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MHOACHUTEJIbBHASA 3AIIMCKA

JlonomauTenpHas obmeodpa3oaTenpHas (001epa3BuBaroIIas) mporpaMmma
o podororexuuke u nporpammuposanuio «POBOTEXHUKA» Briitouaer B ce04
M3YUYEHHUE PAJIa HAMPABJICHUH B 00JIaCTH KOHCTPYUPOBAHUSA U MOJICTTUPOBAHUA,
MPOrpaMMUPOBAHUSA U PEIICHUA PA3JIMUHBIX TEXHUUECKHUX 3a7a4.

[Tporpamma «PoOoTOTEXHMKA» HMeeT TeXHHYECKYH HAIMPaBJIEHHOCTD.
IIporpamMmma paccunMTaHa Ha 2 roja OOydeHHS W JaeT O0bEM TEXHUUYECKUX H
€CTECTBEHHO-HAYUYHbIX KOMMETEHIWH, KOTOPHIMH BIIOJHE MOXKET OBJIAJICTh
COBPEMCHHBIN IIKOJIbHAK, OPHWEHTHPOBAHHBIN HAa HAYYHO-TEXHHUECKOE W/WITH
TEXHOJIOTUYECKOE  HampaBjeHWE  najbHedmiero  obpazoBanwss u  cdepy
npodeccronanpHOM nestenpbHocTH. [[porpaMMa oprueHTHpPOBaHa, B TIEPBYIO OUEPEb
Ha  pedsAT, IKENMAlomMWX  OCHOBATEIbHO  WM3y4HWTh  cdepy  NPUMECHEHHS
pPOOOTH3MPOBAHHBIX TEXHOJIOTHH W  TIONYUYHTh TPAKTHUECKWE HABBIKH B
KOHCTPYUPOBAHWU U MPOrPAMMHUPOBAHUU POOOTOTEXHUUECKUX YCTPOUCTB Ha 0aze
koHCcTpykTOopoB LEGO 1 Arduino.

JlanHast mporpaMMa peanm3yercs B paMkax (eaepaabHOro MpoekTa «Y crex
KaXI0ro peOCHKa» B paMKax HalMOHAIBHOro mpoekra «OO0pa3oBaHuE» B 4acTH
CO3/IaHUA HOBBIX MECT JIOMOJIHUTEIHLHOrO 00pa30oBaHus €Tel B 00pa3oBaTEIbHBIX
opranuzanuax Huxxeropoackoit odnactu.

AKTYaJbHOCTh POrpaMMbl 00YCJIOBJIEHA TEM, UTO B HACTOAIIMA MOMEHT B
Poccun  pa3BuUBaIOTCS ~ HAHO-TEXHOJOTHUM,  J3JIEKTPOHUKA,  MEXaHUKA U
NporpaMMHpPOBAHUE T.€. CO3peBaeT OyarojaTrHasd TMoYBa JUIsl  Pa3BUTHA
KOMMBIOTEPHBIX TEXHOJOTHH M poOOTOTEXHUKHU. POOOTOTEXHHUUYECKUE YCTPOHCTBA
WHTEHCHUBHO MTPOHMUKAIOT MPAKTUYECKH BO BCE CEPHI MEATCITHHOCTH YEIOBEKA. ITO
HOBBIM 3Tam B pa3BuTHH 00I1IecTBa. OUEeBUAHO, YTO OH TPEOYET CBOCBPEMEHHOTO
oOpazoBaHusA, oOecmeunBaroero 0asy s €CTECTBEHHOTO W OCMBICIICHHOTO
WCIOJTb30BAHUS COOTBETCTBYIONIMX YCTPONCTB U TEXHONOTHH, MPodheCcCHOHATBHOM
OpUCHTAIlMM M OOECIEUCHHUS HENPEPHIBHOTO 00pPa30BaTEIbHOTO MPOILIECcCca.
dakTuuecKkd NporpaMMa TMpU3BAHA PEIIUTh ABE B3aUMOCBA3AaHHBIC 33/aUH:

npodeccroHabHas  OpUEHTAIMsl pPedsIT B TEXHWUECKH CIIOXKHOW  cdepe



poOOTOTEXHUKH B (POPMHUPOBAHUE aICKBATHOT'O CI0CO0A MBIIILJICHUS.

Ilemarorudveckas mejiecoo0pPa3sHOCTDh 3aKTIOYACTCS HE TOJNBKO B Pa3BUTHH
TEXHUYECKUX CIOCOOHOCTEH W BO3MOXKHOCTEH CpPEICTBAMH KOHCTPYKTHBHO-
TEXHOJIOTHYECKOTO MOAX0/1a, TAPMOHHU3AIIAN OTHOIECHUN PeOCHKA W OKPYIKAIOIIETO
MHUpPa, HO W B Pa3BUTHA CO3WAATEIBHBIX CHOCOOHOCTEH, YCTOWUHMBOTO
MPOTUBOCTOSTHUSA JIIOOBIM HETATUBHBIM  COIHAIBHBIM W COIUOTEXHUUYECKUM
MIPOSIBIICHUSIM.

OtramunTebHbIE 0COOEHHOCTH AAHHOI MPOTrPaMMBbI COCTOST B TOM, UTO B
€€ OCHOBE JICKWUT WJES WCIOIb30BaHUSA B OOYYEHHMHM COOCTBEHHON aKTUBHOCTH
yuamuxcs. KoHmenusa nanHoi nporpaMMbl - TEOPHs Pa3BUBAOIIETO OOYyUCHHS B
KaHBE KPUTHUECKOTO MBINIJICHUA. B OCHOBE CO3HATEILHOTO aKTa YUCHUS B CUCTEME
Pa3BUBAIOIIETO OOYUYEHUS JICKHAT CIMOCOOHOCTh K TMPOMYKTHUBHOMY TBOPUYECKOMY
BOOOpaXCHUIO W MBITIUICHHIO. bojiee Toro, 6€3 BHICOKOTO YPOBHS Pa3BUTHE ITHX
MPOIECCOB BOOOINE HEBO3MOKHO HH YCHEIIHOEe O00ydeHHWe, HM CaMOOOydeHHE.
NMEeHHO OHW ONpeAensaioT pPa3BUTHE TBOPUYECKOTO TIOTCHIMAJIA dYeiaoBeka. [
OTOBHOCTH K TBOPUECTBY (DOPMHPYETCS HA OCHOBE TAaKWX KAUE€CTB KAK BHUMAHHUE W
HaOIIOAATETbHOCTD, BOOOpakeHHUE 1 (DaHTa3Ms, CMEIIOCTh M HAXOUHUBOCTh, YMCHHE
OPHUEHTUPOBATHCS B  OKPYKAIOMIEM MHPE, TNPOW3BOJbHAA TMaMsiITh ©  JIp.
Hcnonb3oBanre mporpaMmbl TO3BOJISIET CTHMYJIHPOBATH CIIOCOOHOCTH JETEH K
o0pa3HOMYy W CBOOOJHOMY BOCTIPHATHIO OKPYKAIOMIETO MHUpa (JFOACH, TPUPOIHI,
KYJIbTYPHBIX IIEHHOCTEH), €r0 aHaJIN3y U KOHCTPYKTUBHOMY CHHTE3Y.

Ileas mporpammbl: (GopMHUPOBAHWE TBOPUYECKUX M HAYYHO-TEXHUUYECKHX
KOMIICTEHITMHA  OOYyJaloNuXCcsi B  HEPA3PHIBHOM E€AWHCTBE C BOCIMTAHHEM
KOMMYHUKATHBHBIX KAa4eCTB W IEJICHANIPABJICHHOCTH JIMYHOCTH UYEPE3 CHUCTEMY
MPAKTUKO-OPUCHTUPOBAHHBIX ~ TPYNIOBBIX  3QHATHH W CAMOCTOATEIHHOMN
JEATENPHOCTH OOYYalOMUXCsA MO CO3JaHUI0 POOOTOTEXHHUYECKUX YCTPOWCTB,

peaIarOminuXx MMOCTABJICHHBIC 3a1d4H.



3anaun nporpamMmbl
Oobyuarommue:

* OOyuuTh MEPBOHAYATLHBIM 3HAHUAM O KOHCTPYKIMUA POOOTOTEXHUUECKUX
YCTPOWCTB;

* TO3HAKOMUTH YYalIMXCA C TPUHIWANIAMH W METOJaMu pa3pabOTKH,
KOHCTPYHPOBAHUSA W TPOTPAMMHUPOBAHMS YIIPABISEMBIX SJICKTPOHHBIX YCTPOWCTB
Ha 0a3ze BeraucauTenbHou miatdopmsl LEGO u Arduino.

* pa3BUTh  HABBIKK  MPOTPAMMHUPOBAHHMS B COBPEMEHHOW  Cpene
MPOrPaMMHUPOBAHKS YIITyOUTh 3HAHWA, MMOBBICUTh MOTHBAIMIO K OOYUEHHUIO TyTEM
MPAKTHYECKOTO HMHTETPUPOBAHHOTO TPUMEHCHWSA 3HAHWM, TIOJIyYCHHBIX B
Pa3TUIHBIX 00pa30BaTENbHBIX 001aCTAX (MaTeMaTnka, (pu3rka, HHHOPMATHKA);

* Pa3BUTh UHTEPEC K HAYUHO-TEXHAUECKOMY, HHIKCHEPHO
KOHCTPYKTOPCKOMY TBOPYECTBY, C(hOPMHUPOBATH OOIIEHAYYHBIE i TEXHOJIOTHUECKHE
HABBIKH KOHCTPYHPOBAHUSA U IPOCKTUPOBAHUSA, PA3BUTh
TBOPUYECKHE CTIOCOOHOCTH YUAITAXCA.

* OOyuuTh npaBuiiaM Oe30MacHOM padbOTHI.

PasBuBaromme:

* CdopmupoBars 1 pa3BUTh KPEATHBHOCTH, THOKOCTh M CAMOCTOATEIIbHOCTh

MBIIIUICHUS HA OCHOBE UTPOBBIX 00PA30BATEIbHBIX U BOCHUTATEIbHBIX TEXHOJIOTHIA;
» CdopmupoBars 1 pa3BUTh HABBIKK TPOCSKTUPOBAHUS M KOHCTPYUPOBAHMSI,

 (Co3marh ONTHMAJIbHOE MOTHBALIMOHHOE MPOCTPAHCTBO I JACTCKOTO
TBOPYECTRA.

BocnuraTenbHbie:

* Pa3BuTh KOMMYHUKATHBHBIC HABBIKH,

» CdopmupoBarh HaBBIKH KOJUICKTHBHOM PabOTHI;

» Bocnurarh TonepaHTHOE MBIIIIJICHUE.

Aapecat nporpamMmbl

Bospact gereit, yuacTByIoIux B peanu3anuu nporpamMmel 8 -17 jer. et 813
JIeT - 3TO Hayajo MepPexOoaHOT0 BO3PACTa, MOATOMY B ATOT IMEPHOJ HYKHO OBITh C

pe6eHKOM MAaKCHMaJIbBHO BHUMATCIbHBIM, OCTOPOIKHBIM H TOJICPAHTHBIM. 910 YIKC



HE MAaJIbllliA, HO €I¢ HE CTapiiue NeTH. [akod BO3pacT OOBEAMHSAET YacTH
XapaKTEPOB, MPHUCYIINE CTAPIIAM JCTAM (MHTC/UICKTYyaJIbHOE Pa3BUTHE, HOPMBI
MOpaJIH, MPOTHBOPEUHNBOCTD W T.I1.) M MJIAJIIAM (HEMOCPEICTBEHHOCTh, HEYMEHHUE
KOHIICHTPUPOBATh BHUMAHKE U T.11.). J[eTH Takoro Bo3pacTa Beeraa rOTOBBI TIOMOYb,
TaK KaK Yy HUX pa3BUTO >kelaHue nuaepcta. [losromy Heobxoaumo pazpaboTaTh
CHUCTEMY MOTHBAIlMM M ToompeHui. [Ipm HapylmieHMH TpaBHII MOBEACHHS, KaK
MPaBWIIO, UAYT HA ATOT MIar OCO3HAHHO, 3HAs, YTO MOXHO, a uTo HeT. Yacto aerm
3aXOTAT TOJEIUTHCA CBOMMHU CEKPETAMH, JOBEPHUTHh KaKyi-Tu00 WHGOPMAIHIO,
MOTIPOCUTH TOMOITH. Bricaymare pebeHka, naTh COBET OYECHb BAXHO. BaxHO
BBIJICTTATH JIUCPA B KOJUICKTUBE, CIIJIOTHTD HX.

