH ITPOI'PAMMBI B AETCKHE CAABIL.
ITEPBBIA (IIOATOTOBUTEABHBII) 5TAIL B STEM-OBPA3OBAHNMN HAUMHAETCA B AO-
LIKOABHBIX VUPEKAEHMAX. AOIIKOABHUKU — DTO HACTOSIINE NCCAEAOBATEAU C
HEVTOMUMOT KAJKAOM HOBBIX BITEUATAEHUIT M BOABILIOI AIOBO3HATEABHOCTBIO.

HAM OUYEHB MOBE3AO, UTO MBI PABOTAEM B IIIKOAE, KOTOPASI VUACTBVET B
PAMKAX ®EAEPAABHOI MHHOBALIMOHHOM MAOIIAAKM STEM — OBPASOBAHUE AETEI
MAAAIIETO ITKOABHOI'O BO3PACTA. B IIEPBBIE KAACCBHI K HAM ITPUXOAAT AETH 13
AETCKOTO CAAA «MAABBHHAY». DTO VUPEKAEHHE TAK/KE VYACTBYET B ITPOIPAMME
STEM-OBPA3OBAHUE AASL AOLIKOABHHUKOB. DTHU AETU VJKE VUATCS BUAETH B3AM-
MOCBSI3b TTIPOMCXOASIINMX COBBITHI, AVUIIE HAUMHAIOT TTOHUMATE TIPUHLIATTBL AO-
UKW U B TIPOIECCE CO3AAHMA COBCTBEHHDBIX MOAEAEN OTKPBIBAIOT AASI CEBST UTO-
TO HOBOE 1 OPUTMHAABHOE.

B HAIIEM VYEBHOM 3ABEAEHUNM XOPOIIAS MATEPHAABHAS BA3A. MBI ITPH-
MEHSEM BOABIIOE KOAMYECTBO TEXHWYECKMX CPEACTB, C LIEABIO PA3BUTHS MHTE-
PECA VUAIIMXCA K DKCITEPUMEHTHPOBAHWIO, TBOPUECTBY.

TAKHM OBPA30OM, BYAVIIEE 3A TEXHOAOTMAMM, A BYAVIIEE TEXHOAOTUII
- 3A VAUTEASIMI HOBOTO ®OPMATA, KOTOPBIE AUIITEHBI TTIPEAPACCYAKOB, HE TIPUEM-
AIOT ®OPMAABHOT'O TTIOAXOAA M MOT'VT CBOUMU 3HAHUAMU «B30PBATH MO3I» VUEHH-
KAM ¥ PACIIMPUTDH UX KPYTO30P AO BECKOHEUHOCTH.

TTruMEHEHNE LEGO- TEXHOAOIMIT HA AIOBBIX YPOKAX M BO BHEVPOUHOIT
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AEATEABHOCTH CITOCOBCTBYET PA3BUTUIO V VUAIIIMXCA M3OBPA3SUTEABHBIX, CAOBEC-
HBIX, KOHCTPYKTOPCKMX CIIOCOBHOCTEF. BCE ®TH HAIIPABAEHMA TECHO CBA3AHBI, U
OAMH BUA TBOPYECTBA HE MCKAIOUAET PASBUTUE APVIOI'O, A BHOCUT PA3HOOBPA3UE
B TBOPYECKVIO AEATEABHOCTb.

LEGO MNO3BOAAET AETAM UIPAS
VUUTBCA M OBYYATBHCA B UI'PE.

M CroAb3OBAHME AASL MU3TOTOBAEHM S
AEKOPALIMIT M TEPCOHAKEN KOHCTPYKTOPA
LEGO AEAAET MPOLIECC MOATOTOBKH CITEK-
TAKASL 1 CAM CIHEKTAKAB SIPKUM, TBOPYECKUM
U MHTEPECHBIM. PEBEHOK BBIBUPAET IEPCO-
HAK MAM DAEMEHT AEKOPALIMU M, UCITOAB3V S
PAHEE MMOAVUEHHBIE 3HAHUA W VMEHUSA, CO3-
AAET MOAEAD M3 KOHCTPYKLIMOHHBIX AETAAEF.
MOAEAD MOJKHO MNEPEAEABIBATH, KOHCTPYU-
PV KAJKABII PA3 HOBBIE OBPA3bI TTEPCOHAKEI
UAM DAEMEHTOB AEKOPALINIT. DTO AAET AETAM
MOAHVIO CBOBOAY AENMICTBHI. PABOTA SABAAET-
CsA OKUBAEHHOWM U MHTEPECHO! M OTKPBIBAET
COBEPIIEHHO HOBBIE MMEPCITEKTUBBI, TAE HET
MPEAEAOB AETCKOI ®AHTA3WMU. AETU VUATCS
MMPUAVMBIBATb MOAEAM, OIIVILIAA CEBA TPU
HTOM MAAEHBKMMMW AU3AMTHEPAMU.

B HAIIE HIKOAE B LEASX PEAAM3ALIMM HALIMOHAABHOTO MPOEKTA « OBPA-
30BAHME» C 1 CEHTABPS 2019 TOAA HAYAA PABOTY LIEHTP OBPA3OBAHUS LIMOPOBOIO
U T'YMAHUTAPHOTO MPOPUAEN « TOUKA POCTA». 3AECH MIKOABHUKH BYAVT U3VUIATH
3D-MOAEAMPOBAHME, MHOOPMAIIMOHHYIO BE3OIACHOCTbD 11 KUBEPTUIUEHY.

LIEHTP COCTOMT M3 UETBIPEX KABMHETOB, KAJKABI1 M3 KOTOPBIX OBOPY-
AOBAH MOA LIKOABHVIO U BHEKAACCHVIO PABOTY. 3AECh ECTb HOVTBYKH, BOABLIOI
MOHUTOP, KBAAPOKOITTEPBI M AAKE MAHEKEHBI AASI MACTEP-KAACCOB MO OKA3AHUIO
MEPBOI MEAULIMHCKOW ITOMOILIM.

LIEHTP MO3BOAWUT BBIMTH IKOAE HA KAUECTBEHHO HOBBII1 VPOBEHb OBY-
YEHMWA AETEM, PACIIMPUB BO3MOKHOCTH B ITOAVUEHWU 3HAHMI, dOPMUPOBAHWUM
COBPEMEHHBIX TEXHOAOTMYECKMX M I'VMAHUTAPHBIX HABBIKOB.

CIMCOK AUTEPATYPHI

1. Boaocosei T.B., Markosa B.A., Asepun C.A. // TTAPLMAABHAS MOAYABHAS TTIPOIPAMMA PA3BH-
TUSL HHTEAAEKTYAABHBIX CITIOCOBHOCTEFT B MTPOLECCE TTO3HABATEABHOI AESTEABHOCTH 1 BOBAEUEHIS B
HAVYHO- TEXHUYECKOE TBOPUECTBO, MOCKBA, 2019.

2. VHTEPHET- DHUMKAOTEANA «BUKHUITEANSY.
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DOPMUPOBAHUE 3HAUMMBIX KOMIIETEHIINNI
XXI BEKA V AETEI AOLIKOABHOTO BO3PACTA
MOCPEACTBOM STEAM — TEXHOAOI'MIT

AyparmdAa TATbaHA AHATOABEBHA,
3AMECTHUTEAb 3ABEAVIOLIETO
MAAOY «AETCKIE CAA «BEPE3KA», I. BEAOAPCKIITY

OPHUEHTHUPYSICH HA CTPATETMUECKUE OPUEHTUPHI PA3BUTUS OBPA3OBAHIS
Poccurickoit @EAEPALIMU, € 2016 TOAA MYHULIMITAABHOE ABTOHOMHOE AOHIKOAb-
HOE OBPA3OBATEABHOE VUPEKAEHUE «AETCKMIT CAA KOMBUHUPOBAHHOT'O BHAA
«BEPE3KA» I'. BEAOAPCKUID (AAAEE - VUPEKAEHMWE) @VHKLUMOHUPYET B MHHOBALIM-
OHHOM PEKHMME B CTATYCE PETMOHAABHOIM MHHOBALIMOHHO MAOLIAAKM TIO HA-
MPABAEHHIO « MOAEPHU3ALIMS TEXHOAOTUI U COAEPKAHMA AOITKOABHOT'O OBPA30O-
BAHMSA B COOTBETCTBUU C TPEBOBAHUAMU PT'OC».

HOBOE BPEMA TPEBVET ITOAHOM «ITEPE3AIPY3KIN» B TEXHOAOTIHAX OBVYE-
HUA M OBPA3OBAHUSA. AOIIKOABHBIE VUPEKAEHUSA HAXOASTCS B ITOMCKE HOBOI'O
COAEPKAHHSA OBPA3OBAHMS, MO3HABATEABHOI'O, MOHATHOI'O U VBAEKATEABHOI'O
AASL PEBEHKA.

CErOAHA MHHOBALIMOHHOE PA3BUTHUE YUPEKAEHUS TIPUOBPEAO HOBBII
BEKTOP B PAMKAX PEAAM3AIIMN HAMPABAEHUSA STEAM — OBPA3OBAHUS AOIIKOAB-
HUKOB.

3HAUMMOCTD M IMPEUMYIIECTBA STEAM - OBPA3OBAHUS B PA3BUTUN ANU-
HOCTU PEBEHKA, B O3HAKOMAEHUM AETEJI C PAAOM PO®ECCUI M CITELIMAABHOCTE
XXI BEKA TAKJKE NOAUYEPKUBAET TTPE3MAEHT Poccuiickor @eAErALnm B. B. TTy-
THH B CBOEM OBPAIIEHUN K PEAEPAABHOMY COBPAHMIO POCCUIICKON DEAEPALIM
o1 1 MAPTA 2018 TOAA.

TTEAATOTMYECKMIT KOAAEKTHB AETCKOTO CAAA CTABUT IEPEA COBOI HE-
[MPOCTBIE 3AAAUM: B UACTHOCTHU, [TOAIOTOBUTH PEBEHKA K KU3HU B OBIIECTBE BY-
AVIIETO, KOTOPOE TPEBYET OT HEI'O OCOBbIX MHTEAAEKTYAABHBIX CIOCOBHOCTEI.
DOPMUPOBAHWE 3HAUMMBIX KOMITETEHLIUI V AOIIKOABHUKOB CPEACTBAMU STEAM
— TEXHOAOTUI MO HATTPABAEHUIO BABY SKILLS CTAHOBHTCS OAHUM M3 TTPUOPUTET-
HBIX HAITPABAEHUIT MTHHOBAIIMOHHOI AESTEABHOCTU B YUPEKAEHUH.

OPIrAHUBAIIMS OBPA3OBATEABHOI AESATEABHOCTU HA OCHOBE STEAM
TEXHOAOI'MIT TO3BOASAET BOCITUTAHHUKAM B ®OPME MI'Pbl CAMOCTOATEABHO OCBO-
UTb LIEABII HABOP HAUAABHBIX 3HAHUIT U3 PA3HBIX OBAACTEI HAVKM W TEXHHKU
(POBOTOTEXHUKH, ®U3UKU, DAEKTPOHNUKU, MEXAHUKI, HTHOOPMATUKM U AP.)

KOHCTPYUPOBAHUE, POBOTOTEXHHKA, DKCTTEPUMEHTUPOBAHUE BBI3BIBAIOT
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BOABIION MHTEPEC V AETEN 1 UMEIOT OTPOMHOE 3HAYEHHWE AAST PA3BUTHS KPEATUB-
HOCTH, KPMTUUECKOI'O MBIIIAEHMA, KOOITEPALIMN, KOMMYHUKATHUBHBIX U MHTEA-
AEKTYAABHBIX CITOCOBHOCTEIT V AOLIKOABHHKOB.

CO3AAHHBII B YUPEKAEHUN AETCKHI OBPA3OBATEABHBINT MUHU - TEXHO-
MAPK «YHUKYM» CTAA CBOETO POAA AETCKOI YHHUBEPCAABHON STEAM — AABOPA-
TOPUEI: TEPPUTOPUEN PA3BUTHA AETCKON MHUITUATUBBI, CAMOCTOSTEABHOCTH U
MHTEAAEKTVAABHBIX CITOCOBHOCTEI, TEPPUTOPUEI BOBAEUEHUSA AETEN B MUP ITPO-
IPAMMMPOBAHMSA, HAVUHO-TEXHUUYECKOT'O TBOPYECTBA B ITPOLIECCE MI'POBOIT U [TPO-
EKTHO-MCCAEAOBATEABCKON AEATEABHOCTH, A TAKKE PA3BUTHA 1 ®OPMHUPOBAHILI
BABY SKILLS KOMITETEHLMI V AETEI AOIIKOABHOI'O BO3PACTA.

PE3VABTATHI MTPOEKTHOI AESTEABHOCTU AOITKOABHUKU E;KETOAHO TTPEA-
CTABASIIOT HA KOHKVPCAX AETCKOTO TEXHHUYECKOTO TBOPUECTBA, BBICTABOUHOIT
DKCITO3UIINU B PAMKAX ABI'VCTOBCKOTO COBEIIAHUS MEAATOTMUECKHX PABOTHHUKOB
OBPA3OBATEABHBIX VUPEKAEHUIT BEAOSPCKOTO PAMTOHA 1 XMAO-FOTPHL

b COOTO V. HDOD O

Basor

Pucyrok 1. 3ammra STEAM - IPOEKTOB

HAHPI/IMEP, BO BPEMJS PABOYETO BU3WUTA B BEAOSPCKUIT PAITOH I'VBEPHA-
TOPA XMAO-FOrPe HATAABM KOMAPOBOIT B XOAE KPYTAOT'O CTOAA C OBIIECTBEH-
HOCTBIO 1O BOIIPOCAM MPO®OPUEHTAIIMOHHBIX METOAOB PABOTBI B VUPEKAEHIAX
OBPA3OBAHUSA BEAOSPCKOIO PAMIOHA BOCIIMTAHHHKH AETCKOI'O CAAA ITPEACTABM-
AU [POEKT DHEPIOD®OEKTUBHOI'O ITPOM3BOACTBA 1O PA3BEAEHUIO LIEHHBIX [TOPOA
PbIB «OT UKPMHKU AO MAABKA». ['VBEPHATOPA 3AUHTEPECOBAA AAHHBIN TTPOEKT, 1
OHA MPUTAACUAA PEBAT I'. XAHTBI-IMAHCUIICK AAS 3HAKOMCTBA C AEATEABHOCTDBIO
HOrorckoro PoIBOPAZBOAHOTO 3ABOAA.

PucyHOK 2. TTPE3EHTALIASA MPOEKTA «OT MKPHHKU AO MAABKA»
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PucvHOK 3. DKCKkyPcusa HA FOTOPCKIIT PEIBOPA3BOAHOIT 3ABOA

TTOAAEPKMBASA MHULIMATHBBI MYHULIMITAABHOI'O OBPA3OBAHUA 110 PAHHEN
MPOPOPUEHTALIMM, TTEAATOI'M YUPEKAEHMS CO CBOMMU BOCITUTAHHUKAMMU SABAS-
IOTCA AKTUBHBIMU VUACTHHUKAMM CETEBOT'O IMPOEKTA C BY «BEAOSAPCKMIT NOAM-
TEXHUYECKUIT KOAAEAK» 11O TEME: « CO3AAHUE HA BA3E KOAAEAKA KAVBA PAH-
HE MPO®OPUEHTAIINN AOIITKOABHUKOB 5-7 AET». AAHHBIN [MPOEKT HAITPABAEH HA
O3HAKOMAEHHWE AOIIKOABHHMKOB C BOCTPEBOBAHHBIMU M HV/KHBIMM AASL PA3BUTHS
TEPPUTOPUM BEAOAPCKOIO PAMIOHA MMPO®ECCHAMM, PAHHIOK [MPOPOPUEHTALIMIO
AOILIKOABHMKOB U AAABHEMIIEE UX MPO®PECCUMOHAABHOE CAMOOITPEAEAEHME.

TTOAVUEHHBIE TEOPETUUECKUE 3HAHMA W TIPAKTUUECKUE HABBIKU HA TIPO-
OECCUOHAABHBIX TPOBAX B KOAAEAXKE, AOIIKOABHUKH TTPOAOAKAAN PA3BHUBATDH B
UTPOBON AEATEABHOCTU, A TAKKE BOITAOIIAAN CBOU MAEHW M 3AMBICABI B STEAM
~-[TPOEKTAX.

PucyHok 4. ITPO®ECCUOHAABHBIE TTPOBBI AASA AOILIKOABHMKOB

PE3VABTATOM AAHHOTO B3AUMOAEWCTBHSI CTAAA PA3PABOTKA TTPOEKT
«[TPON3BOACTBEHHBINT KOMIAEKC «STEAM - AABOPATOPHS», KOTOPBIIT AETH TTPE-
3EHTOBAAM I'AABE BEAOAPCKOTO PAMOHA CEPIEIO MAHEHKOBY B PAMKAX ABI'VCTOB-
CKOTO COBEIIAHUSA TTEAATOTMYECKUX PABOTHUKOB BEAOAPCKOro PAMOHA. [lpn
MPOEKTUPOBAHNUN STEAM ITPOEKTA AETH TTPEATTIOAOKMAM, UTO AAHHBINT KOMITAEKC
BYAET ®VHKIIMOHUPOBATH, KAK EAUHAS TTPOU3BOACTBEHHAS CUCTEMA, HATIPABAEH-
HASl HA OBBEAMHEHUE PABAMYHBIX COEP MPOGECCUOHAABHOI AEATEABHOCTH YEAO-
BEKA.

LIEAEBOE MPUOBPETEHUE «STEM — OBOPYAOBAHUS» PACHIUPAET BO3MOK-
HOCTH HMH®OPMALIMOHHO-OBPA3OBATEABHOI M HMHTEAAEKTYAABHO-MOTHBALIMOH-

245



STEAMS NPAKTHUKH B OFPABOBAHUU. YACTD 2

PucyHok 5. TIPE3EHTALINA TPOEKTA «[TPOM3BOACTBEHHBIIT STEAM KOMIAEKC»

HOW CPEABI B AETCKOM CAAY, UTO CIIOCOBCTBYET VCIIEIIHON PEAAMBALINI MOAEAN
STEAM OBPA3OBAHUSA B YUPEKAEHUI.

10T:

METOAOAOTMYECKYIO OCHOBY PEAAM3ALIMM AAHHOM MOAEAM COCTABASI-

O TIAPIIMAABHASL MOAVABHAS TTPOIPAMMA PA3BUTHS MHTEAAEKTYAABHBIX
CIMOCOBHOCTEMN B MPOIIECCE ITO3HABATEABHOI AEATEABHOCTU U BOBAEUEHUS B
HAVUHO-TEXHUYECKOE TBOPUECTBO «STEM — OBPABOBAHUE AETEI AOHIKOAbD-
HOI'O M MAAAIIETO IKOABHOI'O BO3PACTA», ABTOPBI: T. B. BoArocoBEL B. A.
MarkoBa, C. A. ABEPHH.

O AOIIKOABHAS OBPA3OBATEABHAS ABTOPCKAS TTPOIPAMMA T1O HATTPABAE-
HUIO BABYSKILLS AAST AETEI 4-8 AET « AETCKAST VHUBEPCAABHASI STEAM — AA-
BOPATOPUS», ABTOP E. A. BEASIK.

Tasania 1. CteykTyPA MOAEAM STEAM AABOPATOPHI

O OBPA3OBATEABHBINT MOAYAD « MATEMATUUYECKOE PA3BUTHE» (2-7 AET);
O OBPABOBATEABHBIIT MOAVAb «OCHOBBI MATEMATHUKM W TEOPUH BEPOATHO
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ctu» (5-7 AET);

O OBPA3OBATEABHBIIT MOAVAB «OCHOBBI AATOPUTMHKN/ ITPOIPAMMUPOBA-

HUsy (4-7 AET);

O OBPA3OBATEABHBIIT MOAVAB «POBOTOTEXHUKA» (5-7 AET);

O OBPA3OBATEABHBIIT MOAVAB «OCHOBBL KPUITTOIPAGUI» (-7 AET);

O OBPABOBATEABHDIN MOAYAB «OCHOBBI KAPTOTPA®UN M ACTPOHOMUIY (6-7

AET);

O OBPA3OBATEABHBIN MOAYAB «OCHOBBI UTEHUA» (G-7 AET);

O OBPA3OBATEABHBIN MOAYAD «AMAAKTHUECKAS CUCTEMA @, OPEBEASAN (3-7

AET);

O OBPA3OBATEABHBIIT MOAVAb «DKCIMEPUMEHTUPOBAHUE C «HAVPALIEI»

(5-7 AET);

O OBPABOBATEABHDI MOAYAB «OCHOBBI MYABTUITAUKALINNY (5-7 AET);

O OBPA3OBATEABHBII MOAVAB «LEGO -KOHCTPYHPOBAHUEY (2-7 AET).

OBPA3OBATEABHBIE MOAVAW  TIEAATOIM  D®OEKTUBHO MHTEIPUPYIOT B

OBPA3OBATEABHOM AEATEABHOCTH C AETbMHM. HANPUMEP, C MOMOIIBIO HABOPOB
«AAPBI DPEBEASI» Ne 7, 8 AETH COBEPHIEHCTBYIOT HABBIKM KOHCTPYUPOBAHMA M-
CEA B TIPEAEAAX 5 1 3AKPEINASIOT MTOPAAKOBBIIT CYET. A HA 3AHATHM I10 PA3BUTHIO
PEUM,ITOCAE 3HAKOMCTBA CO CTUXOTBOPEHMEM AHAPEA Y CAUEBA «FI3BVIIIKA HA KV-
PHUX HOKKAX» C [TOMOIIBIO AAPA Ne 8 AETH CO3AABAAM MAAIOCTPALIMH K TEKCTY.

PucvHOK 7. AUAAKTUUECKUE UIPHI C POBOMBIIIBIO

PABOTA ¢ AAPAMM DPEBEASA TTOATOAKHVAA TTEAAIOTOB HA CO3AAHUE HO-
BbIX MHTEAAEKTYAABHBIX UT'P. HATIPUMEP, AMAAKTUUECKAS UTPA «ITOE3AKA HA DPE-
BEAB-DKCITPECCE» HATIPABAEHA HA PA3BUTHE MPOCTPAHCTBEHHOI'O MBILIAEHUSA, A
B KAYECTBE BUAETMKA BBICTVIAIOT I'EOMETPUUYECKUE ®UIVPBI HABOPOB Ne7 1 8,
HA3BIBAEMBIE AETbMU ['EO-BUMAETBI. 3AAAUA PEBEHKA-ITACCAJKHMPA 3AHATH MECTO B
«PPEBEAB-DKCIIPECCE» 110 MHCTPYKLIMM BOCITUTATEASA: HATIPUMEP, B BEPXHEM PSAY
CITPABA OT KBAAPATA KPACHOI'O LIBETA HMAM B LIEHTPE MEJKAY JKEATBIM KPYI'OM U
CUHUM TPEVIOABHUKOM. VAU UIPA «OAHOTO MOAS ATOABY, CO3AAHHASL HA OCHOBE
TEXHOAOTUM «KPVTH DITAEPA», AAET KOAOCCAABHBIIT TOAUOK K PA3BUTUIO MHTEA-
AEKTA, AOTMYECKOI'O MBILIAEHUSA V AOIIKOABHUKOB. B KAUECTBE KPYI'OB TTEAATOI

247



STEAMS NPAKTHUKH B OFPABOBAHUU. YACTD 2

HCITOAB3VET LIHYPOBKY 113 AAPA Ne J 2.

PucvHOK 8. AMAAKTUYECKAA UT'PA «[TOE3AKA HA PPEBEAB-DKCITPECCE»
1 AMAAKTUYECKAS UTPA « OAHOTO MOAS ATOABD

3AHATHA C AOIKOABHUKAMU B STEAM — AABOPATOPHU — DTO BOABIION
TPVA AASL [IEAATOT'A, HO OIPOMHOE VAOBOABCTBME W HACTOSIUAS MIPA AAS PEBSAT.
PABOTAS B AABOPATOPUI, AETH TTIEPEBOTIAOIIAIOTCA B VUEHBIX, UHKEHEPOB, KAPTO-
IPA®OB, MPOTPAMMUCTOB, IIN®POBAABIINKOB, BUOAOTOB, XMMUKOB.

CIOKETHO-POAEBAS AETEHAA HA KAKAOM 3AHATHU SBASETCS AAS PEBST
CTUMYAOM AASL HAXOKAEHUSA BBIXOAA M3 TTIPOBAEMHON CUTVALIMM, PEIUEHUA 3AAA-
UM, CTOALIEN MMEPEA TAABHBIM TEPOEM AETEHABI - POBOMBIIIN MUKK BoOT.

B CTPYKTYPE KAJKAOI'O 3AHATUSA OBA3ATEABHO ECTb [MPAKTMUECKOE UCCAE-
AOBAHUE U STEAM-NIPOEKT, B MPOLECCE KOTOPBIX AOHUIKOABHWKM OMNBITHO-DKC-
MEPUMEHTAABHBIM TTVTEM V3HAIOT, YTO TAKOE BUHT APXUMEAA, U3VUAIOT XHMMM-
YECKME CBOICTBA BEIIECTB, HCCAEAVIOT 3AKOHBI ®U3UKU, DOOEKTEl PAZAOKEHUS
CBETA, TOCTUTAIOT MATEMATUYECKUE 3AKOHOMEPHOCTU U APYTOE.

B xoAE PEAAMBALINM STEAM MPOEKTA «BAAAHCUPYIOIINIT POBOT» AETU
MO3HAKOMUAMCH C MOHATUEM BAAAHCA W LIEHTPA TAKECTH.

OUEHDb VBAEKATEABHBII MOAVUUACA STEAM — nPOEKT «HAAVBAEM IIAP
COAOI 1 VKCYCOMY, TAE AETU TTO3HAKOMUANCH C XUMWYECKOWM PEAKIIMEN — HEW-
TPAAMBALINA.

B nmPolECCE MPOEKTA «I"'A30BBIE THTAHTBI» [TPOBOAMAM HCCAEAOBAHIS HA
OCHOBE OAHOI'O M3 OCHOBHBIX 3AKOHOB I'MAPO- 1 ADPOAMHAMUKM — 3AKOHA BEP-
HVAAM: UEM BBILIE CKOPOCTb BO3AVIIIHOI'O TTOTOKA, TEM MEHBIIE B HEM AABAEHMUE.

