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IMpeaucaoBue

Veaocaemvre vumamenu!

Hannwiii cooprux — nepeulii 6 cepuu @PUM (« Dopmuposanue unxcenepnozo
mulutnenuss 6 wkoney). C Kaxicoblm 2000M 6327180 Nedazoc08 6ce NPUCmaibHee
cocpedomauueaemcs Ha npodremax, cesazaHHvix ¢ amou memou. Coscem ewje
HeOagHO 80NPOCHL BOCNUMAHUS UHIHCEHEPHBIX KAOPO8 ObLIU NPepo2amueoul 8blCUIUX
YuebOHbIX 3a6e0eHull, a ce200Hs HA NO8eCMmK) OHs 8bIXOOUM GONPOC O PA38UMUU
UHIICEHEPHBIX KOMNEemMeHYUull Y WKOJIbHUKO8. B meuenue Heckonvkux nem Hauia
WKoa peanuszyem npoexkm no noo0eprHCKe U CONPOBOHCOCHUIO 0esmeTbHOCMU NO
Gopmuposanuro undicenepro2o moiuiienus, ¢ 2018 eooa - 6 cmamyce edepanvhoi
UHHOBaYUOHHOU naowjaoku. Iledazoeamu wKonbl Ovll paspaboman pecypc

https://proiskra.ru/, xomopuwiti 6 nacmosiuee epems NOCMOSHHO PA36UBACMCSL U

nonoJiHiaencAa mamepuaiamu ons paseumu KOMI’lemeHI/;I/ll:Z, HeoOX00uUMbIX OJis

0emcKo20 MexHU4ecKo2o meopdecmed.

Jlanmnwiit cooprux — nepeviii vinyck 3adymanuou cepuu. Crooda eouinu
mamepuansl neoazo208, HApabomaHHvle HA NepP8oM dMane IKCNePUMEHMATbHOU
pabomsl U npeocmagienHvle HA Bble30HOM CEeMUHAape WKOIbl 6 DPAMKAX
X Bcepoccuiickou KOH@hepeHyuu c MeAHCOYHAPOOHBIM yuacmuem

«Unpopmayuonnvie mexnonozuu 011 Hosotl wkovly.
Coopnux cocmoum u3 08X uacmeil.

1. Obwue 6onpocert npobnemvr  «DPopmuposanue  UHHCEHEPHO2O
MolulieHuss 6 wkoae» - pazoer 1 «Dopmupyem umdiCceHepHoe
MoludieHue»

2. Ilpakmuueckue 80npochbl UCNONb30BAHUSA PA3TUYHBIX NE0A20SUYECKUX

mexHnono2ull - pazoen 2 « Texnonozuu, UHCmMpymeHmsl, pe3yiomamy.


https://proiskra.ru/

Pasoen 1.
OOPMUPYEM HH) KEHEPHOE MBILIIJIEHUE
(TEOPETHYECKAA JIUCKYCCHA)



Apmonunckas M. B.

d)opanOBaHne HHIKCHECPHOI'O MBIIIVICHUA B IIIKOJI€—

maru no peanusanuu npoexkra «MCKPA»

[Ipeacrasnsiem B Te3ucHoM Bapuante onucanue npoekra « MICKPAy, koTopsii
pa3pabatbiBaeTcs 1K0JIOHN B cTaryce denepanbHO HHHOBAIIMOHHOM MJIOIIAIKH 110
teme: «llognepxkka U CONPOBOXKIEHUE JAEATEIBHOCTH 10 (OPMUPOBAHUIO
MH)KEHEPHOT'O MBIIIJIEHUS IIKOJIbHUKOBY.

Mooenv unnosayuonnozo oopazosamenvrozo npoekma « MCKPA»

TeMa HHHOBALIMOHHOI'0 00PAa30BATEIBLHOIO MIPOCKTA

«IIpoekr «HMckpa» - momuepkKka M CONPOBOXKICHUE JEATEIBHOCTH I10
(GhopMHUPOBAHUIO MHKEHEPHOTO MBIIUICHUS ITKOJILHUKOBY.

Ilenb HHHOBAMOHHOIO 00PAa30BATEJIBHOIO NIPOEKTA

Co3nanue ycnmoBud  Jiisi  (pOPMUPOBAHUS  MHXKEHEPHOTO  MBIIUICHUS
oOyyarommxcsi M TOBbIIEHUE A(OPEKTUBHOCTA HATOro IMpolecca 3a CyeT
BO3MOKHOCTEHN r1100aqbHOM CETH.

3a1a4yu MHHOBALIMOHHOI0 00PAa30BaTEJIbHOI0 NPOEKTA

—CO371aTh MHTEPAKTUBHBIN KOMIUIEKCHBIN HH(GOPMAIIMOHHO-00pa30BaTEIbHBIH
pecypc NOIEPKKU IEATEIbHOCTH MEJaroroB M y4amuxcs B 00J1aCTH TEXHUYECKOTO
TBOPYECTBA;

—pa3paboTaTh W peaqn3oBaTh 0Opa3oBaTENbHBIE MPOrPaMMbl y4EOHBIX
MOJYJIEW W BapUaTUBHBIX KypCOB YpPOYHOM M BHEYPOUHOU JEATEIIBHOCTH
€CTECTBEHHOHAYYHOW M TEXHUYECKON HAIIPABICHHOCTH;

—anpoOupoBaTh U BHEAPUTH HOBbIE MPAKTUKO-OPUEHTUPOBAHHBIE TEXHOJIOT UM,
(hopMBbI U MHCTPYMEHTHI 00yueHHs U (HOPMUPOBAHUSI WHXKEHEPHOTO MBIIUICHUS
oOyyJarommxcs;

~CO3/1aTh  yCIJIOBHUS, TIOBBIIAIONIME MOTHUBAIIMIO OCO3HAHHOTO BBIOOpA
WH)XCHEPHO-TEXHUUYECKUX Tpodeccuii B COOTBETCTBUM C COOCTBEHHBIMU
WHJUBUTyIbHBIMA BO3MOXHOCTSIMU, (OPMHUPOBATh TOTOBHOCTH OCYILECTBISATH
TPYAOBYIO AEATEIBHOCTD, CBI3AHHYIO C MHKEHEPHBIMHU CIIEIIUATIbHOCTSIMY;

~pa3paboTaTh MEXaHHU3Mbl CETEBOIO B3aAUMOJEUCTBHS, O00OECIEeUHBAIOIINE
MHTETPALIMIO  PECYpCOB  00pa30BaTENIbHBIX  YUPEXKICHUM 1 pa3BUTHUS
WH)XCHEPHOTO0 MBILIUICHUS, HAayYHO-TEXHUYECKOIO TBOPUECTBAa OOYyYalOUIMXCSA U
pocT KBanu(UKAIIMH MEIaroroB B 00JIaCTH WHKEHEPHOTO MPOSKTUPOBAHUS.

KuarwueBble 3Tanbl (CPOKH) peain3alni MPOeKTa

1 aran (moarorosutensHbIi) 1.01.2018 - 10.09.2018

2 stan (ocHoBHoi) 11.09.2018 — 10.09.2020
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3 aran (3akmounTenbHbI) 11.09.2020 — 31.12.2020

OxBaT MHHOBALIMOHHOT0 00Pa30BaTEJIbHOI0 MPOEKTA (1I€JIEBbIC TPYIIIBI, HA
KOTOPbIE OPUEHTUPOBAH MPOEKT)

Yuawuecs

dopMUpoBaHUE OCHOB MHKEHEPHOTO MBIIUICHUS, MpodopueHTaIus,
npoOyKJIeHHe MHTEepeca K pa3IMYHbIM HaIpaBJICHHUS TEXHUYECKOTO TBOPYECTBA,
JOTIOJTHUTEILHOMY 00pa30BAHMIO TIO 3TUM HaIPaBJICHUSIM.

Ileoazozeu

[ToBbIIeHne KBamU(UKAITUU B 00JIACTH HOBBIX TEXHOJIOTHH, OCBOCHHE HOBBIX
KOMIETEHIIUM, pacIMpeHne Kpyrozopa. Metoauueckas moMOIb MPU MTPOBEIACHUN
3aHATUI BHEYPOUYHOU JIESITEIBHOCTH M0 TEXHUYECKOW HATIPABICHHOCTH.

Ileoacoeuueckoe coobuecmeo

CozllaHre MpOCTpaHCTBA TMEJArOrHYecKoro OOIICHHS Ha HHTEPHET-pecypce
proiskra.ru

Pooumenu

[ToMomrs B mpodopueHTalNK eTeH, B pa3BUTHH CIIOCOOHOCTEHN, OJJTapEHHOCTH,
BBISIBJICHUE CKJIOHHOCTEM K 3aHSTHSIM TEM WU UHBIM BUJOM JOMOJHUTEIHHOTO
oOpazoBaHus, POpMHUPOBAHUE UHTEPECOB.

Kparkoe mnpencraBiieHHMe KOHUENUMH W WIeH WHHOBAIMOHHOIO
00pa30BaTeJIbHOIO MPOEKTA

[TocTpoenue coBpeMeHHOTr0 00pa30BaTENHLHOTO Mpoliecca I0KHO YUUTHIBATh
HOBBIC TpeOOBaHUA K KOMIIETEHIUSM IIKOJHLHUKOB, CBSI3aHHBIC C TOSIBJICHHUEM
MPUHIUNHAIBHO HOBBIX PHIHKOB TpyJa. DTO JIeJIaeT aKTyaJdbHBIM YK€ B IIKOJIE
MOATOTOBKY 1O  Pa3IMYHBIM  HAMNpPABJICHUSM  WHXEHEPHO-TEXHUYECKHUX
CIEIUAIBHOCTEM,  CHEIMaIbHOCTEH HA  CThIKE €CTECTBEHHO-HAy4YHBIX U
MaTeMaTUYECKUX NUCIUIUIMH. Pa3BuTHE 3TUX HampaBieHUN B IIKOJE OCIOKHEHO
neUIUTOM KaapoB, y4eOHO-METOIMYECKIX U HOPMAaTUBHBIX PECYPCOB.

HopMaTMBHBIM OCHOBaHHMEM /ISl BbINOJHEHUS] TMPOEKTA SBISIETCS
[Togmporpamma "Pa3Butue MOMIKONBHOTO, OOMIETO H  JIOMOJHHUTEIHLHOTO
oOpa3zoBanus xaerei" ['ocygapcTBeHHOW MporpaMMbl poccHicKO# (denepanuu
"Pazputue obpazoanusa" Ha 2013 - 2020 roasl. OgHa U3 3a7a4 rocy1apCTBEHHOM
MOJMTUKU B cepe oOpazoBaHUsI, periiaMeHTUpyeMasi MPOrpaMMoOi, 3BYUUT TaK:
«MonepHuzanusi cofepkaHusi 0o0pa3oBaHUsI U O00pa30BaTEIbHOW Cpeibl s
oOecrieueHnsi TOTOBHOCTH BBITYCKHUKOB 00111€00pa30BaTEeIbHBIX OpraHU3aluid K
JTanbHENIIeMy OOy4YeHHIO U JCSTEIHPHOCTA B BRICOKOTEXHOJIOTUIHONW IKOHOMHKE).
B pamkax BbIIIE€yKa3aHHOTO Hall MPOEKT OyJIeT pa3BHBAThCS KaK CETMEHT
nudpoBoil 00pa30BaTEIBHON Cpelbl IIKOJIbI, KOTOPBI HHTEPECEH YyYallumcs,
MOJIE3EH nearoraM, u 0y1eT, TeM caMbIM, MOTUBHPOBATH TEXHUYECKOE TBOPUECTBO



neteil 1 GopMHUPOBATH y MENAaroroB MpopecCuoHaNIbHYI0 TOTOBHOCTh Pa3BUBATH
WH)XCHEPHOE MBIIIJICHHE 00YyYaroInXCsl.

KpaTtkoe onucanne HHHOBAIMOHHOTO 00Pa30BaTEJIbHOIO NIPOEKTA

[IpemyiaraeTcss  MCHOJIB30BaTh  BO3MOXKHOCTH — TVIOOQJIBHOW  CETH IS
CUCTEMATHU3AlMK y4eOHO-METOJUYECKUX MAaTEepUajoB, OpraHU3allMd HHTEPHET-
noprajga KOMIUIEKCHOM TONJEPKKH U COMPOBOXKACHHS JICSITEIBHOCTH IO
(hOpPMHUPOBAHUIO CUCTEMHOTO MH)KEHEPHOTO MBIILICHUS IIKOJIBHUKOB. [Ipu sTom
npodeccroHanbHOe COOOIIECTBO CErOJHS MPEIOCTaBIseT OONbIIOE KOJIHMYECTBO
pa3aNuYHBIX MH(OPMALMOHHBIX PECypCOB MO  KIIOYEBBIM  HAIMpPaBIICHUSM
TEXHUYECKOTO TBOpUeCcTBa (POOOTOTEXHUKA, ANEKTPOHUKa, 3D-MojenupoBaHue),
KOTOpBhIE MOTYT OBITH XOpoleid 0a30i Iyl pa3pabOTKK MporpaMM BHEYPOUHOMH
JESITEIbHOCTH, JOMOJHUTEIBHOTO O0pa30BaHUsA, KOPPEKIHH M IEepecMoTpa
COJEpXKaHUs TIpeaMETa TEXHOJIOTHSL. WNHTepHeT-nopran MOXET CTaTh
ITIOMOIIIHUKOM, OTBEYAIOIIMM Ha 3aIpOChl IIKOJIbl KOMIUIEKCHBIMU PELICHUSIMU
(HopmaTuBHast 0Oa3a + y4eOHO-METOAMYECKHE MaTepuaiabl + BJIEKTPOHHBIC
o0Opa3oBaTeNbHbIE PECYPCHI), KOTOPBIE AIPOOMPOBAHBI U MOTYT OBITh IEPEHECEHBI B
MPAKTUKY JPYTUX 00pa30BaTENbHBIX YUPEKICHUM.

AKTYyallbHOCTb TEMBI OIBITHO-3KCIIEPUMEHTAIBHON pabOThl Ompenensercs
LENbIM PpAIOM (DaKTOPOB, MOBBIIIAIOIIMX LIEHHOCTh HWHXEHEPHOTO 00pa3oBaHUs
cerogHs. JTo:

— TOCYJIapCTBEHHBIN 3aKa3 Ha MOATOTOBKY WH)KEHEPHBIX KaJpOB HOBOM
dopmanmu, yYpOBEHb KBaNM(UKAUU  KOTOPBIX  COOTBETCTBYET
TpebOoBaHUsIM IIU(POBON SKOHOMUKH;

— CHPOC PEaJbHOI0 CEKTOPa Y3KOHOMMKH, CBSI3AHHBIMU CO CIIOKHMBILIMMCS
Ae(PUIMTOM KBaTU(UIUPOBAHHBIX HHXXEHEPHBIX KaJpPOB;

— TEXHOJIOTHYECKUH TMpOrpecc, MOPOXKIAIOIMMA OO0JIbIIOE KOJIUYECTBO
HOBBIX  HMHTEPECHBIX,  HWHTEJUIEKTYaJIbHO-€MKHX  HalpaBJICHHUU
(poboTOTEXHHMKA, OUOTEXHOJIOTMH, HMCKYCCTBEHHBIH  WHTEJUICKT,
OonplIMe JaHHbIe, UH(POPMAIMOHHAs 0€30MacHOCTh U Ap.), KOTOpPbIE
MONYJIIPUZUPYIOTCSA, CTAHOBATCSI MOJHBIMA M BBI3BIBAIOT HHTEPEC
yYaumxcsi ¥ pOIUTEIIEH.

Takum oOpa3oM, MOXXHO KOHCTAaTUPOBATh BBICOKYIO IOTPEOHOCTH B
MPOJYKTUBHOW U 3PPEKTUBHON paboTe IIKOJIBI B HAMpaBlieHUH (POPMUPOBAHUS
MBIIUICHUS PACTYIIMX HWHXEHEPHBIX KaJpOB, MPU HEAOCTATOYHOW MOAJEPHKKE
JEeSATEIBbHOCTH KO MO (POPMUPOBAHUIO MHXEHEPHOT'O MBIIICHUS 00YyYarOIIUXCsl.

[TorTOMY, MHHOBAaMOHHBIM MEXaHU3MOM, KOTOpBIA OyAeT pa3paboTaH B
pe3yibTaTe peanu3aluy NPOEKTa, CTAHET KOMIUIEKCHAS MOAAEPKKA ACSITEIbHOCTH
MEJaroroB M y4yammxcsd B OO0JIACTH TEXHUYECKOTO TBOPYECTBA IOCPEICTBOM

CO3laHusA B TJ00aTbHOM CETH HWHTEPAKTUBHOTO HH(OPMALMOHHOTO TMoOpTaia
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https://proiskra.ru/  —  memaroru4eckoro - IPOCTPAHCTBA  MHOMACPKKHA |
CONPOBOXK/ICHUS JICATSILHOCTH TI0 (POPMUPOBAHUIO HHIKCHEPHOTO MBIIILICHUS.

Co3nanue ycloOBUH M OpraHu3anus JACSTENbHOCTH M0 (POPMHUPOBAHUIO
WH)KCHEPHOTO MBIIUICHUSI O0YYAIONIUXCS - OJTHA M3 CIOXHBIX COIUOKYJIBTYPHBIX
npobiieM IIKONbI CerofHs. PemieHue ee TpeOyeT ydeTa BBICOKOW JTHHAMHUKH
Pa3sBUTHSA HOBBIX TEXHOJOTMH W CO3JaHUS CHCHUAIBHBIX aJCKBATHBIX AITOMY
IeITarOTHYECKUX ~ YCJIIOBHM, B TOM YHCIIE CPEACTBAMH  00Opa30BaTEILHOM
TexHochepsl. Boblias poiib B MPOEKTE OTBOAUTCS UCIIOIB30BAHUIO BOZMOKHOCTEH
CEpPBHUCOB TJI00ATBHOM CETH KaK JJIsi CHCTEMATU3allMd W OPTaHU3alliu JOCTYyMa K
y4eOHO-METOIMYECKUM MaTephajaM, Tak U Ui CETEBOTO B3aWMOJICHCTBHS U
0OMEHa OTIBITOM C COI[HATIbHBIMU TAPTHEPAMHU.
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Lnepx A. A.

Bri0paTs npogeccuro nu:kenepa Mo:kHO B 10-11 ki1acce miu cienyer

TOTOBUTH Ce0s1 K NHKEHEPHOMY TBOPYECTBY C JIETCKOIro caga?

Bompoc, xorga Hajo HAYMHATE 3alyMBIBaThCA 00 HH)KEHEPHOM 00pa30BaHUM,
HE TaK MPOCT, KaK KaKeTCs Ha MepBbIi B3MIIAA. /{1151 TOoro, 4ToOBl OTBETUTH HA HETO,
HY’KHO CHaJasa ONpeeIUThCS, YTO Mbl UMEEM B BUY 0]l TEPMUHOM «HMHKECHEPHOE
oOpa3oBaHHe» U, IUUPE, KUHKEHEPHAs AESITEIbHOCTHY.

CrnoBapu cpasy cOOOIIAOT HaM, YTO «UHKEHEpHas AESITEIbHOCTb — 3TO
«JIeATEIIHOCTh B c(pepe HaAyKH U MaTepUaIbHOTO MTPOU3BOJICTBA, HAIIpaBJICHHAs Ha
MIPUMEHEHUE HAyYHbIX 3HAHUW W MPOM3BOJCTBEHHOIO ONBITA JUJISl CO3JaHUS
TEXHHUYECKHUX YCTPOMCTB U TexHoJorum» [1].

Tak kak pedb HJIET O MPUMEHEHHH HAYYHBIX 3HAHMI, TO, €CTECTBEHHO, JI0
MOJIy4YEHHUsI STUX HAYYHBIX 3HAHUHI peur 00 MHKEHEPHOU NeATENbHOCTH ObITH HE
MOJXET.

Ho kak ToJIbKO MBI IBITAEMCS IOCMOTPETH Ha MPOOJIEMY UyTh LIUPE, CUTyalHs]
MeHsgeTcsl npuHIunuanbHo. Kiaccuk — poccuiickoil  punmoco@uu  TEXHUKH
I1. K. DOHrenemetiep TOBOPHUT, 4yTO «UHXEHEpUs €CTh VCKYCCTBO
L[E€JICHANIPABJICHHOTO BO3CICTBUS HAa MPUPOY, HCKYCCTBO CO3HATEIBHO BHI3bIBATH
SIBJICHHSI, TIOJIL3YSCh 3aKOHamu mpuponsd» [2]. PebGeHok, ocBawBas wmup,
MHTYUTUBHO TIOCTUIaeT 3aKoHbl npupoAbl. M Kak TOJBKO OH HayMHaET
LIEJICHANIPABJIICHHOE BO3JICHCTBUE HA HEE, BO3HUKACT MH)KEHEpHAs JESATEIBHOCTb.
BoznBurnys nupamuay U3 KyOMKOB, OH MOCTUI TEM CaMbIM 3aKOHBI MPUPOABI (B
ATOM YacTH) W HAYYWICS HX HCIOJIb30BaTh JJIA BOIUIOUIEHUSI CBOETO 3aMbICIIA.
[Tocnennee 3amMmeyanne 0COOEHHO BayKHO, TOCKOJIBKY B MJIAIIEM BO3PACTE pEOECHOK
YUHUTCS TIPEXKJIE BCEro Yepe3 pernpoayKTUBHO-TIOAPAKATEIbHYI0 aKTUBHOCTh, IIPH
MOMOILIM KOTOPOM OMBIT CaMOCTOATENBHON JeATEIbHOCTH HAKAIUIMBAETCSl 4Yepe3
OMBIT APYTOro.

OnHako NCUXOJIOTU CXOIATCS BO MHEHHMH, YTO JUJISI ITOJIHOLEHHOTO Pa3BUTHS
JUYHOCTH 3TOTO BUJA aKTUBHOCTH HEIOCTAaTOYHO. [I03TOMY CO BpeMeHEM K HEMY
MOAKIIOYAIOTCA €lIe JIBa: IOMCKOBO-HCIIOJHUTENIbCKUI, XapaKTepU3YIOLIUNcs
CTpeMJIeHHeM peOeHKa OBJIAJCTh CIIOCOOaMU MPUMEHEHUSI 3HAHUN B U3MEHEHHBIX
YCIOBHUSIX W TBOPUYECKHIA, XapaKTEPU3YIOUIUICS  BBICOKUM  YPOBHEM
MO3HABATEJIbHOIO MHTEpeca peOeHKa, €ro CamMoOCTOSATENbHOCTH, CTPEMJIEHUEM
HAaWTH HECTaHJApTHbIE MMyTH pELIeHUs NocTaBleHHbIX 3anad. (Kmaccudukarus
Mo3HaBaTeIbHOM akTHBHOCTH AaHa 1o I'. U. lykunoii [3]).

Kak BumuMm, crtpemiieHne co3/1aBaTb HOBOE - aOCOJIOTHO HEU30eKHOE
CleICTBHE (M OJHOBPEMEHHO YCIOBHE) PA3BUTHs JIMYHOCTHU. [IpumMeHUTENBHO K
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JIOIIIKOJIbHOMY BO3pACTy TMCUXOJIOTH YK€ B 90-€ roJibl MPUILIA K KOHCEHCYCY, YTO
«TOJIBKO CaMOJIEATEIbHBIC UTPBI MPEACTABISAIOT COO0M BEAYIIYIO NEATEIBHOCTH U
MMEIOT PEIAOIIee 3HaYEHUE ISl IETCKOrO pa3BUTU» [4]. OTHUM U3 BUIOB TaKHX
CaMOJIESTENIbHBIX UTP, 0€3YCIOBHO, SIBISIETCS KOHCTPYUPOBAHUE HOBOTO, CO3/IaHHE
O00BEKTOB, KOTOPBIX paHee He ObUIO W TpaHCHOPMHUPOBAHUE CyUIECTByIOUMX. B
[EJIOM 3TO MPEKPACHO YKJIAIBIBACTCS B IOHATUE WHKEHEPHOW JESTEIbHOCTH.
KoHeuHo, MHTYUTUBHOM, KOHEYHO, HE UMEIOIIIEH B CBOCH OCHOBE HAyUHBIX JaHHBIX.
Ho, kak ToJIbkO peOCHOK HAYMHAET IIEJICHANPAaBICHHO (POPMUPOBATH I CeOs
POCTPAHCTBO, CO3/1aBasi TO, YETO He OBLI0, BO3HUKAET MH)KEHEPHAs! IeATEIbHOCTb.

Ho sta nedarenpHOCTH OyJeT HEBO3MOXKHA, €CIIM B3POCIBbIE HE 3aJI0kKaT B
pebeHKa B OINpeeJIEHHOM BO3pacTe MOTPEOHOCTH K CO3/IaHUI0 HOBOTO, aKTUBHYIO
NO3ULMIO 10 OTHOWICHHUIO K OKPY’KAIOIIEMY MHUPY M IIOHUMAaHHE IPHUHIMIIOB, Ha
OCHOBE KOTOPBIX 3TOT MUP MOYKHO MEHSITb.

[Io cyTn, WMHXEHEpPHOE OTHOLIEHHWE K MHPY — 3TO HAlEJICHHOCTh Ha
U3MEHEHUs1 MHUpa, a HE IPOCTO HAOII0AeHNE 32 MUPOM. Tak 4yTO B LIMPOKOM CMBICIIE
WHXEHEpPHOEe 0Opa3oBaHWe (T.€. YYWUTh, KAK HU3MEHATh OKPYKAIOIIUNA MHP)
HEO0OX0IMMO HaYMHATh C MJIAJICHYECTBA.

Crout 3aMeTUTh, YTO, IO CYTH, Mbl TOBOPUM O KaKHX-TO OoJjiee rio0aibHbIX
BellaX, YeM KOHCTPYHPOBAaHUE MU POOOTOTEXHHMKA (MMEHHO STHUMH IMOHSATUSIMU
3a4acTyl0 ONEPUPYIOT NEAAroru, Korga TOBOPST CETOJHS O IPOIEIEBTHKE
UH)XKEHEpHOro oOpa3oBaHMs AJisi feTeil). IHkeHepHoe TBOPUECTBO - TO HE YMEHUE
coOpaTh MO MHCTPYKIMH MOJIETb U3 KOHCTpyKTOopa. M naxke He ymeHue co3naThb
caMoJIeT U3 Ta0ypPETOK U nojyiieKk. Peus 0 TomM, 4T0OBI MOUYBCTBOBATH MOTPEOHOCTH
co37aTh 3TOT CAMOJIET, €CJIM HET TOTOBOIO (J]a 1a)Ke €CJIM U €CTh) U MOHATh, UTO JJIs
€ro CO3JaHMsl MOXHO MCIOJIb30BaTh CaMble pa3Hble (YacTO HEOKHIAHHBIE)
npeameTbl. Kak Tobko peOEHOK HAaUMHAET UCTIBITHIBATh MOTPEOHOCTH CO31aBaTh TO,
4ero HEeT, OYEHb BAXXHO IOJJAEPKaTh 3TO >KEJIAHWE, MPOCTHUMYJIUPOBATh €rO,
NOJICKa3aTh KaKue-TO NepBble pemeHus. 11o cyTH, ¢ 3T0ro MOMEHTa U HaYMHAETCs
UH)XEHEpHOe 00pa3oBaHUE B IIMPOKOM CMBICIE. 3ajaya Meaarora, HaxoIsmerocs
pAIOM - BOBpPEMS 3aMETUTh, KOIJla MOKHO YCJOXHSTH YCJIOBHS, J1aBaTh
1eJIeHANPABJICHHbBIE 3a/IaHNUs, TTO1JIEPKUBATh CAMOCTOSTENIbHbIE PEIICHUS

Cpasy BO3HUKAeT BOIPOC, & HE BBI3OBET JIM paHHEE BOBJICUCHHE PEOCHKA K
CJIO’KHOW TEXHUYECKOU JIESITENBHOCTH €T0 MEPErpy3Ky?

OTBeT copepkHUTCs B mpeablaylieM adzane. Ecinu 3Tu 3aHATHSA SBISAIOTCA
IPOAOHKEHUEM €CTECTBEHHOM UTPOBOM aKTUBHOCTH peOCHKA, HUKAKUX MEPETPY30K
BO3HMKHYTh HE€ MOET. Eciin K€ Mbl, NBITasCh LIEJICHAIIPABIECHHO BIUATH Ha
pa3BuUTHE peOEHKa, 3arpy’aeM €ro pa3BUBAIONIMMU M WHBIMU AKTHUBHOCTSMH,
KOTOPbIE TaK JIOOST MOKJIOHHUKM PAHHErO Pa3BUTHSA, TO Mbl MOJYUYUM MEPETPY3KU

0e3 BCSKOM CIIOKHOW TEXHUYECKOW paboThl. MHOTHE TNCHUXOJOTH OTMEYArOT
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3HAYUTEIbHBIE MPOOJIEMbI B Pa3BUTHH JI€TEH UMEHHO MO MPUYHHE MEePEerpy3Ku Ux
«pa3BHBAIOIIMMI» 3aHATUAMU [5].

Camas Oosblasg omuOKa, KOTOPYIO TOJBKO MOKHO CHENATh, 3TO CTPEMHTHCS
«HAKayaTh» B PeOCHKA HEKYI0 CyMMY 3HAHUM, YTOOBI IOTOM OH CMOT UCIIOJIb30BaTh
eé B «HacToAleH» ku3HU. HeHykHble 3HaHUA Jie)kaT B TOJI0BE 0aiacToM U MpH
NEepPBOM BO3MOXKHOCTH YJIETy4HMBAIOTCA OTTyAa. Hamonusis peGeHka HEeHYKHbIMU
emy (IoKa) 3HaHUSAMH MBI HE IIPOCTO HE Pa3BUBAEM €ro (€M, KOHEYHO, HE CUUTATh
Pa3BUTHEM MEXAaHUYECKYIO CYMMY YCBOCHHON HH(OPMAIINN ), HO IEPEKPHIBAEM EMY
MyTh JUIsl HacTosiero pa3Butus. [lockonbKy peOCHOK pa3BUBAETCS B JCHCTBUM.

CoOCTBEHHO, B ’TOM 3aKJIOYAETCS U OTBET HA BOIIPOC, KAK MOKHO 3aHUMAThCS
C MaJEHbKUMU JI€TbMH WHXEHEPHBIM OOpa30BaHUEM, €CIIM CyMMa 3HAaHUM st
JNENCTBUTEIBHO NHKEHEPHBIX ITPOEKTOB MOKa HeAocTaTouHa? OTBET MPOCT - 3HAHUS
JOJDKHBI  TOJTy4aThCsl OJHOBPEMEHHO C JeicTtBueM. boiiee TOro, 3HaHWs,
MOJTy4aeMbl€ Yepes3 JIEUCTBUE, 3aAKPEIUISIOTCS HAJEAKHEE U BEPHEE.

JIx. JIptou [6] mucan 06 3TOM OYTH CTO JIET Ha3aa: «UTo 3jeMeHTapHbIA KPyT
3aHATHI MeperpyeH — 3To o0mas >xainoba. EAMHCTBEHHas anbTepHATHBA OT
PEaKIMOHHOTO BO3BpaTa K BOCIUTATEIbHBIM TPAJAUIUAM IIPOLUIOTO 3aKIKYAETCA B
pa3pabOTKE MHTEIUIEKTYaJbHbIX BO3MOYKHOCTEH, 3aKIIOYAIONIMXCS B Pa3HbIX
HCKYCCTBaX, pEMEC/Iax M 3aHATHUAX M COOTBETCTBEHHOW pEOpraHu3aluu Kpyra
3aHATHI. 31eck, Ooiiee yeM rae-inbo, HaMJACHBI CpPEeACTBa, Oiaromapsi KOTOPbIM
CJIETIOW W PYTUHHBIA OIBIT Pachl MOXET OBITh TPEBpPAIlCH B YIIIyOJICHHBIN
CBOOOJTHBIN SKCTIEPUMEHT.

Jlpton mpoBosrinamaer [/] «oOydeHHe MOCPEACTBOM JETaHHs» B IMPOIECCEe
UTPBI, TPYJ1a, U300pa3UTEIbHOMN AesTeIbHOCTH, O0LIeHus U Ap. PeOeHok B mpouecce
JeNaHusl caM MpUOOpEeTaeT 3HaHUS, CTAHOBUTCA LEHTPOM, BOKPYT KOTOPOIO
OopraHu3yeTcsi yueOHbII mpouecc.

Ho ecin nenanue conpsiykeHo ¢ IpoLecCoM CO31aHus HOBOT'O, TO TYT YK€ OUH
mar 70 MHXEHEpPHOro 00pa3oBaHUsl, KOTOPOE HAUMHAETCS TOTJA, KOTJa MPUXOIUT
MMOHUMAaHUE TeJIM U3MEHEHUI 1 YMEHUS BRICTPOUTH IIENOUYKY TTpeoOpa3zoBaHuii. JTa
L[EMIOYKA MOXKET OBbITh OYEHb MPOCTOM (JI1 TOTO, YTOOBI COCTABUTh MUPAMUIY U3
KyOHUKOB HE HYXHO BBICTPAWBAaTh JJIMHHYIO 1IEMIOYKY, HO HYKHO YETKO MOHUMATh
CMBICJI CBOMX JICMCTBUM U TIATEIBHO PACCUUTHIBATH MX), @ MOXKET OBITh CJIIOKHOMN
(co3math COOCTBEHHYIO, HE CYILIECTBOBABIIYIO paHEE WIPYILIKY M3, HaNpUMep,
OpOCOBBIX MaTEpHAIOB MOMKET OKa3aThbCsl CIWIIKOM CIIOXKHOW 3amauedt s
Maneima). [Ipu 3ToM Hago MOHUMATh, YTO KPaHOCTHU - BpeaHbl. [IpocThie 3amaun
HE MOOWITM3YIOT peOeHKa, HE 3aITyCKaIOT MPOIIECC MO3HAHUS, K CIIMIIIKOM CJIOKHBIM
MPU OTCYTCTBUU MOTHBAIIMU PEOCHOK IMOCTe HECKOJBbKHUX HEYJIauHBIX IOIBITOK
cenath OBICTPO TEpPSET UHTEPEC.
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W TyT O4YeHb Ba)kHa MO3ULHUSA B3POCIOTO, KOTOPBIM JOJDKEH «IIOJKHUIBIBATH
peOEHKyY 3a7]a4l COOTBETCTBYIOLIETO €r0 BO3PACTy YPOBHS.

[To Haimiemy ONBITY, HAUMHATHh WHXKCHEPHBIC 3aHSITHS HYXKHO He paHee 4-5
JeTHero Bo3pacta. PeOEHOK 10 3TOro BO3pacra, Kak MpaBUJIO0, OTPAaHUYHUBAETCS B
CBOEH Mo3HaBaTeIbHOM fAesTenbHoCcTH noapaxkanueM (I crynens no I'. U Ll{ykunoit)

[IpumepHO € 4YeThIpexJIeTHEro Bo3pacTa y peOeHKa MOSBISETCS MOUCKOBO-
WCIIOJTHUTENbCKAsI TI0O3HABATENbHAsA AEATEIBHOCTh U 3[1€Ch KAK pa3 U MOSBISIETCS
MECTO ISl UHKEHEPHOT'O TBOPYECTBA.

Ha 3ToT BO3pacT npekpacHo JI0xKaTcs 3a4a4u, B KOTOPBIX HY>KHO «pa3raJiaThby
MEXaHU3M pabOThl WIPYLIKH (HApuUMEp, UrPYIIKK C PHIYAKHBIMU WIU
TEJIECKOMMMYECKUMHA MEXaHU3MaMH, KOTOpPbIE MPEKPAcHO JeNaeT C JE€TbMU
HIDKEropoackuii yuutenb T. ['anatonosa [6]). [TokazaB peOeHKY UTPYIIKY, a TOTOM
CIIpATAaB €€, JOBOJIBHO JIETKO CIPOBOLUPOBATH €ro Ha ITOMCKOBYHK) AKTUBHOCTH
«pa3raiblBaHus 3araJKu», IeJIaHus TAKOTO ke MexaHu3Mma. Ho TyT HeT moBTOpeHuUs.
Peub 0 camMoCTOSTEILHOM «U300PETEHUUY» TEXHOJIOTMH H3TOTOBJICHUS UTPYIIKU.
Kak BCTaBUTH COJIOMUHKH, KaK MX COCAUHSTH U KakK JIBUTAaTh - BCE ATO PEOCHOK
pemaeTr caM. XOTS MEXaHU3M, U0 U KOHCTPYKIHIO YUUTENIb €My, 0€3yCIOBHO,
MOACKAa3al.

K mectunerHemMy BO3pacTy BO3ZHUKAET TBOpUYECKAsl CTYNEHb MTO3HABATEIbHON
nestenbHOCTH. Kak OBIJIO OMMCaHO BBIIIE, JTOT YPOBEHb XapaKTepU3YyeTCS
CTPEMJICHUEM HAWTU HECTAHJAPTHBIC IyTH PEUICHUsS TMOCTABJICHHBIX 3ajad,
CaMOCTOSITEJIbHOCTBIO M BBICOKMM YPOBHEM HHTEpeca. JTO TOT CaMblid BO3pacT,
Korjga peOCHOK MOXKET HayMHATh 3aHUMAThCSl OCMBICIICHHOM «HMH)KEHEPHOM»
JEATEIBHOCTBIO.

C1i0BO «HMHKEHEPHOMW» 3/1eCh B3ATO B KaBBIUKH, IOTOMY YTO, IO MOHSTHBIM
NpUYMHAM HACTOSIICH WHXXEHEPHOW [eATeIbHOCTBIO, BKJIOUAIOUIEd B ce0s
MIPUMEHEHUE HAyYHbIX 3HAHUU, peUb HE UJICT.

Ho BOT uHXkeHEpHOE TBOPUECTBO, KOTOPOE SIBISIETCA OAHUM W3 LIEHTPAJIbHBIX
ACIIEKTOB MHKECHEPHOU AEATEIIbHOCTH, 3aHUMATHCSI MOYKHO U HY¥KHO.

Jlemo B TOM, 4TO MMEHHO WH)XEHEpPHas IEATEIbHOCTb, MOHUMAaeMas Kak
UCKYCCTBO CO3JaHUSl HOBOTO JaeT BO3MOXXHOCTb pPEOEHKY CO3/[aBaTh CBOU
COOCTBEHHBIN MUP, HEOOXOAUMBIN, B TOM YHCJI€ U JJIsl €0 COOCTBEHHOTO Pa3BUTHSI.
3ameHsisi Tpouecc AeNlaHus, MPOLEecC COo3uAaHusi obecredyeHueM KOMGOPTHOIO
CymiecTBoBaHusi (B TOM  uuciae  CcHaOXas  TOTOBBIMH  UTPYIIKaAMH,
CHEIUATM3UPOBAHHON MEOENbIO U yIOOHBIMH MTPUCTIOCOOJICHUSIMHU) MBI, HA CAMOM
Jieie HAHOCUM PEOCHKY OYEeHBb CepbE3HBIN BpPEIl, TIOChIIas €My MECCEIK, UTO MHUP
NMOTpeOJICHUsT YJIOBJIETBOPSICT BCE €ro ejaaHus. Eciaum  oKkpyXawoluil Mup
YAOBIIETBOPSIET BCE JKeNaHus, 3aueM pa3BuBatbesi? 1 pebeHOK ocTaercs Ha cTaauu

PernpolyKTUBHO-TIOIpaXkaTeibHOM akTUBHOCTU. [Ipupona pebOenka, 0e3yciOBHO,
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oepet cBoe. Ho 3auactyto pa3BuTHE APYruX BUAOB MO3HABATEIHHOU NESITEILHOCTH
HACTyMAaeT C 3al03JaHUEM.

NMeHHO WHXKEHEpHOE TBOPYECTBO, BBICTPOCHHOE COOOpPa3HO HMHTEPECOB U
BO3pacTa peOeHKa, MOXKET MOMOYb €ro pa3BuTHio. M 3aMeTuM, 4TO MBI HUTJE HE
YIOMSIHYJIM, YTO HWHXEHEPHOE TBOPUYECTBO HYXHO JUIsI MPO(EeCcCHOHATBHOTO
camoornpezenenus. OHO HYKHO JJI KyJla 00Jiee BaKHBIX U TJI00AJIbHBIX IIeIEH.
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Cnupuoonosa A. A.

(I)OpMI/IPOBaHl/Ie I/IH)KeHepHOﬁ KYJbTYPbI HIKOJIbHUKOB

W3MeHeHus: B 5KOHOMMKE M COLMANIbHOM cdepe, pocT MPOU3BOJCTBA AUKTYIOT
CBOM TPEOOBAHUSA K MOJATOTOBKE KBATU(PHUIIMPOBAHHBIX WHXXEHEPHBIX KaJIpOB. OTH
WU3MEHEHUS HAXOAAT OTKJIMK U B 0Opa30BaHUU. 3aJyMbIBAIOTCSA O TOM, UYTO YK€ CO
IIKOJILHOM CKaMbH HYXXHO (DOPMHpPOBATH MH)KCHEPHOE MBIILICHUE U MPUBUBATH
WH)XCHEPHYIO KYJIbTYPYy 00yJarOIUMCH.

EBrenns BacuibeBHa BoHmapeBckas — COBETCKMU M POCCHMCKHMM II€Iaror,
JOKTOp  MEJaroruuyeckux HaykK, pa3padaTbiBasg KOHUENIUI  JIMYHOCTHO-
OPUEHTHPOBAHHOIO 00pa30BaHUSl KyJIbTYpOJIOIMYECKOrO THUIA, YKa3blBajla Ha
BAKHEHIINE TIOJIOKEHUS KOHLEIILINN:

- «BHUJIeHHE 00pa30BaHMS Yepe3 MPU3MY KYJIbTYPhD;

- OpHEHTalMs Ha BOCIWTAHUE TPAXKIAHWHA, YEIOBEKA KYJIbTYPbl H
HPaBCTBEHHOCTH, HA CMBICIIONOPOXKIAIOIINE U OXPAHUTEIIbHO-3AIUTHbBIE (QYHKINN
BOCIIUTAHUS;

- o0pa3oBaHHE €CTb KYJbTYpHBIM Ipolecc, OCYIIECTBISEMbIH B
KyJIbTYpOCOOOpa3HOM 00pa3oBaTeIbHOM Cpele, BCE KOMIIOHEHTBl KOTOPOM
HAIlOJHEHbl YEJIOBEYECKMMM CMBICIIaMH M CIy’KaT 4eJOBEeKy, CBOOOJHO
OPOSIBIISIONIEMY CBOK  HMHAMBHUIYaJbHOCTb, CIOCOOHOCTh K KYJBTYpHOMY
CaMOPa3BUTHUIO U CAMOOIIPEIETIEHUIO B MUPE KYJIbTYPHBIX LIEHHOCTEN [ 1]

- IPEJICTaBJICHUE TMYHOCTHO-OPUEHTUPOBAHHOTO 00Pa30BAHMS KaK LIEJTOCTHOU
I'YMAHUTAPHON TEXHOJIOTMH OTKPBITOrO THIA, CIIOCOOHOM BIMATH HA CTAHOBJICHUE
yeloBeKa,  OOIIecTBa,  KyJIbTYphl,  KaK  IE€JarorM4eCKHMil  MeXaHU3M
COIIMOKYJIBTYPHOTO pa3BUTHS. [2]

Omnupasick Ha KOHIIeNIHIO, pa3padborannyio E.B. bongapeBckoil u yuntbeiBas
MHTEpPEChl JKOHOMMKH, a TAaKK€ NPUCTAIBbHOE BHHMMAaHWE, HAIPABICHHOE Ha
MOJATOTOBKY OyIyIIMX MH)KEHEPHBIX KaJIpOB U PEIIEHHE BOMPOCOB, CBA3AHHBIX C
Ka4eCTBOM IOJATOTOBKH, dbopmupoBaHueM MpPoGeCcCUOHANBHOW  KYJIBTYpPbI
OyoylIUX  HMHXEHEPHbIX pPabOTHUKOB, OTMEYaloT, YTO  COBpPEMEHHAs
npodeccuoHanbHasi KyJbTypa JHUYHOCTH XapaKTepU3yeTCs] HE TOJBKO BBICOKUM
YpOBHEM  TNpPO(PECCHOHAIBHON  KOMIIETEHTHOCTH, HO M COLMAJIBHO-
npo(ecCHOHANBHOM ~ OTBETCTBEHHOCTBIO, a  Takke  IpodhecCHOHATBHOU
MOOUIIBHOCTBIO.

Hccnenyrorcss  pa3iMyHbIE  COCTABIAIONIME  HWHKEHEPHOW  KYJIBTYpBI:
WHXEHEPHOE TBOPYECTBO, HMHXKEHEpPHAs HJTHKA, pa3BUTHE MNPOPEeCcCHOHATbHON
NESATEIbHOCTH.
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KutoB Anatonuii ['puropbeBuY, KaHIUIAT TEXHUYECKUX HAYK, JOLEHT U
3aBeAyrommid Kadeapold TEXHOJIOTHU TPAHCIOPTHBIX TPOIECCOB M CHUCTEM B
HuxeropoJickom ToCcyJapCTBEHHOM TI€JarorudyeckoM yHuBepcurere wum. K.
MuH1HA TOBOPUT O TOM, YTO KyJbTypa HHXXEHEPHOU JIESITEIbHOCTH ONPEIETsAETCS,
IJIaBHBIM 00pa3oM, YpOBHEM OOIIEeH KyJIbTypbl 4YeJIOBEKa, €ro OMNbITOM U
WHAVUBUIYAbHBIMU CIIOCOOHOCTSIMH, B KOTOPBIX M MPOSIBISETCS KYJIbTYpPHOE
OTHOLIEHUE K IpodeccroHanbHoi AesTenbHoCcTU. [loaTOMY, KYJIbTypa HHAKEHEPHON
NESATEIBHOCTH  SIBJSIETCS.  BaKHEWIIEH  COCTaBsIoOmEeH  0OIedyenoBeuecKon
KyJbTYypbl U TPOGeCCHOHATBHOW KOMIETEHTHOCTH OYIyIIero CIenUalucTa U
COCTOUT B TOM, 4YTOOBI CHOCOOBI MPOGECCHOHATBHONW JEATETLHOCTH M €¢
pe3yJbTaThl COOTBETCTBOBAJIM HOpMaM M CTaHjapTaM, [IpoayKThl HMHXKEHEpPHO-
PO ECCUOHATILHON JIESITENIbHOCTH, MHKEHEPHBIE «OTKPBITHS» TOJDKHBI OBITH HE
MPOCTO BOCTPEOOBAaHHBIMH YEJIOBEKOM M OOIIECTBOM, HO, TMPEXIE BCEro,
3HAYUMBIMU U O€30MACHBIMHU TSI )KU3HU U 3/I0POBBSI, OCHOBAHHBIMU Ha MPUHIIUITAX
OepeKITMBOTO IPOU3BOJICTBA.

«HxeHep», 3TO 4ETOBEK M300peTaroNui, CO3AAIOMUi YTO-TO HOBOE, OH
TaKXke JIOJDKEH OBbITh CKJIOHEH K HayYHOW JESTEIbHOCTH, HUMETh HaBbIKU
VIIpPaBJICHUSI U TEXHUUECKON nesTenbHOCTU. [loaToMy niist Oyayiinero MH>KEeHepa
ocoboe 3HaueHHWe HMeeT MNPO(PECCHOHANBHBIN CKIIaJ MBIIUICHHS, IEJIOCTHOE
BUJICHHUE TTIOCTOSTHHO MEHSIOIIEHCS MPOPECCUOHAIBHON CUTYaIMH, CITIOCOOHOCTh K
OCO3HAaHHOMY  HPABCTBEHHOMY  BBIOOPY, K  TBOPYECKUM  pEIHICHUSM,
CaMOCTOATENbHOCTh. OOyUaromuicsa M0JDKeH 00J1aaTh TaKUMHU KadeCTBAMU Kak
OTBETCTBEHHOCTbh, ITHUYHOCTh, HPABCTBEHHOCTb, CAMOKOHTPOJb, UMETh HABBIKU
caMOympaBJieHUs, a Takxke ObITb THUOKUM, 00JIalaTh KPUTUYHOCTBIO U
MOJABWKHOCTBIO MBIIICHUS, MPOo(ecCuoHaIbHON MOOUIBLHOCTBIO, CIOCOOHOCTH K
pediiekcuu, aHanuzy, NPOESKTUPOBAHUIO U JIP.