Jletn cTpeMsATCs MOApaKkaTh CTAPIIAM U IPUMEP TIe1arora O4eHb BaxeH. Jletn
AKTUBHO TIPOSBJIAIOT CAMOCTOSITENIBHOCTh, CTAparOTCA CTaTh Kak MOXHO Oolee
HE3aBUCUMBIMH. Bce 3TM KadecTBa memaror MOJDKEH Pa3yMHO HWCIIOIb30BaTh B
pabore ¢ nerbmu. Opraam3anus padoTsl kak ¢ npoaykramu LEGO Education Tak u ¢
Arduino 6azupyercs Ha MPUHIMIEC TPAKTHUCCKOTO OOyUCHHMS. Ydaluecs cHavaja
OO0yMBIBAIOT, a 3aT€M CO3MAl0T pa3nyHbie Mojenu. [Ipw 3TOM aKkTWBU3ANAA
YCBOCHHS yueOHOTO MaTepHajia JOCTHraeTcs Onarogaps TOMY, YTO MO3T M PYKH
«paboraror BMecTe». Ilpu cOopke Mojenel, ydammecss He TOJIbKO BBICTYMAIOT B
KAueCTBE IOHBIX HCCIIEA0BATENCH 1 MHXXKeHEPOB. OHM €I1¢ W BOBJICUCHBI B UTPOBYIO
eaTeNbHOCTh. Urpast ¢ poOOTOM, TIKOJIBHHUKH C JIETKOCTHIO YCBAWBAIOT 3HAHWA W3
€CTECTBEHHBIX HAyK, TEXHOJIOTWH, MAaTEMaTWKH, HE OOSCHh COBEPINATh OMMUOKH H
UCTIPABJIATh BX. Beas poboT HE MOXET 00uAeTh peOEHKa, CAeaTh eMy 3aMEUYaHHe
WM BBICTABHTH OICHKY, HO IPH TOM OH IOCTOSHHO IMOOYXKJIAaeT WX MBICIUTh U
peIIaTh BO3HUKAIOIIHAE MPOOIEMBI.

Mern 14-17 ner, ydacTBYIOIIME B peAIU3ALUM TPOTrPaMMBbl, 3TO YiKe
nofpocTK. Ha CMEHy KOHKPETHOMY MPHUXOIUT JIOTHYECKOE MBIIUICHHE. ITO
MPOSABIIACTCS B KPUTHIM3ME W TpeOOBAaHWM MOKa3aTenbCcTB. [loapocTok Temeph
TATOTUTCSI KOHKPETHBIM, €r0 HAUYMHAIOT HWHTEpPecoBaTh (Gumocodckre BOMPOCH
(mpo6IEMBI TIPOUCXOKICHUS MUPA, YeIoBeKa). [ [pOUCX0MUT OTKPBITHE MHEPA

MICUXUYECKOr0, BHUMAHHUE MOAPOCTKA BMEPBbIe oOpaliacTca Ha JApyrux juid. J{us



MOJAPOCTKOB XApAaKTEPHO HOBOE OTHOIIEHHWE K YueHHIO. [1oapoCTOK CTpeMUTCs K
caM000pa30BaHUI0, MPUYEM YACTO CTAHOBUTCS PABHOAYIIHBIM K ouieHke. [Topoit
HaOMIO/IaeTCd  PACXOKIACHUE MEXKAY HMHTEUIEKTYaIbHBIMA BO3MOXHOCTAMH U
ycrexamu B ydeOe: BO3MOXKHOCTH BBICOKME, a ycmnexu Huskue. Pabortas co
CTapIICKIACCHUKAMHU, MPOSBUBIIMMUA HHTEPEC K POOOTOTEXHUKE HE3QM0ITO [0
OKOHYAHUA IIKOJIbI, MPUXOAUTCS OCOOEHHO OEPENKHO U TIATEIBHO OTHOCUTCS K MX
BPEMEHU. CO3/1aBaTh WHAWBWAYAJbHBIC 3aJaHUs, OOJbINE BHUMAHWA YICIAThH
camocTtosaTeabHOH padote. [lpu paboTe UCMONB3YIOTCSA PaA3IUUHBIC TPUEMBI
IPYIIOBON ACATENBHOCTH B PA3HOYPOBHEBBIX rpynmnax Jyisi 00y4eHHs SJEMEHTaM
KOOMEpallUuK, BHECEHUA B COOCTBEHHYIO JEATEIbHOCTh CAMOOLICHKH,
B3aUMOOIICHKH, yMEHUE pabdoTaTh C TEXHUUYECKON JUTEpPaTypod U BBIACISATH
TJIABHOE.
O0beM nporpaMmMbl M PEKUM 3aHATHIA

[Tporpamma paccunTaHa Ha JiBa roja o0yuenus. O0mas
MPOAOIDKUTENBHOCTh 00yUEHHUS COCTaBsIeT 296 yaca, KOJTMUECTBO YaCOB B KaXKJI0M
yueOHOM ronay - 148.

JIJist ycneniHo# peanuzanyy TporpaMMsbl 1e1eco00pa3Ho 00bEIMHEHUE IETEH
B Y4Y€OHBbIE TPYIIbl YUCIACHHOCTbIO OT 8 10 15 uenoBek. B yueOHyto rpynny
MIPUHUMAIOTCA BCE XKeNatonue, 0€3 cneiuaibHoro oToopa.

[Tpu OnpeeICHUN pexnMa 3aHATHHA YUTCHBI CaHWUTaPHO-
SMUAEMUOIOTHUECKUE  TPEOOBAaHUS K YUPEKIACHUSAM  JIOMOJHUTEIBHOTO
oOpa3oBaHus jnerei. 3anatus Ha | u 2 rogy oOydeHust mMpoBOAATCA 2 pa3a B HENEIIO
mo 2 4yaca, ¢ mepepbiBom 10-15 mun (mrs rpynm aerei or 8 mo 10 n;er
MPOAOIDKUTENBHOCTD YueOHoro uaca pasHa 30 mun, s aereit ctapiie 10 geT paBHa
45 wmma (B cootrBerctBuu ¢ «llocraHoBienue [7aBHOTO TOCYAapCTBEHHOTO
canutapHoro Bpaua P® ot 4 utonsa 2014 roma Ned41 r. Mocksa "O0 yTBepKaeHUH
CanlluH 2.4.4.3172-14 "CaHWTapHO-3MIUAECMHUOJOTUUCKAE TPeOOBAHUS K
YCTPOUCTBY COJEPNKAHUIO M OpraHu3aluu pekuMa padoThl 00pa30BATEIbHbBIX
OpraHu3alui JOMOJHUTENBHOrO o0Opa3oBaHuA jAereil». CTpyKTypa Kaxaoro

3aHATHUA 3aBUCUT OT KOHerTHOﬁ TCMBI U PCIHIACMEBIX B HEH 3agay.



@opMbI 1 METOABI OPTaHU3ANNH 00Pa30BaTEIHHOTO MPOIIEcca

Meroanka mpeaycMaTpuBaeT MPOBEACHUE 3aHATHH B Pa3IUUHBIX (hopMax:
TPYNIIOBOM, MMAPHOM, UHAUBUYAJIbHOM.

IIporpamma mepBoro roaa o0O0ydYeHHs] TIPETYCMATPUBAET B OCHOBHOM
2pynnosvie U NAapHvie 3aHsmus, Teab KOTOPBIX IMOMOYb PEOEHKY YBEPEHHO
YyBCTBOBATh C€0S B Pa3IMUHBIX BUJAX ACATENbHOCTH. [Ipemmomnaraercs, 4To B
TEUCHUE ABYX JIET OOyUEHHs y AeTelt PopMHUpyeTCss JOCTATOUHBIN YPOBEHb YMEHHUH
¥ HABBIKOB WTPOBOTO KOHCTpyHpoBaHWA. Ha 3Tom ¢oHE yke BBIACTIIOTCA Oonee
KOMIICTEHTHBIE, BBICOKO MOTHBHPOBAHHBIE W  JaKe, MOXKHO  CKa3aTh,
poecCHOHaTbHO OPUEHTUPOBAHHBIC JICTH.

Ha BTOpoM roay oO0yuyeHusi BO3MOXXHO IIPOBEACHUE UHOUBUOYAIbHBLX
3anamuti, TENb KOTOPBIX - Pa3BUTHE YHHUKAIBHOTO COUETAHHUS CHOCOOHOCTEH,
YMEHUH W HABBIKOB W JaK€ HAYAIbHBIX MPO(ECCHOHATBHBIX (KOHCTPYKTOPCKHX )
NPEANOUYTEHU .

B pamkax ydeOHOrO mjiaHa Kaxaoro roja o0co00 BBIACICHBI YacChl,
UCIIONTb3yeMbIe /TS pa3padOTKH U TOATOTOBKH POOOTOB K COPEBHOBAHUSM, YUACTHE
B COPEBHOBAHWSIX. JTH Yachl YETKO HE PACIPEACIICHBI 1O BPEMEHH, MOCKOJIBKY
3aBUCAT OT rpadyika COPEBHOBATEIBLHOTO MPOIECCa W PE3YIbTaTUBHOCTH YYACTHS
KOMaH/T BOCTUTAHHUKOB.

O:xunaembie pe3yJibTaTbl

OO0yuaronmica NoJIyYuT 3HAHUS 0:

* HayKe W TEXHUKE KaK CIoco0e PaIrMOHAIbHO-TIPAKTHIECKOTO OCBOCHHS
OKPYXKArOIIEro MUpa,;

» poboTax, Kak 00 aBTOHOMHBIX MOJYJISIX, TIPETHA3HAUCHHBIX JIJI PEIICHUAS
CJIOXHBIX TIPAKTHYECKUAX 33134,

* WCTOPHH M MIEPCIICKTUBAX PA3BUTHA POOOTOTEXHUKH,

* poboroTexHHUeCcKkuX mardgopmax s 00pa3oBaTEIbHBIX YUPEKJACHHUH, B
yactHocT LEGO Education u Arduino.

* pobocmopTe, Kak OJTHOM W3 HAIlPaBJICHUH TEXHHUECKUX BUJIOB CIIOPTA;

¢ (I)I/ISI/ILIGCKI/IX, MATCMATHYCCKUX H JIOTHYCCKHUX TCOPHAX, ITOIOKCHHBIX B



OCHOBY TIPOCKTHPOBAHUS U YIIPABJIICHUS POOOTaAMH,

* (umocodckux W KyJIbTYPHBIX OCOOCHHOCTSAX POOOTOTEXHHMKH, KaK YaCTH
00IIEUET0BEYECKON KYJIbTYPHI;

oBJajeer -

KPUTHYECKAM, KOHCTPYKTHBHUCTCKMM W  QITOPUTMHYECKAM  CTHIISIMH
MBITIJICHUS

TEXHUYECKUMHU KOMIIETCHIIUAMHA B cepe pOOOTOTEXHHMKH, TOCTATOUYHBIMH
JUTSI TIOTYYEHUS BBICIIETO 00pa30BaHus 10 JAHHOMY HAMPaBJICHALO,

HA0OpOM KOMMYHHMKATUBHBIX KOMIIETCHIMH, MO3BOJISIFOIIMX 0€30071€3HEHHO
BOUTH ¥ (DYHKITMOHUPOBATH 0€3 HAMPSHKEHUS B KOMaH/E, COOPAHHOM IS PEIICHUAS
HEKOTOPOU TEXHUUECKON POOJIEMBI;

pa3oBbeT (paHTa3WIO, 3PUTENBHO-O0PA3HYIO TaMATh, PALMOHAIBHOE
BOCTIPHSATHE TCHCTBUTEIIBHOCTH,

HAYUYHTCS PENIaTh MPAKTUUECKUAE 33/1a49H, UCTIONIb3Ysl HA0Op TEXHHUECKUX U
WHTEIUICKTYAJTbHBIX YMEHUH HA YPOBHE MX CBOOOHOTO UCTIOIh30BAHNS,

MPUOOPETET YBAKATEIHLHOE OTHOIIEHUE K TPYAY KakK K 00S3aTEIIbHOMY 3TaIy

pean3aluy JIO00H NHTEIUIEKTYAlTbHOM UIEH.