BAATOAAPSA PEAAMBALIMU TPAKTUKO-OPUEHTUPOBAHHBIX STEAM —mnro-
EKTOB V CTAPIINX AOIIKOABHUKOB 3AKAAABIBAIOTCS OCHOBBI HAYYHO-MCCAEAOBA-
TEABCKOI AEATEABHOCTU, A TAK/KE ®OPMUPYIOTCS HOBBIE KOMIETEHITHN,
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PucvHoK 9. STEAM MPOEKTHI: OTTBITHO-DKCITEPUMEHTAABHASL AESTEABHOCTD

B HACTOSAIIEE BPEMA COBPEMEHHBIE TEHAEHIIMU PA3BUTHUA OBPA3OBAHUSA
Poccurickoit @EAEPALIMU U OKPYI'A B KOHTEKCTE PEAAM3ALIMU DEAEPAABHOI'O T1PO-
EKTA «[IM®POBAS OBPA3OBATEABHAA CPEAA» HALIMOHAABHOIO MPOEKTA «OBPA30O-
BAHME» OBYCAOBWAMW PMOPUTETHBIE HAIIPABAEHMA MHHOBALIMOHHOM AEATEABHO-
CTU YUPEKAEHUS C AKLIEHTOM HA MHTEAAEKTYAABHOE PA3BUTHE AOIIKOABHUKOB
B COEPE COBPEMEHHBIX NUHOOPMALIMOHHBIX U TEAEKOMMYHUKAITMOHHBIX TEXHOAO-
I'MI B PAMKAX AEATEABHOCTU ®EAEPAABHON CETEBON MHHOBALIMOHHOI IMTAOIIAAKN
1O TEME: «ATIPOBALINS 1 BHEAPEHUE OCHOB AATOPUTMHU3ALIIU U ITPOTPAMMUPOBA-
HUSA AASL AOIIKOABHUKOB B LIU®POBOI OBPA3OBATEABHOI CPEAE [TMKTOMUNPY.

C AAHHOJI1 LIMGPOBOI OBPA3OBATEABHON CPEAOIT MHULIMATHBHBIE MTEAA-
TOI'M VKE 3HAKOMBI I AKTUBHO UCITOAB3OBAAM EE B PABOTE C AETbMU CTAPIIEIO
AOIIKOABHOTO BO3PACTA T10 PA3BUTHIO AATOPUTMUYECKUX HABBIKOB U YMEHWI.

sTEA,

ABOPATOPH A

Pucvaok 10. IINoPOBAS OBPABOBATEABHASA CPEAA [TUKTOMUP

I[To»TOMY MEPBBIE LIATU CTAHOBAEHHS ®EAEPAABHOIN CETEBOI MHHOBA-
IIMOHHOIT TIAOIIAAKON BBIAU AAS HAIITETO TTEAATOTHYECKOTO KOAAEKTHUBA BECHMA
OBAYMAHHBIMU U ITOHSATHBIMU. MBI C MOAHOI OTBETCTBEHHOCTBIO B DTOM T'OAY
[MOAOIIAM K BOIIPOCY AITPOBALIMM U BHEAPEHUS OCHOB AATOPUTMU3ALIMKM U ITPO-
I'PAMMUPOBAHMA AAST AOLIKOABHHKOB 4+ B LIM®POBOI CPEAE ITHKTOMUMP.

AAS HAYAAA 6 YEAOBEK, BKAIOYAS MEHSA, 3AMECTUTEAS 3ABEAVIOLIELO,
MMPOILIAM KYPCBHI TIOBBIIIEHUA KBAAMOUKALIMU. [IPMOBPEAM POBOTOTEXHUYECKMIT
OBPA3OBATEABHBIIT HABOP [TMkTOMMNP Ne 1. TTOCAE YETO UYEPE3 CUCTEMY METO-
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AMUECKOI PABOTHI «KOVU - CECCHMIM» HAYAACS TIPOIIECC 3HAKOMCTBA 1 OBYUEHMS
BCEI'O TEAATOIMUYECKOI'O KOAAEKTHBA C AAHHBIM HABOPOM U EI'O IIPUMEHEHUEM B
OBPA3OBATEABHOI AEATEABHOCTH.

C aHBAPS 2021 TOAA CPEAHSSA T'PVIIIA CTAAA OTTOPHOI MAOIIAAKOM AAS
PABOTBI C AETBMU TTO ATTPOBALIMU M BHEAPEHMIO OCHOB AATOPUTMM3ALIMK U TIPO-
TPAMMUPOBAHUA AAS AOITKOABHUKOB B ITUGPOBOI OBPA3OBATEABHOIT CPEAE [THK-
TOMUP.

TIPEJKAE YEM HAYATDB PABOTY C AETBMU, B TPVIIIE BHIAA O®OPMAEHA TTPEA-
METHO-UIPOBAS CPEAA «KAVE Kroxa CodTy. HAYAAOCH ITODTAITHOE ITPOBEAEHUE

3AHATUI B COOTBETCTBUN C KAAEHAAPHO-TEMATUUYECKMM [MTAAHUPOBAHUEM.

)
Pucynok 11. TTPEAMETHO-UI'POBASL CPEAA [TUKTOMIP

HA MEPBOM ®TAIE PABOTBI AETU TTO3HAKOMUAMCDH C MTPABUAAMM KAVBA, C
PABOUMMH HEHTPAMU POBOTOB BEPTVHA, 3AKUTVHA 1 TATVHA, ABVHOTA 1
LEHTPOM PEAABHOI'O POBOTA TTOA3VHA. HAIIM BOCHIMTAHHUKK CPA3Y TTPOABHMANU
MHTEPEC K 3AHATUAM B KAveE KProxa CodT. KAJKKAOMY XOTEAOCH VIIPABAATBH PO-
BOTOM [TOA3YHOM C MOMOIIBK MAAHIIETA MAW BBITh MCIIOAHUTEAEM. LIIAr 3A
LIATOM AETHU TMTOCTUTAAU «A3BIK» [MTPOTPAMMUPOBAHUSA, COCTABASSA MPOIPAMMY AAS
POBOTA ABVHOTA C TMOMOIIBIO TTUKTOTPAMM. 3A CBOU VCITEXM TMOCAE KAKAOTO

BAHATUA AETH TOAVIAAU BOHYC-®UIIIKY AAS 3ATTOAHEHISA MHAMBUAYAABHOIT KAPTHI
MPOABMZKEHMS « BOHYCCOdTY.
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OUEHP MHTEPECHO BBIAO HABAKOAATB 3A AETBMU, C KAKMM HETEPITEHUEM
OHU KAAAU TTOAHOTO 3AMTOAHEHMS KAPTBI, KOTOPASL AACT MM BO3MO’KHOCTb I1O-
AVUUTB AOIIYCK K PABOTE 3A ITAAHIIETOM (KOMIIBIOTEPOM) W VIIPABAEHWIO BUPTV-
AABHBIMU POBOTAMU B CUCTEME [TUKTOMUNP. B AAABHENIIEM MAAHUPYEM CO3AATH
Kavs «PoOAUTEABCO® T AAST COBMECTHBIX 3AHATUN W MOBBIIIEHUSA LIUGPOBOI KOM-
MNETEHTHOCTU V POAUTEAET.

B 3AKAIOUEHUE XOTEAOCH BBl CKA3ATH, UYTO 3AHATUA B STEAM — AABO-
PATOPUM B AAABHEHIIEM MOMOI'VT AETSAM KUTb B [TOCTOSHHO MEHSIOIINXCS VCAO-
BUSIX: OBAAAEBATD MTOSABAAIOIINMUCS MPOGECCUAMM, CITPABAATHCS C COLIMAABHBIMU
BBI3OBAMU, UCTIOAB3OBATH TEXHOAOT MU, KOTOPBIE MPEACTOUT U30OBPECTU.

OnbBIT PABOTBI PETMOHAABHOI U ®EAEPAABHOIT CETEBOI MHHOBALIMOH-
HOIT MAOIITAAOK BBIA HEOAHOKPATHO TMPEACTABAEH HA MYHUIIUITAABHOM, PETHO-
HAABHOM U ®EAEPAABHOM VPOBHAX, A TAK/KE HA MEPOINPUATHAX C MEKAVHAPOA-
HBIM VYACTHUEM.

PE3VABTATBHI MPOGECCUOHAABHON AEATEABHOCTH ITEAATOIOB U OBPA3OBA-
TEABHOT'O VUPEKAEHUS EKETOAHO BBICOKO OLIEHUBAIOTCS B PA3AMYHBIX KOHKVP-
CAX.

Mpb1 TBEPAO BEPUM, 4TO STEAM — TEXHOAOTUM OYEHD DOOEKTHUBHBIN
WHCTPYMEHT AAS PA3BUTHS WHUIIMATHUBBI, CAMOCTOATEABHOCTU W MHTEAAEKTY-
AABHBIX CITOCOBHOCTEI V AETE B MPOIIECCE MO3HABATEABHOW AEATEABHOCTU M
HAVUHO — TEXHUYECKOI'O TBOPYECTBA, ®OPMHUPOBAHMSA 3HAUMMBIX KOMIETEHIIMI
XXI BEKA V AOLIKOABHWKOB.
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ITaAHETA STREAM — BEKTOP PA3BUTUSA TTO3HABATEABHBIX
CITOCOBHOCTEN AETEM AOIIIKOABHOI'O BO3PACTA

bAararoBA EArHA T'EHHAABEBHA,

3AMECTUTEAD AUPEKTOPA I10 AOLIKOADBHOMY OBPA30BAHUIIO,

C1PEAKOBA HATAAbA EBIEHBEBHA,

CTAPIHIHF BOCITUTATEAD,

MAOY «AULIEN — MHXKEHEPHDBIA HEHTP» COBETCKOI'O PAHOHA 10POAA KA3AHNI

KAIOUEBASA ®UTYPA MHHOBAIIMOHHON DKOHOMUKU AIOBOW CTPAHBI — UH-
KEHEP. C VUETOM DTOTO B TOPOAE KA3AHU M BBIA CO3AAH AWIIEN — UHKEHEPHBII
LIEHTP, B CTEHAX KOTOPOI'O MOZKHO MMOAVUUTH BCE VPOBHU OBIIEIO OBPA3OBAHNS,
T.K. B HET'O BXOAAT AETCKIIT CAA «SMART KIDS» (AOLIKOABHOE OBPA3OBAHUE), UH-
TEAAEKTYAABHO-AMHIBUCTUUECKAA HIKOAA «ILS» (HAUAABHOE OBILEE OBPA30BA-
HUE), VTH/KEHEPHBII AMLIEN (OCHOBHOE OBLLEE, CPEAHEE OBLLIEE OBPA3OBAHUE).

B MHKEHEPHOM AMIIEE PEAAU3VETCA EAUHAS OBPA3OBATEABHAS KOHIIETT-
LM B OBAACTU MHKEHEPUM «OT MTPOCTOIO K CAOKHOMY».

AAA PEAAM3AIIMN HOBBIX OBPA3OBATEABHBIX CTAHAAPTOB, HAUMHASA C AET-
CKOI'O CAAA, MAET COUETAHUE OBIIETO M AOTTOAHUTEABHOT'O OBPA3OBAHMSA, TEXHO-
AOTUYECKOI'O U AUHI'BUCTUUECKOT'O HATTPABAEHMI.

B AOIIKOABHOM OTAEAEHWM IMEAATOTMYECKMIT MPOIECC CTPOUTCA TAK,
YTOBBI PA3BUBATH ECTECTBEHHVIO TATY PEBEHKA K TTO3HAHHIO MUPA; HE MPOCTO
PACCKA3BIBATD AETAM OINPEAEAEHHBIE CBEAEHUWA 11O TEM MAWM UHBIM TEMAM, A AATB
BO3MOKHOCTb UM CAMUM OBCAEAOBATD, HABAFOAATD, DKCITEPUMEHTHUPOBATD, CPAB-
HUBATbD, TBOPHUTb, [TOAVUATD PE3VABTAT MOAOKUTEABHBIN UAWM OTPUIIATEABHBII.

B COBPEMEHHOM MUPE 3HAHUS BBICTPO VCTAPEBAIOT. ®EAEPAABHBII 'O-
CYAAPCTBEHHBIIT OBPA3OBATEABHBIM CTAHAAPT AOHIKOABHOI'O OBPA3OBAHUS CTA-
BUT MEPEA MEAATOTAMH 3AAAUY GOPMHUPOBAHUS TTO3HABATEABHBIX MHTEPECOB U
MO3HABATEABHBIX AEMCTBUI PEBEHKA B PA3AMYHBIX BUAAX AETCKON AEATEABHO-
CTH, MOCTPOEHUE OBPA3OBATEABHOM AEATEABHOCTU HA OCHOBE MHAMBUAYAABHBIX
OCOBEHHOCTEI KAKAOT'O PEBEHKA, ITPU KOTOPOM CAM PEBEHOK CTAHOBUTCS AK-
TUBHBIM B BBIBOPE COAEPKAHHA CBOEI'O OBPA3OBAHUS, CTAHOBUTCS CYBBEKTOM
OBPA3OBAHUS. TEXHOAOTHEN, KOTOPASL OTBEUYAAA BBl BCEM DTHUM TPEBOBAHUSM,
AAST TEAATOTOB AOITKOABHOTO OTAEAEHUS CTAAN TEXHOAOTUN STREAM-0BPA3O-
BAHMSA.

STREAM OBBEAMHAET: SCIENCE — HAVKY, TECHNOLOGY — TEXHOAO-
I'nto  (KOHCTPYUPOBAHME), READING — UTEHME, ENGINEERING — WH/KEHEPHOE
AEAO, ART — UCKYCCTBO, MATHEMATICS — MATEMATHKY.
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Texnororns STREAM OBPA3OBAHMS HAIMPABAEHA HA PA3BUTHE WHTEA-
AEKTYAABHBIX CITOCOBHOCTE B ITPOLIECCE TTO3HABATEABHOI AESTEABHOCTU 1 BOB-
AEYEHUS B HAVYHO-TEXHUYECKOE TBOPUECTBO. VIMEHHO [TODTOMY AAHHAS TEXHO-
AOTMSL AET'AA B OCHOBY ITPOIPAMMBI HALIEI'O AOLIKOABHOI'O OTAEAEHMA.

HaAuaam nMbl BHEAPEHME STREAM-OBPA3OBAHUA C CO3AAHMSA VMHOI
MPEAMETHO-TTPOCTPAHCTBEHHOT CPEABI, KOTOPAS MO3BOASET OCVIIECTBASTD [TPO-
EKTHO-DKCITEPMMEHTAABHYIO U HCCAEAOBATEABCKYIO AESTEABHOCTb.

STREAM TEXHOAOI'MS TPEAITOAATAET MHTEIPMPOBATH MX ITPEIIOAABAHHWE
— M3VYATDH TEMBI, A HE OTAEABHBIE ITPEAMETBL, [IODTOMY AEAEHUE HA MOAYAU VC-
AOBHO.

SCIENCE — HAVKA. DTOT OBPA3OBATEABHBII MOAVAD MMO3BOAAET OPTAHM-
30BATH 3HAKOMCTBO AETEI CO CBOMCTBAMU BOABI, BO3AVXA, OBBEKTOB JKHUBOIT 1
HEKHBOIT TIPUPOABI, OTTTUUECKHUMU ABAEHUAMU. DKCIEPUMEHTUPYS, AETH HABAIO-
AAIOT, AKTUBHO VUACTBVIOT B IMPOLIECCE, DMOLMOHAABHO MEPEKHUBAIOT. CTPOSA
MPEAITOAOKEHMS U BUAS PE3VABTAT, DTU 3HAHMA OCTAIOTCS HA BCIO JKH3Hb.

TECHNOLOGY — TEXHOAOTH:, ENGINEERING — HMHKEHEPHOE AEAO.

PEBATA C VAOBOABCTBUEM CO3AAIOT M TIPOTPAMMUPYIOT MOAEAW M3 PA3-
AMUHBIX KOHCTPYKTOPOB: TEXHOAAB, LEGo WEDo 2.0, LEGO EDUCATION;
CO3AAIOT 3D MOAEAM € TTOMOIIBIO 3D PYUEK, A TAK/KE MOI'VT 3AHATBCS BUPTY-

AABHBIM KOHCTPYMPOBAHMEM C I[TIOMOLIBIO POBOTA HOBOTAUMKA. HALIM MAABILIN
[IPOBYIOT CEBS B POAN KOHCTPYKTOPOB M MH/KEHEPOB, U3VUASL AATOPUTMbL CBOPKU
TOM AW UHOW MOAEAM, PABOTAA C KOHCTPVKTOPAMU LEGO DUPLO, «[1EPBBHIE
MEXAHU3MbLy, «[IPOCTBIE MEXAHU3MBL, «CTPOUTEABHBIE MALUMHBL, HAUMHAIOT
OCBAMBATDB A3BI ITPOTPAMMUPOBAHUSA C TTOMOIIBIO BEE-BOT (VMHOIT MUEABT).
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ENGINEERING — MHXXEHEPHQE OENO

LEGO WEDCO 2. 0

0 Y

VIKE C 4X AETHETO BO3PACTA PEBATA 3AHUMAIOTCS MPOEKTHON AEATEAD-
HOCTBIO.

COBPEMEHHOE MHTEPAKTHMBHOE OBOPYAOBAHME, TAKOE KAK ITECOYHMIIA,
MOA, UHTEPAKTUBHBIN CTOA TMOMOTAIOT AETAM UIPAS ®OPMHPOBATL LIEAOCTHVIO
KAPTHMHY MWPA, PACHIMPATL KPVI'O30P M PA3BUBATDH TTO3HABATEABHO-MCCAEAOBA-
TEABCKVIO AEATEABHOCTD.

MOAYAb MATAMATHUYECKOE PA3BUTHUE

TAKASA CAOJKHASL OBAACTH KAK MATEMATMKA CTAHOBUTCS MHTEPECHOIT 1
MOHATHOWM AETAM, ECAU BXOAWUT B UX JKM3HBb KAK “OTKPBITME” 3AKOHOMEPHBIX CBS-
3EM M OTHOIIEHWI MYTEM CAMOCTOATEABHOI'O AHAAM3A, CPABHEHMS, BBIABAEHUSA
CVIIECTBEHHBIX TMPU3HAKOB 1 OBOBIIEHHMS. B3POCABIIT MOABOAWUT AETEN K ®TUM
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“OTKPBITHAM”, OPFAHM3VS COBMECTHYIO HIPOBVIO AEATEABHOCTb.

READING — yTEHHUE U ART — nckyccTBo

VICKYCCTBO M TEXHOAOI'MH BCEI'AA HAXOAMAMCH B BAM3KOM KOHTAKTE
APVI' C APYIOM. B KAKAOI DITOXE HAFAETCA CBOE TEXHOAOI'MYECKOE AOCTMI/KE-
HUE, 1 OHO OBA3ATEABHO BYAET CBS3AHO C MCKYCCTBOM, IOTOMY Y4TO HCKYCCTBO
HE MOJKET HE PEATMPOBATH HA TO, UTO MPOUCXOAUT B COBPEMEHHOM EMY MUPE.
HAIM AETH € VAOBOABCTBUEM 3AHUMAIOTCS JKUBOITUCHIO, XOPOBBIM TTEHMEM, XO-
PEOI'PA®UES, VYACTBYVIOT B TEATPAABHBIX TTOCTAHOBKAX.

NC ART — NCKYCCTBO

DOPMUPOBAHWE HABBIKA UTEHHS — 3AAAUA HAUAABHOI'O OBPA3OBAHMSA, B
TO BPEMSI KAK BOCITPUATUE, IOHUMAHUE TEKCTA — 3AAAYA AOLIKOABHOI'O OBPA30O-
BAHMA. TTODTOMY B AETCKOM CAAY BHEAPAETCS TEXHOAOIMS [MTPOAYKTUBHOI'O UTE-
HUS, PA3PABOTAHHASA rrodEccoPoM H.H. CBETAOBCKOI 1 O.B. UMHAMAOBOI.
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BOABIIOE BHUMAHUE YAEASETCA AMHIBUCTUUECKOMY HATIPABAEHMIO. 3A-
HATUA 1O AHIAUICKOMY SI3BIKY ITPOBOASAT IMEAATOI'M HALIEN HAYAABHOI LIKOABI,
TTOAOBPAHA TIPOI'PAMMA, OBECITEUMBAIOIIAA IMTPEEMCTBEHHOCTDL B M3VUYEHMI A3bI-
KA, AHAAOI'MYHO BEAETCA PABOTA M ITO M3VUYEHMIO TATAPCKOI'O A3BIKA. EKEAHEBHO
BOCIUTATEAN TTPOBOAAT B PAMKAX COBMECTHOW AEATEABHOCTU WI'Pbl, MV3BIKAAB-
HBIE TTAY3bI, BEAYT AMAAOTM C AETBMIM HA OITPEAEAEHHBIE TEMBI HA TATAPCKOM,
AHT'AUPICKOM S3BIKAX.

Reading — utetne ¢

TTPOAVKTHUBHBIM CUHTE30M TEXHOAOTUYECKOTO, ITU®POBOT'O 1 ART HA-
MMPABAEHUIT CTAAA PABOTA HAIIEI MYABTCTYAUN «CREATIVE STORY».

ﬁ.@ ART —= MICKYCCTBO
- 3

ART DS

i D

PrAaAn3ALg MOAEAN STREAM OBPA3OBAHUSA ABASETCSA BAJKHBIM KOMITO-
HEHTOM MHOI'MX IIPOEKTOB, PEAAN3VEMBIX CEI'OAHA B AOLIKOABHOM YYPE;KAEHNH,
U B 3HAUMTEABHOJT CTEIMEHU 3ABHCUT OT CO3AAHMS HOBOIT MPEAMETHO-ITPOCTPAH-
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CTBEHHOIT CPEABI, OBHOBAEHUHN COAEPKAHUS, ITPOIPAMMHO-METOAMUYECKOTO OBE-
CITEUEHUS, MATEPUAABHO-TEXHUYECKOI BA3BL.

STREAM OBPA3OBAHUE [TO3BOASET HAIIMM AETSM PACTH B MUPE HOBEJI-
LIMX TEXHOAOTUI, I CTAHOBUTBCS HE TOABKO TBOPUECKHMMU AMAEPAMU, HO M MO-
THUBATOPAMM, HACTOSIIMM [TPOBOAHUKAMU K HOBBIM 3HAHMSIM.
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STEM-UTPA KAK DO@OPEKTUBHBIN CITOCOB OBOBIIEHUS
U CUCTEMATU3ALIMU 3HAHUI STEM-OBPA3OBAHUSA

Pyaenko TATbAHA MIUXAIAOBHA,

BOCITUTATEAD,

MAAOY «AETCKIE CAA OBIIEPA3BUBAFOLIETO BUAA No 1y,
r. Haro-QomHHck

B craThE onucAHA STEM-UTPA- COBPEMEHHAS ®OPMA OPTAHM3ALIMM AE-
STEABHOCTU AETE 1 B3POCABIX B AOY. OCHOBHAS 1LIEAb — OBOBIIEHUE U CUCTE-
MATU3ALIMA 3HAHUI 1 VMEHUI STEM-OBPA3OBAHMSA, CITOCOB MHTETPAIINU PA3HBIX
OBPA3BOBATEABHBIX MOAVAEIL.

STEM-OBPA3OBAHUE - MOAVABHOE HAMPABAEHUE OBPA3OBAHUSA, LIEABIO
KOTOPOT'O SBASETCS PA3BUTUE MHTEAAEKTYAABHBIX OCOBEHHOCTEI AETEN B ITPO-
LIECCE MO3HABATEABHOI AEATEABHOCTU M BOBAEYEHUS ETO B HAVYHO-TEXHHUE-
CKOE TBOPUYECTBO.

STEM-OBPABOBAHUE TIPEACTABAEHO WHTEIPAIIMEN IIECTU OBPA3OBA-
TEABHBIX MOAVAEIT.

OcHoBHON MPUHLMIT STEM-OBPA3OBAHMA: MEHBIIE TEOPHMM — BOABIIE
MPAKTHKHN. TTODTOMY OAHUM U3 DOPEKTUBHBIX CITOCOBOB OBOBIIEHUA U CUCTEMA-
TU3ALMU 3HAHMIT TTO DTOMY HATIPABAEHMIO ABASETCS STEM-UTPA, AEBU3 KOTOPOI
«PACTUM BYAVIIUX MHKEHEPOBD
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STEM-UIPA TIPOBOAUTCS AAA PA3HBIX KATETOPUIT OBPA3OBATEABHOT'O
[IPOLIECCA:
AAST AETEJT;
AAS POAUTEAET;
AAS KOAAET;

S OO

OCOBOE BHUMAHHWE XOUY OBPATHUTH HA ®OPMY WIPHI, KOTAA VUACTHMKA-
MU OAHOBPEMEHHO CTAHOBSTCS M B3POCABIE U AETH. PEBATA BEPVT HA CEBS
POADb HACTABHMKOB. OHM VUAT CBOMX POAUTEAEN PABOTATh C POBOTAMMU, KOH-
CTPYKTOPAMU, CTPOUTH AATOPUTMBL.

STEM-UIPA MPOBOAUTCS C LIEABIO:

1.  TIOABEAEHMS UTOTOB ITPOEKTHOIT AEATEABHOCTD, TEMATUUYECKOI HEAEAM;

2. KAK OTUETHOE MEPOIPHUATUE O PABOTE KPV/KKOB AOTIOAHUTEABHOTO OBPA30-
BAHHS, TAKIX KAK:

O KOHCTPYMPOBAHUE « MAAEHBKUIT I'EHUI»
0 POBOTOTEXHUKA W [POIPAMMUPOBAHUE «KTEIIKA»
O KPVKOK ECTECTBEHHO-HAVUHOM HAMTPABAEHHOCTU «OHBIE DKOAOTT»

3. C LEABIO OBMEHA OIMBITOM C KOAAETAMM.

TTPOBEAEHUE TAKOI WUI'PHl TPEBVET BOABIION MOATOTOBUTEABHOI PABO-
TBl. OTANYUTEABHOI OCOBEHHOCTBIO STEM-UTPHI ABASETCS TO, YTO IMEPEA VIACT-
HUKAMU CTABATCS 3AAAUN MHKEHEPHO-TEXHHUYECKOI'O M ECTECTBEHHO-HAVYHOI'O
HAIPABAEHUNSI.

IIP1 OPTAHMBALIMU UT'PHl VUHUTBIBAETCS:

1.  3HAHHMI, VMEHUSA U HABBIKU AETEI

2. MATEPHMAABHO-TEXHUYECKOE OCHAIIIEHUE

3. TIPOAVMBIBAIOTCSA DTAIBI MIPHI: 3AAAHUSA TTOABUPAIOTCS WHTEPECHBIE, HEO-
BBIYHBIE, OIMMPAIOIIMECS HA 3HAHMSA 1 OITBIT VUACTHHUKOB, HO C VCAOKHEHHUEM

4. B OPrAHM3ALMN UI'PHI MOJKET [TPMHUMATD VUACTUE BOABLIOE KOAMYECTBO IIE-
AAT'OI'OB

5.  MHTEPECA UTPE AOBABASET HAAMUYUE CIOJKETA, KOTOPBIIT OBBEAMHAET PA3ANY-
HBIE HATTPABAEHHS STEM-OBPA3OBAHUSA U OTOBPAJKAET FAABHVYIO MAEIO.

S XOUV MOAEAUTBCS OIBITOM IMPOBEAEHMA STEM-UIPEI B HAIIEM AET-
CKOM CAAY - «BOBKA B TPUAECATOM LIAPCTBE».

B OCHOBE CIOKETA BCEM M3BECTHBIFI MYABTO®UABM ITPO MAABYHKA BOBKY,
KOTOPBIFT HUUEI'O HE YMEA U HE XOTEA AEAATH CBOUMH PYKAMU. OH BBIA VBEPEH,
UTO AIOBOE AEAO MOKHO CAEAATH C TTOMOILBIO BOAILIEBCTBA.

B CTPYKTVPE UT'PBI TIPOCAEKMBAIOTCSA MOAVAN STEM-OBPA3OBAHNA.

