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HOIIOJIHUTEJIBHA A1 OBILIEOBPA30OBATEJILHA S
OBIIEPA3BUBAIOIIAS ITPOTPAMMA
«OCHOBBI pOOOTOTEXHHKH

HamnpaBneHHocTs TeXHUYECKas

Cpok peanusanuu mporpaMmsl__1 rof

Bun nporpamMMel_ MoaudUIIMPOBaHHAS

VYpOBEHb _ cTapTOBBIiA, 6a30BLI1

BospacT obyuaromuxcs 10-17 ner
CocraButens:_Kopanenko Anekcannp AHATOILEBAY
JIOJDKHOCTB: YUUTEIbL HH(DOPMATUKHI

c. [Touetnoe, 2022 1.
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HOACHUTEJBHASA 3AIIMCKA

JlomonmHuTenpHas —oOmieoOpazoBarenbHas —(oOmiepa3BuBaroias)
mporpaMma IO POOOTOTEXHWKE U MPOrpaMMHUpPOBaHUI0 «OCHOBBI
POOOTOTEXHUKI BKJIIOYAET B
ceOs wW3ydeHHWe psfa HANpaBJICeHWA B  00JacTu

KOHCTPYUPOBAHUS ¥ MOJCIUPOBAHUSA, MPOTPAMMHUPOBAHUS U
pELIeHUs pa3IMYHbIX TEXHUYECKUX 3a/a4.

[Iporpamma «OCHOBBI POOOTOTEXHUKH» HUMEET TEXHUYECKYIO
HanpaBieHHoCTh. [IporpamMma paccuutana Ha 1 roga oOydyeHus U Jaet
00bEM TEXHUYECKUX U €CTECTBEHHO-HAYYHBIX KOMIETEHIINI, KOTOPHIMU
BIIOJTHE MOKET OBJIa/IETh COBPEMEHHBIN HIKOJIbHUK, OPUEHTUPOBAHHBIMI
HAa HAyYHO-TEXHUYECKOE W/WIU TEXHOJOTMYECKOE HaIpaBiCHHUE
nanbHeiero oopazoBanus u chepy npopecCuoHaAIbHON AESTENbHOCTH.
[Iporpamma opueHTHpPOBaHA, B MEPBYIO OYEPEIb HA PEOST, KEIAIOIINX
OCHOBATEIIbHO W3Y4YUTh cdepy TMNPUMEHEHHS POOOTU3UPOBAHHBIX
TEXHOJIOTHIA U TIOJIYYUTh MPAKTUICCKHNE HABBIKA B KOHCTPYHUPOBAHUU U
MPOTPAMMHUPOBAHUN  POOOTOTEXHMYECKHX  yCTPOHMCTB Ha  0ase
koHCTpykTopoB LEGO 1 Arduino.

AKTYaJlbHOCTb MNPOrpaMMbl OOYCJIOBJICHA TeM, 4YTO B
HacTOsIMM  MOMEHT B Poccum pa3BHUBAalOTCSA HAaHO-TEXHOJOTHUH,
ANIEKTPOHUKA, MEXaHWKa M MPOrpaMMHUPOBAHHE T.€. CO3PEBAET
OylaroiaTHasi TOYBAa JJisi Pa3BUTUS KOMIIBIOTEPHBIX TEXHOJOTUNA H
poOoTOoTeXHUKH.  P0OOOTOTEXHHYECKHE  YCTPOMCTBA HMHTEHCHUBHO
MPOHUKAIOT MPAKTUYECKU BO Bce chephl NEATEIbHOCTH YeloBeKa.JTo
HOBBIM H3Tam B pa3BuTuM oOuiecTBa. (OYeBUIHO, YTO OH TpeOyeT
CBOEBPEMEHHOTO  00Opa3oBaHus, oOecrneuyuBaromiero 0aszy s
€CTECTBEHHOTO W OCMBICIICHHOTO HCIIOJIh30BaHUSI COOTBETCTBYIOIINUX
YCTPOMCTB W  TEXHOJOTHH, MPO(HEecCCHOHATLHON OpUEHTAllMH |
obecrieueHuns HeMPEPHIBHOTO 00pa30BaTebHOTO Ipoiiecca. GakTUIeCKu
mporpaMMma Tpu3BaHa PEIIUTh JBE B3aMMOCBS3aHHBIC 3aJadyu:
npodeccuoHanpHasi OpUEeHTalus peOsST B TEXHUYECKU CIOXKHOU cdepe
pOOOTOTEXHUKH ¥ (POPMUPOBAHUE ATCKBATHOTO CIIOCO0A MBITIUICHHUS.

JlononHuTenbHas — 001Ieo0pa3oBaTeibHas — 00IIepa3BUBAIOIIAS
nporpamma  «OCHOBBI pOOOTOTEXHHKH» pa3paboTaHa Ha OCHOBE
TpeOOBaHMII:

— @enepanbHbii 3ak0oH Poccuiickoit @enepannu ot 29.12.2012 1.

Neo 273-®d3 «O06 obpazoBanuu B Poccutickoit @eaepammm (C
n3MeHeHussMu Ha 1 urons 2020 ronga);

— ®enepanbublii 3ak0H Poccuiickoit @enepanuu ot 24.07.1998 Ne
124-®3 «O6 ocHOBHBIX rapaHTUsAX MpaB pedeHka B Poccuiickoii
®deneparnuny» (¢ uameHenusmu Ha 31 urons 2020 roga);

— VYka3 IIpesunenra Poccuiickoit @enepanunu ot 7 mas 2018 r. Ne 204
«O HalMOHANBHBIX LIESAX U CTPATErHYEeCKUX 3a7a4ax pa3BUTHUS
Poccuiickoit ®eneparuu Ha nepuon 10 2024 ronay;
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Vka3 IIpesunenta Poccuiickoit @enepanuu ot 21.07.2020 r. Ne474
«O HanmoHanbHbIX HEJsIX pazButus Poccun 1o 2030 rogay;
Hanmonanphsiii npoekt «O6pazoBanuey» - [IACIIOPT ytBepxaeH
npesuanymom Coseta nipu [Ipesunente Poccuiickoit @enepannu
[0 CTPATErM4eCKOMY Pa3BUTHUIO U HAITMOHAIBHBIM ITPOEKTaM
(mpotokoin ot 24 nexabpst 2018 r. Ne 16);

Crparerus pa3Butus Bocniutanus B Poccuiickoit denepanuu Ha
nepuo 10 2025 roaa, yTBEpKICHA pacCIOPSIKEHUEM
IIpaButenscTBa Poccuiickoit @eaepannu ot 29 mast 2015 r. Ne 996-
p;

KoHuenuus pa3BuTust JOMOIHUTENBHOTO 00pa3oBaHus AETeH,
yTBepKIeHa pacniopsbkenneM lIpasurenscrBa Poccuiickon
®enepanuu ot 4 ceHtsiOps 2014 1. Ne 1726-p;

[TocTanoBnenue I 1aBHOTO TOCYy1apCTBEHHOI'O CAHUTAPHOT'O Bpaya
Poccuiickoit @enepanuu ot 28 centsiops 2020 roga Ne 28 «O6
yTBepkaeHnU caHuTapHbIX npasuil CII 2.4.3648-20 «CanutapHo-
AMUAEMHUOJIOTHUECKUE TPeOOBAaHUS K OPraHU3aIMsIM BOCIIUTAHUS U
oOy4eHHUsl, OTJbIXa U O3J0POBJICHHUS IE€TEH U MOJIOJECKI;

[Tpuka3 MunucrepctBa npocsenienus: Poccuiickon denepanuu ot
09.11.2018 Ne 196 «O6 yrBepxkaenun Ilopsiaka opranuzanuu u
OCYIIECTBIECHUS 00Pa30BaTEIbHON AESTEIbHOCTH 10
JIOTIOJTHUTEIHHBIM 00111€00pa30BaTEIHHBIM ITPOTPAMMaM;

[Tpuxa3z Munnpocsemiennst Poccuu ot 03.09.2019 r. Ne467 «O06
yTBepxkAeHNHU LleneBoil Moienn pa3BUTHS pETUOHAIBHBIX CUCTEM
Pa3BUTHS IOMOJHUTENBHOTO 00pa30BaHUs I€TEN»;

[TIpuka3 MunucrtepcTBa TpyZla U COUMAIBLHOM 3alIMThl Poccuiickoun
®eneparmn oT 5 Mast 2018 r. Ne 2981 «O06 yTBepKaAeHUU
npodeccuonansHoro cranaapra «llemaror 10MOIHUTENHEHOTO
oOpa3oBaHUsl IETEIl U B3POCIBIX).

[Tucemo Muno6puayku Poccum ot 18.11.2015 Ne 09-3242 «O
HamnpasieHUH HHpopMaum» (BMecTe ¢ «MeToauyecKuMu
PEKOMEHAALMSAMU 10 MPOEKTUPOBAHUIO TOMTOTHUTEIbHBIX
oO011epa3BUBAIOLIUX MPOTPaMM (BKIIIOYAsl pa3HOYPOBHEBBIE
IPOTPaMMBI)»;

[Tucemo MunuctepcTBa obpasoBanus u Hayku PD ot 29 mapra
2016 1. Ne BK-641/09 «O nampaBiieHUH METOINYECKHX
peKkoMeHanui» (BMecTe ¢ « MeToANYeCKUMU PEKOMEHAALIUSAMU 110
peanu3anuu aJanTUPOBAHHBIX JOMOJHUTEIbHBIX
0011e00pa3oBaTeNbHBIX MPOTPAMM, CIIOCOOCTBYIOITUX COITUATBLHO-
MICUXOJIOTUYECKON peabmimTanuu, mpo(ecCHoHaATEHOMY
CaMOOIIPEEIICHHIO IETEH C OTPAaHUYEHHBIMH BO3MOKHOCTSAMHU
3J10pPOBbS, BKJIIOUas JeTEH-MHBAIUIOB, C YIETOM UX 0COOBIX
00pa3oBaTeIbHBIX TOTPEOHOCTEH;

[Tucemo Munncrepctsa IIpocsemenus Poccuiickon denepaunu ot
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20.02.2019 1. Ne TC — 551/07«OconpoBoxaeHIN 00pa30BaHus
oOyuatomuxcsi ¢ OB3 1 HHBAIMTHOCTHION;

— 06 obpazoanuu B Pecriyonuke Kpoim: 3axkon Pecriy6auku Kpeim
ot 6 urosst 2015 roga Ne 131-3PK/2015 (¢ usmenenusimu Ha 10
ceHntsa0ps 2019 rona).