['maBHBIM pe3yJbTaTOM WHXKEHEPHOW KyJIbTYPhl y OYIyIIUX CIEIHAINCTOB
CUMTAIOT OCO3HAHWE OOYYaIOIMUMUCS HEOOXOJUMOCTH Pa3BUTHS  KYJIbTYpPbI
JIOCTOMHCTBA, a HE TIPOCTO KYJbTYPbhI TOJE3HOCTH MHXCHEPHBIX MPEoOpa30BaHUM.
[3]

KutoB A.I'. Taxke yka3pIBaeT Ha TO, YTO MOJATOTOBKA OYIYIIUX WHXKEHEPOB
HOBOT'O THIIa, 00JIAIAIOIIUX HEOOXOAMMBIMU KaueCTBaMU WHKEHEPHOU KYJIbTYPHI,
aKIICHTUPYET HEOOXOJUMOCTh NPUMEHEHHUS COOTBETCTBYIOIIUX TEXHOJIOTUHN
oOy4eHwusi, pealn3yeMbIX B 00pa30BaTeILHOM Iporiecce By3a. BriOop TexHoI0THI
oOy4eHHsI CTyJIEHTOB — OyAylIMX WHXEHEPOB CJEAyeT paccMaTpuBaTh,
OCHOBBIBAsICh Ha CJIEAYIOIINX MOJOKEHUSX:

— oOecrieynBaeT Ju OHA MOBbIIEHUE APHEKTUBHOCTH MNPOodhecCHOHATBHOM
NeSATENBbHOCTH MPENoaaBaTessi U OCBOCHHE OOYyYarONIMMUCS CIOCOOOB Hay4yHO-

TEXHUYECKOMN JCATCIBHOCTH,
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— o0ecreynBaeT M OHa IEJIOCTHOCTh M CHUCTEMHOCTbH Ipoliecca oOydeHus,
€IMHCTBO OOIIETEOPETHUECKOH, MPO(hecCHOHATBHO-TEXHUYECKOW M COLMAIbHO-
TYMaHUTapHON MOJATOTOBKU 00YyYaIOIUXCS;

— o0ecrieynBaeT JM  COOTBETCTBHE  IIEJIM-pE3yjbTaTa B  PEXKHUME
CaMOOpPraHU3allN, CAMOPETYJISIUU U CAMOPA3BUTHS;

— cnocoOCcTByeT Jih  (POPMUPOBAHUIO METOAOJOTUYECKON  KYJIBTYpPHI
CIEHHUAIINCTA, BKIIOYAIONIEH METOAbl  HMHTEIUICKTYyalbHO-TEXHUYECKOTO U
MPAKTUKO-CO3UJIATEIbHOIO  TO3HAaHUA B  COOTBETCTBUM C  KYJbTYpPHO-
UCTOPUYECKUMH TPAIUIUSIMU, OOIIECTBEHHBIMH TEHACHUIMSAMU M EHHOCTAMU
WHKEHEPHBIX OTKPBITUH IS dKU3HEIEATEIIbHOCTH YEJIOBEKA;

— (hopmupyeT a1 0COOBIM CTHIIb KYJIBTYPHBIX B3aMMOOTHOIIEHHI HAa OCHOBE
COTPYIHHMYECTBA, IPU3HAHMS U YBAKEHUS K HHOMY MHEHHIO [3].

B noaroroBke OyaylmuX HMHKEHEPOB NPUMEHSIOT BUTAr€HHYIO TEXHOJIOTHIO
oOyueHusi, OCHOBAaHHYK0 Ha [MPHUHIMIAX JHMYHOCTHO OPHUEHTUPOBAHHOTO
oOpa3oBaHMs, MApPUTETHOCTH, CHUCTEMHOCTH, HENPEPBIBHOCTH C  YyYETOM
YKU3HEHHOTO OIbITa 00YYaOIINXCs, YPOBHEM UX Pa3BUTHUS U CTENIEHU 3]I0POBbS, BO
MHOTOM O0ECHEeYHMBAIOIIMX HEOOXOAMMbIE O00pa3oBaTelIbHbIE pE3YyJIbTaThl B
Pa3BUTHH UHKEHEPHOU KYJIbTYpbl 00y4Jaromuxcs — OyAyIUX HHKEHEPOB C YUETOM
UHIMBHIyaJIbHON 00pa30BaTeIbHON TPAEKTOPHUH ISl KaXJI0TO CTyAeHTa [3, 4, 5].

Hcrounukmu:

1. boraues K. FO. CtaHoBi€eHHNE KYJIBTYPOJIOTHYECKOT0 MOAX0a B POCCUICKOM
nenaroruke: aproped. Huc. ... kana. [lex. Hayk: 13.00.01 /K.}O. boraues. - Poctos-
u/[, 2006. -24 c.

2. bonpapesckas E.B. Ilenaroruka: IM4HOCTh B TYMAHUCTUYECKUX TECOPUSIX U
cucrtemax Bocriutanus / E.B. bonmapesckasi, C.B. KynbneBuu. PoctoB-Ha-JloHy:
Vuurens, 1999. -560 c.
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Cmupnosa H. A.

Byayumiee o0pa3oBanns. Kakum 10/1kHO cTaTh 00pa3oBaHue geTei?

[Tonutrueckass 3ajaya MOCTPOEHUS WHHOBAIIMOHHON 3KOHOMHKHU TpeOyer
(dbopMHUpOBaHMST WHHOBAIMOHHO-OPHUEHTHUPOBAHHON CHUCTEMbI 00pa3oBaHMs, YTO
npuoOperaeT 0oco0yr0 aKTyalbHOCTh B HACTOsIIee BpeMs. 3ajada MOCTPOCHUS B
CTpaHE MHHOBALMOHHOW 3KOHOMHMKH, C OJHON CTOPOHBI, SIBISETCS OTPaKEHHEM
MIPOUCXOSIINX B CTPAHE KapAWHAJIbHBIX MU3MEHEHUH, a C APYrod CTOPOHBI, caMa
ABJISIETCSI ICTOYHUKOM nepeMeH. [Ipu 3ToM 3KOHOMHKa HMHHOBALIMOHHOTO THUIA HE
MO’KET OBITh CO3/1aHa YHCTO TEXHOJIOIMUYECKH, TaK KaK 3TaIlbl €€ KOHCTPYUPOBaHUS
eme He 0003HAa4YeHbl OJIHO3HAYHO. VIHHOBallMOHHAs SKOHOMHMKAa OCHOBaHa Ha
reHepanuy K30bITOYHOIO TMOTOKAa WMHHOBALMM, IOCTOSHHOM 33JlaHUM HOBBIX
OpPUEHTHUPOB, B  TEXHOJOIMYECKOM COpPEBHOBaHMU. BaxxHo oOecneyuThb
HEIPEPHIBHOE BO3HMKHOBEHHWE TAaKUX HOBOBBEICHH B HKOHOMHMKE, KOTOpbIE
NpUBEIM Obl K MOBBIIIEHUIO 3(Q(PEKTUBHOCTH CHCTEMBI B IeJIoM. B mocinanuum
®enepansHomy cobOpanuto B. B. Ilytun otmermn: «Ha ocHOBE AOATOCPOYHOTO
IPOrHO3UPOBAHUS HEOOXOJUMO IMOHATh, C KaKUMH 3a1adaMu Poccust cronkHercs
yepe3 10-15 ner, xakue mnepenoBble pEIIEHUs MOTPEOYIOTCA ISl TOrO, YTOObI
o0ecneunTh HalMOHAJIBHYI0 O€30MaCHOCTb, KaueCTBO >KU3HH JIIOJIEH, Pa3BUTHE
OTpaclieil HOBOr0 TEXHOJIOTMYECKOro yKiaaa» [1].

OO6pazoBaHue SBISETCS WHHOBAlMOHHO-OPHUEHTHUPOBAHHBIM JIMIIbL B TOM
cilyyae, KOTJa OJJHOM M3 OCHOBHBIX KOMIIETEHIIMI, KOTOpbIE MPUOOPETAIOT JIHO/IH,
ABJISIETCS] YMEHHE CO3/1aBATh HOBOE.

HeB0o3MOXHO 3apaHee MOArOTOBUTH BBINYCKHUKA INKOJBI K HW3BECTHOMY H
NoHATHOMY Oyayuiemy. IloaToMy upe3BblYaliHO Ba)KHO TOTOBHUTH OyayIIETo
BBIIIYCKHHKA K JIFOOBIM IepeMeHaM, KaKUMH Obl HEMBICIUMBIMU U HEOKUJAHHBIMU
OHH HE OBLIN.

Llens 0Opa3zoBaHusi COCTOUT B TOM, YTOOBI Pa3BUTh TAJAHTHI IE€TEU U B3POCIBIX
JUTSl ©X COOCTBEHHOM BBITOJIbI U JIJISl BBITOIbI OOILIECTBA B LIEJIOM.

Cdepa o06pazoBaHusi — 3TO OCHOBA YEJIOBEYECKOT'O PA3BUTHS, YEJIOBEK HE
MOKET Pa3BUTKLCS 0€3 MPOXOXKICHUS Yepe3 JaHHYIO 00J1acTh.

JIOCTH)KEHHE COBPEMEHHOTO BBICOKOTO YPOBHSI COJAEPKATEIBHOW 4YacTH
oOmiero oOpa3oBaHMsI, TyMaHM3allMsi, HANPABICHHOCTh Ha pa3BUTHE JIMYHOCTH,
(dbopMHpOBaHNE MOPaAJIbHO-HPABCTBEHHBIX LIEHHOCTEH, COLMAIBHBIX HOPM U ITPOYHMX
KOHCTaHT KYJIbTYPHI SIBJISIOTCSA HanboJiee BaXKHBIMU IIpoOieMamu.

ConepxaHue IIKOJBHOTO OOpa3oBaHMsI — 3TO OCHOBAa 00pa30BaTENbHOU
CUCTEMBI, U B YCIOBHSIX MEPEXOIHOTO MEPUO/IA B Pa3BUTUH OOIIECTBA OHO SIBISIETCS
OCHOBHBIM OOBEKTOM pehOpMHUpPOBAHUSA U OOHOBJICHHS. YCIEIIHAs pean3alus
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pedbopmbl B o0macTu coiep)kaHus O0Opa3oBaHUs ABISETCS CIOXKHOW U
TPYAHOJIOCTHXKUMOM 3aaueii. OHa TpeOyeT TIIATEIHHOTO IJIAHUPOBAHUS, XOPOIIIO
pa3pabOTaHHOW CTpaTeruy, NPHUBEPKEHHOCTH IEJIM TEX, KTO €€ peaiu3yerT,
BHUMaHUS K pecypcaMm, OOecneyeHus TMEepernoAroTOBKU U pa3pabOTKu
COOTBETCTBYIOIIEH Mpouenypsl OUEHKU. DenepanbHble TOCYAapCTBEHHBIE
oOpazoBarenbHble craHaaptel (PI'OC) — BaxHEHIIMII 5SJIEMEHT CHUCTEMBbI
o0pa30BaHUs U JTOKYMEHT, OKa3bIBAIOIIHNM BIMSHUE MPAKTUYECKU HA BCE CTOPOHBI
oOpa3oBarensHOTro nporecca. 3agaya 0oHoBieHus GI'OC u npuMepHBIX OCHOBHBIX
o0Opa3oBaTenbHBIX MPOTPAMM, B TOM YHCJIE C Y4ETOM MPHOPUTETOB HAYUHO-
TEXHOJIOrHYecKoro pasButust Poccuiickont @enepannu, nocrtasieHa lIpesnaeHrom
CTpaHbl W 3aKpeIUICHa B MOPYYEHUSIX MO peanuzauuu nocianug lIpesmmenra
denepanpHOMy Cobpanuro [1]. MunucrepctBoM Ilpocsemienns: PO moaroroBiieHb
HOBBIE MPOEKTHI (eJepaTbHBIX TOCYJIaPCTBEHHBIX 00pa30BaTENIbHBIX CTaHIAPTOB
HAYaJIbHOTO M OCHOBHOTO OOIIEro o0pa3oBaHUs, BHIHECEHHUE HAa OOIIECTBEHHOE
obcyxnenue 29 mapra 2019r.

PaccMoTpum xapakTepHbIE BBI30OBBI COBPEMEHHOM YKU3HH, OPUCHTUPYIOIIUE
pa3BUTHE 00OpA30BaAHUS.

Bei3oB 1: bbicTpasi cMeHa M ycTapeBaHUe 3HAHUI.

OaMH U3 INIaBHBIX UTOTOB TOTAJIbHOM LM(poBU3aLUU — UH(POPMAIMOHHBIHI
u30bITOK. PaHbllle AOCTYN K 3HAHUSM U JaHHBIM ObUT OTKPBIT TOJIBKO TE€M, KTO
nojyyan Bbiciiee oOpazoBaHue JOO paboTan B oOmactu Hayku. CeromHs
uH(popmausi mnepectaeT ObITh LIEHHBIM pecypcoM. Ee yke Tak MHOro, 4To
BOCTPEOOBAHHBIM HABBIKOM CTAHOBUTCS YMEHHE OpPHEHTHPOBATHCA B HEW,
KJIaCCU(PUIIMPOBATh, AHAIU3UPOBATH U BEPUPUIUPOBATh, OTOPACHIBAThH JIUIIHIOIO
uHbOpMaIIIo

Heobxoaum mepexoa OT CyIIEeCTBYIOMIEH MPAKTHKW IPOOJICHHUS 3HAHUM Ha
IpeIMETHI K LIEJIOCTHOMY 00pa3HOMY BOCIIPHUSITUIO MUPA, K METaACSITEIbHOCTH

Boi30B 2: /luHaMuKka pa3sBUTHS TEXHUKH U TEXHOJIOTHH.

C yyeToM yBEIWYEHUS CPEIHEH MPOJODKUTEIHHOCTH >KU3HM YEJIOBEKA U,
HA00OPOT, COKpAIIEHUS KU3HEHHOTO IIMKJIa TEXHOJOTHUHU, MPOAYKTa WU JaXKe
OTpaciid KaXJO0My M3 HAC KaK MHUHUMYM OJHAXIbl MPHUIETCS OCBANBATH HOBYIO
npodeccuto. U ecnu panbiie oOpa3oBaHUe 1aBaJI0 BO3MOXKHOCTh OBITh yCIIEIITHBIM
Ha MPOTSHKEHUU BCel MPOECCHOHANIBHONW JKU3HHU, TO TEEepPh O00sS3aTeIIbHBIM
YCJIOBUEM CTAHOBUTCSI HEMPEPHIBHOE 00YUCHHE.

B coBpemeHHO#, ObICTpO pa3BuBaroliehcs TexHochepe y3KocHeluaabHbIe
3HaHUSA 00 OCOOCHHOCTSAX YCTPOMCTBA TE€X WM HMHBIX MaIlWH, MpaBWIaX HX
IKCILTyaTaIlil YCTAPEBAIOT TaK OBICTPO, YTO CTAHOBATCS HEAKTYAJTbHBIMHU YK€ Ha

CTauu O0yUYeHUsI.
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@dyHIlaMEeHTalIbHbIE 3HaHUs, Oasupyromuyecs Ha OOLMX, KIACCUYECKUX
€CTECTBEHHOHAYYHBIX OCHOBaX, HANpPOTHB, BCETr/a OCTAIOTCA aKTyaJdbHBIMH. WX
3HaHWE TO3BOJISICT OBICTPO TMOHSATH MPUHITUAI PAOOTHI, YCTPONUCTBO TEXHUYECKUX
HOBMHOK U O((EeKTUBHO HUX HCMHONB30BaTh B CBOEH MpodeCcCHOHATHLHON
JESTEIBHOCTU U TOBCEAHEBHOM JKU3HU.

[TonyunTh HEOOXOIUMBIN pe3ynbTaT JUIsl MOATOTOBKUA OYIyIIUX HHXKEHEPOB
Opy  M3YYEHUH OTIEIbHBIX IMPEAMETOB HEBO3MOXKHO, HE0oOXoAuma Hekas
HAAMNPEIMETHOCTh, METAIIPEAMETHOCTh 3HAHUM U CIIOCOOO0B JieaTeNbHOCTH. IMEHHO
Ha OTO OPHEHTHPOBAHBI TPeOOBAaHWS HOBOTO OOPa30BaTEILHOTO CTaHAApPTa, B
KOTOPBIX peamu3anusl TPUHIMIA METAIpPEeIMETHOCTH paccMaTpHUBAETCS Kak
YCIIOBHE JOCTHKEHUS BBICOKOTO pe3yibTata. B mpoekte ®I'OC OOO rosopurcs o
TOM, YTO IMPOTpaMMa pa3BUTHUSI YHUBEPCAIbHBIX yUEOHBIX IEUCTBUM MPU MOTYyUYECHUN
OCHOBHOT'0 O0IIEro 00pa3zoBaHus I0KHA 00ecreunBaTh: «(HOPMHUPOBAHUE OTIBITA
nepeHoca M NPUMEHEHHUS YHUBEPCAIbHBIX YYE€OHBIX JEUCTBUM B >KU3HEHHBIX
CUTyallMsiX JUIsl  peuieHust 3ajad  OOMIEKYJIbTYPHOTO, JIMYHOCTHOIO U
MMO3HABATEIIBHOTO PAa3BUTHS O0YJAFOIITNXCSI, TOTOBHOCTH K PEIICHUIO MTPAKTHYECKIX
3amaun|[2].

«Cucrema oOpa3oBaHuUs JOKHA CTaTh Oosee THOkoil. be3 3Toro mro0bie
WMHUIIMATUBBI U 3aTPaThl B chepe 00pa3oBaHUsi OECCMBICICHHBI.

Brb130B 3: «1iuppoBoe MOKOJIEHHEY.

PazBuTHne cucteMbl oOpa3oBaHusl B MOCJEIHUE TOAbl CTAHOBUTCS BCe OoJiee
3aBUCHUMBIM OT HOBOTO COLIMAJIBHOTO (EHOMEHa, 4YacTO OIpeAeIsieMoro B
auTepaTtype Kak «1udpoBoe nmokoiaeHue». Opranuszaius 00pa3oBaHus MIKOJIbHUKOB
«1IU(POBOTrO MOKOJICHUS», OMPECIICHUE €ro COJIEPKaHUS U BHIOOP TEXHOJIOTUMN
NPEACTABISACTCA CIOXKHEHIIECH 3aJadyel ¢ MEeIarorn4ecKol W ICHUXOJIOTHYECKOU
TOYEK 3peHHUss U TpeOyeT HOBBIX, YaCTO HECTAaHJAPTHBIX OPTraHU3aAIMOHHBIX
pewenuii. Co3gaHue YCIOBHM [Ji pealu3alli WHAWNBUIYAIbHBIX TPACKTOPUUI
00yueHHUsI — BBI30B JIJIs1 Halllel CUCTeMbI 00pa3oBaHus. JleCATUIETHSISI TOJATOTOBKA
B YCJIOBHUSX >KECTKOW JUCHUIUIMHBI K cJade YHU(PUIHUPOBAHHOTO HSK3aMeHa
3a4acTyro OTOMBaeT y peOCHKa )KUBOM UHTEPEC K yuehe.

Jlns opraHuzanuu 00pa3oBaHUs «IU(DPOBOrO TOKOJEHUS» HEIOCTATOYHO
MOAACPKUBATh PA3BUTYIO CE€MYac MHTErPAIMI0O OCHOBHOTO W JOMOJHUTEIBHOIO
oOpaszoBanusi nereii. HeoOXoammo co3laHWe HOBBIX HHCTHUTYTOB B CHCTEME
oOpa3oBaHusl, OpraHU3AIM COBPEMEHHBIX MHOTOMPO(IIHHBIX 00pa30BaTEIHHBIX
KOMILIEKCOB;

JInst TOCTHIKEHUsI TTOCTABJICHHBIX II€JIEN HYHO JeiaTh akIeHT Ha paboTy ¢
OApE€HHBIMHU AeTbMH. OHa MO3BOJSET BBISBIATH, PA3BUBATh U MOAACPKUBATH MX
TajgaHThl, 3(Q(PEKTUBHO UCTIOJIb3YSI UMEIOIIUECS PECYPCHI.
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Hosbie ®I'OC o3HauarOT U3MEHEHHS B 00beMe yueOHOW Harpy3ku, HOBbIE
NOAXOJbl K OOpa30oBaHWIO, HOBBIE TPUMEPHBIE OCHOBHBIE 0O0pa30BaTEIbHbBIC
porpamMMbl, OOHOBJIEHWE Y4YE€OHBIX IIJIAHOB, HOBBIE YUYCOHWKH, TOBBIMICHUE
KBATM(PUKAINNA YIATETIECH U T.11.

Tak, Hampumep, pe3yJbTaTOM OCBOCHHUS TPETHEro Troja OO0ydYeHHUs 10
«Mudpopmatuxk» no HoBoil Bepcuun DPI'OC AomKHO CTaTh YMEHHE COCTaBIIATH
IpOrpamMMbl  PEIICHHs] TMPOCTHIX 3a7ad O0OpadOTKHM OJHOMEPHBIX YHUCIOBBIX
MacCMBOB Ha  OJHOM U3  s3blkoB  mporpammupoBaHusi  (LlIkonbHbIN
Anropurmudeckuii S3bik, [Tackans, Python, Java, C, C#, C++).[2]

Cucrema o6OpazoBanusi Cankt-IlerepOypra BhIpabaThIBacT W peau3yeT
KOMILUIEKCHBIE PEIICHUS M0 Pa3BUTHIO TE€XHOC(DEPHI, KOTOPbIE MOKHO 0003HAYUTH
KaK PEIICHHS] MHCTUTYIIMOHAILHOTO YPOBHSI, CTOJIb HEOOXOIUMBIE B HOBBIX PeaIUSIX
o0pa3oBaHUs:

Omno w3 Takux pemenuii 310 aBwkenue WorldSkills  «Momoabie
npodeccuonans u WorldSkills Junior;

Cankt-IletepOypr cranm NHOHEPOM [IBHXKEHUS, YBUJEB B HEM HOBBIC
oOpa3oBarenbHble BO3MOXKHOCTH. Cankt-lIletepOypr Obul  BeIOpaH MecTOM
npoBeneHus yemnuonata Euro Skills 2022-ro roga. Yuactue B 3TOM JABHKCHHH
SBJIIETCS] © MOLTHBIM pecypcoM MpodopueHTamu!

Eme Oonee mmpokue BO3MOXHOCTU I 3TOrO JaeT HOBBIM (opmar -
WorldSkills  xyauop. D10, 0OecCOpHO HWHTEpECHOE Ui COBPEMEHHBIX
IIKOJIbHUKOB, ~ JBWKEHUE O00ECIEeUMBACT TPAHCISAIUIO  JYUIIUX  MPAKTHK
MPOJTYKTUBHOTO OOyYECHHUSI.

HpyruM mONOOHBIM pEIICHUEM SIBISETCS - BKIIOYEHUE YYalIuXcs B
osmmMmnuaay HarmoHanbHOM TeXHOJIOrnueckor nannuatubbl. Omummnuana HTU —
3TO YHUKQJIbHBIA (POpMAT HMHKEHEPHBIX COCTSA3aHMM i1 IIKOJbHUKOB 7-11
KJIACCOB, HAIPABJIICHHBII HA BBIABICHUE M Pa3BUTHUE TAJTaHTIUBBIX JETEH,
CIIOCOOHBIX pemiaTh CJIOXKHBIE MEXIUCIUIUIMHAPHBIE 3amauu. Onummnuana
poxoaut 1o 17 oOpa3zoBaTenbHBIM TPO(HIISAM, CBI3aHHBIM C Pa3BUTUEM «PBIHKOB
Oyaymiero», — OECHUJIOTHBIM TPAHCIOPTOM, HMHTEIUICKTYaJlbHOW SHEPreTUKOM,
MaJiol KOCMOHAaBTHUKOM, HEHPO- M OMOTEXHOJOTHSMU U JAPYTHMMHU IEpPeIOBBIMU
Hay4YHbIMU oOnacTsmu. HampaBnenuss OiuMnuazgsl COOTBETCTBYIOT OTPacieBbIM
npuopureraM HannoHambHONM TEXHOJOTMYECKOM HWHULIMATUBBI — IPOTPAMMBI
TJI00aJIBHOTO TeXHOJIoTHYecKoro nuaepctBa Poccun k 2035 romy.[3]

HauvonanbHast texHonornueckas wuHunuatrua (HTU) — ponrocpounas
KOMITJIEKCHAsI MpoTrpaMMa IO CO3JaHHI0 YCIOBUU i OOCCIEUCHHs JIUAEPCTBA
POCCHUHCKHX KOMITAHUM Ha HOBBIX BRICOKOTEXHOJIOTMYHBIX PhIHKaX, KOTOPBIE OyAyT
OTPENENATh CTPYKTYPY MUPOBOM SKOHOMUKH B Onmxkaimue 15-20 ner.
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B Tlocnanuu ®denepanbHomy coOpanuto 4 naexabps 2014 r. IlpesuaeHt
Poccuiickori ~ ®epepanuun B.B.  Ilytun  o0Go3naumn  HamwmonanmbHyto
TEXHOJIOTHYECKYI0 HWHULWATABY OJHUM W3 MPUOPUTETOB TOCYJAPCTBEHHOU
noMTUKU: «Ha 0CHOBE 10ArOCpOYHOro MPOrHO3UPOBAHUS HEOOXOIUMO MOHSATH, C
KaKMMH 3a1a4amMu cTONKHETCS Poccust uepes 10-15 ner, kakue nepenoBbie pemieHUs
noTpeOyroTCsl ISl TOro, YTOObI OOECHeYUTh HAIMOHAIBHYIO O€30IaCHOCTD,
BBICOKOE Kaue€CTBO KU3HHM JIFOAEH, pa3BUTHE OTPACIEl HOBOTO TEXHOJIOTMYECKOTO
YKIIaJa».

[letepOyprckue IIKONBHUKM 3aHUMAIOT JCCSITKH MPHU30BBIX MECT B
WHIUBUIYyAJIbHOM M KOMAHJIHOM 3a4eTax. OJTO JEMOHCTPUPYET NOTEHLHAI
WHXEHEPHOro 00pa3oBaHWsl MU OOO3HAYaeT MEpPCHEeKTUBbI pPabOThl KON U
YUpEXIEHUI TOTOIHUTEIBLHOTO 00pa30BaHus ropoja.

Hoesas peanvrocmo 6 0b6yuenuu 6yoyweeo:

1. ITopTd0/i0 BMECTO OLIEHOK

B mikosie Oynymiero Ha nepBblil TIaH OyAyT BBICTABISATHCS UMEHHO 3HAHUS.
[Toprdonuo craHer BakHee OLEHOK. Bo Bpemsi 00ydeHMs IIKOJBHUK Oyner
[0JIy4aTh I'paMOTHI 32 OOEbI B OJIMMITMAAX, HArpaabl 3a y4yacTHe B KOHKypCax, a
TaK)X€ CO37aBaTh IPOEKTHbIE PadOThl M BHICTYNATh C HUMHU. DTO JACT ropasno
Oosbiiie nHGOpMaLUu OyayIieMy padoToaaTe 0, KOTOPBIA TOXKE CMOXKET OLICHUTh
UX 10 10CTOMHCTBY. CO3aHHBIN peasbHbII MPOEKT CKaKET HAMHOIO OOJIbIIIE, YEM
5 B arTecrare.

2. AKIIEHT Ha TBOP4Y€CTBO

TexHooOrMu MoAAPUIM HAaM MHOYKECTBO PECYPCOB M BO3MOYKHOCTEM JJIsl TOTO,
9TOOBI MPOSBUTH CEOSI, TBOPUTh U JIBUTATh MCKYCCTBO BIEpEN. B cBs3m ¢ »TUM
MHOTHE TPOTHO3WPYIOT, YTO B TMPUOPUTETaX OOyYeHHS OyIyT TBOPYECCKUE
CITOCOOHOCTH, @ OCHOBHOM MPOCIOMKOM 00I111eCTBa CTAHET KPEaTUBHBIN Kilacc.

3. llIko0/1a-KOHCTPYKTOP

Byaymiee Moxer mpenocTaBuUTh Ham Oojee THMOKYIO CHCTEMY UIKOJIBHOTO
oOydeHus1, Tie MpeaAMEeTbl MOTYT OBITh MOAOOPAaHbI C YYETOM HHIUBUIYATbHBIX
OCOOCHHOCTEM U MPEeANOYTEHUN Y4YEHHUKA. DTO MO3BOJUT YXKE C MajbIX JIeT
npuoopeTaTh HE TOJBKO JIFOOOBH K oOMpeaeiaéHHON cdepe, HO W TOIydaTh
onpenenéHHble HaBBIKM, KOTOpbIE B 3TOW cdepe MOXKHO OyAeT NpUMEHHUTh. B
YHUBEPCUTETE, TNl CUCTeMa BBIOOpa MPEIMETOB MpeACTaBiIeHa YaCTHUYHO, OHA
CTaHeT ropas3zo 0ojiee ruOKON U MHANBUAYATbHOM.

DKCHepThl U3 areHTCTBA CTPATETMYECKUX MHUIIMATUB BBICTYMAask Ha OOJIBIIOM
oOpa3zoBatenbHOM (hopyMy «MapHipyThl U CTpPATErny ABHXKEHUSI B HOBbIE MOJIETH

O6paSOBaHI/IH», NPCANOIOXHUIN TIOABJIICHHUC TaK HAa3bIBACMOI0 «aJMa3HOI'o
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yueOHMKa»: UCKYCCTBEHHOTO MHTEJUIEKTa Ha OCHOBE HelpoceTeil, KOTopblii OyneT
noI0MpaTh UHANBUIYAIBHYIO JTUTEPATYPY MOJI OCOOCHHOCTH UnTaTEN.[4]

4. OTX0x OT M/IeN OJJHOBO3PACTHOI0 00pa30BaHMS

N3meHeHne cucTeMbl MIKOJBHOTO 00pa30BaHUs MOXKET 3aTPOHYTh M JIpYyTrue
cTanaaptel. Hanpumep, uaeo o ToM, 4TO B OJIHOM KJIacce 00s3aTeNIbHO JOJIKHBI
o0y4aTbCcsi YUEHUKH OJHOTO Bo3pacTta. UTo, eciii OJMH IIKOJBHUK MpOpelan Bce
3aJJaHUs] KOHTPOJIbHOM 32 UEThIpE BapuaHTa M CKy4aeT, a €ro COce/l He CMOT OCHIIUTh
u oxHoro? Bcraér Bompoc 0 TOM, a HE CTOMT JH UTHOPUPOBATh BO3pacT M
00BEIUHUTH YYEHUKOB TOJIBKO 110 YPOBHIO 3HAHUH.

CerogHsi, MHOTMM W3 HAaC Ba)XXHO MOJy4aTh 3HAHUS B WHJMBUIYAJIBHOM
nopsike (MMEHHO B yJIOOHOM JUIsl HUX MECT€ M B OIpeAeNEHHOe Bpems), 0jaro
pa3BUTHE TEXHOJOTHM yxe 3TO Oojiee yeM 1mo3BoisieT. bombiias yacte oOydeHus
y’K€ MEepexXoJUT B BUPTYalbHYIO cpely (OHJIaliH) C CONpPOBOXKJICHUEM aHaln3a
OTPOMHOTO  KOJHW4YecTBa WHGPOpMAIMU O JAWHAMHKE OOydYaroImuxcs |
NEePCOHU(PUKALNU TEM MO/ KAXKI0T0 U3 HOBBIX CITylIarenei.|[5]

[[Ixona O6ymymiero — 3To JIEMEHT rio0anbHON conuanbHOU cetu. CeTu, rae
LENbIO SIBISIETCA Pa3BUTHE JIMYHOCTH YUCHHKA, a CPEICTBOM — MOTPYKEHHUE €r0 B
pa3BuBarolly0 uHGpopMauuMoHHYIO cpeny. LlkonpHuK, npuxons B LIKOIY,
BBIOMPAET MPOEKT, HaJ KOTOPHIM OH OyaeT padoTaTh. DTOT MPOEKT OH JENAeT He
caMm, a C IpyNnnol eIWHOMBIIUIEHHUKOB (CBOMX OJHOKJIACCHUKOB, U PEOST, C
KOTOPBIMU OH TEPEMUCHIBACTCS O CETH). B mpoliecce BRIMOIHEHUS STUX TPOESKTOB
y Hero (opMupyroTcs o0Opa3oBaTeibHblE MOTPEOHOCTH, KOTOPbIE M CTAapaeTcs
yAOBJIETBOPUTH Tieaaror. Hanmpumep, B mpoliecce HAMMCaHHs 3aMETOK y YUCHHKa
BO3HUKAET MOTPEOHOCTH B TPAMOTHOM IMHCHME, a B TIPOIIECCE YTECHUS 3apyOeKHBIX
PYKOBOJACTB — MOTPEOHOCTh B 3HAHUM MHOCTPAHHOTO si3blka. OOUH M TOT XKe
OpeaIMeT LIKOJIBHUKM OyAyT u3yyaTh mHo-pasHomy. Ha ypoke uHpopmartuku,
HaIpuMep, y>K€ BO MHOTHX IIKOJaX NPAaKTUKYIOT JAeJIEHUE Ha TPyNIbl «PU3UKOBY U
«JTUPUKOB». XOTh JETH U OyQyT B OJHOM IMOMEIIECHWH, KOKIBIA U3 HUX OynIeT
IPUHAIEKATH K CBOCOOPa3HOMY BHPTyalbHOMY KJIaccy.

YrtoObI OcTaBaTHCS COBPEMEHHBIM, 00pa30oBaHue JOHKHO OPUEHTHPOBATHCS HA
aKTyalbHbIC 3a/1a4H, peraeMblie MpodhecCuOHATbHBIM COOOIECTBOM.

Ha mnporsokennn Bceil ucTOopuM 00pa3oBaHUE MPETEPHENI0 MHOMXKECTBO
U3MEHEHUH, HO IMOXO0Xe, YTO caMble TJaBHBIE TOJIBKO KAYT Brepeau. B camom
ommkaimem Oynmymem yuéba Oyamer ropasgo Oosee jgocTymHee, ObIcTpee,
sbdexTuBHEE W WHAMBHAyajdbHEe. A caMoe TJaBHOE — OHa TMOJY4YUT OoJiee
OOBEKTUBHYIO CUCTEMY OLIEHKH JINYHBIX KAYECTB, U MbI CMOKEM PACCUUTHIBATH, YTO
B CKOpPOM BPEMEHHU BCE CaMbl€ MPECTUKHBIE TOJDKHOCTU OyAyT 3aHMMAaTh TOJBKO
camble YMHBbIE, TAJIAHTJIMBBIE U KPEaTUBHbBIC JIHOJIU, HE3aBUCUMO OT MX CTaTyca.
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A. A. Cnupuoonosa
M. B. flpmonunckas

JeTckuii Hay4HO-00pa3oBaTenbHbIi HeHTP «MCKPA»
Kak ¢opMa OpraHM3anuu AesiTeIbHOCTH

1o (h)OpMHUPOBAHUIO HHKEHEPHOI'0 MbILIIEHUS B LIKOJI€e

«Mvl usmenunu ceoe oKpyiceHue max
PAOUKANLHO, YO menepb O0JIHCHbL USMEHAMb
cebs1, Ymobbl HCUMb 8 IMOM HOBOM OKPYHCEHUU. )
Hopbepm Bunep

JlaHHast cTaThsl MOCBSIIEHA BOIMPOCY, KOTOPbIA HEMHUHYEMO BCTA€T IEpe.
JTO0BIM  JIETCKUM 00pa30BaTEIbHBIM YUPEXKJACHHEM, TOCTaBUBIIUM cebOe IIeb
CO3[aTh YCIIOBHUS JUISl Pa3BUTUA JETCKOTO TEXHUYECKOTO TBOPYECTBA U
dbopMupOBaHUS HMHXKEHEPHOTO MbIlUIeHus. JlearenbHoCcTh 1Mo (HOPMUPOBAHUIO
WHXEHEPHOI0 MBIIUICHHS 00y4YaroIMXCcs — OJHA U3 TVIaBHBIX 3a]1a4 00pa30BaHus,
IPOJMKTOBAHHBIX BpeMeHeM. llepecMoTp mnpuoputeToB 0Opa3oBaHHs CBA3aH C
y4E€TOM COLIMAJbHOTO 3aKa3a U IMpo0JieM pealbHOro CEKTOpa 3KOHOMHUKH,
CIIOXKUBIIUMCA ~ JeDUIUTOM  KBAUTU(PUIIMPOBAHHBIX  MH)XCHEPHBIX  KaJpOB.
[TocTpoeHne COBPEMEHHOTO IMEJAarorH4ecKkoro Iporecca — 3TO, B TOM 4YHCIIE, U
CO37aHME YCIOBUW JUIsl Pa3BUTHS WHXKEHEPHOTO MBIIUICHUS OO0YYaromuXCcs
cpelncTBaMH 00pa3oBaTeNbHONM TexHOc(epbl B MIKoJe. ['0BOps O coaep:KaHHUH
00pa30BaTEIbHOTO HAINpPABJICHUSA, BCIIOMHUM, YTO WHXEHEPHUS B COBPEMEHHBIX
YCJIOBHSIX — 3TO TEXHUYECKOE MPUMEHEHUE HAyKH, HAPABICHHOE MPOU3BOJICTBO
TEXHUKU U yAOBJIETBOPEHUE TEXHUYECKUX MOTpeOHOCTEN 001ecTBa. HxkeHepHoe
MBIIJICHHE — MBIIIICHUE, HaIlpaBJICHHOE Ha oOecnedyeHue IesiTeIbHOCTH C
TEXHUYECKUMU  OOBEKTaMH,  OCYIIECTBISIEMO€  Ha  KOTHUTUBHOM U
WHCTPYMEHTAJIbHOM YPOBHSIX M XapaKTEPU3YIOIIEeCs KaK MOJIUTEXHUYECKOE,
KOHCTPYKTUBHOE,  Hay4YHO-TEOPETHYECKOe,  MpeoOpasyroliee,  TBOPUYECKOE,
COLIMAJIbHO-TIO3UTUBHOE.

OrnanapiBasich Ha3zal, XPOHOJIOTHIO pa3BUTHUSL 00pa30BaTEIBHOTO MPOEKTa IO
Pa3BUTHUIO WHXKEHEPHOT'O MBIIIJICHUS B IIIKOJIE, MOYKHO OTUCATh TaK.

B 2014 romy B Anmupanteiickom paiione Cankrt-IletepOypra craproBan
npoekT «CKPA» mo pa3BUTHIO TEXHUYECKOTO TBOpuecTBa - HHOBaTmka +
CorpynanuectBo = KpeatuBHocth, PazButue, AnpecHocTs. OCHOBHas wupaes
MPOEKTa 3aKioyajach B TMOJJEPKKE W Pa3BUTHUS O3TOTO 00pa30BaTEIbLHOTO
HaIpaBJIeHUs] B pailoHe uepe3 MPOCBETUTEILCKYIO AESATEIbHOCTh U OpraHU3aIUI0
cucteMHo paboTtel. B 2016 romy mnosiBWiIach HEOOXOAMMOCTh HWHTEPHET-
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COMpPOBOXKJAECHUSI 3TOM gAestenbHOcTU. [lo wunHuumatuBe WHpopmanmoHHO-
METOJIMYECKOT0 IIeHTpa AaMupanrterickoro paiiona Cankr-IletepOypra u ycunusamu
I'BOY COHI Ne255 6bu1 co3aan noprai npoekra «MCKPA». B xonue 2017 rona
npoekt cran  nobeautenem  Cankt-IlerepOyprckoro  XIII  ®dectuBans
«Mcnonp3oBanre  MHPOPMALMOHHBIX  TEXHOJOTUA B 00pa3oBaTEebHOU
nesTebHOCT» Mo TeMe: «Pa3BUTHE HMHXKEHEPHOTO MBILIUICHHUS O00Yy4Yaloluxcs
cpencTBamMu 00pa3oBaTeIbHON TeXHOC(hEph) U MOMYUYnI NOAAEPKKY Poccuiickoro
rocyJapCTBEHHOTO Tearornyeckoro yHuBepcutera umenn A. U. ['epuena u
[lenTpa TEXHUYECKOIO TBOpYECTBA M  WH(MOPMALMOHHBIX  TEXHOJIOTHM
[Tymkunckoro paitona Cankt-IlerepOypra, B 2018 roay - Cankr-IletepOyprekoii
AxazgemMuu HUQPPOBBIX TEXHOJIOTHH.

B 2018 rogy I'BOY cpeansisi mkona Ne255 ¢ yriryOlieHHBIM H3y4Ye€HUEM
IIPEAMETOB  XYJI0)KECTBEHHO-3CTETUYECKOIO0 IMKIAa AJIMHUPANTEHCKOrO paiioHa
Cankr-IlerepOypra 3aBoeBana cratyc denepaibHON MHHOBAIIMOHHOM IIOIIAIKU
(OUIT) mo Tteme «llpoext «UCKPA» — mnoanepxka U CONPOBOXKICHUE
JEATENBHOCTH MO (OPMUPOBAHUIO HWHKEHEPHOIO MBIIUICHHUS IIKOJbHUKOBY.
CouCIONHUTESAIMU NTPOEKTA B HACTOSIIIINI MOMEHT SIBJISIFOTCS:

— HayuHo-uccnenoBarensckass jgadbopaTopus NEAArOrMYECKUX MpodsieM
MCIIOJIb30BaHUsl UHTEPHET B 00pa3oBaTeIbHOM Ipoliecce MHCTUTYTa mearoruku
PITIY um. A.WU.Tepuena (pa3paboTka AMArHOCTUYECKOTO HHCTPYMEHTApHs U
aHaJIu3 Pe3yJIbTaTOB €ro arpoOaIum);

— I'BOY I'umuazusa Ne278 umenu b. b. I'onunipina A iMupanteiickoro paiioHa
Cankr-IleTepOypra (oTpaboTka TEXHOJIOT U B3aUMOJICUCTBUS C
00pa3oBaTEIbHBIMU YUPEKACHUSIMH, ydacTHe B cOope MH(OpMaIMU, COBMECTHAs
OpraHu3alysi MEpONPUITHI);

— I'BY J1O LleHTp AETCKOT0/IOHOLIECKOr0 TBOPYECTBA M MH(POPMALMOHHBIX
texHosoruit [lymxkunckoro paiiona Cankt-IletepOypra (pa3zpaboTka MaTepuaioB
JUCTAaHLMOHHOTO OOYUYEHUS 110 TEMaM JOIOJHEHHAs pealbHOCTh, MHTEPHET BEILEH,
uHXeHepHoe 3d-monenupoBaHue M MPOTOTUIIMPOBAHUE, LU(POBas INEKTPOHUKA;
COBMECTHAsl OpraHu3alMsI MEPOITPUATHI).

OcHoBHasi ujesl MPOEKTa CETrOJHsS — PAacCMOTPETh NpPOOJeMy B KOMILIEKCE
pelIeHUs] HOPMATHUBHBIX, y4eOHO-BOCHHUTATENIbHBIX M METOJWYECKHX 3aaad. B
IIKOJIbHOM y4e€OHOM TIUJIaHE MOXHO HAWTH TEMbl B E€CTECTBEHHO-HAYUYHBIX
JUCUMIUIMHAX, B pPaMKax KOTOPBIX MOXHO pa3BEpPHYTb JIESITEIBHOCTD,
HAIpPAaBJICHHYIO Ha Pa3BUTHE MH)KEHEPHOI'O MBILIUICHUS, HO 3TO HE OyJIeT MMETh
CUCTEMHBIN XapakTep WU, TeM OoJjee, He MO3BOJIUT C(HOPMUPOBATH TOCTATOUHBIH
YPOBEHb  HEOOXOOUMBIX  JJII  TEXHUYECKOr0  TBOpPYECTBA  MHIKEHEPHBIX
KOMIIETEHIIH.
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['ymaHuTapHas HalpaBJIEHHOCTh IIKOJIbI IO3BOJIMIIA HANTHU PELICHHUE, KOTOPOE
MOKET OBITh JIETKO THPAXUPYEMO U TMOBTOPEHO B JIOOOM 00pa3oBaTeIbHOM
yapexaeHuu. [lenpo mpoekTa sBISETCS CO3JaHUe YCIOBUU ISt (POPMUPOBAHUS
WHKCHEPHOTO MBITIUICHUS OOYYaIOIMUXCS W TOBBIMICHUE 3(PPEKTUBHOCTA ATOTO
mpoliecca 3a cueT BO3MOXKHOCTEH riobanbHOU ceT. s ycnemHon peanu3anuu
00pa30BaTeIbHO-BOCIIUTATENHBIX MPOTPAMM €CTECTBEHHOHAYYHOU Y MHKEHEPHO-
MaTeMaTUYeCKOM HaNpaBJIEHHOCTH OblIa pa3paboTaHa MOJIeNb JETCKOr0 Hay4YHO-
oOpazoBarensHOTO HIeHTpa (nanee — JJHLI) ¢ 35eKTpoHHBIM yueOHO-METOAUYECKUM
komiuiekcom «MCKPA»  (pacmmdpoBka abbpeBuatypsl: «uHOBammm +
CotpynnudectBo = KpeatuBHoctb, PazBute, AIpecHOCThY).

2018 romy mkoma Ne255 mpoekt O6bu1 mpeactaBieH Ha Konkype 2018-03- 03
«/IHHOBALIMM B IIKOJBHOM €CTECTBEHHO-HAYYHOM U MHKEHEPHO-MATEMATHYECKOM
o0Opa3oBaHUU» HA MIPEJOCTaBIIEHUE TPAaHTOB B (hopme cyOcuauit u3 geaepaabHOTOo
Oro/pKeTa IOPUINYECKUM JIMIaM B IEJIIX 00eCTeueHUs peann3alud MEepOIpUsTHs
«CyOcuuuy Ha TOJIEPKKY MTPOEKTOB, CBSI3AHHBIX C MHHOBALIUSIMHU B 00pa30BaHUNY
u ctan nobenuteneMm. Ha cpenctBa rpanTa MaTepraibHO-TEXHUYECKAst 0a3a IIKOJIbI
ObLJ1a YKpeIUieHa CeUaIbHbIM 000pYI0BAaHUEM.

18 cenrsa0ps 2018 roma B 1mIKoJie OBUI OTKPBHIT JAETCKUM HAy4HO-
o0pa30oBaTeNbHBIM I[EHTP pPa3BUTHS E€CTECTBEHHO-HAYYHOTO U HWHKEHEPHO-
MaTeMaTUYECKOTO MBIIILICHHUS.

[Toxkaxxem, 4yto wumes, peanmmzoBanHas B wmoxenu JIHII, coorBercTByeT
CETOMHSIIHUM TpeHJAaM B cHcTeMe oOpa3oBaHus. Temmbl HAKOIUICHHS U
BO3HMKHOBEHHUSI HOBOW HayyHOW WH(OpPMAIMM CTPEMUTEIBHO BO3PacTaroT.
«CBesieHus, KOTOPbIE MPEMOJHOCUM JIETSIM, CTPEMUTEIBHO yCTapeBarOT: TO, UYTO
cerofHsi OeccrnopHO — 3aBTpa ONMPOBEPraeTCs HOBOM HAYyYHOU Teopueil wmim Oosiee
TOYHBIM HaOmtojeHuemM». [1] B 3Toll cuTyanuu CTaHOBUTCS OECCMBICIEHHBIM
CTaBUTh IIEJbI0 00pa30BaHUS TOJBKO HW3Y4Y€HHUE, 3allOMHUHAHWE, HAKOIUJICHUE,
COXpPaHEHHE U NPENbSIBICHUE MPEXKIEC HAWJICHHBIX 3HAHUW — TaK Ha3bIBa€MOE
«oBnazeHue yaeonoi nndopmarmein»y. ®I'OC onpenenstoT TpeOOBaHUS K YPOBHIO
HE TOJIbKO JIMYHOCTHBIX U MPEIMETHBIX PE3yJbTaTOB 00pa3oBaTEIHLHOTO
B3aUMOJICMCTBUS, HO W MeTanpeaMeTHbiM. Ha mepBpli MUJIaH  BBIXOAST
YHUBEpPCAIbHBIC YUCOHBIE ICHUCTBUS — YMEHUE HAXOIUTh HH(OPMAIIUIO U OTOUPATH
B HEH TIJIaBHOE, YCTaHABJIMBATh B3aUMOCBS3U, OINPEICISATh B3aUMOBIIUSHUS U
B3aMMO3aBUCUMOCTH SIBJICHHUM, MBICJIUTh, OTIEpUPOBATh MH(GOPMAIIHEH U CO31aBaTh
HOBBIN MHPOPMAITMOHHBIN MPOTYKT.

HoBbie momaxonsl Kk 00pa3oBaHHWIO JETEH, HAa KOTOPHIE OPHUEHTUPYIOT
nevictpytonue denepanbHble TOCYyIapCTBEHHBIE 00pa30BaTENIbHBIC CTaHIAAPThHI
(maee ®DI'OC) w nNpoeKT HOBOM pedaklIMM CTaHAApPTOB, JUIsI  HAc

CKOHIICHTPHUPOBAIUCH U oopmmikchk B Moaenu JIHII.
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C omnoit croponsl, ®I'OC mnpuHECHIM B IKHU3Hb IIKOJIBI BHEYPOUHYIO
JEeSATETBLHOCTD, KOTOpAs MPEA0CTaBmIa OOJIBIITNE BO3MOKHOCTH IO TIPETBOPEHUIO B
XKU3Hb ATUX TpeOoBaHUU. OpraHu3allMOHHO MMEHHO 3TOT YacOBOMl pecypc cTall
OCHOBOM (MpaBja, HE €AMHCTBEHHOW) Jiyist opranu3auuu JIHI.

C npyroi croponbl, ®I'OC n3mMeHUIM TPUOPUTETH 00pa30BaHUsl, TOCTABUB Ha
NEPBbIM TUIAH BOMPOCHI BOCHHUTAHUA U pa3BUTHSA. CIOBUT LENEBBIX OPHUEHTUPOB B
HampaBiIeHUH (DOPMUPOBAHMS JIMUYHOCTHBIX U METANPEIMETHBIX pe3yJbTaTOB
JIeaeT MPEANOYTUTEIIbHBIMU I y4YaluxXcsl 3a/ladyd MpoOJIEMHOIO XapakTepa.
NmeHHOo Takue 3a/1aun poKIAr0TCS B MPOLIECCE TEXHUYECKOTO TBOPUYECTBA JETEH.

N, mnakonenn, ®I'OC onpenenunu Kak OPUOPUTETHBIE MPAKTUKO-
OpPUEHTUPOBAHHBIE (HOPMBI U METOJIbI PA0OThl YUYalIUXCs, MOJHSIN BaKHOCTh U
MPECTUK PA3JIMYHBIX POEKTOB KaK NEJArornyecKo TEXHOJIOTHH.