1. OBPA3OBATEABHBIT MOAVAb — «KOHCTPYHMPOBAHME». YUYACTHUKAM
[IPEAAATAAOCH TTOCTPOUTH AETCKHIT CAA U3 PA3HBIX BUAOB KOHCTPYKTOPA. AAS PA3-
HBIX KATEIOPUIT VYACTHUKOB ITPEAAATAETCS PA3SHASL ®OPMA PABOTBI: 110 3AMBICAY,
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1O CXEME, TTO KAPTHHKE. PEBATA MOAVUNAN BO3MOKHOCTD BBIITOAHUTH HOBOE MH-
TEPECHOE 3AAAHUE. B3POCABIE — HOBBII OITBIT, BO3MOKHOCTD CTATh VIACTHUKOM
OBPA3OBATEABHOT'O ITPOLIECCA.

2. OBPA3OBATEABHBII MOAYAD «OTBITHl M 9KCIIEPUMEHTBI» B HAILIEI UI'PE

MPEACTABAEH ABVYMA BAOKAMI.

TTEPBBII — HTO MIPA «[TOACMOTPEAN V TTIPUPOABD. Y UACTHUKAM ITPEAAATA-
ETCSA HABOP KAPTOUEK. OAHOI KOMAHAE — OBBEKTBI U SABAEHUA MTPUPOABI, APYTOI
— OBBEKTBI, CAEAAHHBIE M M3OBPETEHHBIE UEAOBEKOM. YUACTHHUKAM HEOBXOAMMO
HAWTH CBOIO MAPY: OBBEKT ITPUPOABI, CBOMICTBA M BUA KOTOPOI'O CTAAM OCHOBOI
U MPOTOTHIIOM M30BPETEHMSA. HATIPUMEP: TIAVTUHA — CETh, HOC KOMAPA — HUI'AA.
BTOPOI BAOK — OMBITH U ®KCIEPUMEHTHI. MICHOAB3Vs 3HAHWUA CBOMCTB BEIIECTB
U TPEAMETOB, VUACTHMKHM BBIITOAHSIOT HECAOZKHBIE, HO MHTEPECHBIE OITBITBl U
HKCIEPUMEHTBHI.

3. OBPA3OBATEABHBINT MOAYAD «POBOTOTEXHHKA»

B OCHOBE CO3AAHHA 1 PABOTBI ANOBOI'O POBOTA CTOWT ITPOI'PAMMIPO-
BAHUE. YUACTHUKAM TPEAAATAETCSA HANTU AOPOTIY, A AAS DTOIO HEOBXOAUMO
MOCTPOUTh AATOPUTM ABMIKEHMA. B OCHOBE CO3AAHHA TAKOI'O AATOPUTMA —
OPUEHTUPOBAHUE B TTPOCTPAHCTBE: MOBOPOTBI HAAEBO, HAIIPABO OTHOCHTEABHO
MPOIPAMMUPYEMOI'O POBOTA, HE3ABUCUMO OT TOTI'O, TAE CTOWUT PEBEHOK MO OTHO-
IEHUIO K HEMY. YUUTBIBASL TO, UTO PABOTY B DTOM HAINPABAEHWUU Mbl HAUMHAEM
BECTU C MAAAIIETO BO3PACTA, TO B CTAPIIEM BO3PACTE PEBATA OTAUYHO CITPABAS-
IOTCS C DTON 3AAAUEIL.

KyABMUHAIMOHHBIM MOMEHTOM STEM-HIPBI CTAA DTAIT CO3AAHNS POBO-
TOB. PABOTA TTIPOBOAMAACH C UCITOAB3OBAHUEM POBOTOTEXHUUECKOI'O KOMITAEKCA
«TEXHOAAB»., POBOTBI CO3AABAAMCE O CXEMAM.

TTOABOASL UTOTH UI'PBHI, Mbl C YYACTHUKAMU MIPHI TTIPUXOAUM K BBIBOAY,
YTO OBAAAASA 3HAHUAMM, VMEHUAMM U HABBIKAMIM B OBAACTU WHKEHEPHO-TEXHM-
YECKOI'O M ECTECTBEHHO-HAYUYHOI'O HAITPABAEHMS, MOKHO MHOI'OE CAEAATBH CBO-
UMK PYKAMHU. A AIOBOE BOAIIIEBCTBO — ®TO AEAO PVK XOPOIIEIO CITELTMAAMCTA.
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AHAAM3UPYS [TPOBEAEHHBIE MEPOITPUATHA, I MOTYV C VBEPEHHOCTBIO CKA-
3ATb, UYTO TAKAA ®OPMA PABOTBI, KAK STEM-UIPA OUEHB VBAEKATEABHA M MHTE-
PECHA HE TOABKO AETAM, HO 11 BBPOCABIM. OHA OYEHDb DOOEKTHMBHA B OPIAHM3ALINM
PABOTBI C POAUTEASAMU.

CITMCOK AMTEPATYPBI
1. Boaocosen T.B., Markosa B.A., Asepun C.A. STEM-OBPA3OBAHUE AETEI AOLIKOABHOTO 1
MAAALIETO IIKOABHOTO BO3PACTA. TTAPLIMAABHAS MOAVABHAS [TPOIPAMMA PA3BUTHA MHTEAAEKTYAAB-

HBIX CITIOCOBHOCTEM B MPOLIECCE MO3HABATEABHOI AEATEABHOCTU M BOBAEYEHWS B HAVUHO-TEXHUUE-
CKOE TBOPUECTBO: VUEBHAS MPOIPAMMA.-M.: BUHOM. Aasopatopus 3nanmrt, 2019. — 112 c.
2. HTTPS://RUDENKO-NFDOU1.EDUMSKO.RU/PORTFOLIO/CATEGORY/ 169915
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STEAMS MrOEKT «YMHBITT PEBEHOK»

CAOUYANMHA AvAna 3ydAPOBHA,
MBOY «COILILI Ne73», 1. KA3AHD

TUTI TIPOEKTA: STEAMS ITPOEKT
ITPOAOAKUTEABHOCTD MPOEKTA: VUEBHBII I'OA
ITEAB MTPOEKTA: ®OPMHUPOBAHUE MMO3HABATEABHON AKTMBHOCTM V AETEN
C MOMOILBIO DKCIMEPUMEHTUPOBAHMA
BO3PACTHAS TPYIIITA: HAUAABHAS IITKOAA
3AAAUM ITPOEKTA (AASL AETEW, ITIEAATOTOB, POAUTEAEI):
3AAAUM AAS AETEI:
O PA3BUTHE STEAMS HABBIKOB;
0 YMEHME BUAETH OBPA3OBATEABHVIO 3AAAUY U [TOABHPATH CITOCOBbI EE PE-
AAMBALIM;
O VMEHME BBIBUPATH AATOPUTM AESTEABHOCTU B COOTBETCTBUM C OBPA3O-
BATEABHOI 3AAAYEIT;
O VMEHHUE NPUMEHATD TBOPYECKUE MEXAHM3MBI PEAAMBAIIAN 3AMBICAA;
0 YMEHME BCTVIIATb B KOMMYHHKALIMIO CO CBEPCTHUKAMM I10 TTOBOAY PE-
LIEHMS OBPA3OBATEABHOIM 3AAAUM;
O YMEHME PA3BMBATDH CITOCOBHOCTbD [IPUAYVMATD TEXHUUECKOE PELIEHHUE I10-
CTABAEHHOI 3AAAUN.
3AAAUM AAS TTEAATOTOB:
O @OPMHUPOBAHUE TMO3HABATEABHOTO MHTEPECA, DHTV3MA3MA AETEIT;
O CO3AAHUE VCAOBUIT AASL PABBUTUS AETCKOM MHULIMATUBBL M CAMOCTOS-
TEABHOCTU,
O ®OPMHPOBAHUE IPEATIOCBIAOK TTOUCKOBOM AESTEABHOCT;
O PA3BUTHUE VMEHUS BEAEHUS KOHCTPYKTUBHOI BECEABI B XOAE COBMECT-
HOT MICCAEAOBATEABCKOM AESTEABHOCTMU;
O PA3BUTHE TBOPYECKOTO BOOBPAKEHHA M MBIIIIAEHIS AETEI.
3AAAUU AAS POAUTEAEN:
O MOTHMBALIMOHHAS ITOAAEP/KKA - [IOKA3ATbh COBCTBEHHYIO 3AMHTEPECOBAH-
HOCTb B PEAAU3ALIMU MPOEKTA;
O MHOOPMALIMOHHAS TOAAEPKKA
PIIIIC: OBOPYAOBAHHAS MCCAEAOBATEABCKAS AABOPATOPHSI
OKUAAEMBINT OBPA3OBATEABHBIN PE3YABTAT ITPOEKTA:
0 MHTEPEC V AETEN K CAMOCTOSTEABHBIM UCCAEAOBAHVSIM, OTKPBITHSM,
O HABAIOAATEABHOCTB, AFOBO3HATEABHOCTb,
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O PA3BUTH ITO3HABATEABHBIE [TPOIECCH: AOTHUYECKOE MBIIIAEHHUE, BOCITPHSI-
TUE, IPOU3BOABHOE BHUMAHUE, MAMATH, MEAKYIO MOTOPUKY, AKTUBHVIO PEUb
1 OBOTATHTB CAOBAPHBIIT 3AITAC,
0 OBOTATHTB MPEAMETHO — PA3BHUBAIOIIYIO CPEAY B TPVIIIIE,
0 COOPMHUPOBATH V AETEI VBEPEHHOCTH B CEBE MOCPEACTBOM PA3BUTHS
MBICAUTEABHBIX OIMEPAIINI, TBOPYECKUX TMTPEATTOCHIAOK U KAK CAEACTBUE, PA3-
BUTHE V AETEF AMUHOCTHOTI'O POCTA U UVBCTBA VBEPEHHOCTH B CEBE U CBOMX
CUAAX.

O’XHAAEMBIUT OBPA3OBATEABHBIIN PE3YABTAT ITPOEKTA:

TIPOAYKTBI ITPOEKTA:
O MATIKA-TIEPEABMJKKA «3AHUMATEABHBIE OIBITHl M DKCIIEPUMEHTBI AAS
MAAAIIUX TKOABHUKOB”
O CO3BAAHHME KAPTOTEKU «OIIBITHI 1 9KCITEPUMEHTBI».

AETHU:
0 VMEHHME KOHCTPYKTMBHO B3AMMOAEICTBOBATD,

<

VMEHUE TTPMHVUMATBb HECTAHAAPTHOE PEINEHHE, OCVIIECTBAATL BBIBOP,

0 VMEHUE PABOTATDH B KOMAHAE, AOTOBAPHMBATBCA.

ITEAATOTH: PACTIPOCTPAHEHME MEAATOIMUECKOI'O OTTBITA.

POAUTEAN: KOHCYABTALMSA «3HAUEHUE AETCKOIO ®KCIEPUMEHTHPOBA-

HUS B PA3BUTUN PEBEHKA».

STEAM TEXHOAOI'MA UMEET MHOKECTBO MOAVAEI. HAITPUMEP, HA BA3E

MOET'O KAACCA BEAETCS BHEYPOUHAS AESTEABHOCTB “VYMHBII PEBEHOK” 110 OBPA-

30BATEABHOMY MOAVAIK «DKCITEPMMEHTUPOBAHUE C KUBOI1 U HEJKUBOI MPHUPO-

AO». AETI/I C BOABIIVMM VAOBOABCTBHUEM TTOCEIIAIOT AAHHBIE 3AHATMSA.

HA 3AHSATUAX MBI ®OPMUPYEM TPEACTABAEHMS OB OKPY/KAIOIIEM MUPE B

OTTBITHO-9KCITEPUMEHTAABHOM AEATEABHOCTH. AETI/I OCO3HAIOT EAMHCTBA BCET'O
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JKUBOI'O B MPOILECCE HATASAHO-YVBCTBEHHOTO BOCIPUATHA. HABOP OIBITOB I10-
MOI'AET VBAEUb AETEM M3VUEHUEM CAMBIX PA3AMYHBIX CBOVICTB OKPYKAIOLIEI'O
MUPA, B ITEPBVIO OUEPEAb, OPUEHTUPYACH HA MHTEPECBHI AETEN, HE HABSA3BIBAS MM

TE CBEAEHMA, KOTOPBIE EIIE CAOKHBI AASA X ITOCTUKEHMA.

TexHonorus

XAPAKTEPVCTUKA

HA 4TO OPVIEHTUPOBAHA

OnNWCAHVIE MPAKTVKM

S

HAyKA

Y70 1 KAK UCCE-
AYEM? YTO 1 KAK
M3YUYAEM? YTO 1 KAK
MO3HAEM?

[MOCTUXEHWE YCTPOMCTBA BELLIEN, CBSAEN
MEXAY HAMW, NYTEM MPOBEAEHWS OMbl-
TOB W 3KCMEPUMEHTOB, VX YNOPSAOYEHWE
VI CUCTEMATVI3ALMS

T

TexHonorus

KAKOW ANrOPUTM AES-
TENbHOCTU OCBAMBAIOT
NETN?

1.BbISIBNEHVE NPOBMEMBI.
2.0OnNPEAENEHVE LEAV W 3AAAY UCCIE-
[IOBAHVIS.

3.BbIABMXKEHUE MMOTE3, COCTAB/IEHUE
MNAHA PABOTbI.

4.[POBEAEHVE SKCMEPUMEHTOB, MPOBEP-
KA TMMNOTE3bI.

5.B0O3MOXHbIE NYTN UCCNEAOBAHMS

WHXUHUPUHT

Kakoi npoaykT (nPo-
EKT) CO3AIOT AETU?

[TANKA-NEPEABUXKA «3AHUMATE/NBHBIE
OMbITbl 1 SKCMEPUMEHTbI A1 MAAALLINX
LLIKONbHMKOB”

WckycctBo

IKAKVIE XYJOXECTBEH-
HO-BbIPASUTE/IbHbIE
CPEACTBA NCKYCCTBA
PEBEHOK OCBAVIBAET?

LLBET, KOMMO3ULVA, GAKTYPA, MPOMOP-
umsl.

MATEMATUKA

IKAKVIE 3NEMEHTBI
MATEMATWYECKOTO
MBbILLUMIEHVS| PA3BMBAET
PEGEHOK (FEOMETPU-
YECKOE, MPOCTPAH-
CTBEHHOE, AITOPUTMM-
YECKOE, BPEMEHHbIE,
KOMBUWHATOPVIKA U
T.n.)

ANrOPUTMNYECKOE, FTEOMETPUYECKOE,
CMNOCOBHOCTb K MPOCTPAHCTBEHHbIM
NPEACTABNIEHNAM
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CaEnA cam B kakow Bua AKTUB- | TPOEKTHAS, UrPOBAS, PEYEBAS,
HOCTW BOB/IEYEHbI MO3HABATE/IbHASI, UCCNEAOBATENLCKAS,
JETV (NMPOEKTHAS, KOMMYHVIKATVIBHASL.
NIPOBAS, PEYEBAS,
MO3HABATE/IbHAS,
NCCNEAOBATENBCKAS,

3NIEMEHTAPHAS) HXE-
HEPHO-TEXHWUYECKAS,
KOMMYHUKATUBHAS
v ap.)

TIPOBOAUMMBIE OITBITHI:

“PAAVIA B CTAKAHE”, “OBAAKO B BAHKE”, “PA3HAS MAOTHOCTB JKMAKO-
CTEIN”, “PACKPACUM BEABIE LIBETH”, “TOPHAAO B BYVTHIAKE”, “IIPEAOMAEHUE CBE-
TA”, “VI3BBEPKEHHE BYAKAHA”, “AABOBAS AAMIIA”, “CEIHEPOBO KOAECO”, “BbI-
PAIIMBAHUE KPHUCTAAAOB”, “ABIIKVIIASCST BOAA”, “CAMOHAAVBAIOIIMFIICS IIAP”,
“TTIOYEMY ILIAP HE AOTTHVA?”, “PE3MHOBOE 110", “OrHEVIIOPHBIN HAPUK”, “Abl-
PABBIN MAKET”, ““TAHIVIONIAS MOHETKA”, “VICKYCCTBEHHBIN CHET, “HEBUANMBIE
YEPHUAA”, “CO3AAHUE CAATIMOB”, “HEHBIOTOHOBCKAS JKUAKOCTB”, “BVYMAKHAS
KPBIIIKA”, “ZKHMAKOCTD TEUET BBEPX”, “OIIBIT C PABHOBECUEM”, “MOCT 13 BYMA-
rn”, “HM3roTOBAEHME ®OHAPUKA”, “M3rOTOBAEHUE ITPOBOAOB M3 AAFOMWMHWEBO
oOABIM”, “IIInnyumit WArPKUK”, “ZKUBOI PUCYHOK”, OINBIThl C MOHETOI, “YMHOE

TECTO”, “OUUIIAEM MOHETY”.




STEAMS NPAKTHUKH B OFPABOBAHUU. YACTD 2

OIIMCAHUE DTAIIOB ITIPOEKTA.
AAHHBIFT [TPOEKT PEAAM3YETCS B TPU DTATIA:
1 ®TAN — MOAIOTOBUTEABHBIN (CEHTSABPB). VI3VUAETCA AUTEPATVPA IO

AAHHOI TEME (3HAKOMCTBO C PABOTAMM BEAVIIMX ABTOPOB IO AAHHOI MPOBAE-
ME MCCAEAOBAHNA). CO3AAETCH MEAATOTHYECKHM LIEAECOOBPA3HAS PA3BUBAIOLLIASL
CPEAA. PA3BPABATBIBAETCSA TTPOIPAMMA KPY/KKOBOW PABOTBHI (CO3AAIOTCH VCAOBHA,
CTUMYAUPYIOIINE AETCKYIO NHUIIMATHBY, TBOPYECTBO AASl COBMECTHOI AEATEAB-
HOCTH B3POCABIX 1 AETEI HA OCHOBE STEAM-TEXHOAOTHN).

2 TAIl — [IPAKTUYECKUI, OCHOBHOI1 (OKTABPb-MAIT). PABOTA C POAUTEASA-
MU (POAUTEABCKME COBPAHUA, KOHCYABTALIMH), NEAATOTIAMU (MHOOPMALIMOHHOE
COMPOBOKAEHUE MO AAHHO! TEME, KOHCVABTALIMH, MEACOBET), AETbMHU.

3 BTAIl — UTOrOBBIA (MAIT). ITOABEAEHME UTOI'OB PABOTBI I10 ITPOEKTY B
BUAE AMATHOCTHKH AETEM, AHKETMPOBAHMS POAMTEAEM 1O TEME «ITPUMEHEHWE
STEAM-TEXHOAOTMH B BOCITMTAHUN PEBEHKA B OV 1 CEMBE».

baaroaars STEAM IOAXOAY MOU VUEHUKU BHUKAIOT B AOTHKY [TPOUC-
XOAALINX ABAEHMIA, VCTAHABANMBAIOT MEZKAY HUMH B3AUMOCBA3Db, TTO3HAIOT MUP
CHCTEMHO M TEM CAMBIM BBIPABATBIBAIOT B CEBE AIOBO3HATEABHOCTB, MH/KEHEP-
HBII CTUAB MBIIIAEHUSA, VMEHUE BEIXOAMTD U3 KPUTUYECKHX CUTVALIMIT, HABBIK KO-
MAHAHOIT PABOTEL. PEBATA CO3AAIOT HOBBIE OBPA3BI, ®AHTA3UPYIOT, MCTIOAB3VIOT
AHAAOTHIO M CUHTE3. TTPOABASIOT KOMIIETEHTHOCTD B PA3HBIX CPEPAX JKHM3HM.

KPOME CBA3M MPEAMETOB C PEAABHOM JKU3HBIO AAHHBIN [TOAXOA OTKPbI-
BAET BO3MOKHOCTU AASA TBOPYECTBA VUEHMKA. ITPH TAKOM NMOAXOAE MPOEKTHAS
AEATEABHOCTD MAAAILINX IIKOABHHUKOB CTABHT PAA 3AAAY, KOTOPBIE HEOBXOANMO
PEIINTE. BAATOAAPS TAKMM 3AAAHMAM PEBEHOK HE IMPOCTO TEHEPUPYET MHTEPEC-
HEIE MAEH, HO 11 CPA3Y BOITAOIIAET MX B JKM3Hb. OH VUHTCSA [TPOEKTHPOBATB CBOIO
AEATEABHOCTb, MCXOAS U3 TTIOCTABAEHHOM 3AAAUM M UMEIOIIMXCS PECYPCOB, UTO
OBA3ATEABHO MPUTOAUTCSH EMY B PEAABHOM KU3HH.

CIIMCOK AUTEPATYPbI

1. AwrsuHoBA, C. H. STEAMS TEXHOAOIMU B AOIIKOABHOM OBPA30BAHUM / C. H. AnTBHHOBA //
STEAMS T1PAKTUKM B OBPA3OBAHNN : CBOPHUK AVUIINX STEAMS 1PAKTHK B OBPA30BAHNN / COCT.
E.K. 3en0B, O.B. 3EHKOBA. — MOCKBA : MI3AATEABCTBO «[1EPOY, 2021. — C. 8-12.

2. AwtBuHoBA, C. H. TPAHCOOPMALIMA KOMIETEHIINI MEAATOTA AOHIKOABHOI'O OBPA3OBAHMS: OT
AHAAOTOBOTO K IIU®POBOMY MEAATOTY, OT MPOMIAOTO K BYAVIIEMY / C. H. AntBunosa // Kowmrie-
TEHLMHU BOCITUTATEAS - VCAOBHUE PA3BUTHS HABBIKOB BYAVIIETO V AOHUIKOABHUKA : CBOPHUK HAVUHBIX
CTATEI 1O NTOrAM TTEPBOIT MOCKOBCKOIT MEKAVHAPOAHOIT HAVUHO-TTPAKTUUECKOM KOH®EPEHIINM,
MOCBAMEHHOIN AHIO AOHIKOABHOTO PABOTHHKA, [TAOV BO MITIV, 25-26 cenTAbPA 2020 TOAA. —
Mocksa: MUBAATEABCTBO «ITEPOY®, 2020. — C. 22-26.

3. AwrBnHoBA, C. H. ®EHOMEH MT'POBOV AETCKOI CYBKYABTYPbI COBPEMEHHOTO AOITKOABHUKA / C. H.

AUTBUHOBA // BrctHUK [TPABOCAABHOTO CBATO-TUXOHOBCKOTO T'YMAHUTAPHOT'O VHUBEPCUTETA. CEPUS
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Cerust 4: TTEaarOruka. ITcuxonormsa. — 2020. — Ne 56. — C. 106-116. — DOI 10.15382/
sTURIV202056.106-116.

4. UpAblEBA, FO. B. STEAMS-CPEAA 1 HABBIKH BYAVILIETO / FO. B. Urabiiesa // STEAMS npAKTH-
KM B OBPA3OBAHMIN : CBOPHUK AvUlINX STEAMS neakTuk B 0srA30BAHKK / Cocr. E.K. 3enoB, O.B.
3EHKOBA. — MOCKBA : VIBAATEABCTBO «ITEPOY, 2021. — C. 13-15.

5. UrAbBIIEBA, FO. B. LIU®POBAS CPEAA, KAK DOOEKTUBHBII BEKTOP PAZBUTHA UMUAKA AOITKOABHOIT
opranmsatin / FO. B, YEABIIEBA // KOMIIETEHLINN BOCITUTATEAS - VCAOBUE PA3BUTHS HABBIKOB BY-
AVIIETO V AOIIKOABHUKA : CBOPHUK HAVUHBIX CTATEI [0 UTOT'AM TTEPBOIT MOCKOBCKOIT MEKAVHAPOA-
HOM HAVUYHO-TPAKTHYECKOM KOH®EPEHIINU, TTOCBAIIEHHOM AHIO AOHIKOABHOTO PABOTHUKA, TAOY

BO MIT1V, 25-26 cenTasPs 2020 rOAA. — MOCKBA: MIBAATEABCTBO «ITEPOY, 2020. — C. 121-123.
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«STEM - AKAAEMUS» B AETCKOM CAAV:
OT UAEU AO PEAAUBALINU
(CO.’)’AAHI/IE YCAOBHUH B AETCKOM CAAY I1TO0 PA3BUTHIO
HAYYHO-TEXHHUYECKOI'O M ECTECTBEHHO-HAYYHOI' O TBOPYECTBA
AOIIIKOABHHUKOB ITOCPEACTBOM HMCITOAB30OBAHNA
HNHTEPAKTHUBHOI' O OBOPYAOBAHM}I)

KarrioBAa I'v3EAb I'VMAPOBHA,

3ABEAVIOIIN,

MyxAMETIAANMEBA 1'V3EAb MACHABUEBHA,
CTAPIIIF BOCITUTATEAD

MBAOY «AC «CoAHbIIIIKO», I.MyPABAEHKO, AHAO

COBPEMEHHBIE AETH, KOTOPBIX MBI BOCITUTBIBAEM — DTO «ITUPPOBOE I10-
KOAEHUE», POKAEHHOE B MTHOOPMALIMOHHO-CETEBOM OBIIECTBE. HAM, TEAATOTAM,
HEOBXOAMMBI HOBBIE, COBPEMEHHBIE 1 D®OEKTHBHBIE [TIOAXOABL K UX OBYYEHHIO U1
PA3BUTUIO.

ITEAATOTMYECKWI TOMCK HOBBIX ®OPM U METOAOB B PA3BUTUM HAVY-
HO-TEXHUUECKOI'O TBOPYECTBA V AOITKOABHUKOB TTPUBEA HAC K M3MEHEHHIO TTOA-
XOAA B AAHHOM HATIPABAEHHU, A UMEHHO K BHEAPEHHMIO B OBPA3OBATEABHBII ITPO-
necc STEAM-0BPA3OBAHUSA 1 MCIIOAB3OBAHNUE MHTETPUPOBAHHOI'O OBYUYEHISL.

HA MPOTSKEHMM HECKOABKUX AET ITPMOPUTETHBIM HAITPABAEHUEM PA-
BOTBI HALIEIO AETCKOI'O CAAA SBASETCS PA3BUTUE MHTEAAEKTYAABHO-ITO3HABA-
TEABHBIX CITOCOBHOCTEI AOLIKOABHHUKOB, TAE OAHUM U3 3HAYMMBIX HAITPABAEHUIT
SBAAETCA AETCKOE HAVUHO-TEXHUUECKOE M ECTECTBEHHO-HAVUHOE TBOPUECTBO,
A OAHOIT M3 HAUBOAEE MHHOBAIIMOHHBIX OBAACTEN B ®TOI COEPE — OBPA3OBA-
TEABHAS POBOTOTEXHUKA, OB bEAMHSIONIAS KAACCUUECKHME TTOAXOABI K U3VUEHMIO
OCHOB TEXHUKU M MHO®OPMALIMOHHOE MOAEAMPOBAHUE, [TPOIPAMMUPOBAHME, MH-
OOPMALIMOHHBIE TEXHOAOIHM.