IMenarornyeckas 1ejieco00pPa3HOCTh 3aKIIOYAETCS HE TOJBKO B
Pa3BUTUU TEXHUYECKUX CIMOCOOHOCTEH M BO3MOXHOCTEH CpeacTBaMHU
KOHCTPYKTMBHO-  TEXHOJOTHMYECKOTO  TOAXO0Ja,  TrapMOHHU3aIUU
OTHOIIEHUH peOEHKa M OKPYXKAIOIIEero MHpa, HO U B Pa3BUTHH
CO3UIATEIbHBIX CIIOCOOHOCTEN, YCTOMYMBOTO MPOTUBOCTOSIHUS JTFOOBIM
HETaTHUBHBIM COIIMAJILHBIM M COIIMOTEXHUYECKUM MPOSBICHHSIM.

OTimunTebHbIE 0CO0EHHOCTH JAHHOM MPOrPaMMbl COCTOAT B
TOM, 4YTO B €€ OCHOBE JICKHUT W] HCIOJIb30BaHUA B OOyYEHUU
COOCTBEHHOW aKTUBHOCTHYYamuxcs. KoHuenius qjaHHoW nporpamMmsl -
TEOpHs pa3BUBAIOIIETO OOYyUEHHUsI B KaHBE KPUTUYECKOTO MBbIIIIeHHs. B
OCHOBE CO3HATEJIBHOIO aKTa YYEHHs B CHUCTEME pa3BUBAOIIETO
OOy4eHHs] JIeKHUT CIIOCOOHOCTh K MPOJYKTUBHOMY TBOPYECKOMY
BOOOpaXEHUI0 W MbIIUIEHUI0. bosiee Toro, 0e3 BBICOKOIO YpPOBHS
pa3BUTHE HTUX TPOLECCOB BOOOIIE HEBO3MOXKHO HH YCHEIIHOE
oOydeHue, HU camooOydeHue. VIMEHHO OHM ONpeneNsioT pa3BUTHE
TBOPYECKOTO TMOTEHI[Malda YeslioBeKa. [ OTOBHOCTb K TBOPYECTBY
dbopMupyeTcsT Ha OCHOBE TaKMX KaueCcTB Kak BHHUMaHHE H
HAOJIOIATENIbHOCTh, BOOOpaXkeHMe U (aHTazus, CMEJIOCTb W
HaXxOJYMBOCTb, YMEHUE OPUEHTUPOBATBHCS B OKPYKAIOIIEM MHPE,
MPOU3BOJbHAS MaMATh U Jp. Mcmonp3oBaHuEe MporpamMmbl MO3BOJISET
CTUMYJIUPOBATh CIIOCOOHOCTh JIeTeld K OOpasHOMY € CBOOOIHOMY
BOCHPUATHIO OKPY’KAIOLIEro Mupa (JII0Aei, MpHUpOIbl, KyJIbTYPHBIX
LIEHHOCTEH ), €ro aHAJIM3y U KOHCTPYKTUBHOMY CHHTE3Y.

Aapecar nporpaMMsl

Bo3spact nereid, ydyacTBylomMX B peaiuzanuu mnporpammbl 10-17
JIET.

Hetu 10- 14 et - 3TO Ha4YaJIO NMEPEXOTHOrO BO3pACTa, IOATOMY B
ATOT MEPHUOJl HYKHO OBbITh ¢ PEOCHKOM MaKCUMalbHO BHUMATEIbHBIM,
OCTOPO’KHBIM U TOJIEPAHTHBIM. DTO YK€ HE MAJIBILIHU, HO €lIIe HE CTapIIne
netu. Takol Bo3pacT OOBENUHSET YacTU XapaKTepoB, MPHUCYLIUE
CTapliuM JeTSIM (MHTEJUIEKTyaJbHOE pPa3BUTHE, HOPMbI MOpAaH,
MPOTUBOPEUMBOCTD U T.I1.) U MJIAAIIUM (HEMOCPEICTBEHHOCTh, HEYMEHHE
KOHLIEHTPUPOBAaTh BHHMAaHHME W T.I.). JleTm Takoro Bo3pacra Bceraa
rOTOBBI IOMOYb, TAK KaK Y HUX Pa3BUTO kKelaaHue auaepcTsa. [loatomy
HeoOXxoauMo pa3paboTaTh CHCTEMY MOTHBAIMU W ToompeHuil. [Ipu
HapyILICHUH TNpaBUJ TOBEIEHUS, KaK MpPaBWIO, UAYT Ha OSTOT IIar
OCO3HAaHHO, 3Has1, YTO MOYKHO, @ 4TO HET. YacTo IeTH 3aXO0TAT MOACIIUTHCS
CBOMMH CEKpETaMH, JOBEPUTh KaKyI-THOO MH(POPMAIUIO, MOMPOCUTH
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nomoud. BeicmymaTe pebeHka, AaTh COBET OYEeHb BaxHO. BaxkHo
BBIJICJIUTD JIM/Iepa B KOJUIEKTUBE, CIUIOTUTD UX.

JleTn cTpemsTcst MoApa)kaTh CTapUIMM U MPUMEp Ielarora O4eHb
BakeH./leTH aKTUBHO MPOSIBIISIIOT CAMOCTOATENbHOCTh, CTAPAIOTCS CTATh
KaK MOKHO 0oJiee He3aBUCHUMBIMU. Bce 3TH kauecTBa meaaror JOJKeH
Pa3yMHO UCITOJIB30BaTh B paboTe ¢ AeThbMuU. Opranu3aius padoThl KaK ¢
npoaykramu LEGO Education Tak u ¢ Arduino 6a3upyercst Ha IpUHIUIIE
MPaKTUYECKOro oOydeHus. Ydaluecs cHayana o0qyMbIBalOT, a 3aTeM
CO3JAal0T paszauyHble Moaenu. llpu 3ToM aKkTHBU3aLMs YCBOCHHS
y4eOHOro MaTepuaina JOoCTUTaeTcs Oyarogapsi TOMY, YTO MO3T U PYKH
«pabortator BMecte». llpu cOopke Moneneil, ydamuecs HE TOJIBKO
BBICTYIIAIOT B KAUECTBE IOHBIX HUccleaoBaTeNeld U nHxeHepoB. OHM enié
U BOBJICYEHBI B UTPOBYIO JIeATeNbHOCTh. Mrpas ¢ poOG0TOM, IIKOJBbHUKH
C JNErKOCThI0 YCBAaMBAIOT 3HAHMS U3 €CTECTBEHHBIX HAYK, TEXHOJIOTHH,
MaTEeMaTUKH, HEe 00sACh COBeplIaTh OUIMOKM M MCHPaBIATh UX. Benab
pobOT HE MOXKeT o0uaAeTh peOEHKa, caelaTh eMy 3aMedyaHue WM
BBICTaBUTh OLICHKY, HO MPU 3TOM OH MOCTOSIHHO MOOYK/1aeT UX MBICIHUTh
U peuiaTh BOSHUKAIOIINE MPOOIEMBbI.

Hern 15-17 Jser, y4yacTBYIOIIME B peaau3alldd NPOTrpaMMbl, 3TO
y)Ke mnoapocTku. Ha cMeHy KOHKpETHOMY MPUXOJUT JIOTUYECKOE
MBIIIIJIEHWE. DJTO MPOSABIAECTCA B KPUTHIM3ME M TpeOOBAHUU
nokazarenbctB. [logpocTok Temepp TATOTUTCS KOHKPETHBIM, €ro
HAUMHAIOT  MHTEpecoBaTh  (uiocopckue BOOPOochl  (IPOOIIEMBI
MIPOUCXOXKJICHHUSI MHpaA, 4YeloBeka). I[IpouMcxoauT OTKpbITHE MHpa
MICUXUYECKOTO, BHUMaHHE MOAPOCTKA BIIEPBbIE 0OpaIIaeTcs Ha APYTUX
muu. J{os 1MOApPOCTKOB XapaKTEPHO HOBOE OTHOIIEHHE K YYEHHUIO.
[TonpocTok cTpeMUTCs K CaM0o0Opa30BaHUIO, IPUYEM YaCTO CTAHOBHUTCS
PaBHOAYIIHBIM K olleHke. [lopoi HaGmrogaeTcss pacXoXKACHUE MEXKTY
UHTEJUIEKTYaJbHBIMU  BO3MOXXHOCTSAMH U yclexamMu B  ydeoOe:
BO3MOXHOCTH  BBICOKME, a ycnmexu Huzkue. Paboras  co
CTapIlIeKIACCHUKaMH, TPOSBUBLUIMMU HUHTEpPEC K POOOTOTEXHUKE
HE3aJI0JIT0 /10 OKOHYAHUS IIKOJbI, TPUXOAUTCS OCOOEHHO OEpexHO U
THIATEIBHO OTHOCUTCA K HUX BPEMEHM: CO3/1aBaTh WHIWBHUyaJIbHbIC
3a/iaHusi, OOJbIlle BHUMAHMS YAENATh camMoCTosATeNnbHOM padote. [lpu
paboTe UCIOJIB3YIOTCS Pa3IMyHble IPUEMbI TPYIIIOBOM JAEATEIBHOCTU B
Pa3HOYPOBHEBBIX Tpynmax sl OOydeHHs B3JEeMEHTaM KOOIepaluH,
BHECEHHUSI B COOCTBEHHYIO JI€ATEIHHOCTh CAMOOIICHKH, B3aMMOOIICHKH,
yMeHHE paboTaTh C TEXHUUECKOHN JIUTEPaTypO U BBIACISTH IJIaBHOE.

O0beM nNporpaMmbl ¥ pesKUM 3aHATHH

[IporpamMmma paccunmtana Ha OAuH rojga oOydeHus. OOmias
HPOJIOJDKUTEIHLHOCTh 00yUeHHsI cocTaBisieT 144 yaca, KOJIMYECTBO YacOB
H a KaXIyo rpymnmy — 72.

JIns  ycmemHod peanu3aluud  OpOTrpaMMbl  IIelecoo0pa3Ho
oObeMHEHUE AeTel B yueOHble IpyNIbl YUCIEHHOCThIO oT 10 mo 30
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4eloBeK. B yueOHyro rpymnmy TpUHUMAIOTCS BCE JKemnaroiue, 0e3
CHeuaIbHOro 0TOOpA.