CeronHsi caMbIMU 3HAYUMBIMU MPU3HAIOTCSA HE 00BEM MaMSITH U OCHOBaHHAas
Ha Hel 3pyIUIINsI, a OBJIaJICHUE YHUBEPCAJIbHBIMU YUeOHBIMU YMEHUSMU: HABBIKAMU
MCCJIEI0BATENbCKOM JACSTEIHLHOCTH, ONBITOM MPeoOpa3oBaHus U Mepeaadyn pa3HbIX
BUJIOB HWH(OpMalMKM; yMEHHEM TMPOAYKTUBHO COTPYJAHUYATh. «...B KadyeCTBE
cojiep>kaHusi o0pa3oBaHUs, TPAHCIUPYEMOTO PEOEHKY, BBICTYHAIOT KYJIbTYpPHBIE
TEXHUKH M CIOCOOBI MBIIIEHUS U ACSITENBHOCTUY». [2] 00paTuMcsi K TEOpUU H
BBIJICIUM TEPEYEHb MEXIUCIUIUITMHAPHBIX (HAIMPEAMETHBIX) MO3HABATEIbHBIX
YMEHHI 1 HABBIKOB, MPOSBIISIIOIINXCSA B YPOBHSIX MBILIJICHUSA:

— TEOPETUYECKOE MBIIUICHHUE;

— CIIOCOOHOCTh U YMEHHE 000011aTh, CUCTEMAaTU3UPOBATH, OMPEICIISIThH
MIOHATHUSI, CTPOUTH JI0KA3aTENIbCTBA U T.11.);

— KPUTHUYECKOE MBIIIJICHHUE;

- YMEHHME ONpeAeisaTh TIJaBHOE, OTJIW4YaTh (AKTBI OT MHEHUH,
ONPEAETATH TOCTOBEPHOCTh NCTOYHUKA, BUJIETh IBYCMBICICHHOCTh YTBEPKICHHUS,
HEBBICKA3aHHBIE TTO3ULINH, IPEJIB3ATOCTb, IOTHUECKNE HECOOTBETCTBUSA U T.I1.);

— TBOPYECKOE MBIIIJIEHUE - CIIOCOOHOCTh OCYIIECTBISATh MEPEHOC,
BUJICHUE MPOOJIEMbl B CTaHJAAPTHON W HOBOW CHUTYyaIldd, OMPENEISATh BapUAHTHI
ATbTEPHATUBHBIX PEIICHUH, KOMOMHUPOBATH M3BECTHBIE CIIOCOOBI IEATETLHOCTH C
HOBBIMH.

g ycriemHou AEATENbHOCTA B COBPEMEHHBIX YCIJIOBUAX LUHUBUIM30BAHHOU
KU3HU HEOOXOJMMBI TaKMe€ KauyecTBa MBIILJIEHUS, KaK- TMOKOCTh, OOBEMHOCTb,
CIIOCOOHOCTH K MIUPOKOMY TEPEHOCY U T.1. Hapsimy ¢ TpeOOBaHUSIMU K YPOBHIO H
KaueCTBY MBIIIUICHHSI Ha TIEPBBIH TJIaH BBIXOJIST HABBIKH NIEPepadOTKH HH(POpMaIuu
- aHanu3a, CHUHTE3a, WHTEPIPETALMH, SKCTPANOISAIUUA, OLUEHKH, CBOpAYMBAHUS
uH(pOpPMAITUU; U PETYJIATUBHBIC YMEHUS - (OPMYyITHPOBAHKE BOMPOCOB, THIIOTE3,
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ONpeNIeJICHUE LEeNIed M 3a]ay, IUIAHUPOBAHUE W KOPPEKIUS CBOEH JIESTEIBbHOCTH,
KOHTPOJIb U aHAJIN3 PE3YJIbTATOB.

Jns peanuzauuu noctaBieHHOM 3agaun 1O. B. 'poMbIKO NpemyioKu NyTh
BBEJICHHUSI B Y4YCOHBIA IIJIaH IIKOJIBI CHCIHAIBHBIX «METalPEAMETOB», KOTOPHIE
«HAJICTPaUBAIOTCS HAJl IPETIOJaBaHUEM TPATUIIUOHHBIX YU€OHBIX TUCUUILTAH. MBI
MOJTHOCTBIO COTJIACHBI C aBTOPOM, KOTOPBIH B CBOEH KHUTE «MBbICHEAEATEIbHOCTHAS
nefgaroruka» Hamucain: «[IpeameTHbIH NpUHLUN 00s3aTENBbHO JOJDKEH OBITh
COXpPaHEH, MOCKOJbKY MpPEIMETHAs OpraHU3alusl MbIIUICHUS U JEATEIbHOCTH
SBJISIETCS HAa HACTOAIIMM MOMEHT CaMOU BBICOKOPA3BUTOM U MOITHOM. OTKa3 OT Hee
cpa3y K€ NPUBOAUT K CHIKCHHUIO YPOBHS OpTaHW3alMu MbliuieHus» [3]. s
dbopmupoBaHusl y ydammxcs MerazHaHuss W wmetacriocoooB FO. B. I'poMbiko
oTpeeNuil 0JIOK U3 METaNpeIMETOB: «3HaHUey, «3Hak», «IIpobiemay, «3amaday.

[Ipu BcéM yBakeHUU K JAHHOMY MHEHHIO MbI YOEK/I€HBI, UTO MPEAJI0KEHHOE
HUCKYCCTBEHHOE CO3/IaHUE HOBBIX METANPEIMETOB - HE E€IWHCTBEHHBIM IyTh
npeo0pa3oBaHus OTEYECTBEHHOM IKOJIbI B COOTBETCTBUU C BHI30BAMU BPEMEHHU.
Benp «He BCiKylo 3aauyy MOXKHO M HYKHO MEpeBOAUTH B meTanpenmMet. Kaxnas
3aJlaya UMEET OIPEACIICHHYIO LIEJb: KaKas-To JUIsl OTpaOOTKH HaBBIKA, Ipyras - s
pa3BUTHS NaMATH U T.4. [ToaTOMy MeTanpeaMeTHbIe 3aJjaHus HU B KOEM Cllydae He
JOJDKHBI  TIOJIHOCTBIO 3aMEHUTh TPAAUIIMOHHBIE (aKaJeMHYECKUE) 3a/layu, a,
HA000pOT, MJOKHBI JOMOJHATH uX. Llens wmeranmpenMera - KaueCTBEHHOE
MpUpaIleHre TICUXUKH, KOTJ]a peOEHOK TOHUMAET, YTO TENePh OH MOXKET JeNaTh TO,
4yero He MoT paHee.» Ho Bellb JOMOJIHATE U IOCTUTaTh KaU€CTBEHHOIO TPUPAICHUs
MICUXUKU BO3MOXHO HE TOJIBKO BBOJIOM B Y4YEOHBIN IJIJaH HOBBIX MPEIMETOB, a
MEePUOANYECKA TPOBOJAS 3aHATHS B METalmpPEeAMETHBIX TEXHOJOTUSIX, BBOJS B
TPAIUIIMOHHBIE YPOKH 2JIEMEHThI METANPEIMETHOCTH WJIA CTaBs MIEPe]] yUaluMHUCS
MeXIpeaMeTHbIe pobseMHusble 3a1aun! [1o HaleMy MHEHHI0, B 3TOM CMBICIIE OYEHb
WHTEPECHBI 3aJlauu, KOTOphie pemratoTcss B obmactu STEM-ob6pazoBanus. STEM
(Science Technology Engineering and Math’s) — 3To koMIuiekc 00pa3oBaTeIbHbBIX
MEPOTIPUATHIA, CTIOCOOCTBYIOITNI M3yUEHUIO KOMITBIOTEPHBIX HAYK, €CTECTBEHHBIX
HayK, UHKEHEPHOI0 Jieja U MaTeMaTUKu oOyyaromuMucs. B 1000l nHxkeHepHo-
TEXHUUYECKOM 3ajlaue Mbl BCErJla CMOXXEM BBIJCIUTh YHOMSHYTBHIM HaOOp
METaIpeMETOB, a pEIICHWE HMHKEHEPHO-MAaTEeMaTHYECKOM WM €CTeCTBEHHO-
HAy4YHOM UCCJEeI0BATENbCKOW 3a7aun Bcerga (GOpMHpPYET MeTanpeIMETHbIE
HAaBBIKHU.

Pemenue 3amau STEM-o00pa3oBanusi He XapakTepHO ISl TPAJUIIMOHHOTO
o0pa3oBaTenbLHOTO Tpolecca U TpeOyeT CreluaaIbHbIX YCIOBUM ISl JOCTHIKEHUS
HOBOTO KayecTBa M pe3yJbTaTa €CTEeCTBEHHO-HAYYHOTO M  HHXKEHEPHO-
MaTEMaTUYECKOro 00pa3oBaHMs, PA3BUTUE MHKEHEPHOTO MBIIIJICHUS yYallluXCs B

TCOPETUUCCKOM H IIPAKTHYCCKOM  ACIICKTaX. OTO TO3BOJISIET pe€ain30BaThb
31



METaNnpeAMETHBIN MOAXO0A HE B CIEAOBAHUU 10 HAMEUYCHHOMY JAPYTUMU MYTH, a B
WHHOBAIMOHHOW JIEATETLHOCTH 00Pa30BaTEIHLHOTO YUPEIKICHHUA.

Monens JIHI[ B Hactosmmee Bpems ampobupyercss B ['bBOY COIIl No255
Anmupanreiickoro paitona Canxt-IletepOypra B pamkax 00pa30BaTEIbHOIO
nporiecca, BHEYPOUHOU ACSITEILHOCTA M AOMOJHUTEIBHOTO 00pa3oBanus. Mojenb
pa3pabaThiBacTcsi KakK JIETKO THpPOXHpyeMmass W OTBEYArOIIas CJIEIyIOIINM
aKTyaJIbHBIM BOIIPOCaM BPEMCHH:

1. COIIMOKYJIbTYPHBIH 3aKas, OTIPEACTIS O Oymytiee
BBICOKOTEXHOJIOTHIECKOE Pa3BUTHE IKOHOMUKHY;

2. KaK CJIEICTBHE, POCT YHUCIA YUPESKICHUH, aIMHHUCTPAIIAS KOTOPBIX
MMOHUMAET CUTYAINIO U 3aMHTEPECOBAaHA B PAa3BUTHU TEXHHMYECKOTO TBOPYECTBA U
CO3JIaHUU YCIIOBUH JJIs1 3TOTO;

3. POCT uHclia JIeTe W poauTesied, 0CO3HAIOMINUX 3alpPOChl 00IIEeCTBA U
CTPEMSIIUXCS MMOTydaTh 00pa3oBaHUE B TEXHUUECKOM 00J1acTH;
4, U3MEHEHHE 00pa30BaTENIbHOM MapaJuIMbl, NEPEHECCHUE aKICHTa Ha

caMOCTOsITeNIbHbIE ()OPMBI YUEOHOU AESATEIBHOCTH, UHAUBUIYTHBHO-TMYHOCTHBIN
MOJX0J, NPEAYCMOTPEHBI 3aHATHUS, B OCHOBY KOTOPBIX 3all0KE€HA COBMECTHas
MPOEKTHAs AESATEIbHOCTb.

B nporecce anpobaruu pemaroTcest CiIeay e 3a1aun:

— paspabotka  konmenuuu  JIHIIT w  HOpMaTuBHOU 0a3sl,
periiaMeHTUpyIoIIei ero GyHKIMOHUPOBAHHUE B IIIKOJIE;

— pa3paboTka W BHEJPEHHE NPOrPAMMbI TOBBIIMIECHUS KBaTU(DUKAIIUU
YUUTEIEH B  HANPABICHUHW  MEXKIPEIMETHOM  NPOEKTHOM  JEATEIbHOCTH
€CTECTBEHHO-HAYYHOM U MHKEHEPHO-MaTEMATUYECKON HAIIPABJIECHHOCTH;

— co3JlaHue yueOHo-meToandeckoro komriekca JIHI;

— MOCTPOEHUE  DJIEKTPOHHOTO  MHGOPMAIIMOHHO-00Pa30BaTEIHLHOTO
MHTEPAKTUBHOIO MOPTaja Il KOMIUIEKCHOW MOJEpKKU aearenbHoctu JJTHL;

— CO3JJaHUE  DJEKTPOHHOIO0  y4eOHO-METOJAMYECKOIO0  KOMIUIEKCa
«MICKPA» mnporpaMm €cCTECTBEHHO-HAyYHOW U HWHXKEHEPHO-MAaTeMaTUYECKOU
HANpPaBJICHHOCTH;

— MpOBEICHHE BEOMHAPOB, CEMUHAPOB, NyOIUKAIMK TI0O TeMe
WHHOBAILIYM;

TUPOKHUPOBAHUE OIBITA YEpPe3 METOJWYECKHE CeTH B TJ00adbHOM CEeTH.
KoHnentyanpHasi MoZieinb JETCKOTO HAy4YHO-OOPa30BATEIBHOTO IIEHTa BTOPOU
MIOJIOBUHBI JIHS IPE/ICTABJICHA HA PUCYHKE 1.

JIHI] ecTecTBEeHHO-HAYYHOTO ¥ HHKEHEPHO-MATEeMaTHUYECKOTO 00pa30BaHUs —
3TO Takas popMa opranuzaiu 00pa3oBaTeIbHOTO Mpoliecca, MPU KOTOPO pecypcChbl
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¥ BOBMOYKHOCTH IIIKOJIBI OOBEMHSIOTCS U HAIIPABIISIOTCS BO BTOPOH MMOJIOBHHE JTHS
Ha JIOCTIKEeHUE HOBOro kauectBa STEM-o0pa3oBanus.

Onumnuaga HTI«1>
B,

* [lonomaHK-
TefbHoe
obpazoeanue

* [lonoaHK-
TENbHOR
obpazoeanue

CHCTEMSE NPOEKTHOR
OEATENSHOCTH

= MononaHu-
TentHoe
obpa3zoBaHHe

YPOYHBIN
MPOLLECC
LLUKONbI

DecTMBaNKU

« [ononHW-
TensHoe
ofpazoeaHue

Pucynox 1. Konyenmyanvnas mooenb 0emcKo20 HayyHO-00pa308amenbHO20
yeHma 6Mmopou NOJ0BUHbL OHL

VYuebnsiii man JHL] mocTpoeH mo MoayJlbHOMY MPHUHIIMITY U COCTOUT U3 5
KPYIHBIX OJIOKOB:

— IIporpamma «MaTemaTuyeckue CTYNEHbKW». MoayiM NporpaMmbi:
«3aHumarenpHas MaremaTtuka (5-7 kmaccel)», «Harnsgnas reomerpust (5-
6 ximaccel)», «MaTtemaTuka: n30paHHbIe BOTPOCH (9-11 kmaccen)y.

- [Iporpamma «EcrecTBeHHO-Hay4yHass KapTuHa Mupa». Moxaymm
nporpammbl: «Heckydnas ¢usmka», «Mbl mo3Haem mup», «Puzndeckuit OauMIL.
Metonbl pemieHus (usmveckux 3amau», «PelleHne HecTaHIAapTHBIX 3a7ad IO
XAMHUN», «IKOJOTUUECKUIN MTPOEKT», « IKOJIOTUS METATIOIUCA.

- [Iporpamma «PoGoToTexHuKa: 1mar 3a marom». Moayiau mporpaMMBl:
«IlepBblii mIaru B KOHCTpyHpOBaHUW», «HXkEHEpPHOE TBOPUECTBO B HAYaJbHOU
HIKOJIE», «AJITOPUTMUYECKOE MPOTPAaMMHUPOBAHUE HA BHUPTYaJbHBIX MOJEIISX.
TPUK-cTyqus», «AITOPUTMHUYECKOE MPOrPAMMHUPOBAHUE HA PEabHBIX MOJEIISIX
TPUK-ctynus», «TBopueckoe NpOEKTUPOBAHUE.

— [Iporpamma «DJIEKTPOTEXHHKA M JJIEKTPOHUKA: IIE€PBbIC IIarm».
Moaynu mnporpammel:  «OIEKTPOTEXHUKa», «BBeneHne B  3JIEKTPOHUKYY,
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«BBenenne B MHKpPOCXeMOTeXHUKY», «lIporpamMmmupoBanue Ha Arduinoy,
«TBopyeckoe mpoekTupoBanue Ha 6aze Arduinoy.

- [Iporpamma «UuxkenepHoe 3D-monenupoBanue: 1mar B Oyaymiee».
Monymu nporpammel: «Iloctpoenune moxeneii B cpeae Lego Digital Designery,
«Benenue B 3D-monenupoBanue (0a3oBbie HaBBIKH )», «[locTpoenue 3D-monenei
(coopkm u anuManuM)», «WHXeHepHOEe TpoekTHpoBaHHEe B  dopmare
ScalextricforSchool»,  «mkeHepHoe  mporoTtunupoBaHue»,  «TBopUeckoe
WH)XCHEPHOE MPOECKTUPOBAHHEY.

B Hacrosiiiee BpeMsi 3aHATHSL CTPOSITCS O TMPHUHITUIY HAYYHO-TEXHUICCKOU
CTYIUH.

B npouiecce npuMeHEHUSI OTKPBITBIX €CTECTBEHHBIMU HAayKaMH 3aKOHOB IS
MIPOCKTUPOBAHMS, KOHCTPYUPOBAHUS, W3TOTOBJICHUS W COBEPIICHCTBOBAHUS
TEXHUKHU U TEXHOJIOTUU 3T 3aKOHBI HYKHO HE TOJIBKO MOAU(PUIIUPOBATEH B hopMy
yA0OHYIO JIJISl UX IPUMEHEHUS], HO U BOIUIOTUTH MX B HOBOW TEXHUKE U TEXHOJIOTHUHU.
DTOT MpoIecC SABISIETCS CI0KHBIM, OTBETCTBEHHBIM M MHTEPECHBIM B MH)KCHEPHUH.
NmeHHO OH mpuAaeT 3TOM IESITEIbHOCTH TBOPUECKHM XapakTep. TBOPUECTBO - O/1HA
U3 BOXKHEUIIINX YepT UHKEHEPHOU MPOQeccumu.

PabGoTa Haj mpoexkToM MO3BOJSET BOCHUTAHHUKAM TMOJYYUTHh BO3MOXKHOCTH
MO3HAKOMUTHCS C TOJHBIM IIUKJIOM M3TOTOBJICHUS H3ACNHUS, OT 3aayMKU O
CO37IaHUSI TOTOBOTO TPOAYKTAa. IDTO CMOCOOCTBYeT (OPMHUPOBAHUIO Yy HUX
COLIMAJIbHOW OTBETCTBEHHOCTH, OCO3HAHHOTO >XM3HEHHOTO CaMOOMPEICNICHUs U
BbIOOpa mpodeccuu. Ilpm 3TOM Kakaplii YYaCTHHK BKJIIOYEH BO BCE JTallbl
BBITIOJTHEHMSI IPOEKTA OT UJIEH JI0 MOJTHOTO BOILIOMIECHUS 3aMbIciia. TeMbl MPOSKTOB
JOJIKHBI OBITH BBIOPaHBI TAKUM 00pa30M, YTOOBI TO3BOJIUTH YYaIEMYCsl PACIIMPUTh
CBOM 3HaHMSI B OOJACTH IPOTPAMMHUPOBAHMS, POOOTOTEXHUKH, DIIEKTPOTEXHUKH,
3D-monenupoBanus, qu3aiiHa U KOMITBIOTEPHOU IpauKH.

Cozpanue JIHI] no3BoJseT OPraHN30BbIBATh MPOEKTHYIO AEATEIbHOCTh TAKUM
oOpa3oM, 4TOOBI BOCIUTAHHUKH MOTJM OCBanBaTh HEOOXOJUMBIE BU/IbI
ACSTEIbHOCTH TIOCPEICTBOM TIOCEIICHHUSI HEOOXOIAMMBIX 3aHSATHH B pa3HBIX
HAIPAaBIICHUAX, 9TO 3HAYUTEIHHO PACIIUPSIET 00BEM MOJTYUYEHHBIX 3HAHUN U JaeT
BO3MOXXHOCTH JIETSIM y4acTBOBATh B MOJHOM IIUKJIE CO3/IaHUSI TOTOBOTO MPOIYKTa,
HarpuMep poOOTHU3HPOBAHHON Monenu. B pamkax AesSTENbHOCTU JETH Pa3HBIX
BO3pPACTOB, HAYMHAS C TIEPBOTO U JI0 OJUHHAIATOTO KJIACCa UMEIOT BO3MOXKHOCTh
MPUHUMATh Y4YacTHE B COBMECTHOW NPOEKTHOW MACSITEIHHOCTH, Y4YaCTBYIOT B
MPOEKTaX, B TMOATOTOBKE K COpEeBHOBaHUSM, d¢ecTuBamsiM. B pamkax
00pa30BaTeNLHOTO TpOoIecca B KaUeCTBE MeJarornuyeckoil 1 MHTEPHET-TIOIICPIKKA
00yYaIOIIMXCSl WCIOJB3YETCS DJEKTPOHHBIA YU4eOHO-METOJUYECKUN KOMILIEKC
«MCKPA» (http://proiskra.ru).
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[TomuMo mpenojaBaHusi TEXHUYECKUX JUCLUMIUIMH, 0O0pa3oBaTesIbHbIN
IIPOLIECC B 3TOM KOMIUIEKCE HAMPABJIEH Ha TOMOILb B IPUOOPETEHNH IIKOJIbHUKAMU
yMeHHi 21-T0 Beka: KOMaHIHOM pabOThl, KOMMYHHUKAIIUH, YIIPABICHUS IPOCKTAMH,
TE€HEpaLnn HJIEH.

HemnocpencrBeHHo paboTa HaJl OJHHUM MPOEKTOM, HalpUMEp CO3/IaHUEM
pOOOTU3UPOBAHHON MOJIETTM BBIMIOJHAETCA TPYINONM BOCHUTAHHUKOB OJHOMU
BO3pacTHOM kareropuu. ['pynma ¢dopmupyeTcss B XOJe MNPOpabOTKU 3ambiciia
MPOEKTa, HO M OCTaJbHbIE BOCIUTAHHUKH HMMEIOT BO3MOXHOCTh HaOIIOJaTh 3a
BBIIIOJIHEHUEM MPOEKTA, HA KAKUX-TO 3Tanax noMoras rpynmne. [Ipu sTtom nenaroru
JIOJKHBI 3a00TUTHCS O TICUXOJOTHYECKHI MUKPOKJINMATE, KOTOPBI (hopMupyercs
B TpyHme: 3TO JOJDKEH ObITh KOJUIEKTUB €AMHOMBIIUIEHHUKOB, AaKTHUBHO
B3aMMOJICUCTBYIOIIMX JAPYT C JAPYrOM. OTO IMOBBIIAET UX KOMMYHHUKAaTHBHBIC
KauecTBa. BMmecTe ¢ TeM naboparopust Bcerja OTKphITa JjIsl HOBUYKOB, OHU HAWIyT
TyT HOHMMaHHUE U NMOAJNEPXKKY. Ilegaroru yieiastoT BHUMaHUE HE TOJIBKO Iepeade
3HaHUU 0O0y4YaroIMMCA, HO U TakKe aKTUBHO BEJETCS BOCIMTATENbHAsl paborta.
VYaensiercst 00Jp110€ BHUMAaHHUE CO3JAHUIO JIPYKETOOHON M Termioil aTtMocgepsl,
CIIOCOOCTBYIOLIEH PACKPBITUIO CIIOCOOHOCTEN pedeHKa W MOTHBHUPYIOIIEH Ha
COBMECTHYIO  JICSTEIBHOCTh, YCHEIIHYI0  COLMAaIU3alMio, (OpMHUpPOBaHUE
WHJMBUAYAJIBHOW TBOPUYECKON peain3alu.

[Tegarorn JIHI[ TecHO COTpyIHMYAIOT C POAUTENSAIMH, 3TO TIO3BOJIAET
poauTeNsIM IIyO)Ke y3HaBaTh AESTENbHOCTb, B KOTOPYIO BOBJIEUEH UX PEOCHOK.
Hepenko Takoe o011eHne BbI3BIBAET OTKIMK Y poauTesieil. OHU MPOSIBISIFOT HHTEPEC
U JKEJaHWE y4acTBOBaTh, HA KaKMUX-TO 3Tamax mnoMmorartb. Hampumep, poaurenu
MIOMOTAIOT  COMPOBOXKJATh BOCIHUTAHHUKOB HA pa3JIMYHbIE MEPONPUATHS,
YY4acCTBYIOT Ha JTale 3aMbiclia B Hayalle HOBOW MPOEKTHON JesATEIbHOCTH,
NPUHUMAIOT YYacTHe B pab0Te HAJl MPOEKTOM Ha Pa3HbIX 3Tarax €ro BbINOJHEHUS,
U Jaxke pa3douparoT BMECTE C JIETbMH MMYIIECTBO CTyaAuH Ha cyOOoTHHKE. Takoe
B3aMMOJICHCTBHE C POJUTEISIMH IO3BOJISIET COXPAHSITh MHTEPEC K OOYUYEHHIO Y
pebenka. CoBMecTHasi JAEATEIbHOCTh HEPEIKO CTAHOBUTCS IJsi BOCIHUTAHHUKA
onpeaeNstomuM (GakTopoM B CTOPOHY TMOCEUIEHUS 3aHATUM WM MPOAOHKEHHE
MOCEIEHUS] 3aHATHI, KOT/1a ’TOT MHTEPEC BHE3AMHO MPOMNAJAET, IPU CTOJIKHOBEHUHU
C MEepBbIMU TpyAHOCTSAMHU. lIpuBrieueHrne poauTeneil O4eHb MOMOTaeT YKPEIUISTh
HWHTEpEC U XKeaHue pedeHKa MPOJ0JKUTE padoTy.

JleTckuii Hay4HO-0OpA30BATENbHBIA IIEHTP C JJICKTPOHHBIM  y4eOHO-
MertoauueckuM kKomiuiekcoM «MCKPA» co3gaH He TONBKO i MOIMyJspU3aliuu
CpeIu IeTel U MOJIOIE KN HaAyYHO-00pa30BaTeIbHON TBOPUYECKOM IEATETLHOCTH, HE
TOJIBKO JIJI1 OCYIIECTBIICHUS POEKTOB IO MOBBIIICHUIO KauecTBa 00pa30BaHus, HO
U I PaclpOCTPAHEHUs OINbITa WHHOBALMOHHOM JEATEIBHOCTH B IIKOJbHOM
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€CTECTBEHHOHAYYHOM u MHKEHEPHO-MATEMaTUYECKOM o0pa3oBaHUH,
TPAHCJIMPOBAHUSA €T0 HA Ipyrue 00pa30BaTeIbHbIE OPTaHU3ALUY.

CnenuanbHO 11 A€Ted, poAuTEIed M KIACCHBIX PYKOBOAMUTENEH co3aaH
paszen, MOCBSIIEHHBIM MPOo(ecCHOHANbHON OpHUEHTAIluU, KOTOPBIM COACPKHUT
Maccy rmnosie3Ho uHdopmaruu. OOlue BOMPOCH OpraHU3aAlUU JACSTEIbHOCTH,
CChUIKa Ha «ATiac HOBBIX Tmpodeccuily, Marepuanbl IBWXKEHUS «Mojojbie
npodeccuonansy  WorldSkills  Junior  Russia, cceika Ha  CHCTEMY
npo(ecCHOHaTBLHOTO OPUEHTAIMOHHOTO TECTHUPOBAHUSA LIEHTpa T'YMaHUTAPHBIX
texHojoruit Cankr-IlerepOypra — Bce 3TO BBl MOXKETE HAWTH B 3TOM paselie.

OTaenbHO pa3MelieHa CChUIKA Ha MarTepuaibl KOMAaHIHOM HWH)KEHEPHOMN
Onmumnuanel Hanmonaneaoit Texnonornueckoit Munimarusel [4]. Jnga moTuBanuu
YyYaIMXCS U IEJAaroroB Ha IOpTaje pa3MEIEHbl NPHUMETHI JETCKUX IMPOEKTHBIX
paboT camoii pasHOW Tematuku. J[ms ymoOcTBa TmoJsib30BaTeNie  mopTana
IpeIyCMOTpPeHa (QUIbTpalusl MPOEKTOB IO pa3HbIM METKaM: Oy CO3JaHus,
TeMaTuKe, 00pa30BaTEeIbHOMY YUpEXJIEeHUI0. MBI yBEpEHBbI, YTO HECMOTpPS Ha TO,
YTO paboTa elle He 3aKOHYEHA, POXKIECHUE WHYKEHEPHOro MopTaja MoJie3Ha M
3HaUUMO Yyxke ceiiyac. Co3paHue mnopraja SIBUJIOCh HOBBIM 3TalmoM B padote
AJIMUpaNTEMCKOro pailoHa MO TEXHUYECKOMY HalpaBlieHHI0. PacTeT coobiiecTBo
IIEJarOroB, 3aMHTEPECOBAHHBIX B Pa3BUTUU WH)KEHEPHOI'O MBIIIJIEHUS YYEHUKOB,
YTO MPOSBISAETCS B IOBBIINIEHHMH AKTUBHOCTUM YYacTHS IIKOJIBHBIX KOMAaH]I B
KOHKYpCax U COPEBHOBAHUSX.

Ham pecypc axgpecoBaH agMuHUCTparopaMm, IefaroraMm, ydamuMmcs,
POAMTENSAM, COLMAIBHBIM MAPTHEPAM M OTBEYAET MX 3alpocaM, TaK KaK B UTOre
COBMECTHBIMM  YCWIMSIMU  CTPOMTCS ~ HOBasg  oOpa3oBarenbHas  Cpena,
crnocoOCTByIomass (POPMUPOBAHUIO MHKEHEPHOTO MBILUIEHUS Y MIKOJbHUKOB U
Pa3BUTHIO TPO(PECCHOHATBHON KOMIETEHTHOCTH MEIaroroB.

He HyXHO cuuTaTh, YTO HAPHCOBAaHHAsg HAMHU KapTHUHA UJCalbHA U Paly’Ha.
EcTh TpyAHOCTH M MOABOJHbIE KAMHH Ha HAIIEeM ITyTH, KaK B JII0OOOW MHUIIUATHUBE,
3J1€Ch €CTh PUCKH.

AHanu3upysi pUCKM HAlIero MpoeKTa, Mbl BUAUM Pl MOMeHTOB. C omHOMU
CTOPOHBI, MBI OTKpBITO pa3MellaeM HapabOTaHHbIE MaTepuaabl Ha IMOpTale,
KOTOPBIM MPENOCTaBIseT OOJIbIINE BO3ZMOXHOCTH MOJB30BATENSAM MO JIOCTYIY K
pecypcaM, C Jpyroil, BCE MOXET OKa3aTbCid HEBOCTPEOOBAHHBIMU, B CHIY
HEJOCTAaTOYHOW TOTOBHOCTU TME€JAaroroB M aJIMUHUCTpaluu 00pa30oBaTeNIbHBIX
yupexaenuii. C OIHOM CTOPOHBI, MBI aKKyMyJHpyeM Ha MopTaje OoJbLIoe
KOJIMYECTBO MHTEPECHBIX U JOCTYMHBIX Yy4eOHO-METOAMYECKUX MaTEepHaloB, a C
OpPYroM, WX HCIOJb30BAHUE MOXKET  OKa3aTbCsl  HEBO3MOXKHBIM  H3-3a
HEJOCTATOYHOTO OCHAIIEHUS o0pazoBaTesbHbIX OpraHHU3alnn

CIICHUAJIM3UPOBAHHBIM TCXHHUYCCKHUM O60py,I[OBaHI/ICM. C OI[HOﬁ CTOpPOHBI, €CTb
36



BO3MOKHOCTh JTUCTAHIITMOHHO OpraHu30BaTh IPyIIOBYIO pabory,
KOHCYJITHPOBAaHUE, TeMaThudeckue Qopymbl, a ¢ Jpyrod, 3aHATOCTh U
NEPErpy>KeHHOCTh NEAAroroB IeIaeT MHOTUX MMaCCUBHBIMHU HAOIIOJATENSIMU, a HE
aKTUBHBIMHU CO3UAATENIsIMU. TeM HU MEHEee, Mbl YBEPEHbI B MPABWIBHOCTH Hallei
UJIEH... BOBMOXHOCTH, KOTOPbIE MIPEIOCTABISET MOPTaj, TAKUE KaK JTOCTYMHOCTb,
aJIpeCHOCTh, OTKPBITOCTb, COOTBETCTBUE COLIMAIILHOMY 3aKa3y, OYEBHUIHbI!
Hcnone3ys Bo3zMoxHOCTH pecypcea, «CKPA» mbl npemioxum Hairy moaens JJHL]
u OyJeM HalesThCs, YTO KOMY-TO 3TO OKaxKeTcs moJie3HbiM! MBI cocpenoTounm
CBOM YCWJIMSI Ha pa3paboTKe U BHEIPECHUH MPOTPaMM BHEYPOUHOU EATEITHHOCTH C
Y4E€TOM OITBITa AOMOJTHUTEIILHOTO 00pa3oBanus. M Takxke Mbl Oy/1IeM METOIUICCKH
npopadaThiBaTh U BHEAPSTH TEXHUYECKUE WHHOBAIMM HA YPOKaX MH(POpPMATHUKH,
(bu3uKK, OMOJIOTUN U TEXHOJIOTHUH.

Mpb1 yBepeHbl, UTO IMeJarorudeckas U UHTEPHET-TOIePKKa HEOOXOIUMBI U
JUIsL ycmenmrHocTh oOpa3oBaHMsl y4yeHHKa. B Haimiem ciyyae paccMaTpuBaeM B
acniekte  (OpPMHUpPOBAaHUS ~ WHXKEHEPHOTO  MBIIUICHUS B HalpaBJICHUU
WHHOBAIIMOHHOU JESITENHbHOCTH. MBI paccMaTpUBaeM MeAaroruueckyro moaepxKKy
KaK KOMIUIEKC MEPONPUSATUN, HAMpaBICHHBIX HA CO3JaHUE€ MAaKCHUMAJIbHO
KOM(OPTHBIX YCJIOBUH B paMKax oOpa3oBaTEIBLHOTO MPOIECCca, CIIOCOOCTBYIOMIMNX
PACKpBITHIO BHYTPEHHETO TMOTEHIMajga peOeHKa, YCBOCHUIO UM HOBBIX 3HAHHUH U
VKPEIUICHHI0 B HEM KEJIaHUs K COBMECTHON HCCIENOBATEIbCKOM, HMHXEHEPHO-
TEXHUYECKOU nesTenbHOCTH. [lenarornueckas moaaepkka peain3yercs B KaueCTBe
o0pa30oBaTeNbHON  JIESITENIBHOCTH, BOCHHUTATENIbHOW pPabOThl, BO3MOXKHOCTHU
UCIIOJIb30BAaHUsl JUCTAHIIMOHHBIX CIIOCOOOB MPUOOPETEHUN 3HAHUW (MHTEpHET-
TEXHOJIOTHIA), TPO()OPUEHTALITMOHHON PAOOTHI.

Mgl oueHb HajzeeMcs, YTO BBHIOpaHHBIH HaMU METOJ OpraHu3aluu PadoThI
CIIOCOOCTBYET YCTAaHOBJICHUIO M YKPEIJIEHUIO KOHCTPYKTHUBHOIO COTPYIHUYECTBA
MEXy ydYacTHHKaMu oOpa30oBaTelbHOTO mporecca, a moptan «Vckpa» Oyner
KpPCIHYTh M CTAHOBUTCS BCE 00JIee BOCTPEOOBAHHBIM.

HcTouynuku

1. Tlonsxosa B. I'. ®opmupoBanue MeTanpeaMEeTHbIX YMEHUI MOCPEICTBOM
pelieHust MPOeKTHBIX 3a/1a4 B paMKax y4eOHOTo 3aHATHs [ DIEeKTPOHHBIN pecypc]| —
URL.:http://io.nios.ru/articles2/85/3/formirovanie-metapredmetnyh-umeniy-
posredstvom-resheniya-proektnyh-zadach-v-ramkah

2. Meranpenmernbii mogxoa. Yto sto Takoe? [DIEKTpOHHBIA pecypc| —
URL.: http://www.ug.ru/article/64 http://www.ug.ru/article/64

3. I'pomsiko FO. B. "MpeicnenestensHocTHas niegaroruka’. - Munck, 2000.

4. OnuMmnuana Hannonanbaoi TEXHOJOTMYECKOU WHUIMATUBEI

[DnexTponnsiit pecypc] — URL.: http://nti-contest.ru/
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5. Ilogomsn M. Bb. «Meroasl pa3BUTHS TEXHHUYECKOT'O MBIIUICHUS Y
ooyuvaromuxcs»  BOY  CIIO  «OTCJIX»  [OnexTpoHHBIH  pecypc] —
URL :https://nsportal.ru/shkola/materialy-metodicheskikh-
obedinenii/library/2012/04/08/metody-razvitiya-tekhnicheskogo
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Lvreanxosa H. H.

BocnurareabHas ACATCJIBbHOCTD

B 110Xy HU(PPOBBIX TEXHOJOTUH B LIKOJIE

B mamem oO0pa3oBaTenhbHOM YUYPEXKIECHUHW MpoOJIeMaM BOCIUTAHUS
TPaJAMIIMOHHO YIEsUIOCh OoJIbIliee BHUMaHUe. B 1kose HakormieH 60raThlid OTBIT
XYJI0’)KECTBEHHO-ICTETUYECKOTO  BOCIUTAaHUA U OOy4YEHHUs, IOCTPOCHUS
OpPraHU3allMOHHOTO MPOCTPAHCTBA IIKOJIBI C YYETOM BOcCHUTaTeNbHOro 3¢ dexTa
MEKBO3PaCTHOTO B3aUMO/ICHCTBUS, YCIELIHOTO pa3BUTHS CUCTEMBI
JOTIOJTHUTENBHOTO 00pa30BaHUsl, BHEYPOUHOU AEATEIBHOCTH, y4acTHE B CaMbIX
pPa3HOO0Opa3HbIX FOPOJCKUX, PETUOHAIBHBIX U MEKIyHAPOAHBIX IPOEKTAX.

bonpiioe BHUMaHKME TaKKe MbI yAENIeM 00pa30BaTeIbHBIM MYTEIIECTBUSM,
HKCKYPCUOHHOM JESTENbHOCTH, AKTUBHO HCIOJIb3yeEM B pabOTe€ TEXHOJOTUU
My3€iHOW NeAaroruku. ITOT CIIUCOK MOXKET OBbITh MPOJIOJIKEH. . .

OTO TNOBCEAHEBHOCTh KaXXJOIO KJIACCHOTO PYKOBOIUTENS, M BCETO
NEJaroru4eckoro KoJUIEKTHBAa. BocnuraHne B IIKOJeE, LEJICHANPAaBICHHBIA U
CIOXHBIM TPOILECC, KOTOPBIA OCYIIECTBISIIOT HE TOJIBKO TNEJaroru4ecKui
KOJUIEKTUB, HO MW CEMbs, COLHUYM, OOILECTBEHHOCTh, CPEACTBA MacCOBOM
uH(popManuu.

Ho MBI ceroins ¢ BaMu roBOpUM O BOCIIMUTAHUU peOEHKa B IIKOJIE B YCIOBUSIX
riyookoil uHGOpMaTU3anuMu  00IIecTBa. YCKOPEHHE HAyYHO-TEXHUYECKOTO
nporpecca He MOXKET He OKa3bIBaTh BIMSHHE Ha Hally ¢ Bamu paboty. Co3naHue
KayeCTBEHHO HOBON MH(OPMALMOHHOM CpeAbl COLMYMa, CO3JaeT COBEPLICHHO
HOBBIE€ YCJIOBHS Pa3BUTHUS JIMYHOCTH peOEHKA M Hapsiay ¢ OONBIIUM KOJUYECTBOM
coOJJa3HOB M HUCKYUIEHUH MPOCTPAHCTBA WHTEPHET MPENOCTABISET OrPOMHBIE
BO3MOYKHOCTH JIJIsl Pa3BUTHSI TBOPUECKOTO MOTEHIIMAJIA YEJIOBEKA.

V nerelt Bech MUp Ha KOHUMKaX NaybleB - OyKBaJibHO! BKIIIOUMB KOMIIBIOTED,
OHU MOJIy4aroT IOCTYI K MOpio nHpopmannu. Kakoi oHa OyZeT — 3aBUCHUT OT Hac,
B3POCIIbIX!

[Ipu moctpoeHnn 0Opa30BaTEIBLHOIO MPOIECCa Mbl JTOJKHBI ONMUPAThCS Ha
[JIABHBIN TIPUHIUII — IPUOPUTET BOCITUTATEIbHBIX [IEHHOCTEN.

Ha ceroansmHuii [a€Hb CYIIECTBYET MHOMXECTBO MEAaroruuyeckux
TEXHOJIOTUM JJI YCIEIIHOTO MPOEKTUPOBAHUS, OPTaHU3AIMHN U BEICHHS Y4eOHOTO
npouecca. Kak npaBuiio, Bce OHU, 0€3yCIIOBHO OpPUEHTUPOBAHbI Ha CO3JaHUE U
obecrnieueHrne KOM(POPTHBIX YCIOBHM JUIsl yUALUXCA U YUUTEIIS.

CoBpeMeHHbIE IeTH pa30UparoTCs B TEXHUKE HAMHOTO Jy4Ille POIUTeNel U
MPOBOJST 32 KOMITBPIOTEPOM U TaJKETaMH MTPAKTUIECKH BCE CBOOOHOE BpeMsi. DTO
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HEraTMBHO CKa3bIBAETCS HA UX (DU3UUYECKOM U MHTEIJIEKTYaIbHOM Pa3BUTHH, BEIlb
BCE MHTEpEeChl peOeHKa COCPEOTOUCHBI Ha BUPTYaJIbHOM MUPE U UTPaX.

BaxHo Hay4yuTh JeTeil MpaBUIBHO OTHOCUTHCA K IU(PpoBOil TexHuke. s
pellieHus 3TOoi 3a/la4d LIKOJAa 00Ji1aJaeT Heo0XO0AMMbIMU HH(OPMAIMOHHO-
TeXHHYeCKUMH pecypcamMu. (CoCpenoTOUYEHHE COBPEMEHHBIX TEXHUYECKHUX
CPEICTB BOCIMTAHMS CHOCOOCTBYIOT MOJCPHMU3AIMU U COBEPILICHCTBOBAHUIO
BOCIIUTATENBHOIO MPOLIECCa, AKTUBU3UPYET MBICIHUTEIBHYIO JIESTEIbHOCTD
oOy4Jaronmxcsi, CnocOOCTBYET Pa3BUTHIO TBOPYECTBA IeAarora - OpraHu3aTopa,
MEJaroroB  JOIMOJHUTEIBHOIO 00pa3oBaHuUs, KIACCHBIX pyKoBoautTeneil. B
COBPEMEHHOM  O0pa30BaHMM  MPOUCXOJUT TPOIECC HM3MEHEHUS Kak B
MEJaroru4eckoil TeoOpur, Tak U B MPAKTUKE y4eOHO-BOCHUTATEIBHOIO Mpolecca:
MOSIBIISIFOTCS. M BHEAPSIIOTCSI HOBBIE MOJXOJIbI, METOJIbI, UAEH, IMEeAAroru4ecKuii
MEHTAJIUTET.

Kaxxnp1it poaurens Xo4ueT, 4TOObI €ro peOeHOK MOCiIe OKOHYAHUS ITKOJIBI CMOT
peanin3oBath cel0s B OyaylieM, ONpelnenuTbes ¢ mnpodeccueil. 3amada IMIKOJIbI
MIOMOYb pEeOEHKY HAy4dWThCs JenaTh npaBuiibHbI BeIOOp. CaHkT-IleTepOypr crain
MMMOHEPOM JIBM)KEHMS, YBUJEB B HEM HOBBIE 00pa30BaTENIbHbIE BO3MOKHOCTH.
Cankr-IletepOypr ObLT BEIOpaH MeCTOM MpoBeAcHus yeMmrmoHaTa Euro Skills 2022-
ro rojla. Y4YacTME€ B OTOM [BWXEHHUH SBISIETCS M MOIIHBIM pPECYpCOM
npodopuentaiuu!  CymiecTByeT MHOXKECTBO MPOTpaMM, HAIlCJICHHBIX  Ha
npodopuentanuo. Ogna u3 nporpamm «buier B Oyaymiee» — 3TO TPOEKT,
WHULIMUPOBaHHBIN nipe3uaeHToM Poccun Bragumupowm IlytunsiM B eBpasie 3Toro
roja. IlerepOypr cran omHuM u3 cemu ropoaoB Poccuu, rae Ha COBpEeMEHHOM
00pa30oBaTeNbHON IUIOIIAJIKE CTAPUIEKIACCHUKH CMOIJIM Yy3HaTh OOJbIIE O
npodeccusix HACTOSALWIETO W OyIyIIero, MOJYYUTh HaBbIK MPO(QOpPUEHTAUU U
MOY4YacTBOBATH B MPOeCcCHOHANBHBIX TPOOaX MoJ pyKOBOJACTBOM 3KcIepToB. Eie
OJIUH YHUKAJbHBIN MPOEKT, pa3paboTaHHbIi MOCKOBCKOHM IIKOJION YIpaBICHUS
CKOJIKOBO ¥ ar€HTCTBOM CTPATETUYECKUX HUHUIMATUB «ATiac mpodeccuit». [Ipoext
MMOMOTAeT OPUEHTUPOBATHCS BBITYCKHUKY IIKOJBI TMPH BbIOOpe mpodeccuu,
MOCTPOUTH COOCTBEHHYIO TPAEKTOPUIO ABMXKEHUS B MHTEpecHOe Oyayiee. OaHo U3
takux pemrennid 3rto aswkenne WorldSkills «Monoasle npodeccroHanby u
WorldSkills; Gonee mmpokre BO3MOXKHOCTH ISl 9TOTO JaeT HOBBIH (opmar -
WorldSkills Junior. Dto, 6ecciopHO HHTEPECHOE JIJISI COBPEMEHHBIX IKOJIBHHKOB,
JBIDKEHHE O00€CIeUMBAECT TPAHCILIIUIO JIYYIINX MPAKTUK MPOTYKTHBHOTO
oOydenus. [pyrum mogoOHBIM pelieHuEM SIBISETCS - BKIIIOYCHUE YYaIlMXCSd B
onumnuany HanuronanbHOUM TexHonornyecko nHunuatuBbl. Onuvnuaga HTU —
9TO YHUKAJIbHBIM (OpMaT MHXKEHEPHBIX COCTS3aHUM ISl IIKOJIBHUKOB 7-11
KJIACCOB, HAIIPABJICHHBIM HA BBISBICHUE M PAa3BUTUE TaJaHTJIUBBIX JIETEW,

CITOCOOHBIX peuiatb CJHIOXKHBIC MCKIUCHUINIMHAPHBIC 3aJa4u. OJII/IMHI/Ia,Z[a
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IpOXOAUT Mo 17 00pa3oBaTeabHbIM MPOQPUIIAM, CBA3aHHBIM C PA3BUTHEM «PBIHKOB
Oyayuiero», — OECHUIOTHBIM TPAHCIOPTOM, WHTEIIEKTYyaJIbHOM SHEPreTUKOH,
Majoil KOCMOHABTHKOH, HEHpO- W OMOTEXHOJIOTHMSIMU W JIPYTUMHU IEPEAOBBIMU
Hay4yHbIMU oOnactsmu. HampaBienuss OinMMnHanbl COOTBETCTBYIOT OTPACIEBBIM
npuopureraM HalMOHAIBHON TEXHOJIOIMYECKOW WHULHATHBBL — IIPOIPAMMBI
r7100aJpHOrO TEXHOJIOTHYecKoro auaepctsa Poccun k 2035 rony. HanmonaneHas
TexHonornueckas naunuatua (HTU) — nonrocpounasl KoMIiekcHasi porpaMma
[0 CO3JAaHUI0 YCIIOBUH 1Jisi 00ecnedyeHus JUAEPCTBA POCCUICKUX KOMIIAHUW Ha
HOBBIX BBICOKOTEXHOJIOTMYHBIX PBIHKAX, KOTOpPbIE OYIyT ONPEAENSITh CTPYKTYpY
MHUPOBOW 3KOHOMUKH B Onmmkaitmue 1520 ner.

Bocnuranue B mkosie, LeJIeHANPaBIECHHBIA U CIOKHBIA MPOLECC, KOTOPHIN
OCYILECTBIISIIOT HE TOJIBKO MEAArOrM4eCKUi KOJUIEKTHB, HO U CEMbs, COLIUYM:
OOIIIECTBEHHOCTh, CpeAcTBa MaccoBOil uHbopmarmu. Baxkuelmei mnpoOiemon
SBIIIETCS €IMHCTBO CHUCTEMBbl OOYYEHHMsS W BOCIUTAHUS, JOCTUraemasl 3a CUeT
peanuzanMu B IIKOJE€  IpOrpaMM  JIOMOJHUTENBHOro  00pa3oBaHUS,
(YyHKLIMOHUPOBAHUE JIETCKUX OOIIECTBEHHBIX OpPraHU3ALMK, YIOBIETBOPSIOMINX
TATY MOJIOJIBIX JIFOJIEH K OOLIEHUIO, ACSATENBHOCTh 10 UHTEpecaMm. Takas cucrema
ONPENEIAET HPABCTBEHHBIE OPUEHTUPBI, ONMMUPAOIIMECS HA IOJJIMHHBIE, a HE
MHUMBIE JKU3HEHHbIE IICHHOCTH, (OPMHUPYIOIIUE TPaKIaHCTBEHHOCTb U
IIaTPUOTU3M.