VIAESL CAEAATD ECTECTBO3HAHUE UM HAVUHO-TEXHUYECKOE TBOPYECTBO
MPOLIECCOM HATIPABASIEMBIM, PACIHINPHUTH COAEPKAHUE TTO3HABATEABHO-MCCAE-
AOBATEABCKOI AESTEABHOCTH AOIIKOABHUKOB 3A CUET BHEAPEHUSA MHTEPAKTHB-
HOI'O OBOPYAOBAHUS, LIMGPOBBIX TEXHOAOTUIL, A TAKJKE ITPUBAEUD POAUTEAEN K
COBMECTHOMY ECTECTBEHHO-HAVUHOMY M TEXHUUECKOMY TBOPUYECTBY AET'AA B OC-
HOBY HALIEI MHHOBALIMOHHOIT ITPOIPAMMBL «STEM - AKAAEMMS».

OCHOBHOI MAEEN [TPOrPAMMBI ABASETCS:

1. CO3AAHUE MYABTHOVHKIIMOHAABHOI, BAPUATHBHOI HHU®POBOI OBPA3OBA-
TEABHOI CPEABI AAS PA3BUTHS TEXHOAOTMYECKOI KOMIIETEHTHOCTH AO-
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IMKOABHMKOB B OBAACTH POBOTOTEXHNKHW, MATEMATHKHW, ECTECTBEHHBIX HAVK,
WHKEHEPHOW I'PA®UKU, UICCAEAOBATEABCKON U [MPOEKTHON AEATEABHOCTU;
PASBUTHE V CTAPLIMX AOHIKOABHMKOB ECTECTBEHHO-HAVYHOI'O W TEXHMU-
YECKOI'O MBIIIAEHMA, BOOBPAXKEHMA 1M HABBIKOB OBILIEHMA, YTO TTO3BOAUT
[MMOAHATH HA BOAEE BBICOKMIT VPOBEHB PA3BUTHUE MMO3HABATEABHO-MCCAEAO-
BATEABCKOW AKTUBHOCTU AOIIKOABHHMKOB, A DTO — OAHA 13 COCTABASIOIINX
VCITEIITHOCTH UX AAABHEWIIETO OBYUEHUS B HAUAABHOI 1 OCHOBHO! IIKOAE.
TTOAHOE COBITAAEHUE LIEAM M 3AAAY MHHOBALIMOHHO ITPOIPAMMBI U OB-

PA3OBATEABHOI ITPOIPAMMBL MBAOVY «AC «COAHBIIIKO» ITPUBEAO K TOMY, YTO
AAHHAA MHHOBALIMOHHASA ITPOIPAMMA BBIAA BKAIOUEHA B OOIT AO (BKAIOUMAU

B CAEAVIOIIME PA3AEABL: «DDMIT», «O3HAKOMAEHUE C MUPOM TMPUPOABI, «KOH-

CTPYKTUBHO-MOAEABHAA AEATEABH OCTB») .

A/\}I AKKYMVAHNPOBAHMSA MMEIOHIMXCA PECVPCOB M OIIPEAEAEHWA VCIIEII-

HOM AMHUK PA3BUTHS STEM-TEXHOAOTHIT B MBAOVY «AC «COAHBIIIKO» BBIAU
[TPOBEAEHBI CAEAVIOLINE MEPOITPHSTH:

3.

VCIELIHOE VUACTUE (IIOBEAUTEAM) B KOHKVPCE MHHOBALIMOHHBIX [TPOEKTOB
HA TIOAVUEHUE TPAHTOB B CHCTEME OBPA3OBAHUSA SIMAAO-HEHELIKOTO ABTO-
HOMHOTO OKPYT'A B 2021 rOAY B HOMUHALIMK « CO3AAHUE VCAOBUI AASI PEAAM-
3ALIMU COBPEMEHHBIX IMPOIPAMM 1O PA3BUTHIO TEXHUYECKOI'O U ECTECTBEH-
HO-HAVUHOI'O TBOPUECTBA AETEI» C ITPOIPAMMOIT «STEM - AKAAEMUSA» T1O
PA3BUTHUIO HAVUHO-TEXHUYECKOI'O U ECTECTBEHHO-HAVUHOI'O TBOPUECTBA
AOILIKOABHMKOB TMOCPEACTBOM MCIOAB30OBAHMUSA WHTEPAKTHBHOI'O OBOPYAO-
BAHUS»;

VCIEIWHOE VUACTHE (ITOBEAUTEAM) B IPAHTOBOM KOHKVPCE OT AO «Cu-
BYPTIOMEHBI'A3» B PAMKAX ITPOTPAMMBI « DOPMYAA XOPOIIIMX AEA» B HOMUHA-
tnn « HAVKA 1 0BPA3OBAHNE» C TPOEKTOM STEAM-ACADEMY (AKAAEMIA):
COBPEMEHHAS MOAEAB BOBAEUEHUSA AOLIKOABHUKOB, POAUTEAEN, TEAATOIOB B
HAYUYHO-TEXHUUECKOE TBOPUECTBOY;

PE3VABTATUBHOE VUACTHE (MOBEAMTEAN - AMIAOM 3A 3 MECTO) VI BeEPOC-
CUIICKOTO POBOTOTEXHHMYECKOTO PopryMA «MKAPEHOK» (MIHKEHEPHBIE KA-
APBI POCCHN) CPEAM BOCHMTAHHMKOB AONIKOABHBIX OBPA3OBATEABHBIX OP-
IAHUBALMIA CE30HA 2020-2021 YUEBHOI'O I'OAA, U IOBEAMTEAM (1 MECTO) B
HOMMHALIMN «AVULINIT UCCAEAOBATEABCKUIT MTPOEKT» (AAHHBIFI ITPOEKT BO-
LIEA B MATEPKY GUHAAUCTOB-TIOBEAMTEAEN B PAMKAX COPEBHOBAHUIT «VIHIKE-
HEPHBIE KAAPBI POCCHI» I'. MOCKBA)

OPTAHUBALIMA U MPOBEAEHUE HA BA3E VUPEKAEHMA OUHBIX KVPCOB ITOBBI-
IIEHUS KBAAMOUKALIMN AAS IEAATOTOB AETCKOTO CAAA M TEAATOrOB AOY
I'OPOAA OBIIEN UMCAEHHOCTBIO 67 YEA. 11O TEME «STEM-OBPASOBAHUE AE-
TEIl AOLIKOABHOI'O BO3PACTA B COOTBETCTBUN PT'OC AO» (anpEap 2021
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I.) C IIPUTAALLIEHUMEM COABTOPA MPOI'PAMMBL «STEM-OBPA3OBAHUE AETEI AO-
LIKOABHOTI'O 1 MAAAIIETO HIKOABHOTI'O BO3PACTA» (MYPOAXOAKAEBA H.C., AB-
TOP OBPA3OBATEABHOI'O MOAVAA «MVABTCTVAUA. SI TBOPIO MIPY);

5. OCHAIIEHUE MPEAMETHO-TIPOCTPAHCTBEHHO! CPEABI — STEAM-AABOPATOPHSA
B «VIHTEAAEKT-LEHTPE»: PABOTA C 5 MOAVAAMU («AMAAKTUUECKASA CUCTEMA
DOPEBEAS», « MATEMATUUYECKOE PA3BUTUE», «/\ETOKOHCTPYUPOBAHUEY, «DKC-
MNEPUMEHTUPOBAHUE C KUBOM M HEKUBOI ITPUPOAOI», «POBOTOTEXHUKAY).
KAKABIIT MOAVAB OCHAIIIEH COBPEMEHHBIM PA3BMBAFOIIMM OBOPYAOBAHUEM.

STEM-AABOPATOPUA MO3BOAAET OPIAHM3OBATH MO3HABATEABHO-MCCAE-
AOBATEABCKYIO AEATEABHOCTB AOLIKOABHMKOB HA BOAEE BBICOKOM VPOBHE, A TAK-
JKE MHTEIPHPOBATH EE C KOHCTPYUPOBAHUEM U POBOTOTEXHUKOII.

BMECTE ¢ TEM, MBI TOHUMAEM, YTO ITEAECOOBPA3HO MUCITOAB30OBATH CPEA-
CTBA BU3VAAMBALNN. COOTBETCTBEHHO, AAS PEAAM3AIINM TTIOCTABAEHHOI IIEAU
HEOBXOAMMO COBPEMEHHOE MHTEPAKTMBHOE OBOPYAOBAHME KAK IPEAMETBI BU-
3VAAMBALIMK. VI B ®TOM HAM IMOMOI'AET MHTEPAKTMBHBIFI KOMITAEKC «OJKMBIIME
PUCYHKW», PACTTIOAOZKEHHBIIT HA TPETBEM DTAKE AETCKOT'O CAAA PIAOM C «VIHTEA-
AEKT-LIEHTPOMY.

CTOUT OTMETHUTB 1 COLTMAABHYIO HATTPABAEHHOCTD TTPOTPAMMBI, KOTOPAS
3AKAIOYAETCS B PEAAUBALINM NCCAEAOBATEABCKHX ITPOEKTOB, OBBEAMHEHHBIX OB-
LIE TEMOI (HAIMPUMEP, « AABTEPHATHBHBIE UCTOYHUKM DHEPIMU»). KPOME TOTO,
VBAEKATEABHBIE 3AHATUSA MOA OBLIUM HA3BAHWMEM «O’KUBILIME PUCYHKN» B PAMKAX
PEAAMBALINK [TTPOTPAMMBI MPEAAATAIOT PEBSATAM MOBBIBATH HA BHUPTYAABHBIX AT-
TPAKLIMOHAX. OKUBASAEMBIE PEBSITAMU MHTEPAKTUBHBIE KAPTHUHKU 1O PASAMYHBIM
TEMAM (MHUP OKEAHA; BOALUEBHAS TTAAHETA; )KMBOTHBIE; FOPOA, UVAO-TEXHUKA U
MHOI'OE APYI'OE) MPOELIMPYIOTCA HA CTEHAX M PACIOAATAIOTCS HA LIAASLLEM VAA-
AEHWU M HE [IPMUYMHAIOT BPEAA. HAPMCOBATD OKMBAFOIIMI MHTEPAKTHBHBIN PUCY-
HOK MOKHO HA MMOBEPXHOCTH TTOAA, TTOTOAKA, CTEH.

B WIPE HCMOAB3VIOTCSH OPMIMHAABHBIE AETAAW M3 KOHCTPYKTOPA LEGO.
ITEAATOT COBMECTHO C AETBMM BBIBUPAET TEMY MCCAEAOBAHUS, OMMPASACH HA MH-
TEPECHI BOCTIUTAHHUKOB, A TAK)KE MPOEKTUPYA NCITOAB3OBAHUE STEM-TTOAXOAA
B ETO PEAAMBALINM. HATPUMEP, BOCTIMTAHHUKU UCCAEAVIOT OBUTATEAEN OKEAHA,
VCAOBUA UX KU3HU, OBO3HAUAIOT [MTPOBAEMY, KOTOPAA X BECITOKOUT (3AI'PA3HE-
HUE [TAACTUKOM I'VBUT OBUTATEAEM MUPOBOI'O OKEAHA), [TPEAAAIAIOT UHIKEHEP-
HOE PELIEHUE 9TOI1 POBAEMBL (KOHCTPYUPYIOT OUMCTHOE COOPYZKEHUE W3 AEIO-
KOHCTPYKTOPA). TAKUM OBPA30OM, AETH MOI'VT HE TOABKO AIOBOBATBCA KPACOTOI
MuUPOBOTO OKEAHA U ETO OBUTATEAEI, HO U CTAHOBATCS OTBETCTBEHHBIMU JKUTE-
ASIMU TTAAHETBI. AAHHAST ®OPMA PABOTBI MCITIOAB3VETCS T10 BCEM ITPEAAOKEHHBIM
BBILIE TEMAM.

B PE3VABTATE MCIOAB3OBAHWME MHTEPAKTMBHOI'O OBOPYAOBAHMUSA:
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O CO3AAET VCAOBHSL AASL TAPMOHHUUHOI'O PA3BUTHSI AETEN (PA3BUBAET HA-
BAIOAATEABHOCTbB, BOOBPAJKEHHWE, OBPA3HBIE MPEACTABAEHMA, CIIOCOBHOCTh
AHAAU3UPOBATb, CPABHUBATb, HAXOAUTh CXOACTBA U PA3AUUUS, OBOBIIATB;
COBEPIIEHCTBYET UYVBCTBO LIBETA, ®OPMBI, TTPOTOPLIMIT; VUUT OTPAKATD B PU-
CYHKAX OCHOBHBIE YEPTBI TIPEAMETOB, PACCMATPUBATH PABOTBI, PAAOBATBCS
AOCTUTHYTOMY PE3VABTATY; TOABOAUT K OLEHKE U MPUHITHUIO PABOT APVIUX
AETE; PA3BUBAET MHTEPEC AETEN K U30BPA3SUTEABHOI AEATEABHOCTH);

0 MHTEIPHPYET COLIMAABHO-KOMMYHHUKATHBHOE, MO3HABATEABHOE, PEYE-
BOE, XVAOKECTBEHHO-DCTETUUYECKOE PA3BUTUE

VBAEKATEABHBIE UI'PBI AASL AOIIKOABHUKOB B PAMKAX OTPBITBIX TEAATO-
TUYECKUX MEPOTPUSTUN, MO3HABATEABHBIX PA3BAEUEHUI MPEAYCMOTPEHBI AAS
BCEX CTAPIIUX AOITKOABHUKOB TOPOAA MVPABAEHKO B PAMKAX PA3AMUYHBIX AKTUB-
HOCTE:

STEM-LAB (MEPONPUATUA 11O PA3PABOTKE M PEAAM3ALIMM TBOPYECKIIX,
[TO3HABATEABHBIX [TPOEKTOB, KOHKYPCBl, OAUMITUAABL U I1P.),

STEM-EXPO (BbicTABKA STEM OBOPYAOBAHMS AASL PEAAMBALIMH TBOP-
YECKUX [POEKTOB). 3AINAAHUPOBAHBI MACTEP-KAACCBL M OTKPBITBIE MEPOITPUATHA
AAS AETEH C OCOBBIMH OBPA3OBATEABHBIMU MTOTPEBHOCTAMH C VAACTUEM POAUTE-
AEM U TTEAATOT'OB:

STEM-PROF (MEPOIIPMATHA, HAINPABAEHHBIE HA [IOBBILIEHUE VPOBHS
KOMMETEHIHUNU MO PEAAM3ALINM STEM OBPA3OBAHUS B AOHIKOABHOIT OBPA3OBA-
TEABHOI OPIAHU3ALIMM U B HAYAABHBIX KAACCAX, AASL POAUTEAEI- (COBMECTHO C
AETBMH)

STEM -WEEKEND (ITPUBAEUYEHUEM WX K PEAAU3ALINU K [TPOEKTAM AE-
TEI).

B BAMKATIIIEN MEPCIIEKTUBE MAAHUPYEM CO3AATH OIMOPHVIO MHHOBAILIM-
OHHYIO TTAOIIAAKY HA BA3E VUPEKAEHUS 1O ®OPMUPOBAHUIO OCHOB HAVUHO-TEX-
HUYECKOTO U ECTECTBEHHO-HAVUHOTO TBOPUECTBA B VCAOBMAX STEAM-AKA-
AEMUU C HCTIOAB3OBAHUEM MHTEPAKTUBHOTO OBOPVAOBAHUS AASl VCIEIIHOI
MOATOTOBKM TTEAATOTOB 1 AOIIKOABHUKOB TOPOAA MVPABAEHKO B PA3AWMYHBIX
KOHKVPCAX M ®ECTUBAAAX T10 MTPOEKTHO-MCCAEAOBATEABCKOI AEATEABHOCTH, PO-
BOTOTEXHUKE, KOHCTPYUPOBAHUIO U TTPOIPAMMHPOBAHUIO:

O PEMMOHAABHBII OTBOPOYHBIN DTAM BCEPOCCHIICKOIO KOHKYPCA «SI-1C-
CAEAOBATEADBY;
0 PEMMOHAABHBIIT OTBOPOUHBII DTATT BCEPOCCHIICKOTO POBOTOTEXHNYE-
ckoro ®opymMa MKAPEHOK «HKEHEPHBIE KAAPBI POocchiy,
O PEMMOHAABHBII OTBOPOUYHBIN TVP HA BCEPOCCHIICKHUIT TEXHOAOTMYECKHUIT
OECTUBAABL «POBODECT» U T.A.

TAkuM 0bPA3OM, STEM-AKAAEMUS TTO3BOASET CO3AATD MVABTU®VHKIIN-
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OHAABHVYIO BAPUATHBHVIO LINPPOBYIO OBPA3SOBATEABHVYIO CPEAY AAS PA3BUTHA TEX-
HOAOI'MYECKON KOMITETEHTHOCTH AOUIKOABHMKOB B OBAACTU POBOTOTEXHWKU,
MATEMATUKM, ECTECTBEHHBIX HAVK, UHKEHEPHOW I'PA®MKH, NCCAEAOBATEABCKOI
AEATEABHOCTH, YTO TTO3BOAUT OBBEAVMHUTL TBOPYECKNX BOCITMTAHHMKOB, POAM-
TEAEN, TTEAATOTOB BCEX AOIIKOABHBIX VUPEXKAEHUIT TOPOAA AASL VBAEKATEABHOM
PABOTBI HAA COBMECTHBIMHW TTPOEKTAMM.

CIMCOK AUTEPATYPBI

1. Boaocoseu T.B., Markosa B.A., ABepnn C.A. STEM-OBPA3OBAHUE AETEI AOUIKOABHOI'O 1
MAAAIIETO IIKOABTHOTO BO3PACTA. TTAPHMAABHAS MOAVABHAS [TPOIPAMMA PA3BUTHSA MHTEAAEKTYVAAB-
HBIX CIMIOCOBHOCTEI B IMPOLIECCE MO3HABATEABHOM AEATEABHOCTU WM BOBAEUEHMSA B HAVUHO-TEXHMU-
YECKOE TBOPYECTBO: VUEBHAS TTPOIPAMMA / T. B. BOAOCOBEIL 1 AP. — 2-E M3A., CTEPEO THIL. — M.:
BUHOM. Aasoratorus 3HAaHMIT, 2019. — 112 c.: nA.
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LIMAABHOIT MOAYABHOJT ITPOTPAMMBI PA3BUTHS MHTEAAEKTYAABHBIX CITIOCOBHOCTEIT B [TPOLIECCE TTO3HA-
BATEABHOI AEATEABHOCTH M BOBAEYEHHS B HAVUHO-TEXHHUUECKOE TBOPUECTBO B OBPA3OBATEABHBIX
OPIAHMBALIMAX KPACHOAAPCKOTO KPASI/ KPACHOAAP, DATH-KyAuil, ®TBHY «MIHCTUTYT M3VUEHIS AET-
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HIKOABHOM OBPA3OBAHNN B ®OPMATE OBPA3OBATEABHBIX COBBITUI HTTP:/ /NEW.GROTECK.RU/IMAGES/
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DPOPMUPOBAHUE OCHOB HAVUHO-UCCAEAOBATEABCKOIT
AESATEABHOCTH V CTAPIINX AOITKOABHUKOB
OCPEACTBOM STEAM-TTPOEKTOB B AETCKON
VHUBEPCAABHON STEAM-AABOPATOPUN

AvparinAa TATeAHA AHATOABEBHA,

3AMECTHUTEAD 3ABEAYIOIIETO,

Erorob4 O4br4 HUKOAAEBHA,

BOCITUTATEAD,

MAAOY «AETCKII CAA «BEPE3KA», I. BEAOAPCKIL

BHEAPEHME STEM — OBPA3OBAHMS B AOIIKOABHBIE VUPEKAEHUA HA CO-
BPEMEHHOM DTAIIE - DTO KOMIIAEKCHOE OBYYEHHE AETEI, KOTOPOE BKAIOYAET B
CEBSI OAHOBPEMEHHOE MCCAEAOBAHUE BA3OBBIX ITPHHLIUITOB TOUYHBIX HAVK.

ABTOPCKASI TTPOIPAMMA «AETCKAS VHUBEPCAABHAS STEAM-AABOPATO-
prsA» (E. BEAAK) — ABAAETCA OAHMM M3 MHCTPYMEHTOB PEAAM3ALIMN STEM — OBPA-
30BAHIS. DTO COBEPIIEHHO OPUIMHAABHAS METOAMKA, IIOCTPOEHHAS HA OCHOBE
COBPEMEHHOI'O MOAXOAA STEAM — OBPA3OBAHUS C AKLIEHTOM HA COBMECTHVIO
MCCAEAOBATEABCKYIO U TTPOEKTHYIO AESTEABHOCTD TOCPEACTBOM I'EMMHOULIIPO-
BAHHBIX TEXHOAOIMIT.

TTPEMMVIIIECTBA AAHHOI METOAUKU 3AKAIOYAETCSI B TOM, UTO PEAAM3A-
LIMA MOAEAM B3AMMOAEFICTBUS PEBEHOK-BOCITUTATEAB, KOTAA AOIIKOABHUKH BbI-
CTVIIAIOT B POAN «AABOPAHTOBY» U «KOAAED» BOCITUTATEAS, TTO3BOASIET HEAAIOTY
HA OCHOBE MEJKAMCLMIIAMHAPHOI'O TTOAXOAA YEPE3 CIOKETHO-POAEBBIE WIPBHL C
POBOTOM, TBOPYECKYIO U [TPOEKTHYIO AESTEABHOCTD:

O MO3HAKOMUTB AETEI C BA3OBBIMU [TOHATUAMM TEOMETPUN, AATEBPBI, TEO-
PHUU BEPOSTHOCTH, C KOMBUHATOPUKOI 1 ACTPOHOMMET, BA3OBBIMU TTPUHIIU-
ITAMU KAPTOTPAGUHM U HAVUHBIMU TTOHSITHIMMU;

0 UEPE3 ITPM3MVY MATEMATHYECKOI'O ITOAXOAA M KPUTHUYECKOI'O MBILIAEHIS
AETEJ ITPOMCXOAUT [O3HAHUE OCHOB LH®POBOI'O MHPA, PA3BHUTHUE TBOPYE-
CTBA, KPEATUBHOCTU M AIOBO3HATEABHOCTH.

3AHATUSA C AOIIKOABHUKAMI B STEAM — AABOPATOPHU — DTO BOABIION
TPYA AAS TIEAATOTA, HO OTPOMHOE VAOBOABCTBUE U HACTOSIIIAS UTPA AAST PEBSIT.

CIOKETHO-POAEBAST AETEHAA HA KAJKAOM 3AHSITHU SBASETCA AAS PEBAT
CTHUMYAOM AAST HAXOJKAEHUS BBIXOAA M3 ITPOBAEMHOM CUTVALIN, PEIIEHIS 3AAA-
Y, CTOSIIEN [MEPEA FAABHBIM I'EPOEM AETEHABL - PoOsoMbIIIN Muku Bor.

PABOTASL B AABOPATOPUM, AETH TEPEBOINAOIIAIOTCSA B VUEHDBIX, MH/KEHE-
POB, KAPTOIPA®OB, ITPOTPAMMUCTOB, IN®POBAABIINKOB, BUOAOTOB, XMMUKOB.
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B CTPYKTYPE KAKAOT'O 3AHATUA OBA3ATEABHO ECTh IPAKTUYECKOE MCCAE-
AOBAHUE 1 STEAM-TIPOEKT, B ITPOLIECCE KOTOPBIX AOIIKOABHMKM OITBITHO-DKC-
EPUMEHTAABHBIM ITVTEM V3HAIOT, YTO TAKOE BUHT APXMMEAA, M3VUAIOT XMMM-
YECKME CBOFCTBA BEIIECTB, MCCAEAYIOT 3AKOHBI ®U3MKU, DOOEKTHI PA3AOKEHIA
CBETA, MOCTUTAIOT MATEMATUYECKME 3AKOHOMEPHOCTH, U APYTOE.

Hanrumep, B STEAM MPOEKTE «BAAAHCUPYIOIINIT POBOT» AETU TTO3HA-
KOMUAMCH C TTOHATUEM BAAAHCA U LIEHTPA TAKECTU.

HA NEPBOM ®TAINE HEOBXOAUMO BBIAO CO3AATH I1O IIABAOHY CBOEI'O PO-
BOTA M PA3VKPACUTH EI'O. 3ATEM HA BTOPOM BTAIE OINBITHBIM IYTEM HAWTH TV
3ABETHVIO TOUKY MMEHVEMVYIO LIEHTPOM TSKECTU (HAINPUMEP, [IONPOBOBATD 1P~
KPETIUTh MOHETKU B PA3HBIE UACTU POBOTA, UTOBBI TTIOMBITATHECSA 3ACTABUTH POBO-
TA BAMHCHUPOBATD HA [TAABLIAX MAM CIIMHKE CTVAA).

OYEHDb VBAEKATEABHBIN TTOAVIMACT STEAM — MPOEKT «HAAVBAEM IIAP
COAOM M VKCYCOM», TAE AETH MO3HAKOMUAMCH C XMMWYECKO! PEAKIMEN — HEM-
TPAAMBALINA.

OBDBACHEHUE AASl AETEIT OUEHB IMPOCTOE. BCE, YTO HAC OKPYJKAET, CO-
CTOUT M3 MOAEKYA. OUEHD UACTO PA3HBIE BUABI MOAEKYA B3AMMOAEMCTBYIOT APYT
C APVITOM, ®OPMHPYS HOBBIE MOAEKYABI. B HAIIIEM OTIBITE MPOMCXOAUT B3ANMO-
AEFICTBHUE COABl M VKCVCA. B PE3VABTATE XUMWUUECKOM PEAKIIMM, KOTOPAS HA-
3BIBAETCSA HEMUTPAAU3ALIMEN, Mbl TTOAVUAEM HOBBIE BEIIECTBA: BOAY, BUA COAM U
VIAEKUCABIN T'A3, KOTOPBII PACHIMPSAETCS BHYTPU BYTBIAOUKU W LIIAPUKA, [TOBTOMY
LIAPUK M HAAYBAETCS.

MHOTHE PEBSATA MPEAITOAOKMAN, YTO BO3AVIIHBIN IIAPHK, HAAVBAEMBII
B OTIBITE, AOAKEH B3AETETH, KAK ECAW BBl ETO HAAVAU TEAMEM.

OBPAIIIAIO BHUMAHUE AETEIN HA TO, UTO TEAUI AEIYE BO3AVXA, [TODTOMY
LIAPBI, HAAVTBIE MM, B3AETAIOT. A VIAEKMCABII I'A3 TSKEAEE BO3AVXA, U IIIAPUK,
HAAVTBII UM, HE B3AETAET.

B nroLIECCE MPOEKTA «I'A30BBIE TMTAHTBI» [TPOBOAMAM MCCAEAOBAHMS HA
OCHOBE OAHOTI'O 13 OCHOBHBIX 3AKOHOB THMAPO- 1 ADPOAMHAMUKM — 3AKOHA BEP-
HYAAW: UEM BBIIIE CKOPOCTB BO3AVIITHOT'O TTOTOKA, TEM MEHBIITE B HEM AABAEHHE.