[Ipu onpeneneHun pexuMa 3aHATUH YYTEHBl CAHUTAPHO-
AMUAEMHUOJIOTHUECKHE TPeOOBaHUS K YUPEXKJICHUSIM JIOMOJHUTEIHLHOTO
oOpazoBaHus JeTed. 3aHATUA B KaXKI0# rpymme npoBoasTcs 1 pas3a B
Heneno no 2 yaca, ¢ nepepbiBoM 10-15 mun. CtpykTypa Kaxkaoro
3aHATHUS 3aBUCUT OT KOHKPETHOM TeMbI U pelIaeMbIX B HEW 3a/1ay.

@opMbI 1 METOIbI OPTraHU3ALUH 00PA30BATEILHOIO MPoLIEcca

Meronuka npenycMaTpUBaeT IPOBEACHHUE 3aHATUN B Pa3IUYHBIX
dbopMax: rpymnmoBoii, mapHOil, UHANBUAYATbHOM.

IIporpamma auis gereii 10-14 et npegycMaTpuBaeT B OCHOBHOM
2pynnogvle U napHvle 3auAmus, 1ellb KOTOPbIX IOMOYb pPEOEHKY
YBEPEHHO UYBCTBOBaTh Ce0si B PA3NIUYHBIX BUAAX JAEATEIHHOCTH.
[Ipenmonaraercs, 4To B TEYEHHE [BYX JIeT OOy4YeHHS Yy JeTei
(dopMupyeTcsi AOCTAaTOYHBI ypPOBEHb YMEHUN M HaBBIKOB UI'POBOTO
KOHCTpyupoBaHusi. Ha »3tom ¢oHe yxe BblIeIsAIOTCS — OoJsee
KOMIIETEHTHBIE, BBICOKO MOTHUBHPOBAHHBIE U [Ja)Xe, MOXHO CKa3aTb,
po(eCCUOHATILHO OPUEHTUPOBAHHBIE JIETH.

IIporpamma jaas  jgered 15-17 Jjger mnpeaycmarpusaer
BO3MOKHOCTb IPOBEJIECHUS UHOUBUOYALbHBIX 3AHAMUL, ETb KOTOPBIX -
pa3BUTHE YHUKAIBHOTO COYETAHUS CIIOCOOHOCTEH, yMEHUI 1 HaBBIKOB U
Jaxe HayaJbHbIX npo¢hecCUOHATBHBIX (KOHCTPYKTOPCKHX )
MPEINOYTCHUN.

B pamkax yueOHOro miaHa KaxaI0ro roga 0co00 BBIIEICHBI Yachl,
UCTIONIb3yeMbIe  JIJIT  pa3pabOTKM U TMOATOTOBKH  POOOTOB K
COPEBHOBAHMAM, Y4YaCTHE€ B COPEBHOBAHMSX. OTH Yachbl YETKO HE
pacnpesiesieHbl [0  BpPEMEHHM, IIOCKOJIbBKY 3aBHCAT OT TIpaduka
COPEBHOBATEJILHOIO Ipoliecca U PE3yJbTaTUBHOCTU Y4YaCTHUsl KOMaHJ
BOCIIUTAaHHUKOB.

PexuM 3aHATHH, NEePHOAUYHOCTL U MNPOAOJKUTEIbHOCTH
3aHATHHI

3aHATHUSA [0 KaXKIOU rpyIne NpoXoAaT OJHUH pa3 B HEAEIIO 1O J1BA
aKaJIeMUYECKHX Yaca ¢ nepeMeHoi B 10 MUHYT.

HEJIX U 3AJJAYU TPOT'PAMMBbI
Heap mnporpamMmmbl: (GOpMUPOBAHHE TBOPUECKHX W HAy4HO-
TEXHUYECKUXKOMIETEHIIMM 00y4aronuxcs B HEPa3phIBHOM E€IUHCTBE C
BOCIIMTAHUEM KOMMYHUKATHBHBIX Kauye€CTB M II€JICHAIIPABICHHOCTH
JUYHOCTH YEpe3 CHUCTEMY IPaKTUKO-OPHUEHTUPOBAHHBIX TI'PYIIOBBIX
3aHATUN U CAMOCTOSITEIIbHON I€ATEIbHOCTH 00YYarOIINXCS 10 CO3AAHUIO
POOOTOTEXHUYECKUX YCTPONCTB,pELIAONINX TOCTABICHHBIE 3aJaUH.
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3agaum:
Oo0yuaromue:
e OOyuuth MepBOHAaYaIbHBIM 3HaHUSIM 0
KOHCTPYKLIUHU

POOOTOTEXHUYECKUX YCTPOMNCTB;

® [I03HAKOMHUTh YyYalllUXCS C TMPUHIUOAMA W METOJaMHU
pa3pabOTKH, KOHCTPYUPOBAHUS M TMPOTPAMMUPOBAHUS YHPABISIEMBIX
AJIEKTPOHHBIX YCTPOUCTB Ha 0a3e BhluucauTeapHON miatdopmbel LEGO
u Arduino.

® pAa3BUTh HAaBBIKM MPOrPAMMHUPOBAHHS B COBPEMEHHOU Cpene
MPOTPAaMMUPOBAHUS  YIIIyOWTHh 3HAHUS, TOBBICUTH MOTHBAIMIO K
OOy4YeHHIO TYTeM TMPAKTUYECKOTO HWHTETPUPOBAHHOTO TMPUMEHECHHS
3HAHWM, TIOJYYCHHBIX B PA3IMYHBIX OO0pPa30BATENBHBIX O0OJACTIX
(maTemaTuka, puzmka, THHOPMATHKA);

® pa3BUThb HHTEPEC K HAYYHO-TEXHUYECKOMY, HHKEHEPHO-
KOHCTPYKTOPCKOMY TBOpPYECTBY, C(OpMUpOBATH OOILIEHAYYHbIE W
TEXHOJOTUYECKUE HABBIKM KOHCTPYMPOBAHUS M TNPOECKTUPOBAHUS,
Pa3BUTh TBOPUYECKHE CIIOCOOHOCTH yUalUXCsl.

e OOyunuTh mpaBwmiiaM O€30MACHON PaOOTHI.

Pa3zBuBarwmmue:

e CdopmupoBaTh © pa3BUTh KPEATUBHOCTh, THOKOCTh W
CaMOCTOSITEIbHOCTHMBIIIUICHUSI HA OCHOBE UTPOBBIX 00Pa30BaTEIbHBIX U
BOCTIMTATEIIHbHBIX TEXHOJOTHH;

e CdopmupoBaTh ¥  pa3BUTh HABBIKM  NPOEKTUPOBAHUS

KOHCTPYHPOBAHUS,

e (Co3gaTh ONTHMAJIBHOEC MOTHUBAIIMOHHOE MPOCTPAHCTBO IS
JIETCKOTO TBOPYECTRBA.

BocnurareiabHbie:

e Pa3BUTh KOMMYHHKATUBHBIC HABBIKY;

e CdopmupoBaTh HaBBIKH KOJUIGKTUBHON pabOTHI,

e BocnutaTh TOJIEpaHTHOE MBINIJICHUE.



COAEPKXAHUE INTPOI'PAMMBbI

TOUKA ifpocm

Y4yeOHO-TeMaTH4YeCKHil IVIAH TPYNINbI CTAPTOBOI0 YPOBHS

Ne | HammenoBanue pasgena, | Bcero AyIMTOpPHBIE YaChI ®opma
TeMBbI JacoB arrecranuu/
KOHTPOJIsI
Teopus IIpakTHKa
1 | BBeaenue B 2 2 -
POGOTOTEXHUKY
2 | IlepBuuHbIe CBEEHUS O 6 4 2 becena, BUKTOpUHA
poboTax
3 | U3yuenue cpeabl 14 8 6 becena, BUKTOpUHA
yIpaBJeHHUS U
NPOrpaMMHUPOBAHUS
4 | KoncrpyupoBanmue 16 6 10 BricTaBka,
podoToB Lego u Arduino. BUKTOPHMHA,
(pponTaNBLHBII
omnpoc
5 | Co3nanue 16 6 10 BricTaBKka, 3amuTa
HHAUBHUIYAJIBHBIX U NPOEKTOB,
TPYNIIOBLIX IIPOEKTOB (pponTaNBLHBII
ompoc
6 | IlonroroBka K y4acTuio B 16 6 10
COPEBHOBAHMAX
7 | Utorosoe 3aHsiTue. 2 2 - TecTupoBanue
HTorosas arrecranus
Hroro 72 34 38

Tema 1 BBenenue B po0OTOTEXHUKY

Teopua: BomHOE 3aHsTHE.

OcHoBbl  Oe30macHOi  pabOTHI.

WUuctpykTtax mno TexHuke Oe3omacHocTH. [IpumeHenne poOOTOB B
COBPEMEHHOM MHpE: OT JETCKUX WIPYUIEK, JO CEPBE3HBIX HAYyYHBIX
HCCIIEI0BATEIBCKUX pa3paboToK. JleMOHCTpanust ~ IepeloBbIX
TEXHOJOTMYECKUX pa3paboToK, npeiacTaBisieMblx B Tokuo Ha
MexnyHapoaHO! BbICTaBKe poOOTOB. OCHOBHBIE POOOTOTEXHUYECKHUE
COPEBHOBAHUS

Tema 2 IlepBuuHbIe CBeleHUS 0 POOOTAX

Teopus: Victopusi poOOTOTEXHUKH OT TJIYOOKOH JPEBHOCTH 0
Hamux aHen. Mnes co3ganus podoTtoB. Uto Takoe podoT. OnpeneneHue
noHsATUsL «pobotay. Knaccudukanus poboToB 1o HazHaueHUI0. Buapl
COBPEMEHHBIX POOOTOB.

Ilpaxmuka: 3HakoMcTBO ¢ Habopom Lego Mindstorms wu
Arduino. OCHOBHBIE 3JIEMEHTHI, OCHOBHBIC TPHUEMBI COCIUHCHHS U
KoHCTpyHnpoBanusa. KoHcTpynpoBaHue mepBoro pooora.