OcHoBHast BocIUTaTeNIbHas IIEHHOCTh MH(POPMAIIMOHHBIX TEXHOJIOTUH B TOM,
YTO OHM IIO3BOJIAIOT CO3JaTh MYJIbTUCEHCOPHYIO HMHTEPAaKTUBHYIO CpERy
BOCIINTAHUSL C TOYTM HEOTPAHUYEHHBIMU IOTCHIMAIBHBIMU BO3MOKHOCTSIMH,
OKa3bIBAIOIIMMHUCS B PACTIOPSHKEHUH U YUUTENS, U YUYEHUKA. B oTiinune oT 00bIYHBIX
TEXHUYECKUX CPEACTB BOCHUTAHUS MH(POPMALIMOHHBIE TEXHOJOTHH MO3BOJISIIOT HE
TOJIBKO HACBITUTH 00yYarolerocs OOJbIIMM KOJUYECTBOM MOHATUM, HO U Pa3BUTH
UHTEIJICKTyallbHble, TBOPYECKUE CIOCOOHOCTH OOyYaromMXcsi, HX YyMEHHE
CaMOCTOSITENIbHO NPUOOpeTaTh HOBBIE 3HaHUA, paboTaTh C Pa3IUYHBIMU
UCTOYHUKaMu HHPopManuu. lcnonb3oBanue HHOOPMALMOHHBIX TEXHOJOTUMN
HMMEET MOJIOKUTEIBHBIE ACTIEKThI:

~ TOJATOTOBKA M OPTaHU3ALMS NTPE3CHTALUT;
~ TIOCELIEHUE CAaUTOB HAYyYHO-TIOMYJIIPHBIX KYPHAJIOB;
— BO3MOKHOCTB CBOOOIHOT'O OOIIICHHS CO IKOJbHUKAaMH He TOJILKO Poccun, HO

Y BCETO MHUPA;

- y4yacTue B TBOPUYECKUX KOHKYpCax.

HoBoe mokosieHHe MIKOJPHUKOB aKTUBHO BOBJEKaeTcss B  cdepy
MyJIbTUMEANA-TEXHOJOTHI. PacTéT yBepeHHOCTh, 4TO B Onmkaiimiem OyayiieMm
CO3/1aHHE€ MYJIbTUMEIUNHBIX MPOEKTOB CTAHET MPHUBBIYHOW (OPMOM ypOUHOH H

BHEYPOUYHOM J1€ATETbHOCTH.
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B Hame BpemMs — W3MEHMIACh pOJIb y4duTelsd, HO M ydyeHuka. OH cran
AKTUBHBIM YYaCTHMKOM BOCIIMTATEJIbHOTO IIPOLECCA, MPEBPATWICS B IMApTHEpA
(moMmoraeTr B MOATOTOBKE M NPOBEIECHWU BHEKIACCHBIX MeponpusaTuil). Kaxabii
peOCHOK HEMOBTOPUM, HO MPH BCEM WHAMBUAYAIBHOM CBOCOOPA3UH MPOSBICHHIA
JETCKOM OJAapeHHOCTH CYIIECTBYET JOBOJBHO MHOIO YEPT, XAPAKTEPHBIX IS
OOJIBIIMHCTBA OJapeHHBbIX JeTell. [Ipuyem Hapsay ¢ rIyOMHHBIMH, CKPBITBIMU OT
HENPO(ECCUOHATIBHOIO B3IVISIA, JTOBOJBHO MHOTO M TaKMX, KOTOPBIE YacCTO,
OpPOSIBISIIOTCS B TIOBEJICHUU peOEHKA, B €ro OOLIEHMH CO CBEPCTHUKAMU MU
B3POCJIBIMH U, KOHEYHO K€, B I03HABATEIILHOU JEATEIIBHOCTH.

B ycnoBusix pa3BUTHs HOBBIX TEXHOJIOTMH PE3KO BO3POC CIIPOC HA JIIOAEH,
o0JagaronMX HECTAaHJAPTHBIM MBIIUIEHUEM, YMEIOIIUX CTaBUTh U PEIIaTh HOBBIE
3agaun. g popmMHupoBaHUS MHKEHEPHOTI'O MBILUIEHHS, HABEPHO HAJ0 C paHHEro
JETCTBAa Pa3BUBATh TBOPUYECKHUE CIIOCOOHOCTH BOBJIEKATH yYAIUXCS B MPOEKTHYIO
JEsITeIbHOCTh, 3HAKOMUTB CO CHEU(PUKOI NHKEHEPHBIX Mpodeccuil.

HUcrounukn
1. [Tocnanwme I[pesunenta PO denepansaomy Cobpanmio ot 04.12.2014
"I[Tocnanue IIpe3unenta PO denepansnomy Cobpanuio"

2. https://nti-contest.ru
3. https://www.livejournal.com/media/43629.html
4. http://ls.msk.ru/sovetyi/kakim-budet-obrazovanie-v-budushhem/

5. [Tocnanwue I[pesunenta PO denepansuomy Cobpanwnio ot 01.03.2018
"ITocnanue IIpe3unenta @enepansuomy Codpanuio"
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Llapmykosa O. M.

Cranb yyacTHUKOM MexayHapoaHoro npoekra «HxkeHepsbl Oyayuiero» u

TexHoJoruu Uuaycrpum 4.0 6yayT B TBOMX pyKax.

MextyHapoaHbIi 00pa3oBaTenbHbIM MPoeKT «HHXKeHepsl OyAyIero» — 3To
oOy4eHHEe MOJPACTAIONIETO OKOJIEHUS MEePEJOBbIM UHKEHEPHBIM TEXHOJIOTHSM U
MPUBJICUYCHUE €r0 B TEXHUYECKYIO0 cdepy CO IIKOJIbHOM CKamMbH; IMOJATOTOBKA
KBTM(PUIIUPOBAHHBIX KaJIpOB JJIs 1M poBoii skoHOMUkH 1 Uunyctpun 4.0.

[Ipoekt pazpaboran B 2011 roay MHXEHEPHO-KOHCAJITHHIOBON KOMIaHUEH
NPUCODT, Ha ocHOBe akajgeMuuyeckol mporpammbl koprnopamuu PTC Inc.
«Engineers of the Future», mpu nognepxxke Komurera mo obpasoBanuto CaHKT-
[TerepOypra. IlpoekT HarpaxiaeH auruioMoM MuHuctpa obOpazoBanus P® kax
npusep | Becepoccuiickoro koHKypca cpenu JIydllIUX MPakTHK padboToaarenel mo
pabdoTe ¢ 1eThbMU, MOJIOEKbBIO U KaJIpOBBIM pe3epBoM «Co3aBas Oyxy1ee».

[lenp mpoekTa — JHMKBUAMPOBATH pa3pblB MEXAY 00pa3oBaTelIbHBIMU
nporpaMMaMu U TpeOOBaHUSIMHU PEAIBHOTO CEKTOpPa MPOMBIIIIEHHOCTH, IOBBICUTh
NPECTHK HMHKEHEPHOM MpOPEeccuu M KayecTBO TEXHUYECKOro 0O0pa3oBaHUS B
Poccuu, co3maB cucteMy HENPEPBHIBHOIO 00YUYEHUS! MHKEHEPHBIM U TEXHUYECKUM
CIEUAIBHOCTSIM «I1kosia — BY3/komnemk — npeanpusitue.

3a OCHOBY B34Thl MOAXOAbl U METOJUKH, YK€ alpOOMPOBAHHBIE U YCIIEIIHO
IPUMEHSEMBIE B IIEPENOBBIX WHIKOJAX MHpPAa M B JMAHPYIOUIMX KOMIIAHHAX
IIPOMBILIUIEHHOI'O CEKTOpa. B Xole mpoekTa yyaniuecs peajim3yloT Ha IPAKTHKE
KU3HEHHBI [MKJI W3FOTOBJICHMSI UM3JENUs, OT WIEH, MOJACINPOBaHUS,
IIPOEKTUPOBAHKS M PACUYETOB, 10 M3rOTOBJIEHUSA Ha cTaHkax ¢ YUIIY ombiTHOrO
oOpasnia, TecTupoBaHus U J0paboTku. B o00Opa3oBaTeNbHBIX OpraHU3aIUsaX
CO3JAI0TCA MYJIbTUAMCIUIUIMHAPHBIE MH)XEHEPHbIE J1a00paTOpuu, BKIIHOYAIOUIUE:
cranku ¢ YIIY u 3D-npunTepsl, 000py0BaHUE Il U3YUEHUS] HHTEPHETA BEIIEH,
pPOOOTOTEXHUKH, JOMOJHEHHONM M BHUPTYaJbHOM pEAJbHOCTH; MPOTPAMMHOE
o0ecrieyeHre, aHajJOTMYHOE MPUMEHSIEMOMY TMEPEelIOBBIMU MPOMBIIIICHHBIMU
OpEeINpUITUSIMHA;, METOIWYECKHE TIOCOOMS M PYKOBOACTBA JJsi Yy4acTHs B
copeBHOBaHMsX. [[poBOANTCS MOBBILIEHHE KBATH(PUKAIINH T1€]arOrOB.

[Iporpamma MOATOTOBKH, TOYHEE «BBIPAUIMBAHUA» KBaTU(ULIHUPOBAHHBIX
WHKEHEPHO-TEXHUYECKUX KaJpOB, BIJIAJCIOIIUX COBPEMEHHBIMU TEXHOJOTHSIMH,
OXBaThIBAET BECh CIIEKTP OOpa30BaTENbHBIX OpraHU3aluii W BCe TpU ITamna
oOyueHus:

— IIKOJBI —  O3HAKOMJICHHME C  HWHXXEHEPHBIMH  TEXHOJIOTHSIMH,
CTUMYJIMPOBAHUE U 3aMHTEPECOBAHHOCTH B IMOJYYEHUH TEXHUYECKOTO
oOpa3oBaHus;
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— BVY3p/komnemxu —  oOydyeHHE  COBPEMEHHBIM  TEXHOJOTHSIM,
BOCTPEOOBAHHBIM Ha MIPEANPUATHSX;
— TMPEanpusTUs — MPOAOHKEHHE MPOodeCcCHOHATBHOTO Pa3BUTHS, KYpPChI
MOBBIIICHUS KBATU(DUKALIIH.
[IpoexT «MHxeHephl OyAyLIEro» A CPEAHETr0 00pa30BaHuUs
— OOyuenue B pamkax npeamera TexHOIOTHUs.

YyacTHukM mpoekTa 3aHsum | m 2 mecra B yemmnuonare Poccum 2019
Bcepoccuiickoit oaumMnuasl MKOJIBHUKOB MO TEXHOJIOTHU. O MpoeKTe yyalierocs
244  muues  Cankt-lIlerepOypra, 3ansBmiemMm 2  MecTo:  https://xn----
btbgdcadcr4ccsu8bb0Oh.xn--plai/dostizheniya-uchastnikov-proekta/proekt-
inzhenery-budushhego-v-licee-244-s-peterburg/

— OOyueHue Ha ypoKax uyepueHusi, PU3UKN, MATEMATUKU, THHOPMATHKHU.
— JI7s1 AMCTaHITMOHHOTO YYacTHs B IPOEKTaX JeTeH-UHBAIUIOB U JIETEH C
OTpaHUYCHHBIMU BO3MOKHOCTSIMU 3/10POBbSI.
MeTtoauku UCIob3YIOTCs Mpu noArotoke k onmumnuaae HTU no npodumnsim:
— [IlepenoBblie MpoU3BOICTBEHHBIE TEXHOIOTHH.

VYyacTHHKM npoekTa 3aHsuM | mecto B yemnuonarte Poccum 2018, 2 mecTo B

yemnuoHnare Poccun 2019.
— DJEeKTpPOHHASI HH)KCHEPHS: YMHBIA JIOM.
— BupryanbHas u 1onogHeHHAs! pEaTbHOCTb.
— | JIpyTUM TPOPUIISIM.

[TpoexT «MHxeHephl OyAyIIEro» B AOMOJIHUTEIEHOM 00pa30BaHUH

MeToauKu UCHOJIB3YIOTCS JJIS TMOATOTOBKM KOMAaHJI K COPEBHOBAHMSIM TIO
cragapram WorldSkills mo kommererImsim:

— HWmxenepnas rpaduka CAD.

VYyacTHuku npoekrta 3aHsuid 1 u 2 mecta B PernonasibHoM yemnuonare 2015
Junior SkKills.

2 wmecto Ha Il HammonaneHom uemmnuonate 2016 CKBO3HBIX pabodmx
npodeccuii BEICOKOTEXHOJIOTHYHBIX oTpacieit nmpomsitiieHroctr WorldSkills Hi—
Tech.

2 mecto B uemnuonare Poccum 2017 Junior Skills.

2 mecto B uemnuonare Poccun WorldSkills 2018 u 2 mecto B uemnuonare
Poccun WorldSkills 2019.

— IIpororunuposanue.

— MoOuiabHas poOOTOTEXHUKA.

— HWurepuer Beweit (IoT). YuacTHuKM mpoekTa - Mpu3epbl YEMIIMOHATA
Poccun WorldSkills 2019.

— YnpaBlieHUEM KU3HEHHBIM LIUKJIOM.
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— JlononneHHas peanbHOCTh AR
— BupryanbsHas peasnibHOCTh VR.

J171st MIOATOTOBKYM KOMaH K MEXIYHAPOIHBIM COPEBHOBAHUSIM:
— 10 MHXKeHepHOMY 3 D-MonennpoBaHuio;
— IO aBTOTpaccoBOMyY MojeaupoBanuio Scalextric4Schools;
— 1o pobdotorexuuke FIRST Tech Challenge (FTC).

[Ipoekt  «MmxeHepbl  Oyaymiero»  JJisi  BBICHIETO W CPEAHETO
npodeccuoHaNbHOTO 00pa30BaHUs

TexHonorum M METONMKH, MpeuiaraeMble B paMmkax npoekra «lHxeHepbl
Oynyuiero», oO€CHeYMBAIOT MOCTPOCHHE €IWHON HHTETPUPOBAHHON CpPEJBI,
OXBATHIBAIOIIEH BCE CTAJMU >KMU3HEHHOTO LMKJIA W3JIETUs: OT pa3pabOTKU H
IPOEKTUPOBAHHUS 10 IPOU3BOJICTBA U 0OCITYKHUBAHUS.

JlaHHOE  CBOMCTBO TO3BOJSIET  PEATM30BATh  MYJIBTUAMCLUUIUIMHAPHYIO
COBMECTHYIO pabOTy ydYalllUXCsl Pa3HbIX CHEUUAIbHOCTEH, HE OrPaHUYUBASICh
paMKaMU OJTHOTO Y4eOHOTO 3aBEJCHMUS.

Okcnepter WorldSkills

Corpynauku komnannu UPUCO®T, a Takke rearoru — y4acCTHUKHM IPOEKTa
«HxeHeppl Oynymiero», ydacTBYIOT B pa3paOOTKe 3aJaHUi M BBICTYHAIOT
OKCIIEPTAMHA Ha PETHOHAJIBHBIX W HalnMoHaIbHBIX dyemmnuonatax WorldSkills B
pPa3IUYHBIX KOMIIETEHLUSX.

Y4eOHble HHKEHEPHBIE LIEHTPbI

B 2013 B pamkax mpoekrta «Mmxenepsl Oyaymiero» B Cankr-IlerepOypre
co3/1aHbl 2 1adopaTopuu MHXeHepHOTro 3D MoenrpoBaHus U IPOTOTUIHPOBAHUS:
B Cankr-IlerepOyprckom rybepHaTopckoM (pr3uko-mMaremarnyeckom Jjmuee No30
(OMJI Ne30) u B nunee Ne 244 Kuposckoro paiiona Cankrt-IletepOypra. [{anHbie
oOpa3oBaTenabHble OpPraHu3alii MOArOTOBUIM HECKOJIBKO YEMITMOHOB U MIPU3EPOB
pa3IMYHOrO YpPOBHS, B TOM 4YHCJIE, YEMIHOHOB Poccuu B COpPEBHOBAHMSX
WorldSkills, Bcepoccuiickoii onmumnuaze mo texuonoruu u Onmumnuane HTH.

B 2016 romy coBmectHo c¢ Cankr-IlerepOyprckuM ToOCyaapCTBEHHBIM
NIEKTPOTEXHUUYECKUM yHUBepcuTeTOM «JIOTWU» um. B.M.VinbsHOoBa B mIKose-
texHonapke «llenTp oOpazoBanus «KyapoBo» co3gaHbl jJabopaTopusi HHTEpHETA
Bellel u tadoparopusi HHXeHepHoro 3D MoienupoBaHus U MPOTOTUITMPOBAHUS.

B 2018 rogy npOMBINUIEHHBIMM TEXHOJOTHS I WHTEPHETA BEIIEU U
WHXEHEPHOIO0 NPOEKTUPOBAHMS OCHAILIEHO BHOBb CO3/IJaHHOE YHUKAJIBHOE
yUpEXJIEHUE JOTIOJHUTEIBHOTO 00pa3oBaHus - AkaaeMusi LH(POBBIX TEXHOJIOTUN
Cankr-IletepOypra, sBISIOMIAsACS CHELMATU3UPOBAHHBIM IIEHTPOM KOMITETEHIIHI
WorldSkills Russia Juniors B ITeTepOypre u ocyIecTBIAOMAsS KOOPIUHAIUIO TOTO
MEXIYHapOJHOIO JBUXKEHU B ropoze Ha Hege.
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B 2018 rogy B TOJIBKO MOCTpOeHHOW MHXEHEPHO-TEXHOJIOTMYECKON IIKOJIEe
Ne777 Cankr-IlerepOypra co3maH KiacCc HWHXKEHEpHOro uyepuenwus, 3D-
MOJEIIMPOBAHUS U BUPTYAJIbHON PEANbHOCTU. TEXHOJIOTHIO TUYHO MPOTECTUPOBAI
n.0. ryoepnaropa Cankt-lIletepOypra Amnekcannp berinoB mnpum npuemke.
AHallorn4yHasi BU3yajdu3alusi HMHXKEHEPHBIX JaHHBIX B VR wucnone3yercs Ha
BEIyIIUX MPEANPUITUSIX NpuU pa3padoTke wuzaenuit (Hanpumep, B CIIMBM
"Manaxut" https://www.youtube.com/watch?v=sczMgPDA33k). Tak MO0XHO
"OporynsAThCs" MO CHPOEKTUPOBAHHOMY, HO €III€ HE CYIIECTBYIOUIEMY, 3aBOJY.
OCHOBHO€E OTJIMYKE ATOW TEXHOJOTUU OT IIMPOKO UcHoyib3yemMoi VR - Bbl BUiuTE B
OYKax/IuieMe He KapTUHKY WiIH (PUITbM, CO3JaHHBIE KEM-TO U 3aITUCaHHbIC 3apaHee,
a CIIPOEKTUPOBAHHYIO BaMU/OJHOKIACCHUKAaMHU/Koieramu 3D-Mo/elb B peaibHOM
BpeMeHU. [Ipy BHECEHNN N3MEHEHUI B MOJIEIIb BBl TYT k€ yBUIUTE 3T0O B VR.
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Paszoen 2.
TEXHOJIOI'MH, HHCTPYMEHTDI, PE3YVJIBTAT
(U3 OIIBITA I[IPAKTHYECK: OU PABOT. bl)
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Axasan A. A.

Exmﬂoe TPEXMEPHOE pecajIbHO-BUPTYAJIbHOC OﬁpaSOBaTeﬂbHOe MMpPOCTPAHCTBO

CeteBoe B3aMMOJICHCTBHE BCE CUIIbHEE MTPOHUKAET B HAIILy YACTHYIO )KU3Hb U
IPOU3BOJIUT ONPEICTICHHBIC U3MEHEHUS B CAaMOM TIMYHOCTU. BO3HUKIIO M OTy4HIIO
pacnpoCTPAHEHHUE CIIOBOCOYETAHHUE «CETEBAS JMUYHOCTH». B memarormyeckout
auTeEpaType O00CYyX)IaeTcss HEOOXOAMMOCTh KJIAacCH(DHUIMPOBATh CONMAIBHBIE W
MICUXOJIOTO-TIEAArOTHYECKUE XapaKTePUCTUKH TaKOW JIMYHOCTH, OIPEACIIUTD
CTaJN¥ €€ Pa3BUTHsI, ONPECIIUTh CTPATETHUIO TIEAArOTMYECKOTO B3aMMOICHCTBHS C
CeTeBOM TMYHOCTHIO [1-4].

OTnuuurtenbHas 0COOEHHOCTh TaKOW JMYHOCTU COCTOMT B €€ OTHOIICHUU K
CKOPOCTH  YJIOBJICTBOPEHMSI BO3HHMKAIOIIEW Yy HEe T[IO3HABaTEIbHOM U
KOMMYHUKATUBHOM mnoTpeOHoctu [1]. 11 COBpeMEHHOro MOJIOAOTO YeIOBEKa
BO3MOKHOCTh YJIOBJICTBOPEHHUS TaKOW MOTPEOHOCTH B MOMEHT €€ BO3HUKHOBEHUS
(Ha TMKEe WHTEpeca, a HE OTCPOYEHO) MPEACTABISETCS BIIOJHE €CTECTBEHHBIM.
Oco3HaHue 3TOW BO3MOKHOCTM KaK LEHHOCTH PaCIIMpSET LUEHHOCTHBIA CHEKTP
JUYHOCTH, & HAJMYME B ATOM CIEKTPE TaKOW HEHHOCTH, COOCTBEHHO, U SIBIISIETCS
MIPU3HAKOM HOBOM, CETEBOM JINYHOCTH.

Bo3HukHOBEeHUE ceTeBOM  JIMYHOCTH KaK CyOBeKTa 00pa3oBaTeIbHOTO
MPOIIECCa BIICUET 3a coboi HOBYIO npobiemy — pazpaboTKu
HOBBIX 00pa30BaTEeIBHBIX  TPOCTPAHCTB, AJCKBATHBIX OXHUIAHUSIM  CETEBOU
JUYHOCTH W TIPEJCTABISIONMIMX COOOW CHHTE3 pEaTbHOTO W BHPTYAIBHOTO
00pa30BaTeNbHBIX MPOCTPAHCTB.

OTMeTuM, 4TO BUPTyaJIbHOE MPOCTPAHCTBO, KOTOPOE MBI OTOXKIECTBIISIEM C
MHPOM KOMIBIOTEPHBIX CETEH, M0 CYIIECTBY SIBISETCS JHIIb BU3yaIU3UPOBAHHON
dbopmoii BOOOpakaeMoro HaMHu TpocTpaHCcTBa. UTo ke KacaeTcsi BOOOpakaeMoro
MIPOCTPAHCTBA KaK TAKOBOTO, TO OHO MPHUCYTCTBOBAJIO B HAIIIMX MBICISAX Bcera (a
HE TOJILKO B TIOCIICTHUE JCCIATHIICTHS pa3BUTHS [ J100aabHOM CeTH) M B MPUHITUTIIC
MOXKET UMETh PA3TUYHYIO pa3MEPHOCTh. Tak, 3a4acTyI0 Mbl MBICIEHHO HaXOIUMCS
B OJJTHOMEPHOM NMPOCTPAHCTBe (KOTJIa YATACM KHUTY CTPaHMIIA 3a CTPAHHUIICH,
Pa3MBIIIUISIEM O BOCXOXKICHHH, TTPOJIBI>KEHUH, OOYICHHUH — II1ar 3a I11arom, KJiacc 3a
KJIaCCOM, KOTJa €JeM B METPO — CTaHIUS 3a CTaHIMeW — U HaM HE MPUXOJUT B
TOJIOBY TOKEJIaTh, YTOOBI O3] B3sUT Uy Th IIpaBee, K HY)KHOMY HaM THIIEPMAapKETY:
MBI 3HAa€M, 4YTO TaK HEJb3sl, TAM HET MPOCTPAHCTBA, MPOCTPAHCTBO €CTh TOJHKO
criepeau u c3aan). ['padudecku oTHOMEPHOE MPOCTPAHCTBO OTOOpaAXKaeTCsl TMHUCH,
a TMEPEMENICHUE BO3MOXHO TOJIBKO BJIOJb 3TOW JIMHMU. B 3TOM IIpOCTpaHCTBE
CYIIECTBYIOT TIOHSTHS: BIepeJ-Ha3ajJ, Jajibliie-OMKe, paHblLIe-TIO3KE, HO
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OTCYTCTBYIOT TAaKHW€ TOHSTUSA, KaK «B CTOPOHY», «BApUATHBHOCTHY,
«MHOTOBEKTOPHOCTBY.

JIByxMepHoe BOoOpakaeMoe NPOCTPAHCTBO (TTIOBEPXHOCTh, B YaCTHOCTH —
IJIOCKOCTh, JIMCT, KapTa) MOPOXKIAACT TaKUEe IMOHATHUS, KaK BapUATUBHOCTb,
MHOTOBEKTOPHOCTb, MapuIpyT, KapTupoBaHue. VHTEpHET CyIIECTBEHHO pPa3BHII
JBYXMEpPHBI BOOOpa)kaeMblii MHUp: JBYXMEpHBIM O3KpaH, JUHKOBaHUE —
MTHOBEHHBIM TEPEX0J U3 OJHOM TOYKH CETH B Jpyryw. B 1IByxMepHOM
MIPOCTPAHCTBE 00BEKTHI OTOOpaKkaroTCs (Ha IKpaHe, Ha JINCTE OyMaru) yCJIOBHBIMU
N300pKCHUSIMH, O003HAYCHUSIMH — HOMEpPOM Telie(poHa, TOYTOBBIM aJIPECOM,
AJIEKTPOHHBIM aJIpECOM, aKKayHTOM B TJIOOQIBHOU ceTh). B paMkax AByXMepHOTO
BUPTYaJbHOTO TMPOCTPAHCTBA MHTEPHET BBICTPAUBAIOTCS 00pa30BaTENIbHbBIC
ctpykrypsl (Equnas snekTpoHHas miatdopma megaroruueckoro oOpa3oBaHUS U
ap.).

TpexmepHoe BoOOpaxkaeMoe NPOCTPAHCTBO (BUpTyalbHas pPEaJbHOCTb,
WHTEPHET HOBOTO MOKOJICHHS) M0 Pa3MEPHOCTH COBMAJACT C HAUM (PU3UUECKUM,
peasbHbIM MPOCTPAHCTBOM U MOTEHIIMATBLHO MOXET JOIMOJHATh €r0, YTO MPUJIAeT
BUPTYaJIbHOMY TPEXMEPHOMY MPOCTPAHCTBY JOTIOJTHUTENIBHYIO
MPUBJIEKATEILHOCTh. B TaAKOM IPOCTpAaHCTBE OTMAIa€T HEOOXOUMOCTD B YCIOBHBIX
0003HaYEHUAX U 0c000€ 3HAYEHUE MPUOOPETACT JIOKAIMA: CTAHOBUTCS BaKHBIM
Bam azapec, xak BBITJISIUT OKPYXXEHHE, KaK MPOWTH, 4TO psanomM? B oObruHOM
WHTEPHETE TaKOTO IMOHATHSA, KaK «OJIKe-JalbllIe» MPaKTUYeCKH HE CYIIECTBYET.
3nech ke — 374aHue, B KOTOpOM BBl HaxoauTech, pailOH U TOPOJ, CTENEHb
MOCENIAEMOCTH OKPYXaIoINX Bac Mara3uHoB, kade, OaHKOB, MHCTUTYTOB, EtC.
MOXET CYIIECTBEHHO CKa3aThCs Ha CTENEHU MOCEIIAaeMOCTH U MPUBJICKATEIbHOCTU
Bamrero oobexra.

TpexmepHoe BOOOpakaeMoe MPOCTPAHCTBO COPa3MEPHO (PU3UUECKOMY U YKE
Mo ATOW MpUYUHE 00Jiee €CTECTBEHHO M MPUBJICKATEIBHO JJIsi YelIoBeKa. ITO
O3HayaeT, 4TO TPeXMepPHOe BHPTYyajibHOEe 00pa30BaTeibHOE INPOCTPAHCTBO
MOXET OpraHWYHO JOCTPOUTH TPEXMEpPHOE peasbHOe 00pa3oBaTebHOE
MPOCTPAHCTBO M €O31aTh €IMHOE TpeXMepHOoe PpeabHO-BHPTYaJbHOE
o0pa3oBaTesibHOE MPOCTPAHCTBO, MOTHUBHPYIOIIICE MO3HABATEILHYIO
NESATEeIIbHOCTb.

Cpenu TeXHOJOTUUECKUX TPYIII, 3aHUMAIOITUXCS pa3paboTKOM TPEeXMEPHBIX
BUPTYaJIbHBIX POCTPAHCTB, HA CETOAHS MOKHO BBIJICTTUTH TPYNIHI [S5], pa3paboTku
KOTOPBIX JIOBEACHBI JO TOTO YPOBHS, KOrJa MMH MOKHO BOCIOJIb30BAaThCS JIJIsI
BBICTPAWBAaHUSI BHYTPU OTHUX TMPOCTPAHCTB TEX WIM HWHBIX TPOIECCOB 0Oe3
npuBJieueHUs] MpodeccuoHaIbHbIX MporpaMMUcTOB. [losBsitoTcs miat@opMmel, B
paMKax KOTOpbIX KOMIIETEHTHbIE IMOJb30BaTeau (He mnpodeccuoHaNbHbIC

POrPaMMUCTBI) MOTYT MPOOOBaTh ceOs B JIe€ CO3/IaHUsI OOBEKTOB BUPTYaIbHOMN
49



PEaJbHOCTH. TpexmepHoe BUPTYaJIbHOE MIPOCTPAHCTBO MOXKET
BHU3YAJIM3MPOBATHCH B BU/E I'OPOACKON cpelabl C €IMHOM agpPECHOM CUCTEMOU
(cm. puc.l). B Takoii cpeme MokHO (opMUpOBaTh IUIOMIAAKY U1 BEACHHS
o0pa3oBaTenbHON AeATeNbHOCTH. VHBIMU CIOBaMH, TPEXMEPHOE BHUPTYAJIbHOE
o0pa3oBaTeNbHOE MPOCTPAHCTBO MOKHO BBICTPAMBaTh BHYTPH TPEXMEPHOTO
BUPTYaAJIbHOTO TPOCTPAHCTBA «OOIIEro Ha3HadyeHWs» (TOYHO Takxke, Kak
oOpa3oBarenbHble MIATGOPMBI OOBIYHOTO HMHTEPHETAa CO3JAIOTCA CErOJHS B
MHOTO(YHKIIMOHAJTLHOM OOBIYHOM MHTepHeTe). OUH M3 BapUAHTOB peau3aluu
MeJaroroM TPEXMEepHOT0 BUPTYAIbHOTO 00Pa30BaTEILHOTO MPOCTPAHCTBA COCTOUT
B IIOArOTOBKE CBOEH BHPTYaJbHOM MEeJAroru4ecKoM CTyIMH, UMEIOIIEH BIOJIHE
KOHKPETHBIN aJIpec B TPEXMEPHOM BUPTYAJIbHOM MHPE, BEIOOPE MECTOIOIOKEHUS
CTYyJUH, 10A00pe TUIMA MOMEIIEHUs, BbIOOpe Au3aiiHa u T.A4. [6].

MoIIHBIM HHCTPYMEHTOM PaldoThl MeJarora B TaKOM CTyJUU MOXKET ObITh
BHPTyaJbHasl JeKIMOHHASI KoMmno3uuus [7], couetaromass komOuHanuio 2D u
3D s1eMeHTOB (BHIE€O-MOHOJIOT JIEKTOpA HA IIJIa3MEHHOM 5JKpaHE CTYyAMH, Kak
CTEPKHEBOM KOMIIOHEHT KOMIIO3WIIMM M JONOJHHUTENBHBIE COJEPKATEIbHbBIC
KOMITIOHEHTHI pa3InyHbiX  (opmaroB  (BUIEO, ayAHO, MPE3CHTAUOHHBIEC)
npucyTcTByromue B 3D crynuu, Bkimodas online u offline kanamsr koMmMyHUKamum
(uat, SNIEKTPOHHAS 1I0YTA) U CPEACTBA KOHTPOJIsl Ha ocHOBe google-form. 3axons B
CTYMIO, CIIyILIAaTelb IOnagaeT B IIOATOTOBIIEHHOE JIEKTOPOM
BUPTyajbHOE 00pa3oBaTelbHOE IIPOCTPAHCTBO, KOTOpOE IIpEBpaIaeTCs
B 00pa30BaTeNIbHYIO Cpely TOTJa, KOT/a Ha IUIa3Me BO3HUKAET MOHOJIOT JIEKTOpa.

BaxxHO MOAYEpKHYTh, 4TO NOJ00HAsT BUPTyaJIbHASI JIEKIIMOHHAS] KOMIO3UIUS
MOBBIIIAET CYyObEeKTHOCTD CJIYHIATeJIsl, TOCKOJIbKY YIIpaBiIeHHE 00pa30BaTeIbHbIM
IPOLIECCOM CMEIAETCsl  Ha C€aMoro CIylmaress, KOTOPBIA CaMOCTOSATEIBHO
pEXHUCCUPYET CBOE HAXOXKIEHUE B BHUPTyaJbHOW 00pa3oBaTelIbHOM Cpeje,
noxoupas CKOPOCTb M TMOCIEAOBATEIBHOCTh IMPOCMOTPAa MaTepuana, I[OBTOP
(GbparMeHTOB, 00bEM U MOPSAOK MCIOJIB30BAHMS JTOMOJHUTEIbHBIX KOMIIOHEHTOB,
CBOE TepeMElIeHNE B ayIUTOPUU BO BpeMs Jiekuuu, etc. K atomy no6asum, 4to
KOKJI0€ TOBTOPHOE BXOXKIEHUE CiylaTedass B OOCTAHOBKY JIEKI[MOHHOM
KOMIIO3ULIMH OTIMYAETCSA OT MPEIBIAYIIET0, MOCKOIBKY CIO0KHO BOCIIPOU3BECTU B
TOYHOCTHU MOCTEA0BATEIbHOCTh COOCTBEHHBIX JEUCTBUI B YCIOBUSAX BUPTYalIbHOU
peanbHOCTH (paKypc, NepeMellieHrne, TPepbIBAHUE PEUH JIEKTOpPa, OTBJICYEHUE HA T
WIM UHBIE apTe(akTbl, COMYTCTBYIOUIME JEKIUHU). DTO MPHUAAET CBEXKECTb YKe
3HAKOMOMY IIpOLECCY IIPH ITOBTOPHOM IIPOCMOTPE BHUPTYaJIbHOM JIEKIIMOHHOU
koMrno3uiu. [lo3HakOMuUTBCS C paboTOM MO CO3[aHHI0 psAAa BHUPTYaTbHBIX
[EeIarOrMYECKUX CTy UM ['eprieHOBCKOro Y HuBEpCcUTETa MOKHO, 3aiiisl HA CAWT 110
aapecy http://emissia.online .
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[ToaroroBka u peanuzaius Ha NPAKTUKE CLUEHAPUS BUPTYaIbHOM JIEKIMOHHON
KOMIIO3UIIMM Tpe0yeT OCBOEHHMS IeJaroroM Ppsiia HOBBIX [JIA Hero
KoMmIeTeHuui. K HuM oTHOCSTCA:

e pa3paboTka U  pealu3alus UHTEpbepa BUPTYATbHOH  ayJUTOPHUH  C
UCIIOJIb30BAaHUEM  KOHCTPYKTOpa  IIaTGOpMbl  BUPTYaJIbHOM  peaibHOCTH
(KkOoMNIBIOTEPHBIN AU3alHED),

o IOATOTOBKA COJIEpKATEIbHOW TEKCTOBOM OCHOBBI aBTOPCKOTO
MOHOJIOTa JIEKIIMOHHOW KOMITO3HUIMU (ABTOP TEKCTA),

eTIOJ00OP U TOATOTOBKA JAOMOJHHUTENBHOTO TEKCTOBOTO,  ayauo |
BHJIEOMATEPHAIIA (ABTOP-KOHCTPYKTOP),

o IPUBSA3KA JOTIOJTHUTENBHBIX MaTepHalioB K TEM Wi
UHBIM 00BbeKTaM (apTedakTaMm) BUPTYAIbHOU ayAUTOPUH (KOHCTPYKTOP),

e IOJITOTOBKA CLIEHAPUSI ABTOPCKOTO MOHOJIOTa, B KOTOPOM, IIOMHMO
COJEPKATENIbHONM TEKCTOBOM OCHOBBI, BKJIIOYEHBl pEMapKU-OOpalleHUs K
CIIyIIaTeI0 IO MHCMOJb30BaHUIO 0Opa3oBaTeNbHOM cpedbl, B  KOTOPOil
Pa3BOpPAYMBACTCS JICKIIMOHHBIN MPOLECC (CLIEHAPHUCT),

o PEXKHCCYpa BUACO3AUCH aBTOPCKOTO MOHOJIOTa, (AKTep-peRuccep),

o TEXHUYECKAs MOJITOTOBKA BUJIe0(aiiia aBTOPCKOTO MOHOJIOTa
(BUEEOMOHTAKED),

o« COOpKa KOMIIOHEHTOB JIEKIIMOHHOW KOMITO3UIMU B €/IMHOE 1IeJI0€ Ha BeO-
maTdopMe BUPTYyaIbHON PeaIbHOCTU (Be0-MOHTAaKeP).

[IpencraBisercsi, 4YTO NEPEYUCICHHBIE BbBIIIE KOMIIETCHIIMU (IU3ailH,
pexuccypa, MNOJArNOTOBKA CIEHApHs, MOHTaX, etc.), KOTOpbI€ €Ile HEIaBHO
CUMTAIUCh  Cyry0o  NpodeCCHOHAIBHBIMM, HO  HE  BXOJSIIMMHU B
cocTaB Npo(hecCHOHANbHOM KOMIIETEHTHOCTH MPEenoiaBarelisi, CceroaHs (BBUAY
TE€XHOJIOTUYECKOI0 Mporpecca,  MOsBIEHUS  miaaThopM C  APYKEITHOOHBIM
uHTep(ericoM Mo OTHOUIEHHIO K IOJIb30BaTENI0-HENPOPECCHOHATY) MOCTENEHHO
NEPEeXoJAT B pa3psil OOLIEKYNbTYPHBIX U B 3TOM KauyecTBE — OOS3aTENIbHBIX B
CHeKTpe MpodeccnoHaNTbHOM KOMIIETEHTHOCTH IIpenoaaBaTels.

B 3aknroueHue 3aMeTMM, YTO YYHUTENb BO BCE BpEMEHa — 3TO YENOBEK,
KOTOPbIM, MOMUMO O0JIaJlaHus LEHHOCTHBIM OTHOILIEHHWEM K CBOEHl mpodeccun,
3HAHUSIMU O TIPEJMETE, 3HaHUSAMHU O 3aKOHOMEPHOCTSIX MpEernoAaBaHus MpPeaMeTa,
o0nazaeT yMEHUEM BBICTpPAUBaHUS O0PA30BATEIBLHOTO B3aWMOJICHCTBUSA C
oOydaromumcsi. OTO yMEHHE 4YpPE3BbIYAHHO YYBCTBUTEIBHO K TEXHHUYECKOMY
Oporpeccy M B CHJIYy 3TOrO - KpailHe AMHAMHYHO U, MO-BUAMMOMY, TpeOyer
CHeUaIbHON MeJarorn4ecKoi NoAroTOBKHM, HalpUMEp, MaruiCTEPCKOro YPOBHS.
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Jlanuna U. A.

DopMBbI BHCYPOUHOU JAeATEIbHOCTH

HA 3aHATHAX MaTeMaTHYeCKOM HanpaBJCHHOCTHN

Yuenux — smo ne cocyo, komopulii Ha00
HanoaHums, a axeir, KOMopwvll HAOO
3aceyb.

Iinymapx

Kax 11t mearor «HamoJIHSET Yalry», HEKOTOPBIM yAaeTCs «3axedb (pakem.
Ha ypokax 0OombpIloe KOJIHYECTBO BPEMEHU MBI yHEIsSIeM IPOIECCY HaOJHEHUS.
DK3aMEH 10 TPEIMETy BXOJUT B IMEpPEUYeHb O0s3aTENIbHBIX, a YYallUecs OJIHOTO
Kjacca O0OJIaal0T pa3HbBIMU BO3MOXHOCTSIMH, Pa3HOW CKOPOCThIO DPAabOTHI U
MoTHuBanuen. opMHUpOBaHUE MPEAMETHBIX KOMIIETEHIIMNA HE BCETJa MO3BOJISIET B
y4eOHBIN MPOIECC BKIIOYATH JKEJIAaeMbIe JOTOJHUTEIBHBIC TJIABhI, PAa3BUBAIOIINC
3aJlaHusl, yTAyOJATh TPEACTABICHHUS O HEKOTOPBIX MOHATHUAX. M CKONBKO ke
BO3MOKHOCTEH, CKOJIbKO CBOOOIBI TIPEIOCTABIISICT HAM BHEYPOUHAs AeATEILHOCTD!
BreypouHas nesTensHOCTh TIOX0%Ka Ha «BCTpEdy O€3 TaJICTYKOB», OHA MO3BOJISET
HaM y3HaThb T€ KadecTBa peOeHKa, KOTOpbIe HE BCEr/a yaaeTcs pacCMOTpPETh Ha
YPOKe, 3aBOEBaTh OOJIBIIIE IOBEPUS C €TI0 CTOPOHBI, TOKA3aTh KPACOTY U U3SIIECTBO
MaTeMaTU4ecKux (OpM M, HAKOHEII, «3aKe4b (haKe.

JlanamadTHBIC apXUTEKTOPHI CO3/IAI0T MPOEKTHl U TICH3a)KHBIX, U TBOPIIOBBIX
MapKOB; MOTYWHSIOT W TICPEKPAMBAIOT TMPHUPOIY, WM JK€, HAMpPOTHB, BHOCST
HeOOJIbIITE M3MEHEHUs, JIUIIL MoAYepKuBas ee Kpacory. [lemaroroB Ha3bIBaloT
apXuTeKTopamMu Ayml. B pabote ¢ meTbMH, OCOOCHHO Ha 3aHATHUSX BHEYPOUYHOM
JESTETPHOCTH, KaK HaM KaXeTcs, JOHKHO OBITh OOJBIIE COTPYIHUYECTBA,
COTBOPYECTBA, HAXOXJCHUS TOYEK COMPUKOCHOBEHMSI M PACKPBITHUS TOTCHIIMAJA
KaXJI0TO.

Kak ke mobuthcs KemaemMoro TpPH TIOMOIIM PECypCcoOB BHEYPOUYHOU
JNEATEIbHOCTH?

Haunem ¢ Teopetndeckoro GyHaaMeHTa.

K 3agayam BHEYpOUHOH ACATEIHHOCTH 1O MAaTEMaTHKE OTHOCST:

* ®opMHUPOBAHUE U PA3BUTHE YCTONYMBOTO MHTEPECA K PA3IMYHBIM 00JIaCTIM
MaTEeMaTHKH, €€ SCTETUKE U KPacoTe.

* Pactmuperne u yriyOJieHWE 3HAHHM, COBEPIICHCTBOBAHWE HABBHIKOB U
YMEHUM.
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* Bociutanue KyJIbTypbl MATEMAaTUYECKOTO MBIIIJICHUS U PEYH.

* Pacummpenune u yriayOnieHHe NpeACTaBICHUNH O MPAKTHYECKOM 3HAYECHUH
MaTeMaTUKH B TEXHHUKE, MPOM3BOJICTBE, OBITY; O KyJIbTYpHO-HCTOPUYECKOM
[IEHHOCTH MaTeMaTHKH; O BEAyIIeld PO MaTeMaTHYECKOM HIKOJIBI B MHUPOBOM
HayKe.

* [Tonynsipuzanust MaTeMaTUYeCKUX 3HAHUN U MaTeMaTHYECKOE MPOCBELICHNE.

* YcraHoBjieHHE OoJiee TECHBIX JENIOBBIX KOHTAKTOB MEXAY YUHUTEIEM
MaTeMaTUKH W YYaIlUMHCS W Ha 3TOH OCHOBE OoJiee TIIyOOKOE W3ydCHUE
MO3HABATEJIbHBIX MHTEPECOB M 3alpPOCOB IIKOJIBHUKOB, CO3JAHHME YCIOBUU s
WHIUBUyaJIbHOTO pa3BUTHs peOeHKa [3].

®opMbI BHEYPOUHOU pabOThI M0 MaTEMATUKE

ITocTosiHHBIE Bpemennsbie
— MaTeMaTH4YEeCKUM KPYIKOK; — MaTeMaTH4YeCKHue
— JIOTIOJIHUTEJILHBIC 3aHATHS; COPEBHOBAHHS:
— KOHCYJIbTallUU; — MareMaTU4ecKHil 0ol
— JICKIIMOHHBIC 3aHATHSA, — MaTeMaTu4ecKas Jpaka
— TBOPYECKUE TPYIIIIHI; — MaTeMaTu4ecKas perara
— IIIKOJIa FOHOT'O MaTeMAaTHKa, — MaTemarhdeckas abaka
— IIKOJBHOE MaTeMaTH4YEeCKOe — MaTeMaTHU4YeCKUU ayKI[MOH
0OIIIECTBO; — TIpeAMeTHas JIeKaa;
— TIPOEKTHasl ACSATEIbHOCTb. — KoH(pepeHIwus;
— JICKIIMOHHBIC 3aHATHS;
— KBH;
— TIPOEKTHas ACSATEIbHOCTb.

YyutensiMu MaTeMaTUKH U TieAaroraMu-opraiu3aropamu J{eTckoro Hay4dHO-
oOpazoBarensHOTO 1eHTpa «MICKPAY Obl1M BEIOpaHBI CIEAYIONINE PUOPUTETHHIE
HaTpaBIICHUS:

1. TloaroroBka K OJIMMIHAIAM U KOHKYpPCaM.

2. Hcropus HayKH.

3. Pa3BuTHMe CamMOCTOATETHHOCTH W WHHUIMATUBHOCTU. 3HAKOMCTBO C
pPEOEHKOM «BHE YPOKa».

4. TlpoekTHas NeATeNbHOCTb.

5. IlpeaMetHbIe AEKadbI.

6. MareMaTHyecKne Urpbl U COPEBHOBAHMSI.

B cBsi3um Cc paccraBieHHBIMH aKI[EHTaMH 0CO00€ BHUMAaHHE MBI YJIEsieM
Pa3BUTHIO  KPY)KKOBOH  JI€ITENIbHOCTH, MOJJEPKKE TBOPYECKUX  TpyMIl,
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MaTeMaTHYeCKUM  COPEBHOBAHMSIM,  NPEIMETHBIM  JeKajaaM, IPOEKTHOU
AESITeIbHOCTH U JICKIITHOHHBIM 3aHITHSIM.

OcTaHoBHUMCSA Ha Kax/10i U3 0003HAYEHHBIX (HOpM.

1. [ToAroToBKa K ONMMIIMAIAM M KOHKYpcam

Kak HayuuTh pebeHka pemarh oMMITMaIHbIe 3a1aun? B yem ux cnenudurka u
crienuduka mOoAroTOBKU? OT Yero 3aBUCHUT YCHENIHOCTh BBICTYIUICHUS Ha
oJIMMITHAJE/KOHKYypce? BCIOMHMM KIIOUEBBIE MOMEHTBI, Ha KOTOpPBIC ClIeIyeT
0o0paTuTh BHUMaHHUE TIEJarory.

— OO0yuyenue o0mIEMY MOAXOAY M OCHOBHBIM MeETOJaM pelleHus]
3aga4yu (pa3OueHne Ha TOMA3aJa4d, KOIWPOBAaHUE OOBEKTOB 3ajadyM, BBEICHUC
BCIIOMOTaTEJIbHBIX 2JIEMEHTOB, PACCMOTPEHHE YACTHBIX WU MPEACIbHBIX CIIy4acs,
CBEJICHHE 3aJ1aui K 00jIee IPOCTOM).

— dopMupoBaHUE YMEHUS ONPeNAeJATh YPOBEHb CJI0KHOCTH 3a1a4U
JUIsL pacipe/ieJICHUs] BpEMEHH Ha BBITIOJIHEHUE BCEX 3a/laHUM.

— Pemienue 3a1a4u pa3iMyHbIMHU CNOCO0AMM, BBISIBJICHHUE HamOoJiee
palMOHAJIBHBIX CITIOCOO0B, YCKOPSIOIIUX PEIICHHUE 11T SKOHOMUH BPEMCHH.

— PaccMoTpeHue TeM, KOTOpPbIe He BXOAAT B IIKOJbHBIA KYpC WU
M3Yy4YaroTCs MOBEPXHOCTHO (rpadbl, MHBAPUAHT, YETHOCTb, JCIUMOCTh, OOpAaTHBIN
X011, IpuHIMN J{upuxie, JIoruka, Urpbl, KOMOMHATOPHUKA, TEOPHUSI BEPOSATHOCTEH ).

[IpuBeneM HeOONbILION NepeYeHb MEPONPUATHI OJIMMITUATHOTO XapakTepa (B
KaOMHEeTe MaTeMaTHKH MOYKHO Ha MH()DOPMAIIMOHHOM CTEH/IE PACIIOJIO0KHUTh T'0JI0BOM
KaJICHIaph MOJIOOHBIX MEPOIIPUSATHH ).

— Bcepocculiickas MaTeMaTA4ecKasi OJIMMITAAAA IIIKOJIbHUKOB.

— Omuvrmana FOMIIIhttp://yumsh.ru/cms/

— Cesonnble onmumimansl Meralllkoser https://metaschool.ru/

— Konkypchl, MpOBOAMMBIC 3JIEKTPOHHOH IIKOJION «3HaHUKay» hitps://znanika.ru/

— MexayHapoaHbIl MaTeMaTndeckuii KoHKypc «Kenrypy» https://mathkang.ru/

— OnmuMnuanbl  WHTEPAKTHUBHOM  00pa3oBaTenbHOM  MIaThOpMbl  YUH.pYy
https://uchi.ru/
— Onmumnuaasl oHnaH-mKoIbl «Cucrematukay https://systematika.org/

— Bcepocculickne mareMaTudeckue Urpbl « Touka ornopen».
2. Uctopus Hayku

Ha wnam B3msiA, nOpu  NOCTPOEHUMH IUIAHOB  3aHATHM, MOCBSIIEHHBIX
HMCTOPUYECKOMY AacCTeKTy, CIeAyeT OOpaTUTh BHUMAHHE Ha HECKOJbKO Ba)KHBIX
MOMEHTOB: TEpPEX0JI MAaTEMaTUKH OT TPHUKJIAJAHOW K aOCTpaKTHOHW, MPUYMHHO-
CJIEJICTBEHHBIC CBSI3M MATEMaTUYECKUX OTKPBITUM, JIMYHOCTH M BIMOXU. YepTsl
JUYHOCTHU U XapaKTep IMOXHU — SIKOPsI, KOTOPbIE MOTYT IOMOYb peOEHKY 3alIOMHUTD

56


http://yumsh.ru/cms/
https://metaschool.ru/
https://znanika.ru/
https://mathkang.ru/
https://uchi.ru/
https://systematika.org/

uH(pOpMaIIO, CAENaTh TaK, YTOOBI 3a rajgepeei NOpTPETOB NPOCTYNHIIN PEATIbHBIE
JUYHOCTH.