B PE3VABTATE B IEPBOM OIIBITE BBIACHUAM, UTO B COOTBETCTBUU C 3AKO-
HOM BEPHYAAM AABAEHME B CTPVE BO3AVXA, BBIABIXAEMOE PEBEHKOM, HUKE, YEM
ATMOC®EPHOE, [TOOTOMY CUAA ATMOC®EPHOI'O AABAEHMS C BOKOB, KOI'AA PEBEHOK
AVET HA LIAPUK, CBAMKAET X,

Bo BTOPOM CAVUAE, CTPVS BBICTPO ABMIKVIIEIOCS BO3AVXA UMEET MEHbB-
IIEE AABAEHUE, YEM BO3AVX BOKPVT HEE. DTO 3HAUUT, YTO CTPVSA BO3AVXA BVK-
BAABHO 3ACACBIBAET IIAPHK. KPOME TOIO, AABAEHUE BO3AVXA HAA IIAPUKOM MEHb-
LIE, YEM TTOA HUM, M OTO MO3BOAAET IIAPUMKY HE [MAAATD.

BAATOAAPS PEAAMBALIMN [TPAKTHKO-OPHEHTUPOBAHHBIX STEAM IPOEK-
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TOB V CTAPIHINX AOHIKOABHHKOB ®OPMUPYETCSA TEXHUUYECKOE M HAVUHOE MBIIIAE-
HME, 3AKAAABIBAIOTCSA OCHOBBI HAVYHO-MCCAEAOBATEABCKOIT AEATEABHOCTU.
3apsamusas B STEAM — AABOPATOPHMU B AAABHEMIIEM ITOMOIVT AETSIM
JKUTD B [OCTOSHHO MEHSIOIIMXCS VCAOBUAX: OBAAAEBATD OABASIOLIMMUCS [TPO-
OECCUAMM, CIIPABASTHCS C COLIMAABHBIMI BBI3OBAMU, UCITOAB30OBATH TEXHOAOTHU,

KOTOPBIE IMTPEACTOWT M3OBPECTH.

CITMCOK AUTEPATYPbI

1.  Bragk E. A. PYKOBOACTBO AASL BOCITUTATEAEN K VUEBHO-METOAMYECKOMY MOCOBUIO «AETCKAS
VHUBEPCAABHASA STEAM-AABOPATOPHA». - POCTOB-HA-AOHV: MBAATEABCKUIT AOM «[TPO®-TTPECCY,
2019.

2. Beask E.A. VUEBHO-METOAMYECKOE MOCOBUE « AETCKASI VHUBEPCAABHAS STEAM-AABOPATOPHSA».
- PocToB-HA-AOHY: MBAATEABCKIIT AOM «[TPO®-TTPECCY, 2019,

3. ®BEAEPAABHBIN FTOCYAAPCTBEHHBIFT CTAHAAPT AOIIKOABHOT'O OBPA30BAHMSA (PI'OC AO).
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PA3BUTUE TBOPYECKUX CITOCOBHOCTE! B
TEATPAAN3OBAHHON AEATEABHOCTU AETENM CTAPIIEIO
AOILIKOABHOT'O BO3PACTA C UCITOAB3OBAHUEM
TEXHOAOTUM STEM-0OBPA3OBAHUS
(113 OIBITA PABOTHI)

Ko.15.4coBA4 Ar050Bb BUKTOPOBHA, CTAPIINIT BOCIIUTATEAD,
1 oPKOBEHKO MIPHHA AAEKCAHAPOBHA, BOCITUTATEAD,
MAOY LIPP AeTCKIE A4 Ne 3T «2KYPABYIIIKA»,

1.0. CEPITYX0OB MOCKOBCKOIT OBAACTH

COBPEMEHHBIIT MHP CTABUT IMEPEA OBPA30OBAHUEM HEIPOCTBIE 3AAAUL:
VIUTBCA AOAKHO BBITh MHTEPECHO, 3HAHUE AOAKHO BBITH TTIPUMEHUMO HA TIPAK-
THKE, OBVYEHME AOAKHO TTPOXOAMTD B 3AHUMATEABHOI ®OPME, M BCE OTO, HE-
MPEMEHHO, AOAKHO IHPUHECTU XOPOIIME ITAOABI B BYAVIIEM PEBEHKA - BBICOKO-
OINAAUMBAEMYIO PABOTY, CAMOPEAAM3ALIMIO, BBICOKME IMOKA3ATEAM MHTEAAEKTA.
B ocHoBE nrorraMMbl STEM-OBPA3OBAHUSA AEKUT PA3BUTHE VMEHWI TTOAVUATD,
MEPEPABATBIBATH U MMPAKTUYECKH MCITOAB30BATH MOAVUEHHYIO MHOOPMAILIHIO.

HAIIE AOIIKOABHOE VUPEKAEHME C MAS 2020 TOAA ABASETCS OEAEPAAD-
HOIM MHHOBALIMOHHOI TTAOIIAAKOF ITO TEME «AITPOBALIS U BHEAPEHHE ITAPLIM-
AABHOI MOAVABHOI ITPOIrPAMMBI «STEM-0OBPAZOBAHME AETEN AOIIKOABHOTO BO3-
PACTA B ITPAKTUKY AOIIKOABHOI'O OBPA3OBAHUS», KYPATOP KOTOPOI «VIHCTUTYT
M3YUEHUA AETCTBA, CEMbU 1 BOCITUTAHUSA POCCUIICKOIN AKAAEMUIM OBPA3OBAHM .

TeExHOAOTHA STEM-OBPAZOBAHMA BA3UPYETCS HA MPOEKTHOM METO-
AE, B OCHOBE KOTOPOT'O BCETAA AEJKUT CUTVAIIMA MO3HABATEABHOTO U XVAOIKE-
CTBEHHOI'O TIOMCKA, KAK B TIOAVYEHMN 3HAHHUI HA OCHOBE COBCTBEHHOTO OITBITA
MPAKTUYECKOI AESTEABHOCTH, TAK U ITOCAEAVIOIIEIO HPUMEHEHHSA ITOAVYEHHBIX
3HAHUIT B IPUOPUTETHBIX BUAAX AETCKOW AEATEABHOCTH: MIPE, KOHCTPYMPOBA-
HUH, [TO3HABATEABHO-NCCAEAOBATEABCKOI AESTEABHOCTU C DAEMEHTAMM TEXHU-
YECKOT'O TBOPYECTBA.

C BHEAPEHUEM ®OEAEPAABHBIX TOCVAAPCTBEHHBIX OBPA3OBATEABHBIX
CTAHAAPTOB AOIIKOABHOTO OBPA3OBAHUA AAS KAJKAOTO IEAATOTA AKTVAAEH BO-
[IPOC TIOMCKA M IMPMMEHEHUS B CBOEI PABOTE COBPEMEHHBIX OBPA3OBATEABHBIX
TEXHOAOI'MI, KOTOPBIE BBIAM Bbl MHTEPECHBI AETAM, COOTBETCTBOBAAN KX BO3-
PACTY 1 OAHOBPEMEHHO CITOCOBCTBOBAAM Bbl PEIIEHMIO 3AAAY B BOCITUTAHNM,
OBYYEHUH M PA3BUTUI AETEIT.

TTEAATOIM AOHIKOABHOTO VUPEKAEHMS Ne 31 «KVPABVIIIKA» ITPOLIAKN
KVPCBI TTOBBIIIEHUSA KBAAMGUKALIMN 1O AAHHOI TEME, PA3PABOTAAN ITPOI'PAMMBI
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1O AOITOAHHUTEABHOMY OBPA3OBAHUIO M VCIIEIIHO BHEAPSIOT B ITPAKTUKY C AETh-
MM CTAPLIEIO AOIIKOABHOI'O BO3PACTA MOAYAU STEM -0bPA3OBAHMA. CETOAHSA
MBI XOTUM MPEACTABUTH OIBIT PABOTBI MO TEME: « COBPEMEHHBIE TEXHOAOTIMM
STEM - OBPA3OBAHUS B TEATPAAM3OBAHHOI AESTEABHOCTH C AETBMU CTAPIIEIO
AOIITKOABHOTO BO3PACTA».

TEATPAAM3OBAHHAS AESTEABHOCTD B AETCKOM CAAY — DTO XOPOIIIAS BO3-
MOJKHOCTb PACKPHITHS TBOPYECKOTO IMOTEHLMAAA PEBEHKA, BOCIIUTAHUS TBOP-
YECKOIM HAMPABAEHHOCTH AMYHOCTU. AETH VUATCS 3AMEYATH B OKPVIKAIOIIEM
MUPE MHTEPECHBIE HAEM, BOMAOLIATb MUX, CO3AABATH CBOI XVAOJKECTBEHHBII
OBPA3 TIEPCOHAKA, V HHUX PA3BUBAETCS TBOPYECKOE BOOBPAJKEHUE, ACCOLIMATUB-
HOE MBIIIAEHWUE, VMEHUE BUAETH HEOBBIUHBIE MOMEHTHI B OBBIAEHHOM. OAHUM
13 CAMBIX DOOEKTUBHBIX CPEACTB PA3BUTHA M BOCIIUTAHHA PEBEHKA B MAAAIIEM
AOIITKOABHOM BO3PACTE SIBASIETCS TEATP M TEATPAAM3OBAHHBIE WIPHL.

B HAUAAE YYEBHOI'O I'OAA M3VYMB PE3VABTATBI AMATHOCTHKI I10 ®OPMI-
POBAHUIO UI'POBOIT AESTEABHOCTU AETEN, A B YACTHOCTH TEATPAAM3OBAHHBIX WIP,
MBI TIOCTABHUAU LIEAD - MCITOAB30OBATH MTPEAMETHO — ITPOCTPAHCTBEHHYIO PA3BUBA-
JOIIVIO CPEAY AASI TIPUBAEUEHHS AETEN K TEATPAAM3OBAHHOI AESTEABHOCTH.

PABOTY TI0 OCHAIIEHHIO TEATPAAM30OBAHHOI'O VIOAKA MBI HAYAAM C
VIAVBAEHHOI'O U3VUYEHMSA METOAMKU 11O AAHHOMY HAITPABAEHUIO. METOAMYECKUI
MATEPHAA I10 TEME ITOMECTHAU B METOAMYECKYIO KOIMHAKY « TEATPAAM3OBAHHAS
AEATEABHOCTDY», TAE OINUCAAU: LIEAM, 3AAAUM U COAEPKAHWE PABOTBI C AETHMU
MAAAIIETO AOLIKOABHOTO BO3PACTA MO TEATPAAM3OBAHHOM AEATEABHOCTH, OCO-
BEHHOCTU U KAACCU®HKAIINIO TEATPAAM3OBAHHBIX UTP, TPEBOBAHUA K TEATPAAU-
30BAHHOIT UTPE, BHEIIHUE VCAOBMSA UIPOBOIT CPEABI, CITIOCOBCTBVIOIIEN PA3BUTUIO
TEATPAAM3OBAHHOT AESTEABHOCTU AETEIL.

OCHACTUAM TEATPAAM3OBAHHBII VIOAOK CAEAVIOIIMM OBOPYAOBAHU-
EM: KOBPOI'PA® (®AAHEAEI'PA®), MAIHUTHAA AOCKA, PABAUYHBIE BUABL TEATPA: TE-
ATP KAPTMHOK, MATHUTHBII TEATP, TEATP UTPYIIKN M «TAABYHMKOBBII» TEATP AAS
OBBITPLIBAHUS MPONU3BEAEHUIT MAABIX ®OPM ®OABKAOPA, TEATP BSI3AHOI UTPVIIIKH,
IMAOCKOCTHOI TEATP, UI'PVIIKH-3ABABBI, KOCTIOMBI, MACKU, TEATPAABHO-HUTPOBBIE
ATPUBYVTBI AASL PA3BIIPBIBAHIS CKA30K, HABOPBI ITEPCOHAYKEIT AAS TEATPA BHUBABO,
ATPUBVTBI AASL PAZKEHDBS — DAEMEHTBI KOCTIOMOB (LLIAAIIBL, IIAP®OBL, FOBKH, CYMKHU,
30HTBI, BYCBl U MPOYEE), ATPUBYTBl B COOTBETCTBUM C COAEPKAHWUEM MMHTALIM-
OHHBIX 1 XOPOBOAHBIX WIP: MACKH JKMBOTHBIX AMKMX WM AOMALIHUX (B3POCABIX
1 AETEHBIILEF), MACKM CKA30OUHBIX MEPCOHAKEI, AAS CO3AAHUA MY3BIKAABHOI'O
®OHA B IMTPOLIECCE TEATPAABHO-HUTPOBOI AEATEABHOCTH: AVAMO3ATIMCH MY3BIKAAD-
HBIX [MPOM3BEAEHUIT, TPAMIIAACTHMHKN C 3AIHCSAMU M3BECTHBIX CKA30K, ITPOCTEI-
LIME MY3BIKAABHBIE WIPVIIKM — ITOI'PEMVIIKH, BYBEH, BAPABAH, ®HMABMOCKOIT U1
AMA®UABMBL, TTOABOPKA KHUI' PYCCKUX HAPOAHBIX CKA30K, CBOPHMKOB MAABIX JKAH
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POB VCTHOI'O HAPOAHOI'O TBOPUYECTBA (3AIAAOK, MOTEIIEK, 3AKAMYEK, TTOIOBO-
POK), CTUXOTBOPEHMIT A. BAPTO, C. MAPWIAKA, E. BAAIMHMHOM M APYIUIX AET-
CKMX MUCATEAEN. OTAARTCS MPEAIOYTEHME M3AAHMUAM C [MAOTHBIMU CTPAHMIIA-
MM M TBEPABIMM OBAOKKAMH. TAK/KE 3AECH AETCKOMY BHUMAHMIO TMPEACTABAEHBI
KHMZKKM-UTPYIIKH, CTPAHULIBI KOTOPBIX UMEIOT ®OPMY TTIOAVIIEYEK M HATTOMMHA-
IOT PE3UHOBBIE UTPVIIKH; KHUKKU-PACKAAAVIIIKI; KHUKKU-TTAHOPAMBI, KHUKKU,
OBIINTBIE TKAHBIO C PEABE®HBIMU AMIMAMKAIIMAMU U MPEACTABASIONINE COBOI
LIUPMY AASL PA3BIIPBIBAHMSA KVKOABHBIX CITEKTAKAEIL.

TAKHMM OBPA30OM, V HAC MOAVYHMAOCH CO3AATH TEATPAAM3OBAHHBII VIO-
AOK, B KOTOPOM ECTBb BCE HEOBXOAUMOE AAS COOTBETCTBYIOILLEI AESATEABHOCTH.
TAKAA OPTAHUBALIS PA3BUBAIOIIEN MPEAMETHO-TTPOCTPAHCTBEHHOI CPEABI T1O-
3BOAMAA CO3AATH B TPYIIIIE KOM®OPTHVIO CPEAY AAS PA3BUTUSA TBOPYECKUX CITO-
COBHOCTEI BOCITUTAHHHKOB.

TTO3UTHBHBIN MEAATOTMUYECKMIA OITBIT, TOAVUEHHBI B PE3VABTATE CO3-
AAHMS [TPOEKTA, MTOBYAMA HA VYACTHME B CMOTPE - KOHKYPCE «[IEHTP TEATPAAM-
30BAHHOI AEATEABHOCTU» MOV AITO «YUEBHO-METOAWYECKWI LIEHTP». HAII
VITOAOK BBIA MPU3HAH MPU3EPOM. MTOT - 2 MECTO.

B HAIIEM AOIIKOABHOM VUPEJKAEHUH OBOPYAOBAH W ®VHKIIHOHUPYET
KABUHET POBOTOTEXHHUKH AAS AOTIOAHUTEABHOTO OBPA3OBAHUS AETEI. 3AKOH-
UUB KYPChl TTOBBIIEHUSA KBAAMOUKALIMK 110 STEM — OBPA3OBAHUIO, MEAATOT'A
CTAPIIEF T'PVIIIBl 3AMHTEPECOBAA OBPA3OBATEABHBIIT MOAVAb «MVABTCTVAWSA «S1
TBOPHO MIP». HAMU BBIAA PABPABOTAHA AOTIOAHUTEABHAS OBLIEPA3BHBAOLIAS
MPOTPAMMA COILTMAABHO-TIEAATOTMYECKOIT HATIPABAEHHOCTU TIO PA3BUTUIO V AE-
TEI CTAPIIETO AOIIKOABHOTO BO3PACTA MCCAEAOBATEABCKUX, TTO3HABATEABHBIX,
TEXHUIECKUX M KOMMYHHKATHUBHBIX CITOCOBHOCTEN «f TTO3HAIO MUP» C VUETOM
VUEBHO-METOAUYECKOI'O 110COBUs «MyabTCTYAUA «SI TBOPIO MIP» (ABTOP MYV-
POAXOAKAEBA H.C)

B HACTOSAIIEE BPEMA MYABTHUIAMKALIMSA IMTPOYHO 3AHUMAET CBOW MO3WULINM
B PABOTE C AOITKOABHUKAMU PA3HBIX BO3PACTOB. COBPEMEHHBIE AETH — DTO AETU
UOPOBBIX TEXHOAOTUI U KOMITBIOTEPOB. [TOPOIT AOIIKOABHUK VIKE CAM BOABIIIE
PA3BHPAETCSA B COBPEMEHHOI TEXHMKE, YEM B3POCABIIT. HO MAAO KTO M3 2THX
AETEI, AA U X POAUTEAEM, 3ABOTATCA O TTOAB3E DTUX TEXHOAOI'MI AAS CBOEI'O
PA3BUTHUA. V1, HABEPHOE, ®TO AOI'MYHO, BEAb PEBEHOK OH BCEI'O AMIIb PEBEHOK,
U TIEPBOE UTO OH XOUET AEAATD - TO WUIPATH. M TVT B MPOLIECC MOAKANOUAETCS
MOAKOBAHHBII MEAATOTL, TOTOBBINT OBFbEAMHUTD BCE DTH 3HAUYUMBIE MOHATHS B MH-
TEPECHBII TTPOIECC - CO3AAHUE MVABT®HUADMA.

MVYABTUITAMKAIIMA — DTO TPYIIIIOBOI TBOPYECKUIT [TPOIIECC, VHUBEPCAAD-
HBIF A3BIK OBIIEHUA AETE 1 B3POCABIX. OHA OYEHb BAM3KA AOLIKOASATAM, [TOTO-
MY YTO B HEJ1 BCEI'AA ECTb UI'PA, TOAET ®AHTA3UM, U HET HUYEIO HEBO3MOZKHOT'O.
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KAK 1 BO B3POCAOI KOMAHAE MYABTUITAUKATOPOB AETH 3HAKOMATCS C PA3HBIMU
TEXHUKAMU, MPOGECCHUAMU U [TPOBYVIOT CEBS KAK: PEKHCCEP, ONEPATOP (OH [TPO-
HU3BOAUT CBEMKY ®OTOKAAPA CO IITATHBA M [TVCKOBOI'O VCTPOVCTBA), CLIEHAPHCT
(AETH COCTABAAIOT PACCKA3BI, CKA3KM M3 AMYHOI'O OIBITA, ®AHTA3HUIHBIE UCTO-
PUM), XVAOKHUK-MVABTHUIIAMKATOP (OHM CO3AAIOT HEOBXOAMMYIO OBCTAHOBKY
10 CIOXKETY, UCIIOAB3VS [IOAPYUHBIE MATEPMAABL). B IIPOLIECCE CO3AAHMS MYABT-
®UABMA [TPOUCXOAUT PACIPEAEAEHUE ®VHKIIMIA M POAEM MEKAY VUACTHUKAMH B
COOTBETCTBUM C TEMH PABOTAMH, KOTOPBIE HEOBXOAMMO BBIITOAHUTD, A MMEH-
HO: HAMMCAHUE TEKCTA CLIEHAPHSA, BBIBOP MY3BIKM, O3BVUMBAHME (AETH MHOIAA
BAMNUCBIBAIOT CBOM TEKCT K MVABTOUABMY: CTUXM, PACCKA3DI, IECEHKH, A TAKKE
CO3AAIOT HEOBXOAMMOE 3BVUAHME MV3BIKAABHBIX UHCTPYMEHTOB). FIHTEPECHBIM
CIOKETOM MOKET MOCAVKUTb: AUTEPATYPHOE IPOU3BEAEHME (CKA3KA, PACCKA3,
CTUXOTBOPEHME); 3ABABHASL MCTOPUSA TTPO AOMALIHEIO AIOBUMIIA UAM AIOBUMYIO
WUI'PVIIKY; TO3APABAEHUE BCEX CO 3HAYMMBIM ITPASAHMKOM (HOBBIM I'OA, 8 MAPTA 1
T.A.), ATUTALIMOHHBIE MVABTOHUABMBL (HA MATPUOTHYECKVIO, 9KOAOTHUECKYIO MAN
APVIVIE TEMBI).

[TEPEA HAYAAOM CBEMKU TTEAATOL ITIPEAAAIAET PEBSTAM CAEAATb PACKA-
APOBKY CIOKETA (MAM TOTOBUT EE CAMOCTOATEABHO 3APAHEE). AETAM-AOIIKOAD-
HUKAM BYAET CAOKHO CO3AABATDH TAKHUE MAAEHBKUE PUCYHKH, [TODTOMY B PABOTE
C HUMM MOZKHO MCITOAB30OBATH AOCKY C MEAKAMH MAM MAPKEPAMU. VIAKM MOXKHO
BBIAOZKUTD 3APAHEE BYMAJKHBIX [TEPCOHAKEM HA MATHUTHOM AOCKE, TTOTPEHIPO-
BATBCA C AETBMH IEPEABMIATD UX HA MAOCKOCTH, YTOBbBI PEBEHOK MOI' ITOHATD,
KAK EI'O IEPCOHAK AOAKEH ABUIATBHCH B KAAPE. HA MPAKTHKE PABOTBI MOKHO
OTMETUTb, YTO B VCAOBUAX OTPAHMYEHHOT'O BPEMEHN VAOBHEE MCIIOAB30OBATD 3A-
PAHEE TOAI'OTOBAEHHYIO MEAATOTOM PACKAAPOBKY MAM MAIHUTHYIO AOCKY.

AAS TOTO, YTOBBI CO3AATH MVABT®UABM, TPEBVETCA OUEHD BOABIIAS TTOA-
TOTOBUTEABHASA PABOTA KAK OT IEAATOTOB, TAK M OT AETEM. KAUECTBEHHAS TTOA-
TFOTOBKA AUTEPATYPHO-XVAOKECTBEHHOM YACTU ABAAETCA 3AAOTOM VCIELIIHOCTH
BVAVILER PABOTBI, [IO3TOMY I1PH [TAAHUPOBAHUN AAHHOI AEATEABHOCTH BBIAEAE-
HO AOCTATOYHO BPEMEHU HA PA3PABOTKY IPEABAPMTEABHOI'O CLIEHAPHMSA M IIOAI'O-
TOBKY XVAOKECTBEHHOI'O O®OPMAEHS.

KOHEUHO, PABOTA ITPM MOHTHPOBAHMH BUAEO TOAHOCTBIO AOKUTCS HA
[AEYM BOCITUTATEAS, AMKTVS TEM CAMbBIM HOBBIE TPEBOBAHMA K 3HAHMAM CAMOI'O
MEAATOTA. B UTOTE PABOTBI HAA KAZKABIM MYABT®UABMOM TOAVYAETCSA KPATKO-
CPOYHBII TBOPYECKUI [TPOEKT, MO3BOASIOLINI BOCIUTAHHUKAM [TPOABUTD CEBS C
AVUIIEN CTOPOHBI, [TOKA3ATh CBOM KAUECTBA, BVAb TO AMAEPCKUE CIIOCOBHOCTU
HUAM TBOPYECKHE.

TAK KAK IPOLIECC CO3AAHUS MYABTOUABMA AOBOABHO KPOIOTAMBBIN 1
AOATMI, A UHTEPEC AOLIKOABHHUKOB K TOI MAM MHOI AEATEABHOCTH C OAHUM CIO-
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JKETOM HE AOATHI, TO PEKOMEHAVETCS OTAABATH TIPEAIIOYTEHHUE CO3AAHUIO KO-
POTKMUX POAMKOB OT 3 AO 5 MUH.

KAK M3BECTHO, AIOBOE TBOPUECKOE ITPOU3BEAEHWE HY/KAAETCS B ITPE3EH-
TALIMY M OBPATHOI1 CBA3M C AVAUTOPUEN (3PUTEAAMU). TTODTOMY BOCIUTAHHUKU
KPV/KKA C VAOBOABCTBUEM AEMOHCTPUPYIOT CBOI MPOEKT AETSAM APYIUX TPVIII,
POAUTEASM HA POAUTEABCKHUX COBPAHMAX, A TAKJKE DTU MPOEKTBI ABASIOTCS TBOP-
YECKOI COCTABASIOLIEN TEMATUUECKHX TTPA3AHUKOB B AETCKOM CAAY («BECEHHEE
HACTPOEHUEY, «KOCMUUECKOE IYTELIECTBUE» U T.A.)

BriepEAM EIE MHOIO OTKPBITUIT M IIEPCIIEKTHB PA3BUTHA. BVAEM IIPO-
AOAKATD OBOTAIIATD PA3BUBAIOLIYIO IPEAMETHO-TTPOCTPAHCTBEHHYIO CPEAY, HA-
VYHO-METOAMYECKOE COIMPOBOKAEHUE, PA3BUBATD UHTEPEC K MYABTUIMAUKALIMOH-
HOI AESTEABHOCTU U TBOPYECKOE MBIIIAEHUE V AETEI AOIIKOABHOTI'O BO3PACTA 1
MOBBIIATE TPOPECCUOHAABHYIO KOMIIETEHTHOCTD ITEAATOTOB B COEPE PEAAM3A-
MM OBPA3OBATEABHBIX OBAACTEIL.
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ST OTKPBIAA AAS CEBS STEAM

1 1EBOBA AAPbA AAEKCAHAPOBHA,

BOCITUTATEAD,

MAOY AETCKII CAA OBIIEPA3BUBAIOIIEIO BUAA Ne86 «3BE3AOUKAY,
AMUTPOBCKHI TOPOACKOIT OKPYT, C. OPYABEBO

BbI 3BAMETHAM, KAK HEBEPOSATHO KAK BBICTPO MEHAETCS MUP? A 5? S TOXKE
YACTHUUKA DTOIO MWUPA, A 3HAUMT HEAB3S OTCTABATH... CEIOAHS AETU H3BAAO-
BAHBI PASAMUHBIMU HY/KHBIMW U HEHYKHBIMU «PA3BUBAIOIIMMU UTPAMI», KOTO-
PBHIMI TIECTPST DKPAHBI TEAEBM30OPOB M MOHUTOPHI POAUTEABCKUX TAAKETOB ...
BE3VCAOBHO COBPEMEHHBIE TEXHOAOTUH OBAETUAIOT HAM JKU3Hb, HO KAK HAVIHTH

[MOAB3OBATBCS AEBAMICAMU C TTOAB30OI MAM BOBCE HANTU UM AABTEPHATHBY?

BVAVIIEE 3A TEXHOAOTUAMM, A BYAVIIEE TEXHOAOTHI — 3A TTEAATOTAMM
HOBOTO ®OPMATA, KOTOPBIE HE MMPUEMAIOT ®OPMAABHOT'O MMTOAXOAA U MOT'YT CBOM-
MU 3HAHUAMU U VMEHUAMU «B30PBATH MO3T» AETAM M PACIITUPUTE UX KPYTO30P AO
BECKOHEUHOCTH.