Tema 3 U3yueHnue cpeabl YIPaBJIeHUS U POrPAMMHUPOBAHUS



TOUKA ifpocm

Teopusa: Bunpl M Ha3HayeHHE TMPOTPAMMHOIO OOECHEUEHUS.
OcHOBBI paboThl B cpesie nporpammupoBanus Lego u Arduino.

Ilpaxmuxa: NN3ydyenue 6J10KOB: IBUKEHUE, KAATh, CEHCODP, UK U
nepekiaroyarenb.  Co3gaHue NOpPOCTEHIIMX — JIMHEHHBIX  IPOrpamM:
JIBW)KEHUE BIIEpE, Ha3ak, IMOBOPOT HA 3aJaHHBIA yroJl, ABIKECHHE IO

KpyTYy.

Tema 4 KoncrpyupoBanue podoros Lego u Arduino.

Teopus: CnocoObl mepenayu JIBHXKEHHSI MPU KOHCTPYUPOBAHUU
poboToB Ha 0aze koHCTpykTopoB Lego wu Arduino. OCHOBBI
POEKTUPOBAHUS U MOJACIIUPOBAHUSASIEKTPOHHOTO YCTPOICTBA Ha 0Oase
Lego u Apayuno. Mexanunueckas nepefaya. [lepenarouHoe oTHOIIEHUE.
Bomyok. Penykrop.

Ilpaxmuka: TecTHpoBaHME MOTOPOB M JATYMKOB. YIIPABIECHUE
motopamu. CocTossHHE MOTOpPOB. BCTpoeHHBIN AaTuyuk O0OOPOTOB.
CuaXpoHM3alMsl  MOTOPOB. PeXuMM  HMMIyJIbCHOM  MOXYJISILIUU.
3epkasibHOE Hampasienue. Jlarunku. Hactpoiika MOTOpOB M JaTYMKOB.
Tumn naTumkoB.

Tema 5 Co3ganue HHAUBUAYAJIbHBIX M TPYNIIOBBIX IPOCKTOB

Teopus: PazpaboTtka mpoekta Pacmpenenenue 1o TpyImmam.
dopMynupoBKa 3ajlayd Ha pa3pabOTKy mpoekTa rpymme. OnucaHue
Mojienel, pacrpeneneHiue o0a3aHHOCTEN B Tpymie mo cOOpKe, OTIaAKeE,
mporpaMMupoBaHuio Monaenu. OmucaHue pernieHuss B BUAE OJIOK-CXEM,
WJIA TEKCTOM.

Ilpakmuxa: Co3aaHuI0 JACUCTBYIOIIEHM MOAECHIU. YTOYHEHHUE
napaMeTpoB IpoekTa. JlomojHEeHHe MNpPOoeKTa CXEMaMH, YCJIOBHBIMU
yepTekaMu, ONucaTeibHOM  4acThio. (OOHOBIIGHHE  TapaMeTpOB
[IpeacraBnenne mnpoekta. Pa3paboTka mpe3eHTAlMy JIS  3alluThI
npoekTa. [Iy0nuanas 3ammra mpoeKToB.

Tema 6 YuacTue B COpeBHOBaAHHMAX
Teopua: W3yuenne mnpaBun copeBHOBaHMN KoHCTpynpoBaHmue
po6ota [IporpammupoBanne podoTa.

Ilpakmuxa: COopka poboTa 1O TMaMsATH Ha  BpeMs.
[IpoaomKUTETbHOCT  COOPKHU: 30-60  MHHYT. IIpoBeneHue
copeBHOBaHMs. PaccMarpuBaeM M u3y4aeM KOHCTPYKLHIO poOOTa
nobenutens. HeobxoaumMo M3ydnTh KOHCTPYKIIMHU, BBISIBUTH ILTIOCHI U
MHUHYCHI poOOTa.

HTorosoe 3ansaTue. UTorosas arrecramnus.
Teopus: 3auet — TeCTUPOBAHUE.



TOUKA ifpocm

Y4eOHo-TeMaTH4eCKHil IVIaH rpynnbl 6a30B0ro YpoBHA

Ne | HammenoBanue pasgena, | Bcero AyIMTOpPHBIE YaChl dopma
TeMbI 4acoB arrecrauuu/
KOHTPOJIA
Teopus IIpakTuka
1 | Beenenue B 2 2 -
POOOTOTEXHUKY
2 | llepBuuHbIe CBeIEHUS O 6 2 4 POpOoHTAIBHBIN
podoTax OIPOC, BUKTOPUHA
3 | U3yueHue cpeabl 14 6 8 DOpOoHTAIBHBIH
yIpaBJeHHUS U ONnpoc, BAKTOPUHA
MPOrpaMMHUPOBAHUS
4 | KoncTpyupoBaHue 16 6 10 BricraBka,
podoToB Lego u Arduino. BHKTOPHHA
5 | Co3nanue 16 4 12 BpicTaBka, 3ammura
HHAUBHUIYAJIBHBIX H NPOEKTOB,
TPYNIIOBELIX IPOEKTOB (ponTanbHbII
omnpoc
6 | IloaAroToBKa K y4acTHIO B 16 4 12 BrbicTaBKa, 3ammTa
COPEBHOBAHMSAX NPOEKTOB,
(ponTanbHbII
omnpoc
7 | UToroBoe 3ansiTue. 2 2 - TecTrupoBanue
IIpome:kyTouHas
arrecranus
Hroro 72 26 46

Tema 1 BBenenue B po0OTOTEXHHKY

Teopus: Bognoe 3ansitue. OCHOBBI 0e€30macHON pabOTHI.
HucTtpykTaxk mo TexHuke Oe3omacHocTH. IIpuMeneHne poOGOTOB B
COBPEMEHHOM MHpE: OT JETCKUX HIPYIIEK, 10 CEPhE3HBIX HAy4YHBIX
HCCIIEIOBATENbCKUX  Pa3pabOTOK. JleMoHCTpanus  MepeoBbIX
TEXHOJIOTUYECKUX  pa3pabOTOK, TMpeacTaBiseMblx B TOKHMO Ha
MesxayHapoaHoil BeicTaBke poOOTOB. OCHOBHBIE POOOTOTEXHHUECKHUE
COpPEBHOBaHUS

Tema 2 IlepBu4HbIe cBeAeHUs 0 pOOOTAX

Teopus: Vctopusi poOOTOTEXHUKH OT TIIYOOKOW IPEBHOCTH 10
Hamux aHer. Mnes co3ganus podoTtoB. Uto Takoe podoT. OnpeneneHue
noHsATUsL «pobotay. Knaccudukanus poOboTOB 1o HazHaueHUI0. Buapl
COBPEMEHHBIX pOOOTOB.

Ilpaxmuka: 3HakoMcTBO ¢ Habopom Lego Mindstorms wu
Arduino. OCHOBHBIE 3JE€MEHTHI, OCHOBHBIC TPHUEMBI COCIUHCHHS U
KOHCTpyHpoBaHus. KoHCTpynpoBaHue mepBoro poooTa.

Tema 3 U3yuenue cpeabl ynpaBjieHUsI 1 NIPOrpaMMHUPOBAHUSA
Teopusi: Bunpl W HazHay€HUE NPOrPAMMHOTO OOECreUYeHUSI.
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TOUKA ifpocm

OcHoBbI paboTHI B cpefie mporpammupoBanus Lego u Arduino.

Ilpaxmuxa: 3ydyenue 6J10KOB: IBUKEHUE, KAATh, CEHCOP, UK U
nepekiaroyatenb.  Co3gaHue NOpPOCTEHIIMX — JMHEHHBIX  IPOrpamM:
JNBW)KECHUE BIIEpE, Ha3al, IMOBOPOT HA 3aJaHHBIA YroJI, ABIKECHHE IO

KpyTYy.

Tema 4 KoncrpyupoBanue podoros Lego u Arduino.

Teopusa: CriocoObl mepefadu ABHXKEHUS MPU KOHCTPYHMPOBAHUU
poboToB Ha ©0aze koHCTpykTopoB Lego wu Arduino. OCHOBBI
POEKTUPOBAHUS U MOJACIIUPOBAHUSASIEKTPOHHOTO YCTPOICTBA Ha 0ase
Lego u Apayuno. Mexannueckas nepegaua. [lepenarouHoe oTHOIIEHUE.
Bomyok. Penykrop.

Ilpaxmuka: TecTHpoBaHME MOTOPOB M JATYMKOB. YIIPABICHUE
moTtopamu. CocTosiHHE MOTOpPOB. BcCTpoeHHBIH aaTuuk OOOPOTOB.
CuHxpoHHM3alusi  MOTOpOB. PeXuM  UMIYIbCHOM — MOAYJISLMMU.
3epkanbHOe HampasieHue. Jlatuuku. Hactpoiika MOTOpOB M TaTYMKOB.
Tumn naTumKoB.

Tema 5 Co3ganue HHAUBUAYAJIbHBIX M TPYNIIOBBIX IPOCKTOB

Teopus: PazpaboTtka mpoekta Pacrmpenenenue 1o TpyImmam.
dopMynupoBKa 3ajlayd Ha pa3pabOTKy mpoekTa rpymme. OnucaHue
MojieNiel, pacrpeiesieHne 00a3aHHOCTE B Tpymie no cOopke, OTIAJIKE,
mporpaMMupoBaHuio mojaenu. OmucaHue penieHus] B BUAE OJIOK-CXEM,
WJIA TEKCTOM.

Ilpakmuxa: Co3aaHuI0 JACUCTBYIOIIEHM MOAECIU. YTOYHEHHUE
napamMeTpoB IpoekTa. JlomojHEeHHe MNpPOoeKTa CXEMaMH, YCJIOBHBIMU
yepTekaMu, ONucaTeibHOM  YacThio. (OOHOBIIGHHE  TapaMeTpOB
IIpencraBnenne mnpoekra. Pa3paboTka mpe3eHTAllMU [JIs  3alluThl
npoekTa. [Iy0nuanas 3ammra mpoeKTOoB.

Tema 6 YuacTue B COpeBHOBaAHHMAX
Teopua: W3yuenune mnpaBun copeBHOBaHMN KoHCTpynpoBaHmue
po6ota [IporpammupoBanne podoTa.

Ilpakmuxa: COopka poboTa 1O TMaMsATH Ha  BpeMs.
[IpoaomKUTETLHOCT  COOPKHU: 30-60  MHHYT. IIpoBeneHue
copeBHOBaHMs. PaccmaTpuBaeM W U3y4aeM KOHCTPYKIIMIO poOoTa
nobenutens. HeobxoaumMo M3ydnTh KOHCTPYKIIMHU, BBISIBUTH ILTIOCHI U
MHUHYCHI poOOTa.