YUEBHBIN IIJIAH

JIOTIOJIHUTENIbHOM 00111€00pa30oBaTebHON 0011IEpa3BUBAIOIICH MPOrpaMMbl
«PobGoroTexHukay

Cpok peanu3zaiiuu mporpammsl 2 roaa

Bozpact yuamuxcs ¢ 8 jger

®dopma
[POM.aTT 1 rox 0ByucHus 2 ron oByucHus Bcero nenens/
cCTalum- YacoB IO
Hanmvenosanwme xypca, et TPOTPAVME
(Mo ayst, 6ioKa, pasaena,
NPEAMETA, AUCLUILTHHbI) 5( @ = 5( m g

2 |8 |F 2 |8 |2 :

o] o] Q o] o] Q — 5

s |8 |E g |3 E8 |2

aa] aa] < /M aa] < g T
Beeacuue. IlepBransie 18 18
cBeACHMs 0 PoboTax

26 26
MzyucHne cpeasl YIIPaBACHU |
MPOTPaMMHPOBAHUS
KoucTtpyuposanue poOOTOB 8 73
Lego u Arduino.
28 28
Co3nanvic HHIUBUYATbHBIX U
[PYIIOBBIX TIPOCKTOB
YuacTHe B COPCBHOBAHUIX 44 44
Htorosoe 3aHATHE. 3a4€T 4 4
[TpomerkyTouHas
aTTecTaIu
106 106

Beeacuue. [loBTopeHue.
CGopka poboToB qist
[POBEACHHS SKCIICPHUMCHTOB
'YyacTre B COPCBHOBAHHUAX 38 38
HTorosoc 3aHsTue. 3a4eT 4 4
[ IpomerkyTouHas
aTTecTaI
Bcero no mporpamme 8 37 148 37 148 296 74




COJIEP/KAHUE YYEBHOI'O IIVTAHA
Pabouas nporpamma
IepBblii rog 00yyeHus

Tema 1 BBeneHue B po00TOTEXHUKY

Beoanoe 3anarue. OcHOBBI 6e30macHOi padboThl. MHCTPYKTaX MO TEXHUKE
0e3onacHocTu. [IpuMeHeHne poOOTOB B COBPEMEHHOM MUPE: OT JACTCKUX UTPYIIIEK,
JI0 CEPbE3HBIX HAYYHBIX MCCIIEAOBATEIBCKUX pa3paboTok. JlemoHcTpanms
MEPEAOBBIX TEXHOJIOTHYECKAX pPa3padOTOK, mpeacTaBiasieMbix B Tokmo Ha
MexayHapoaHot — BbicTaBke  po0oTOoB.  OCHOBHBIE  POOOTOTEXHHUUYECKHE
COpPEBHOBAHHUSA
Tema 2 IlepBuuHble cBeJAeHNsl 0 poOoTax

Hctopus poGOTOTEXHUKH OT TIIyOOKOW MPEBHOCTH 10 Hammx aHei. Mmes
co3nanust pobotroB. Uro Takoe pobor. OmnpeneneHue MOHATHS «podoTay.
Kmaccudukanms poOoTOoB MO Ha3HAueHWIO. BHabl COBpEMEHHBIX pPOOOTOB.
3nakoMcTBO ¢ Habopom Lego Mindstorms u Arduino. OCHOBHBIE >JIEMCHTHI,
OCHOBHBIE TIPUEMBI COCTMHECHUS W KOHCTpyHpoBaHus. KoHCTpyupoBaHue mepBoro
pobora.

Tema 3 N3yueHue cpeabl yripaBjieHus U MPOrpaMMHPOBAHUS

Buasl u HazHaueHue nporpaMmMHoOro odecneueHus. OCHOBBI pabOThI B Cpefie
nporpammupoBaans Lego m Arduino. M3yuenme ONOKOB: IBWMIKEHUE, KIATh,
CEHCOp, LMK U nepexmoyarens. Co3qaHue MpOCTEHIINX JIMHEHHBIX TPOrpaMM:
JBYDKEHUE BIIEpE, Ha3ad, MOBOPOT HA 3aJIaHHBIN YTOJI, IBMKCHHE TT0 KPYTY.

Tema 4 KoncrpyupoBanue podotos Lego u Arduino.

CnocoObl mepenaurd ABMXKEHHUS TMPU KOHCTPYMPOBAHMM POOOTOB Ha 0Oase
KOHCTPYKTOpOoB Lego m Arduino. OCHOBBI TPOCKTHUPOBAHWS W MOJICITMPOBAHUS
ANIEKTPOHHOTO ycTpoicTBa Ha 0aze Lego m ApaymHo. Mexanwdeckas mepenada.
[lepenatounoe orHowmeHnue. Bomyok. Penykrop. TectmpoBaHne MOTOPOB U
JATYMKOB. YTpaBiieHne MoTopamu. COCTOSHHE MOTOPOB. BCTpoeHHBIN maTumk
000poToB. CHHXPOHU3ALIMSA MOTOPOB. PeXXUM UMY IbCHOW MOTYJISIIIUU.

3epkanbHOE HamnpasieHnue. Jlarunku. Hactpoiika MOTOpPOB U AaTUnKOB. Tun
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JATYAKOB.
Tema S5 Co3nanue HHIUBHAYAJBHBIX H T'PYHIIIOBBIX MIPOEKTOB
Paspabotka npoekra Pacnpenenenue no rpynnam. @opMyIupoBKa 3a1aud Ha
pazpaboTky nmpoekTa rpymnne. Onucanue MoJIelieH, pacnpeacieHne 00I3aHHOCTEH B
rpynmne mo cOopke, OTiIaaKe, MPOrpaMMHUPOBAHUI0 Moaeau. OnrcaHue PENieHAs B
B¢ ONOK-cXeMm, Wian TekcToM. Co3maHuio MEHCTBYIOMEH MOMCTH. Y TOUHCHHE
nmapamMeTpoB MpoekTa. J[omojJHEeHne MPOEKTa CXEMaMH, YCIOBHBIMH UEPTEKAMH,
ommcarenbHON dYacThio. OOHOBIEHWE mapameTpoB [lpeacraBienne TpoekTa.
Pazpabotka npe3enTammu /1S 3amuThl mpoekTa. [lyOmuunas 3amuTa mpoeKToB.
Tema 6 YuacTtue B COPeBHOBAHUSAX
HNzyuenne paBUI COpPEBHOBAHUM Koncrpymnposanue poborta
[TporpammupoBanue podora. COopka poboTa MO NaMATH HA  BpeMs.
[TponoKUTENBHOCTh COOPKH: 30-60 munyt. [IpoBeneHne COpeBHOBAHMS.
PaccmaTpuBaem u u3ydaeM KOHCTPYKIHIO podoTta modeaurtens. HeoO0XxoaumMo n3yunTh
KOHCTPYKITHH, BBISIBUTH TIFOCH 1 MUHYCHI po0oTa.
IIpomexxkyTounas arrecramus. 3aueT - BrimoHEHNE KOMIUTEKCHOM PabOTHI
0 NPEMIOKEHHON MOJIEIIH.
Pabouasi nporpamma
Bropoii roa
o0y4YeHust
Tema 1 Beenenmue
BBoanoe 3ansatue. OCHOBBI O€30macHOM padOThI
[ToBTOpEHME OCHOBHBIX MPUHITUTIOB KOHCTPYUPOBAHUS U MOJCITUPOBAHUS POOOTOB,
Tema 2 Coopka poO0TOB 111 MPOBEIEHUS YIKCTIEPUMEHTOB
Texnomorus n ¢m3uka. COOpka W HM3ydEeHHUE MOJACICH PEATbHBIX MAIIWH.
WN3yuenne MammvH, OCHAMICHHBIX MOTOPOM. M3ydeHne MPUHITAIIOB MCTIONh30BAHUS
MIACTMACCOBBIX JIOTIACTEH IS TPOW3BOJICTBA, HAKOIUICHHWS W TEpPeIadydl SHEPTUU
BETpA;

[TaeBmaTnka
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COopka peanbHBIX MOJEIEH H HCCIEAOBAaHUE HA WX OCHOBE TEMBbI
«ITHeBmaruka». M3ydeHne CUIOBBIX YCTAaHOBOK M HMX KOMIOHEHTOB. M3mepenue
JIABJICHUS B MacKaysax U 0apax. M3yueHne KUHETUUECKON U OTEHIUAJIbHOW YHEPTHH.
Bo0300HOBIsSIEMbIE€ HCTOYHUKH SHEPTUH

ITonyuenne HaBBIKOB cOOpKH HacToAmmx moaeneit LEGO - Bo300OHOBIsAEMBIX
HMCTOYHUKOB SHepruu. M3yueHune NpuHIKUINOB MPOU3BOICTBA, MEPEIAYN, COXPAHEHUA,
npeoOpazoBanuss ©  1oTpediaeHus dSHepruu. OOydeHHe JAeTed  OCHOBaM
MPOCKTUPOBAHUS U COOPKHU MOJAENEH.

Pa3paborka rpynmnoBsIx ¥ HHAWBUAYAJTBHBIX ITPOCKTOB.

Pacnpenenenue no rpynmnam. GopMyMpoBKa 3aJa4l HA pa3padOTKy NpOeKTa
rpynne. Onucanue MoJeeH, pacnpeaeieHue 00s3aHHOCTEH B Tpymiie Mo cOopke,
OTJIAJAKE, MPOrpaMMHUPOBAHMIO MOAETH. ONMUCAaHUE PEIICHUS B BUAE OJOK-CXEM, WU
TekcToM. Co3maHui0 JEHCTBYIOIIEH MOJAENH. YTOYHEHHUE MMApaMETPOB MPOEKTA.
JlomoHEeHHE MPOEKTa CXEMaMHM, YCIOBHBIMHU UEPTEXKAMHU, OMUCATENBHON 4YaCThIO.
Oo6Hnosnenue napamerpoB IIpeacraBnenue npoekra. PazpadoTka mpe3eHTauu At
3amuThl  npoekta. IlyOmwunas 3ammura mnpoektoB Tema 3 VYuactne B
COPEeBHOBAHUSX

HN3yuenune MPaBUJI COPEBHOBAHM I KonctpyupoBanue pobora
[TporpammupoBanue podota. COopka poboTa MO NaMATH HA  BpeMs.
[TpoaoKUTENBHOCTh COOPKH: 30-60 munyt. [IpoBeneHne COpeBHOBAHMS.
PaccmarpuBaem v u3ydyaem KOHCTPYKLUO podota nodeautens. HeodxoamMo n3yuuTs
KOHCTPYKITHH, BBISIBUTH IUIFOCH 1 MHHYCHI po0OTa.