TToDTOMY 5 VIKE B AETCKOM CAAYV CTAPAIOCH AATH AETSAM BO3MOKHOCTH
PACKPBITH CBOM CIIOCOBHOCTH, M1 HAVYUTD TOMY HOBOMY, YTO TPEBYET COBPEMEH-
HOE OBIIECTBO. AMEPUKAHCKUIT VUEHBII A. AbIOM CKA3AA: «MBI AMIIAEM AETEI
BYAVIIEIO, ECAW TIPOAOAKAEM VUUTD CEFTOAHS TAK, KAK VUMAN DTOMY BUEPA».

V HAC COLIMAABHBIIN 3AKA3
HA TIPOPBIB HAIIEN CTPAHBI B MHJKE-
HEPHO-TEXHUYECKMX M HAVYHO-MC-
CAEAOBATEABCKHX — HAITPABAEHMAX.
TTooTOMY HEOBXOAMM KOMIAEKCHBII
TTOAXOA W TTIPOIIE BCEI'O, HAFAHAHEI?I,
VAOBHEE ®TO HAUMHATD B AOIIKOAD-

HOM BO3PACTE. I HAIIIAA HOBBIE AEI-
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CTBEHHBIE ®OPMBI I METOABI PABOTBI C AETBMU - S OTKPBIAA AAS CEBA STEAM
TEXHOAOTHH.

CUCTEMA STEAM OBPA3OBAHUS ABASIETCS OAHMM M3 OCHOBHBIX TPEHAOB
COBPEMEHHOI'O MUPA. HAVKA, TEXHOAOT'MA, MHKEHEPUSA, UCKYCCTBO, MATEMATHKA
— 5 AMCLIUTIAMH OBBEAMHUANUCH B EAMHYVIO OBPA3OBATEABHVIO CXEMY. LIEABIIT Mu1P
UI'PBL, KOTOPBIIT AAET BO3MOJKHOCTD [MTO3HABATD 9TOT MUP, HE [TPUAYMAHHBINA, HE
OAHTA3UIHBIN, A TAKOIM, KAKOI1 OH ECTb.

HAMBOABIIVIO 3AMHTEPECOBAHHOCTb MOW BOCITUTAHHUWKH MPOSIBASAIOT B
OBAACTU «T»- TEXHOAOTUM U «E» - UHKEHEPHUU - DTO WX BBIBOP, U 51 EI'O MTOAAEP-
KUBAIO.

CTOABKO BO3-
MOJKHOCTEN B OTON CU-
CTEME: fl PEILIMAA CAEAATH
[MPOEKT, B KOTOPOM BVAET
WHAXEHEPHO-TEXHUYECKASA
UCTOPUA COBMEIIEHA C
COLIMAABHOM U C ECTE-
CTBEHHO-HAVYHO!, B PAM-
KAX KOTOPOH 5l 3HAKOMAIO
CBOUX BOCITMUTAHHUKOB C

OKPVIKAIOIIMM MHUPOM.

Most PABOTA B TPYVIIITE HAUAAACEH C CO3AAHUS PIITIC, OPUEHTUPOBAHHO
HA BCECTOPOHHEE PA3BUTUE AETEN METOAAMM STEAM OBPA3OBAHUS.
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CAEAATH MPOLIECC OBYYEHUSA MAKCUMAABHO MPOAVKTHMBHBIM TTOMOIA-
ET MOS TAABHAS MEAATOIMUECKM HAXOAKA - MHTEPAKTHBHAS LEGO-CTEHA. DTO
CBOEI'O POAA OBPA3OBATEABHAS MAOIIAAKA TTPEKPACHO PABOTAET KAK B CUCTEME
OPI'AHM3OBAHHOIM OBPA3OBATEABHOIT AEATEABHOCTH, TAK U B CBOBOAHOI CAMO-
CTOATEABHOWM AEATEABHOCTH AETEI.

OH - T'AABHBIFT MOTHUBATOP M
TMOBVAUTEAD AETEN K AENCTBHIO, [TOU-
CKY, ICCAEAOBAHUIO. IMEHHO OH EKE-
AHEBHO CTABMT ITEPEA AETBMU OIPEAE-
AEHHBIE 3AAAUYM, 3AAAET WHTEPECHBIE
BOIMPOCHI M 3ATAAKU. BCE ®TO BbI3bI-
BAET V AETEI TNOTPEBHOCTH AOBBIBATH
3HAHUA, MPOABAATD WHHUIIMATUBY U
AEFICTBOBATB. MOAEANPYST AETrO-POBO-

TA, AETH V/KE C HETEPIIEHUEM JKAVT OT HEIO 3AAAHMI. «KAKHUX 3AAAHUII?» - CITPO-
CHTE BbI, - «DTO KE [MPOCTO UIPYIIKAl» YBAKAEMBIE POAUTEAM, HTO B [MPOLIAOM!
TIPEACTABBTE, YTO BCE ITOCTPOVIKM AETEN MOI'VT OJKHUBATH, MOI'VT ABUI'ATBHCS, AV-
MATb, TAK, KAK XOUET PEBEHOK: [TPOIPAMMUPYS POBOTA, PEBEHOK CAOBHO 3AAAET
EMY XAPAKTEP - ®TO MOIIHBIIT MOTHUBATOP AAA AETEN. TEMNEPb OHM HE IMPOCTO
CTAPAIOTCS TOCTPOUTE 3AAVMAHHVIO KOHCTPYKIIMIO, BYAb TO AOM MAW MAIIMHKA,
TEIEPh V HUX COBEPIITEHHO APVIAS IIEAB: UTO BYAET AEAATH HOCTPOEHHBIN TEPOIT?
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YEM BYAET TTOAE3EH? KAK BYAET MEPEABUIATBHCA? [TOAOBHASA PABOTA TTO3BOASET
AETSAM MBICAUTB KAK MHKEHEPBI-KOHCTPYKTOPHI 1 OTKPBIBAET BE3IPAHUYHBIE ITPO-
CTOPBI AAST PA3BUTHA. CEMUAC OHU TOABKO AETH, M VJKE CTOABKO MAEJN, CTOABKO
yMEHNT! HACKOABKO JKE HEOBXOAMMBI TAKME HABBIKM B COBPEMEHHOM MUPE!

HEAABHO K HAM TIPUIITEA HOBEHBKMIT PEBEHOK U S HEBOABHO CTAAA CBM-
AETEAEM ETO PACCKA3A MAME O TTEPBOM AHE. PEBEHOK C TAKHUM VITOEHHUEM PACCKA-
3BIBAA: «...MAMA, MAMA TAM ITAAHETBI, POBOTHI - OHU BCE ABUTAIOTCS, BBITOAHAIOT
3AAAHUA. .. MAM, A THI 3HAEIIb, KAK POBOTOB ITPOI'PAMMUPOBATD, MAMA 51 TEBE BCE
PACCKAJKY, OHU BCE VMEIOT AVMATb, ITIPSIMO KAK SI» ... TAKHE JKHBBIE DMOLIMN CTOST
AFOBBIX MOUX TPYAOB.

OcBOEHUE MOAVASL LEGO EDUCATION OAHA M3 CAMBIX CAOKHBIX 3A-
AAU HA CETOAHANIHUIT AEHB. HEOBXOAMMO AATD AETAM MEPBUYHBIE MMPEACTABAE-
HUA O MIPMHIIAIAX MEXAHUKU 1 BOAEE CAOKHOTO ITPOIPAMMUPOBAHMSA C UCITOAB-
30BAHMEM I'T- TEXHOAOI'MI1.

STEAM-TEXHOAOI'MS - OTAMYHOE CPEACTBO OBVUYEHUS YEPE3 BUPTVAAB-
HBIE MMTYTELIECTBUA B KUBOTHBIM U PACTUTEABHBIN MIP.

HA CErOAHAIIHUI AEHB DTA TEMA OCOBEHHO AKTVAABHA, TAK KAK CEI-
YAC CAMOE BPEMA U3MEHUTD DKOAOTHUYECKYIO CUTVAIINIO, TTO3ABOTHUTBCS O AECAX,
3AHATHCS O3AOPOBAEHMEM BOAHBIX PECYPCOB 1 BO3AVXA. MBI JKUBEM B JKMBOITHIC-
HOM MECTHOCTH, U HA IPUMEPAX CBOEI'O POAHOI'O KPAS HEOBXOAUMO ITOKA3ATH
AOIIKOABHUKAM OCOBEHHOCTH B3AMMOOTHOLIEHNIT YEAOBEKA U ITPUPOABL. IIPO-
EKTUPOBAHUE VBHAEHHOTO HA AETO-MAKETE MO3BOASET BOCCO3AATH OBPA3 B AEI-
CTBUTEABHOCTH: TOCTPOUTD BCE TO JKMBOE, UYTO VBUAE,A U3 AEIO, 3AAATH TEMY,
MMPUAVMATD TTIPOBAEMY M HAWITU ITVTH EE PEIIEHUSA. CTPOM! ®AHTA3UPYVI! [TPOTPAM-
MuPYIT! [TPOAVMBIBAS POBOTY TTPO®ECCUIO, 3ACTABASS ETO PABOTATH, AETU BE3VC-
AOBHO BAOXHOBSATCS CAMU U BAOXHOBSIT CBOUMM PEAAM3OBAHHBIMU MAEAMU APV-
I'HX.

MBI VAEASEM BOABLIOE BHUMAHHME OXPAHE OKPY’KAIOILIEI CPEABL. [1rPO-
BAEMBI 3ATPSI3HEHUSA HAIIEN TTAAHETBI MBI PEIITAEM U C TIOMOIIBIO HAIIETO POBOTA,
UCIOAB3VS TIPH DTOM UIPOBOE DKOAOTUUECKOE MOAE M MAKET HAIIEN 3EMAMN.
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VHUKAABHOIT HAXOAKOW I CUMTAIO WMIPOBBIE ITOAS AAS KYBOBOTA, KO-
TOPBIE I CO3AAIO B COOTBETCTBUU C TEMOW 3AHATUS. HPEACTABI:TE, HACKOABKO
OKHMBUTCA OBPASOBATEABHAA AEATEABHOCTD C ITOABAEHNEM POBOTA. AETI/I, M3VUAA
OCHOBBI ITPOT'PAMMWPOBAHMA, TTO3HAIOT A3BI ITPOPOPUEHTALIMN, MTPEACTABAAA CEBA
HA PABOTE 3A AIOBVMIMBIM 3AHATHUEM.

ITPy MOMOIIN OBYUAIOMIETO MOCOBHA AETO-KOHTEMHEPHI MBI C PEBATAMU
OCBAMBAEM TPUHLIUIT PASAEAEHHS MYCOPA. MBI V:KE TOUHO 3HAEM KVAA BbIBPO-
CUTb KOJKVPY OT BAHAHA, A KAK [MPABUABHO M3BABUTBCSA OT CEBIIEN BATAPENKU.
EcAn BBl BCE AIOAM YVMEAU DTO AEAATH KAK MOM BOCITMTAHHMKM, HAIIIA TTAAHETA
BbIAA Bbl UMIIIE.

MbI MPUILIAU K TOMY, UTO HAIIM [TOCTPOVMKN AOAKHBI BBITb CAOKHEE:
KAK TTOCTPOUTL AOM, ECAM TAAHWNE AEAHMKOB TIPMBEAET K TOMV, UTO ITPUAETCH

JKUTDb HA BOAE, KAK CAEAATD 3AAHUE HA BOAE BE3OIACHBIM? KPBILIA MO CTPOEHUIO
LBETKA AOTOCA? AA! A MOXET TIPU IITOPME OHA BVAET ABTOMATHYECKW 3AKPbI-
BATBCSI? OTANMUHBIN BBIXOA! 'EHUAABHOE PEIIEHME! TAK MBICAST AETU-CTUME-
PBl. TIPUPOAA-DTO FEHMAABHBIN KOHCTPYKTOP. AIOBOE TBOPEHUE ITPUPOABI — DTO
COBEPIIEHHOE [POM3BEAEHUE, OTAMYAIOIIEECA HAAEKHOCTBIO M ITPOUHOCTBIO, U,
KCTATU, BOABIIMHCTBO M30BPETEHNIT YUEAOBEKA VIKE «3AITATEHTOBAHO» [TPMPOAOIT,
K [PUMEPY, BBICOTHBIE BAIIHU CAEAAHBI [1O TIPHHLNIY CTPOEHHS CTEBAS, UTO B
CBOIO OUEPEAB U HE AAET WM VITACTD.

AETU HOAVUAIOT XOPOIIVIO TTPEA MH)KEHEPHVIO TIOATOTOBKY, A AETCKUIT
CAA SBASIETCS ITPEACTAPTOBOI ITAOIIAAKON AASL BYAVIIMX HAVYHO-TEXHUYECKUX
OTKPBITUI.
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HAIII TPOEKT MMEET I'PAHAMO3HBIE [TEPCIIEKTUBBL. MBI VIKE SIBASEMCS AA-
VPEATAMU KOHKVPCA «BOCTIUTATEAN POCCHI», MPEACTABUB HAIIT MHHOBAIIMOHHDII
[MPOEKT COBPEMEHHOI TBOPYECKOIT AVAUTOPHN, M B AAHHBIIT MOMEHT MBI BXOAUM
B COCTAB MHHOBALIMOHHOIT CETEBOI STEAM-TIAOIIAAKK HA BA3E VIHCTUTVTA XV-
AOJKECTBEHHOI'O OBPA3OBAHUS U KVABTYPOAOI'MN Poccurickorn AKAAEMUN OBPA-
30BAHMA. TAK 4TO V HAC BCE EIIE BIIEPEAU, TOKEAANTE HAM VAAUU!
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AETI/I — AETAM: I[TPOCTO O CAOKHOM

1'vcEBA HATAABS [T ABAOBHA,

KysHELI0BA APrHA HUKOAAEBHA,

Hcakoba OkcaHA OAETOBHA,

MAOY «IPP — AETCKIIT ¢AA Ne 2550, 1. CAPATOB

TEMA ITPOEKTA: «AETH — AETAM: [TPOCTO O CAOKHOM»

TUIT IPOEKTA: STEAMS ITPOEKT

ITPOAOAKUTEABHOCTD MPOEKTA: AOATOCPOUYHBII

ITEAD MPOEKTA: C MOMOIIIBIO STEAMS TEXHOAOI'MI TTO3HAKOMUTb AETEN

C BO3MOKHOCTBIO [MPEITOAHOCHUTB CAOKHYIO MHOOPMALIMIO MAAALLIMM AOLIKOAB-
HUKAM AOCTVITHO U MHTEPECHO.

BO3PACTHASA TPYIIIA: [TOATOTOBUTEABHASA K IIKOAE TPVITIIA

3AAAUM TIPOEKTA: AASL AETEM, TTEAATOTOB, POAUTEAEIL.

3AAAUU AASL AETETL: PA3BUTUE STEAMS HABBIKOB
0 COBEPHIEHCTBOBAHWME VMEHHS BUAETD OBPA3OBATEABHYIO 3AAAUY U TTOA-
BUPATb CITOCOBbl EE PEAAU3ALINL;
O PA3BUTHE VMEHMS BBIBUPATD AATOPUTM AEATEABHOCTU B COOTBETCTBUM C
OBPA3OBATEABHOW 3AAAUEN,
O PA3BUTHE VMEHUS MPUMEHSTD TBOPYECKUE MEXAHM3MBI PEAAM3ALINN 3A-
MBICAA;
0 MHTETPALINMS B COBCTBEHHYIO CIOKETHO-POAEBYIO UI'PY M CO3AAHUE UTPO-
BOT'O [TPOCTPAHCTBA;
0 VMEHME BCTVIIATB B KOMMYHUKALIMIO CO CBEPCTHHUKAMM TIO TIOBOAY PE-
LIEHUA OBPA3OBATEABHOI 3AAAYUL;
O PA3BUTHE UVBCTBA OTBETCTBEHHOCTH 3A COBCTBEHHBIE AEFICTBUA U PE-
HIEHUA;
0 PA3BUTHE HABBIKA OTBOPA, CUCTEMATH3ALINNI, OBPABOTKN U MMPEITOAHECE-
HUA UHOOPMALIMU;
O CHCTEMATH3ALIMS 3HAHUIT AOITKOABHUKOB O KOCMOCE;
0 PA3BUTHE KOHCTPYKTOPCKHX CITOCOBHOCTEIT,
O PA3BUTHE XVAOKECTBEHHO — OCTETHMYECKHX, PEUEBBIX, COILIMAABHO -
KOMMYHUKATHBHBIX HABBIKOB;
0 PA3BUTHE VBEPEHHOCTHU B COBCTBEHHBIX CHAAX M BO3MOKHOCTSIX;
O PASBUTHME TBOPYECKOI'O MOTEHIIMAAA AOIIKOABHHUKOB;
O CIAOYEHHE KOAAEKTHBA.

3AAAUM AASLI POAUTEAEI:
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O O3HAKOMAEHME C TEXHOAOI'MEN STEAMS;

O IIAAHMPOBAHHME COBMECTHOI C AETBMM OBPA3OBATEABHOI AESTEABHO-
CTH;

O IOrPYKEHUE B U3VUAEMVYIO TEMY.

PIIIIC: HAAWYHUE OBOPVAOBAHUS, MATEPHMAAOB, MIP, KOHCTPYKTOPA,
KAHIITOBAPOB 1 TEXHHKH B CBOBOAHOM AASI AETEN AOCTVIIE — B TIOMEIIEHUSX AO-
MOAHUTEABHOTO OBPA3OBAHUS, B KOTOPBIE ECTh CBOBOAHBIIT AOCTVII, A TAKXKE B
IPVIIIIOBBIX MOMEIIEHUAX. HAAMUME MYABTCTYAUN «S TBOPIO MMP», HEOBXOANMO-
'O AAS HEE OBOPYAOBAHMS U TEXHOAOIMYECKOI'O OCHALIEHHS.

O’KUAAEMBIIT OBPA3OBATEABHBIN PE3YABTAT IIPOEKTA: CO3AAHUE
LIMKAA OBPA3OBATEABHBIX TEAEIMEPEAAY, B KOTOPBIX BOCITUTAHHUKM MTOAIOTOBU-
TEABHOI K HIKOAE TPVIIIBI TTVIEM CAMOCTOSTEABHOTO, COBMECTHOTO CBOPA, OB-
CVKAEHUSA M OBPABOTKU HMHO®OPMAILIMK AOCTVITHO OBBACHIIOT CAOKHVIO TEMY
(HAIPUMEP, TEMY «KOCMOC») CBOMM MAAALIMM TOBAPHIIIAM; COBEPHIEHCTBOBAHUE
PEUEBBIX U COLUMAABHO — KOMMYHHKATHBHBIX HABBIKOB M VMEHUIT V AOIIKOAB-
HMKOB; OCBOEHUE HABBIKOB MCIIOAB30OBAHHS MVABTCTYAUN «SI TBOPIO MUP», KAK
OCHOBHOTO 3BEHA HA MYTH CO3AAHHS MTPOAVKTA IMTPOEKTA; BKAIOUEHUE AOIIKOAB-
HUKOB B MMPOIIECC IIMGPOBUBAITMN OBPA3OBAHIS YEPE3 OCBOEHUE ®OTO- U BUAEO-
KAMEPBI, A TAK/KE HEOBXOAMMOI'O AAS HUX OBOPYAOBAHUS (IITATUB, [IOACBETKA,
BCITBIIIKA); PA3BUTHE HABBIKOB APV/KECKOI'O B3AMMOAENCTBHSA, B3AMMO3AMEILIE-
HUA, B3AMMOIIOMOIIN M B3AHMMOBBIPYYKM; PA3BUTHE UYBCTBA OTBETCTBEHHOCTU
3A [TPOBOAMMYIO PABOTY, LEABIO KOTOPOI ABAJETCS IPEAOCTABAEHUE COBCTBEH-
HOTI'O OIMBITA MO M3VUEHHIO MPEAAOKEHHON MEAATOTAMU MAM CAMOCTOSTEABHO
BBIBPAHHOIT TEMBI.

TTPOAYKT IIPOEKTA: IIUKA TEAEITEPEAAY «AETH — AETAM: TIPOCTO O CAOK-
HOM».

B XOAE PEAAMBALINM TPOEKTA BOCITMTAHHMKM HALIEIO LIEHTPA PA3BUTILL
MOAYYMAU HEOLUEHHMBIN OMBIT MO UCMOAB3OBAHNIO STEAMS TEXHOAOTUIT TTPU
CO3AAHUU CLIEHAPUS TEAEITEPEAAY 3AAAHHOI HATIPABAEHHOCTH., OCHOBOITOAATA-
IOIIEN AAS VCIEIIHON PEAAM3ALIMN MPOEKTA CTAAA MHTETPAIINS BCEX OBPA3OBA-
TEABHBIX OBAACTEI 1 NCITOAB30OBAHUE BCEX MOAVAEIT 1 BO3MOKHOCTEN STEAMS
TEXHOAOTUM B EAMHOE ILIEAOE, UTO AAAO BO3MOJKHOCTD CO BCEX CTOPOH, BO BCEX
BAPMAHTAX U [MEPCITEKTUBAX ITPOPABOTATD TV MAU MHVIO TEMY, HATASIAHO ITOCMO-
TPETH HA [TOAVUEHHBI PE3YABTAT U [PEIOAHECTU EI'O MAAALLIMM AOLIKOABHMKAM,
KAK TOTOBBII, UHTEPECHBII, PA3BUBAIOIIMI, OBPA3OBATEABHBIN MTPOAVKT.

OIIMCAHUE DTAIIOB IIPOEKTA

1 5TAT1 - [IOATOTOBUTEABHBIIA.
1. CO3AAHME VCAOBUIT AAST PEAAMBALINK [TPOEKTA.
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TToABOP OBOPVAOBAHUS, MATEPUAAOB, TEM, MHTEPHET-PECYPCOB, BUAEO — U
AVAUOMATEPHAAOB.

OMNOBEIIEHUE POAUTEAEI O MEPCIIEKTUBE VUACTHS AETEN B AAHHOM [TPOEKTE.
BECEAA € BOCIUTAHHUKAMU O COBPEMEHHOM MUPE LI®POBBIX TEXHOAOTMUIL,
TAABHVIO POABb B KOTOPOM WUTPAET MOAVUEHUE U TPAHCAUPOBAHUE MHOOPMA-
LMK YEPE3 CPEACTBA MACCOBOI MHOOPMALIMM (TEAEBUAEHUE, UHTEPHET, PA-
AVO).

3HAKOMCTBO BOCIHUTAHHHUKOB C TPOBAEMOF «CAOZKHBIX» TEM B OBPA3OBA-
TEABHOM MPOTPAMME AOV AAA MAAAIIMX AOHIKOABHUKOB U OBCYKAEHUE
BO3MOJKHBIX TVTEN 1 CIOCOBOB PEMIEHUS AAHHOIT TTIPOBAEMBL.
COBEPIIEHCTBOBAHUE HABBIKOB PABOTBI C MYABTCTVAUEI «S TBOPIO MIIP».
Wrpet ¢ koHcTPykTOPOM LEGO, CO3AAHUE AATOPUTMOB 1 [TPOTPAMM C [TOMO-
11610 POBOTA BEE-BOT, 1TPOCMOTP OBPA3OBATEABHBIX TEAEIEPEAAU (B COOT-
BETCTBMU € HOPMAMM CAHITNH), BEAVILIMMU, A MHOIAA M ABTOPAMM, KOTOPBIX
ABASFOTCA AETH. («AETCKIIT B3rASIA», «3EAEHBIIT ITPOEKT», « MACTEPCKASA «Y ME-
ABIE PYUKI» U AP.).

OBCVKAEHUE BO3MOYKHBIX BAPUAHTOB MPEMOAHECEHUS CAOKHOM AAST TTOHU-
MAHUA TEMbl BOCITUTAHHUKAM MAAAIIETO AOIIKOABHOTO BO3PACTA.
CIOKETHO-POAEBBIE UI'Pbl «KMHOCTYAUA», «FOHBII JKYPHAAMCTY, «f — TE-
AE3BE3AA», «MOSI MMPO®ECCUSA — BEAVIIINI TEAEINEPEAAUMY, «B TEAELEHTPEY,
«l'ocTb B CTYANNY.
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2 »TATT — OCHOBHOTI.

PEAAMBALIMA TTPOEKTA UEPE3 PA3AMUYHBIE BHMABI AEATEABHOCTM AETEI W
®OPMbBI MX OPIAHU3ALIMM.

TTO3HABATEABHO-UCCAEAOBATEABCKASI AEATEABHOCTD:

1. BECEABI ¢ AETBMU 1O TEME «KOCMOC»: «[TAAHETBY, «KOCMUYECKUE TEAAY,
«[TEPBBIIT B KOCMOCE», «B KOCMUYECKOI PAKETE».

2. TTPOCMOTP BHMAEOMATEPHMAAOB, TPOCAVIIMBAHUE AVAHMO®AMAOB [10 TEME
«Kocmocor.

3.  PACCMATPMBAHUE KAPTUH, CO3AAHHBIX KOCMOHABTAMM KM O KOCMOHABTAX,
KOCMOCE.

4.  COBEPIIEHCTBOBAHUWE HABBIKOB NCITOAB3OBAHUSA ®OTO — BUAEOKAMEPBI, 3HA-
KOMCTBO C TMOHATUSAMU «KAAP», «3A-
[MHUCb», «MOHTAK», «BEPCTKA», «ITAV3A»,
«CHEMKA».

5.  COBEPIIEHCTBOBAHWME HABBIKOB CO3-
AAHHMS TTAOCKOCTHOI'O U OBbEMHOI'O
MYABT®UABMA HA TTEPEKAAAHOI MYABT-
CTVAUU U HA MVABTCTVAHUU «SI TBOPIO

MIP».

WrPOBASI ABSTEABHOCTb.
1. CO3AAHUE MAKETOB M I[TOCTPOEK M3 HABOPOB KOHCTPYKTOPA «LEGO» HA

TEMY «KOCMOC» (PAKETA, KOCMOAPOM, AETAIOLLASA TAPEAKA).

2. CIOKETHO-POAEBBIE UTPHI «  KUBOIT KOCMOC», «KOCMOHABTY», «B KOCMOAETEY,
«DKCKVPCHSA K 3BE3AAM» U AP.

3.  TIOABMIKHBIE MIPbl «KOCMOHABTBI», «3BE3ABI 1 CO3BE3AM», «PA3 MAAHETA,
ABA KOMETA», « COBEPU KOCMUYECKHIT MYCOP», «KOCMOC» 1 AP.

4. AMAAKTMUYECKUE WIPBI (B TOM UHMCAE CO3AAHHBIE MTEAATOI'AMI HAIIETO LIPP)
«V AMBUTEABHBIIT KOCMOC», «KTO AETUT B KOCMOC», «kKOCMUYECKHE 3ATAAKU»,
«CAOTU B KOCMOCE», « ACTPOHABTBI», «[ TOAET B KOCMOCY, « HATIAM TEHB» U AP.

KOMMYHUKATHBHASA AEATEABHOCTb.
5. OBCVKAEHHE TEMBI AASl CO3AAHMS OBPA3OBATEABHOI TEAEIEPEAAUM AAS
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MAAALINX AOLIKOABHMKOB MO TEME «KOCMOC».