HTorosoe 3ansaTue. UTorosas arrecramnus.
Teopus: 3auet — TECTUPOBAHUE.
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OXKUNJAEMBIE PE3YJIBTATDBI

Jluunocmmnoie pe3yiomamal (K JIUYHOCMHBIM pé3yibmamam 0C60€enuA Kypca
MOIHCHO omuecmu):

KPUTHYECKOE OTHOIICHUE K MHMOPMAITUU ¥ H30UPATEILHOCTD €€ BOCTIPUSITHS;
OCMBICIIEHHE MOTHUBOB CBOUX JICHCTBHH MPHY BHITIOJIHCHUH 3a/T1aHHH;

pa3BUTHE  JTFOOO3HATEIBHOCTH, COOOPA3HTEILHOCTH TIPH  BBIMIOJHEHUHU
Pa3sHOOOpa3HBIX 3aJaHUil TPOOJIEMHOTO ¥ 3BPUCTHYECKOTO XapaKTepa;
pa3BUTHE BHUMATEIHHOCTH, HACTOWYMBOCTHU, IEJICYCTPEMJICHHOCTH, YMEHUS
PEoI0JIeBaTh TPYAHOCTH — KA4eCTB BEChbMa BAXKHBIX B TMPAKTHIECKOU
JIESITEIbHOCTH JTI000TO Y€eJIOBEKA;

pa3BUTHE CaMOCTOSTEILHOCTH CYKJICHHI, HE3aBUCUMOCTH M HECTAHAAPTHOCTH
MBIIIIEHHS;

BOCITUTAHWE YYBCTBA CIPABEIIMBOCTH, OTBETCTBEHHOCTH;

Hadyayo MPOQPECCHOHATILHOTO CaMOOIPEACIEHUs, O3HAKOMJICHHE C MHPOM
npodeccuii, CBI3aHHBIX C pOOOTOTEXHUKOM.

MemanpedmemmHnuie pe3yivmamaol:
Pecynamugnvle yHusepcanvhvie yueonvie 0eticmeusl:

NPUHUMATh U COXPAHATh yU4eOHYIO 331a4y;

IUTAHUPOBAThH MOCIIEI0BATENFHOCTD IIAr0B aJITOPUTMA JIJIsl IOCTUIKEHUS 11eITH;
dbopMUpOBaTh yMEHMSI CTAaBUTh I€b — CO3JaHUE TBOPYECKOW paloTHI,
IUTAHUPOBATh JOCTHKEHHUE 3TOM LIETH;

OCYIIECTBIISATH UTOTOBBIN U MOIIATOBBIA KOHTPOJIb 10 PE3yNbTaTy;

a/IeKBaTHO BOCIIPUHUMATh OLIEHKY YUUTEIS;

paznuuaTh cnocod U pe3ysabTar JeHCTBUS;

BHOCHUTb KOPPEKTHBBI B ACHCTBHS B CIIydae PACXOKICHHS pe3ybTaTa PeleHus
3aJa4i Ha OCHOBE €€ OLIEHKU U Y4eTa XapaKTepa CIeIaHHbIX OIINOO0K;

B COTPYAHUYECTBE C YUUTEJIEM CTaBUTh HOBBIE yueOHbIE 3a/1a4H;

IPOSIBJIATH O3HABATENbHYIO MHUIIUATUBY B Y4€OHOM COTPYAHUYECTBE;
OCBaMBaTh CIOCOOBI pelIeHuUs MPOOJIeM TBOPUYECKOTO XapaKTepa B )KU3HEHHBIX
CUTYAaIHSIX;

OLICHUBATh IOJIyYaAIOIIMKUCA TBOPYECKUH TPOIYKT U COOTHOCHTH €ro c
M3HAYaJbHBIM 3aMbICIIOM, BBITIOJIHATH MO HEOOXOIUMOCTH KOPPEKIUH JTHOO
IpOAYKTa, TUOO0 3aMbICTa.

Ilo3nasamenvHule yHugepcanvhvie yuebHvle 0eticmeus:

OCYIIECTBIISATh MOMCK HMH(OpPMALMU B WHAMBUAYAIbHBIX HH()OPMAIIMOHHBIX
apXxMBax yyalerocs, ’HpopMalMOHHOH cpejie 00pa30BaTENbHOIO YUPEXKICHHUS,
B (eZiepanbHBIX XpaHUIUIIaX HHHOPMAITMOHHBIX 00pa30BaTEIbHBIX PECYPCOB;
UCIIONB30BAaTh  CpencTBa  HMHMOOPMALIMOHHBIX M KOMMYHUKAITMOHHBIX
TEXHOJIOTUH JUI pelieHnss KOMMYHUKATHBHBIX, TTO3HABATEIIbHBIX U TBOPUYECKUX
3ajay;

OpPHEHTHPOBATHLCS Ha pa3HOOOpa3ue cocoOOB pelIeHus 3a/1a4;

OCYILIECTBJIATh ~aHAJM3 OOBEKTOB C BBIIEICHUEM CYIIECTBEHHBIX H
HECYIIECTBEHHBIX MTPU3HAKOB;

IPOBOJIUTH CPABHEHHUE, KIIACCU(PHUKAIIMIO 110 3alaHHBIM KPUTEPUSM;
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CTPOUTH JIOTHYECKHE PACCYXICHHA B (QOpME CBSI3U MPOCTHIX CYXACHHUHA 00
00BEKTE;

yCTaHaBJIMBATh AHAJIOTHH, TPUIHMHHO-CJICICTBEHHBIE CBSI3H;

MOJIEJINPOBAaTh, MPE0OPa30BBIBATE OOBEKT U3 YYBCTBEHHOW (DOPMBI B MOJIEb,
I7ie BBIACICHBI CYIIECTBEHHBIE XapaKTEPUCTUKU OO0BEKTa (MPOCTPAHCTBEHHO-
rpaduyeckas Wi 3HaKOBO-CUMBOJIMYECKas);

CHUHTE3MPOBATh, COCTABIIATH 1I€JI0€ U3 YacTed, B TOM YUCIIE CaMOCTOATEIbHOE
JOCTparBaHUe ¢ BOCTIOJHEHHEM HEJOCTAOIUX KOMIIOHEHTOB;

BbIOMpATh OCHOBAHMSI U KPUTEPUH I CPaBHEHHUSI, Kilaccu(uKanuu 0ObeKTOB.

Kommynuxamusnule ynugepcanvuvie yuebHvle Oeticmeus:

apryMEHTHPOBATh CBOIO TOUKY 3pEHHS Ha BHIOOP OCHOBAHUI U KPUTEPUEB MPHU
BbIJICJICHUH NPU3HAKOB, CPABHEHUHU U KJIACCU(PHUKAIIUU OOBEKTOB;
BBICITYIINBATh COOECEAHNKA 1 BECTH JUAJIOT;

pPU3HABaTh BO3MOYKHOCTh CYILIECTBOBAHMS PA3JIMYHBIX TOUEK 3pEHUS U MpaBa
Ka)KZI0r0 UMETh CBOIO;

IUIAHUPOBaTh y4e€OHOE COTPYAHUYECTBO C YUYUTEIEM U CBEPCTHUKAMH —
ONpeAesATh Uenu, QyHKIUN Y4aCTHUKOB, CHOCOOOB B3aUMOJIEHCTBUS;
OCYIIECTBIISATh IOCTAHOBKY BONPOCOB — HMHHUIMATHBHOE COTPYIHHUYECTBO B
MOMCKe U cOope nH(popMaIuu;

paspematbe KOH(JIMKThl — BBISBICHHE, WACHTU(PUKALUSA TPOOJIEMbI, MOUCK U
OLICHKAa aJbTEPHATHUBHBIX CIIOCOOOB pa3pelieHus KOH(IJIUKTA, MPUHATHE
peIlIeHuUs ¥ er0 peannu3alus;

yIpaBisATh TOBEJCHHWEM MapTHEpa — KOHTPOJIb, KOPPEKIHs, OIEHKa €ro
JICUCTBUIA;

YMETh C JOCTATOYHOH MOJHOTOM M TOYHOCTHIO BBIPAXaThb CBOM MBICIH B
COOTBETCTBUHU C 33/1a4aMH U YCIOBUSIMU KOMMYHHKAIUH;

BJIa/I€Th MOHOJIOTMYECKON U INAJIOrMuecKol (popMaMu peyH.

IIpeamMeTHbIe pe3yabTaThl:
B pesynbTaTe peanuzanuu nporpaMMbl oOydaromuecs: OyayT 3HaTh:

npaBuiia 6€30MmacHoOM padoThI;
OCHOBHBIE KOMIIOHEHTHI KOHCTPYKTOpOB JIET'O;
KOHCTPYKTHUBHBIE OCOOEHHOCTH DPAa3JIMYHBIX MOJENeH, COOPYKEHHH U
MEXaHHU3MOB;
KOMITBIOTEPHYIO  Cpelly, BKIIOUAIONMyl0 B ce0s Tpaduueckuii  s3BIK
IPOrpaMMHUPOBAHUS;
BU/IbI TIOJIBUKHBIX U HETIOABUKHBIX COCTMHEHHUIN B KOHCTPYKTOPE;
KOHCTPYKTHUBHBIE OCOOEHHOCTH PA3NUYHBIX pOOOTOB;
Kak nepenasars nporpammsl NXT;
KaK MCIOJIb30BaTh CO3/1aHHBIEC TPOTPAMMBI;
OpUeMbl M ONBIT KOHCTPYMPOBAHUS C MCIOJIb30BAHUEM  CIIEIMAIIbHBIX
AJIIEMEHTOB, U JPYTUX OOBEKTOB U T.1.;
OCHOBHBIE AJTOPUTMUYECKHME KOHCTPYKIMHU, OTalbl pEIIEHUsS 3aJad C
ucnoab3oBanueM DBM.