AMepukaHckuid GU3MK U TOMyIgpu3aTop Hayku Jleonapa MiioanHOB Hamucan
3aMedaTesbHy0 KHUTY: «EBKIMA0BO OKHO. MicTOpHs reoMeTpun OT napayjieabHbIX
OpSIMBIX 10 THUIIEPIPOCTPAHCTBA», ONMCHIBAIOIIYIO HBOJIIOLUIO CIIOCOOHOCTH
4eJI0BEYECTBA BOCIIPUHUMATh, ONMCHIBATh U aHAJIU3UPOBATh OOBEKTHI, KOTOPHIE
HEBO3MOKHO YBHUJIETb.

KH1ra HauMHaeTCs Co CIEAYIOMHNX CIIOB: «/JIBaauaTh 4e€ThIpEe BEKa Ha3al OJUH
TPEK CTOsUT y 6epera Mopst U CMOTpeEJ, Kak MCUe3ar0T BAAIN KOpaOian. ApUCTOTE b,
CyJid MO0 BCEMY, IPOBOAMII 32 TAKMM TUXHUM 3aHSITHEM HEMAJIO BPEMEHH M OBUAAI
HEMaJio KopalJieid, pa3 ero oJHaX/bl MOCeTUIa UHTepecHas MbICib. Bee kopadiu
MCYE3aJM OJIMHAKOBO - CHayaJla KOpIyC, IIOTOM MauThl ¥ napyca. OH 3axymaincs:
KaK Takoe MokeT ObITh? Ha miockoii 3emiie Kopaliu JOJKHBI ObLIM YMEHBIIUTHCS
LEJIMKOM M MCYE3HYTh, IPEBPATHBIINCH B HEpacro3HaBaeMyro Touky. Ho kopryc
yCcYe3all MEPBBIM, a YK II0TOM BCE OCTAIBHOE - U 3TO MOJATOJIKHYJIO APUCTOTENS K
NOJIMHHOMY O033apEHHUI0: 3eMJisl - UCKpPHUBJIEHA. APUCTOTENb B3IJIAHYJ Ha oOlee
YCTPOMCTBO HAIIEH IIJIAHETHI YEPE3 OKHO TeOMETpUmn» [4].

JInyHBIN OMBIT MOATBEPIKIAET, YTO TMOja4ya Marepuaia MmogoOHBIM 00pa3zoM
crocoOCTBYET MOBBIIEHUIO UHTEpeca K npeameTy. [lo mpomecTBun noiayropa et
JECATUKIACCHUKHM BCIIOMHUJIM O raprie/JOHaNTax U eruneTCKuX TPeyroyibHUKax; 00
Apucrortene, Kopabisix U JIMHUU TOpU30oHTa; 0 Panece, JJIMHE TEHU NMUPAMUIbI U
cnaceHuH Mwuiierta npu MOMOIIM 3HAHUK O MOJOOHBIX TpeyrosbHUKax. Cuctema
paboTaer.

Taxke Ha 3aHATHSIX BO3MOXKHBI MPOCMOTPHI (PparMeHTOB (PUIBMOB, B TOM
gyucine «BBC. MWcropus wmarematukm», «BBC: Marematnka u  paciser
nUMBWIM3aUM». MBI pacckasbpiBaeM, MpejcTaBisieM cedst B poiu (uiocodoB u
YYEHBIX, CMOTPUM BHJEO, YEPTHUM..., AKTUBHU3UPYS TEM CaMbIM 3pPUTEIbHBIN,
CIIyXOBOW M TaKTWIbHBIA aHAJIW3aTOp... JOCTHIAaeM LENH: JETAM HHTEPECHO,
uHbOpMaIusl BOCIPUHATA YUAIUMUCS C Pa3TUYHBIMU JOMUHUPYIOUIMMH BUIaMU
NaMSATH.

[Torpy»aschk B HCTOpHIO, HE 3a0bIBaliTe O COBPEMEHHOCTH. B yueOHUKaX HET
ONMHCAHUS MaTeMaThudeckux aoctuxeHud XXI| Beka. A 0 HUX CTOUT paccKaszaTh,
NyCTh U B YINPOIICHHONW HAy4YHO-TIOMYJSIpHOM (opMe, MHAYe y JeTed MOXKET
CJIOXKUTBCS BIIEYATIIEHHUE, YTO PA3BUTHE MATEMATHKHU KaK HAyKH OCTaHOBHUJIOCH, BCE
OTKPBITUS CIIE€JaHbl, U OHA JOJDKHA YUTU B T€Hb, YCTYIIUTh MECTO COBPEMEHHBIM
HaykaMm. YOenuM JeTeil, 4To 3T0O He Tak.

B mponomkenun pasroBopa 00 UCTOPUM MAaTEMATHKU MPUBENEM HECKOJIBKO
IPUMEPHBIX TEM IIPOEKTHBIX PabOT, KOTOPbIE MOT'YT ObITh pEATU30BAHBI.
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Pemenue crapuHHbIX 32124

» Cocmasnenue 3a0a4HuKa « Imu Hogble CMAPUHHbBLE 3A0AUUY», COOEPIAHCAULE2O
meKcmovl CMAPUHHBIX 3a0a¥y U UX COBPEMEHHble AHAN02U, pPa3pabomaHHbvle
VYAUWUMUCSL.

Pa3BuTHe BBIYMCIUTEIbHON TEXHUKHU

* Hepa «Kmo xax cuumaemy

OnHO U3 3aHATUN BHEYPOUHOM NEATEIBHOCTH MOXKHO MOCBATHTH Urpe «KTo
KaK CUMTAET», MPEJIOKUB yUYallIUMCSl MOMYTEIIECTBOBATh HA MAIllMHE BPEMEHHU,
9TOOBI TTOCMOTPETH C TTOMOIIBIO KAKMX MHCTPYMEHTOB CUMUTAIIM JIFOJIM, KUBIIHE B
pa3HbIX 3moxax. Urpy MOXXHO OpraHu30BaTh CISAYIOIIUM 00pa3oM: MOMPOCUTH
JeTel TPUHECTH Ha 3aHATHE KaMeIKd (WM NpPeaMeThl, UM aHaJOTHYHbIE,
HanpuMep, KOCTOUKH), BEPEBKY, CUETHI, KAIbKYIATOp. [locie neneHust yuaCTHUKOB
Ha KOMaH/Ibl, IPEAJIOKUT KaKI0H KOMaHJI€ PEIIUTh MPUMEPHI Pa3IMYHON CTENIEHU
CJIIO’KHOCTH, HUCIOJB3YSI HUCKIIOUUTEIBHO CBOW «BBIYUCIUTEIBHBIM HUHCTPYMEHT
(maybLbl; KaMEIIKH, KOCTOYKH...; BEPEBKY C y3€JIKaMH; CUETHI; KaJIbKyJsATOp). B
3aBEpPUICHUN MOXHO BMECTE MPOAHAIMU3UPOBATh BBIYMCIUTEIBHBIE BO3MOKHOCTHU
Pa3IUYHBIX «UHCTPYMEHTOB» [0 TaKHUM KPUTEPHUSM KaK CJIOXKHOCTBH/IIPOCTOTA B
00y4YeHHH, CKOPOCTh BBIUYMCIICHUH [5].

* Jlenma epemenu «Om abaxa 00 Komnvromepay

B 5-6 xitacce MBI MOKEM OOBSICHUTH JIETSIM MaJbIEBLIA CUET, CUET C IIOMOIIBIO
BEPEBOK C y3€JIKaMH, 3apy0oK U cueToB. Ho, 4TOOBI NMPUOIU3UTECS K TTOHUMAHHIO
MPUHIIMIIOB  Pa0OThl  COBPEMEHHBIX KOMIIBIOTEPOB, HEOOXOJIMMO H3YUYUTh
norapuMbl, TOHUMATh, YTO TAKOE DJIEKTPOHHAS JIaMTIa, TPAH3UCTOP U MUKPOCXEMA.
U Tak, k KOHIly 00y4YeHHUs B IIKOJIE, Y YUAIIUXCS CIOXKUTCS BIICYATIICHUE O IYTH,
KOTOpPO€ TIPOIIJIO YEJIOBEUECTBO, OT MAJIBIIEBOIO CUeTa JI0 COBPEMEHHBIX
KoMIbloTepoB. Co3aHue JIEHTHI BPEMEHU IO JAaHHOM TeME M TOCTEINEHHOE €€
3al0JIHCHUE B TEYCHUE HM3YUYCHHUS Kypca MaTeMaTHUKH, MOMOXKET ydallumcsi B
(dhopMHUpPOBaHUM TAHHOTO MpeJcTaBieHuss. Ha cerogHsmnmii 1eHb CyImecTByeT psif
CEpPBHUCOB, MPE/IIararoInx BO3MOKHOCTH CO31aHus JIeHT Bpemenu (Timerime, Time
Graphics, Tiki-Toki u ap.). ITomoOHy0 pabOTy MOKHO TaK)ke MPOBECTH IPHU
M3YYEeHHU MOHATUSA yucia. Ha MOMEHT OkOHYaHHs 6-T0O KJlacca y4yaliuecs UMEIoT
MpEJICTAaBIICHUE O HaTypaIbHBIX, IIEIBIX U APOOHBIX YyucIaxX. B ctapmmx kiaccax um
MPEJACTOUT TIO3HAKOMUTHCS C  HMPPALMOHAIBHBIMHM, JEUCTBUTEIBHBIMH U
KOMILIEKCHBIMH YHCJIaMH [S].

CrapuHHbIe Mepbl

Kax mpaBuio, Goiibllioe BHUMAaHUE YACNISETCS AHTIUHCKHUM M CTapUHHBIM
pycckum Mepam JinHbL. [IpennaraeM BamieMy BHUMaHHIO TPY BapUaHTa U3yYCHUS
TEMBL.

A) Kimaccuueckuii BapuaHr.
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JIeKIMOHHOE 3aHATHE O CTAPUHHBIX PYCCKUX M aHTJUHUCKUX Mepax JUIHHBI.

b) Heoknaccuueckuii BapuaHr.

[Tpu n3ydeHnn aHTIIMIUCKUX MEP IUTUHBI (MUJIS, P, YT, THOWM) MPEIIOKUTh
YYaIIIMCs BBIIIOJHUTH CJIETYIOIINE 3aJaHus:

— MOJIFOTOBUTH COOOIICHHS 00 NCTOPUN TPOUCXOXKICHUS ITUX MEP;

— BBISICHUTD, WCIOJB3YIOTCSA JM OHHM Celuyac, €Cclu Ja, TO B KaKHuX
00J1acTAX;

— «OTTOJIOCKM» KaKOW CHUCTEMbl CUHCICHUS Mbl MOXEM BCTPETHUTH,
u3yyasi 3T MephbI;

— BBISICHUTH, KaK CBS3aHBI MEXIY COOOW €IWHHIA JJIWHBI MUIS U
pumckoe unciio 1000 (M)?

B) CoBpeMeHHBIII BapuaHT, NpU KOTOPOM IE€JAror BBICTYNAET B POJU
npodeccuoHaNBbHOTO cepdepa — OH COCPEOTOYEH M MPENEIbHO BHHUMATENEH K
MOMEHTaM, KOTOpbIE 3auHTepecyeT aetei. Ero 3agada — nmoiMath BOJIHY — MOHSTD,
Kakol crmoco0 U3NMoXKeHMs, Kakas ¢opMa TNpOBEICHUS 3aHATUA OyayT
ONTUMaJIbHBIMU. [IpuMep U3 JUYHON MPaKTUKHU: KIIOUEBHIM MOMEHTOM 3aHSITHS
oKazaJjiach MPUBS3KAa MEp K JJIMHAM 4YacTed Teja, BbI3BABIIAs JKEJIAHWE U3MEPUTH
«CBOM COOCTBEHHBIN AO0MM» U T.1I. Pe3ynbratoMm paboThl cTajga CBOJHAS TaOIMIIa,
KOKIBI CMOI MpPHUHATh Y4YacTHE B HU3MEpeHMsIX(cm. puc.l). Taxxke ydamumecs
MOJIYYHJIA IOMalTHEE 3a/IaHue, CBA3AHHOE C COCTaBICHUEM MOAOOPKHU MOCIOBUI] U
NOTOBOPOK, COJEp’KalllMX Ha3BaHWUsS Mep JUIMHBI, HA OCHOBE KOTOPOro ObLIN
BBITIOJIHEHBI JIBa KOJUTaxa (cm. puc.2, 3) OTMETUM, 4TO K TOJy4YEHHOU TabiuIie
MOKHO OyZIeT BEpHYThCSI B 7-M KJIacce, TOBTOPHO BHITIOJHUTH H3MEPEHUS, CPABHUTD
pE3ynbTaThl, TOTOBOPUTH O TAKUX MOHATHUSAX KaK MOJa, ME€/IMaHa, pa3Max U CpeliHee
aprupMeTH4IeCcKoe.

CrapuHHBIE MOHETHI — €III€ 0JTHA TeMa, JUISt U3yUEHHUsI KOTOPOH PEKOMEHTIYETCSI
UCTIONIb30BaTh MYJIbTUANCIHUILUIMHAPHBIN MOaX0A. B 3aBHCHMMOCTH OT WHTEpecoB
nejarora M y4aiuxcsi MO>KHO OOCYJIMTh BOSHUKHOBEHHE OOBIKHOBEHHBIX JTPOOEH,
JICHEKHBIC €AVMHUITBI U CUCTEMbI CUHCIICHUS, TPOUCXOXKICHUE HA3BAaHUN MOHET
(3TUMOTNIOTHS ¥ KOJIOHHWAJBHBIE OTHOIICHUS MEXIy CTpaHamH), JAYHOCTH
MOHapXOB, H300paKEHHBIX HA MOHETAX, HA OCHOBE JIMTEPATYPHBIX POU3BEIACHUI
CPaBHHUTH CTOMMOCTH TOBApPOB B pa3HbIC BpEMEHa.

3. Pa3BuTHe caMOCTOATEIBHOCTH W WHUIIMATHBHOCTU. 3HAKOMCTBO C

pEOECHKOM «BHE VPOKA

— B03M0KHOCTb MOATOTOBKHU U NMPOBEIeHUs yYalIMMHuCcs (pparMeHTa
3aHATUA. [[ITUKIIaCCHHKAM WHTEpEeCHA MPUKIIOYEHYECKas JINTeparypa, TalHbl U
TOJIOBOJIOMKH. HecCKONbKO 3aHATUH MOXHO TMOCBSTUTH Pa3IHYHBIM MIHPpPaM,
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Hanpumep, mudpy Lesaps u mmdpy Bukenepa ¢ Tem, 4ToObI B CTapIIMX Kiaccax
paccka3atb 00 OCHOBaX KpUIITOTrpaguH.
— KoncrpynpoBanue 3aaa4
MO>XHO BBIZICIUTH TPU CTYNEHHU PAOOTHI C TEKCTOBBIMU 3a]a4aMU:
— pabota ¢ TOTOBBIMH 3aJadyaMd H3 Y4YEOHOW JHMTEpaTypbl WU
MIPEIOKCHHABIMU YUUTEJIEM (aHATU3 YCIOBHS, BEIWICHEHNE CYIIIECTBECHHON
W HECYIIEeCTBEHHOU HH(pOpMAITUH. .. );

— COCTaBJICHUE JOIMOJHUTENIbHBIX BOIMPOCOB IO YCIOBUIO, BAPbUPOBAHUE
UCXOJIHBIX JJAHHBIX.

— CaMOCTOSITEIFHOE KOHCTPYHPOBAHUE 3a/1a4.

Yuammmucs 5-ro kiacca 1moji pyKoBOJICTBOM YUHUTENSI MATEMATHKH JIAMHON
N.A. ObUT BBINOJIHEH MPOEKT IO COCTAaBICHUIO COOpPHUKA 3a7ay Ha JIBUKCHUE.
JleTssM OBUIO MPEIJIOKEHO BHIOpaTh OJWMH M3 TpeX THUINOB 3ajay (COIMKEHUeE,
yaajieHue, TBUKEHNE BIOTOHKY), MPUAYMAaTh YCIOBUE, TPOUUTIOCTPUPOBATH €TI0 U
pemnTh 3amady. PaGoTel ObUIM  BBIMOJMHEHBI Ha Jucte ¢opmara A4,
3aJlaMUHUPOBAHbI, MPOIMIMTHL U COOpaHbl B COOpHUK (cm. puc. 4,5). K
MpEeUMyIlecTBaM  TPOJEIaHHOW  pabdOThl MOXKHO  OTHECTH  BO3MOKHOCTh
WCITOJIb30BAaHUS COCTaBIICHHBIX 3a7ad B Y4eOHOW JESITEIbHOCTH, OoJiee
BHUMATEIIbHOE W YTIyOJEeHHOE W3yYeHHE TEMBI, KOCBEHHAs OIlEHKA HMHTEPECOB
yYaIuXxCcs B 3aBUCHMOCTH OT BBIOpDAaHHBIX MMM MepcoHaxkei. [lomumo Bcero
MpoYero, ¢ pedsTaMu, HHTEPECYIOMUMHUCS TOCTUKEHUSIMUA COBPEMEHHON TEXHUKH,
MOXHO OOCYIUTh TMpEIeiIbHbIE CKOPOCTU ABUKEHUS PA3IMUHBIX TPAHCTIOPTHBIX
CPEICTB.

4, [IpoekTHas AeATEALHOCTD

[Tpu mmanupoBaHUM HEOOJBIIUX TBOPUECKUX U CEPHE3HBIX MPOEKTHBIX pabOT
MEeIarOrHYECKU COCTaB MIKOJIbl OPUEHTUPYETCA Ha XY10’)KECTBEHHO-ICTETUUYECKHUI
npoduib U HUHTEpEChl yuamuxcs. He Bce NeTH UEHST KpacoTy U HU3SIIECTBO
MaTeMaTUYeCKUX JI0Ka3aTeIbCTB, TOYHOCTH (HOPMYJIUPOBOK. MHOTHE MOIYyYaroT
YAOBOJLCTBUE OT PAabOTHI C YEPTEKaMH, C IBETOM M (DaKTypoOil, BBHUIY YETrO
JIsmunoit M. A. Obuta pa3paboTaHa cucTeMa TBOPUYECKUX 3aJIaHUN JISl ydaIuxcst S-
7 KJ1aCCOB.

S KIacc: «Y30p B Kpyre».

B TedeHue HECKONBKMX 3aHATHH YydallMecs NOJ PYKOBOJACTBOM IIe/arora
M3y4YalT pa3jiduyHble BHUILI TOCTPOCHUH (CcepeuHa OTpe3Ka, BIIMCAHHbBIC
MHOTOYTOJBHUKH), TOCJHE Yero KaXKIblil CO3JaeT CBOM COOCTBEHHBIN «Y30p B
Kpyre» (cm. puc. 6).

6 KJ1acc: BUTPaX (cm. puc. 7).
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VYyanuecs: noiy4daroT 3aaHUe HCCIIEIOBATEIbCKOIO XapaKTepa, CBSI3aHHOE C
MOCTPOCHUEM  BJIOXKEHHBIX MHOIOYroJibHUKOB. Hampumep, mnocTpouTs B
MPSIMOYTOJIbHUKE YEThIPEXYTOJIbHUK, BEPIIMHAMU KOTOPOTO SIBJISIIOTCS CEPEIUHBI
CTOPOH MCXOJTHOTO MPSIMOYTOJIBHUKA; B MOJYyUYUBIIEMCS YETHIPEXYTOJbHUKE CHOBA
MOCTPOUTH YETHIPEXYTOJILHUK 0 TOMY K€ MpaBuity. B mporiecce paboThl pedsita
O0OHapy’>KUBAIOT 3aKOHOMEPHOCTh BIIMCAHHBIX (QUTYpP: MNPIMOYTOJBHUK — pOMO —
OpsIMOYTOJIbBHUK — pomO...B Xoze pabGoTbl MOXHO OOCYAWTHh MPUUYUHY TaKOU
3aKOHOMEPHOCTH.

7 xnacc: BUTpax (cm. puc. 8,9).

Pabota ¢ nupkynem. Dcku3 BUTpaka JOHKEH OBITh TOCTPOCH IPH MTOMOIIN
OKpy>kHOCTeH u Ayr. 1o xenaHuto B paboTe MOTyT OBITh UCIIOJIb30BAHBI AJIEMEHTHI
cumMmetpuu. L{BeToBoe odopmiieHre paboT onpeesieTcs CAMUMU YYaIlUMHUCS.

Xotenoch Obl CKa3aTh HECKOJBKO CJOB O MPOEKTE «30J0TOE CEUCHHE),
peanr30BaHHOM y4YallluMucs 8a Kiacca.

Kpatkoe conepxanue 3TanoB padOThI:

— MMCbMEHHOE aHKETUPOBAHUE YUAIIUXCS HAa TPEMET YMEHUS OTIINYaTh
00BEKThI, CTPOEHHUE KOTOPBIX COOTBETCTBYET MPUHITUIIAM «30JI0TOTO CEUCHHUSI.

— MPOBEJICHHE MOHUTOPUHIA CPEY ydalluxcs 8a Kjacca Ha IpeameT
COOTBETCTBHS HEKOTOPBIX MPOTOPIIHI TENIA «30JI0TOMY CEUEHUIO»

— cTaTUCTHYECcKasi 00paboTKa M aHAJIN3 MOJTYYEHHBIX PE3YJIbTATOB.

beina uccnenoBaHa COCOOHOCTh y4YalluXcCsli y3HaBaTh OOBEKTHI, CTPOCHUE
KOTOPBIX COOTBETCTBYET MPHUHIIUIIAM «30JIOTOTO CEUYEHHUSD»; YCTAHOBJICHBI
ydamuecs 8 Kiacca, MPOMOPIHMHU Tela KOTOPHIX MaKCUMaJIbHO MPUOIMKEHBI K
30J10ThIM. [laHbl MHAUBUyaIbHBIE PEKOMEH/IAIIMK YUYCHUIIAM TI0 BBICOTE KabiyKa,
KOTOPBIN MaKCUMAaJIbHO TPUOIMKACT MapaMeTPhl TeJla K «30JI0TOM MPOTIOPIIHI.

5. [IpenmeTrHas aekana

= YemnuoHat TouHbIX HAYyK MUD-255

Metonuueckumu oObeauHeHusiMu yunteneid Matematuku, Mapopmatuku u
®u3ukn Obuta pa3paboTaHa W YCHEIIHO pean30BaHa IMporpamMma IMPOBEICHHUS
HEJIeJIM TOYHBIX HayK aJig ydamuxcsa 8-11 kmaccoB. Unes uHTerpupoBaHus HayK
MO/IJICP)KUBACTCS  MEXKIyHApOAHBIMH uccienoBanusmu (Hanpumep, PISA) u
SIBJISIETCSI OCHOBOM BCEX METalpeAMETHBIX padoT.

[Iporpamma npoBeeHUS YEMITMOHATA

1 Typ (0TOOPOUHBIIT)

1-ii nenp | 45 MUHYT — pellIEHHE TecTa 0 MaTEMAaTHUKE.
45 MUHYT — pelIeHue TecTa Mo (PU3UKe.
45 MUHYT — pelIeHre TecTa Mo nHpopmaTuke.

2-ii nenb | OObsIBICHUE PE3yIbTaTOB TECTUPOBAHMUS.
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@opMyJIMpOBKA yCIOBUS TBOPYECKOTO 3aJaHMs Ul
y4yactus B HomuHauuu « ITBopuectso u MU Dy

3-1 neHb

[Iprem TBOpUYECKUX 3aJaHUN

2 Typ (OCHOBHOI)

4-11 neHb

30 yuamuxcs 8-11 kmaccoB, HaOpaBIIMX MaKCUMaJbHOE
KOJIMYECTBO OaJsIOB O WTOTaM TECTUPOBAHHS 1-ro IHS,
MPOXOISAT 90-MuHYTHBI TECT, coAepKalun
WHTETPUPOBAHHBIC 3aaHUS TIO TPEM TIPEIMETAM.

5-i1 neun

OObsiBneHUEe  pe3ynbTatoB  TecthupoBaHus.  OTOop
ydacTHUKOB  ¢unHama (12  demoBek,  HaOpaBIIMX
MaKCHUMaJIbHOE KOJUYECTBO 0aJlIOB)

3 Typ (puman)

6-11 1eHb

bmuurypaup: 12 BonpocoB u3 Tpex o0aacTeil 3HaHUM.

JInsg orBeTa HaA KaXAbld BONpoc aaercs 1 MuHyTa Ha
pa3MbIIIJIEHUS,, OTBETHl  YYaCTHUKAMHU  (UKCHUPYIOTCS
YMCBMEHHO.

Omnpenenserca aOCONIOTHBIM YEMIIMOH W TMOOEAUTENH B
KaXKJI0M MpeMETHOM 00J1aCTH.

3putenu BbIOMpAIOT MoOeauTenell KOHKypca TBOPYECKHUX
paoboT.

Bo Bpems paboThl CHETHON KOMUCCUU MTPOBOJIUTCA UTPa CO
3pUTEISAMU.

[IpoBeieHHBINM YEMITMOHAT TOCTIOCOOCTBOBA HEKOTOPOH TMCHUXOJOTHYECKOU

pasrpy3ke B repuoj noarotoBku k I'MA. A COTpyIHMYECTBO METOAMYECKUX

O6’b€I[PIH€HPII>i AaJI0 BO3MOXKHOCTL II€aaroraM B3IJIIHYTbL Ha CBOM npeamMeT ¢

APYroro paxkypca.

— Hexaga wmatemMaTuku (0O0bEIWHEHHWE PECYpCOB  YPOUHOUM

BHEYPOUYHOU €SI TETbHOCTH)

)51

Pacrniucanue
Aers Knaccnl CoObITUA
HeJleJu

IH. 5-11 Y CTHBIN cUeT
Bbonwmas nepemenxka 1 (BII1). [Tocunraii-ka.
Nudopmarmonnsrii muct «["aprnemonant

BT. o-11 Y CTHBIN cYET
BII2. Cynoky
NudopmanmonHsiil TucT «AOaK U cUEThI»

cp 5-11 YcTHBIN cuet
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BII3. PeOychl
NupopmaninoHHBIN JTUCT «ACTPOIAOUS
YT. 5-11 Y CTHBIN cYET
bII4. 3agaun Ha cMEKaIKy
Nudopmarmonnsiii  auct  «llepBwiif  poccuiickmii
y4eOHUK MaTEeMaTUKI)
IT. 5-11 Y CTHBIN cYET
BIIS. JIenumocTh
Nudopmannonusit muct «Hucio m»
ITH. 5-11 YcTHBIN cUeT
BI16. luktant «MIMs1 4MCIUTENBHOE)»
NudopmanimoHHblii  TUCT  «YAUBUTEIBHOE YHUCIIO
HYJIbY
BT. 5-11 Yemnuonat no pemenuto 3aaa4 «llonropa semnexkona
cp 5-11 «CBos urpa»
4rT. 5-11 (cpenu | «MaTtemMaTUueCKHil ayKIIMOH»
nobenuTesnei mo
cymme 0aJioB)
IIT. 5-11 [TonBenenne uroros. Harpaxaenue.

CopnepxaHue KOHKYPCOB

Ha3zBanue

Conep:xanue

CucreMa oieHUBAHUA

Y CTHBIN cUET

30 mpumepoB

Kaxnpiii BepHBI OTBET
— 1 Gamn.

BII1.
Ilocuuraii-ka

4 3aJaHusd Ha II0JCYCT KOJIMYECTBaA
3aJaHHBIX 9JICMCHTOB HCXOHHOﬁ

MaxkcuMaJibHbIN 0asu1 3a
4, BepHO, BHITIOJIHCHHBIX

KOHCTPYKIIMU (xBazpaToB, | 3aanus — 15.
TPEYTOJIbHUKOB. . .)
BbII2 Cynoky Kaxxnas BepHas nudpa —
Cynoxky 1 6am.

BII3. PeGychl

10 peOycoB, B KOTOPBIX 3amid(ppoBaHbI
MaTEeMaTUYECKUe TOHITHS/ (PaMUIUH
yUEHBIX MaTEMaTHKOB

Kaxnprii BepHbI OTBET
— 1 Gamn.

bIl4. 3amaum
Ha CMEKaJIKy

20 3a1a4 Ha CMEKAIKY

Kaxxaplii BEpHBIA OTBET
— 1 Gamn.
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BIIS. 3ajaHue: HaNMIIMTE Kak MOXHO | Kaxaplii BEpHBIA OTBET
JlenumocThb OOJIpIIE TPEX3HAYHBIX YHMCEN KpaTHBIX | — | Oa.
6, KOTOpbIE MOKHO COCTaBUTH U3 LUDP
012345. Kaxayro 1udpy MOXKHO
UCITI0JIb30BaTh HE OOJIbIIIE OJJHOTO pasa.
BIT6. [IpounTaiite  Tekcr, Bce  umcia | Kaxmoe BepHoe ciioBo-1
JluktaHt 3aMEHUTE Ha HMMEHa YUCIHUTENIbHbIE, | Oal.
«ms 3aMMIINATE UX CIOBAMM, COXPAHSS PO,
YUCJIUTENBHO | YUCIIO, MaIEK.
e»
Nudpopmanmo | Kpatkue crpaBouHble CBEACHHUS Ha

HHBIC JIMCTHI

3aJlaHHyI0 TeMy. bbpUlM pa3MelieHbsl B
xomnax. Hekotopas  wuHdopMmaius,
M3JI0KCHHAS B HUX, ObIJ1a HEOOXOIUMOM
JUIs. YCIICIIHOTO OTBETa Ha BOMPOCHI

«CBoeii urpem»

Yemmmonat
[0 PEUIECHUIO

20 (15) 3amau Ha pazIUYHBIC TEMBI:
MPOIIEHTHI, JIECJIICHUE C HEIOCTATKOM M

Kaxnpiii BepHBI OTBET
— 1 Gamn.

3a1a4y U30BITKOM, IIEPEBOJ €I HMII

«IlonTopa U3MEPEHUS U T.1.

3EMJIEKOIIa»

«CBos urpa» | UrpoBoe Tabmo cocrout wu3 25 | Kaxnpri YYaCTHUK
BOIIPOCOB (IATH BOMPOCOB MO TMSATH | KOMaHAbI, 3aHsBIIEH |

TemMaM). B 3aBUCUMOCTH OT CJI0KHOCTH

BOIpOCA 32  NIPaBUJBHBIA  OTBET
KoMaHaa MoxeT nosryuuts 10, 20, 30,
40 nmm 50 Gamnos. IlpaBo BhIOpaTh
BOIIPOC MPEIOCTABIACTCS KOMAaHJIE,
JIABILIEW BEPHBIN OTBET HA MPEABIAY NN
BOIIPOC. Breiurpeiaer KOMaH/1a,
HaOpaBmIasi HAWOONBIIEE KOJIUYECTBO

OYKOB.

MECTO — 5 0aJIjIoB.
Kaxxnerit YYaCTHUK
KoMaHAbl, 3aHsBiicH |l
MecTo — 4 Gainia.

Kaxxneiin YYaCTHUK
koMaHipl, 3aHsaBiein |11
MecTo — 3 OaJuia.

Kaxxnwrit YYaCTHUK
KOMaHJIpl, 3aHsaBiIek 1V

MeCTO — 2 Oaia.
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Maremarnuec | B «Maremarnueckom aykuuone» [1] | Kaxnaprii Y4aCTHUK
KU ayKIIMOH | y9acTBOBAJIM YydYalluecs, HaOpaBIve | KOMaHAbl, 3aHsaBieH |
HanOoJIbIIIee KOJUYSCTBO OamioB B | Mecto — 10 Gamios.
cBoeM kitacce. Komanabl coctosnu u3 6 | Kaxaprit YYaCTHHUK
YyesIoBeK M ObUIM cMmerianHoro tuna (1 | komannapl, 3aHsBiieit |l
y4-K U3 5-6 kiacca, 1 yd-k w3 7-ro | MecTto — 9 Gasios.
KJjacca...) Kaxxaprit YYaCTHHUK
koMaHAwl, 3aHsaBmiei 111
MecTo — 8 0aJIIoB.

Kax it YYaCTHUK
KOMaH/bI, 3aHsaBmeci 1V

MeCTO — 7 0aJlIOB.

3a KaxAblii KOHKYPC HAYUCISUTUCh 0aJuTbl, CyMMHUPOBAIIUCH, TTOCIIE YEro ObUIH
CBEJICHBI B UTOTOBYIO TaOJIUILY.
Ha TopkecTBeHHOM 1IepeMOHNN ObLTA HarpaXkJICHBI MAMSITHBIMHA JTUILIOMAaMH,
MIpU3aMH, a TaK)Ke IPUATHBIM OOHYCOM B BHJIC OTMETKH «S»:
— yuamuecs, 3ausBuue |, 11, 11 mecTo B oO1iem 3auere;
— y4acTHUKH «MaTeMaTHIECKOTO ayKITHOHAY;
— mo0eAuTeNy YeMIMoHaTa o yCTHOMY c4eTy cpeau 5-6, 7-11 kiaccos;
— mobOenutenn 4YeMmMriuoHata o pemnieHuto 3aaad «llonropa 3emiexonar
cpenu 5-6, 7-11 kaccos;
— yyaimiuecs ¢ UTOroBbIM OasioM Beite 70;
— aKTUBHbIE yUyacTHUKH «bombimx nepemeHok» (3 u 60s1ee KOHKypca);
— ydJarmecs, JaBIire O0JbIIIe BCErO MPAaBHIIBHBIX OTBETOB B «CBOCH HTpey
Ha BOMPOCHI M0 MaTepuaiaM HHPOPMAIIMOHHBIX JTUCTOB.
C coxmepxaHueM KOHKYPCOB MOXXHO ITO3HAKOMHUTHCS B cTaThe «J/lekama
MaTEeMaTHKH KaK CPEACTBO PAa3BUTHUS MOTHBAIIUU ydaluxcs» [6].
6. MaTeMaTH4eCcKne UTPbl U COPEBHOBAHMSI

BaxxHocTh 1 HEOOXOIUMOCTh POBEACHUSI MEPOIIPUITUI COPEBHOBATEIHLHOTO
Xapaktepa He TpeOyeT qoka3aTenbcTBa. MeTonndeckoe OObeIUHEHUE Y4YUTenen
MaTeMaTHUKd B TEUYEHHE TpexX JeT NpoBoAUT «MaTeMaTH4eCKHe ayKIMOHBI,
noJpOOHOMY  ONMMCAHHUIO KOTOPBIX MOCBAlIeHa pa3pabdotrka «lIpoBenenue
Marematuueckoro aykiuuoHa. [lomraroBast HHCTpYKITHS.

B 3aBepiiieHne XoTenoch Obl MOMPOCUTH KAXKIAOTO MeAarora BCIOMHUTD, KaKOM
ObL1a ero yueba B mikosie. Bpsia mu naMsaTh NpegoCTaBUT HaM COJEPKAHUS YPOKOB,
HO MBI TOYHO BCIOMHHUM SIpKHE€ MOMEHTBHI, BBIACINSIONIMECSs M3 OO0IIed Ienu
COOBITUI, U TOYHO BCIIOMHUM CBOE€ OTHOIIECHHE K MpeaMeTaM. XOTHM 3TOTO WM
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HET, HO Mbl OTBETCTBEHHBI 32 (POPMUPOBAHUE OTHOIICHHS K yUeOHOMY MPEAMETY, a
3aT€M U K HAay4yHOU AMCIUIUIMHE. byJer nu peOeHKy XOTeThCs MPUXOAUTH Ha
3aHATHUS, 3aHUMATBCA JOMA JOIOJIHUTEIIBHO, WCKATh Marepual O TOM, O YEM
TOBOPWJIM HA 3aHATHH, YTO 3aMHTEPECOBAJIO, UCIIBITHIBAThH YIOBOJIBLCTBUE, BOCTOPT
U TOPHAOCTh, KOTOPOE IO CUX NOp HCHBITHIBAEM MbI, PEIIWB TPYIAHYIO 3aJady.
JlaBaiite chopmupyemM y JeTed MNpaBWIbHOE OTHOIICHHE K Halled Iro0uMon
MaTeMaTHKeE.
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3agaun/ mox pea. B.O. byraenko. — 6-¢ uzn., crepeotun. — M.: MITHMO, 2010.

3. JlyknueBa E.JO., Kurynes JIL.A., Capamyny W.A. BneypouHas
NEATEIbHOCTh 110 MaTeMaTHUKE B 5-7 Kiaccax: Meromuueckoe mocoboume. — CIIO.:
AIIIIO, 2018.

4, Mioaunos JI. EBKiioBo okHO. McTpus reoMeTpuu OT nmapajuiesIbHbIX
npsIMBIX J10 runieprpoctpadcTsa. Lifebook,2013

5. Capamyn UM.A. DnemMeHTbl UCTOPUM MaTEMAaTHKH Ha YpPOKax M BO
BHCYPOYHOM JEATEIBLHOCTH B 5-6 Kjaccax// MaTemMaTrka B dI0XY WHHOBAIIUM: U3
omnbITa padoThl yuntene matemMaTuku CankT-IlerepOypra: COOpHUK METOIUYECKHUX
Marepuanos/ noa obdwmei pen. E.FO. Jlykuuesoii, JI.A. XKurynesa. — CII0.: CIIO
AIIIIO, 2016.

6. Capamyn N.A., laukosa U.C., bynarosa JI.A. Jlekaga MaTeMaTuku
KaK CpEACTBO pa3BUTUsl MOTuBaimu yyammxcs //IlepenoBbie mnemarorudeckue
npaktuku. Anbmanax Ne 5, 2019 / TlepemoBble TpPakTUKH WHHOBAIIMOHHOMN
JESTETLHOCTH 00pa30BaTENbHBIX YUPESKICHUN AIMUpaNITeCKOTO paiiona CaHKT-
ITerepOypra: COOpHUK cTaTeld OpraHu3aTOPOB U YYACTHUKOB HHHOBAIIMOHHOMU
nestenbHoctu / Ilog pen. O. M. I'pebennukoBoii, A. A. Kouerosoit, C. A.
[Tucapeoii — CI16: «KynstUurbopmIIpecey, 2019

URL: Monynu IIPOTPaMMBbI «Maremarnueckue CTYIIEHBKN»
https://proiskra.ru/normativnaja-baza/primery-obrazovatel-ny-h-programm/
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Pucynok 1. Tabnuna n3mepenuit aroiMa, Gyra, 1aJ0HHU, M4, JOKTS yYalllUMHUCS STO Kjlacca

Pucynoxk 2. Komnax «IlocnoBuiibl u Pucynoxk 3. Komnax «IlocinoBuus! u
MIOTOBOPKH, COJIEPrKAINe HA3BAaHUSA MIOTOBOPKH, COJIEprKaIINe Ha3BaHHS
CTapUHHBIX PYCCKHUX MEP JUTHHBD» AHTJIMICKUX MEp JTHHBD)
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Pucynok 5. IIpumep pabGoThl yuyeHMIBI 5-TO

Pucynok 4. [Ipumep paboThl yuyeHHIIBI 5-TO
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JIBIDKEHUE

PrcyHOK 6. BricTaBka paboT yJarmxcs 5-ro Pucynox 7. Butpaxwu, BBITOTHEHHbIE
KJacca «Y30p B Kpyre» yHaIMMucs 6-To Kacca

. Pucynok 9. Burpax, BBIIIOJHESHHBIH
Pucynok 8. Bwurpaxk, BBIIOJTHESHHBIN
‘ yJammmces 7-ro Kiacca

yyauumMmcest 7-ro Kiacca



Hoge K. /1.

BupryanbHas poOOTOTEXHUKA WM KaK 3aHUMATHCH POOOTOTEXHUKOM 0e3

CIeNUAIBLHOTr0 000py10BaAHMS

AKTyalbHOCTh JTAaHHOW TEeMbI OOyCIOBJIEHAa TPeOOBAHUSAMHU TOCyAapcTBa O
pPa3BUTHH BO BCEX ILIKOJAX POOOTOTEXHUYECKUX CHELUUAIBHOCTEM MpPU HU3KOM
(uHAHCUPOBaHUH.

HayHy ¢ mpocToro, Ho 0O4€Hb Ba)KHOI'O BOIIPOCA: KAKUE IPEUMYLIECTBA €CTh Y
JAHHOTO HAaIPaBJICHMSI, [I0YEMY €TI0 CTOJIb AKTUBHO IIPOJBUTAIOT?

Bo-nepBbixX, 00pa3zoBarenbHas poOOTOTEXHHKA MO3BOJSET MCIOJB30BaTh Ha
npakTuke Te 3YHbI, KOTOpBIE 10 3TOr0 B IMIKOJE NPENOAABATIN TOJBKO B TEOPHH.
Takue mpeameTsl, KaKk MaTeMaTuka, (u3nka, MHPOPMATHKA, TEXHOJOTHUS Aar0T
oOMpHYIO 0a3y 3HaHUM, HO KaK UX MPUMEHSTh B dKU3HH MOHUMAIOT JAJIEKO HE BCE.
CKOJIBKO pa3 MBI CIBIIIUM OT CTapIIEKJIACCHUKOB: «3a4€M MHE 3Ta MaTeMaTHKa B
XKU3HU?». W NeicTBUTENBHO, KOMY OHa mpuroamiack? TOJIBKO TeM, KTO CTal
YYEHBIM WM yuuTesneM. PoOOTOTEXHHKa MO3BOJIAET, HAUMHAS C CAaMOr0 PAHHETO
JIETCTBA, NMPUMEHATh ATH 3HAHUS HA TMPAKTHKE, MOKA3bIBAET, KAK aOCTPaKTHBIC
OyKBbl M LU(PBl CTAHOBATCA pEaJbHBIM JIECUCTBUEM, NAET HAIVISAHBIA MpPUMED
paboOThl IMIKOJBHBIX YPOKOB B pPEAJIbHOM MHUpPE, W, YTO HEMAJOBAXKHO, HX
METANPEIMETHOCTD, T.€. UX CBS3b IPYT C IPYTOM.

Bo-BTOpBIX, pOOOTOTEXHUKA O0Yy4YaeT OJHOBPEMEHHO U KOHCTPYKTOPCKHM
HaBbIKaM, U IporpaMMupoBanuio. [Ipuyem o6e 3TUX KOMIIETEHIIMN OCBaUBAIOTCS Ha
caMmbIX pa3HbIX YpoOBHsX. IlepBbIii ypoBeHb B KOHCTPYHPOBAaHMHU — 3TO COOpKa
JIEI'O-mopeneii. B nporpammupoBanuun — rpagudeckue s3biki. Ho motom, korna
peOEHOK pacTeT, ero MOKHO 00y4aTh Bce OoJiee U 00JIee CIIOAKHBIM BEIllaM.

B-tpetpux. Ilpodopuentamus. Ceituac crouT orpomHas mpoOiema
npodopueHTanuu ydamuxcs. CKoJIbKO BBIMYCKHUKOB UaeT B BY3bI no npuHIuny
«Kyna mama ckazama» uimm «Hy, croga, HaBepHoe, mMHe OamioB xBatut»? K
COYKaJICHUIO, CUJILHO OOJIbIIIE MOJIOBUHBL. A BCE M3-3a TOTO, YTO MOJAPOCTKH MPOCTO
HE 3HAIOT, YeM MOTYT 3aHMMAThCS 10 KU3HM. Jla M OTKyzaa UM 3HaTh, €CJIM OHU HE
npo6oBanu? PoboToTexHHKa, OCOOCHHO €ClIM 3aHMMAaellbCsi el ¢ JeTCTBA, JaeT
HIMPOKUI BBIOOP CHEMaNIbHOCTEN, HA KOTOPBIX YUYEHUK MOKET MOCTYNHUTh. Beapb
nocsie ocBoeHust JIEI'O u >xene3nbix KoHCTpykTOpoB uaeT 3D. [Tocne 3anasHHBIX
rOTOBBIX JaTYMKOB 4YHKCTasg HyekTpoTrexHuka. llocine rpaduueckux s3bIKOB —
TEKCTOBEIC, Takue, kak C++ unu ITuToH.

VMMeHHO M3-3a 9TUX U MHOTHX JIPYTHUX HNPEUMYIIECTB TOCYAAPCTBO CTAPAECTCS
BBECTH POOOTOTEXHUKY BO Bcex INKojax. M TyT ke cramkuBaeTcsi ¢ IByMs
npobiieMamu. Bo-niepBbix, kaapel. KTo OyneT npenonaBath Takoil HEIPUBBIUHBIN U
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CIOXHBIN TIpeaMeT. Yuutens uHdpopmatuku? Ho kto oOyuut ux? Iloatomy Obln
OTKPBITHI KypChl OECIIIaTHBIN MOATOTOBKH Tpenoaasareneil. B Cankt-IletepOypre
stuM 3anumaerca OumunmnoB C.A. B [IOMJI Ne239. U, Bo-BTOpHIX, 1IeHA BOIIPOCA.
OpnuH HAOOp 71 HAYMHAIOMIETO YpOoBHS cTouT okoiio 20000 py6seir. Onun HabOP
6azoBoro ypoBHsa 30000 py6sieit. JIro00# TOTOJIHUTENBHBIN JaTYHK (2 UX HY>KHO HE
menbire 2-x Ha KAYKJIBIA naGop) 3000+. JlroGoit mommron 2000 u Gombire. Ha
KJlacc HY)XHO He MeHee 5 HabopoB. T.e. Munumym 200000 pyOseit. A B uugeane
okos10 600000 py6eit. OTKyaa B3STh JJIsI IIIKOJI TaKKE ACHBI'M? DTOT BOIIPOC JI0 CHX
MIOp CTOUT OTKPBITBIM U PEIIAeTCsl HE 04eHb ObICTPO. S xoTen Obl npeanoxuTh Bam
OJTHO pelleHHe, KOTOpOe MO3BOIHT NPOBOAUTE poOoToTeXHNKY B JIFOBOM mKome
a0COJIOTHO OecrIaTHO. DTO IPOrPAMMBI, B KOTOPBIX €CTh BCTPOEHHAsI BUPTyaJbHas
cpena.

JInst mpuMepa s pacCKaXKy O YEThIPEX TAKUX MPOrpaMmax:

[Tepas — ScratchDuino. DTto mnporpamMMa, B KOTOPOW MOXHO paboTaTh,
HauyMHasl ¢ OYEHb PAHHEro Bo3pacTa. Bce komanabl 3anucanbl NO-pyccku. OUeHb
npocTo uHTepdeiic. B  HEKOTOpbIX MIKOJAaX Ha HEM MPOBOASAT YPOKHU
uHpopmaTuku. B Heill MOXHO puUCOBaTh CBOM MOJEIBKH, IIOCIIE€ YEro
MPOTPAMMHUPOBATh KaXIYI0 U3 HUX. TaKk MOKHO MHUCATh MPOCTHIE UTPhI, MYJbTUKU
u MHoroe apyroe. Ho mpu 3TOM, MOKHO M OTIPaBIATH 3TH K€ NPOrpaMMbl Ha
peanbHOro poboTa.

Bropas — Ceebot. Dto urposas TekcToBas cpena, KOTopas He UMEET BbIXOJ1a
Ha peajqbHOro poOOTa, 3aTO IMO3BOJISIET HAayaTh W3y4yaTh MPOrPAMMHUPOBAHHE B
MPOCTOM CpeAe C PYCCKUMHU HMHCTPYKUUAMH. Ero odeHp XOpowmo u3ydarb C
YYEHUKaMU MECSIII-/IBa MepPe]] Ha4aJloM TEKCTOBOI0 MPOrpPaMMHUPOBAaHUS pOOOTOB.

Tpetrbs — RObOtC. D10 yXke cepbe3Has TeKCcToBas cpejia Ha ocHOBe si3bika C. B
HEl MOXKHO NIpPOrpaMMHUpPOBATh OYEHb cepbe3Hble Beld. llonoBuHa crapiiei
pobotorexuuku JIET'O ceituac BegeTcst Ha 93TOM si3bike. M y Hee ecTh I0noJIHeHHE
— BUPTyaJibHble MHpbI. FIX MHOro cambIX pa3HbIX, OT UIPYLIEK, JO CEPbE3HBIX
MOJINTOHOB, HA KOTOPBIX MOKHO JICUCTBUTEIHHO OTJIAKUBATH POOOTOB.