2. CO3AAHUE CLIEHAPUSA TEAEINEPEAAUYN C TIPOMUCBIBAHUEM B HEM OBPA3OBATEAB-
HBIX MOMEHTOB.

3. CO3AAHME, TTIPOTOBAPUBAHUE TEKCTOB AAST BEAVIIIUX TEAEITEPEAAUM.

4. 3ANOMMHAHUE CUYUTAAOK, [TOTOBOPOK, [TOCAOBULL, AGOPU3ZMOB O KOCMOCE.

3 9TAIT — 3AKAIOUUTEABHBII.

TTPE3EHTALIMSA TOTOBOI TEAEMEPEAAUM «KOCMOC — TO MHTEPECHO» AAS
BOCIUTAHHHUKOB MAAAIIMX 1 CPEAHUX TPVIIIT AOV. TTOAVYEHME OBPATHOI CBA3MU.
OBCYKAEHUE AOCTUTHYTOI'O PE3VABTATA.

B PE3VABTATE MPOCMOTPA TEAENEPEAAUM, CO3AAHHOI BOCITUTAHHUKAMU
[MOAI'OTOBUTEABHOI K IIKOAE TI'PVIIIbI 110 TEME «KOCMOC», AETU MAAAILIETO AO-
IKOABHOI'O BO3PACTA VCBOWAM TTOHATUA «ITAAHETA», 3ATIOMHUAN HA3BAHUA BCEX
MAAHET COAHEYHOM CUCTEMBI M MX PACITOAOKEHUE OTHOCUTEABHO COAHLIA, BbI-
MOAHUAM MPEAAOKEHHOE CTAPIIMMU TOBAPUIIAMU AOMAIIHEE 3AAAHUE, B PE3VAb-
TATE BBITTOAHEHMA KOTOPOTO COBEPIIEHCTBOBAAW HABBIKU KOHCTPYUPOBAHUSA, CO-
BMECTHO! PABOTBIL.
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M CcrTOAB3OBAHUE LIU®POBBIX DAEKTPOHHBIX PECYPCOB
AAS PA3SBUTUA TTO3HABATEABHOI'O MHTEPECA V AETEN
CTAPIIETO AOLIKOABHOI'O BO3PACTA HA TTPMUMEPE
OPI'AHMBAIIMU TTOMCKOBO-MCCAEAOBATEABCKON
AEATEABHOCTU B JKUBOW ITPUPOAE. ITPOEKT
«[TPUPOAHASA AABOPATOPHSA LIBETA».

Akyv10BA4 EAEHA BAAAMMIPOBHA,
BOCITUTATEAD,
MAAOY Ne43 «M.Aaapimw, 1.0. Cyxorr Aor

CEIMOAHS AKTUBHO HAET TTPOIECC MOAEPHU3AIIMHW W LIHGPOBU3ALINN OB-
PA3OBAHMS, MEHSIOTCS CITOCOBBI U CPEACTBA OBYUEHHSA AETEI. [IPHMHIIMIT DTHUX
MPEOBPA3OBAHHIT OAMH - COBPEMEHHBIM AETAM - COBPEMEHHOE OBPA3OBAHME.
CEMOAHSAIIHUE  AETH — «IHOPOBBIE» AETH — OHU POAMANCH U PACTYT B OKPVIKE-
HUM KOMITBIOTEPOB, UT'POBBIX MPUCTABOK, BUAEOKAMEP, COTOBBIX TEAE®OHOB U
APYTUX [TUOPOBBIX VCTPOMCTB. OHU FOTOBBI K MTO3HAHUIO HOBOTO, K MICCAEAOBA-
HUIO TOI'O, YTO WX OKPYJKAET. M1 HAM, B3POCABIM, HEOBXOANMO HE VITVCTUTh DTOT
MEPHOA M HAYATH OBVYATH DTOIO MAAEHBKOI'O YEAOBEKA KYABTYPE OBIIEHHA C
COBPEMEHHBIMH VCTPOFCTBAMU. BEAB ECTH ABA THITA MOAB3OBATEAS IIHGPOBBIX
TEXHOAOTHIT: TTEPBBIF - HTO TMOTPEBUTEAD, KOTOPBHIIT HCITOAB3VET DAEKTPOHHBIE
VCTPOVICTBA B KAYECTBE PA3BAEUEHUSA, A BTOPOI THIT — DTO CO3UAATEAD, KOTOPBIIT
MMOAB3VETCS UM KAK NCTOUHUKOM MHOOPMAITMH AAS CBOEIO PA3BUTHSA U AAST CO3-
AAHMS YETO-TO HOBOTI'O M MTOAE3HOTO AASL OBIIECTBA. HAM HEOBXOAMMO BOCIH-
TATb TAKOE MOKOAEHHUE CO3MAATEAEI M MPO®ECCHOHAAOB, KOTOPBIE BYAYT CITO-
COBHBI PABOTATD B VCAOBUSX COBPEMEHHOTO TTOCTOSHHO MEHSIOIIETOCS MUPA.

KAKABIFT AOITKOABHHUK — MAAEHBKHIT MCCAEAOBATEAB, C PAAOCTBIO M
VAUBAEHHUEM OTKPBIBAIOIINIT AAST CEBSI OKPYIKAIOIIMET MUP. 3AAAUA BOCIIUTATEAEL
11 POAUTEAEN - TOMOYb COXPAHUTD M PA3BUTH CTPEMAEHHE K IMO3HAHHIO, VAOB-
AETBOPUTb AETCKVIO TIOTPEBHOCTBH B AKTHUBHOWM AEATEABHOCTU, AATH TTHIIY AAS
vMA. B. A. CYXOMAMHCKHIT TTMCAA: «MUP, OKPYKAIOIINIT PEBEHKA, - DTO, MPEKAE
BCETO, MUP MPHPOABI C BE3IPAHUYHBIM BOTATCTBOM SIBAEHHIT, C HEMCUEPTTAEMOTT
KPACOTOI. 3AECE, B TIPUPOAE, BEYHBIIT HCTOUYHNK AETCKOTO PA3VMA». OUEHD BAK-
HO C PAHHUX AET PA3BUBATBH B AETSX VMEHHUE CO3EPLIATB TTIPUPOAY, HACAAKAATHCS
EIO, BIASABIBATBCS 1 BCAVIITUBATHCS.

CErMOAHS MOTEPSACS HEMTOCPEACTBEHHBIN KOHTAKT V AIOAEF C [IPUPOAOTT,
COBPEMEHHBIE AETU B DIMOXY LHOPOBHU3ALIMKM PA3YUHMAMCH BUAETDH BOKPVI ITPE-
KPACHOE, BUAETD, CABIIIATD M CAMOE TAABHOE MOHUMATD «TOAOC TTPHPOABD. AAS
TOTO YTOBBI HTOT TMPOIECC CAEAATD HAMBOAEE TTO3HABATEABHBIM 1 CAMOE TAAB-

293



STEAMS NPAKTHUKH B OFPABOBAHUU. YACTD 2

HOE MHTEPECHBIM, COBPEMEHHOMY PEBEHKY HAPSAY C TPAAMLIMOHHBIMM ®OPMAMU
M3YUYEHUA M TO3HAHUA OKPYKAIOIIEIO MUPA HEOBXOAUMO KOPPEKTHO BKPAIAATH
LHHU®POBBIE TEXHOAOI'MU. BOCHUTBIBATH KEAAHME U YMEHME BHAETD, CABILIATH
MPHPOAY, TTOAVUATE DMOLUMOHAABHOE YAOBOABCTBUE OT EF KPACOTBI M HEIMOBTO-
PUMOCTH HYKHO HAUMHATB UMEHHO C AOIIKOABHOTO AETCTBA. AOIIKOABHBIE V4-
PEKAEHMST KAK PA3 M TIPM3BAHBI CBHIIPATH B OTOM BAKHEMIIYIO POAb, OBECITEUNB
MOAHOILIEHHOE ®U3UYECKOE, [ICUXUYECKOE M AVYXOBHOE PA3BUTUE AETEI.

TTPOEKT «ITPMPOAHAS AABOPATOPUSA LIBETA» - DTO CUMBHMO3 TPAAMLIMI OB-
PA3OBAHUA C MHHOBATHKOI. HAPAAY C TPAAMIIMOHHBIMU, XOPOIIO M3VUEHHBIMU
METOAAMU, TAKUM KAK TMOMCKOBO-UCCAEAOBATEABCKAS AEATEABHOCTB, MBI MC-
MOAB3VEM COBPEMEHHBIE OBPA3OBATEABHBIE PECVPCBI, KOTOPBIE TAK MHTEPECHBI
COBPEMEHHBIM AETSAM, OT DTOTI'O DTOT MPOIIECC CTAHOBUTCA HAMBOAEE VBAEKA-
TEABHBIM. B UIPOBOI ®OPME Mbl 3HAKOMHM AETEI M TTOABOAMM K HOHUMAHWIO
TOTI'O, UTO LBET B JKMBOI IPUPOAE HA OAHOM OBBEKTE MOJKET U3MEHATHCS B TE-
YEHUE BPEMEHM, U OH COAEPKUT OIMPEAEAEHHYIO MHOOPMALIMIO AAS OKPY/KAFOLLIE-
ro MUPA. HO MBI HE TOABKO 3HAKOMMM PEBEHKA, HO M AAEM EMY BO3MOKHOCTb
PE3VABTATBI CBOMX HABAIOAEHMI, YMO3AKAIOUEHUI, BBIBOAOB BOMAOTHUTD B [TPAK-
TUUYECKUI TTPOAVKT B BUAE UTPOBOTO AUAAKTUYECKOIO MOCOBUS, KOTOPBIMU AETU
MOTOAHSIOT CBOKO PA3BMBAIOIIVIO CPEAY B I'PVIIIIE.

CVTh MPOEKTA 3AKAFOUAETCS B TOM, YTOBbl VI'AVBUTb 3HAHUA AETEIN O
LBETE, EI'O CBOMCTBAX M 3HAUEHWU B JKUBOI M HEKUBOI TTIPUPOAE, B XOAE ITOMC-
KOBO-MCCAEAOBATEABCKON AEATEABHOCTH, TOCPEACTBOM LIM®POBBIX TEXHOAOTHIA,
KOTOPBIE TMO3BOAST U3VUUTB LIBET, KAK ®U3UUECKWI TTPU3HAK OBBEKTA KHUBOI
[MPUPOABI, U HA OB BEKTAX PEAABHOTO OKPVKEHUS PEBEHKA.

B PAMKAX AMPOBALIMK AOTTOAHUTEABHO MPOTPAMMBI «ITPAEM, MOAEAM-
PYEM B LIGROGAME» MbI C PEBATAMW MCCAEAVEM OBBEKTBI OKPYKAIOILIEIO MUPA
YEPE3 UX [MPM3HAKU U 3HAYEHUSA [MTPU3HAKOB. I1O 3AAVMKE ABTOPA, VUMTBIBASA, YTO
BEAVIIASL AEATEABHOCTD AOLIKOABHOT'O BO3PACTA MIPA, 3A KAJKABII TTPU3HAK OT-
BEUAET OIPEAEAEHHBIN TEPCOHAK, C KOTOPBIM PEBEHOK MOJKET MOMIPATB. HA-
MPUMEP, «XAMEAEOH» OTBEUAET 3A LIBET. XAMEAEOH, KAK Bbl 3HAETE, VHUKAAb-
HOE JKMBOTHOE, OH CITOCOBEH EI'O MU3MEHATb. MEHAS EI'O, XAMEAEOH CAMBAETCSA C
OKPY/KAIOIINMU ITPEAMETAMU, CTAHOBUTCSA HE3AMETHBIM. AAHHOE CBOIICTBO IIPE-
OBPA3OBAHO B AMAAKTUUECKYIO MI'PY U LIMGPOBYO TEXHOAOI'MIO BEB-ITPMAOKEHMSA
HaMELEON.

Bo BPEMS PEAAMBALIMM  AOATOCPOUYHOI'O TMPOEKTA IO M3VUEHUIO 1 PAC-
[IMPEHWIO 3HAHWI AETEM O LIBETE B HEKUBOW TPUPOAE, UIPASI C HALLIMM LIMOPO-
BbIM XAMEAEOHOM B IPATKM U IPAYA EI'O HA PASAMYHBIX [TPEAMETAX, HAITPHMMEP,
KPACHOI'O XAMEAEOHA HA BCEX KPACHBIX TTPEAMETAX I'PVIIIIbI, Mbl YBUAEAU W V3-
HAAM, UTO KAKABII LIBET UMEET MHOKECTBO OTTEHKOB. MBI [TPOBOAMAM PA3AMY-

294



VYCHOEMHBIE KEACHI PEAJIN3ALIMN STEAM TEXHOJIOIUIA
B JIOIIKOJIbBHOM U HAYAJIBHOM OBPA3OBAHUN

HBIE OTIBITBI M ®KCIIEPMMEHTBI C IIBETOM, VUMAUCH CMEIIUBATD OCHOBHBIE 1IBE-
TA U Y3HAAU Ob OCTETHUUYHBIX HBETOCOUYETAHUAX. [TOAVUEHHASA AOTTOAHUTEABHAS
UHOOPMALIMA B XOAE OIMTBITHO-BKCITEPUMEHTAABHOIN AEATEABHOCTHU U VBUAEHHORE
BO BPEMSA HABAIOAEHUI 3A HEKUBOW TPUPOAON TTOACKA3AAO HAM, YTO MOZKHO
BOABIIE NCITOAB30BATh OTTEHKOB B CBOMX PUCYVHKAX, BEAD LIBET - 9TO UHTEPECHO
1 KPACHBO.
AETO - AIOBUMAS TIOPA AETEN, MHOTOOBPA3HUE KPACOK BOKPVT, ITOBYAM-
AA HAC BBIFITM HA YAULLY M [OUIPATh C HAIIMM XAMEAEOHUMKOM. Mbl 3AXOTEAU
PACIIMPUTDH CBOU 3HAHUA O LIBETE, O ETO MHOTOOBPA3VI, CBOVNCTBAX U 3HAUEHUWN
B JKMBOJ TTPUPOAE. PEBATA BbIAM B BOCTOPI'E, CKOABKO BCEI'O MHTEPECHOI'O OHM
VBUAEAU BOKPYT C TTOMOIIBIO CBOMX KAMEP! IrPASL B MPATKM ¢ XAMEAEOHOM HA
OTOPOAE AETCKOTI'O CAAA, BO BPEMA HABAIOAEHMSA VBUAEAM, UTO LIBET V ATOA U3ME-
HAETCA B MPOLIECCE CO3PEBAHMA. PEBATA CAEAAAUM BBIBOA, UTO ECAU HA TIPEAMETAX
HEKUBOI TTPMPOABI IIBET HE M3MEHSAETCA, TO B JKUBOW IPUPOAE OH MOJKET W3-
MEHATBCA. V1 Mbl 3AXOTEAM BOABIIE Ob 9TOM V3HATb, CAEAAAM TTPEAITOAOKEHUE,
HABEPHOE, LIBET B ITPUPOAE HE TTPOCTO TAK M3MEHAETCA, A HECET OTIPEAEAEHHVIO
UHOOPMALIMIO, A BOT KAKVIO, DTO HAM U MTPEACTOAAO BBIACHUTD.
LIEAB TTPOEKTA 3AKAIOYAAACH B UCCAEAOBAHWU C AETbMM 3HAUEHUA LIBE-
TA B KU3HEAEATEABHOCTH [TAOAOBO-ATOAHBIX PACTEHHI B XOAE ITOUCKOBO-MCCAE-
AOBATEABCKON AEATEABHOCTU AETEN TMTOCPEACTBOM LIHM®POBBIX TEXHOAOTHUIT AASA
PA3BUTHA HABAFOAATEABHOCTH U MCITOAB3OBAHUE MMOAVUEHHON MH®OPMALIUU AAS
COXPAHEHUS COBCTBEHHOI'O 3AOPOBBS. B XOAE MPOEKTA PELIAAMCH 3AAAUU T1O:
0 MCCAEAOBAHUIO 3HAUEHMS LBETA B JKM3HEAESTEABHOCTH TTAOAOBO-STOA-
HBIX PACTEHUII,
0 @OPMHPOBAHMIO VMEHIS BUAETH U3MEHEHUE IIBETA HA OAHOM OBBEKTE,
[TOHUMATb UHOOPMAILIIIO, KOTOPVIO OH 3AKAFOUYAET B CEBE,
O ®OPMMPOBAHNIO HABBIKOB MCCAEAOBATEABCKOM U ITO3HABATEABHOI AE-
ATEABHOCTU AETEN TMOCPEACTBOM HCITOAB3OBAHUA LIMOPOBBIX TEXHOAOTHI
(KAMEPA, BEB-ITPMAOKEHUE HAMELEON, UIPOBOIT TEXHOAOIMN 3D MOAEAN-
POBAHUA B LIGROGAME),
O @OPMHPOBAHMIO TTO3HABATEABHOI AKTUBHOCTU V AETEI CTAPIIETO AO-
[IIKOABHOTO BO3PACTA.
HA NMEPBOM BTAIE BBIAM [TPOAYMAHBI XOA MCCAEAOBATEABCKON AESTEAB-
HOCTH, TEMbI BECEA, TTOAOBPAHBI BOTTPOCHI U AUAAKTUUECKWE WMIPbl. Mbl C PEBATA-
MU HAKATIAMBAAM MHOOPMALIMIO O LBETE YEPE3 3HAKOMCTBO C XVAOKECTBEHHOIT
AUTEPATYPOM, B BECEAAX, [TPOCMOTPE PA3AMYHBIX TMPE3EHTALIUIT U ®UABMOB AASA
AETEN. 3AKPEIAAAN CBOW 3HAHUA B PASAMUHBIX AMAAKTUUYECKUX UI'PAX, AEIMAU,
PUCOBAAU, KOHCTPYHUPOBAAN, CO3AAAN AHEBHUK 1O PE3VABTATAM CBOMX HABAFOAE-

HUWM.
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HA BTOPOM O®TAMNE OPIAHM3OBAAM TTOUCKOBO-MCCAEAOBATEABCKVIO AE-
ATEABHOCTbD, BKAIOUAIOIIVIO HABAFOAEHUE 3A MAOAOBO-AIOAHBIM PACTEHMEM HA
TEPPUTOPUM AETCKOTO CAAA M AOMA. PACCMOTPEAM IMMAOABI C MCTTOAB3OBAHUEM KA-
MEPBI M BEB MPMAOKEHMA HAMELEON M MPUIIIAM K BBIBOAY: 3A TIEPMOA CO3PEBAHISA
ATOAA TIOCTETIEHHO M3MEHAET LBET OT 3EAEHOT'O AO SIPKO KPACHOT'O MAW YEPHOTO,
HACBIIIEHHBIF HBET - 9TO CUTHAA TOTO, YTO SIFTOAA CO3PEAA, A KOPMUHEBBII 1LIBET
CUTHAAM3HPYET O TOM, UTO ATOAA MCITIOPTUAACH, M ECTb EE HE CTOMT.

HA TPETBEM ®TAIE 110 PE3YABTATAM HABAFOAEHMS MbI PEIIMAM CO3AATH
AMAAKTMYECKOE MOCOBUE «CO3PEBAHUE AT'OA, 3HAUEHME LIBETA B OINPEAEAEHUM
EE 3PEAOCTH». COCTABUAM MATPULY MOP®OAOIMUECKOIO AHAAM3A MAM CXEMY
BYAVIIEN MOAEAU. 3ATEM MBI TIPUCTVITUAU K TTPOEKTUPOBAHWIO MOAEAEIT SITOA B
TPEXMEPHOI1 CPEAE LIGROGAME C AAABHENIIEI UX PEAAMBAILIMEN HA 3D MEUATH.
PACIIEUATAAM ATOABI HA 3D TPUHTEPE. 'OTOBBIE MOAEAW MbI C PEBATAMU PACKPA-
CHUAU U AOBABMAU MAOAOHOZKKY.

PE3VABTATOM ITOUCKOBO-MCCAEAOBATEABCKOM AEATEABHOCTH AETEMN CTA-
AO: CO3AAHME LIBETOBOI AEHTBI «VI3BMEHEHUE LIBETA B COOTBETCTBMU C TIEPHO-
AAMU CO3PEBAHMS STOA», U3IOTOBAEHUE HUIPOBOI'O AMAAKTUUYECKOI'O TTOCOBUS C
3D MOAEAAMU  «CO3PEBAHUE ATOA, 3HAUYEHUE LIBETA B OIPEAEAEHUN EE 3PEAO-
CTU», U3TOTOBAEHUE UI'PBI-XOAUAKH «AATOAHOE AVKOILIKO». [TPOEKT ClIOCOBCTBO-
BAA ®OPMHPOBAHHWIO V AETEI HABBIKOB MCCAEAOBATEABCKOI U ITO3HABATEABHOI
AEATEABHOCTH, ®OPMMPOBAHMIO LIU®POBBIX KOMIIETEHLMI B MPOLIECCE CBOPA M
AHAAM3A TTOAVUEHHON MH®OPMALIUK, ®OPMUPOBAHMIO YMEHMS OBOBIIATH [TOAY-
YEHHBIE PE3YABTATBI B BUAE KOMMAOK 3HAYEHMWI U MPAKTUYECKUX TTOCOBUIA.

B 1POLIECCE MPOEKTHOM AEATEABHOCTU V AETEN POJKAAIOTCST HOBBIE UAEHN
1 MPEAAOKEHMA. TEM CAMBIM TTOSBAAETCS JKEAAHUE V3HABATH HOBOE, NCCAEAO-
BATb OKPYJKAIOIIMI MHP, TIPEOBPA3OBBIBATb CBOE ITPOCTPAHCTBO, AOIOAHATH EI'O
HOBBIMU ITPEAMETAMI, B TOM YNCAE HEOBBIYHBIMH, ®AHTA3UITHBIMU. AOLIKOABHBIN
BO3PACT — ®TO TOT MEPHMOA, KOTAA MBI EIIE MOKEM TTPOAYKTUBHO TTIOBAMATH HA
OOPMUPOBAHME MHTEPECA K TTO3HABATEABHOIN AEATEABHOCTH. MBI, MEAATOTHM-AO-
IKOABHMKKM MOZKEM [TOMOYb COBPEMEHHOMY PEBEHKY HATIPABUTD EI'O BAEUEHUE K
M3VUYEHUIO LIMPPOBBIX VCTPONCTB B HY’KHOE PYCAO, TOKA3ATh BO3MOKHOCTH OTHUX
VCTPOYICTB ITPU ITPOBEAEHNM PA3AMUYHBIX HICCAEAOBAHUI. TEM CAMBIM MBI CITOCOB-
CTBYEM BOCITUTAHMIO HOBOI'O [TOKOAEHUS AETEM, TOTOBOI'O K HOBBIM OTKPBITUAM.
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OPrAHM3ALIMU TTPOEKTHON AESITEABHOCTU HA OCHOBE
MHHOBAILIMOHHOWM IMTPOTPAMMHOM CPEABI LIGROGAME

Akyv10B4 EAEHA BAAAUMIPOBHA,
BOCITUTATEAD,

VHEcuxnHA FOAna I EHHAAbEBHA,
[TEAAIOI AOTTOAHUTEABHOI'O OBPA30BAHIA,
MAAOY Ne43 AETCKIIT CAA «MAADBIIILY

. Cyxor lor

B CTATBE PACCMATPUBAETCA MPAKTUYECKUIT TIPUMEP OPTAHU3AIIMU [TPO-
EKTHOW AEATEABHOCTH HA OCHOBE HWHHOBAIIMOHHOI ITPOTPAMMHOI CPEABI
LIGROGAME, PA3PABOTAHHOI C VIETOM STEM-ITOAXOAA IPU OBVUEHUHN AETEI AO-
LIKOABHOI'O BO3PACTA M BO3MOKHOCTEN OTCM — TPH3 KAK CITOCOBA ®OPMHPO-
BAHMSA HABBIKOB CAMOPA3BUTUS 1 CAMOOPIAHM3ALINM, A TAK/KE PA3BUTHA [TO3HA-
BATEABHOT'O UHTEPECA V AETEN AOIITKOABHOTO BO3PACTA.

B a1oxy rAOBAABHOI KOHKVPEHITMN U BBICOKOT HEOTIPEAEAEHHOCTH BY-
AVIIIETO MOBEAWTEASMU OKA3BIBAIOTCS TE CTPAHBI, KOTOPBIE AEAAIOT OCHOBHVIO
CTABKY HA CAMOI'O YEAOBEKA, HA MAKCMMAABHOE PA3BUTUE EI'O IHOTEHLIMAAA, HA
CITOCOBHOCTH AIOAEN AEAATDH JKU3Hb AVUIIE, PA3BHUBATH CEBS, KVABTYPY, OTEUYE-
CTBO, MAAHETY B VCAOBUSAX BBICTPBIX M HETTPEACKA3YEMBIX U3BMEHEHUI. KAIOUEBYIO
POAB B DTOIT HOBOI1 MOBECTKE UTPAET OBPA3OBAHUE. MECTO, KOTOPOE Poccus py-
AET 3AHUMATD B TAOBAABHOM MHPOTIOPSAKE K 2050 TOAY, OMPEAEASIETCS TEM, UTO
BYAET MPOMCXOANUTD B 2018-2024 TOABI B HAIIIMX AETCKUX CAAAX, IIKOAAX, KOA-
AEAJKAX 1 VHUBEPCUTETAX, B COEPE HEITPEPBIBHOI'O OBPA30BAHNSA. COBPEMEHHBII
EAATOT AOAJKEH PA3BUBATD HOTEHLMAA KAYKAOI'O OTAEABHOI'O PEBEHKA, UTOBBI,
OAOVAS K DTAITY BBIBOPA CBOEI'O ITPEAHA3HAUEHMSA U [TPO®ECCUM, B3POCAEIOLLIIT
YEAOBEK OBAAAAA HABBIKAMHW MAAHUPOBAHUA CBOUX AEMCTBHI, MOT HAWITH BBIXOA
B HECTAHAAPTHBIX U TTPOBAEMHBIX CHUTVAIIMAX. IMEHHO ®TH KAUECTBA TTOMOTVT
ETO VCIIEITHOWM COIIMAAM3AIINM M CTAHOBAEHMIO ETO KAK ITPO®ECCHOHAAA. HO
AAST DTOTO TIPOLIECC CAMOPA3BUTUS U CAMOOPIAHM3ALIMU AOAKEH HAUATBCS KAK
MOJKHO PAHBLIE. [TODTOMY BHUMAHME MHOI'MX [ICUXOAOI'OB U [TEAATOI'OB BO BCEM
MUPE PUBAEYEHO K [TPOBAEME, KAK PEBEHOK MOJKET VIIPABAATH COBOIT U KOHTPO-
AMPOBATDB CEBSl B TAKOM CAOKHOM TEXHOAOTUYHOM MUPE.