B pesynbraTe peanuzanuu nporpaMMbl oOydaromnuecs: OyayT yMeTh:
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UCIOJIb30BaTh OCHOBHBIE aJITOPUTMUYECKIE KOHCTPYKIIMH JJIsl pEIICHUS 3a]1a4;
KOHCTPYHPOBATh Pa3IUIHbIE MOJIEIIH; UCIIOJIb30BaTh CO3aHHBIE MPOTPAMMBI;
IPUMEHSTH MTOJTy9CHHbIC 3HAHUS B MPAKTUYECKON IEATEITBHOCTH.
B pesynbrate peanu3anuy mporpaMmbl o0ydarontuecs OyayT BIaaeTh:
HaBbIKaMU pabOThI ¢ pOOOTAMH;
HaBbIkaMu paboThl B cpene [leppoPo6ot NXT.
B pesynbrare ocBO€HHUS MPOrpaMMbl 00ydaromIuecs: Hay4yaTcsl CTPOUTh
pOOOTOB M YIIPABIATH UMHU.

OOyyaromuics MOJYy4YuT 3HAHUS 0%

® HayKke M TEXHUKE KaK CIOCO0E palrOHAIBHO-TPAKTUYECKOTO
OCBOCHUSIOKPYKAIOIIETO MHUPA;

e poboTax, Kak 00 aBTOHOMHBIX MOJYJISIX, MPEAHA3HAYCHHBIX
JUTSI PETICHUSICIIOKHBIX TTPAKTUYECKUX 33]1a4;

® JCTOPHUU U MEPCIEKTUBAX Pa3BUTHS POOOTOTEXHUKH;

® poOOTOTEXHUUYECKUX TIAThopMax Il 00pa3oBaTeIbHBIX
yupexaennii, BuactHoctd LEGO Education u Arduino.

e pobocrmopTe, Kak OJHOM M3 HAMPaBJICHUIA TEXHUYECKUX BHIOB

CTIOPTa;

e Gu3MUECKNX, MATEeMaTHYECKUX U JIOTUYECKHX TEOPHSsX,
MOJIOKEHHBIX B OCHOBY ITPOCKTUPOBAHUS M YIIPABJICHUS pOOOTAMH;

e (huiocoCcKuX U KyJIbTYPHBIX OCOOEHHOCTSAX POOOTOTEXHUKH,
KaK 4acCTH 00IIEeYeIOBEYECKON KYIbTYPHI;

oBJIajIeeT —

®  KPUTHUYECKUM, KOHCTPYKTHUBUCTCKMM M aJITOPUTMHUYECKUM
CTUJISIMU MBIIIIJICHUS;

® TEXHMYECKHMHU KOMIETCHIMSIMH B cepe poOOTOTEXHHKH,
JOCTAaTOYHBIMU JJI TOJYYEHHUs BBICIIETO OOpa3oBaHUs IO JAHHOMY
HaIpaBJIeHUIO;

e HaOOpPOM KOMMYHUKATHUBHBIX KOMIIETEHILIUM, MO3BOISIOINX
0e300J1€3HEHHO BOWTU ¥ (PYHKIIMOHUPOBATH 0€3 HAMPSHKEHUS B KOMaH/IE,
COOpaHHOM AJIsl peMICHUSTHEKOTOPON TEXHUYECKOU MPOOIEMBbI;

pa3oBbeT danTazuto, 3pUTENBHO-00Pa3HYIO naMsTh,
palroHaIbHOE BOCIPUATHE NEUCTBUTEIBHOCTH;

HAYYHUTCSl peliaTh MNPAKTUYECKUE 3a/ladyd, HCIONb3ysd Ha0op
TEXHUUYECKUX U MHTEIJIEKTyaJbHBIX YMEHUN Ha YPOBHE MX CBOOOTHOTO
MCIIOJIb30BaHUS;

npuodperer YyBaXUTEIbHOE OTHOIIEHHE K TPYydy Kak K
00s3aTeIbHOMY ATaly peaiu3aluu 000 HHTEIIEKTyaIbHOW UJIEH.
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TOUKA ifpocm

CJIOBUSA PEAJIU3ALUUA ITPOTI'PAMMDbI

MaTepuajabHO-TeXHHYECKOE o0ecneuyeHne

Tlomewenue.

[lomemenne s TMPOBENEHUS 3aHATHH  JOMKEH OBITh JIOCTAaTOYHO
IPOCTOPHBIM, XOPOIIO TMPOBETPUBAEMBIM, C XOPOIIMM €CTECTBEHHBIM H
HCKYCCTBEHHBIM oOcBelleHHeM. CBeT JO/DKeH NajaTh Ha PYKH JeTe ¢ JIeBOi
cTopoHbl. CTONBI MOTYT OBITH pacCuMTaHbl Ha JBa YEJIOBEKA, HO JTOJKHBI OBITH
paccTaBlieHbl TaK, 4TOObI AETH MOINIM paboTaTh, HE CTECHSs OpYr nApyra, a
PYKOBOJUTENb MOI IOJIOMTH K KaKIOMY YYEHHUKY, IIpU 3TOM, HE Mellasi paboTaTh

APYyromMy y4almcmycs.

Memoouueckuii ghono.
JlJi yCTIenTHOTO MPOBEACHUS 3aHATHI HEOOXOUMO UMETh BBICTABKY U3/IEIHIA,
TabUIBl ¢ 00pa3iiaMu, JKypHaJbl U KHUTH, HHCTPYKIIMOHHBIC KapThl, MA0JIOHBI.

Mamepuanvt u uncmpymenmeol.
Koncrpykropsl JIEI'O, APJYNHO koMnblOTEPHI, IPOSKTOP, SIKPaH.

®OPMbI ATTECTALIMMN.

Hrorosas arrectauus npoBoautcs 1 pa3 B TeuenueydeOHoro roga ¢ 10 mo 30
Masi. ATTecTanus TPOBOAUTCSA B (opMe 3adyeTra B BHJE: TECTUPOBAHWE, 3aIIUTHI
npoekta. OHa TpeaycMaTpUBAeT TEOPETUUYECKYI0 M TPAKTHYECKYIO MOATOTOBKY
oOydJaromuxcsi B COOTBETCTBUM €  TpeOOBaHUSMHU  JOMOJHHUTEIHLHOU
oOmiepasBuBarolieil mporpammbl. [lo uroram arrecTanuu ompenesieTcss YpOBEHb
OCBOEHHUS MpOrpaMMbl (3adeT/He3a4eT) U B JKypHald yuyera pabouero BpPEMEHH
mejarora JOTOJHUTEIFHOTO OOpa30BaHUs 3aHOCSTCS PE3YNBTAThl MO KKIOMY
aTany (roay) o0OydeHus.
Texkymmii KOHTPOJIb

OcBoenue JTaHHOU JTONOJIHUTEIILHON 00111e00pa3zoBaTeIbHOM
o0Illepa3BUBAIONIEH  MPOTrpaMMbl  COMPOBOXKIAETCA  TEKYIIUM  KOHTPOJIEM
yCleBaeMOCTH. Tekymmii KOHTPOJIb YCIEBAEMOCTH OOYydYalImMUXCA - 3TO

CHUCTEMAaTHYeCKass IPOBEpKa OOpa30BaTEIbHBIX JOCTHKCHHHA OOydJarONIuXcs,
MPOBOAMMAsI TIEIarOroM JOIOJIHATEIBHOTO 00pa30BaHUS B XOJE OCYIICCTBICHUS
o0pa3oBaTebHOM  JEATEIBHOCTH B COOTBETCTBHM C  JONOJHHTEIHLHOU
001eo0pazoBaTenbHON 00Iepa3BUBAIOIICH MPOTPAMMON.

B paMkax Tekymiero KOHTPOJIA TIOCJA€ OKOHYAHHS KaKIAOTO ITOIYTOIUs
o0ydYeHUs PEeyCMOTPEHO TPECTaBICHUE COOCTBEHHOTO MPOEKTa, OIICHUBACMOTO
0 CJICIYIOIIMM KPUTEPHSIM:

— KOHCTPYKIHS poboTa
— MEPCIEKTUBBI €0 MaCCOBOI'O MPUMEHECHHUS;
— HaIlMCaHWEe MPOrPaMMEI;
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— JIeMOHCTparus pobora
— HOBH3HA B BBIIIOJHCHUN TBOPUCCKUX 3aJaHHI
— TIpe3eHTAIHs MPOCKTAa.

Takke ypoOBEHb OCBOCHHS NPOTPAMMBI KOHTPOJIMPYETCS C IOMOIIBIO
COPEBHOBAHUI1, KOTOPHIE TPOBOJISTCS B TPYIINAX, OIIEHKA COPEBHOBAHHIA POXOIUT
0 CJIETYIONUM KPUTEPHUSIM:

— KOHCTpyKLHUA poboTa
— YPOBEHb BBIITOJIHEHUS 3aJaHUs (TOJTHOCTHIO WIIM YACTUYHO)
— BpEMs BBITIOJIHCHHUS 3a/1aHUS

CopeBHOBaHUS HA TOPOJCKOM, PATOHHOM M OOJIACTHOM YPOBHSIX OIICHUBAIOTCS T10
KPUTEPUAM TMPOMNHUCAHHBIX B COOTBETCTBYIOIIUX TOJIOKEHUAX M PErIaMEHTax
COPEBHOBAHMM.

18



TOUKA ifpocm

METOINYECKHUE MATEPHUAJIBI

Pa3nen ninm tema [Tpuémsbl 1 MeTOABI OpraHU3alUN JAnpakTuyeckuit Texuuueckoe DopmbI
Ne POTrPaMMBl DopMBI 3aHATHI y4eOHO-BOCIIMUTATENILHOTO IpoLiecca Martepuall OCHAILICHUE 3aHATUN [IOABEICHU
WUTOTOB
1 |BBenenue B KomOunmnpoBanHasi, |MeTozbl, B OCHOBE KOTOPBIX JICKHT [TamsaTku, Kommnsrotep, Ormpoc,
POOOTOTEXHUKY Oecena, TEKUUN croco0 opraHu3alluy 3aHATHUS: MYJIbTUMEAUNHBIE | MYJIbTUMEAUNHBI | CAMOCTOATEIbHAS
1. cnosecnuiii (yCTHOE U3J10KEHUE, | MATEPUAIIBI HIIpOEKTOD, pa0ora,
Oecena) MPE3CHTAIHS
2. HaenaoHvui (TIOKa3 TBOPUYECKUX
BHJICOMATEPUATIOB, pabor,urpa-
WUTIOCTpAIii, HaOIro1eHue, WCIIbITAaHUE,
MoKa3 (MCTOJTHEHNE) KOJIJICKTUBHAS
nejarorom, pabora mo oopasiy pedekcus,
U ap.) OT3BIB,
MeTo/1bl, B OCHOBE KOTOPBIX JIEKHUT KOJIJIEKTUBHBIN
YPOBEHb JICSTEILHOCTU JETEM: aHanu3 pabor,
1. obwacnumenvHo- camMOaHaJIN3

UNTIOCMPAMUGHbIL - TETH
BOCIIPHHUMAIOT U YCBAaUBAIOT
TOTOBYIO HH(OPMAIIHIO

2. penpooyKmueHblll - y4auIuecs
BOCIIPOU3BOJIST MOJTYYCHHBIC
3HAHUS U OCBOCHHBIE CTIOCOOBI
JESTeITbHOCTH

MeToibl, B OCHOBE KOTOPBIX JICKHT

(bODMa OpraHu3anmvu ACATCIbHOCTHU

YUaIlnXCs 3aHATHUA.