[TpomexxyTouHas arrectaiua. 3auet - TBopueckas paboTa mo cOOCTBEHHBIM

9CKHU3aM C UCIIOJIB30BAHUCM PA3JIMYHBIX MATCPHUAJIOB.
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«Po00oTOTEeXHUKA»

(rxonny xth roaw oafixryrrorrrxer)

Ne HaumeHnoBaHmue pa3nesioB u TeM Konnyectso 1yacos
n/n Teoper. IpakTHuecknx Bcero
I'pynmn. IHapueix
1 Beenenue B po60oTOTEXHHKY 2 2 ) 4
1.1 § 1 1 ) 2
BsoHoe 3anstue. OCHOBH Oe30macHOH paboTH
12 1 1 ) 2
OcHoBHBIC POOOTOTCXHHUESCKHE COPCBHOBAHUS
2 IlepBu4HbIe cBeneHus1 0 podoTax 6 4 4 14
2.1 2 ) ) 2
HcTopus poboToTexHuKH. BHIBI KOHCTPYKTOPOB
2.2 Buakomumes ¢ HaGopom Lego Mindstorms u Arduino. 2 2 2 6
OCHOBHBIC BJICMCHTBI, OCHOBHBIC TPHEMBI
COCIUHCHHS M KOHCTPYHPOBAHHUS
2.3 |[KoHcTpyupoBaHue mepeoro podora b b ) 6
3 4
H3y4denue cpeab! ynpaBJjeHHs U 6 16 26
NPOrpaMMHPOBAHHS
3.1 - -
Buapl v Ha3HAYCHUE MPOTPAMMHOTO 00CCIICUCHHUS 2 2
3.2 |OcHoBBI paboTh B cpeae mMporpamMmupoBanus Lego 1 > - 6 3
Arduino.
33 2 4 10 16
Co3aaHue MpOCTEHINIX TUHCHHBIX MPOTPaMM Ha
Lego. Cpeaa nporpamvuposanust 1t Apayuso (IDE
Arduino) u s3pIK mporpammuposanms Processing
4
Koucrpyuposanue po6oros Lego u Arduino. 6 10 12 28
4.1 ICnoco6wr nepeaayu JBYDKCHUS pH 2 4 4 10
KOHCTPYHPOBAaHHH POOOTOB Ha 6a3e KOHCTPYKTOPOB
Lego u Arduino.
42 TecTnpoBaHE MOTOPOB U JATINKOB 4 6 8 18
S 4
Co3paHne HHANBHAYAJIbHBIX H IPYNIOBBIX 12 12 )8
NPOEKTOB
5.1 PaspaboTka npoekTa 2 10 10 22
5.2 [IpeacrasacHUE MPoCKTa 2 2 2 6
6 YuacTHe B COpeBHOBAHHSIX 4 40 44
6.1 Hsyuenne npaBui copeBHOBaHUH 4 4 10
6.2 Koncrpyuposanue pobota 18 18
6.3 IMporpamvupoBanue podora 18 18
7 5 5 - 4
Hrorosoe 3ansitue. IlpomexxyTounast arrecranus
Hroro 30 74 44 148
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«P000TOTeXHHUKA»

(BTODOII roa 00vueHus)

Ne HaumeHoBaHue pa3nesioB H TeM Konunuecrso yacos
n/n Teoper. IpakTHuecknx Bcero
I'pynmn. IHapueix
1 Beeaenne 2 2 - 4
1.1 § 1 1 ) 2
Beoanoe 3ansatue. OcHOBH 6e30macHON paboThl
12 [ToeTOpeHNE 1 1 - )
52 32
2 COopka po0OTOB AJ1s1 IPOBEAECHHUS 18 102
PKCIIEPHMEHTOB
71 [Texuomorus n ¢duznka g 18 12 38
22 [THeBMaTHKa b 14 g 24
2.3 |Bo30OHOBISEMBIC HCTOYHUKH SHEPTUH 6 ] P 16
2.4 |PazpaGoTKa rPyNIOBEIX ¥ HHIMBHIY ATbHBIX ) 12 10 24
MPOCKTOB
3 [Yuacrue B copeBHOBaHHAX 4 34 38
3.1 Hsyuenne npaBui copeBHOBaHUH 4 6 10
3.2  |KoncTpyuposanue podora 14 14
3.3 [[Iporpammuposanuc podbora 14 10
4 5 5 - 4
Hrorosoe 3ansitue. IlpomexyTouHnasi arrectauus
Hroro 26 90 32 148

14




To CCHTIOPD OKTSIOPH HOAGPb exabpb SIHBapb (erpann MapT anpers Mai HIOHB HIONb aBrycT loce Beero 4acos 1o
ro nporpa me
A
Iy,
06 Hea
y“ e/
ac
€H
o8
Hs
?I- N o ?I- is o g,
- o
v | o o o =l =P = % o [o |oo e o |0 | |o I L N e A (S S 1 O I = e = O X =T[5 =~ = Pl |= | |= H:
SEEEIIERP @ o S g o S S AR S R L g« TEEREPrPIEFEELREIZNGERZ FEEF TG @ e A L
= 1% |n |2 |= e I o s - I S T o =T T =T e = o = L (e B O - N e P = b v [N S | 28 |0 | [= R T e S - I N =
S S |- & |« = |= | I o [ A o = B 1 O (T R O [ oW L~ B I [ S DTt RUR IS S = = |a [o Bl= | &[S |~ & [= = |= [~ S = |8 N
2 2 &
=
_ [T [CO [ [No |- 00 [N o |- <7 [CO M [No |- OO [oN [0 [ [@ [co [ D o [t"- |00 [oN o [ [co [T D [No [T 00 ON [0 [T [co D [NO 00 [oN o (D [T NO
a1 <9 v R S pe co co Jco [CO  [eo co e CO  |co [T T st T I o ) P
4
N
'?‘O 00}
Q‘CO
&
w4 44 MM 4444 44K A4 A 4B A KK KIEKIEKIEKEKIEKIEKIEKIEK KKK
%O.NO<N
5‘<N<N
=
2 4
o M M 444 4 4 4 4 4 4 4 4 4 K 4 4 4 44 4 4 4P M4 4 4 4 K KK KK KK KKK KK K K K

KAJIEHJAPHBIN YYEBHBIN I'PA®UK HA 20

21-2022 YUEBHDIi I'OJL
JIONOJIHUTEIbHOII OBIIIEOBPA30BATEJIBHOI IPOIPAMMBI «POBOTOTEXHUKA »

ATTecTanms, TMarHoCTHKA
Y4ueOHbIE YaCh

Kanukymnel

15



O®OPMbI ATTECTALIUN.

[IpomexyTouHasa arrectanusa npoBoauTcs cornacHo [lonoxennto o gopmax,
MEPUOANYHOCTH U TIOPAJIKE TEKYIIEro KOHTPOJISI YCIEBAEMOCTH, MPOMEKYTOUHOM
arTecTalMi  o0ydarouuxcss MyYHUIHUNAIBHOTO  OFOJKETHOTO  YUPEXKACHUS
JOTIOJTHUTENIbHOTO 00pa3oBanus «l{eHTpa BHELIKOIbHOU paboTh» 1 pa3 B TeueHue
yuebnoro roga ¢ 10 mo 30 mas. Arrecraius mpoBoauTcsa B (popMe 3auera B BHIEC:
MUHH-COPEBHOBAHUH, 3aIIUThl NpoekTa. OHA MpPeaycMaTpUBAECT TEOPETHUECKYIO U
MPAKTUUECKYI0 MOJATOTOBKY OOYYalOIIMXCS B COOTBETCTBUHU C TPEOOBAHUSAMHU
JOTIOJTHUTENIbHOW — oOliepa3BuBaroliel nporpammel. [lo wuroram arrecrauuu
OTIPEENIETCS] YPOBEHb OCBOSHUSA MPOTPAMMEbI (3a4€T/HE3aUeT) W B KypHaA ydeTa
paboyero BpeMEHM Iefarora JOMOJHHUTENBHOIO  00pa30BaHUSA  3aHOCATCA

PE3YNBTATHI TIO KAXAOMY 3Tamny (Toy) oOyUeHHS.

OHEHOYHBIE MATEPUA/JIbI

1 roa o0yveHust
®opwma arrectanyu Ha 1 rogy oOydeHHs - 3a4eT, KOTOPhIHA MPOXOAUT B BU/IE
MUHW-COPCBHOBAHWM TIO 3aJaHHON Kareropuw (B paMKax KaXIOW TPYIIbI
oOydatommuxcsa). MuHIMaNbHOE KOMMYECTBO OajIOB JUIsl TONYyYEHHUS 3aueTra - 6
OanioB
Kpurepun ouenku:
- KOHCTPYKIHS poOoTa;
- HaMHUCaHWE MPOTrPaMMBbl;
- KOMaHjJHas padoTa;
- BBITOJHEHUE 3aJaHUs 10 JAHHON KaTeropuu.
Kaxaplit kputepuii olieHUBaeTcs B 3 Gauia.
1-5 6anna (MUHIMAJTEHBIHA YPOBEHB) - YacTasl IIOMOIIb YIUTEN S, HSTTPOUHAS
KOHCTPYKIIMS poOO0Ta, HECIaXKEHHAd pad0Ta KOMAH/Ibl, HE BBITIOJIHEHO 3a/IaHHUE.
6-9 GamoB (CpeMHMIA YPOBEHB) - PEAKAs MOMOIIb YUATEN A, KOHCTPYKITUS
po0oTa ¢ HE3HAYUTENbHBIMU HEIOUETAMU, 3aJaHUE BHITIOJIHEHO C OLIMOKaMU.

10-12 GanmoB (MakCUMaJTbHBIM YPOBEHB) - Kpemkas KOHCTPYKIHsA pPoOoTa,
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CllakeHHas paboTa KOMaH/IbI, 3aJaHUE BHITTIOJTHEHO TIPABUIIBHO.

2 rox o0y4eHust

®opwma arrectanmu Ha 2 ToAy OOYUCHHS - 3a4€T B BUAE 3aIIUTH POEKTA 110
3aaHHON TeMe (B paMKax Kakaou Tpynmsel oOydarommxcs). MmuHHMabHOE
KOJIMUECTBO OaJUIOB 1A MOIyUYeHUd 3aueTa - 6 0asios.

Kpurepun ouenku:

- KOHCTPYKIHS poOOTa U IEPCTIEKTUBHI €TI0 MAaCCOBOTO IPUMEHEHHU S,

- HaMMCaHWE MPOTPAMMBI C UCTIOJIb30BAHUEM PA3IMUHBIX OJIOKOB;

- AeMoHcTpalms podoTa, KPEaTUBHOCTH B BHITIOTHEHWH TBOPUYECKUX 3aJaHUM,
MPE3CHTAITHA.

Kaxnapiit kputepuii olieHuBaeTcs B 3 O6aia.

1-5 Gannma (MUHUMAIBHBIM YPOBEHB) - YacTas MOMOIb YUHTENS, HEMPOUHAs
KOHCTPYKITHsT poboTa, HecnakeHHas paboTa KOMaHIbI, HE TMOATOTOBJICHA
MPE3CHTAITHA.

6-9 OammoB (CpemHWid YPOBEHB) - pEAKas TOMOINb YUUTENS, KOHCTPYKIIHUS
po0oTa C HE3HAUUTETLHBIMH HEA0UETAMHU.

10-12 GanmmoB (MakCUMaJTbHBIH YPOBEHB) - Kpemkas KOHCTPYKIHsS pPoOoTa,
cakeHHas paboTa KOMaH[bI, JEMOHCTpAIlMA M TMPE3CHTAIMA BHITIOJTHEHA BCEMH
yY9aCTHUKAMW KOMaH/IbI.

Teoperndeckass MOATOTOBKAX B paMKax MNPOMEKYTOYHOW aTTECTAIMH
OILICHUBAETCS 0 pe3ynbraram Tectupoanus (I Ipumoxenue 1).

Texkymmii KOHTPOJIbL

OcBoeHue JAHHOU JOTOJIHUTETbHOM 0011e00pa3zoBaTebHON
OOITIepa3BUBAONICH  MPOTPaMMBI  COMPOBOXKIACTCA  TEKYIIAM  KOHTPOJIEM
ycneBaeMocTH. Tekymmuii KOHTPOJb YCIEBAGMOCTH OOYYalOMMXCS - 93TO
CHUCTEMATHYECKasi TMPOBEPKAa OOpPa30BATENBbHBIX JOCTHKEHUW OO0YyUaroOmuXcs,
MPOBOAUMAs TIEAATOTOM JTOTIOTHUTEIFHOTO O00pPa30BaHUsA B XOJE OCYIECTBICHUS
o0pa3oBaTeNbHOW  ACATEILHOCTA B COOTBETCTBHM C  JOMOJHHUTEIHLHON

o011e00pa3oBaTeyibHON 00IIEPa3BUBAOIIEH TPOrPAMMON.
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B pamkax Tekyimero KOHTPOJIS TIOC/IE OKOHYAHHWS KaXKIOTO TMOJYTOIUs
O0ydYeHHs IPEAYCMOTPEHO TPEACTABICHHE COOCTBEHHOTO MPOEKTA, OIICHABAEMOTO
O CIICYIOIIAM KPUTEPHSIM:

- KOHCTpyKuHUs poboTta

- TEPCHEKTHUBHI €r0 MaCCOBOTO TPUMEHEHHU S,

- HalMCAaHWE MPOTPAMMBI,

- JAeMOHcTpalusa podoTa

- HOBHW3HA B BHITIOJTHEHUH TBOPUYCCKHUX 3 JaHHM
- TPE3CHTANNA MTPOCKTA.