B 510Xy MePOBU3AIINN 1 TTOCTOSHHOTO PA3BUTHS TEXHOAOTHIT MBI UA-
CTO CABIIIMM, YTO COBPEMEHHOI'O PEBEHKA MAAO YTO MHTEPECVET KPOME TAAKE-
TOB. EIIE HE VMES TOBOPUTD, OH 3HAET, KAK ITOAB30OBATHCS CEHCOPHOI ITAHEABIO.
W HAM, B3POCABIM, HEOBXOAMMO HE VIIVCTHUTb DTOT IEPHOA 1 HAYATH OBYVYATH
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DTOIO MAAEHBKOT'O UYEAOBEKA KVABTVPE OBIIEHMA C COBPEMEHHBIMU VCTPOII-
CTBAMH. BEAB ECTH ABA THIIA TTOAB3OBATEAS LIMGPOBBIX TEXHOAOTUIL: ITEPBBII -
DTO INOTPEBUTEAB, KOTOPBII1 UCIIOAB3VET DAEKTPOHHBIE VCTPOJICTBA B KAYECTBE
PA3BAEYEHMSA, A BTOPOI THII — DTO CO3UAATEAD, KOTOPBII MTOAB3VETCS MU, KAK
HCTOYHHUKOM HMH®OPMALIMK AAS CBOEI'O PA3BUTUSA M AAS CO3AAHUS YETO-TO HO-
BOTO 1 TMOAE3HOTO AASl OBIIECTBA. [TO®TOMY B MPOIIECC OBVUEHUS U PA3BUTUS
PEBEHKA VJKE B AOIIKOABHOM BO3PACTE MAPAAAEABHO C TPAAUIIMOHHBIMH ®OPMA-
MM M3VUEHUSA M [MO3HAHMSA OKPYJKAIOIIEIO MMPA HEOBXOAMMO KOPPEKTHO BKPA-
[IASTH ®OPMHUPOBAHUE LIMGPOBBIX KOMIIETEHLINI AAS TOI'O, YTOBbBI BEIPACTAAO I10-
KOAEHUE CO3UAATEAEN W [PO®ECCMOHAAOB, CIIOCOBHBIX PABOTATDH B VCAOBIIX
COBPEMEHHOTIO TTOCTOSHHO MEHSIOLIEIOCA MUPA. HEOBXOAUMOCTD DTOI'O MOA-
TBEPKAEHO B HOBOM AOKAAAE LIEHTPA CTPATEI'MYECKMX PASPABOTOK
U BBICIHIEV HIKOABI DKOHOMUKIM «ABEHAAIIATH PEIIEHUIT AAS HOBOTO
OBPA3OBAHMA» (ANPEAB 2018 1). KAIOUEBBIMU 3AAAUYAMI MTPOEKTA «[IIKOAA LIM®PO-
BOI'O BEKA», PEAAM3ALINS KOTOPOI'O [MPMBEAET CPEAY OBPA30OBAHIS B HOBOE KAUE-
CTBO, ABASIOTCS: OCBOEHUE COBPEMEHHBIX LIN®POBBIX TEXHOAOIUI, [TPEJKAE BCEIO
— B UX MPUMEHEHNH, BO3MOKHOCTD BBIBOPA 13 LINPOKOI'O HABOPA TEXHOAOTIHIT,
A TAKKE MMPOU3BOACTBEHHBIX U MHBIX KBAAUOUKAITHI PEAABHON DKOHOMUKU; TIE-
PECTPOIIKA METOAHMK OBIIEOBPA3OBATEABHOI IMIKOABI, B UACTHOCTU BHEAPEHHWE
WUI'POBBIX, ITPOEKTHBIX, COPEBHOBATEABHBIX I KOAAEKTUBHBIX METOANK HA OCHOBE
HCITOAB3OBAHMSA HHUOPOBBIX MHCTPYMEHTOB.

B amrEAE 2018 roaA, MYHUIMIAABHOE ABTOHOMHOE AOLIKOABHOE OB-
PA3OBATEABHOE VUPEKAEHME Ne43 AETCKMIT CAA «MAABII» TOPOAA Cyxor Aor
MPUCTYIIMAO K PEIIEHUIO TTIPOBAEMBI COBPEMEHHOIT POCCUFICKOT IITKOABI 11 AOTTOA-
HUTEABHOTO OBPA3OBAHUS: PACTVIIEIO OTCTABAHHA OT TPEBOBAHUIT ITUDPOBH3A-
LMK DKOHOMMKH 1 OCHOBHBIX COEP OBIIECTBEHHOI JKU3HH. BCTPEYA C ABTOPOM
AOITOAHUTEABHOM ITPOIPAMMBI AOIIKOABHOI'O OBPA3OBAHMS «VITPAEM U MOAEAI-
PYEM B LIGROGAME» AAEHOI BAAEPHEBHOI MOAOAHSAKOBOI MO3BOAMAA CTATDH
AETCKOMY CAAY MAOIIAAKOIT 1O ATTPOBALIMU HOBOI OBPA3OBATEABHOI TEXHOAO-
U UTPOBOTO KOMITBIOTEPHOTO MOAEAMPOBAHUS HA BEB-TIAAT®OPME LIGROGAME.
B MIPOIIECCE PEAAMBAIINM ITPOTPAMMBI HCTTOAB3VETCA ITPOIPAMMHOE OBECITEYEHHWE
1O TPEXMEPHOMY MOAEAMPOBAHHIO AAS OBYYEHHS AETEI CPEAHEIO U CTAPIIETO
AOIIKOABHOI'O BO3PACTA HABBIKAM ITPOEKTUPOBAHUS OBBEKTOB B TPEXMEPHOIT
CPEAE C PEAAUBALIMEN OBBEKTA HA 3D MEUATB. 3ATIPOC TOCYAAPCTBA, 1 B YACTHO-
¢t CBEPAAOBCKOI OBAACTU, HA MH/KEHEPHBIE KAAPBI 3ACTABASIET TEAATOT'A BHE-
APATH B OBPA3OBATEABHVIO AEATEABHOCTH HOBBIE VBAEKATEABHBIE TEXHOAOTHU,
KOTOPBIE TIOMOI'VT COBPEMEHHOMY PEBEHKY M3VUHTHh OKPY/KAIOIINI MUP CO BCEX
CTOPOH U ITOHATH, YTO OH VUACTHHK CO3AAHUS DTOIO MHPA.

OBPA3OBATEABHAS ITPOI'PAMMA «MITPAEM 1 MOAEAMPYEM B LIGROGAME» -
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DTO CUMBHO3 TPAAMIINIT OBPA3OBAHMA C MHHOBATHKOI. AOTTOAHUTEABHASA OBLIE-
PA3BMBAFOIIASA [TPOIPAMMA AOIIKOABHOT'O OBPA3OBAHMS ECTECTBEHHO-HAVUYHOIT 1
TEXHUYECKOI HAITPABAEHHOCTH «MI'PAEM M MOAEAMPYEM B LIGROGAME» (ABTOP
MOAOAHAKOBA A.B.) ABAAETCA MOAVABHOF MPOIPAMMON, HATIPABAEHHOI HA PA3-
BUTHE MHTEPECA K TEXHUYECKOMY TBOPYECTBY M MPEAMETAM ECTECTBEHHO-HAVY-
HOT'O HMKAA, OPUEHTALIMM AETEF B UTPOBOM M MO3HABATEABHOIM AEATEABHOCTU
HA HOBBIE CTAHAAPTBI B COEPE MHKEHEPHOT'O OBPA3OBAHUA, CBA3AHHBIE C KOH-
LIEINIHUEN HH®POBOI'O TTPOU3BOACTBA M KOHBEPIEHIIMN TEXHOAOIMIT. TTPOrPAMMA
PEAANU3VET TAK HA3BIBAEMBII STEM — ITOAXOA, KOTOPBII ABAAETCA OAHUM M3 [TPH-
MEPOB KOHBEPIEHTHOT'O OBPA3OBAHINS (ABBPEBHATYPA OT SCIENCE — ECTECTBEH-

HBIE HAVKH, TECHNOLOGY — TEXHOAOI'MH, ENGINEERING WMHKWMHWUPHWHI, TTPO-

EKTUPOBAHUE, AM3AIH, MATHEMATICS

MATEMATHKA) 1 UCIOAB3VET HAEMEHTBI
MMONCKOBO-NCCAEAOBATEABCKOIN AEATEABHOCTH AAS CO3AAHUS BA3Bl DAEMEHTAP-
HBIX ECTECTBEHHO-HAVYHBIX MPEACTABAEHUIT V AETEI M TEXHOAOI'MM COBPEMEH-
HOJ MPOEKTHON AEATEABHOCTH, OCHOBAHHBIE HA LIMGPOBBIX TEXHOAOIMSAX.
AnrosALMs POTPAMMBEL B MAAOY Ne43 roroaa Cyxoit AOr HAYAAACH
B ATIPEAE 2018 TOAA C AETBMM CPEAHEN W CTAPIIEI I'PYIIIBL. B MPOLIECCE PEAAM3A-
LIUU TEPBOTO MOAVAS MTPOTPAMMBI «APY3bsl AMTPEHKA. [TPM3HAKN 1 UX 3HAUEHUIA»
BOCITUTAHHUKNI MCCAEAVIOT OBBEKTBI OKPYJKAIOIIETO MHPA UEPE3 UX ITPHM3HAKU
1 3HAYEHUSA TTPU3HAKOB. 1O 3AAVMKE ABTOPA, VUMTBIBASA, UTO BEAVIIAS AEATEAb-
HOCTb AOIIKOABHOI'O BO3PACTA MIPA, 3A KAKABIIT ITPU3HAK OTBEUAET OIPEAEAEH-
HBIF TTIEPCOHAK, C KOTOPBIM PEBEHOK MOJKET TTOWUIPATH. HAMPHUMEP, « XAMEAEOH»
OTBEUAET 3A LBET, « OCBMUHOI» 3A ®OPMY, « A\ICTOTEA» 3A MATEPUAA, « MYPABBI»
3A KOAMYECTBO U T.A. [TEAATOT OT MMEHH ITEPCOHAZKA 3AAAET BOITPOC AETAM «KA-
KOI ®OPMBI MAUP» MAU «kI3 KAKMX YACTEN COCTOUT CTYA?» M «CKOABKO HOJKEK
AOAJKHO BBITB V CTVAA, UTOBBI OH HE VIIAA», « KAKHMM CTAHET « AMCTOTEA», ECAU OH
CAAET HA AEPEBSHHYIO KPOBATb?». V1 PEBEHOK BKAFOUAET PA3AMYHBIE AHAAM3ATO-
Pbl, UTOBBl UICCAEAOBATBH OBBEKT. 3AAAUY MOKHO VCAOKHATD — OTTAAATD 3ATAA-
KV MMEPCOHAJKA C 3AKPBITBIMH TAA3AMU: «KAKASL ®OPMA CITPATAAACH B MEILIOUKE?»,
«KVAA TIPUAETEA AUCTOTEA». VICMOAB30OBAHWE UIPOBOI AMAAKTHKN C TTEPCOHAKA-
MU-TIPU3HAKAMI CO3AAIOT DMOLIMOHAABHBINT MHTEPEC K M3VUEHHIO U TTO3HAHWIO
OBBEKTOB OKPV/KAIOIIEI'O MHPA. B PAMKAX MPOIPAMMBI MCITOAB3VIOTCA MHCTPY-
MEHTBI OIMCAHUSA OBBEKTA - «[TACITOPT OBbEKTA», «KOIMMAKA MMPU3HAKA» M APYI'ME
MHCTPYMEHTBI OBYUEHMS NCCAEAOBATEABCKON AEATEABHOCTU OTCM-TPI3.
WrrAs ¢ MEPCOHAJKAMU TIPU3HAKAMM, PEBEHOK MOAVUAET TIPEACTABAE-
HUS, KOTOPBIE 3AKAAABIBAIOT OCHOBY AAS AESTEABHOCTU TIO MPOEKTHUPOBAHHIO
MPEAMETOB B DAEKTPOHHOI TPEXMEPHOI CPEAE LIGROGAME. [TPOEKTHAS AEATEAB-
HOCTb OPI'AHM3VETCA B PAMKAX PEAAMBALIMKM OBPA3OBATEABHOI'O MOAVAS «MOU-
[EPBBIE ITPOEKTBI B ®OPMAX» U OBPABOBATEABHOTO MOAVAS «[IPOEKTHMPYEM U CO3-
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AAEM CBOT1 MUP!». TEXHOAOTUSA MOAEAMPOBAHUS TIPEAITOAATAET CO3AAHUE TTPOTO-
TUIMA OBBEKTA HA OCHOBE EI'O MHOOPMALIMOHHBIX [MTPM3HAKOB U PEAAM3YVET KOH-
LEMLIMIO TTOAXOAA K MHKEHEPHOMY OBPA30BAHMIO CDIO.

CTAHAAPT 1. CDIO KAK OBILIMI KOHTEKCT PA3BUTHS MHKEHEPHOI'O OB-
PA3OBAHUA. [TPUHATUE MPUHLIUIIA, COTAACHO KOTOPOMY PA3BUTUE U PEAAM3ALIMS
JKM3HEHHOTO ITUKAA TIPOAVKTOB, ITPOIIECCOB U CUCTEM MPOUCXOAUT B PAMKAX MO-
AEAW «ITPUAVMBIBAN-TTPOEKTUPYIT-PEAAN3VII-VIIPABASAI», KOTOPAS U ABAJETCSA OB-
[IMM KOHTEKCTOM MHKEHEPHOI'O OBPA3OBAHUA.

AAHHBIFT ITPHHLNIT B VCAOBMAX AOIIKOABHOI'O OBPA3OBAHMA 3BVUMT:
CITPUAVMBIBAIT — MOAEAWPVIT — CO3AABAN — UIPAIY, TAE TAK HA3BIBAEMBIN DTAII
«KCIAVATALIMU M3AEAUSA» BYAET HA VPOBHE AOILIKOABHMKA PEAAM3OBAH B BUAE
BKAIOYEHHUS AETCKOTO M3AEAMA B UTPOBVIO CPEAY PEBEHKA. TAKHUM OBPA3OM, VIKE
HA DTATIE AOIIKOABHOI'O OBPA3OBAHMA PEBEHOK OCBAMBAET IEPBBIE HABBIKM TTPO-
EKTHOMN AEATEABHOCTH C MCIIOAB3OBAHMEM AATOPUTMA KU3HEHHOI'O LIMKAA TTPO-
AVKTA CDIO. DTO NMO3BOAAET MOBBICUTH MTO3HABATEABHBIII MHTEPEC PEBEHKA 1
VUUT EIO MAAHWMPOBATBH CBOW AEFICTBMSA B 3ABUCUMOCTH OT MOCTABAEHHOI TPO-
BAEMBI.

ITPOEKT « MAPCUAHCKUE XPOHUKH»

TIPEACTABASIEM TPAKTHKY CO3AAHMSA OBBEKTA AETBMU CTAPIIEIO AO-
LIKOABHOI'O BO3PACTA HA IPUMEPE JKM3HEHHOI'O LIHKAA IPOEKTA «MAPCUAHCKHE
XPOHUKW», B MPOLECCE PEAAM3ALIMKM KOTOPOI'O PEBATA OCBAMBAIOT TAKUE [TOHS-
THS KAK «<KOCMOC, MAPC, MAPCUAHE, 3EMASTHE», «[TPOEKTUPOBAHUEY, «31D) MEUATBY.
B MPOIECCE AAHHOI AESTEABHOCTH TIEPEA HAMH CTOSIAA 3AAAUA, COOPMHUPOBATH
YMEHUE CO3AABATH MOAEAD «PAKETBI» B 3D LIGROGAME.

Ha o1AnE «[TPUAVMBIBAI» OCHOBHOI LIEABIO CTAAA ITIOCTAHOBKA TIPOBAE-
MBI ITPHMEP ®OPMYAMPOBKU ITPOBAEMBI:

0 AMIPEHOK HAC IPHMIAAIIAET COBEPLINTD ITVTEIIECTBUE.
O YTOBbI COBEPIINTE HALIE ITVTEIIECTBUE K DTOM AAAEKOI [TAAHETE, KAKOE
TPAHCIIOPTHOE CPEACTBO HEOBXOAWUMO?

CMOTPUM BHUAEO TIPO MAPC, COBEPIIAEM BHPTVAABHOE ITVTEHIECTBUE
MOCPEACTBOM VR 0OukoB. I'OBOPMM, 4TO TAKOE KOCMOC, KAKUE ECTb ITAAHETHI,
[IPOXOAUT OBCY/KAEHUE TEMBI ITPOEKTA. VI3VUAEM MOAEAM PAKET, OIPEAEAEHHE
OCHOBHBIX TTPU3HAKOB U 3HAYEHMIT IPU3HAKOB PAKETBI, YEM OHA OTAUYAETCSA OT
HA3EMHOT'O TPAHCITOPTHOTO CPEACTBA. 3ATEM MBI TTEPEXOANM K CO3AAHUIO MATPU-
LTI MOPOOAOTUUECKOTO AHAAU3A, MAW CXEMBI MOAEAUPOBAHUS OBBEKTA. PACCMA-
TPUBAEM MAAIOCTPALIMIO PAKETHI, 3AECH MOKHO TTPOAEMOHCTPUPOBATD M PACCMO-
TPETH PAKETY U3 KOHCTPYKTOPA, CHAUAAA MBI HA3BIBAEM EF, UACTH, 3ATEM PA3MEP
YACTEI, UX ®OPMY, KOAMYECTBO U LIBET, ITOMOIAIOT HAM APV3bs AMIPEHKA —
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Vanrka, OcbMUHOT, XAMEAEOH, AMCTOTEA U AP. AETU 3AITOAHSIOT TABAWILY,
HUCIOAB3VS MAPKEPHI M HABOPBI 3HAUEHMIT IPU3HAKOB, KOTOPBIE COBPAHBI B KETi-
CE HA KAJKAOI'O PEBEHKA. PE3VABTATOM AAHHOI'O DTAIIA SBASETCS 3AIIOAHEHHAS
CXEMA MOAEAM OBBEKTA, UCIIOAB3YS KOTOPYIO AETH IMEPEXOAST HA DTAIT « MOAE-
AMPYIT», HA KOTOPOM ®OPMUPYVIOTCA DAEMEHTAPHBIE MPEACTABAEHUS O CITOCOBAX
MPOEKTUPOBAHUSA M IMTPEOBPA3OBAHISA OBBEKTOB B YCAOBMAX TPEXMEPHOI CPEABI
LIGROGAME.

AN CO3AHUSA OFBEKTOB B DAEKTPOHHOIT CPEAE LIGROGAME AETBMU HC-
[MOAB3VIOTCS BA3OBBIE TEOMETPHYECKUE ®OPMbBI, KOHCTPYKTUBHAS AESTEABHOCTD C
KOTOPBIMH TIO3BOASIET CO3AATH OBBEKT IO OBPA3LY MAM TTO 3AMBICAY. [TOAOBHAS
®OPMA MOAEAMPOBAHMA OTHOCUTCS K TEXHOAOTUAM MATEMATHUYECKOTO MOAEAU-
POBAHHS, TTOA KOTOPBIMH [TOAPA3YMEBAETCS OPTAHU3AIINS TTEAATOIOM ®BPUCTHUUE-
CKU OPUEHTHPOBAHHOI'O TIPOIIECCA CO3AAHUSA PEBEHKOM MOAEAEN ITOCPEACTBOM
MMPOCTEMIINX ITAOCKOCTHBIX M IMPOCTPAHCTBEHHBIX MATEMATHYECKUX ABCTPAKLINIT
[7].

HA TPETBEM BTATE «CO3AABAI» AETH 3HAKOMSATCS C COBPEMEHHBIM CITO-
COBOM TMPOM3BOACTBA MYTEM TMOCAOMHOIO CHMHTE3A. COBMECTHO C MEAATOIOM
COXPAHEHHAS LIM®POBASI MOAEAB B @OPMATE STL MEPEHOCUTCS B TTIPOTPAMMY «ITO-
AWTOH» AAST 3D TIPUHTEPA. [TPOIPAMMA PYCHOUILIMPOBAHHAS, TTODTOMY UNTAIOIIUE
AETH TTOHUMAIOT, YTO OHH AAIOT 3AAAHHWE IIPUHTEPY HATIEUATATH TV MOAEAB, KO-
TOPVIO OHU CMOAEAMPOBAALL.

PE3VABTAT BTAMA «CO3AABAITY» - TOTOBAS MOAEAB, CHAUYAAA UCIIOAB3YET-
Csl B TPAAULIMOHHOI [TPOAVKTUBHOI AEATEABHOCTH (PACKPALUMBAETCSA), A 3ATEM
HACTVITAET 3AKAIOUMTEABHBIN OTAIM «TPAT». AETH TIPEATIOAATAIOT, KAK MOZKHO
MMOUTPATB C CO3AAHHON MMU MOAEABIO U FTOTOBSAT COBMECTHO C ITEAATOTOM PA3-
AMYHBIE UI'PBl. HAIIPUMEP, ITPOAVKTAMH COBMECTHON AEATEABHOCTU VYACTHUKOB
OBPA3OBATEABHOT'O ITPOLIECCA CTAAN: AEKOPALIMI AASL HACTOABHOI POAEBOIT UI'PHI
«TEPEMOK HA HOBBII AAA», HACTOABHAS UIPA-XOAMAKA «I TEPBBIIT KOCMOHABTY, MA-
KET KOCMO-CTAHILINM M3 KOHCTPVKTOPA «B3AET-MTOCAAKA» U T.A.

ITroEKT « HOBOTOAHUE UTPYIIKH»

B 1POLIECCE PEAAM3ALIMK MTPOEKTA «HOBOIOAHWE MUI'PYIIIKMY» PEBATA OC-
BAMBAIOT TAKUE TMOHATHSA KAK «PVCCKUE TPAAULINN, CEMEMHBIE TPAAMLIMN, CUM-
BOA, IMPASAHMKA HASHAUYEHWE WUI'PVIHEK 1 T.A.», «KITPOEKTHMPOBAHME, «3D TEYATH».
B nPoLIECCE AAHHOIM AEATEABHOCTU TEPEA HAMU CTOSAA 3AAAYA, COOPMHUPOBATDH
VMEHME CO3AABATD MOAEAB HOBOTOAHEN UTPYIIKK B 3D LIGROGAME.

HaA o1ANE « [ TPUAYMBIBAI» OCHOBHOI LIEABIO CTAAA TOCTAHOBKA ITPOBAE-
Mbl. [TPUMEP ®OPMYAMPOBKU TPOBAEMBI:

0 AWI'PEHOK V3HAA O HOBOTI'OAHEM ITPASAHUKE M O TPAAWLIMU VKPAIIATH
CHMBOA OTOI'O MPA3AHMKA - EAOUKY. OH PEIINA TOKE YKPACUTb EAKY B CBOEI
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AABOPATOPHM, HO OKA3AAOCBH, UYTO V HEI'O HET HI'PVIIEK, KOTOPBIE MOKHO
ITOBECHUTDb HA EAKV.

0 MOJKEM AU MBI TOAAPHTD AWNIPEHKY WI'PVIIKM, KOTOPBIMW MI'PAEM B I'PVII-
IE, YTOBblI OH IMOBECHA MX HA EAKY? HET, HV/KHBI CITELIMAABHBIE WMI'PYIIKM.

PACCMATPUMBAEM PA3HBIE MIPYILIKU: MATKNE, KOHCTPYKTOP, KVKOA. CPAB-
HUBAEM UX C EAOUHBIMM U AHAAM3UPYEM. UTO OBA3ATEABHO AOAKHO BBITh V
EAOUYHON WIPYIIKM? ONPEAEASEM 3HAUEHHSA WX ITPU3HAKOB I10 IIBETY, PASMEPY,
MATEPHAAV.

3ATEM Mbl MPOXOAMM BCE OTAIIbI TTPOEKTA (COBAAHI/IE MATPHULIBI MOPDO-
AOTMYECKOI'O AHAAWM3A, 3AITOAHEHME CXEMbI MOAEAM OBBEKTA, MOAEAMPOBAHWE
OBBEKTA, CO3AAHME OBBEKTA C ITOMOIIBIO 3D IMPUHTEPA, AEK()PI/IP()BAHI/IE), KOTO-
PBIE OIMMUCAHBI BBILIE. 3ATEM HACTYIAET 3AKAIOUUTEABHBIA DTAI - «ATPAIY. AF,TI/I
TMMPEATTOAATAIOT, YTO AWUTPEHKY MOKHO CAEAATDB CIOPITPM3 - VKPACHUTB EAKY B AA-
BOPATOPHUMN CO3AAHHBIMM 1M PACKPAIIEHHBIMM MI'PVIIKAMM.

Bo BPEMA Wbl C MOAEASAMM, CO3SAAHHBIMIM COBPEMEHHBIM CITOCOBOM B
[MPOLIECCE TTPOEKTHOMN AEATEABHOCTH, V AETEN POKAAIOTCSA HOBBIE MAEN U TTPEA-
AOKEHUSA AAS AAABHEHIIETO MOAEAUPOBAHUS B ®AEKTPOHHOI CPEAE LIGROGAME.
TEM CAMBIM MOSBASETCS JKEAAHUE V3HABATH HOBOE, UCCAEAOBATD OKPVKAIOLINIT
MMUP, TIPEOBPA3OBBIBATE CBOE ITPOCTPAHCTBO, AOITOAHATH ET'O HOBBIMU ITPEAMETA-
MU, B TOM UMCAE HEOBBIUHBIMM, ®AHTASUITHBIMU.

HAAEAEHHBIN C POKAEHUA BO3MOKHOCTbBIO CABIIIATD, BUAETDL, YVBCTBO-
BATDB, PEBEHOK KAAHO TI'AOTAET MHO®OPMALIMIO M TTO3HAET CKPLITBIE OT HEI'O CE-
KPETBI MUPA. B3POCABIM MOPOIO CAOKHO MOHATH WM TTOACTPOUTCS TOA TO, YTO PE-
BEHKY BCE B HOBMHKY. TO, YTO KAKETCA OBBIAEHHBIM MAM AAKE CKYUYHBIM, MOKET
MPEACTABAATBCSA PEBEHKY HEBEPOATHBIM ITPUKAIOUEHUEM. BAKHO HE VIIVCTUTH
DTV BO3MOKHOCTD M TTOAAEPKATH MHTEPEC K OTKPBITHUAM HAAOAT'O.

AOLLIKOAI:HI)H;I BO3PACT — OTO TOT ITIEPHMOA, KOI'AA Mbl EIIE MOJKEM ITPO-
AVKTUBHO TTOBAMATH HA ®OPMUPOBAHUE MHTEPECA K IMO3HABATEABHON AEATEAB-
HOCTH. MbI, MEAATOT'M-AOIKOABHUKN MOJKEM TTOMOYb COBPEMEHHOMY PEBEHKVY
HATIPABUTBH EI'O BAEYEHHWE K M3VUEHUIO I[TUOPOBLIX VCTPOMCTB B HV/KHOE PVCAO,
IMOKA3ATH BO3MOJKHOCTU DTUX VCTPOVICTB B IPOBEAEHNN OTIBITOB 1 MCCAEAOBA-
HUI. TEM CAMBIM Mbl CIIOCOBCTBYEM BOCHWTAHMIO HOBOI'O TTOKOAEHMS AETEI,
KOTOPBIE BAAAEIOT CITOCOBHOCTAMM MCITOAB3OBATDL PASAMYHBIE CPEACTBA AAS CBO-
EI'O VCOBEPIIEHCTBOBAHMA 11 POCTA, ITPOUCXOAUT IMO3UTHUBHOE BAMAHWE HA COLIM-
AAMBALIMIO PEBEHKA, TOTOBOT'O K HOBBIM OTKPBITHAM.
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