W, wHakoHen-TO, uYeTBepTass — OCHOBHAas TEMa MOEr0 CEroJHSILIHEro
BeicTytuieHus, TRIK Studio. Oto cpena, pa3paborannas B Cankrt-IletepOypre,
M3Ha4aJbHO OblJa MpHUAyMaHa CTyJACHTaAMH, YTOObI IPOrPaMMHUPOBATh KOHTPOJUIEP
NXT (mpouwutoe nokosienue koHTposuiepoB JIET'O). [103ToM 3T e CTyIEeHTHI TI0]1
PYKOBOJACTBOM TmpenojaBarenss M HaydHoro corpyaHuka CIIBI'Y  Pomana
Muxaitnosuua JlyunHa paszpabortanu cBoil cooctBeHHBIN KoHTposuiep TPUK. Ha
nanHbli MOMEHT TPUK — oiMH 13 caMbIX NOIYJISPHBIX U MOILIHBIX KOHCTPYKTOPOB
B CII6. Ho Bepuemcs k TPUK Cryguu. Ha nanHblii MOMEHT OHa CBOOOJHO
paboTaeT, kak ¢ npouuibiM KoHcTpykTopoM NXT, Tak u ¢ coBpemeHHsiM EV3. Ho

HC 3TO CaMO€ TIJIaBHOC, a TO, 4YTO B TPUKe ecTh MONHOCTBIO OTJIa)KCHHAas
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BUpTyallbHasi MoOjielib. B Hell MOXXHO pHUCOBaTh MOJIMIOHBI WM BBIOpATh yXkKe
rotoBble. I naxke 3arpy3uTh KapTuHKy cBoux! Tam ecTb JIMHMM W CTEHBI, a B
NOCJIEAHEN BEPCUU CTAJI0 BO3MOXXHO J0OABISATH TAaKHE BEIIH, KAK IOJIBH)KHBIE
npensaTcTBusa — banku u Msuu. [losTomy aGCcoIfOTHO Bce Oa30BbIE COPEBHOBAHUS
MEPBBIX JBYX r0JI0B 00yYEHHUSI MOKHO OCBOUTD MPSMO B HEH.

JlaBaiiTe 1O TOPSIIKY pacckaxy o000 BCeX MNpPeUuMylIecTBax ITOU
3aMeydaTebHON Cpe/Ibl:

1) TPUK Crynusa abcomotrHo OecratHa! B oTinuue ot O0JIBIIMHCTBA
POOOTOTEXHUYECKUX CPE]I, JAHHYIO MOKHO IPOCTO CKayaTh C OPHUIIMATILHOTO caiiTa.

2) BuptyanbHas Mojenb, 0 KOTOPOM YK€ TOBOPUJIOCH paHbIIe. JTa
BUPTYyaJIbHAsI MOJIEb 3aTOYEHA UMEHHO 10J1 pOOOTOTEXHUKY. A €ClI MOAKIIOYUTh
GbyHKIHIO peaabHOM (PU3UKH, TO MOKAa3aHUSI BUPTYAJIbHBIX JATYUKOB OT HACTOSAIIUX
MOYTH HE OYIyT OTIUYATHCS.

3) TPUK Crynus HWHTYUTHBHO TOHATHA. JlocTaTouyHO OYyKBajbHO
HEOOJIBIIOT0 MacTep-Kiiacca, YTOObI HaYaTh B HEW 00y4YaTh YUEHUKOB.

4) B cpene ectb 607b1110€ KOJIMYECTBO TOTOBBIX OJIUTOHOB, YTO MTO3BOJIST
BaM TPEHUPOBATbCA Ha Tpaccax, KOTOpblE NPUMEHSIOTCA B Pa3IUYHBIX
COPEBHOBAHMUSIX.

5) B Heit ecTh BO3MOXKHOCTb MHUCATh TPOrPAMMBI M HA TEKCTOBOM SI3BIKE.
[Ipyyem He Ha OJHOM, a YK€ Ha HECKOJNbKHX. WM 3Ta (yHKIMS MOCTOSHHO
nopabaTeIBacTCl.

6) HoBble Bepcun BBIXOIAT JOBOJIBHO YacTo. [Ipu sTomM pazpaboTunku
KUBYT B [IuTepe v OTKPHITHI A1 Auanora. Eciy BBl HAXOAWTE OMUOKH, TO MOKHO
HaIpsMYIO IOTOBOPUTH C MPOrPaMMHUCTAMU, U OHHM OBICTPO pelaT npodiemy.

7) YuusepcanbHocTh. TRIK Studio [To3BossieT paboTath cpasy ¢ Tpems
BUJIaMU POOOTOB U C KBAJPOKOIITEPAMHU.

[Tponomxkats MoxHO eme noiro. Ho yxxe npuBeneHHbIX (PaKTOB 1OCTATOYHO,
9YTOOBI MOKa3aTh, yTo UMeHHO ¢ TPUK cTynueit MOXKHO OpraHuM30BaTh B ILIKOJaX
YPOKH pOOOTOTEXHUKH, OJ1aroiaps KOTOPBIM el MOXKHO Oy1eT 00ydath OecriaTHO.
A ecmu yueHnku ocBosIT Ha TPUKe 0CHOBBI U BBIMTPAIOT KaKUE-TO COPEBHOBAHMS U
KOHKYPCBI, TO Yy IIKOJIbI MMOSIBUTCS BO3MOXKHOCTh MOJATh 3asBKY Ha 000py/I0BaHUE
U TPOJIOJDKATh Pa3BUTHE yKE C peaibHbIMU poOoTamu. B Tom uucne u B TPUK

Crynuu.
HUcrounuku
1. [Iporpamma 17151 00111€00pa30BaTENbHBIX yUpexaeHU. TexHonorus. 5-

11 xnaccwt / mop pen. FO.JI. XoryHnuesa. - M.: Muemosuna, 2012. - 309 c.
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2. Komoco JI. I'. Texuomnorusa. PoGororexHuka. 5 kiacc: ydeOHOE
noco6ue / JI.I'. Komocos. - M.: BUHOM. JlabopaTtopus 3Hanwuii, 2017. - 96¢. w.

3. Komocor [I. I'. Texnomnorus. PoGoTtorexnuka. 6 kiacc: ydeOHOE
nocobue / JI.I'. KomocoB. - M.: BUHOM. JlabopaTtopus 31anwuii, 2017. - 128c¢.: u.
4, Komoco JI. I'. Texuomnorusa. PoGororexnuka. 7 kiacc: ydeOHOE
nocob6ue / JI.I'. Konocos. - M.: BUHOM. Jlabopatopus 3uanwuii, 2017. - 128c¢.: u.
5. Komoco JI. I'. Texuomnorusa. PoGororexnuka. 8 kiacc: ydeOHOE
nocob6ue / JI.I'. Konocos. - M.: BUHOM. Jlabopatopus 3nanwuii, 2017. - 128c¢.: u.
6. OununmnoB C.A. Ypoku pobororexuuku. Koncrpykius. J[Brxkenue.

VYnpasnenue / C.A. @ununmos; coct. A.S.1llenkynona. - M.: Jlabopatopus 3HaHUi,
2017. - 176c¢.: un

7. Kucenés M.M., Kucenés M.M. PoGoToTexHunka B IpuMepax U 3ajavax.
Kypc nporpammupoBanus mexanu3moB 1 po6otos. - M.: COJIOH-IIpecc, 136¢.
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Koopuk B. B.

HpOﬁJ’IeMbl BHECAPCHUSA IJIEMECHTOB pOﬁOTOTeXHI/IKI/I B IIIKOJIC.

BusyaabHasi cpena nporpamvupoBanus Block Code

B mikone ydamuecs MojydaroT 3HaHHUS C MOMOILBIO KOMITbIOTEPA, KOTOPBIN
BBIBOJAUT Ha OJKpaH KpacuBbie ¢oTtorpaduu unu ¢uibMbl. PeOGeHOK MoXKeT
YOPABJISITh BUPTYaJIbHBIMH CHCTEMAMH C TIOMOINBI0 HHTEPAKTUBHOM JIOCKH,
UCCJIEIOBATh UX MOBEJICHUE, MTOIyYas aJleKBaTHOE MPEACTaBICHUE O B3aUMOCBSI3X
pa3IMYHBIX AJIEMEHTOB 3TON cucTemMbl. Ho Bce 3TM 3HaHusg BUpTyanbHbl. OHU
IPUXOAAT CO CTpaHUL YYEOHMKOB WJIM SKpaHa KOMIIBIOTEpPA, B KOTOPBIA OHU
MONaJAI0T ¢ MOOMIIBHBIX HOCUTENIEH MH(OPMAIIMU UK MO KaHajaM CBsi3H. UTOObI
n30€kKaTh CXOJACTUYHOCTU 3HAHUI MPEeIMEThl €CTECTBEHHO-HAYYHOTO IIUKJIA Yallle
BCET0 HCIOJIb3YIOT JEMOHCTPALIMOHHBIN 3KCIEPUMEHT U Ja0OpaTOpHbIE PAOOTHI.
OpHako m0pu H3YYEHUM WH(POPMATUKH, OCHOBHBIM HPUOOPOM Ha KOTOPOM
BBITNOJIHSIOTCS IPAKTUYECKUE U JIaOOpaTOpHbIE PAOOTHI OCTAETCS KOMIIBIOTED.

PoGoToTexHMKa SIBISETCS OJHUM M3 BAXKHEHIIMX HANpPABICHUN HAy4dHO-
TEXHUYECKOTO Mporpecca, B KOTOPOM IpOOIeMbl MEXaHUKH U HOBBIX TE€XHOJIOTHIA
COIpPHUKAcarOTCs ¢ MpoOJeMaMU UCKYCCTBEHHOTO MHTEIIEKTA. 3a MOCIEIHUE TOAbI
yCIeXH B pOOOTOTEXHUKE M ABTOMATU3UPOBAHHBIX CUCTEMAX MO3BOJIAIOT U3MEHUTD
MOJAXO0J MPU U3YUYEHUU IpeamMera “hH@opMaTuka’, clienaTh ero 0osee MpakTHKO-
OpPUEHTHPOBAHHBIM, HArJsSAHBIM. Vcroiap3oBaHUE 3JE€MEHTOB POOOTOTEXHUKHU Ha
ypOKax IMO3BOJIAIOT pedsiTaM Ha ‘““KUBOM MpUMepe” YBHUIIETb Pe3yJbTaThl paOOThI
TOTO WJIM HHOTO aJrOPUTMa, BOIUIOTUTH B )KU3Hb Ty WJIHA UHYIO UJEIO.

Kpome TOro, mpuoOpereHre KOMMETEHIUA U3 00JacCTH POOOTOTEXHUKHU
HEOOXOAMMO /I TOJIHOUEHHOM peanu3aluyd METoJa Y4YEOHBIX IPOEKTOB B
COBPEMEHHBIX YCIOBUSX, [J€ KOHCTPYKTOPBHI BBICTYHNAIOT HWHCTPYMEHTOM, C
MOMOILbI0 KOTOPOTO YYaIIMICs MOXKET peaiu30BaThb CBOM UJEU. A NMpPUBHECEHHE
COpPEBHOBATEILHON HAMPABIEHHOCTH MPEAMETA, I03BOJIAET yUalleEMyCsl OLEHUTD TeE
WIM WHBIE HEAOCTATKM WM IPEUMYIIECTBA €ro TEXHUYECKOIO pELICHUs B
CPABHEHUU C PELICHHUSIMHU CBEPCTHUKOB, IMO3BOJIAET 3aPOJUTh MEXKIY YYallMMHUCS
JUCKYCCHIO 110 PELIECHUIO TPOOJIeMbl, BHIOPAHHOMY METOY PELICHUSI.

OaHUM U3 caMbIX JOCTYITHBIX HA CETOJHSIIHUNA J€Hb KOHTPOJIJIEPOB SIBIISIOTCS
KOHTpoJuiepbl Ha 0a3ze Arduino. VX OCHOBHBIMH mpou3zBoAuTedsiMU B Poccuu
ABJISIIOTCS Takue kommnaHnu kak Awmnepka wian POBBO. Tak cimoxunoch, 4to
porpaMMHOE 00eCTIeueHHEe ISl STUX MHUKPOKOHTPOJIIEPOB Oaszupyercsi 1ubo Ha
s3pike Wiring, ambo Ha ScratCh-momoOHBIX s3bIKax MporpamMMmupoBaHus. J{ist
pPa3IMYHBIX KAaTErOpHi ydaluxcs CleayeT MCIOoJIb30BaTh KOHCTPYKTOphl U I10 ¢
y4eTOM €ro crnenuuku (IpeuMyIecTB U HeqocTaTkoB). O030p CYIIECTBYIONTNX
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SI3BIKOB TIPOTPAMMHPOBAHUST MUKPOKOHTPOJUIEpoB Arduind MOXHO MOCMOTPETH B
[1]. K mpumepy, s yyamuxcsi IepBOro roja o0y4eHHus: — MporpaMMHpPOBaHUE C
ucnoas3oBanueM C++ sBisieTcsl Ype3BbIYAHHO CIOKHBIM. JIJisl ATUX 1IeNel CTOUT
UCIIOJIb30BaTh “‘MHTEPIPETUPYEMBIE S3BIKHM, KOTOPBIE IO3BOJIIOT COCTAaBUTH
aNTOPUTM B BU3YAJIIBHOW CpEE, a 3aTeM CIreHEpUpPOBATH HEMOCPEICTBEHHO KO
IPOTrPaMMBbI, KOTOPYIO JIOBOJILHO MPOCTO Yepe3 obostouky Arduino IDE nepeBectu
B MAIlIMHHBIE KOJBI U 3alIUCATh B KOHTPOJLIED.

BOJBIIMHCTBO COBPEMEHHBIX BH3yalbHBIX SI3BIKOB IIPOTrPaMMHPOBAHUS
OCHOBaHO Ha si3bIke Scratch — paspabotku MUT [2], koTopas B cBoe Bpems, c/ielana
JOCTYITHBIM M3Y4YEHUE OCHOB AJITOPUTMHU3ALMH B Mitaiuei mkose. OTHaKo UMEETCs
psa po0seM, KOTOPBIE HE MO3BOJISIOT IOJHOLIEHHO UCIOJIB30BATh TAKUE CPEbI PU
IIPOrPaMMUPOBAHUM KOHTPOJUIEPOB. B CBSA3M € TeM, YTO NpHU CO3JAHUMU S3bIKA
Scratch  He ObuM  3al0KEHBI  OCHOBHBIC  KOHIICIIIMH, CBSI3aHHBIC C
IPOrpaMMHUPOBAHUEM POOOTOB, MOCIEAYIOLUIUE HAJACTPOUKHU HAJl JAHHBIM S3BIKOM
IIPOrPaMMUPOBAHUS IPUBEIM K TOMY, YTO OH IIOTEPSUI OCHOBHYI HaIJISIHYIO
cocraBisitonryto. IIporpamma crana npencraBiATh M3 ce0sd cMech OJIOKOB, B
KOTOPBIX MPOIMUCHIBAIUCH KOMaHAbl pOOOTY Ha TEKCTOBOM $I3bIKE, UTO JIETAI0 KOJI
CJIOKHO YUTAEMBIM PHC.1l, a MPOrpaMMUPOBAHUE B TAKOM CpEJE€ CTAaHOBUWIIOCH €IIIE
00J1e€ CI0KHBIM YEM Ha OOBIYHOM TEKCTOBOM SI3BIKE.

-’.__,..;.:_'_'..‘_J

- - -“

Puc. 1. Ilpumep kxoma mporpamm Ha Scratch-momo0HOM si3bIKe
NMpPorpaMMHIpoOBaHUs poOOTOB

Bbonee Toro, B cBsI3M ¢ TeMHu ke TpoOieMamMu 0a30BOM Cpejbl, HEBO3MOXKHO
MIPOBECTH MPOBEPKY KOJIa Ha 3Tare cocTaBieHus anroputma. [locie Toro kak 6oku
BBICTPOEHBI, Ha JTale TIeHepalud KOJa OKa3bIBACTCS, 4YTO JIOMYIIEHBI
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CHHTAaKCHUYeCKHEe OIMMOKH B TEKCTOBBIX BCTaBKax. I'eHepaTop HE MOXET CBs3aTh
HOMEp OJIOKa CO CTPOKOW CTEHEPUPOBAHHOTO KOJa, a IMOTOMY HAHTH OJIOK C
JOMYIIEHHON OIMMOKON BBI3BIBACT CIOKHOCTH. B CBSI3UM ¢ 3TUM OBLIO TPHHSIITO
pereHue pa3padoTaTh SI3BIK MPOTPAMMHUPOBAHKS MHUKPOKOHTPOJUIEPOB, KOTOPHIN
OBI HE coJiep>KaJl IAaHHBIX HEJOCTATKOM.

Puc. 2. IIpumep koaa nporpamMm Ha Scratch-nmomo6nom s3bike
NPOrpaMMHpOBaHNsl po0OTOB

Pa3zpaboTanHas cpena MO3BOJISIET COCTABIATH AJTOPUTM MPOrpamMMbl B BUJE
O70K-cxeMbl. biioku KOMaH] CKOHCTPYUpPOBaHbI TaK, YTO HE JOMYCKAIOT OMIMOKU
CHUHTAKCHCa, MO3BOJIAS KOHIEHTPUPOBATh BHUMAaHHUE peOSIT Ha JIOTUKE DPAOOTHI
aJITOPUTMA, BBISBIIEHUH JIOTHYECKUX OMINOOK MPOTPaMMBbl.
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Puc. 3. IIpumepsl koaa mporpamm Ha B cpeae Block Code

[IporpammupoBanue poOoTa pa3duto Ha nBa 3Tana. CHayaia HEOOXOIUMO
CKOH(UTYPUPOBATH €r0 MOJICIb: YKa3aTh TUIIBI [TOJKITFOYAEMbIX YCTPOWCTB, a TAKIKE
HOPThI K KOTOPHIM OHHU IMOJICOSANHEHBI (Cpe/la HHKATICYIUPYET paboTy CBSI3aHHYFO
C TOJIYYCHUEM JIAHHBIX C Pa3IMUHBIX YCTPOMCTB, MO3BOJISAS pabOTaTh C HUMHU Kak C
NIEpPEMEHHBIMH, HE 33IyMBIBAsCh O METOJIC MX MOJyUeHHs ). 3aTeM HY>KHO COCTABHUTh
QITOPUTM YIPABJICHUS POOOTOM. DTOT alrOPUTM MOXKET OBITh 3amylieH B
BUPTYaJIbHOW MOJIENH, JIMOO Ha €r0 OCHOBE MOXKET OBITh CTCHEPUPOBAH KOJ| IS
3arpy3KH B IU1aTy. Mo/ieNb MO3BOJISIET TPOBEPUTH AITOPUTMBI M CITYKHUT JJIsl TOUCKA
omMOoK mporpammbl. ['eHepaTopbl KOja, MO3BOJSIOT CO3/IaBaTh MPOTPaMMy IS
3arrycka ee Ha podote o ynpasieauem LEGO Mindstorms EV3 wim Arduino Uno
R3. Jlns xommuiasiimy mporpammbl moj Lego, B HacTpoikax yKa3bIBacTCs
pacriosiockenue Microsoft Framework 4, a gs padoter ¢ UNO, pacnosioxeHue
Arduino IDE.

BRI R R AR EER
W' IR ARARA AR RAR] T LB IRRA RS |RARRURARERRA]

1A |

spssssgsss

FESERT FETEY FETTY FEEEY FEETS FEERY FEEEY

FFIPEIFIPFIISJIISSFIISTFIIT

PR

S ARl R R R Rl R R T B R R N R

Puc. 4. OxHo koHurypupoBanus podora(cjieBa) U BUPTyajibHasi
Moj1eJib(cieBa)

File wWinoow M Loavel ¥ Uno Hot kays

nt J=0,
ntLis{;
ntL2=0;
void sstup( ¥
pinMode{ 1, OUTPUT)
pinMode(4 OCUTPUT),
piaMode(7 OUTPUT)
pinMode(12 OUTPUT);
pinMoce(6 OUTPUT),
| pinMode(10.0UTPUT),
=3
void loopi ¥
H{1=45)
while{L 1>43 )
delayp(S0L
),

jelse
dagitalWred 7, HIGH LdigitalWrite(4 LOW)analogWrite(10,100)
digitalWite{ 12 HIGH );digitalWrite( 1 L OW)analogWrite(8, 100k

FTITT IR N " a8

}
)

rrTrey
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Puc. 5. OxHO reHepaTopa kojaa

[IporpammupoBaHue BEACTCS MyTEeM MaHUITYJIUPOBAHUS OJOKAaMU KOMAaH]I.
OHU coCTaBiEHBI TaKMM O0pa30M, YTO MO3BOJISIOT YIPABISTH KaK OTICIHHBIMU
JIeMEHTaMHu po0oTa (MOTOpaMH, CEPBONMPUBOJAMH, JATYMKAMHU), TaK U POOOTOM,
KaKk ©IUHBIM MEXaHM3MOM. biaromapss deMy, CTaHOBHUTBHCS BO3MOXHBIM
UCTIONIb30BaHUE KOHCTPYKTOPOB IS JIEMOHCTpPAIMU PaOOTHl WCIOJHUTENCH Ha
ypokax MH(OpPMATUKH. PacCMOTpUM CIEAYIONIYIO 3a/ady: Ha I0JIe UMEETCS TPH
ayxu. HeobxonuMo HamucaTh MpOrpamMMy, B PE3yJIbTaTe BBIMOJHEHUS KOTOPOH,
poOOT CMOXKET TOCETHTh HX BCE [CM.

l Puc.5].

bynem nBuUrarbcsi OT MPOCTOTO K
cClOokHOMY. [JIns Hayana pemuMm 3Ty
. 3a/lauy CJIEeAYIOIUM 00pa3oM, UCIIONb3Ys

2

Onoku - “JIpurarbcs BHepedq Ha ...”,
“IOBEpHYTHCA BIIPABO Ha.”,
“noBepHyThCA BIEBO HA.”. IIOHATHO, 4TO
. UCIIOJIHUTEJIEM B JAHHOM  CJy4ae

ABJIIETCS] pOOOT, YETKO

MMpcaACTaBjJCHA €TI0 CUCTCMY KOMAaH/.

Puc 6. Iose u «ry:xm»
JIerko MOKHO COCTaBUTh AJITOPUTM, PEIIAIOIINN 3a/1a4y:

1. [loBepHyTBCs BiEBO Ha 45
2. JIBuratecs Briepen Ha 100
3. [ToBepHyThCs BripaBo Ha 30
4, JBurarbcs Brepen Ha 150

OpHako, Kak MpaBWiio, B pOOOTOTEXHHMKE HCIOJHUTENEM SIBISIETCA HE cam
poOOT 1ETMKOM, a KOHTPOJUIEP, KOTOPBIM YNpaBiseT OTACIbHBIMU arperaTamu.
[IpenmnosioxkuM, OH yMEET BBINOJHATH CIEAYIONME KoMmaHIbl: “JIeBbIA MOTOp
BKJIIOYMTH BHEPEN, “JIEBBIA MOTOP BKJIIOUWTH HA3al , “TIpaBblii MOTOP BKJIFOYUTH
BIIEpen’, “NpaBblid MOTOpP BKJIOUWTH Ha3ax , *IaTh N MWUIMCEKyHI. B Takou
CUCTEME KOMaHJ| aJITOPUTM, PEIIAIOIINA JaHHYIO 3a/1auy, OyIeT BBITJIAIETh HHAYE:

1. JIeBBIi1 MOTOP BKJIIOUHUTH Ha3a[

IIPaBbId MOTOP BKJIFOUUTH BIIEPE.
#1ath 450 MUIUTHCEKYH/T

JIEBBI MOTOP BKJIFOUHUTH BIIEPE]T
*kaatb 1000 MUILTHCEKYHT

HpaBBIﬁ MOTOP BKJIFOYUTD HA3a[]
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x1ath 300 MUJUTUCEKYH]T
MpaBblii MOTOP BKJIIOUUTH BIIEPET

© o~

x1atb 1500 MAITHCEKYH T

O6a »9tn  amroputMa Bo3MOKHO coctaBuTh B Block Code wu
IIPOJIEMOHCTPUPOBATH X PA0OTY “BXKHUBYIO”.

Pa3pabarbiBaeMblii ~ BHU3yalIbHBI  $I3bIK  NPOTPAMMHUPOBAHUS IS
MHUKpPOKOHTpoJuIepa Arduin0 ocHOBaH Ha BU3yaJbHOM MPECTABICHUU aJrOpUTMa,
KOTOpPBIM HWHTEpHpeTHpyeT OJOKM sI3bIka B Mporpammbl Ha s3bike Wiring.
Nneonorust mpeayioxKEHHOTO S3bIKa MO3BOJSET 3aUIUTUTh AJITOPUTM OT HEBEPHOMU
3alUCM KOMaHJ M COCPEJOTOUMTHCS Ha 3amucu ainroputMa. Koj mporpaMmbl
SIBJISIETCS MPOCTHIM JIsl BOCIIPUSTHS YUaIIIUXCHA.

HUcrouynuku:

[1]. OO630p BHU3yaldbHBIX A3BIKOB MporpamMmupoBanus mox Arduino
https://novator.team/post/566

[2]. BusyanbHblii s361k TporpammupoBanus Scratch https://scratch.mit.edu
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Capamyo U. A.,
bynamosa JI. A.,
Hlayxoea U. C..

MaTeMaTH4€eCKOro AYKIIUOH

(MeToanuyeckue MaTepuaJIbl 0 OPraHU3ALMH)

Illpeomem  mamemamuxu HACMOILKO
Cepbe3eH, umo NOoAe3HO0 He YNYCMUumv Cly4as
coenamov e20 HeMHO20 3AHUMAMETIbHBIM.

b. Ilackano

MaremaTudeckoe oOpa3oBaHUE IIKOJBHUKOB UTPAET HE IMOCIEIHIO POJb B
FapMOHUYHOM  Pa3BUTUM  JUYHOCTH. Wrphl, COPEBHOBAHUS, BUKTOPHUHBI
CIIOCOOCTBYIOT Pa3BUTHUIO MATEMATUUYECKOTO KPyro30pa, TBOPUECKUX CIIOCOOHOCTEHN
yYallluXxcsi, TMPUBUTHIO HABBIKOB CAMOCTOSTEIBLHOM pabOThI U TEM CaMbIM
MOBBIIAIOT YPOBEHb KauyecTBa MAaTEMaTUYECKOW TMOJATOTOBKH YYalUXCA U
BBI3BIBAIOT HHTEPEC K MIPEAMETY.

BcnomuuM Hanbosiee U3BECTHBIE MATEMAaTUYECKUE UTPBI COPEBHOBATEIIHHOTO
Xapakrepa:

- MaTeMaTUYECKUI OO,

- MaTeMaTuuecKas apaka;

- MaTeMaTuJeckas abaka;

- MAaTEMATUYECKUHN AyKIIMOH.

Metonuueckoe OOBEAMHEHUE YYHMTENEed MaTeMaTUKU TpU  TOJJEPIKKE
«MHpOPMALIMOHHO-METOIMYECKOTO  LIEHTpa»  AJMHUpaNTEHCKOro paioHa U
Kadenprsl maTematuueckoro oopazoBanus u uHpopmaruku CII6 AIIIIO B TeueHue
TpeX JIET SIBJISIETCSI OpraHU3aTopoM HUrpbl «MaTemMaTH4YeCcKui ayKIMOH» (Janee
Urpa).

Kanenmaps urp 2017-2019 roga

VYu4eOHbIit Koi-Bo Craryc Yuactauku Urper
roj Urp (YpoBEHb)
Urpsl
2016-2017 2 mkoJbHBIM | Komanael 4-X Ki1accoB
2017-2018 |3 mKkoapHbIM | Komanas! 5-x kimaccoB
Co6opnbliec KoMaH bl 5-11-X KIaccoB

1 paiOHHBIN Komannsr 5-x kitaccoB

3 KOJbHBIM | KoMaHapl 5-X, 6-X KI1accoB
2018-2019 |1 paiionnsiii | COOpHbIe KOMaHAbI 5-6-X KJ1accoB
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1 ropoackoii | COopHble KOMaH[IbI 5-6-X KJIaccoB

[IpoBenenne wmactep-knacca «Maremarnka — ©6aza STEM
oOpazoBanus. PdexTuBHbie GOpMBI pabOTB» B paMKax
Briesgnoro cemmHapa X Bcepoccuiickoli KoH(pepeHIUu ¢
MEXIYHapOaAHbIM yuyacTueM « MHpopMalnoHHbIE TEXHOJIOTUU IS
HoBgoi1 mkosb»

1. Heassmu u 3agauyamu Urpsbl ABJISIIOTCA:

- pa3BUTHE MHTEpeca K MaTeMaTHKe y 00yJaronmxcs o01eoopa3oBaTeabHbIX
yupexaennit Cankr-IlerepOypra;

- CO3/1aHNe HEOOXOAUMBIX YCIIOBUM JJIsl Pa3BUTHUS Y IIKOJIbHUKOB TBOPUYECKHUX
CIIOCOOHOCTEM B 00JIaCTU MaTeMAaTUKH, IOTPEOHOCTH B CaMOpa3BUTUU U
CaMOBBIPaKEHUH, PACIIPOCTPAHECHHUS U

MOMYJIIPU3ALMHA MATEMATHYECKUX 3HAHUM;

- pa3BUTHE MATEMATUYECKOTO ABW)XEHHS, OOeCredeHue BO3MOXKHOCTU IS
y4aluxcs pa3HbIX

IIKOJI MPOSIBUTH CBOM BO3MOXHOCTH;

- TOBBIIIEHUE KBATMU(PUKAIUM YUUTENCH, MNPUHUMAIOUIMX Yy4yacTHE B
nposeneHuu Mrpel.

2. JIMYHOCTHBIE U MeTalNpeAMeTHbIe Ka4yeCTBa, KOTOpPbI¢ NPOSBJISIIOTCH B
Hrpe/ moryT ObITH pa3BUTHI IPU IOMOLIH Hee:

- YMEHHUE BECTU KOHCTPYKTUBHBIN AUAJIOT;

- yMeHue paboTaTh B KOMaHJE (pacmnpelesieHHe poJie, ChITPaHHOCTb,
COTPYAHHYECTBO, B3aUMOINIOMOIIb);

- 3HaHWE€ CBOUX CUJIbHBIX U CJIA0BIX CTOPOH (TPaMOTHOE pacIipeiesieHUe pojieit
MEXy YYaCTHUKaMH KOMAaH/IbI);

- HaBBIKM CTPAaTErM4e€CKOro IUIAHUPOBAHUS;

- (popMupoBaHNE OCHOB SKOHOMUYECKOTO MBIIILJICHUS.

3. lopsinoxk nposenenust Urpoi

Kaxnas u3 xomann A, B, C, - y4acTByHOIIMX B ayKIMOHE, IOIYy4YaeT
OJIMHAKOBBIA HA0Op 3aJ1a4 U PAaBHOE KOJIMYECTBO UHTEIIEKTyanbHOM BantoTel — 100
»Bpu KoB. Komannam naercs 20 MUHYT Ha 3HAKOMCTBO ¢ 3aaadami. [locie yero
HAaYMHAETCS CaM ayKIMOH, HA KOTOPOM IOOYEPEIHO «IPOAAKOTCS» 3aladd W3
MMEIOIEroCs] Yy KOMaH]I CITUCKA.

Benymuit o0bsiBasieT 0 mpogaxe 3anaun Nel v oOBSIBISET ee IeHy — 3TO Ta
CyMMa 3BPHUKOB, KOTOPYIO MOJYYUT MOOEIUTE.

[Tocne aToro kKOMaHAbl HAUMHAKOT TOPTOBATHCS 3a MPABO PACCKA3aTh PELIEHUE
aTo 3afauu. [lycTe kOMaHIa A — 3TO KOMaH/a, Ha3BaBIlasl CaMyIO BBICOKYIO LIEHY

(HambosbIIee KOJWYECTBO JBPUKOB). DTa CyMMa HEMEIJICHHO CITMCHIBAETCS CO
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cyeTa KOMaHAbl A W TPEACTAaBUTENb KOMaHIbl A TMPENBSABIAECT MOJYYEHHBIN
KOMaHJIOM pe3yibTaT. YCIOBHS 3a/ladyd BBINOJIHEHBbI, 1 KOMaHIa A CTaHOBUTCA
NPETEHICHTOM Ha CyMMY, B KOTOpPYIO Oblla OLIEHEHa 3a7aya, a 3ajJada BHOBb
IpeaiaraeTcs K NpoAake, Tak KaK HE UCKIIFOUEHO, YTO KaKas-TO U3 KOMaHJ MOKET
YIYUYLIUTh PE3YJIbTAT KOMaHIbI A.

JlanHas 3a1a4ya MOXKET ObITh BHOBB IIPOJIaHa 32 JIFOOYIO 1IEHY — OOJIBIIYIO WJIH
MEHBIIIYI0, YEM B IIepBbIK pa3. KoMaHaa, a Takke UMEET NMPaBO MPUHUMATh YUaCTHE
B TOprax.

[Iycte B — 3Ta kOMaHa, pEeAJIOKHUBIIIAS CaMyIO0 BBICOKYIO LIEHY JTa CymMMa
CIUCBIBAETCS CO CUeTa KOMaHAbl B W ee mpeicTaBuUTENb NPEABABISIET CBOE
pemenne. Ecnu komanae B ynaercs ynydmunTh penieHue koManasl A, komanaa B
CTAaHOBUTCS MPETEHJACHTOM Ha CYMMY, B KOTOPYIO ObLIa OLICHEHA 3ajiaya, a 3a/1a4da
BHOBB IIPEJIAraeTcs K MPOIaKe.

Ecnu HuM oaHa W3 KOMaHJ HE TOTOBA YJIYYIIMTh 3TOT PE3YyJIbTaT, TO
noOeauTeneM o0bsIBIsIeTCA KOMaH1a B u ee cuer yBennuuBaeTcst Ha TO KOJIMYECTBO
ABPUKOB, B KOTOpOE ObljIa OLICHEHA JJaHHAas 3a/1a4a.

B Tom cnyuae, ecnu oHa U3 KOMaHJ CyMEET MPEACTABUTh JOKA3aTeIbCTBO
TOTO, YTO PEUIEHUE HE yJIydlIaeMmo (T.€. paccKazaTh MOJHOE PEIICHHE), TO OHa
NOJTy4yaeT ellle W npu30BoM (oHI 3a1auu (pa3Mep MpU30BOr0 (OHJIa KOHKPETHON
3aJlayy MOKHO YTOYHHUTH Y OpraHu3aTopa).

[Tocne atoro mpoaaercs 3agavya Ne2 u T.1. OObIYHO HAOOP COCTOUT U3 4-5
3a/1ay.

[TobGenureneM ayKiroHa oOBSBISETCA Ta U3 KOMaH/, HA CUE€Te KOTOPOM, K
OKOHYAHUIO MPOJIaXKK BCEX 3aja4, OKa3bIBaeTCs HaubosbInas cymma [1].

4. Oco0enHoOCTH Opranu3auuu 1 nposeaennss Urpol

4.1 Yuacruuku Urpsl

CocrtaB koMaH[Ibl: 4-5 YeIoBeK.

BapuaHTsl pacnpenenesus pojei B KOMaH/Ie:

— Kanumau, «yaydwamenvy, «pewamenuy. Kanurtan onpenenser
«CTpaTervio» KOMaHJbl BO BpeMs TOPIoB, [OMOTaeT «peuaTessiM» |
«yJy4lIaTelo» Mpu HeoOXoAUMOCTU. «PermaTtenn» 3aHUMaloTCs peleHrueM 3a/1ay.
«YIlyumaTenaby CTapaeTcsl YIy4IIUTh PEelIeHUs, TPEAJIOKEHHbIC «pelaTeIsiMu» B
TEUEHHE OCHOBHOTO BpeMeHH (20 MUHYT), aHAIU3UPYET NPEeAbsIBIsCMbIC
COTNIEPHUKAMU PEIICHUS, UIIET MyTH UX YIyUIlICHHUS.

— Kanumau,  «pewamenu-yayywamenuy.  Kanurtan — onpenenser
«CTpaTervio» KOMaHAbl BO BpEeMs TOPIroB, YTBEPXKIAET paclpeleseHue 3aad
MEXIY «pelaTessiMU-yIydliaTe I siIMi», TOMOraeT KM NpU  HEO0OXOJMMOCTH.
«Pemarenu-yydmaTenany OTBEYAIOT 3a PELIEHUE «CBOUX) 3a/1a4. Bo BpeMs Topros

1 pa3dopa «dy>koil» 3aJauu pa3pemaeTcs padoTaTh HaJl «CBOEH 3adadei.
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«MaremaTuecKuil ayKIIMOH» MPOBOAMUTCS s yyamuxcs 4-11-x kinaccoB. Y
MJIAIIIKX IKOJBbHUKOB MOTYT BOSHUKHYTh TPYJAHOCTH C IOHUMAaHHWEM MpaBuil. J{is
ydamuxcs 4-X KJIaccoB PEKOMEHI0BaHO MpoBeAeHue Wrpel yuurenem, KOTOPBIA
CTAaHET WX NEeJaroroM Mo MaTeMaTHKe B 5-M Kiacce C IENbI0 3HAKOMCTBA,
BBISIBJICHUS YUYAIIUXCA C TUACPCKUMU KaueCTBaMU, T€X, KTO 00J1aJ1aeT CKIIOHHOCTBIO
K U3YyYEHHUIO MaTeMaTHKU (3TUX pedsAT B 5-M Kiacce MOXKHO OyJleT MPUIIacuTh
3aHUMAThCSl B MATEMAaTUYECKOM KPYKKeE).

Komanibl MOTYT OBITH CPOPMUPOBAHBI U3 YHACTHUKOB OJTHOTO KJIacca, TaKKe
MOTYT OBITh COOPHBIMHU.

Nmeetcs onbIT mpoBeaenus Urpsl ams koman 5-6-x kimaccos, 5-11-x kiaaccos.
B paMkax MIKOJBHOM JeKaJbl MaTEMaTUKH Y ydalluxcs OblIa BO3MOKHOCTH
3apabaTbIBaTh OYKH, BBINOJIHSAA pasziuyHble 3agaHus. B kaxaom kiacce Obuia
onpejesieHa Tpoiika cuibHemux. PeOsra, craBuie mnoOeauTeasiMM B CBOEM
KJ1acce, ObUIM IPUIJIAIEHBl AJ1s yyacTus B « MaTemaTruueckoM aykunoHe». [Ipumep
cocTaBa KOMaH[bI U3 5 4yesoBeK: 1 ydacTHHUK U3 5-ro0 Kiacca, 1 - u3 6-ro kiacca, 1 -
u3 7-ro unu 8-ro kiacca, 1 - u3 9-ro knacca, 1 - u3 10-ro unu 11-ro kmacca).

4.2. Opranu3anMOHHO-TeXHUYecKasi NoaAroroska Urpsl

K nauany Urpsl opranuzaropam He0OX0JIUMO NOJATOTOBHUTH

— pa3laTOYHbIA MaTEpHaIl sl KOMaH/I:

enpasuia Urpsr;

®TEKCTHI 33/1a4 (HE MEHee IByX Ha KOMaHAY);

®KAHIICNIAPCKUE  NPUHAJICKHOCTH,  YEPHOBUKM  (Ha  YCMOTpEHHE
OpraHHU3aTOpPOB);

©3arOTOBKH YepTeKel Npu He0OXOAUMOCTU (Ha YCMOTPEHUE OPTaHU3aTOPOB,
HaIrpuMep, YEPTEKU AXMATHOU TOCKH);

— IPE3EHTALMIO, COAEPKAIY0 TEKCThI 3a7a4 (BBICTABJICHUE 3aJa4d Ha
NpoAaxXy MOJpa3syMeBaeT AEMOHCTPALIMIO COOTBETCTBYIOLIETO ciaiiaa);

— TYPHUPHYIO TaOnuIy (OAHUM U3 YIOOHBIX BAPUAHTOB SIBISIETCS
tabnmuia, co3manHas B EXxcel, comepxamas HeoOxomumbie (opMysel B
COOTBETCTBYIOIIMX syeiikax). C mpuMepoM TaOIMIbI MOKHO MO3HAKOMUTHCS B
Ipunoowcenuu 1.

4.3. llondop 3agau

OCHOBHO XapaKTEPUCTUKOM, TIO KOTOPOM MOKET MIPOUCXOIUTH OTOOp 3ajad,
SBIIIETCS. MHOXXECTBEHHOCTH IpeAjiaraéMbIX croco0oB pemenuil. Kak mpasuio,
OJIHO WJIM HECKOJIBKO PEIICHUM SIBISIOTCA JOCTATOYHO OYEBUAHBIMH.

[Ipensaraemple 3aa4i MOTYT OBITh YCIIOBHO Pa3/IeJieHbl HA ABE KaTETOPUHU:

1. «Tomyuuth KaK MOYXHO 0oJbIIIe DPa3IMYHbBIX

CYyMM/pacCTaHOBOK/pa3IMUHbIX 3HAYEHH MapaMeTpa...»
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Ilpumep 3a0auu  cmoumocmoto 20  36pUKOS:
TpeOyeTcss pacCTaBUTh B KPYXKH, W300paKCHHBIC Ha
pucyHke, yucia ot 1 g0 7 (kaxmoe 4ucio TOKHO OBITh
WCITOJIP30BAHO OJWH pa3) TaK, YTOOBI CyMMBI YHCEN Ha
KOKJIOW MpsIMOM ObUIM OJMHAKOBBIMH. YKaXKHUTE Kak
MOXHO OOJIBIIIE Pa3IMYHBIX PACCTAaHOBOK. PaccTaHOBKHU
CUUTAIOTCS PA3HBIMU, €CJIM PA3JIMYHBI YKa3aHHBIE CYMMBI.

[lycth kOMaHma A, Ha3BaBIlasg CaMyl0 BBICOKYIO
1eHy — 15 »BpUKOB, NOJy4Yria MPaBo NPEIbIBUTH CBOE PEILICHHUE.
Pewenue komanowt A:

3amaua BHOBB
BBICTABJIACTCS Ha Ipoaaxy. [lycTte B — koMaHaa, mpeyioKuBILasi CaMyl0 BBICOKYIO
LIEHY — 5 DBPUKOB.
Pewenue xomanowi B:

Komanga B cMmorna yaydmurth penieHne KOMaHIbl A, Tak Kak MPeasIoKuia
eIle OJHY PacCTaHOBKY C Apyroil cymmoi. Tenepb OHa CTAHOBUTCS MPETEHICHTOM
Ha CyMMY, B KOTOpYIO ObLila OlICHEHA 3aj1aya.

Ecnu HM onHa M3 KOMaHJ HE TOTOBAa YJIYUIIUTh PE3yJbTar, MOOEAUTEIEM
oOBsBIIACTCS KOMaHAa B M momy4yaeT TO KOJIMYECTBO HBPUKOB, B KOTOpOe Oblia
olieHeHa 3aaa4a (20).

Jlanee ayKIIMOHUCT MOKET OOBSIBUTH O BO3MOXKHOCTH TIOJYYECHHUSI IPU30BOTO
dbonna 3axaun (Hanpumep, 10 3BpUKOB) TOM KOMaHIe, KOTOpPas CMOXKET OOBICHUTh
(1oKa3ath), 4TO pelIeHHEe KOMaH Ibl B HEBO3MOKHO yJIyUIIIUTh.
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Komanga C npemnoxuia cnenyromee oobsicHeHue: «HUucio, Haxoasuieecs B
LEHTPAIBHOM KpPYXKKE, SIBISIETCS CIAaraéMbIM B KaXXIOH W3 TPEeX CyMM. 3HAUMT,
CyMMa IIeCTU APYTUX YUCEN AOJDKHA ObITh KpaTHa TpeM. CymMma ceMu 4nces paBHa
28. BO3MOXHBI BCETO TPU CYMMBI IIECTH YHUCET, KOTOpbIe OyayT KpaTHbI TpeM — 27
(ecnu B LEHTpE PacoOIOKUTh Yncio 1), 24 (ecnu B LEHTPE pacHoIOKUTh YUCIIO 4)
u 21 (ecnu B LIEHTPE PACHOOKUTE YUCTIO 7)».

OOBbscHeHne ObLUIO 3aCUUTAaHO ayKIIMOHUCTOM Kak BepHoe. Komanga C crana
oOxnanareneM mpu3oBoro (GoHaa 3a1a4u B pazMepe 20 3BpUKOB.

IIpumep 3anonnenus mypHupHou maoauybsl

MaTemaTHHuecKmMi ayKLIMoOH
Komarwaa A B C

Kamnsmraose

Hawanssmisa cwer 100 100 100
Passmsmexa

saaavwa 5

Mryorossim cuer 85 115 110

2. «ITomyunTh KaK MOXKHO OoJiblliee (MEHBIIIEE) 3HAUCHUE MTapaMeTpay

Ilpumepwl 3a0au:

— JInst KaX10T0 MIEeCTU3HAYHOTO YUCIIa BBIYUCISETCS] OTHOILIEHUE 3TOTO YHCTa K
cymme ero mudp. YKaxuTe MIECTU3HAYHOE YHCIO, IS KOTOPOTO 3TO
OTHOIIIEHHE KaK MOKHO MEHBbIIIE.

— 3anummuTe 1Mo BO3MOXXHOCTH OOJIbIIIEe YHCIIO C MTOMOIIBIO YeThIpeX Tpoek. [Ipu
ATOM MOXHO yHOTPEeONIATh 3HaKU (+; -; X; 1), CKOOKH, UCIIOJIb30BATh OMEPALUIO
BO3BEJICHUS B CTETICHb.

— TlpumymaiiTe 4eThIpeX3HAUYHOE YHCII0, KpaTHOE 66, cymMma Mg p KOTOPOro Kak
MO>KHO MEHBbIIIE.

PaccMoTpuM BO3MOXHOE pa3BUTHE COOBITHH IMOCIE OOBSIBICHUS O MPOJIAXKe
nocjaeAHe! 3a/1aun, CTOUMOCThIO 30 3BPUKOB.

84



Komannma A, Ha3BaBIIas camyto BBICOKYIO LIEHY — 20 3BpUKOB, NPEAbSIBIISIET
pELIeHHE.

Pewenue xomanowr A: ancno 3432 (cymma nudp passa 12).

3ajmaya BHOBBb BBICTaBIsieTCd Ha mponaxy. Komanna B HasbiBaeT camyro
BBICOKYIO IIeHY — 15 3BpHUKOB.

Pewenue komanowvt B: uncno 2112 (cymma nudp paBna 6).

Komanna B cmorna ynydmurth pemieHue KOMaHIsl A, Tak Kak MpuayMala
yucia, 00agaroiiee He0OX0UMOM XapaKTepUCTUKON, U CyMMa ero Iudp MEHbIIe
12.

3ajmaya BHOBBb BbICTaBIsieTcd Ha mponaxy. Komanga C Has3bIBaeT camyro
BBICOKYIO 1IEHY — 10 3BpHKOB.

Pewenue komanowvr C: uncno 1122 (cymma uudp paBHa 6).

Komanzaa C He cMoria yay4yluTh pelieHue kKomanasl B, Tak kak cymma nudp
YKCJIa HE YMEHBIINIIACH.

Ecnu nocie BeICTaBIEHUS 3a1a41 HA IPOJAAYKY HU OAHOW M3 KOMaH]I HE yAacTCs
MPEJIOKUTh YUCIIO KpaTHOE 66, cymMa 1udp KOTOPOro MEHbIIE 6, modeauTenemM
cTa”HeT koMaHzaa B.

IIpumep 3anonnenus mypHupHou maobauysl

MaTemaTuueckmii ayKLMOH

Komaraa A B G
Kanuran
HauanbHbIM cueT 100 100 100
Pasmurka
3aaaua 1 -15 -5
20 10
3anaua 2 -20 -15 -1C
30
3aaaua 3
3aanava 4
3aanaua 5
NrToroebin cuerT 65 130 100

Jlanee ayKIMOHUCT TakXKe€ MOXET OOBSBUTH O BO3MOKHOCTH TOJYYEHUS
npU30BOro (poHaa 3aauu. 3aMETUM, YTO PO3BITPHIII NPU30BOTO (HOHAA, C OJAHON
CTOPOHBI, HE SBISETCS O00s3aTeNbHON MPOLEIypOil, HO, C APYroil CTOPOHHI,
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10/100HbIe 00CYKICHUS HOCAT O0YYAIOIIMIA XapaKTep U YpE3BbIYANHO MOIE3HBI JJ1s
MMOHMMAHUSl yYalllUMUCA BO3MOXHBIX IMyTEW MOUCKAa ONTUMAJILHOTO pelieHus. B
teueHue Mrpel pekoMeHayeTcs XOTs Obl JIJIs OJHOM 3a/1a4 MMPOBOIUTH TI0T00HBIN
PO3BITPHIII.

C npumepamu 3a7ad  MOXKHO TO3HAKOMUTbCI B MeToandeckux
pekomenganusix CII6  AIINIO «HampaBnenusi mnpoekTupoBaHus pabOThI ¢
OJIAPCHHBIMHU JIETBbMU B YPOYHON M BHEYPOYHOHM JESATEIbHOCTU. MareMartuka.
dusukax [1], a Takxke Ha caiite Manoro mexmata MI'Y [2].

5. Ha 3ameTKy negarory

— Pabora ¢ mneyaTHOM wWHTENIEKTyalbHOM BamoToH. Ha ypokax
MateMatukn B ['BOY COIII No255 wu 3anarusix JleTckoro Hay4HO-
oOpazoBarensHoro 1entpa «UWckpa» (JAHL]) wucmonw3yercss HMHTEIJIEKTyalbHas
BaIIOTa — «ABpUKN» (npunodxcenue 2). Ilepen nayanom Urpel xaxkgas KomaHa
nosry4aeT KoHBepT co 100 »Bpukamu (KpeAUTHBIN JTUMUT). [leTsiM, HE3aBUCUMO OT
BO3pAacTa, C KHACTOAIIUMMY JCHbraMU HHTEPECHEE pad0TaTh, YeM C BUPTYAJIbHBIMH.
Kpome Toro, tak aszapTHBIMM KOMaHJaMH, OCOOEHHO MJIAIIIETO IIKOJbHOIO
BO3pacTa, ObICTpee yCBaWBaeTCsl TOT (PaKT, YTO HEBO3MOXHO MPUOOPECTH MPABO
MPEABSABIICHUS PEIICHUS 33/1a4U B JIOT.