1. ¢poumanvhwiil -
OJTHOBPEMEHHasi paboTa co

BCCMH yHaAIITUMHCS
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UHOUBUOYATILHO-(DPOHMATILHBLLL
- yepeI0BaHue
WH/IMBUIYAIbHBIX U
dpoHTaTBHBIX (hOpM pabOTHI
2PYNnosotl - OpraHu3aIys
paboThI IO MAJTBIM TpymaM (0T
2 110 7 4eNnoBeK)
KOJLIeKMUBHO-2PYNNOBOU -
BBITTOJIHEHHE 33JaHUI MaJIbIMU
rpyMnIamMy, Mociaeayromas
Npe3CHTAIHS PE3yIbTaTOB
BBITIOJTHEHMSI 3a/IaHUN U HX
000011IEHNE

6 napax - Oprau3anus paboTsl
o Tapam

UHOUBUOYATILHBILLL -
WH/IMBUIYalIbHOE BBITOJIHEHUE
3aJJaHMi, pelIeHne npoodIemM

[IepBuuHbIC
CBEICHHUS O
poboTtax

KombunupoBanuoe
3aHsTHE,
PaKTUYECKOe
3aHsTHE,
COPEBHOBaHUE

MeTo/bl, B OCHOBE KOTOPHIX JICXKHUT

cnoco0 opraHu3aiy 3aHATHs:

1.

2.

cnogecHulil (YCTHOE U3IIOKEHUE,
Oecena)

Haznsi0Hbl (TTOKa3
BHJICOMATEPUAIIOB,
WILTIOCTpAIHii, HaOIro1eHue,
MoKa3 (MCIOJTHEHUE)
negarorom, paboTa mo oopasiy
u ap.)

npakmuyeckuil (TPEHUHT,
cOopKka MojIeNIel IO CXeMaM,
UHCTPYKIIUSIM.

MeToanl, B OCHOBE KOTOPBIX JICKUT

YPOBEHb JICSATCILHOCTH ACTECI:

ITamsTkn,
WHCTPYKIIUH,
CXEMBI,
MYJIbTUMEAUNHBIE
MaTepHuabl

Kommnsrotep,
MYJIbTUMEANHHBIN
MIPOEKTOP,
KOHCTPYKTOP
Mindstorms
Education EV3,
Arduino

Ormpoc, ,
caMoCTosTeIbHA
apaborta, , urpa-
UCIBITaHUE,
KOJUIEKTUBHAS
pednekcus,
OT3BIB,
KOJIJIEKTUBHBIN
aHanmu3 pador,
camMoaHaIu3
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00bACHUMENbHO-
UTLIOCMPAMUGHBII - ETH
BOCIPUHUMAIOT U YCBaUBaIOT
TOTOBYIO HH(OPMAIIHIO
PEeNnpoOYKMuUHbulU - ydalnecs
BOCITPOU3BOJIAT MOJIYYEHHBIE
3HAHUS U OCBOCHHBIE CTIOCOOBI
NEesATEIbHOCTH
4ACMUYHO-NOUCKOBYILL -
y4yacTue JIeTeil B
KOJUIEKTUBHOM TTOMCKE,
pelIeHue MOCTAaBICHHOU 3a1a4u
COBMECTHO C ME€aroromMm
uccne008amenbCKull -
caMoCTosTeIbHAs TBOpUYECKast
paboTta yJamuxcs.

MeToipl, B OCHOBE KOTOPBIX JICKHT

d)ODMa OopraHu3anuu ACATCIbHOCTHU

yYdaluXxcAa 3aHATHA.

1.

¢ponmanvuwiil -
OJIHOBpEMEHHast paboTa co
BCEMH YYaLTUMHUCS
KOJLIeKMUGHbILL - OPTAaHH3AIINS
MPOOIIEMHO-TIOMCKOBOTO HITH
TBOPYECKOTO B3aUMOICHCTBHSI
MEX]y BCEMHU AETbMHU
UHOUBUOYATILHO-(DPOHMATbHBLLL
- yepeI0BaHue
WH/IMBUYATbHBIX U
bpoHTaTBHBIX (HOPM pabOTHI
2PYNnosotl - OpraHu3aIusl
paboThI 110 MaJIBIM TpyIam (OT
2 110 7 4enoBeK)
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KOJLIeKMUBHO-2PYNNOBOU -
BBITIOJTHEHUE 33JJaHUI MaJIbIMU
rpyIIamMH, MOCIEIYIOIIast
Mpe3eHTAIHsI Pe3YJIbTaTOB
BBITTOJTHEHUS 3a/IaHUI U UX
00001eHune

6 napax - OpraHu3anus padoThI
o mapam

UHOUBUOYATILHBILLL -
WH/IUBUyaIbHOC BBIMIOJTHCHUE
3aJIaHM, peIeHNE MpoodIeM

N3yueHne
Cpe.ibl
yIpaBJIeHUS U
MPOrpaMMHUPO
BaHUs

KomOuHupoBanHnoe
3aHATHE,
MPaKTUIECKOE
3aHATHE,
COpPEBHOBaHHUE

MeToipI, B OCHOBE KOTOPKIX JICKHUT

coco0 OpraHu3aluy 3aHsTHSL:

1.

2.

cnosecHulil (YCTHOE U3II0KEHUE,
Oecena) BUIEOMATEPUAIIOB,
WJUTFOCTpAIi, HaOJI0IeHne,
MoKa3 (UCIOJHEHNUE)
negarorom, pabora mo oopasiy
u ap.)

npaxmuyeckuti (TPSHUHT,
MIPOrPaMMHUPOBAHKE B CpEJIC.

MeToipI, B OCHOBE KOTOPKIX JICKHUT

YPOBEHbB JICATCILHOCTH ACTEH:

1.

00BACHUMENbHO-
UTLTIFIOCMPAMUBHBLIL - TETH
BOCIPUHUMAIOT U YCBaUBaIOT
TOTOBYIO HH(OPMAIIHIO
PenpoOyKmMuHbull - ydaluecs
BOCTIPOU3BOJIAT MMOJTYYCHHBIE
3HAHUS U OCBOCHHBIE CTIOCOOBI
NeSITebHOCTH
4ACMUYHO-NOUCKOBYILL -
y4yacTue JIeTeil B
KOJUJIEGKTUBHOM TTOMCKE,

ITamsaTkwn,
WHCTPYKIUH,
CXEMEI,
MYJIbTUMEIUNHBIE
MaTepHabl,
KOMIIBIOTEPHBIE
MPOrpaMMHBIE
CpeacTBa

Kommnerotep,
MYJIbTUMEIUNHBIN
MIPOEKTOP,
KOHCTPYKTOP
Mindstorms
Education EV3,
Arduino

Omnpoc,
CaMOCTOSITeTIbHAS
pabora, urpa-
UCTIBITaHUE,
KOJIJICKTHBHAS
pedaekcusi, OT35IB,
KOJIJIEKTUBHBIN
aHanu3 pador,
caMoaHaJmn3
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pelIeHNE MOCTABICHHOM 3a/1a4u
COBMECTHO C II¢IaroroM
UCcne008amenbCKull -
CaMOCTOSTEIbHAs! TBOpUECKasi
paboTa yJamuxcsi.

MeToibl, B OCHOBE KOTOPBIX JICIKHUT

(bODMa OpraHu3anuvu ACATCIbHOCTH

YUaIlnXCs 3aHATHUA.

l.

¢dpoumanvhwiii -
OJTHOBpEMEHHasi paboTa co
BCEMU yUYaIIUMHUCS
KOJLIeKMUGHbIL - OpTaHU3aLINS
poOJIEMHO-TIOUCKOBOTO HIIH
TBOPUYECKOTO B3aUMOAECHCTBUS
MEX1y BCEMH JE€ThbMU
UHOUBUOYATILHO-(DPOHMANLHBL
- yepeloBaHue
WHIUBUIYAIBHBIX U
(bpoHTAIBHBIX (GOpM PabOTHI
2pYynnoeotl - OpraHu3aIus
paboTHI O MaJIBIM TpyIIiaM (0T
2 110 7 4enoBeK)
KOJLIeKMUBHO-2PYNNOBOU -
BBHITIOJTHEHUE 33/IaHUN MAJTBIMU
rpynmnamu, nociaeayromas
Mpe3eHTAIHsI PE3yIIbTaTOB
BBITIOJTHEHUS 33JaHUI U UX
00001eHune

6 napax - opraHu3anus paboTbl
o mapam

UHOUBUOYATILHBILLL -
WHIVUBUAYAIBHOE BBIMOTHCHHE
3aJIaHM, perIeHne mpoodIeM
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KoHcTpynpoBanue
pobotoB Lego b
Arduino

KomMmOuHupoBanHnoe
3aHATHE,
MPAaKTUIECKOE
3aHATHE,
COpPEBHOBaHHUE

MeToipI, B OCHOBE KOTOPBIX JICIKHUT

c1oco0 OpraHu3aluy 3aHsTHSL:

l.

2.

cnosechwiti (yCTHOE H3II0KEHHE,
Oecena)

Hazens0HbI (TTIOKA3
BUJICOMATEPHUATIOB,
WJUTFOCTpAINi, HaOJIoIeHne,
MoKa3 (UCIOJIHEHNUE)
nearorom, pabora mo oopasiy
u ap.)

npaxmuyeckuti (TPEHUHT,
cbopka Mozeneil mo cxemawm,
WHCTPYKIIHSIM.

MeToibl, B OCHOBE KOTOPBIX JICKUT

VPOBCHB JICATCILHOCTH ACTEH:

1.