Taxxe ypoBEHb OCBOSHHSA MPOTPAaMMbl KOHTPOJIUPYETCA C TMOMOIIBIO
COPEBHOBAHMIA, KOTOPBIE TPOBOSTCSA B TPYIIAX, ONEHKA COPEBHOBAHUN MPOXOIUT

O CIICYIOIIAM KPUTEPHSIM:
- KOHCTpyKUHUs poboTta

- YPOBCHb BBLIIIOJIHCHHA 3aAdHHA (HOJ'IHOCTI)IO 4041 LIEICTI/I"IHO)

- BpEMs BBINOJTHEHUA 3a/IJaHUA
CopeBHOBaHUS HA TOPOJCKOM, PAfOHHOM MU OOJIACTHOM YPOBHSAX OLIEHUBAKOTCA IO
KPUTEPUSIM TPOMUCAHHBIX B COOTBETCTBYIOIIUX TOJIOKEHUSIX M PeErjlaMeHTax

COPECBHOBAHUM.
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METOANYECKHUE MATEPHUAJIbI

No Paznen nmn Tema DopmbI samsTHii ITpuémMer 1 METOIB OpTaHMU3ALIN AunaxTHaeckuit Texnraeckoe noj[);)epﬂh:;m
HPOrpamMmel yueOHO-BOCIIUTATEIBHOTO TIPOIIECCa MaTepHai OCHAIICHHC 3aHATUH roron
BBCICHHC B KomGunupoBaHHas, ITamsaTky, § KOMHLIOTep,v ) Ompoc,
oeceaa, JICKIUH MeTO/EL, B OCHOBE KOTOPBIX JIEHKHT CriocoGMy TP THMEAHHHbIE MY JIbTHME A HHBIH CaMOCTOSITE IbHAS
POOOTOTEXHUKY OprAHHALHH AHATHS: MaTepHaTbI NPOEKTOP, pabora,
1. cnosecHetii (YCTHOE U3OKEHIE, PC3CHTALHA

Oecena)

2. Haenasouwiil (Mokas
BHICOMATCPHANIOB, WILTIOCTPAITHH,
HaAOIIOACHHE, OKA3 (MCTIOJHCHIUC)
negarorom, paboTa o oopasny u
ap.)

MCTO,Z[LI, B OCHOBC KOTOPBIX  JICKUT)

VPOBEHD JEATEIBHOCTU JETEH:

1. obwacnumenvHo-
UTIOCIMPAMUGHBIL - 1ETU
BOCIIPUHUMAIOT U YCBAUBAKOT
TOTOBYIO HHPOPMALTHIO

2. penpooyKmuGHblil - YIaIuecs
BOCIIPOU3BOAAT TOJTYUCHHBIC

3HAHUS U OCBOSHHBIE CIIOCOOBI

JIEATEIBHOCTU
MeTopl, B OCHOBE KOTOPBIX JICKHUT GhopMmal
OpraHu3alyyd  JACSTEIBHOCTH  VUAIIMXCH
3aHATUA:

1. ¢pponmainvusiii -
OZHOBpPEMEHHAs paboTa CO BCEMH

YUIAITUMUCA

TBOPYCCKUX padoT,
Urpa-UCIbITAHUC,
KOJICKTHBHAS
pediekcus, OT3bIB,
KOJUIEKTUBHBI N
aHaM3 padoT,
CaMOaHAIH3
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UHOUBUOYATTBHO-(PPOHMATLHBIT -
YepeAOBaHNEC HHANBHAYAIBHBIX U
(dpoHTaTBEHEIX QopM paboTh
2pynnoeoii - opraHu3aiis padoTel
MO MaJTeIM rpymmam (ot 2 xo 7
YCJIOBEK)
KOJLIEKMUBHO-2PYNNOGOU -
BBITIOJIHCHHC 331aHUH MaJTBIMU
IPYNIIAMH, OCICIYOIAs
MPE3CHTALMS PE3YIbTATOB
BBIIOTHCHUSA 33JaHUI U UX
0606meHne

8 napax - opranu3zauys padoThl 1Mo
napam

UHOUBUOY ATLHBILIT -
HWHIMBUAYAJIBHOC BBITIOTHCHUC
3aJaHul, pereHue npodiaeM

3HAKOMCTBO C

KOHCTPYKTOPOM

KoMmOnHMpoBaHHOE
3aHATHE,
MPaKTUICCKOES
3aHATHE,
COPEBHOBAHHE

MeTobl, B OCHOBE KOTOPBIX JICKUT CIIOCO0
OpraHu3aLNN 3aHATHS:

L.

c106ecHbill (YCTHOE U3TI0KCHHUE,
Oecena)

HazaoHbI (TIOKa3
BHICOMATCPHANIOB, HILTIOCTPAITHH,
HaOJIFOICHHME, TTOKA3(UCIIOTHCHHIE)
MeAaroromM, padoTa mno oopasiy u
Ap.)

npaxmuyeckuil (TPCHUHT, cOOpKa
MOJCIICH IO CXEMaM,
HHCTPYKLMSM.

MCTO,Z[LI, B OCHOBC KOTOPBIX JICXKUT

YPOBEHb ACATCIBHOCTH ACTEH:

TMamsarkwy,
MHCTPYKITAH,
CXEMBI,

MY IbTHMEHUHBIC
MaTepUaIbl

KommnproTep,

MY IbTHMEIUNHBIN
[IPOEKTOP,
KOHCTPYKTOP
Mindstorms
Education EV3,
Arduino

Omnpoc, ,
CaMOCTOSITCITbHAS
paboTa, , urpa-
HUCIIBITAHUC,
KOJICKTHBHAS
pediekcust, OT3bIB,
KOJUICKTUBHBI U
aHaM3 pador,
caMOaHaIHu3

1.

00BACHUMEIbHO-
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UAIOCINPAMUGHBIEL - IETU
BOCHIPUHUMAIOT U YCBAUBAKOT
rOTOBYHO MH(OPMAITHIO
PEnPOOYKMUGHBIE - VIAIMHECSE
BOCIIPOU3BOAAT MTOJTYUCHHBIC
3HAHUS U OCBOCHHBIC CIIOCOOBI
JCATCTbHOCTH
YACMUYHO-NOUCKOBYLII - YIaCTHC
,Z[CTCI\/'I B KOJUICKTHBHOM ITOHCKC,
pELIEHHE MOCTABJICHHOM 3a1a4u
COBMECTHO € TICarorom
UCCe008aAMENbCKUL -
CaMOCTOSITCIbHAS TBOPUCCKAST
paboTa yJarmmxcsl.

MGTO,Z[LI B OCHOBC KOTOPBIX JICXKHUT

(l)O[)Ma Opradu3aniu __ACATCIbHOCTHU

YIUNWXCS 3aHATHA:

1

2.

@ponmanvhbiii - 0THOBPEMCHHASL
padoTa co BCeMH VUAIUMHCS
KOMICKIMUEHBbIT - OpTaHA3aLu
MPOOIEMHO-TIOUCKOBOTO HITH
TBOPUYECKOr0 B3aUMOACHCTBUA
MEIKAY BCCMH JCTBMH
UHOUBUOYATIBHO-(IPOHMATLHBIT -
YCPEAOBAHNC WHAUBHAYAIBHBIX U
(poHTaTBEHEIX QopM paboThI
2pynnoeoti - opranu3zanys padboTel
MO MaJIBIM rpynmam (ot

2 10 7 4enoBeK)
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KOJIEKMUBHO-2PYNNOGOT -
BBITIOJITHCHUC Sa,Z[aHI/Iﬁ MaJIbIMHU
IPYNIIAMH, TOCICIYIOIAs
MPE3CHTALMS PE3YIbTATOB
BBITIOTHCHUSA 33JaHUH U UX
0000mmeHne

8 napax - opranu3anus paboTH 0
napam

UHOUBUOYATLHBITE -
UHAUBUAYAJTBbHOC BBITIOJITHCHUC
3aJaHul, pereHue npodiaeM

Konctpyuposanne

KoMmOnHMpoBaHHOE
3aHATHE,
MPaKTHICCKOES
3aHATHE,
COPEBHOBAHHE

MeTobl, B OCHOBE KOTOPBIX JICKUT CIIOCO0
OpraHu3aLNN 3aHATHS:

1.

c106ecHbill (YCTHOE N3TI0KCHHUE,
Oecena)

Haeasonbsll (Mokas
BUICOMATCPHAIIOB, HILTIOCTPALIHH,
HaAOIIOACHHE, TIOKA3 (MCIOJHCHIUES)
nejarorom, paboTa o obpasny u
ap.)

npaxmuyeckuil (TPCHUHT, cOOpKa
MOJCIICH IO CXEMaM,
HHCTPYKLMSM.

MeToapl, B OCHOBC KOTOPBIX JICIKUT
VPOBEHD JEATEIBHOCTU JETEH:
1.

00BACHUMENLHO-
UNTIOCIMPAMUGHDILL - 1ETU
BOCHpI/IHI/IMaIOT nu YCBaI/IBaIOT
TOTOBYIO HHPOPMALTHIO

2. penpoOyKmMueHblil - yIaImecst

BOCHpOI/ISBO,Z[HT HOHy‘IeHHbIC
3HAHUS U OCBOSHHBIE CIIOCOOBI

TMamsarkwy,
MHCTPYKITAH,
CXEMBI,

MY IbTHMEHUUHBIC
MaTepUaIbl

KommeroTep,

MY IbTHMEIUNHBIN
[IPOEKTOP,
KOHCTPYKTOP
Mindstorms
Education EV3,
Arduino

Omnpoc, BHICTaBKa,
CaMOCTOSITCITbHAS
paborTa,
MPC3CHTAITAS
TBOPYCCKUX PadoT,
Urpa-UCIbITaAHUC,
bece,
KOJICKTHBHAS
pediekcus, OT3bIB,
KOJUIEKTUBHBI
aHam3 pador,
CaMOaHaJTH3
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MeTobl, B OCHOBE KOTOPBIX JICKHUT HopMmal
OpraHu3alyyd  JACSTEIBHOCTH  VUAIIMXCH
3aHATUA:

1.

6.

8 napax - oprasuzanys padoTsl

JCATCTbHOCTH
YACHMUYHO-NOUCKOBYIT] - YIaCTHC
,Z[eTCﬁ B KOJITICKTHBHOM ITOHCKC,
pELIEHHE MOCTABICHHOM 3a1auu
COBMECTHO € TICJarorom
ucce008ameNbCrUli -
CaMOCTOSITCIbHAS TBOPUCCKAST
padoTa yqarmuxcs.

¢pornmanvhbill - ONHOBPEMCHHASL
padoTa co BCeMH VUAIUMHCS
KOMICKIMUGHBIL - OpTaHU3aLUA
MPOOIEMHO-TIOUCKOBOTO HITH
TBOPUYECKOrO B3aUMOACIHCTBUA
MEKIY BCEMH JETHMU
UHOUBUOYATLHO-(DPOHMATLHBIT -
YepeAOBaHNEC HHANBHAYAIBHBIX U
(poHTaIBEHEIX GopM paboTh
2pynnoeoii - opranuzanus padoThl
MO MaJTbIM rpymmam (ot 2 xo 7
YCJIOBEK)
KOJNIEKMUBHO-2PYNNOGOT -
BBIMIOJIHCHHC 331aHUH MaTBIMU
IPYNIIAMH, TOCICIYIOLAs
MPE3CHTALMS PE3YIbTATOB
BBITIOTHCHUSA 33JaHUH U UX
0000mmeHne
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o mapam
7. UHOUBUOYANLHBIT -

WHIUBUAYAIBLHOE BBIMIOTHEHUE 3aJaHUil,

peIIeHUe MPodIeM

MexaHmueckas

nepeaada

KoMmOnHMpoBaHHOE
3aHATHE,
MPaKTHICCKOES
3aHATHE,
COPEBHOBAHHE

MeTobl, B OCHOBE KOTOPBIX JICKUT CIIOCO0

OpTraHu3alvuu 3aHATHL:

1.

c106ecHbill (YCTHOE N3TI0KCHHUE,
becena) Haeasaouwstil (okas
BUICOMATCPHAIOB, HILTIOCTPALIUH,
HAOIIOACHHE, TIOKA3 (MCIOJHCHIUE)
nejarorom, paboTa 1o obpasny u
ap.)

npaxmuyeckuii (TPCHUHT, cOOpKa
MOJICJICH TIO CXEMaM,
HHCTPYKLMSM.