— CronmocTs 3amad. OpraHu3aTopbl MOTYT 3apaHee IIPHU BbIIaye YCIOBUN
3a71a4 OOBSBIATH CTOMMOCTh KaXXJOW 3aJauyd WM OCTaBUTh 3a COOOW MpaBo
00OBSABUTH CTOMMOCTD 33Jja4¥ B MOMEHT Hayaja TOProB (TaKuM 00pa3oM, Ha3HAYUB
BBICOKYIO IIEHY 3aJ1aud, MOXHO J1aTh BO3MOXKHOCTh KOMaHJIaM COKPATUTh Pa3phIB)

— Pazmunka. Knaccuueckue mpaBuna UWrpel He mnpeaycMaTpuBarOT
pasMuUHKU. MBI CcuMTaeM, 4YTO pEIICHHE Pa3MUHOYHOW 3aJaud MPaBUIBHO
HacTpauBaeT pedsT Ha 0COOCHHOCTH UTPhI U KOHIIEHTPUPYET BHUMAHHUE.

BapuaHnTel pa3sMHUHOK:

e3a 1-2 MMHYTBl COCTaBUTh Kak MOXHO Oousbllie CJIOB U3 OYyKB
MaTeMaTU4YeCKOro TepMUHA (MIEpUMETP, CHMMETpHs, KOMOMHATOpUKa, BeKTop). [1o
HMCTEUCHHH 3aJIaHHOTO BPEMEHM KaKJasg KOMaHJia MO OYEepear Ha3bIBAa€T OJHO
cinoBo. KomaHa, Ha3BaBIlasi MOCJIEIHEE CIIOBO, MOJIYYaeT KOJIMYECTBO 3BPHUKOB,
COOTBETCTBYIOIIEE CTOMMOCTH PA3MHUHOYHOM 3a/1a4H.

eCocTaBbTe KaKk MOXKHO Oosiee JUIMHHOE IMpPEasio’KEHUE, COCTOsIee U3
OCMBICJICHHBIX CJIOB, TaKO€, YTOOBI OYKBBI B HEM HE MOBTOPSIUCH, U XOTSI OBl OJTHO
CJIOBO UMEJIO OTHOIIICHUE K MaTeMaTHKe (CIIOBO MOXKET ObITh Y BCEX OJIMHAKOBBIM).
Kaxnas xoMaHa 3anmuchIBaeT COCTaBJICHHOE MpeJiokeHue Ha nocke. Komanna,
COCTaBUBINAS TPEIJIOKECHHUE, CoOJepkKaliee HauOoJbIlIee KOIMYEeCTBO OYKB,
MOJIy4aeT KOJMYECTBO 3BPUKOB, COOTBETCTBYIOIEE CTOUMOCTH PA3MUHOYHOMU
3a/1a4H.
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— PexoMenayeMoe 4nciao KOMaHI-y4acTHULL OT YeThIpex N0 mmecTu. J{is
Oobiero KonuyecTBa koMan 1 Mirpa mpoBONUTCS B HECKOJIBKHUX ayIUTOPHUSIX.

— Harpaxxnenue y4acTHMKOB W TMENaroroB. TpaJullMOHHO Kaxxaas
KOMaH/1a roxyyaeT ciaakuit mpus. [lobeaurenu (komania, HabpasIas HAMOOJIbIIEE
KOJIMYECTBO ABPUKOB), HArpaXXAatoTcs quIuioMamu | ctenenu, a Takke naMsaTHbIMU
MeJansMu, pacnedaranHbiMu Ha 3D-nipunTtepe (npunoowcenue 2). Dcku3bl Meaaien
Ol pazpaboransl memaroramu JIHII. Ilpusepsr (komanzapl, 3aHsBmAEC 2 U 3
MecTo), Harpaxkaatotcs aumiomamu |l u Hll crenenu.

— [Tocne 3aBepmieHuss Wrpbl M TOPXKECTBEHHOIO HArpaKJICHUS Mbl
TPaJAMIIMOHHO TMPOBOJUM HeOOoNbIION «Kpyriblidi cTOM», MOABOAMM HUTOTH
MEpOTPUATUS, 0O0CY>KJaeM BapUaHTHI yJIydllleHus U Oyayiiero pasButusi Urpsl.
OmauM u3 utoroB mnomodHoro «Kpyrimoro crtonma» crama uaess O MPOBEICHUH
OCEHHEW, 3UMHEN U BeCeHHEN cepuu Urp, a Takke BOBICYEHUM CTAPIINX KJIACCOB B
OpraHM3aIMOHHO-TEXHUYECKYIO0 MOATOTOBKY Wrp anms MiuaAmux, ¥ MOMOIIs B
COCTaBJICHHUH 3a/1a4.

Memoouueckoe  o0b0veOduHeHue  yuumeneu  MaAMeMamuKu  8vlpaxcaem
bnazooaprHocms  3acnydicenHomy — yuumenro P,  doyemmy  kagedpul
mMamemamuyecko2o oopazosanusi u  ungopmamuxu CII6AIIIIO  Jleonuoy
Anexcanoposuyy Kueynegy 3a KOHCYIbMAYUOHHYIO NOMOWL U 3HAKOMCMEO C
moHkocmamu HMepul.

HUcrounnku

1. Kurynes JILA. u ap. HampaBneHuss mpoekTUpoBaHHsI pabOTHI C
OJAPEHHBIMHU JIETBMH B YPOUYHOW WM BHEYPOUHOM JAEATEIBHOCTH. Maremaruka.
®uzuka// JI.A. Kurynes, E.}O. Jlykuuea, I'.H. CrenanoBa: meroanueckue
pexomenganuu. — CI16.: CII6 AIIIIO, 2015.

2. Manbix mexmat MI'Y
http://mmmf.msu.ru/archive/20092010/z7/14.html
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IMpua

O0'KCHHUA

Ilpunoscenue 1

/i MaTtemaTuuecku ayKuUoH

KomaHaa A B C D E
KanutaH
HauanbHbiv cuet 100 100 100 100 100
PasmuHka
3aaaua 1
3aaaua 2
3aaaua 3
3aaaua 4
3aaaua 5
HMToroebin cueTr 100 100 100 100 100
o L )
MaTtematTuyeckumu ayKuuoH
Komaxaa A B C D E F
@opmyna |FHOHbIE Py6uHoebr Kunawwme
HassaHue komarasy X sHatokm  |Jlroam X |14 acTpe6 |Keagpatr |mo3rum
HayanbHeIA cyeT 110 105 105 100 105 100
3aaaua 1 -10 -13 -14 -4
20
3aaaua 2 -7
30
3aaaua 3 -2 -9 -11 -30
30
3aaaua 4 -10 -17
40
3aaauya 5 -2 -1 -2 -6 -14
50
NToroebriA cuet 146 82 181 83 69 82
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Ipunoocenue 2

IIpaBu/aa npoBeneHHA « MaTeEMATHIECKOI 0 AVKIIHOHA»
/11 Y4aCTHHKOB

1. OmpeneneHHe KallHTaHa H Ha3BaHHA KOMaH/IE- 1 MHHYTA.
PasMHHEKA
3HAKOMCTEO C OCHOBHEIMH 3a1a49amMH - 20 MHHYT.
Kaxnad sanaia HMeeT He OJHO pelleHHe.
Kaxnad sanaia HMeeT «LeHy».

Hagunaerca «ITPOJAKA» 3a1a4 10 IOPAIKY.

A i

KoMmaHIEI BeIyT TOPT 3a [IPABO0 HEPBLIMH [P eIbIBHIb

pellleHHe.

8. KomaHa, Ha3BaBIIad CaMy 0 BEICOKYIO «IIEHY», [I0IyIaeT
MpaBo MPeIBABHTE PEelIeHHE.

9. HaspaHHadcyMMa CIIHCBIBASTCA CO CUETa KOMaHIEL

10.ITocne mpeIbABIeHHAA PEIIeHHT 381898 CHOBA IIOCTVIIAET B
WIIPOTAEY.

11.Hoeaz koMaHnanpensasnaer JIPYI'OE pemensde.

12.EciiH HH 01Ha KOMaHIa He TOTOBA IIP€II0KHTE EII1e

pemense, T0 « CTOMMOCTD» 3anaqd IepeXoqHT K

KOMaHe, KoTopas natalIOCJIETHHI mp apHIEHEE

OTBET.

13.3aTeM mepexoIHMK «Ipofaxke» HOBOM 3anaqn.
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TI'ocymapcTBeHHOE 0I0/IHKeTHOE YUpeK/IeHUE
JOMOJHHTEILHOI0 NPOdecCHOHAIBHOI0 00Pa30BAHNS
Canxkr-IlerepOyprekas akageMust HOCTAHILIOMHOI'O MeIArOrHYECKOro 00pa3oBaHus
Kadenpa maremarnueckoro odpazoBanusi 1 HHGOPMATHKH

I'ocynaperBeHHoe 010/ ZKeTHOE YUPEKIACHHE
JAOTIOJIHHTEIBHOT0 NMPOodeCCHOHAIBHOI0 [1eJar 0rHYECKOr0 00pa3oBaHus
LIEHTP MOBBINICHAA KBATH(PHKAINH CHENHATHCTOB
«HAndopmanuonno-meronueckuii Llentp» Aamupanreiickoro paitona Cauxt-Ilerepoypra

Tocynapersennoe 01o:keTHOE 0¢c00pa3oBaTeILHOE YUPEKICHHE
cpeansis od0meodpasoBare/bHas mkoga Ne 255
¢ yriay0JIeHnbIM H3y4eHnHeM NpeAMeTOB XY/105KeCTBEHHO-)CTCTHYCCKOT0 UK
Anmupaareiickoro paiiona Caukr-ITerepGypra

COI'JIACOBAHO YTBEPXK/IAIO
3aBenyronmii kadheapoi ‘ Hupexrop I'BOY cpenneii mkomnsr Ne255 ¢
| MaTeMaTH4eCKOTO 06pasoBanus 1 YriIyOJIEHHBIM H3YHYCHHEM IPEIMETOB
I/IH(bopMa"ru}n- CHo %HIO XY/10’KCCTBEHHO-ICTETHIECKOTO TIHKITA
((:,{ ﬁf'iéwf”#’c E.JO. Jlyxuuesa Anmupanrteiickoro paitona Cankr-IlerepOypra

{
J

« OF ilé(é’,y/u/?i/ . 2019 roga

E.b. Kanuranosa

2 ’: 2 D
Hupextop —UMIL  Ajnmupanreiickoro «olfn ‘/?/Z""K"Q’/"‘/ 20197ozna
paiiona Ca?lKr—HeTepﬁypra
L, E/]b O.M. ['pebennnkoBa
« j 57 » ALl &Q/A.{/ 2019 rona
MNOJOXEHHUE

O nposegennu urpesl «MaTeMaTHYECKHI AYKIIHOH»
IS ydamuxcs 5-6-x kjaaccoB o0uieo06pa3oBaTeIbHBIX
opranusauuii Cankr-IlerepGypra

Cankr-Iletepbypr
2019
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1. O6mue moJI0sKeHHs

1.1 Hacrosimee IlonoxeHue o0 opraHu3allid W IPOBEAECHHH OTKPBITOH TOPOACKOW HIPEI
«Matemaruueckuit aykuuon» (manee Mrpa) B Axmupanreiickom patione Canxrt-IlerepOypra
ocyIiecTBisieTcsl B cooTBeTcTBUU ¢ Pacnopspkenuem IIpaBurtensctBa Poccuiickoit @enepanun
ot 24 nexabpst 2013 roga Ne 2506-p 06 yrBepxaenurn KoHueniuu pa3BUTHS MaTeMaTHYECKOTO
obpazoBanusi B P® B memsx obecmeyeHHss YCIOBHM JJIsI Pa3BUTHS MAaTeMaTHYECKUX
CIOCOOHOCTEH MIKOJHHUKOB, UMEIOIIMX BBICOKYIO MOTHBAIMIO K OOYHYEHHIO M MPOSBISIOLIMX
MaTeMaTHYeCKUe CIIOCOOHOCTH, U B IEJIIX NPUOOIIEHHS K MaTEMaTHYECKOMY 00pa30BaHHIO TeX
00yJaromuxcs, KOTOpble HE BOBJICUEHBI B CHCTEMY/IOMOJHUTEIBHOTO 00pa3oBaHUs B 001acTH
MaTeMaTUKH ¥ CONYTCTBYIOIIMX ei Hayk. Ilomo)xeHwe BiioyaeT B ceOs omucaHue
OpraHU3alOHHO-METOANYECKOT0 00ECHIeYeHH s, MEPOIIPHATHSI, HOPSIKA y4acTHs B HEM U
olpeJieNIeHusl ero odeuTeNeil u MpU3epoB.

1.2 Lemsamu u 3agadamu Urper siBistoTCs:

- pa3BUTHE MHTEpeca K MaTeMaTHke y oOyyaromuxcs o0IneoOpa3oBaTebHBIX YUPEKACHHI
Canxt-IlerepGypra;

- CO3/1aHHE HEOOXOMUMBIX YCJIOBHI JJIs Pa3BUTHS Y IIKOJBHHKOB TBOPYECKHX CIIOCOOHOCTEH B
001acTH MaTeMaTUKH, IIOTPEOHOCTH B CAMOPa3BUTUH M CAMOBBIPAKEHHH, PACIIPOCTPAHEHHS U
HOIYJIIPU3aIlMi MaTeMaTHUECKUX 3HAHHUI;

- Pa3sBUTHE MaTEMATHYECKOTO ABUKEHHUS, 0OecrieueHue BOBMOKHOCTH JUIsl YYallUXCsl pa3HBIX
HIKOJI IIPOSIBUTE CBOM BO3MOXKHOCTH;

- HOBBIILIEHUE KBAM(DUKAIIMY yUHTeIeH, IPHHAMAIONUX yJacTHe B IIPOBeIeHuH Urpsl.

1.3 Wrpa npoBoJuTCs B CPOKH, YCTaHABIMBaeMble perreHneM OpraHu3annoHHOTO KOMHUTETA, HO
He IIPOTHBOpEYAIlME CPOKAaM IIPOBENEHMS OJIUMIIMAN IIKOJHHHKOB, YCTaHABIMBAEMBIM
MunncrepctBoM 06pa3oBanust 1 Hayku Poccuiickoit @eneparyn.

1.4 B kauectBe 3amanuii Mrpel MCHONB3YIOTCS HeCTaHAApPTHBIE 3aadydl M BOIPOCHI
COPEBHOBATENILHOIO XapaKTepa.

1.5 Urpa mpoBogutcst Ha 6aze ['BOY cpenneit mkomnbr No255 ¢ yriiyGiieHHBIM H3yYeHHEM
IPEAMETOB  XYIO)KECTBEHHO-ICTETHYECKOr0 IMKIa AMupaireiickoro paiiona CaHkT-
[TerepOypra.

1.6 Yuaacrtue B Urpe Gecrinarhoe.

2. OpranuzanuoHHoe 1 MeToau4ecKoe obecnieuenue Urpol
2.1.  Opranusaropamu  Mrpel  sBasrores kadeapa Maremarndeckoro oOpa3zoBaHUs U
undopmatuxn CII6 AITIO, MMII Anmupanreiickoro pationa Caukr-Ilerep6ypra, I'BOY
cpennssa mxoya Ne255 ¢ yrinyOneHHBIM H3yYeHHEeM IIPeIMETOB XYI0XKECTBEHHO-3CTETHYECKOTO
mukiIa AnqmupanTeiickoro paiiona Cankr-IlerepOypra.
2.2. Jlna nposenenus Urpet coznatores Opranusanuonusiii Komurer Urpst, Metomyaeckas
KOMHCCHSI U IPyIIa KOOPJUHATOPOB.

e Opranmsanuonnsli Komuter Urpsr pazpabarsiBaer Ilosnosxenne, popMUpyeT IpyIiry

KOOPAHHATOPOB, COITACOBEIBACT ATy NpOBeaeHHs ML

e Meronuueckas KOMUCCHS OCYILECTBIISET CIIEAYIOnHe QYHKIIMH U TOTHOMOYHSL:
- COCTaBJISIET 3alaHus I MpoBeneHus Urpsr;
- obecrieunBaeT KOH()UACHINATBHOCTh MATEPHAJIOB 3a/IaHHUIA;
- YYacTBYET B Pa3pellleHHHU CIIOPHBIX CHUTYaIliit BO BpeMst VIrpsbr;
- OCYILIECTBIIIET UHbIE (DYHKIUH U TOJTHOMOYHS, HEOOXOAUMBIE Il OPTaHU3AIMH U TIPOBEIEHHUSI
UrpsL.

e ['pynna xoopauHaTOpoB VIrphl BEIIOJHSET ClleayroLne (yHKIUH:
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- OpraHusyerT pasziady 3adaHuii i cOOp JIMCTOB C PEIICHHSIMH;
- OTBEYAET Ha BOIIPOCHI [10 YCIIOBUSM 3a/1ay;
- IEMOHCTPHPYIOT IIPOMEIKYTOUHBIE HTOTH Vrphl.

3. Yuactauku Urpel

Hrpy mnposomut I'BOY cpenusas mxona Ne255 ¢ yrioyGneHHBIM H3ydeHHEM MPEIMETOB
XYIOKECTBEHHO-ICTETHYECKOrO IMKJIa AqMmupanreiickoro paiiona Cankr-IletepOypra s
ydanmxcst 5-6-x kiaccoB oduieobpasoBarenbHbIX opranusamuii Cankr-IlerepOypra.

o Jlng ydactus B Urpe GOpMUPYIOTCS KOMAHIbI, KOTUYECTBO KOMAH/{ OTPaHHYEHO.

e CocraB koMaHIBl - 5 duenoBeK (2 MATHKIACCHHKA M 3 INECTHKJIACCHHKA WIH 3
IATHKIACCHUKA U 2 INECTUKIIACCHHKA). YacTHe HENONHBIX KOMaH/ COIJIACOBBIBAECTCS C
OpraHu3alvOHHBIM KOMHTETOM.

e Kaxnas xomana 3apaHee BEIOUpAeT KalluTaHa U IPUAYMbIBAET Ha3BaHHE.

e Kaxnas komaH/a M0JKHA HMETh IIPU ce0e MUChMEHHBIE M YePTEKHbIE IPHHAIIIEKHOCTH,
a TaK)Ke HECKOJIBKO YHCTHIX JINCTOB OyMaru (Ha yCMOTpeHUE KOMaHIBI).

e BO BpeMs npoBeneHMs Mrpel 3ampelneHo MCIOJIb30BaTh JIIOOBIE 3JIEKTPOHHBIE
BBIYUCIIUTE/ILHEBIE YCTPOHCTBA MIIM CPEICTBA CBS3H, YYCOHHUKH, CIIPABOYHEIE II0COOHS.

4. TTopsinok npoBenenust Urpei

Kaxnas u3 xomann A, B, C,...- yyacTByIOIMX B AyKIMOHE, IOJy4aeT OIMHAKOBEIN
Habop 3ajJad M paBHOE KOJMYECTBO HHTEIUICKTyalbHOH BamoTel — 100 sBpuxos. Komanmnam
naercss 20 MMHYT Ha 3HAaKOMCTBO C 3afayaMu. Ilocie 4ero Ha4YMHAETCS caM ayKIWOH, Ha
KOTOPOM IIOOYEPETHO KIIPOJAIOTCS» 3aa4i U3 UMEIOIIErocs Y KOMaH/I CITHCKA.

Benyumii o6paBnser o nponaxe 3amaunt Nel u 0OBABISAET ee LEeHy — 3TO Ta CyMMa
9BPHKOB, KOTOPYIO MOJIYYHT HOOEUTED.

[locme 3TOro KOMaHJbl HAUYMHAIOT TOPrOBAThCS 3a NMPABO pAcCKasaTh pELICHHE 3TOM
3amaqd. [Tycte komanga A — 3T0 KOMaHAa Ha3BaBLIAs CaMylo BBICOKYIO IeHy (HauGojbliee
KOJIMYECTBO 3BPHKOB). DTa CyMMa HEMEUICHHO CITMCBIBAETCS CO cyeTa KOMaHAsl A U
IPEJICTaBUTENb KOMaH/bI A IPENbBIAECT MONYIECHHBIH KOMaHIO0W pe3ylbTar. Y CIOBHS 3a1aun
BBUIOJHEHBI B KOMaHJa A CTaHOBUTCS IIPETEHIEHTOM Ha CyMMY, B KOTOpYIO ObLia OLEHEHa
3aj1ava, a 3ajaya BHOBB IIPEJJIaraeTcsi K Mpojaxke, TaK Kak HE HUCKIIFOYEHO, YTO Kakas-TO U3
KOMAaHJI MOXKET YJIyUIIHTh Pe3yJIbTaT KOMaHIbI A.

Mannas 3a1aya MOeT ObITH BHOBB IIPOZIaHa 3a JIOOYIO LEeHy — GOJBIIYIO HIIM MEHBIIYIO,
4eM B IepBbIH pas. Komanaa A Tak jke UMEeT IpaBo MPHHUMATH y9acThe B TOprax.

[Tycts B — aTa koMan/1a, MpeUIOXKUBILAs CaMyIO BBICOKYIO [IEHy DTa CyMMa CIHCHIBACTCS
Co cueTa KoMaHAbl B ¥ ee mpelcTaBUTeNb MpPEIBSBISIET CBOE pelneHue. Ecam komanpge B
YAAeTCs YIYYIIUTh PEIICHHE KOMaHMbl A, KoMaHaa B CTaHOBUTCS MPEeTEeHIEHTOM Ha CyMMY, B
KOTOPYIO ObLTa OLICHEHA 3a/1a4a, a 3a/jaua BHOBb [IPE/IaraeTcs K MpoJIaxe.

Eciu HM onHa M3 KOMaHJ{ HE TOTOBA yJIyYIIMTh TOT Pe3yNibTaT, TO MOOEIUTENeM
00BsBIISIETCS KOMaHAa B 1 ee cueT yBeMuMBaeTCst Ha TO KOJMYECTBO 3BPUKOB, B KOTOpOe OblIa
OlICHEHA JJaHHas 3aj1ava.

B ToM ciyuae, ecu koMaHa TOGEIUTENH CyMeeT MPEICTAaBATh 10KA3aTeIbCTBO TOT0, UTO
€e peIIeHHe He yNyd4miaemo (T.€. paccKasaTh IOJHOE pEILICHHE), TO OHAa MOJIyYaeT elle u
npu3oBoi (oHI 3amauu (pasMep IpPH30BOro (OHZA KOHKPETHOM 3aaud MOYXHO YTOUHHTH Y
OpraHu3aropa).
ITocne sToro nponaercs 3agaua Ne2 u 1.1, O6614HO HAGOP COCTOHT U3 4-5 3ama.
Ilo6Genurenem aykumona OOBSBIAETCS Ta M3 KOMaHJ, Ha CUeTe€ KOTOPOH, K OKOHYAHHIO
MPOJlaXKH BCeX 3aj1ad, OKasbiBaeTcs Hambonbmas cymma [XKurynes JIA. u ap. Hampasnenus
[POCKTUPOBaHHs pabOTBl C ONAPEHHBIMH JAETHMH B YPOYHOHW M BHEYPOUHOU JIEATENLHOCTH.
Maremaruka. Pusuka// JLA. Xurynes, E.JO. Jlykuuepa, I'.H. CremanoBa: METORHYECKHE
pexomenaarumu. — CII6.: CII6 AIIIIO, 2015].
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5. IToxBenenne HTOroB, HArpasKACHUE MOOEINTETEH

5.1 Iobeanrenu (xomansia, nabpasias HanOoJIbIIEE KOJIUYECTBO OAIIOB) OMPENEIISOTCS B JICHb
nposeacHust Urper. [TobeauTeny HarpaxaoTest JUmiIoMaMu 1 crenenu

5.2. Ilpusepsl (xoman b, 3ansBIIEe 2 U 3 MecTo0), HarpaxaaioTes quiutoMamu 11 u I11 crenenn.
5.3 [IlpernomaBaTeny MaTeMaTHKH, IIOATOTOBUBINKE ImoOejutesied U npusepoB  Mrpel,
Harpaxaatorest Onaronapuoctsamu CI16 ATTITO.

3aBemyroumii kadeapoil MaTeMaTuuecKOro
obpazosanust u uudpopmaruku CI16 AITIO
KaHJI. eI, HayK, JOLEeHT

E.IO. Jlyknyena

Hupexrop MMI] Ampmupaiiteiickoro pa

Canxt-Ilerepbypra, kau). reji. HayK O.M. I'peGernnkoBa

Jupexrop I'BOY cpenreit mxonsr No255
¢ yriyONneHHbIM H3YICHHEM [IPE/IMETOB
XYJ0KECTBEHHO-ICTETHYECKOIO IIHKIIa
Ajmupanteiickoro paifona Cankt-IletepOypra

E.B. Kanuranosa
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Iynauuuyx A. C.,
lleuenu JI. E.

Y4eOHO- MEeTOANYECKUHA KOMILIEKC «Y MHAA IMUYEJIA»

CoBpeMeHHbII 00pa3oBaTeNbHBINA CTAaHAAPT HAYATIBLHOTO 00111eT0 00pa30BaHUs
Hapsly C JPyTHMMHU 3a7adamMu OIpeeiseT KypCc Ha CTAHOBJICHUE JUYHOCTHBIX
XapaKTEPUCTHK BBIMTYCKHUKA, (OPMHPOBAHWE OCHOB YMEHUS YUYUTHCS U
CIIOCOOHOCTH K OpraHu3allid CBOEH JEATEIbHOCTH — YMEHHUE NPUHUMATh,
COXpaHATh LENH U CJIEI0BATh UM B y4E€OHOU NEATEIbHOCTH, IJIAHUPOBATH CBOIO
NEATENIbHOCTh, OCYIIECTBIISTh €€ KOHTPOJIb M OLEHKY, B3aUMOJECHCTBOBATH C
MeJaroroM W CBEPCTHHKAMU BO BpeMmsi yueOHoro mporecca. CopaeprxaHue
®denepanpHoro 3akoHa «O0 obpaszoBanuu B Poccuiickoit Deaepanum» U JIpyrux
JIOKYMEHTOB HAIICJIMBAET MEJAarornueCKuXx paOOTHUKOB aKTUBHO HCMOJb30BaTh B
pabdore ¢ oOydYaronMMHUCA HOBOE€ OO0OOpyJOBaHME M  HMH(POPMALUOHHO-
KOMMYHUKATUBHBIE TEXHOJIOTHH.

Beaymum BUAOM NESITEIBHOCTH MIIQJIIIUX IIKOJIBHUKOB SIBIISIETCS OOy4eHUE,
HO UTpa HUKYJla HE YXOJIUT W3 UX Xu3Hu. Urpa — ogHa u3 ¢GopM MmposiBICHUS
AKTUBHOCTU JIMYHOCTHU. JleTckas urpa — 3TO CHOcOO BOCTIPOM3BENCHUS JETHMU
JNEUCTBUM, HAIPABJIEHHBIX HA MO3HAHUE OKPYXKAIOLIEH AEUCTBUTENBHOCTU. Mrpa
CIIOCOOCTBYET TCHXUYECKOW pa3psiike, CHITHIO CTPECCOBBIX COCTOSTHUM,
(bu3nyecKoMy, yMCTBEHHOMY Y HPAaBCTBEHHOMY BOCITUTAHUIO JACTEH.

NrpoBast n1eATebHOCTh HCIIOJIB3YETCS B CIECAYIOIIMX CIydasaX:

— B KayeCTBE CaMOCTOATENIbHBIX TEXHOJOTHUM JJIsi OCBOEHHUS MOHSTHS,
TEMBI U JIaXKe pa3zesa yueOHOro MmpeaMeTa;

— Kak 3JIeMEHThI 0oJjiee OOMMPHON TEXHOIOTUH;

— B KauecTBe ypoKa (3aHSATHSI) W €ro 4actu (BBEJACHUS, OOBSICHEHHUS,
3aKpETUICHUs], YIIPKHEHHS, KOHTPOJIS);

— KaK TEXHOJIOTHS] BHEKJIACCHON paOOTBHI.

[Iporpammupyembiii  poOOT «YMHasi muena» - WIPOBOE  CPEACTBO,
MCIIOJIb30BAHUE KOTOPOTO MO3BOJISIET peIaTh psiJl y4eOHO-BOCIIUTATEIbHBIX 33/]1a4 B
HA4aJbHOM LIKOJIE.

PaGora c mnporpamMmmMupyeMbIM pOOOTOM COOTBETCTBYET TPEOOBAHUSIM K
pe3yibTaTaM OCBOCHHSI OCHOBHOM 0Opa30BaTeNbHON MPOrpaMMbl HAYaJIBHOTO
oOmero oOpa3oBaHus, HampaBieHa Ha (OPMHUPOBAHHE Y  yYAIIUXCS
METaNpeIMETHBIX PE3YJIbTATOB:

— OCBOEHHE CIIOCOOOB pEIICHUs MPOOJIEM TBOPUECKOTO U IMOUCKOBOTO
XapakrTepa;
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— (opmupoBaHue yMEHHUS MJIAHUPOBATH, KOHTPOJIUPOBATH U OLICHUBATH
y4eOHbIE JEHCTBUS B COOTBETCTBHU C IIOCTABIICHHOW 3amadedl u
YCIOBHSIMH €€ pealli3aliii; OmNpenesaTh HaubOonee 3(PQeKkTuBHBIC
CIIOCOOBI IOCTHXKEHUS pe3yJIbTaTa;

— HCIIOJIb30BAHUE 3HAKOBO-CUMBOJIMYECKUX CPEICTB MNPEICTABICHUS
uHbOpMallu JUIS CO3/IaHusl MOJelied Hu3ydaeMblx OOBEKTOB U
IIPOLIECCOB, CXEM PEIIEHUs YUEOHBIX U MPAKTUYECKHX 3a]1a4;

— AaKTHMBHOE  WCIOJIb30BAHME  PEUYEBBIX  CPEICTB U CPEACTB
UH(OPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHH JIJISi pelieHus
KOMMYHUKATHUBHBIX U IO3HABATEIbHBIX 3a/a4;

— ompezAelieHHEe oO0mel nenu M NOyTed ee JOCTUKEHHs; yMEHUe
JIOTOBApUBAThCA O pacupenesleHud (PyHKIUI U pojeil B COBMECTHOM
NEATEIBHOCTH; OCYILIECTBIISITh B3aUMHBIA KOHTPOJIb B COBMECTHOM
NESTEIbBHOCTH, aJ€KBaTHO OLIEHUBAaTh COOCTBEHHOE IIOBEACHUE U
IIOBEJICHUE OKPYKAIOIIUX.

[IporpamMmmMupyeMblii HaAMOJbHBIA MHUHHU-POOOT «YMHas MYeNa» MOXKHO
UCIIOJIb30BaTh B MHAMBUAYAIbHON W TPYNIIOBOM NESITEIBHOCTH, KaK 4acTh ypOKa
WM BO BHEYPOUHOU NEATENBHOCTH. OH MPOCT B KCIOJIB30BAHWU U BBINOJHEH U3
IIPOYHBIX MAaTEpUANIOB. [[M3allH WIPYLIKM HAIlOMHHAET ITYENY CO CIIOKEHHBIMU
KpbulbsiMi. K wurpymike mnpuiararoTcs TEMaTHUYECKHE KOBPHUKH, KOTOPbBIC
MpeIHAa3HAYCHBI JIJI1 KOHTPOJIS MPOXOXKIAEHUSI pOOOTOM 3aJJaHHBIX TOYEK Ha KapTe.
PaznooOpa3ue TeM KOBPUKOB MO3BOJISIET MPOBOJUTH HHTEPECHBIE TO3HABATEIbHBIC
3aHATUA. KOBpUKH MOKHO M3rOTaBIMBATH CAMUM.

Munu-po6oT «YMHass m4ena» - OJHO U3 CpeACTB (HOpMUPOBAHUS
MH()OPMAIIMOHHO-KOMMYHUKAIMOHHOW ~ TPAMOTHOCTH  y4YallluXCsl  HadaJbHOMU
IIKOJIBI.

[Ipn rpaMOTHOM OpraHu3anuu JEATEIBHOCTH JETEel MpU MOMOIIKM podoTa
«YMHad muena» MOKHO PELIUTh Pl eJarornuecKux 3a1ay:

1.Pa3BuTHE TOTUUECKOTO MBIIUICHUSI Y MJIQIIINX IIKOJbHUKOB.

2. Pa3BuTHE yMEHUS COCTABIISTH AITOPUTMBI.

3. CoBeplIEHCTBOBAaHUE MTPOCTPAHCTBEHHOW OPUEHTALIUH IIKOJIbHUKOB.

4. ®opMuUpOBaHUE PEYN MIIAJIIINX [IKOJbHUKOB, PA3BUTHE CJIOBAPHOTO 3amaca.

5. CoBepuIEHCTBOBAaHME MEJIKOW MOTOPUKH MIIA/IIINX IIKOJBHUKOB.

6. PazBuTHe KOMMYHUKATUBHBIX HABBIKOB JICTEH.

HUcrounukn:
1. ®enepanpabiii 3ak0H OT 29.12.2012 Ne273-d3. «O6 obOpazoBanuu B
Poccuiickoit @enepanun». — M.: VI Ilepcnektusa, 2013. — 224 c.
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2. Cxusgpoa T.B., SAnymkssuuene O.JI. BospactHas mncuxosioruss u
nemaroruka. — M., 2004

3. bapannukoBa H.A. Ilporpammupyemsiii podor «YMHAA ITHEJIA» B
HAYaJIbHOM 1IKOJIEe: MeTonudyeckoe mocoOue AJisl MeAaroroB HauaabHOW IIKOJIBI —
M.: OO0 «I'pynna Komnanuit «AxktuBHOE 00yueHue», 2014. — 32 c.
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Cnupuoonosa A. A. Hoghe K. J].

HpOTOTI/IHHpOBaHI/Ie KakK BaKHadd 4aCTb I/IH)KeHepHOﬁ KYJIbTYPbI

Hama 3amaga cocrosia B TOM, YTOOBI aJanTHPOBATh BBINICYKa3aHHYIO
TEXHOJIOTHIO B CICTeMe 00IIeT0 00pa30BaHUs ITKOJIEHUKOB.

B 3T0i1 cBs3M MBI 00paTIIIMCH K KOHIEIIMH TEXHOJIOTHYSCKOTO 00pa30BaHMsI
B cHcTeMe 001ero oopa3oBanusi. B Hell BbIeIeHA CIEAYIONIAs IIETTh:

- TIOATOTOBKA TOKOJEHUS K pa3pabOTKe H MCIHOJb30BaHUIO OBICTPO
MEHSIONUXCS KOHKYPEHTOCIIOCOOHBIX TEXHOJIOTHIA Oy TyIIETro.

B kxoHmenmum Takke yKa3aHO, Ha TO, YTO TEXHOJIOTHYECKOEe OOpa3oBaHHE
pu3BaHO (HOPMHUPOBATH Y OOYUAIONTUXCS, PECypC MPAKTHUESCKUX YMEHUH U OIBITA,
HEOOXOJUMBIX JIJII Pa3yMHON OpraHM3alii COOCTBCHHOW >KHM3HH, CO37aBaTh
YCIIOBUS JUIA  Pa3BUTUS WHHUIMATHBHOCTH, H300PETATEIBHOCTH, THOKOCTH
MBIIIICHHUSI, OCHOBHBIMH CITIOCOOAMH OpTaHHU3aIlMH OCBOCHUS JAHHOTO COJICPIKAHUS
SABJISIETCSA MPOEKTHAs JIESITEIBLHOCTh 00yUaromuxcs B ¢popmaTe yd4eOHOro MpoeKTa
(BBITTOJIHEHUST TEXHHYECKOTO 33JIaHus ), BKIFOYAOIIIAst BCE 3TAITbl IIPOCKTUPOBAHUS,
¥ BBHITIOJTHEHHE 3aJaHHA, MTPEANOIAralolMX MOJCIMPOBAHUE U KOHCTPYHPOBAHHE
NPOAYKTOB C 3aJlaHHBIMH CBOWCTBAMH M CIIOCOOOB WX TOJNYyYEHHUS B 3aJIaHHBIX
YCIIOBUSIX.

OnpIT MHOTHX CTpaH TMOKAa3bIBAET, YTO CTOJh MACIITA0HYIO 3a7ady HY>KHO
HAYMHATB PEIIaTh CO IIKOJbHOW CKaMbH.

Onpenensisi HWHKEHEPHOE  MBIIUICHHE KaK CHCTEMHOE, TBOPYECKOE
TEXHHYECKOEC MBIIIJICHUE, TO3BOJIAIONICE BUACTH MPOOJEMY IEIMKOM C Pa3HbIX
CTOPOH, BHJIETh CBSI3W MEXKIY €€ YacTsIMH, MbI ObI XOTEIH 00paTUTh BHUMaHUE Ha
BO3MO>KHOCTH HCITOJIb30BaHHS B paMKax 00pa3oBaTEIbHOTO MPOIECCa TEXHOIOTHIO
MIPOTOTUITMPOBAHHUS, CO3IAIOIIYI0 BO3MOKHOCTh OPTaHHU3AIMH C 00YyYarOIIUMUCS
IPOEKTHOM JAEATEIBHOCTH.

IIporoTunipoBaHue - TEXHOJOIHs OBICTPOTO «MAKCTHPOBAHUS, CO3MAHHUS

OTBITHBIX OOpa3loB WKW paldOoTalIIe MOJETH CHCTEMBI [JIs JEMOHCTpAIluu
3aKa34MKy WK MPOBEPKU BO3MOKHOCTH peaau3aiuu. [[poToTun mo3»e yrouHseTcs
JUIS1 TIOJTYYEHUSI KOHEYHOTO MPOAYKTAa.

Tepmun  ucnonb3yercs Kak B MHOOPMAIIMOHHBIX  TEXHOJOTHUSAX JJIS

0003HaYeHUS Mpoliecca OBICTPO pa3pabOTKH MPOrPaMMHOIO 00eCIIeUYeHMs , TaK 1

B TEXHOJIOTHSIX, CBSI3aHHBIX C M3TOTOBJIEHUEM (PU3NYECKUX MPOTOTHUIIOB JICTAJICH.

[IporoTunupoBaHue, MO MHEHHIO HEKOTOPBHIX pa3pabOTUUKOB, SBISETCA
cCaMbIM  B@XHBIM JTamnoM pazpaborku. [locme »HsTama  MOPOTOTUNIMPOBAHUS
00513aTE€NIBHO CIIEAYIOT ATalbl MEPECMOTPA APXUTEKTYpPbl CUCTEMBI, pa3pabOTKH,
peanu3alry U TECTUPOBAHMS KOHEYHOTO MTPOJIYKTA.
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https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B7%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B0_%D0%BD%D0%BE%D0%B2%D0%BE%D0%B3%D0%BE_%D0%BF%D1%80%D0%BE%D0%B4%D1%83%D0%BA%D1%82%D0%B0

CyiecTByeT 4 OCHOBHBIX BHIa IPOTOTUIIOB. MexX Ty OO0 OHU pa3IndaroTcs
Ha OCHOBE c(pepbl MPUMEHEHUSI MOJIEIH, 1JI1 KOTOPOM JeNaeTcsl MPOTOTHII.

1. IIpoMbllLIeHHBbIE TMPOTOTUIIBI, HAPUMEP 3JIEKTPOHUKU. OOBIYHO
OHM Ha3bIBAIOTCSI MACTEP-MO/ICIIBIO.

2. APpXHUTEKTYpPHbIE IPE3CHTAIMOHHBIE MAKETHI TOPOJIa, JI0Ma  WIH
OT/EJIbHOW KOMHATHI.

3. TpancnopTHble — NPOTOTHIIBI JTIOOOTO TPAHCIIOPTHOTO CPEACTBA
(aBTOMOOMIIB, KOPaOJIb, CAMOJIET U T.1.).

4, ToBapHBIH MPOTOTUIT — MO/IETb, KOTOPYIO UCIIOIB3YIOT JIsl BRICTABOK
Y [IPE3ECHTALUN.

B Hamem mnoHumMaHuM B 00pa30BaTEIbHOM MpolecCe OO0ydYaromuxcs
MIPOTOTUITUPOBAHKE BKIIIOYAET B ce0sl TAKME HAMpPABIICHUS: KaK KOHCTPYUPOBAHUE,
MIpOrpaMMHUPOBaHUE, STIEKTPOTEXHUKA U dJIEKTPOHUKA, 3d MoienMpoBaHue.

3ansatus no 3d MojeaMpoBaHHIO MPOXOAST B cpenax Creo Parametric u
Autodesk Inventor. Tak nprMepoM POEKTA, BHIIOJHEHHBIM 00YYaIOIUMHUCS, CTaJl
MPOEKT CO3JaHUsl JIMHUU COPTUPOBKU Oaraxka B aspomnopry. OOyuaronuecs,
00bEIMHEHHBIE B KOMaHAy MOIJIM MOMpoOoBaTh ce0sl B Ka4eCTBE KOHCTPYKTOPA,
MpoTrpaMMUCTa, Tu3aitHepa. HekoTopele neranu npoeKTUPOBAIUCH CAMOCTOATEIIHHO
B cpene Creo Parametric u usrorarnuBajiuch Ha 3d mpuHTEpE.

B xomanme Obumn pacnpeseneHsl MpodecCUOHANbHBIE POJH: TJIaBHBIM
KOHCTPYKTOp, MHXKEHEPHBI JTU3aliHEp, MPOTPAMMUCT. 3aHSATHS OpPraHU30BaHbI B
paMKax BHEYPOYHOW JIEATENbHOCTH W JIOMOJHUTEIHLHOTO oOpazoBaHusi. OHuU
BKJIIOUAIOT B c€0sl TakWe HAIpaBJCHUs] KakK: MPOTOTUIUPOBAHUE, WHXKEHEPHbBIN
JTM3aitH, JICKTPOHUKA, TPOTPaMMUPOBAHUE.

JInst otieHKH CPOPMHUPOBAHHOCTH Y O0YUAIOIIMXCSI MHKEHEPHOTO MBIIUICHUS
ObUTH pa3paboTaHbl KpUTEPUU. B olleHKe pa3BUTHUS U (POPMUPOBAHUS Y YUEHUKOB
WHXEHEPHOT'O MBIIIUICHHUSI Mbl OMUPATUCh HA pa3paOOTaHHBINA IJIaH JESTEIHLHOCTU
CyOBEKTOB 00y4YEeHUSI, MPECTABICHHBIN JOKTOPOM MEAarormMueckux HayK 3yeBbIM
ITetpom BnagumupoBuueM W KaHAMIATOM Tnemarorudeckux Hayk KomeeBoit
Enenoit CepreeBHoii B cTaTbe «Pa3zBUTHE WHKEHEPHOTO MBIIIJICHUS 00yJarOuXCs
B nporiecce o0ydeHus». OHU ONpeesIIOT HHKEHEPHOE MBIIIJICHUE, KaK KOMIUIEKC
WMHTEIJIEKTYaJIbHBIX TIPOIIECCOB M WX Pe3yJIbTaTOB, KOTOPhIE OOECIeUnBaIOT
pelieHre 3ajady B HHXKEHEPHO-TEXHUYECKOW JEsITeIbHOCTH U TpejjaraloT B
KaueCTBE OCHOBBI OIEHKH YPOBHS C(HOPMUPOBAHHOCTH MHKEHEPHOTO MBITIUICHUS Y
yYaluxcs onupaTbesi Ha TakCOHOMUIO biryma. Kak u3BectHo biyM Bbiiessit mecthb
KaTeropuid, KOTOpbIE PACIOJOXKEHbl 10 CTENEHU YCIOKHEHUSI XapakTepa
MO3HABATEJILHOM JCSATEILHOCTH: 3HAHHUE, TOHUMAaHNE, IPUMEHEHUE, AaHAJIN3, CUHTE3
U OLICHKA.

Taxoke onpeneneHbl KOMIIOHEHTHI POPMUPYIOIIETO OLIEHUBAHUS
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Hns onenuBanus ycnemHocty B Jle®MMO (Tak Mbl Ha3bIBaeM ACSTEIbHOCTD
110 GOPMHUPOBAHUIO HH)KEHEPHOTO MBILIUIEHHUS) pa3paboTaHa cucTema oueHku 1o 10
KOMITOHEHTaM:

TEXHUYECKOE MBIILIICHUE,

KOHCTPYKTUBHOE MBIIIICHUE,

HCCIIEI0OBATENIbCKOE MBIILICHHUE,

SKOHOMHYECKOE MBIILICHHE,

CaMOCTOSITETIbHOCTb,

HalIEJIEHHOCTh HA yCIEX U JTOCTHXKECHHS,

OTBETCTBEHHOCTb,

TBOPYECKUIN NOTEHIMAT,

UH)XEeHepHas pediekcus,

IIpaBOBasi KOMIIETECHIIHS.

Hamu Obin co3zmaH pecypc, HampaBieHHbIH Ha Co3laHue yCIOBUM IS
(GOopMUPOBAaHMSA HMHKEHEPHOIO MBILUIEHUS OOy4yaroluXxcs U IOBBILICHHUE
3 PEeKTUBHOCTH HATOro Mpolecca 3a CYET BO3MOXKHOCTEM TI00aNIbHOM CeTH.
WWW.proiskra.ru

3necb B paszzdelie JUarHOCTHKA pa3MEleHbl (QOpMbI il JUArHOCTUKH Y

oOydJaronmuxcss ypoBHS CGHOPMHPOBAHHOCTH HWH)XEHEPHOTO MBbIIUICHUA. B
3aKJTIOYEHUH XOTEI0Ch ObI CKa3aTh, UTO B CBOEH 00pa30BaTENbHOMN ACSITEIHHOCTH C
OOyYarOIIMMHCS MBI CTPEMUMCS K CBOOOJTHOMY TBOPUYECKOMY MPOECKTUPOBAHUIO C
MCIIOJIb30BaHUEM BCEX TEXHOJIOTHIA.
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Xoouu U. IO.

Kak cnesath 11000 IKOJIbHBIN YPOK Becesiee ¢ mMoMoIbio Scratch?

s3Ik IporpaMMHpoBaHus Scratch cozmasaiics crienmanbho s neteid. Ho ato
BOBCE HE 3HAYUT, YTO OH MPUTOJUTCS TOJILKO Ha ypoKaxX HH(popMaTuku!

Scratch 3agymbiBancst Kak MPOCTOM M HATJISIIHBINA SI3BIK TIPOTPAMMUPOBAHUS
JUTSI 3HAKOMCTBA YYEHUKOB MJIJIIIMX KJIACCOB C OCHOBaMU IporpammupoBanus. Ero
co3naresnb Murtuen Pe3HHK cUMTAaeT, YTO aKTUBHOE MO3HAHUE — IMO3HAHHME Yepe3
MOJCIIUPOBAHUE OKPYKAIOIIETO MHpa — SBIseTCS HaumOosiee 3()PEKTUBHBIM
criocoboM oOyueHus. Tak Mbl yuuM HaIIMX JAETel CO3/1aBaTh U TPAHC(HOPMHUPOBATH
MUp BOKPYT c€0sl, HE OCTaHABIMBAsCh HA YPOBHE «OOBIYHOTO MOJIb30BATEIS».

[MporpammupoBanne Ha ScratCh mnpomcxoauT myTeM mepeMenicHUs
Pa3HOLBETHBIX OJIOKOB, U COEAMHEHUS UX Kak B KoHcTpykTope Jlero. IIporpamma
MOJIyYaeTCsl OYEHb HATJIAIHON U BBITJISAUT KaK KPACUBBIM allrOPUTM, YEM, IO CYTH,
OHA U SABJIAETCS.

Hecmotpss Ha KaxkyImnyrocs TpocToTy. ScCratCh mo3BojsieT co3maBaTh
JOCTAaTOYHO CJIOKHBIE IPOEKTHI C MPUMEHEHUEM MEPEMEHHBIX, CIIMCKOB, LIUKJIOB,
YCIIOBHBIX OIEPATOPOB M MHOTOTO JIPYTrOr0 M3 apCEHANOB «B3POCIBIX» SI3bIKOB
POrpaMMHUPOBaHUs. 3aHUMATHCSI TPOTPAMMHUPOBaHUEM Ha Scratch MoxxHO yxe ¢ 7
net. Jlaxxe He Biaaes MOHATUSAMU O IEPEMEHHBIX M KOOPAWHATHOM IJIOCKOCTH,
peOEHOK CMOKET CAENaTh CBOU MEPBbIE MPOEKTHI.

OObruHO Scratch He BBIXOAMT 3a mpenenbl KabuHeTa WHYOPMATHKH, OJHAKO
ATOT SI3bIK MPOTrPaMMHUPOBAHUSI UMEET Takhe OOJbIINE BO3MOXKHOCTH, YTO
IIO3BOJISIET MCMOJB30BATh €0 U B paMKaxX APYIMX IIKOJIBHBIX JUCLUIUIMH. fI3BIK
Scratch siBisieTcss  OCTYNMHEHWIIMM CPEICTBOM MOJCIUPOBAHUS  (PU3HYCCKUX
ABJICHUM. MOXKET HArIsAHO MPEACTABUTh 3aKOHBI MATEMATUKH.

C npumepamu mnpuMeHeHus Scratch Ha ypokax (H3HMKH, MaTeMaTHKH,
reorpaguu 1 Aaxke JUTePaTyphl.

Scratch momoraet mo-HoBOMY B3TJISIHYTh Ha y4eOHBIN Matepuai. Scratch gaér
BO3MOKHOCTh COBMEIIATh 3aHSATHUE MPOTPAMMUPOBAHUEM C HM3YYEHHEM YEro
yroano. Ilpu pa3paboTke BHUKTOPHHBI YYEHHUK TBEPIO 3allOMHUT OTBETHl Ha
Bompochl. Ilpu co3manum ¢usmdeckot ¢GopMyabl W3 Pa3HOIBETHHIX OJIOKOB
dbopmyma CTaHET MOHATHOW U TIOYTH POTHOM.

Co3naHue npocreiinieil BUKTOPUHBI Ha si3bIke Scratch.
HNEPBBIM DTAIl mam HeoOXOAMMO HPUAyMaTh BOMPOCHI M BapUAHTEI

OTBETOB, TAK K€ MOXHO C(POPMYJIMPOBATH MOSICHEHUE K TPABUIILHOMY OTBETY.
JUist npuMepa BUKTOPUHBI BO3BMEM TEMY «Ipa JUHO3ABPOBY.
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Bonpoc Nel. Kak 10C0BHO NTepeBOAUTCA TEPMUH «TUHO3aBP»?

e A - BonbIION KPOKOIHIL.

ob - VkacHbIN s1IED.

eB - KpoBoxkagHbIil MOHCTD.

[losicHeHUE K MPaBUJIbHOMY OTBETY

DTOT TepMHUH B 000pOT BBEN aHTIUHCKH Ouonor Puaapa OyaH B 1842 romy.

Onnako, Ha3BaHWE HAMEKAJIO HE HA CTPAIIHbIE KOTTH U 3yObl IMHO3aBPOB, a Ha UX
y>KacHO OOJIBIIION pa3mep.
Bomnpoc Ne2. Kakoit Obl1a cpeasis MpoI0JKUTENbHOCTD )KU3HU JUHO3aBPOB?

o A - 30 ner.
ob - 50 ser.
eB - 100 ner.

[losicHeHuE K MPaBUIBHOMY OTBETY
Ha! Cpenssist npoI0KUTENBHOCTD KU3HU TMHO3aBpa cocTaBiisuia 100 mer.
Bonpoc Ne3. Sl — TpaBosinHbIN TUHO3aBp, OHAKO B MOEM PALIMOHE ECTh KOE-

YTO CTPAHHOE. YTaJIaere, 4yTo?
e A - CTBOJIBI JIEPEBHEB.
ob - KamHum.

eB - Koctu npyrux 1uH03aBpoB.
[TosicHeHWe K MPaBUILHOMY OTBETY
Ha! ¥V storo nuno3aBpa He ObUIO 3yOOB, M MPOTJIOUYECHHBIE KAMHHM MOMOTaJN

€My NepEeTUpaTh PaCTUTEIbHBIE BOJIOKHA.

Bonpoc Ned4. Hekoropsie Buabl 1MHO3aBpOB ObLTH orpoMHbiMu! Ho Bce ke B
Hallle BpEMS CYIIECTBYET KMUBOTHOE, PEBOCXOISIIEE MO Pa3MEPAM BCEX U3BECTHBIX
HayKe TMHO3aBpoB. KT0O 310?

e A - CUHUI KUT.

ob - Adpuxanckuii cioH.

oB - Kupad.

[TosicHEHHE K IPABUIILHOMY OTBETY

JnuHa cuHero kurta pocturaer 33 MeTpa, a Macca MOXKET 3HAYUTEIbHO

npessbimath 150 ToHH
Bomnpoc NeS. Kakoro pocra OblT caMblii MAJICHBKHIA JTUHO3aBP?
e A - 1 merp.
ob - 40 caHTUMETPOB.
eB - 70 caHTUMETpPOB.
[TosicHeHUE K MPaBUJIbHOMY OTBETY
Ha! D1oT Kpoxa ObLT pa3MepoM C KypHILy U BECHII MEHBIIIE KHJIOTpamMmma.
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BTOPOM DTAIl camblii HHTEpECHBIi HAYMHAEM HPOrPAMMHpOBATh B

Scratch. Bcro nporpaMMy BHKTOPHHBI MOYKHO IPEICTABUTh B BHUJE OJIOK CXEMBI
JlaBalTe €€ paCCMOTPHUM.

BCTYI'I nTesibHoe CN0BO
|

Bonpoc Nel

v

HET OTseTt
npaBuUAbHbIN?
\ Bonpoc No(N)
HET OTset

NpPaBuUAbHbLIN?

3aKka4YnTeIbHOE C/I0BO

TPETHUM DTAM Co3namum creHy B Scratch, oroOpaxkarommii TeMy Halen

BHUKTOPHUHEI.
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Ha cuene npoekra BbiOepemM (oH M cnpallT B Buie AUHO3aBpa, OH Oyner

3a1aBaTh HAM BOIIPOCHI.
YETBEPTBIU 3TAII IIpucTyniuM K HAMMCAHUIO CAMOU MPOTPaMMBI.
ITocMoTpeB Ha BbIIIE COCTaBIEHHYIO OJIOK CXE€MY, CO3/1aJUM BCTYNUTEIILHOE

CJIOBO

Korga

HaHar
0wl MpuseT! MomMorM MHe OTBETWTL Ha BONPOCH!, §e3 TBOEH NOMOLLM A HE CApasnoch! o CERyHO

Coznmaaum 00K, OTBEYAIOIIMN 32 BOIPOC M BAapUAHThl OTBETAa BUKTOPUHBI.

NOBTOPATE NOKa HE OTBET = G HINA

e wip) W Bonpoc Mol EiEAiEns
eCIM OTBET = e HIMA OTBET = e

Gyl Monogey! 3To npasensHbii oTeetl o CeryH
vl [TOACHEHWE K NPaBUNBHOMY OTBETY @ CeKyHn

e el Y. TOXOE Thi OLWMGCA. .. MonpoGyem elg pasok! o CEKyH

Hy6nupyem 3ToT 610K emi€ 4 pasa, Ha Kbl BOIIPOC HAIIe BUKTOPHHBI.
[To npox0KaeHUI0 BCEX BOIIPOCOB, BCTABUM 3aKJIFOUUTEIBHOE CIIOBO.
HPUMEPHAS ITOJHASA ITPOTPAMMA BUKTOPHUHBI

YayunieHue BUKTOPUHBI 32 CUET 100aBJIeHUS B HEE HOBBIX BO3MOKHOCTEIA.
SI3pIk  mporpamMmupoBaHus ScratCh mo3BosisieT pacmupuTh (QyHKIIMOHAT
BUKTOPUHBI JO HACTOAIIETO TBOPYECKOrO MpoeKTa. B mporpamme nNpHCyTCTBYIOT
FOTOBBIE PACIIUPEHUS, KOTOPBIE 3aCTaBAT IEPCOHAXKA TOBOPUTH YEIOBECUECCKUM
TOJIOCOM, OXKHMBJISITH MOJIETH, CKOHCTPYHUPOBaHHbBIE Ha 0a3e koHCcTpykTopa LEGO,
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IIEPEBONTh TEKCT HAa JPYTrHE S3BIKHM, PACIIO3HABATH JIBM)KEHHSI C BUICOKAMEPBHI,
CO3/1aBaTh aHUMAIUIO.
Bcé Tonbko 3aBucut ot Bameit ¢pantazun. MHCTpyMeHT y Bac B pykax!

ol MpueeT! MoMOTH MHe OTBETMTE Ha BONPOCHI, 623 TBoei NOMOLLM A He Cpaenkock! e CexyH[,

MOBTOPATH MOKa HE OTBET =° WM

eyl eyl Bonpoc Ne1 JTRHIERS

ecnu OTBET =° WA OTBET =°

el Monogel! 3To npasensHblii oTeeT! o CEKYHL
el [TOACHEHME K NPABMNBHOMY OTBETY @ CeKyH

o0 e )l Y%, TTOXOMKE Thl OWKMGCA... MonpoGyem el pazokl o CERYHL

2

MOBTOPATHL MOKa HE OTBET =° WA =o

ety Bonpoc Ne (N) ITPOEYS

ECnn OTBET =° WK OTBET =°

o= e 8 Vonogel! 310 NpasentHelid oTeeTl o CEKYHA
[o:v s/ [TOACHEHHE K NDABUINEHOMY OTBETY o CEKyH

o0 ol Y% TTOXOMKE ThI OWKECA. . Monpobyem el pazokl e CERYH

2
o sl MpesocxogHo! Tel OTEETWN HA MOW BONPOCE!l M 33 3T0 Nonydyaellt Harpagy! o CEKYH
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bezeepxos U. H.
Linnas Nadia

HoBasi TexHoJiorus HHTepHeT-Bemeﬁ —

0CBaMBAaeM CO HIKOJbHOM CKAMbH.

HoBble TexHoNOrMM TpeOyIOT HOBBIX MOJX0/I0B K 00yueHuto. [loBcemecTHoe
BHEJIPEHUE «YMHBIX» YCTPOMCTB, KOTOpPbIE MHTETPUPYIOTCA B 0oJiee KPYIIHBIE -
KOMILJIEKCHBIE CHUCTEMBbI, HE TOJBKO PAJAUKAIbHO U3MEHSIOT KOMIaHUU U Gopmar
KOHKYPEHIIMU MEXKIy HUMH, HO U CTPEMUTETHHO (hOPMHUPYET HOBBIE TPeOOBaHUS K
METOJMKaM MOJArOTOBKH KaJIpoB U 00pa30BaTeIbHbBIM IMporpaMmmMam B mkojax, CI10
Y YHHBEPCHUTETAX.

«YMHBIE» TOBapbl MPEACTABISAIOT CO0OM HOBYIO MOJENIb  LEMOYKH
N100aBJIIEHHOM CTOMMOCTH, UX HY’HO IT0-HOBOMY IPOEKTUPOBATh: €CIIM Mbl PAHbIIIE
KOHCTPYUPOBAJIM MEXaHUYECKHE CHUCTEMBI, TO TENEpPb — OOJbIINE KOMILJIEKCHBIE
CUCTEMbI. B CJI0HBIE CHCTEMBI MPEBPATUIUCH CaMU NMPOAYKTHI, paboTaue Ha
BCTPOCHHOM MWJIM Ha XpaHdleMcs B oOJjake HporpaMMHOM obOecrniedueHuu. Bor
IOYEeMy €CIM B KOMAaHAaX pa3padOTYMKOB paHblle Mpeoliaaid HHKEHEPHI-
MEXaHUKH, TO TENEepb CTAHOBUTCS BCE OOJbIIE€ MPOTPAMMHUCTOB, & HEKOTOPbHIE
npousBoautenn — Hanpumep, GE i Airbus — oTKpbIBaroT 0(UCHI B LIEHTpaX
pa3padotku [10.

Ecnu panbllie KOMIIaHUU MPOJABaId CBOIO MPOAYKLHUIO MOTPEOUTENSAM, TO C
MOSIBJICHUEM «YMHBIX» TEXHOJIOTUN OHM BCE Yallle HAYMHAIOT paboTaTh 1o OU3Hec-
MOJIEH «TIPOIYKT Kak yciyra». [Ipu HOBOIl Mozenu oTBedaeT 3a 000py10BaHUE U
ero oOciy>)KMBaHUE caM MPOU3BOAMUTEINb, @ 3HAYUT, OH JIOJDKEH Y4ECTh 3TO IpH
POEKTUPOBAHUH, OCOOEHHO €CIIU 000PYJAOBAHUEM MOJIB3YIOTCSI MHOTOYUCIIEHHbBIE
NOTPEOUTENH.

[Tockosbky (YHKIIMOHABHOCTh «YMHOMY» OOOpYJIOBaHHMIO BCE€ OOJbIIE
obecneunBaet [10, a He «kene30», TO MEXaHUYECKU OHO CTAHOBUTCS BCE IPOIIIE.
MHorue pusnueckre KOMIOHEHTHI YIIPA3HSIIOTCSA, a 320/IHO — UX IMPOU3BOJCTBO
u coOopka. Hampumep, Npou3BOIUTENN CaMOJIETOB, aBTOMOOWJIEH U JIOJIOK
YCTaHABIMBAIOT CUCTEMY «CTEKJISIHHAas KaOWHa» — TMaHelb YNpaBJICHUS C
HECKOJBKMUMH  JUCIIESIMH,  MHQGOpPMAIMI0O  HAa  KOTOpblE  OTHPABIISIOT
MHOTOYHMCJIEHHbIE JaTYMKU. [1o Mepe MexaHHuecKoro ynpolieHus o00pyaoBaHUs
JATYMKOB U TIPUIIOKEHUH CTAHOBUTCA BCe Ooubllle, a 3HAYUT, MOSBISETCA
NOTPEOHOCTH B HOBBIX JETANSAX U (POPMHUPYETCS «HOBASI CIOKHOCTDHY.

Kpome TOro, mnpoMmbIlIIIEHHOE MPOU3BOJACTBO BCE OOJbLIE TATOTEET K
CO3/IaHUIO0 CTaHIAPTU3UPOBAHHBIX IIATPOPM, a HACTpoiKa OOOpYyIOBaHUS C
Y4ETOM MOXKETAaHUI KOHKPETHOIO KJIMEHTA MMPOUCXOAMUT BCE MO3KE U M03KE — HA
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ctaauu coopku. B aTom ciydyae mocturaercs addexT macumtada U COKpaiarTcs
TOBapHO-MAaTepUaIbHbIE 3anachl. 3arpy3uTh Wik HacTpouts 110, BcTpoeHHOE Hin
Haxozs1eecs B 00JaKe, MOXKET y>Ke Ha MecTe JT00 CIeraIncT, TM00 caM KITUEHT.
N3menuTsb nu3aitH 000pya0BaHUsI MOXHO B MOCJEIHIOI0 MUHYTY, JaXe MOCIe ero
JOCTaBKH.

Bce 3Ti npuHIMNUANbHBIE MOMEHTHI HY)KHO NPUHUMATh BO BHHUMAaHUE IIPU
CO3JJaHMM HOBBIX U peOPMHUPOBAHUM CTAPHIX OOPA3OBATEIBHBIX MPOrPAMM.
Kaxx1ip1il TeXHOJIOTUYECKUI POPHIB IPEABABIISIET BCce 00Jiee BHICOKHE TPeOOBaHUS
K 00pa30BaHUIO, KaXkI0€ TEXHOJIOTHUECKOE YCOBEPIICHCTBOBAHUE JIeIaeT 00yUeHHE
00J1ee BaXKHBIM.

CoBpeMeHHbIE PUHIUIBI TPOCKTUPOBAHUS I «YMHBIX» MPOJYKTOB PE3KO
OTJIMYAIOTCA OT TPATUIIMOHHBIX, a CIEOBATEIbHO, 00pa30BaTEIbHbBIC MPOTIPAMMBI
HE MOT'YT OTCTaBaTh: BEJIb OTCYTCTBUE MOATOTOBJIEHHBIX KaJPOB YIPOKAET CBECTU
HAa HET BCE YCWIMS IPEACTABUTEICH PEAIBHOIO CEKTOPA BBDKUTH B YCIIOBHUAX
BceoOme 1mdposusanuu. [IpuHIUNUATBEHBIE W3MEHEHHS B (POPMUPOBAHUU
LEMOYKH 100aBJIEHHON CTOMMOCTH TpeOyeT MOHUMaHHMs a30B U

MPUHIUIIOB LHU(POBOrO MPOU3BOJACTBA M, B YAaCTHOCTH, [IpOMBINUIEHHOIO
MHTEPHETA BEIIEH, HE TOJBKO Yy CTYJIECHTOB MHKEHEPHBIX CHEIUAIBbHOCTEN, HO U Y
BCEX, KTO YYMTCS MEHEIPKMEHTY, YIIPABICHUI) WHHOBALUSIMU U IIPOU3BOJICTBY,
MPOJAKT-MEHEI)KMEHTY.

Cuneprus — B Koorepaiuu ousHneca u o0pa3oBaHUs

Kommanuu mo Bcemy MUPY HUCIBITHIBAIOT 3HAUUTEIbHBIE TPYIHOCTH B HAOOpe
loT-ciennanucToB M HE TOJBKO IO TOMY, YTO BBIMTYCKHUKOB MOAXOASIINX
CHEeUaIbHOCTEW 3HAYUTENLHO MEHbIIE, YeM HEOOXOIMMO, CKOJIBKO MO TOMY, YTO
OM3HEC M YHUBEPCUTEThl KOMMYHULMPYIOT MEHbILE, YEM 3TO HEOOXOIMMO ISt
s¢dexTuBHON amantauMd 00pa3oBaTENbHBIX MpPOrpaMM K MOTPEOHOCTSIM
WHJYCTpPHH.

[To nannsiM BcemupHoro sxonHomuueckoro ¢opyma B onmxkaimmme 10 jgeT B
MUpE TTOHA00UTCS Topsiika 4,5 CrenuanucToB B 00JIaCTH HHTEPHETA BEIIeh. YiKe
CEerofHs YeTBEPThb EBPONEHCKUX KOMIIAHMM HE MOry 3akpbIThb BakaHcuu loT-
poQeccuoHaNoB.

B poccutickux CIIO u ynuBepcurerax [0T TOrMYHO «JIOKUTCS B IPOTPaAMMBbI
CIIEHIHAIBHOCTEN TUMIa  POOOTOTEXHUKH, MEXaTPOHHKH, WHKCHEPUH,
anekTpoTexHuku 1 UT-mucrumaua. OmHako o011ee MOHMMaHNuE HOBBIX TEXHOJIOT U
HE00XO0MMO 11 SKOHOMHUCTOB, MEHEKEPOB, IMTPOJAKT-MEHEIKEPOB — KOMITAHUAM
SBHO HE XBaTaeT 00IIero BUJAEHUS TeX, KTO CTaBUT 3aaady. B omimmune or CAD u
3D mozpenupoBaHus, KOTOPbIE B YHUBEPCUTETAX M J1a’K€ MIKOJIAX JABHO MPEMOIAI0T
Ha [POJIBUHYTOM YPOBHE, aHAIOTMYHbIX ycriexoB B 10T He Tak MHOT0. OOpazoBaHue

B OUEpEeIHOM pa3 He nocneBaeT 3a Muaycrpueii 4.0
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OnbiT ABcTpuM o BHEAPEHUIO npenofgaBanus [0T B TEXHUYECKUX MIKOJIAX.

Haunnas waunumatusy mo BHeapenuto [oT u AR B mporpammy oOydenus
BBICIIMX TEXHUYECKHUX IIKOJ, MUHUCTEPCTBO OOpa3oBaHUs ABCTPUU PEIINIO, YTO
TJIAaBHOW 3ajladeil JOJDKEH CTaTh TMOWCK CIoco0a HWHTETpaIuu, MNP KOTOPOM
texHosoruu [oT momnep:xatr nHKEHEPHbIE PEIICHUS Ha BCEX CTAAUSIX pa3paboTKu U
BHEJIPEHUS IPOJIYKTA.

[IpoBenst aHanu3 UMEIOIIUXCST 00Pa30BATENbHBIX MPOTpaMM, paboyas rpyIa
npuliia K BBIBOLY, 4TO HaumbOonee 3ddexkruBHO BHenpenue loT mpoiiner B
MOJATOTOBKE MO CIHEHHATBHOCTIM «UHKEHEP-MAIIMHOCTPOUTEND» U «UHXKECHEP-
texHonor». B wurore saementst loT um AR poGaBunim B y4eOHBIN TuTaH
COOTBETCTBYIOIIMX KYpPCOB B BHUJE JOINOJTHUTEIBHBIX 3aHATUM U J1aO0OpPaTOPHBIX
pabot. Kpome Toro, AR OyaeT MCHoib30BaThCsl B OOBIUHBIX IIKOJIAX, YTOOBI
JIEMOHCTPUPOBATH OOBEKTHI CIUIIKOM OOJIBIINE (HAIPUMED, COTHEUHYIO CUCTEMY)
WM CIIMIITKOM MajieHbKHE (HalpuMep, MOJIEKYIIbI).

PaGouast rpymnma BbIIBHJIA OCHOBHBIE MpeumyliecTBa BHeapeHus loT B
y4eOHBbII npouecc:

— Xopomiasi BH3yald3alsi  CTAHKOB, OOOpYJOBaHMS UM  IEJIBIX
IIPOU3BOACTBEHHBIX JIUHUAN

— yJa4yHOE JOMOJHEHHE K YEPTEKaM, KOTOPBIE MTOAYAC TPYAHO YUTATh

— ynauno npononHseT CAIIP no3Bossis ucnonb3oBaTh CAD-TIpOEKTHI Ha
YPOKaX UHXEHEPHOTO MTPOEKTUPOBAHUS

— He TpeOyeT HaBBIKOB MPOTPAMMUPOBAHUS

— BO3MOKHOCTh BU3yaJIM3allUM JAaHHBIX C AaTYMKOB uepe3 loT-mnardopmy
ThingWorx komnanuu PTC

PabGouass rpynma B MUHUCTEPCTBE JIOTUYHO peIIWJia HayaTb C OOy4YEHHs
negaroroB. Jlns sroro 50 mnpenopaBareneil o0ydaauch TOJ PYKOBOJCTBOM
napTHepoB U HHCTpykTopoB kommnanuu PTC, ocBamBas 6a3oBbie HaBbiku [0T ¢
MOMOIIIbI0 MUKpOKOHTposuiepa Raspberry Pi, natumkoB u yueOHOro cepsepa,
YCTAHOBJIEHHOT'O B BBICIIEN TEXHUYECKOU IIKOJE B MEnnuHre.

B mHactosimiee BpeMsi O COTJIAICHUIO C MHHHUCTEPCTBOM O0Opa3oBaHUS
BHeapenne AR u loT Benmercst 6e€3 BHeceHUs] MPUHIUIHAIBHBIX W3MEHECHHH B
y4eOHbIN 1aH. Jleno B TOM, 4TO TaKue U3MEHEHHUs MOTYT 3aHATh HECKOJIBKO JIET,
MMOATOMY BBICOK PUCK MOTEPSTh aKTyaJIbHOCTh, YUUTHIBASI JUHAMUYHOCTD PA3BUTHUSA
TEXHOJIOTUH.

VYuyactue BeHI0pOoB B oOpaszoBaTeiabHOM Iporiecce: keiic PTC u ee oHmaiin
pecypcoB.

CeronHs KaxAbldi YETBEPTHIA CTYJEHT CIYyIIAeT KAKOW-TO OHJIAWH KypC.
CoBpeMEeHHbIE TEXHOJIOTMH TMO3BOJISIOT MPOIIOCUpOBaTh 3P (HEKTUBHBIE MOOS,
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KOTOpBIE MOXHO IMPOXOJHUTH B JH00O€ BpeMs B JIIOOOM TOUKE 3€MHOTO Iapa. 3a
IIOCJIEAHUE HECKOJIBKO JIET TEXHOJIOIMYECKUME KOMIIAHWHM OCO3HAIM, YTO UM
HEOOXOAMMO CTaThb 4YacThlO OHJIAH 0O0pa3oBaHUsA. MHOIME COTPYIHUYAIOT C
mwiatpopmamu  tuna Udemy wmm Lynda, HEKOTOphle OTKpBHIBAIOT CBOU
crienuain3upoBaHHbie oOpa3oBareibHbie Targopmel. Tak caenanmu PTC u IBM,
otkpsiB PTC university (ptcu.com) u Watson 10T Academy. Ha miardopme PTC
University ceiiuac goctymnssl Kypcsl 1o CAIIP, IoT 1 AR B OTKpBITOM pesxume JIst
NOJIb30BATEIIEH, Y KOTOPBIX HET JULEH3UMUM Ha mporpaMmmuble npoayktel PTC, a
TaK)K€ HECKOJIBKO ThHICSIY 4acoB OoJiee MPOJBUHYTHIX BUACOKYPCOB JII OMBITHBIX
nonb3oBareneit. Taxoe nomomnenne k IO mnomoraer Oonee 3d¢deKkTUBHO
OpraHu30BaTh Yy4YeOHBII MpolecC B KJIacce WU ayJAUTOPHUH U CTPYKTYpPUPOBATH
JOMAIlIHAE 33JlaHus, OCTABHB JIOCTATOYHO IPOCTPAHCTBA ISl CAMOCTOSITEIIBHON
paboThI HIKOJILHUKOB U CTYJCHTOB.
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1. Ioprep Maiikn, XanmenmanH [[xeiimc. PeBomronus B IPOU3BOACTBE.
Harvard business review. 30 oxtsi6pst 2015

2. WIR MOCHTEN DAS INTERNET DER DINGE ENTMYSTIFIZIEREN
/[Prolog. Juni-Juli 2019

3. Probst, A., Ebner, M., Cox, J. (2018) Introducing Augmented Reality and
Internet of Things at Austrian Secondary Colleges of Engineering. 21th International
Conference on Inter-active Collaborative Learning (ICL), Kos, 11 pages.
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1. AxasH Awuapedt AHjapeeBud, 1. M. H., K. $-M.H., mpodeccop kadeapbl
TuaakTuky, pykopogutens /HUJI memarorundeckux mpoOieM MpUMEHEHUs
WHTEpPHET-TeXHOJIOrui B 00pa3zoBannu MHcTuTyTa negaroruku PI'TIY um. A.
. I'epuena.

2. bes3sepxoB Uropr HukomaeBwu, memaror AOMOJHUTENBHOTO OOpa30OBaHUS
CIIo ALT, npennpuHuMaTensb.

3. bynarosa JIto00Bb AHaTONBEBHA, 3aMECTUTENH AUpekTopa o YBP, yunrtens
MaTeMaTUKH MIKOJbI Ne255.

4. Jlynnmituyk AnHa CepreeBHa, Meaaror-cuxoior mKoJbl Ne255.

5. Nope Kupunn JIMuTpueBud, Menaror JOMOJHUTEIBHOIO OOpa3oBaHMs
mkoustbl Ne255 u 'BHOY «Akanemust TUPPOBBIX TEXHOJIOTHID.

6. Kogpuk Buxtop BnamumupoBuu, yuutens HWHPOPMATHKH, MEIAror
JOTIOJTHUTENBHOTO 00pa30oBaHusl TMMHA3HH 278.

7. Jlsanuna Upuna AnexcaHapoBHA, YUUTENIb MAaTEMATUKHU MIKOJIbI No255.

8. Ileuenu JIrommuna EBreHbeBHa, yUUTENIh HAYaJIbHBIX KJIACCOB MIKOJIBI No255.

9. Capamyn Upuna AnekcanapoBHa, eAaror-opraHu3aTop mkoiab Ne255.

10.CmupHoBa Hagexna ApkaabeBHa, MeIaror-opraHu3aTtop, yUuTelb (PU3NKU
mKoJbl No255.

11.CnupugonoBa Aiuia AHIpeeBHA, METOIUCT, MEAAror JIOMOJHHUTEIHHOTO
00pa30BaHusl, YUUTEb TEXHOJOTUU KOJbI Ne255.

12.Xomuit Unbst FOpbeBud, yantenas HHPOPMATHKH, TIEAATOT JOMOJIHUTEIHHOTO
oOpa3oBaHust KOl Ne255.

13.1{pirankoBa Haranus HukonaeBna, 3amectutesnsb aupexTopa no BP mikoss
Ne255.

14 laptykoBa Omnbra MuxaiioBHa, pPyKOBOAUTENb TMpoekTa «MHxeHepbl
oynymero» 'K «pucodt».

15.1MaukoBa Mpuna CepreeBHa, yuuTeslb MAaTEMATUKU IIKOJIBI Ne255.

16.10nepx Anatonuii AnbOepTOBHMY, 3aMECTHUTENb aupektopa Jlaboparopuu
HENPEPHIBHOIO MAaTEMAaTUYECKOTO 00pa30BaHus.

17 . SIpmonunckass Maputa BonOeHOBHa, K.M.H., 3aMECTHTENIb JAHPEKTOpa IO
ODP, meroauct, megaror AOMOJHUTEIBHOIO OOpa30BaHHUs, PYKOBOJIUTEINb
OUIT mikosbr Ne255.

18.Nadia Linnas Academic business development Russia and Emerging Geos
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NPUJIO’KEHHUE. [Iporpamma cemuHapa

27 mapta 2019 roga

MTH LLI'ZO 19 cpena, 10:00—14:00

T'ocyaapcereseHHoOe GIOzKeTHOE yUpeKIeHue
JIOIIOTHUTEIBHOTO PO eCCHOHAIBHOTO

e aroruuecKkoro 00pa3oBaHus LEHTP
NOBBINIEHUS KBAIM(PHKALMH CHIeNUATHCTOB
«Nudopmanmonno-meroanueckni [lenTp»
Aamupanreiickoro paiiona Cankr-Ilerepoypra

T'BOY cpeausisa mkosaa N2 255 ¢ yriryGaeHHbIM
H3yUeHHeM NPeAMeTOB Xy/0KeCTBeHHO-
9CTEeTHUECKOTo IHKJIA

Aamupanreiickoro paitona Cankr-IlerepGypra

NMPOrPAMMA

BolesgHoi cemmnHap X Bcepoccuiickomn
KOHdepeHUnn ¢ MexaAyHapoaHbIM yHacTuem
«MHPOopMaLMOHHbIE TEXHONOTMK

ana Hosow WwWKonbi»

Kpatko o ceMuHape

dopmuposaHue e :
Avcky i punr 2
MH}KEeHEepPHOro MbllUeHUA B LWWKoNe. Macrep naccs

Kpyrabie cron

TexXxHONOornMn, UHCTPYMEHTbI, pe3yabTtar.

JAUCKYCCHOHHBIE
BOITPOCHI

o] uenb pa— obcywa AKTyaNbHbIX BONPOCOB HOPMMUPOBAHUA MHKEHEPHOTO

MbILWNEHWA WKONbHUKOB. = 470 TaKoe WKONA HHKEHEPHOTD
MbiLNEHHA?

3apaum ceMMHapa:
= OpraHu3aunoHHbie Gopmbl paboTbl

B WKONE, AONONHUTE/IbHOM 0@3308&-
HHK,

®  co3aath yUI0BMA NO OBMEHY ONBITOM U MHEHUAMM, BbIPaBOTKM EAMHBIX NOAXOA08;

®  BOB/IEYb YEPE3 MACcTeP-KAACChl B AaHHOE HaNpas/ieHne AeATENBHOCTA MHTEPECYIOWMXCA NPes- = TeXHONOTHH, MHCTPYMEHTDI, Npye-
CTaBuTeNei neaaroruyeckoro coobuiecrsa; Mbi paboTbi.

—> OueHKa PesyNbTaTHBHOCTH.
®  cnocobCTBOBaTL PA3BUTMIO MHKEHEPHOTO MbILLIEHWUA WKO/ILHUKOB B 06pa3osaTe/ibHbIX yupe-

HKAEHUAX.

it Wi

> CoumManbHoe NapTHePCTBO Kak

Llenesas ayauTopua — neAarory, aqMMHUCTPATOPbI, MHTEPECh! KOTOPbIX COCPeA0TO4eHbI B 061aCTH
AEATENbHOCTU NO GOPMUPOBAHMIO MHKEHEPHOIO MbILLNEHWA AeTel.

pecypc WwKonbi. MepenexTusn.

CemuHap noaaepaH matep , paspabor MU Wwronow 255 Cankr-lNetepbypra
B pamkax AesTe/IbHOCTU B cTaTyce ®eaepanbHON MHHOBALMOHHOM NNOWAAKK.

| v i el




[IJIEHAPHAA YACTb

Ponuk «HTU»

MpuBeTcTBEHHOE CNOBO
Ipe6eHHuKoBa Onbra MuxaitnosHa ,

aupektop UML, AamupanTteidckoro pai-

oHa CaHkt-lNetepbypra , K.N.H.

BcrynurenbHoe cnoso

KanutaHosa EkatepuHa bopucosHa,
OTNMYHWUK HAPOAHOTO NPOCBELLLEeHUA,
AVPEKTOp WKo/bl No255

EAuHOe TpexmepHoe peanbHo-
BUpTyanbHoe obpasosartesnibHoe npo-
cTpaHcTBO. AxasH AHapeit AHapeesuy,
npodeccop, A.N.H., npopeccop kadea-
pbl AMAAKTUKK, pyroBOAUTENL HUJT
Mepn.npo6aem NPUMEHEHUA UHTEepPHEeT-
TexHonorui 8 obpasosaHum

MHcTutyTa negaroruku PIIY um.
AW.TepueHa

Buaeo3sapucoska
«10 et B HOTY CO BpEMeHeM»

DopMUpOBaHME UHIKEHEPHOTO MbiLu-
NeHUA B WKOoNe— LWaru no peanusa-
yuu. ApmonuHckas Mapura BoHbeHos-
Ha, K.N.H., 3aM. gupekTopa no O3P, py-
kosoautenb ®UM wkonbl 255, meTo-
anct N'YMO 3D-moaenuposBaHmna CaHKT-
Netep6ypra

[eTckuit HayyHo-o6pasoBaTeNbHbIN
UEeHTP Kak ¢popMa MHHOBALMOHHOIO
passuTMA WKonbl. CMMpHoBa Hagex aa
ApKafbeBHa, nearor-opraHu3aTop
WKONbI 255.

«Mpbl usmeHunu ceoe OKpyxceHue mak paduxaano, Ymo menepob 00MHCHbI
usmeHAamMo C66ﬁ, 4mobbl UMb 8 3MOM HOBOM OKpyHeHuu».

YTO TAKOE [INCKYCCUOH-
HbIA PUHI?

Yaamaembie konneru!

MossonbTe npegnoxuTe Bam Hosyio
$opmy McTBMA
v ayautopun. Mol Hassanm ee

«[INCKYCCUOHHDIN PUHID,

3a 5 MUHYT A0KNAAUMK NPEANOMUAT
Bam aprymesTo! B 3aumTy TE3uca, no
OTHOWIEHMIO K KOTOPOMY ele noka
He sbipaboraHa uetkan odpuumans-
HaA NO3UUMA.

3aTem NocneAyroT BONPOCH! OT ABYX
rpynn onNNOHEeHTOB: BOCTOPMKEeHHbIX
ONTUMMUCTOBY U KHEMCNPABUMBIX
CKEeNnTUKoB», AOMBA\CMK oTBevyaerT Ha
BONPOCH! O4EHD KPATKO 1 onpeae-
NEHHO.

Bo spems 3toit 6mu-amucKyccum ol
MOXeTe 3anucaTb CBOM BONPOC M
33/1aTb €10 TaKIKE AOKNAAUMKY.

OueHb HaAEEeMCA, UTO B KOHLIE payH-
Aia N0 NPeANoKEHHOMY Tesucy y Bac
onpegenuTecA cobCTBEHHAA NO3ULMA
1 Bbl CMOETE e BbIPa3uTb B ro10Co-
BaHWM: KPACHAA KAPTOUKA—
NCOTNACEH), CUHAA KAPTOUKA—

«He yGegumm»,

o

1

Hop6epm BuHep

JIMCKYCCUOHHBIN PUHT « POPMUPOBAHUE
WHXEHEPHOT'O MbBIILIJIEHUA:
MEYTbBI U PEAJIbHOCTDb».

Paynp 1.

CerogHa npodeccuio nHeHepa no3aHo Bbibupatb 8 10-11 knacce.

K nH)xeHepHoMy TBOpYecTBY NnprobLyaTtb Hafl0 € AETCKOro caja.

LLinepx AHaTtonuit AnbbepToBuy, 3amecTutens avpektopa Jlabopatopuu He-
NpepbIBHOIO MaTemMaTuyeckoro ob6pasoBaHua.

Baw 80npoc K 0OKNad4uKy:

PayHp 2.

CraHb yyacTHMKOM Mex gyHapoaHoro npoekra «MHxeHepbl 6yaywero»
TexHonormm UHayctpum 4.0 6yayT B TBOMX pyKax.
LWapTykosa Onbra MuxaitnosHa, pykosoauTelb NpoeKTa «MHxeHepbl Byay-

wero» MK «Mpucodpm.
Baw eonpoc K 00KNad4uKy:

PayHg 3.

HoBaa TeXHONOrMA MHTEPHET-BeL el CKOPO U3MEHUT LWKoNy. UHTepHeT-
Belleli — 0cBauBaeM CO LIKO/IbHOM CKaMbM.
be3sepxos Uropb HUKoNaesuy, neaaror AO0NOAHUTENbHOrO o6pasosanusa CMN6

AUT, npeanpuHumaTens.
Baw eonpoc K 00KNAOYUKY::
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o % [IPUIVIALIAEM HA CEKL[MM MACTEP-KJIACCOB

Yem Mbl pyKOBOACTBOBA-
JINCb, KOTA,A COCTaBNANU
nporpammy macrep-
Knaccos?

JNioboi macTep-knacc gomweH

06nafath rnasHbIM KAUECTBOM —
o Aonwes BbiTb nonesex caywa-
Teno. Buem e sbipamaerca ata

nonbsa?

1. Macrep-knacc o/mKeH OTKpbI-
BaTh ANA YHECTHUKOB YTO-TO
Hosoe. 310 MoxeT BbiTb acnex-
TOM M3BECTHOTO ye paHee,
ANU NPUHUMNUAENBHO HOBLIM

SHaHUEM U/UNM HABBIKOM.

~

. Macrep-knacc gomueH npeso- TEXHUYECKOE
CTaBMTL YHACTHMKaM BO3MOXK-
HOCTb NPaKTHYecKUX Npob

npeAnaraembix TEXHONOTMIA.

MNpepnaraembie ysacTHUKAM Ha

MacTep-Knacce AeHCTBNA A0MK-
Hbt BbiTb NOHATHBI AR TeX, KTO
Bnepsbie CTa/KMBAETCA C AaH-

HOM TexHonorMei.

. Matepuan mactep-knacca
%

wmeTn
XapaKTep ¥ A/1A YHaCTHUKOB
OCTaBAATL NO3UTUBHDBIN Cnes
«noAyuMNOCHY.

w

. Mocne macrep-knacca yuacTHu-
K1 0BAzaTenbHO A0MKHDI NoAy-
UMTD KOHKPETHBIE MaTepuansl
{

Ha

poAy P

Taupm, npumeps! U np.) utobbl

noaxe 06paTUTLCA K HUM.

BA3A STEM-
3OOEKTUBHBIE ®OPMbI PABOTbI

'E C—

B HAYA/IbHOM LUKOJIE -
APKUIA MUP AETCTBA

B
EcTECTRDNA uAs
MATEMATUKA - 0 HIOREHEPHOE HOCTBO
OBPA30BAHMA.

BUPTYA/IbHAA POBOTOTEXHUKA UTU
KAK 3AHUMATbLCS POBOTOTEXHUKOWM
BE3 CMELYUANIBHOIO O6OPYAOBAHUA

TBOPYECTBO

3D-MOJE/NIPOBAHME:
OT MEPBbIX LWArOB
[10 BECKPAWHUX FOPU30OHTOB

Cekuus 1, ka6. 2.
MATEMATHUKA -
BA3A STEM-OBPA30

3DPEKTHUBHBIE ¢

Aoknad-npeseHmayus «dopmbl BHEYPOUHOM AeATeNnbHO- Macmep-kaacc
CTU MaTeMaTU4eCcKon Hanpae/1eHHOCTU» «MatemaTuueckuin AYKUMOH»
Capamyd Upura AnekcaHopoeHa, " 0 Way WUpura Cep C 0 Upura AnexcaHdpoeHa yyumens
p lemcKo20 Hay4H P HO20 Y I mamemamuku wkonsl 255
umonuNOZSS Memoducm no MU Ao ticko2o
patioHa /i B Muxati
B Xoze moknaza ciaymarend I Test ¢ opu BHEYPOYHOI POPMHPOBAHMIO YCTONHYHBOIO MHTEpeca K Pas/IMYHBIM 001acTAM Mare-

JIeSITeIBHOCTH 110 Pa3sBHTHIO MaTeMaTHYeckoro MBIIUIEHHS M3 OTbITa
paboTsl 0 00 ng yguTeneil MaTeMaTMKM IIKOJIbI
Ne255. B mIKo/IbHOM JKI3HH €CTh He TOJIbKO YPOKH, HHTepec K Mpeine-
TaM MOJKHO NMpo6yauTs i BHe YpoKoB. IIpeZMeTHbIe Helen MaTeMaru-
qecxon Hanpae/JeHHOCTH M BHeYPOUHbIe 3aHATHA arpodHpOBaHHBIMH

BO T yHalUpXes p BO3pAcTa B MHD MaTeMari-
Ku. Bl yersnumre o (bop\mponaﬂuu M Pa3BUTNH HaBBIKOB aHANUTHYE-
CKOTO MBINUIEHUS, Hay4qHO NBCKOTO  Xa]
criocobHocTelf K paboTe cO CHOKHBIMH aOCTPAKTHBIMH 00BEKTaMM, C
MHOXXeCTBeHHBIMH JeyKTHBHBEIMH CBA3AMH.

MaTHKH crocobcTsyeT nposefieHne 3h@dEeKTMBHBIX H MHTePecHBIX IS
yHammxes KOHKYPCHO-MrpoBbix Meponpusatuii. C dopmarom Marema-
THYECKOro ayKIDIOHA Bbl NMO3HAKOMHTECh Ha MacTep-Kiacce. ITozHarh
3CTETHKY M KpacoTy 3ajad, BBIITH 3a PaMKH IPOrpaMMbl, BOCTIHTATb
KyIbTypY MaTeMaTH4YecKoTo MBIIUIEHNS 1 PeYH I03BOJSIOT M0106HbIe

ponpuaTHA. M T AYKIMOHB! MPOXDZAT B WIKOJE 255
TOCTOSIHHO, HEOTHOKPATHO B e MaTeMarn-

pa, 9ecKoro ayKIMOHA Kak FOOZCKOTD MEpOTpHATHS.
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Aoknad-npeseHmayus «BupTyanbHas po6GOTOTEXHUKA -

KOMMNbIOTEpPHbIE NPUIOXKEHUA U UX BOSMOXXHOCTU»
Mod)e Kupwm Amumpuesuy,

HO20 061

Cne AT,

memoducm wronsi Ne255

Hepexxo B oTeer Ha oripoc: «ITouenmy He pasBuBaeTcs poﬁo‘rommca
B mKone?» ITonydaeM OTBeT: «Y Hac HET COOTBETCT

BaHMA, 3TO CIMIIKOM Zoporo». B noxnane aax 0d3op nocrynﬂux KOM-
MbIOTEPHBIX MPHIIOKEHHI, KOTODbI€ I103BOIOT BECTH KYPC 0CHOB po6o-

MJIPI KAK 3AHHMATBCH
BE3 CIIEIIMAJIBHOTI'O OB

Macmep-«nacc «Mm(pouom'ponnep 310 npocro!»

Kodp

N9278.

PaboTa ¢ nmxpommpomlepmm—am BaKHOE HanpasjleHue pasBUTHA
LIKO. Ipo Arduino cabimanu , Hasep-

HO, BCe. Ozmam KOTZIa peyb 3aX0MT Mpo YPOK MHGBOPMATHKH, BCE CXO-

IATCA BO MHEHMH, YTO NpenojasaTs MNPOrpaMMHPOBAHHME MHKPO-

KOHTDPOJUIEPOB B YPOYHON JeATelbHOCTH—3al OYeHb

CI0KHO BBIIONHHMas. ABTOD MacTep-Kiacca paspaboTan cpeay mpo-

P P 2 4 wop

rpaMMH

TO " oI 503-

MHKPOKOHTpo/Ulepa Arduino B rpadudeckom 6504-
HoM Buze. ITozobrHo TRIK Studio mpouece HammcaHHs MPOrpaMMbl

MOXKHOCTH CPeJIH nporpaamnponanmt TRIK Studio—oTegect
pa3paboTin, abcomoTHO HecrnarHoii i cBO6OIHO PacIpocTpaHseMoit n
o6HOBIsSeMON. BHpTyanbHbll po60T MMUTUDYeT paboTy MAeaIn3upo-
BaHHOTO poboTa, N03B0.IsAA 0TpaboTaTh 3ayMaHHbIl atroput. Kpome
TOTO BO3MOJKEH DejKHMM CHMYJISIIHH peantbHoil ¢usnxu. Cpena coemMe-
cTiMa ¢ poboToTexHMyeckuMn KoHcrpyktopamu (NXT, EV3, TPHUK,
eC/IN OHH eCTh B HATMYNH).

TOXOXK, CKOpee, Ha pa3paboTKy 610K-cXeMBbl, HeYKe/IN HalucaHne Koza.
TIpnnosxeHne anpo6HPOBaHoO B IIKOJE, YI0OHO H JIErKo BOCIIPHHHMaeT-
cs1 ZeTbMH. XOPOIIo MOAXOANT A1 MPOBEIeHNs YPOKOB H OpraHH3aliy
3aHATHIl BHEYPOUHOIl JesTeNbHOCTH. ABNSeTCS XOPOIMM HHCTPYMeH-
TOM TIPOTEJeBTHKH PaboThl ¢ MHKPOKOHTPOJUIEPHBIMH YCTPOiicTBaMU.
Ha MacTep-Kj1acce CIyIIATeNN CaMi CMOTYT B 3TOM YOeINThes.

Aoknad-npesenmayua «PopmMbl 3aHATUA TEXHUYECKUM

TBOP‘-IGCTBOM B Ha4YaNbHOW WKone»,
Y Knaccos Ne255 [Meveru /lodmuna EezeHbes-
0 OHA wrone! Ne255

3,
P

Ha, soa epy
Ay yK Arria Cep
Manenbxie netd mobsaT urpats. Cospemernbie YMK Nno3poisioT erko
OpraHM30BBIBATh /UL YJAIINXCA PasTHYHbIe TT03HABaTeTbHble HIPHI H
caeaTh MHTEPECHBIM OCBOEHHE MEePBBIX IAr0B Kak B MPOTpaMMHPOBa-
HUH NPOCTEHIINX AIMOPUTMOB, TAK H B KOHCTPYMPOBaHUH HECTOKHBIX
O ToM Kak MOCTPOMTb 3aHATHA C JeTbMH 1-4 KJIaccoB

Macmep-knacc «Acnonb3osaHue NPOrpaMMmHOR cpeabl
SCRATCH u po6oTOTeXHMYECKMX KOHCTpyKkTOoposB LEGO

WEDO 2.0»

Xoduii Unwa HOp y
dopm PHTM! 0 MBIILIeHNS JIydIne BCero HauuHarh
¢ HaYaIbHOM MKOIEL XopomHM pecypeoM JUlst OpraHu3aliy 3aHa il
ABNAETCA BHEYPOuYHasA JesTebHOCTh. Kak moMousb JeTaM caenats mep-
BBl Marn B arropuTMuke? Kak caenars 310 3aHATHE YBIEKaTeTbHBIM 1
TOHATHLIM Bbl Y3HaeTe Ha MacTep-Kjiacce 10 NMPOrpaMMHpPOBaHHIO B
cpezie Scratch. ABTop MacTep-K1acca NO3HAKOMMT CIVIIaTeN el He ToJb-

b wronel Ne255.

L

PacCKaKyT Ielarory, KOTopble Ha MpaKTHKe HCIOJB3YIOT Pas.
VMK 215 npoBeieHNs 3 aHsATHi BHEYPOYHO AeATeTbHOCTH.
Byayt mpeactanensl YMK «YMmHas muena», BUPTyalbHas cpeaa
«YMmHaa nuena» u YMK Lego

Aoknad-npeseHmayus «Kak cpopmmuposatb Haebik 3D-

Cekums 4, kab. 47, 3Tax 4
3D-MO/IEJINPOBAHMUE:
OT MEPBBIX IIIATOB

J10 BECKPAHUX I'OPU3

KO ¢ it 1 cBOOOHO-pacIpOCTPaHAeMoil BU3YalbHOIl cpe-
ZI0i1 MPOTPaMMHPOBAHMSA, 7€ JerK0 M MHTYMTHBHO TIOHSTHO MOJKHO
PearTH30BbIBaTh BCe AIrOPHTMITYECKHe KOHCTPYKIHH, HO M TIPOJEMOH-
CTpHpyeT HOCTB Th C I CKDHIITOB PeabHbIM
poboToM, cobpaHHBIM H3 KOHCTpyKTopa LEGO WEDO 2.0.

Macmep-knacc «3D-MOfeNMpoBaHne U MeXnpeameTHas

MOAENMPOBAHMA U KOHCTPYMPOBAHMA B YPOUYHOW, BHE- AEATe/IbHOCTbY
yPOuHO pes )CTH, AONONHUTENbHOM o06pasosa- C(nupud Anna Ardp , neo 0 020 06p
HUS, ¥ ducm No255.

HUMU» fApmonurckas Mapuma BonbeHoeHa, K.N.H., 3amecmumens Ou-
no U pab Ne255

Ha macTep-Kiacce BBl CMOJKeTe ¢efaTh NepBble mard B obnacm 3D-

MO,

uau 'HYTC K MHOTOTPaHHBIM BO3MOXKHOCTAM 3TOii

Py

TEeXHOJIOTHH.
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OCHOBHBIE CChIJIKH:

YBaaeMble roctu!

Caitt «Mckpa» E % E http://proiskra.ru/ e

NOAAEPIKKM fen-
TenbHocTM no dop-
MMUPOBaHMIO UHKe-
HEepPHOro MbilUNEHUA

FSHOR Crccol WirepHaEHmITa pA Caiit E E http://olymp3d.ru/
Fipisl st «UHKeHepHoe 3D-
LWIKONBHUKaM»

[=]
L

i

{

o BupryanoHbie nepa-
roruyeckume cTyammn
prny
um.A.U.l'epuerHa n
ero coobuiecrs

B

: CraHuma meTtpo )
WML, Aamupanteiickoro «TeXHONOTUYECKMIA UHCTUTYTY

] ‘ \ paiioHa _ “ ' _@

Mecro npoBeaeHHus:

TocypaperBeHHOe OI0/7KeTHOe yUpesk/ieHne JOIOTHUTEIbHOr0 NPodecCHOHATBHOTO MeAarornyeckoro
00pasoBaHMsA LEHTP NOBBIIIEHHS KBATH(UKALNH CrelHaancToB « IHpopMaoHHO-MeToAnIecKHil
LlenTp» Axmupanreiickoro paiiona Caukt-Ilerepbypra

Anpec nposeeHus:

Habepesxnas pekn QoHTaHKH 134, A.

Metpo «TexHOIOrHYecK il HHCTHTYT»

Tponeiibycsr: 3, 8.

AgTobyc: 10.

Tpamsaii: 16.

Mapmpytasle Taken: K-9o0, K-115, K-177.

OpHEeHTHpBI: TOCTHHHIA «A3HMYT», epecedeHHe TpouIkoro mpocnexra 1 JIepMOHTOBCKOTO ITPOCIIEKTA.
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