MCTO,Z[LI, B OCHOBC KOTOPBIX JICZKUT

YPOBEHb ACATCIBHOCTH ACTEH:

1.

00BACHUMENLHO-
UTIOCIMPAMUGHDILT - 1ETU
BOCHpI/IHI/IMaIOT nu YCBaI/IBaIOT
TOTOBYIO HH(POPMALTHIO

2. penpoOyKMuGHbll - YIaIuecs

BOCHpOI/ISBO,Z[HT HOJ'Iy‘IeHHbIC
3HAHMS ¥ OCBOCHHBIC CITIOCOOBI
JEATEIBHOCTH
YACHMUYHO-NOUCKOBYIT] - YIaCTHC
,Z[GTGI\/'I B KOJIJICKTHBHOM ITOHCKC,
pELIEHNE MOCTABJICHHOM 3a1a4u
COBMECTHO € IIEArOroM
ucciedosameibCKuii -
CaMOCTOSITCIbHAS TBOPUCCKAST

TMamsarkwy,
MHCTPYKITAH,
CXEMBI,

My IbTHMEIHUHBIC
MaTepUaIbL

KommeroTep,

MY IbTHMEIUNHBIN
[IPOEKTOP,
KOHCTPYKTOP
Mindstorms
Education EV3,
Arduino

Omnpoc,
CaMOCTOSITCITbHAS
paboTa, urpa-
HUCIIBITAHUC,
KOJICKTHBHAS
pediekcust, OT3bIB,
KOJUIEKTUBHBI N
aHam3 pador,
CaMOaHAIH3
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padoTa yqarmuxcs.

MeTobl, B OCHOBE KOTOPBIX JICKHUT HopMmal
OpraHu3alyyd  JACSTEIBHOCTH  VUAIIUXCH
3aHATUA:

1.

@ pornmanvhwiil - 0NHOBPEMCHHASL
padoTa co BCeMH VUAIUMHCS
KOJJIEKMUBHbLI -~ OPraHr3aLust
MPOOIEMHO-TIOUCKOBOTO HITH
TBOPUYECKOrO B3aUMOACIHCTBUA
MEKAY BCCMH JCTBMH
UHOUBUOYATLHO-(DPOHMATLHBIT -
YCPCIOBAHNC WHAHBHAYAIBHBIX U
¢poHTaTBEHEIX GopM paboThI
Z2pynnoeoii - opranuzanus padoThl
MO MaJTeIM rpymmam (ot 2 xo 7
YCJIOBEK)
KOJIEKMUBHO-2PYNNOGOT -
BBITIOJIHCHHC 331aHUH MaTBIMU
IPYNIIAMH, TOCICYOLAs
MPE3CHTALMS PE3YIbTATOB
BBITIOTHCHUSA 33JaHUH U UX
0000mmeHne

8 napax - oprasu3anus padoTHl 1O
napam

UHOUBUOYATTLHBIIT -
HWHIMBUAYAJIBHOC BBITIOTHCHUC
3aJaHul, pereHue npodiaeM

IMpaxTaeckoe
CopeBHOBAHN 11O p MeTobl, B OCHOBE KOTOPBIX JICKUT criocoO|l [amsiTiy, KommeroTep, Omnpoc,
SAHATHE, OPTraHU3aLHN 3AHATH HHCTPYKLIUH, MY IbTHMEIUNHBIN CaMOCTOATEIbHAAL
PoboToTexmmKe COPCBHOBAHHUE 1. crosecnvlii (YCTHOE U3MIOKEHHE, CXEMBI, OPOEKTOP, paborta, urpa-
becena, Hazasouwli (oxas MV TBTHMCTHIHBIC KOHCTPYKTOP LICITBEITAHHC,
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BHICOMATCPHANIOB, WILTIOCTPAITHH,
HAOIIOACHHE, MOKA3(UCIIOTHCHIC)
MeAaroromM, padoTa no oopasiy u

Ap.)

2. npakmuyeckull (TPCHHUHT,
MPOTrpaMMHPOBAHUC B cpeac. MeToael, B
OCHOBE KOTOPBIX JICKHT YPOBCHb
IEATEIBHOCTH JETEU:

1. penpooykmueHubiil - yaaImuecs
BOCIIPOU3BOAAT TTOJTYUCHHBIC
3HAHUS U OCBOCHHBIC CIIOCOOBI
JCATCTBHOCTH

2. 4acmMuYHO-NOUCKOBBLII - YIaCTHe
ﬂCTCﬁ B KOJUICKTHBHOM ITOHCKC,
pELIEHHE MOCTABJICHHOM 3a1a4u
COBMECTHO € TI¢arorom

3. uccredosamenvbCruil -
CaMOCTOSITCIbHAS TBOPUCCKAST
paboTa yJaImmxcsl.

MeTobl, B OCHOBE KOTOPBIX JICHKHUT GhopMmal
Opranu3arynu ACATCIPHOCTH yuamuyxcs
SAHATHS:

1. @poumanvHvlii - 0THOBPEMCHHAS
paboTa CO BCEMH YUAIUMUCS

2. KOJVIEKMUGHBIL - OPTAaHN3ALH
MPOOIEMHO-TIOUCKOBOTO HITH
TBOPUYECKOr0 B3aUMOACHCTBUA
MEXAY BCEMH JCTbMHA

3. uHOUBUOYATLHO-(PPOHMATLHBII -

MAaTCPHUATEL,
KOMIIBIOTCPHBIC
MPOTPAMMHEIC
CpeacTBa

TTomsa mna
COPEBHOBAHUI

4epPEI0BAHNE

Mindstorms Education
EV3, Arduino

KOJUICKTUBHAS
pediekcust, OT3bIB,
KOJUIEKTUBHBI
aHam3 pador,
caMOaHaIu3
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HWHIUBUIYATIbHBIX H (PPOHTATBHBIX

¢dhopmM padoTEl

2pynnoeoii - opranuzanus padoThl
O MaJTeIM rpymmam (ot 2 xo 7
YCJIOBEK)
KOJIEKMUBHO-2PYNNOGOT -
BBITIOJIHCHUC Sa,Z[aHI/Iﬁ MaJIbIMHU
IPYNIIaMH, TOCICIYOIAs
MPE3CHTALS PE3YIbTATOB
BBIIIOTHCHUSA 3aJaHUI H UX
0000mmeHne

8 napax - oprasu3anus padoTHl IO
napam

UHOUBUOYATLHBITE -
UHAWUBUAYAJTBbHOC BBITIOJTHCHUC
3aJaHul, pereHue mpodiaeM

MIPOrPaMMHPOBAHUE B CPEE.

MeToap!l, B OCHOBE KOTOPBIX JIEKUT
YPOBEHb JCATCIBHOCTH ACTEH:
1. 06BACHUMETLHOUNTIOCHPAMUGHbLTI

- ICTH BOCIIPUHUMAIOT U
YCBaMBarOT

AmnmaparHoe KomOnHMpoBaHHOE ITamsTre, Kommbrorep, Ompoc,
T, BaHsTHC, MeTOEL, B OCHOBE KOTOPBIX ICHKHT Crioco6|HCTPYKIH, MYJIBTHMCIUHHBIA  [CAMOCTOSITCIbHASL
[PAKTHICCKOS OprAHM3ALIH 3AHATHS CXCMBI, [POCKTOP, padorta, urpa-
BaHsTHC, 1. cnosecneii (yeTHOE m3noKeHue,  |[MYTPTHMCTHIHBIC KOHCTPYKTOP HCIIBITAHUC,
COpEBHOBAHNE Gecena) MaTepHakL, Mindstorms KOJUIEKTUBHAL
2. naensonwiii (mokas KOMITBIOTEPHBIE Education EV3, pedIeKcHs, OT3BIB,
BHCOMATEPHATOB, HILTIOCTpaLii, [IPOTPAMMHBIC Arduino KOJUIEKTUBHBIH
HabmoaeHUE, TOoKa3 (McnonHeHue ) [CPEACTBA ana3 pabor,
neaarorom, pabora no oGpasity u camoaHams
Ap.)
3.  npaxmuyeckuil (TPCHUHT,
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TOTOBYIO HH(OPMALHIO
2. penpoOyKMuGHbIil - yIaIuecs
BOCIIPOU3BOAAT TOJTYUCHHBIC
3HAHMS U OCBOCHHBIC CIIOCOOBI
JCSATCIBHOCTH
3. 4AcCmMu4HO-NOUCKOBWIN - YIaCTHE
,Z[CTeﬁ B KOJIJICKTHBHOM ITOHCKC,
pELIEHHE MOCTABJICHHOM 3a1a4u
COBMECTHO C I1¢Aarorom
4. uccaedosamenvCruii -
CaMOCTOSITEIbHAS TBOPUCCKAS
padoTa yJarmuxcs.
MeTopl, B OCHOBE KOTOPBIX JICKHUT GHopMmal
OpraHu3arynu ACATCIBHOCTHU yuamuyxcs
SAHATHA:
1. @poumanvHviii - 0THOBPEMCHHAS
padoTa CO BCEMHU YUAIIUMUCS
2. KOJIeKMUGHBIL - OPTAaHU3AINS
MPOOIEMHO-TIOUCKOBOTO HITH
TBOPUYECKOrO B3aUMOACHCTBUA
MCXKAY BCCMU ACTbMU
3. uHOUBUOYATLHO-PPOHMATLHYII -
UCcpCaoBaHuC MHAUBUAYAJIbHBIX U
¢dpoHTaTBEHEIX QopM paboTh
4. epynnoeoii - oprauzanus padoTel
MO MalTeIM rpymmam (ot 2 xo 7
YCJIOBEK)
5. KoeXmuHO-2PYNNoGoii -
BBITNIOJIHCHUC Sa,Z[aHI/II\/'I MaJIbIMHU
IPYNIIAMH, TOCICIYIOImAs
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MPC3CHTALNS PE3YABTATOB
BBITIOJTHCHU S Sa,,Z[aHI/II\/'I Hn ux
00001EHHE

8 napax - oprasu3anus padoTHI MO

napam

UHOUBUOYATLHYBITE -
UHAUBUAYAJTBbHOC BBITIOJTHCHUC
3aJaHuH, pereHue mpodiaeM

Ocuoset EV3.

KoMmOnHMpoBaHHOE
3aHATHE,
MPaKTUICCKOES
3aHATHE,
COPEBHOBAHHE

MeTobl, B OCHOBE KOTOPBIX JICKUT CIIOCO0
OpraHu3aLNN 3aHATHS:

1.

c106ecHbill (YCTHOE N3TI0KCHHUE,
Oecena)

Haeasonbsll (Mokas
BUICOMATCPHAIIOB, HILTIOCTPALIHH,
HAOIIOACHHE, TIOKA3 (MCIOJHCHIUE)
nejarorom, paboTa o obpasny u
ap.)

npaxmuyeckuil (TPCHUHT,
MPOrPaMMHUPOBAHKE B CPEC.

MeToap!l, B OCHOBE KOTOPBIX JIEKUT
YPOBEHb JCATCIBHOCTH ACTEH:
I.

00BACHUMENLHO-
UTIOCIMPAMUGHDILLL - 1ETU
BOCHpI/IHI/IMaIOT nu YCBaI/IBaIOT
TOTOBYIO HHPOPMALTHIO

2. penpoOyKmMuGHblil - yIaImecst

BOCHpOI/ISBO,Z[HT HOJ'IyquHbIC
3HAHUSA ¥ OCBOCHHBIC CIIOCOOBI
JEATENBHOCTH
YACHUYHO-NOUCKOBYIT] - YIACTHC
,Z[GTCI\/'I B KOJIZICKTHBHOM ITOHCKC,

TMamsarkwy,
MHCTPYKITAH,
CXEMBI,

MY IbTHMEHUUHBIC
MaTEpPHUAJIBL,
KOMIIbIOTCPHBIE
pOrpamMMHbIE
CpeacTBa

KommproTep,

MY IbTHMEIUNHBIN
[IPOEKTOP,
KOHCTPYKTOP
Mindstorms
Education EV3,
Arduino

Omnpoc,
CaMOCTOSITCITbHAS
paboTa, urpa-
HUCIIBITAHUC,
KOJICKTHBHAS
pediekcust, OT3bIB,
KOJUIEKTUBHBI N
aHaM3 padoT,
CaMOaHAIH3
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pELIEHUE MOCTABICHHOM 3a1a4uu
COBMECTHO C TIEarorom 4.
Uccae008amebCKull -
CaMOCTOATEIbHASL TBOPUESCKAS
paboTa yJaruxcs.
MeTobl, B OCHOBE KOTOPBIX JICKHUT Ghopmal
OopraHu3annu ACATCIBHOCTHU yaamuyxcs
SAHATHA:
1. @poumanvhuiii -
OJHOBpPEMCHHas paboTa co
BCCMU YUAIITUMUCH
2. KOJIEKMUGHBI - OPTAaHU3AL
MPOOICMHOIIOUCKOBOTO HITH
TBOPUYECKOrO B3aUMOACHCTBUA
MCXKAY BCCMU ACTbMU
3. UHOUBUOYANbHO-
¢ponmanvuwiil - yepeIOBAHHC
WHAUBUAYAIBHBIX U
(poHTaIBEHEIX QopM paboTh
4. 2pynnoeoii - opraanzanysa
PadoThI MO MANTBIM TPYIIAM
(ot 2 g0 7 4eI0BEK)
5. KOLIEKMUBHO-CPYNNOGOI -
BBITNIOJIHCHUC Sa,Z[aHI/II\/'I MaJIbIMHY]
IPYNIIAMH, TOCICYIOLAs
MPE3CHTALS PE3YIbTATOB
BBIIIOTHCHUA 3aJaHUI U UX
0000mmeHne
6. 6 napax - oprasuzarys
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10

11

12

IIporpammusie Kom6unnposanHoe

CTPYKTYPHI 3aHATHE,
MPaKTHIECKOE
3aHATHE,
COPEBHOBAHHE

AJ'II‘OpI/ITMbI JABHKCHU S

10 TUHHH

HuckpeTtHas cucrtemMa

YIIPABICHUS

IpomopuronamsHOE

VIpaBIcHUE

ANroput™Mel ¥
MPOTPAMMEI
MPOXOKACHUS

MPENATCTBUN

paboTHI MO mapam 7.
UHOUBUOYATLHBITE -
HHANBUAY AIbHOE
BBITIOTHCHUC 3aJaHUH,
pelneHue mpodaemM

MeToapl, B OCHOBE KOTOPHIX JeKHT ciocob [lamsaTku,

OPraHnu3AIIY 3AHATHI .
1. croeecHwiil (YCTHOE U3T0KCHHUE,

Oecena”™ BUICOMATCPHATIOB,
WILTIOCTpaLui, HaO/II0ICHHE,
MOKA3(MCIIOTHEHHE ) TICIAroroM,
paboTa o obpasiy u ap.)

2.  npaxmuyeckuil (TPCHUHT,
MPOTPaAMMHPOBAHHE B CPEIC.

MGTO,Z[LI B OCHOBC KOTOPBIX JICKHUT VPOBCHDb

OCITCILHOCTH ACTEH:

1. obwsacuumensvio-
UNTOCMPAMUGHBILETL - IETU
BOCHpI/IHI/IMa,IOT nu YCBa,I/IBaIOT
TOTOBYIO MH(OPMAIHIO

2. penpoOoyKmMUGHbII - YIaIuecs
BOCHpOI/I?)BO,Z[HT HOJ'Iy‘ICHHbIC
3HAHHUS M OCBOCHHBIC CIIOCOOBI
JIECATEIBHOCTH

3. 4acmMuy4HO-NOUCKOBbIN - YIaCTHE

,Z[eTCﬁ B KOJUICKTHBHOM ITOHCKC,
pELIEHNE MOCTABICHHON 3a1auu
COBMECTHO € TICarorom

4. uccaedosamenvCkuii -
CaMOCTOSITCIbHAS TBOPUCCKAS
paboTa yJaImuxcsl.
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UHCTPYKLIUH,
CXEMBI,
MYJIBTUMEIUNHBIC
MaTepUaJIBL,
KOMIBHOTCPHBIC
HPOrpPaMMHBIE
cpeacTea

Kommsrotep,
MYJIbTHMEIHUUHBIN
MIPOEKTOP,
KOHCTPVKTOP
Mindstorms
Education EV3,
Arduino

Ompoc,
CaMOCTOSITCIbHAS
paboTa, urpa-
HUCIIBITAHUC,
KOJIJICKTHBHAS
pediekcus, OT3bIB,
KOJLJICKTUBHBIH
aHaym3 pador,
CaMOaHaJIN3



MeTobl, B OCHOBE KOTOPBIX JICKHUT HopMmal

opranu3anyu  ACATCIBHOCTU  YUAIUXCH
SAHATHA:

1.

@ pornmanvhwiil - 0NHOBPEMCHHASL
padoTa co BCeMH VUAIUMHCS
KOJJIEKMUBHbLI -~ OPraHr3aLust
MPOOIEMHO-TIOUCKOBOTO HITH
TBOPUYECKOrO B3aUMOACIHCTBUA
MEKAY BCCMH JCTBMH
UHOUBUOYATLHO-(DPOHMATLHBIT -
YCPCIOBAHNC WHAHBHAYAIBHBIX U
¢dpoHTaTBEHEIX QopM paboThI
Z2pynnoeoii - opranuzanus padoThl
MO MaJTeIM rpymmam (ot 2 xo 7
YCJIOBEK)
KOJIEKMUBHO-2PYNNOGOT -
BBIMIOJIHCHHC 331aHUH MaTbIMU
IPYNIIAMH, TOCICYOLAs
MPE3CHTALMS PE3YIbTATOB
BBITIOTHCHUSA 33JaHUH U UX
0000mmeHne

8 napax - oprasu3anus padoTHl 1O
napam

UHOUBUOYATLHBITE -
HWHIMBUAYAJIBHOC BBITIOTHCHUC
3aJaHul, pereHue npodiaeM

13 HpoexrHas KoMGunupoBaHHOS MeTobl, B OCHOBE KOTOPBIX JICKUT criocoO|l lamsiTiy, KommeroTep,
eATETbHOCTD 3aHsTHE, OPraHU3AII SAHATHA: MHCTPYKLIUH, MY T THME TUHHBIA Omnpoc, BbICTABKA,
MPaKTHICCKOE 1. crosecHwiil (yCTHOE U3TOKEHUE,  [CXCMBL, [POCKTOP, CaMOCTOSITCIbHASL
3aHsTHE, Gecena.) My IbTHME U HBIC KOHCTPYKTOP paboTa, mpe3eHTanA
COpEBHOBAHNE 2. Haensaowwtil (okas MaTepHabL, Mindstorms TBOpYECKUX paboT,
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3. npakmuyeckuil (TPCHUHT,
MPOTrpaMMHPOBAHUC B cpeac. MeToael, B
OCHOBE KOTOPBIX JIEXKUT YPOBEHD
IEATEIBHOCTH JETEU:

1.

2. penpoOyKMuGHblil - yIaIuecs

MeTopl, B OCHOBE KOTOPBIX JICKHUT GhopMmal
OpraHu3alyyd  JACSTEIBHOCTH  VUAIIMXCH
3AHATUA:

1

2.

BUICOMATCPHAIOB, HILTIOCTPALINH,
HAOIIOACHHE, TIOKA3(MCIIOMHCHHUE)
negarorom, paboTa o oopasny u

Ap.)

00BACHUMENLHO-
UNIOCINPAMUGHBIEL - 1ETU
BOCHpI/IHI/IMaIOT nu YCBaI/IBaIOT
TOTOBYIO HHPOPMALTHIO

BOCHpOI/ISBO,Z[HT HOHy‘ICHHbIC
3HAHMS ¥ OCBOCHHBIC CITIOCOOBI
JEATEIBHOCTH
YACHMUYHO-NOUCKOBYIT] - YIaCTHC
,Z[CTCI\/'I B KOJIJICKTHBHOM IIOHUCKC,
pELIEHHE MOCTABICHHOM 3a1auu
COBMECTHO € IIEAArOroM
ucciaedosameibCKuii -
CaMOCTOSITCIbHAS TBOPUCCKAST
paboTa yJarmuxcs.

¢ponmanvhbiil - 0NHOBPEMCHHASL
padoTa co BCEMH VUAIUMHCS
KOJUIEKIMUBHBLI - OPTaHu3aLHus

KOMIIbIOTCPHBIE
[pOrpamMMHbIE
cpeacTsa

MPOOIEMHO-TIOUCKOBOTO HJTH

Education EV3,
Arduino

HUTPa-UCTIBITAHHC,
KOJUICKTUBHAS
pediekcust, OT3bIB,
KOJUIEKTUBHBI
aHam3 pador,
caMOaHa 3
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TBOPUCCKOIro BSaI/IMO,Z[GI\/'ICTBI/IH MCKAY|
BCCMH OCTbMHA

3.

UHOUBUOYATLHO-(DPOHMATLHBITE -
YCPCIOBAHNC WHAHUBHAYAIBHBIX U
(dpoHTaIBEHEIX QopM paboTh
2pynnoe6oli - OPraHn3aLys paboThl
MO MaJTeIM rpymmam (ot 2 xo 7
YCJIOBEK)
KOJIEKMUBHO-2PYNNOGOT -
BBIMIOJIHCHHC 331aHUH MaTbIMU
IPYNIIAMH, TOCICIYIOIAs
MPE3CHTALMS PE3YIbTATOB
BBIIOTHCHUSA 33JaHUI U UX
0606meHne

8 napax - oprasu3anus padoTHI MO
napam

UHOUBUOYATLHBITE -
HHIMBUAYAJIBHOC BBITIOTHCHUC
3aJaHul, pereHue npodiaeM
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Ipunyunwvi opeanusayuu 3aHAmul

Opranamzarus padotst ¢ mpoaykramu LEGO Education u Arduino
0a3zupyeTcs Ha MPUHITKIIEC MPAKTUYECKOro 00yUeHUs. YJaluecs cHayasa
00 IyMBIBAIOT, @ 3aTEM CO3/AI0T pa3uuHbie Moaeu. [Ipu s3ToM akTuBM3aImsa
YCBOCHHS yueOHOTO MaTeprajia JOCTATACTCS OJ1aroaapss TOMY, 9TO MO3T W PyKH
«padorarot BMecte». [Ipu cOopke Moaenei, yualnuecs He TOJIBKO BBICTYHAIOT B
KaueCTBE IOHBIX UCCIICIOBATENICH 1 MHXKeHEPOB. OHU eMIé W BOBJICUEHBI B UTPOBYIO
JESATEIBHOCTb.

Urpas ¢ po60TOM, MKOIBHUKH C JETKOCTHIO YCBAWUBAIOT 3HAHUS U3
€CTECTBEHHBIX HAyK, TEXHOJIOTHH, MaTEMaTHKH, HE OOACHh COBEPITIATh OMMUOKA 1
UCTIPABJIATH MX. Bemb poboT He MOokeT 00umeTs peOEHKa, CAeIaTh EMy 3aMEUaHne
WJIW BBICTABUTH OICHKY, HO MPH 3TOM OH TTOCTOSHHO TTOOYX Q€T UX MBICIIATH 1
peInaTh BO3HUKAIOIIHAE MPOOTIEMBI.

Dopmbl nposedeHUst 3aHAmMuli

[TepBoHauambHOE UCMOBL30BAHUE KOHCTPYKTOPOB Jlero TpedyeTr Hannuus
TOTOBBIX ITAOJIOHOB: TIPH OTCYTCTBUHU Y MHOTHX JETEH MPAKTUUECKOTO OTBITA
HEO0OXOUM TIEPBHIH 3Tanm 00yUEHW, Ha KOTOPOM TPOUCXOIUT 3HAKOMCTBO C
PA3TUYHBIMA BUIAMHA COSAMHEHUS JeTalIeh, BEIpadaThIBACTCAd yMEHUE YATATh
YEPTEKU U B3aUMOJICHCTBOBATh B KOMAH/IE.

B nanmpHelimem, yganimecs OTKIIOHSIOTCS OT HMHCTPYKITHH, BKITIOUAS
CcOOCTBEHHYIO (haHTA3MIO, KOTOPAs MO3BOJIAET CO3/IaBATh COBEPIIICHHO HEBEPOSTHBIC
moxaenu. Hegocrarok 3HaHmMit 171 TPOM3BOACTBA COOCTBEHHON MOIEITH
KOMITCHCHPYETCS BO3PACTAIOIIEH aKTUBHOCTHIO JIIOO03HATEIFHOCTH YUAIETOCs, UTO
BBIBOJUT 00YUYEHUE HA HOBBIN MPOTyKTUBHBIA YPOBEHb.

Ocnognvle smanst pazpabomKu NPOeKma:
- OO0o3HauEHUE TEMbI MPOEKTA.
- llenp u 3a1aun NPEACTABIAEMOrO MTPOEKTA.
- Pazpaborka Mmexannsma Ha OCHOBE KOHCTPYKTOpOB Jlero u Arduino.

- CocraBneHue mporpaMMmsbl jid padoThl MEXaHU3Ma.
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- TecrupoBanue Mojeu, ycTpaHeHUE Ae(PEKTOB M HEUCTIPABHOCTEH.

[Tpu pazpaboTke U OTIaJKE MPOEKTOB YUalIUeCs ACTATCS OMbITOM JPYT C
JPYTOM, 9TO Ou€Hb 3(PPEKTUBHO BIUAET HA PA3BUTHE MTO3HABATEIILHBIX, TBOPUECKUAX
HAaBBIKOB, @ TAK)KE CAMOCTOATENIbHOCTh IIKOJIbHUKOB.

TpamuimonHasiME (hopMaMu TTPOBEACHUS 3aHATHH ABIIAIOTCS: Oecena,
pacckas, mpodiieMHoe u310keHue Marepraia. OcHoBHasA (hopMa IeATeTbHOCTH
YUAIIUXCS - 3TO CAMOCTOATEIbHAS MHTEJUICKTYaJIbHAA U TPAKTHUECKAs
JEATENBHOCTD YUAIAXCS, B COUCTAHWH C TPYNTIOBOW, WMHIUBHIYATbHON (opMoii
padOTHI ITKOJILHUKOB.

Ha xaxxnoM 13 BhIIIECIEPEYMCIACHHBIX 3TANOB yUallluecs KaK Obl
«HAKJIAJBIBAIOTY HOBbIC 3HAHUA HA T€, KOTOPHIMHU OHU YK€ 001aAat0T, pacluiupsis,
TaKuM 00pa3oM, CBOU MO3HAHMUS.

YCI0OBHUA PEAJIMBAIIMU TTPOI PAMMBbI

MarepuajbHO-TeXHHUYECKOe oOecrieveHe

Iomewenue.

[Tomelienue 1151 NPOBEICHUS 3aHATUN JOJAKEH ObITh JOCTATOYHO MPOCTOPHBIM,
XOpOUIO TMPOBETPUBAEMBIM, C XOPOLIMM €CTECTBEHHBIM W HMCKYCCTBEHHBIM
ocsenieHreM. CBET JOJKEH MaAaTh HA PYKU AETed ¢ JieBOUM CTOpOHbI. CTOJbI MOTYT
OBITh PACCUMTAHBI HA JIBA YEJIOBEKA, HO JIOJIKHBI OBITh PACCTABJIEHBI TAK, YTOOBI IETH
MOTJIA padOTaTh, HE CTECHSAS APYT APYra, a PyKOBOAUTEIb MOT MOJOUTH K KOXKIOMY
YUEHUKY, ITPU ATOM, HE MelIas padoTaTh APYroMYy ydalieMycs.

Memoouueckuti ¢pono.

JIJis ycnenHoro mpoBeACHUs 3aHATHH HEO0X0IUMO UMEThH BHICTABKY U3/IETUMH,
TalbauLbl ¢ 00pa3lamMu, KYPHAJIbl U KHUTH, MHCTPYKIIMOHHBIE KAPThI, 11A0I0HBHI.

Mamepuaner u uHcmpymenmeor.

Konctpykropsr JIET'O, JIET'O BEJY, APJIVIHO koMmbioTepsl, MPOEKTOP,
JKpaH.

MarepuanbHO-TEXHUUECKOE OCHAIICHUE B PaMKax (heaepaTbHOTO IPOeKTa «Y crex
KaXJ0ro pe0eHKa» HalMOHAIBHOTO npoekTa «O0pa3zoBaHue» B 4aCTH

CO3aHHuA HOBBIX MCCT AOIIOJHHUTCIBHOI'O O6p330BaHI/I$I I[eTeﬁ B O6pa?>OBaTeJ'II>HI>IX

36



opranuzanuax Huxeropockoit odnacTu.
1. O0pazoBarenbHbIii POOOTOTEXHUUYECKUN KOMIUIEKT THII 1 - 2 1T,
2. [TnacTrkoBOE MOJIE C KOMILJIEKTOM COPEBHOBATENIbHBIX 3JIEMEHTOB - |
IIT.
PecypcHbiii Hadop - 1 wrT.
OO0pazoBarenbHbIi POOOTOTEXHUUYECKUN KOMIUIEKT THIT 2 - 2 IIT.
Jlatamk cBera - 1 mT.
Y bpTpa3ByKOBOM JaTuMK - | 1T,
HUK-uznyuarens - 1 wir.

Habop coennHuTenbHBIX Kademen - 1 miT.

o Ny W

3apsaHoe yCTPORCTBO - 1 1T.

KomnnrorepHoe oCHAIIIEHHE:

1. HoytOyk yuenuka - 6 mir.
2. HoytOyk yunrens - 1 mr.
3. M®YV - 1 mr.
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[Tpunoxenus 1

OLieHOYHBIE MaTEpHUATbI

Tect 1

. /lns odmena nanubivu mexay EV3 010koM U koMnbrOTEPOM

HCIO0JIb3YeTCHl...
WIMAX
PCI mopt
WI-FI
USB nopt
BepHbIM sIBJIsIETCS YyTBEp:KAEHHE.
onok EV3 umeer 5 BBIXOAHBIX U 4 BXOAHBIX MOPTA
ook EV3 nmeer 5 BXOaHbIX U 4 BBIXOAHBIX MOPTA
ook EV3 nmeer 4 BXoaHbIX U 4 BBIXOAHBIX MOPTA
ook EV3 nmeer 3 BBIXOAHBIX ¥ 3 BXOAHBIX MOPTA
YcrpoiicTBOM, MO3BOJISIIONIMM POOOTY ONpeeIMTh PACCTOSTHHE /10
00beKTa U pearupoBaTh Ha ABH:KEHHUE, SIBJISETCS.
Y IbTpPa3ByKOBOM JATUHK
JlaTuuk 3ByKa
JlaTuuk HBeTa
['mpockon
CepBomoTop - 370 .
YCTPONCTBO AJIs OMPEACIICHUS 1IBETA
YCTPOMCTBO IS ABMOXKEHUA poOoTa
YCTPOMCTBO ISl TPOUTPHIBAHUS 3ByKa
YCTPOMCTBO IS XPaHEHUS JAHHBIX
K ocnoBabiM THnaM aertagieii LEGO MINDSTORMS oTHocsTCS.
HIECTEPEHKH, OOTHI, LIIYPYIIbI, OAIKH

Oarku, mMTUQTH, BTYIKHA, (PUKCATOPHI
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c) Oayku, BTYJIKH, TITYPYTIbI, TAHKA
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d) mTudTe, nrypymel, 60T, TUTACTHHBI
6. s noaxkJrovenus gatunka Kk EV3 Tpedyerca moacoeuHUTL 0UH
KOHeIl Ka0eJisl K JaTYNKY, a APYroii...
a) k ogHOoMY 3 BxomHbIX (1,2,3,4) moptoB EV3
b) ocraBuTh CBOOOTHBIM
C) K aKKyMYJISATOPY
d) x omHOomy m3 BEIXOAHBIX (A, B, C, D) mopros EV3
7. s noaxkJro4veHus cepsomoropa Kk EV3 Tpedyercst nocoeIMHUTL OUH
KOHeIl KadeJisi K CEpBOMOTOPY, a APYToii.
a) k ogHoMy u3 BeIxomHbIX (A, B, C, D) mopros EV3
b) B USB mopt EV3
c) komaomy m3 Bxomubix (1,2,3,4) mopros EV3
d) ocraBuTh CBOOOAHBIM
8. buok «He3aBHUCHMOE yIIpaBJeHHE MOTOPAMID> YIIPaBJIsIET.
a) JBYMS CEPBOMOTOpPAMH
b) omHEM CEepBOMOTOPOM
C) OJHWUM CEPBOMOTOPOM M OJHHWM JATUYHKOM
9. Hawuboabiee paccTosiHHe, HA KOTOPOM YJbTPAa3BYKOBOIl JaTYHK MOKET
00HAPYKUTH 00BEKT.
a) 50 cm.
b) 100 cm.
c) 3Mm.
d) 250 cm.
10. Jlast aBMzKeHHs1 po0oTa Briepe ¢ UCIMOJIb30BaHHEM ABYX CEPBOMOTOPOB
HYKHO.
a) 3a4aTh TMOJOXWTEIBHYIO MOIIMHOCTH MOTOpa Ha Onmoke «Pynesoe
yTIPABIICHUE)
b) 3amarh oTpWUIATENbHYIO MOIMHOCTH MoOTOpa Ha Onoke «PyneBoe

yIPaBICHUE»
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C) 3a4aTh MOJOKUTENIBbHYIO MOIIHOCTh MOTOPA Ha Osioke «bombiioi MmoTop»
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d) 3amaTh oTpHIIATENHHYIO MOIHOCTH MOTOpPA Ha O710Ke «bonbioit MoTop»
11. /Ins aBuskeHusi po60Ta Ha3a/1 ¢ UCIMOJIb30BAHHEM JABYX CEPBOMOTOPOB

HY3KHO...

a) 3a7aTh TOJIOXKHUTEIBHYIO MOIITHOCTH ~ MOTOpa Ha Onmoke «PymeBoe
yTPaBIICHUE)

b) 3amarh OTpUNATENHHYIO MOITHOCTH ~ MOTOpa Ha Onoke «PyneBoe
yTIPABIICHUE)

C) 3a1aTh MOJIOKHUTEIBHYIO MOIITHOCTh MOTOPA Ha 0110Ke «BOJIbITIoN MOTOPY

d) 3amare oTpuIAaTEIBHYIO MOIIHOCTH MOTOpPA Ha O10Ke «bobIToit MOTOP»
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lNMpunoxeHne 1
TecT 2

3afgaHune Ne2. HanuwinTe NoNHble Ha3BaHUA 3NEKTPOHHbIX KOMMOoHeHTOB LEGO Mindstorms EV-3:

3agaHune Nel ble Ha3BaHuA geTaneii LEGO Mindstorms EV-3:

12
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3afgaHue Ne3. MepeuncnnTe OCHOBHbIe NMpaBuKaa paboTbl B KabuHeTe pOBOTOTEXHUKMN:

3afaHune Ne4.
PacckaxuTte o noptax LEGO Mindstorms EV-3:
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