00vsICHUMENbHO-
UTLIIOCMPAMUBHBLIL - IETH
BOCIIPUHUMAIOT M YCBAaHBAIOT
TOTOBYIO HH(OPMAIIHIO
PEnpoOYKMuUBHbI - yaarnuecs
BOCIPOHU3BOIAT ITOTYICHHBIC
3HAHHUA U OCBOECHHBIE CIIOCOOBI
JEATETLHOCTH
YACMUYHO-NOUCKOBDIIL -
y4yacTue JIeTel B
KOJIJIGKTUBHOM IIOUCKE,
pelIeHNE MOCTABICHHOM 3a/1a4n
COBMECTHO C IEAarorom
Uccne008amenbCKuil -
CaMOCTOSITeIbHASI TBOPUYECKAsI
paboTa yJamuxcsi.

MeToibl, B OCHOBE KOTOPBIX JIEKHUT

(bODMa opraHm3anvu JCATCIbHOCTH

YUaIlnXCs 3aHATHUA.

ITamsaTkwn,
WHCTPYKIIUH,
CXEMEI,
MYJIbTUMEIUNHBIE
MaTepualIbl

Kommnerotep,
MYJIbTUMEIUNHBIN
MIPOEKTOP,
KOHCTPYKTOP
Mindstorms
Education EV3,
Arduino

Onpoc, BbICTaBKa,
CaMOCTOSITeNTbHAS
pabora,
pe3eHTAIUS
TBOPYECKUX PadOT,
UTpa-UCIbITaHUE,
Jcce,
KOJUICKTUBHAS
pediekcusi, OT3bIB,
KOJUICKTUBHBIN
aHaju3 pador,
camMOaHaIn3
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¢dpoumanvhwiii -
OJTHOBpEMEHHasi paboTa co
BCEMU yUaIUMHUCS
KOJLIeKMUGHbIL - OpTaHU3aLINS
poOJIEMHO-TIOUCKOBOTO HIIH
TBOPUYECKOTO B3aUMOAECHCTBUS
MEX1y BCEMH JE€ThbMU
UHOUBUOYATILHO-(DPOHMANLHBL
- yepeloBaHue
WHIUBUIYAIBHBIX U
(bpoHTAIBHBIX (OpM PabOTHI
2pYynnoeotl - OpraHu3aIus
paboTHI O MaJIBIM TpyIiaMm (0T
2 1o 7 4enoBeK)
KOJLIeKMUBHO-2PYNNOBOU -
BBHITIOJTHEHUE 33/ IaHUN MAJIBIMU
rpynmnamu, nociaeayromas
MIpe3eHTAIHSI PE3YJIbTaTOB
BBITIOJTHEHUS 33JaHUI U UX
00001eHune

6 napax - opranu3aius padoTsl
o mapam

UHOUBUOYATILHBILLL -
WHIBUAYAIBHOE BBIMOTHCHHE
3aJIaHMM, perIeHne MpoodIeM

Co3nanue
I/IHI[I/IBI/I,Z[ya.HBHBIX nu
TPYIIOBBIX MPOEKTOB.

KomMmOuHupoBanHoe
3aHATHE,
MPAaKTUIECKOE

3aHATHE,
COpPEBHOBaHHUE

MeToibI, B OCHOBE KOTOPKIX JICKHUT

coco0 OpraHu3aluy 3aHsTHSL:

1.

cnosechwitl (YCTHOE U3IIOKEHHE,
Oecema.)

Haensi0HbI (TTIOKa3
BUJICOMATEPHAIIOB,
WJUTIOCTpAINi, HaOt0IeHne,
MoKa3 (MCTIOJTHEHHE)
nejarorom, pabora 1mo oopasiy

ITamsaTkn,
WHCTPYKIIUH,
CXEMEI,
MYJIbTUMEIUNHBIE
MaTepuabl,
KOMIIBIOTEPHBIE
MPOrpaMMHBIE
CpeacTBa

Kommnerotep,
MYJIbTUMEIUMHBIN
MIPOEKTOP,
KOHCTPYKTOP
Mindstorms
Education EV3,
Arduino

Onpoc, BBICTABKA,
CaMOCTOATCIIbHAsA
pabora,
[IpE3CHTALNA
TBOPYECKUX PabOT,
HUrpa-ucCIlibITaHue,
KOJUJIEKTUBHAS
pedraeKcusi, OT35IB,

KOJUIEKTUBHBII
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10.

11.

12.

13.

U ap.)

3. IIPaKTUYECKUM
(TpeHuHT, TPOrpaMMHUpPOBaHKE
B cpejie.

Merto/ibl, B OCHOBE KOTOPBIX
JIEKUT YPOBEHB JAEATEIBHOCTH
JEeTEN:

O0OBSICHUTEIIBHO-
WJUTIOCTPATUBHBIN - IETH
BOCIIPUHUMAIOT U YCBaUBAIOT
TOTOBYIO HH(OPMAIIHIO
PEIpPOAYKTUBHBIN - ydaluecs
BOCIPOU3BOSAT MOTYYECHHbBIE
3HAHUS U OCBOSHHBIEC CITIOCOOBI
NeSITeIbHOCTH
YaCTUYHO-ITOMCKOBBIH -
ydacTtue jieTeil B KOJJIEKTHBHOM
MOUCKE, PEIICHUE
IOCTaBJICHHOH 3a1a4yu
COBMECTHO C M1€1aroromMm
HUCCIIEN0BATEILCKUH -
CaMOCTOATEbHASI TBOPYECKAS
paboTa yJamuxcsi.

Merozsl, B OCHOBE KOTOPBIX
nexuT hopMa OpraHu3aIuu
NEeSATEIBHOCTH YUaIIuXCs
3aHSTHSL:

(bpoHTATBHBII -
OJIHOBpEMEHHasl paboTa co
BCEMH YYaIIUMUCS
KOJUIEKTUBHBIH - OpraHu3aius
MPOOIIEMHO-TIOMCKOBOTO HITH
TBOPUYECKOTO B3aUMOAECUCTBUS
MEXIYy BCEMH JIETbMU

aHaju3 pador,
camMoOaHaIn3
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14.
15.

16.
17.
18.

19.

20.

VHAUBUAYaIbHO-QPOHTAIbHBII
- yepeI0BaHuE
MHIUBUAYAIbHBIX U
dpoHTaTBHBIX (HOPM pabOTHI
rpYNIOBOM - OpraHU3aLus
paboThI 0 MajbIM rpynmnam (oT
2 1o 7 4enoBeK)
KOJUIEKTUBHO-TPYIIIIOBOM -
BBITIOJTHEHUE 33/1aHUN MaJIbIMU
rpyIIamMu, Mocaeayromas
Mpe3eHTAalHsl pe3yJIbTaTOB
BBITIOJTHEHUS 33IaHUI U X
00001IeHNE

B MIapax - OpraHu3aius padoThl
0 rapam

WHIUBUyaJIbHBIN -
WHIVBUAYAJIBHOE BBIIIOJHCHHE
3aJJaHUi, pelIeHue mpoodaemM

[loaroToBka K y4acTHIO
B COPEBHOBAHMUS

IIpakTrueckoe
3aHATHE,
COPEBHOBAHUE

MeToibl, B OCHOBE KOTOPKIX JICKUT

CIIoc0o0 OpraHu3alnuy 3aHITUS:

1.

cnogecHull (yCTHOE U3NI0KEHHUE,

Oecena, HaensoHblll (TTIOKA3
BUJICOMATEPHAIIOB,

WJUTFOCTPAIIHK, HaOII0/IeH e, TTOKa3

(ucnosiHeHue)

nejgarorom, pabora mo oopasiy u

2.

ap.)
MPaKTUYECKHUH (TPEHUHT,
MPOrpaMMHUPOBAHUE B CPEIE.

MGTOI[BI, B OCHOBC KOTOPBIX JIC)KUT

YPOBEHb JACSTEIILHOCTU JETEH:
PENPOAYKTUBHBIN - ydaluecs
BOCITPOM3BO/IAT MOJTYYEHHBIE

3HAHHUSA U OCBOCHHEIE CIIOCOOBI

ITamsaTkw,
WHCTPYKIINH,
CXEMBI,
MynsTUMe AU HbBIE
MaTrepuaibl,
KOMIIBIOTEPHBIE
porpaMMHbIE
CpeacTBa

Tlonsa nis
COPEBHOBAaHMI

Kommnsrotep,
MYJIbTUMEIUIHBIN
MIPOEKTOP,
Konctpykrop
Mindstorms

Education EV3,
Arduino

Ormpoc,
CaMOCTOSITeTIbHAS
pabota, urpa-
UCTIBITAHNE,
KOJUICKTUBHAS
pedekcus,
OT3BIB,
KOJIJIEKTUBHBIN
aHanu3 pador,
caMoOaHaJn3
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JIeSITETLHOCTH
YaCTUYHO-ITONCKOBBIH -
y4yacTue JIeTeu B
KOJIJIEKTUBHOM ITOMCKE,
pelIeHNE TOCTaBICHHOM 3a1auu
COBMECTHO C II¢IaroroM
HUCCIIEI0BATEIbCKUH -
CaMOCTOATEIbHASI TBOPYECKAS
paboTa yJamuxcsi.

MGTO,Z[BI, B OCHOBC KOTOPBIX JICXKUT

3.

dhopma opraHuzanuu
JEeSTEIbHOCTH YYalUuXCsI
3aHATHUS:

(bpoHTATBHBIH -
OJIHOBpEMEHHasl paboTa co
BCEMH yUYAIIUMHUCS
KOJJICKTHUBHBIHN - OpTaHU3aIus
MPOOIIEMHO-TIOMCKOBOTO HITH
TBOPYECKOTO B3aUMOICHCTBUS
MEXIy BCEMH JIETbMHU
WH/IMBUATYTbHO-(DPOHTATLHBIN

- yepeI0BaHUE

WHIUBHUIyaIbHBIX U
¢bpoHTaTBHBIX (HOPM pabOTHI
2pPYNnnoeoli - OpraHu3aIHs
paboThI 10 MaJIBIM Tpymam (oT
2 1o 7 4enoBeK)
KOJUIeKMUBHO-2PYNNOBOU -
BBITIOJTHEHHUE 33JJaHUI MAJIBIMU
rpymnamu, Mocaeayromas
MPE3EHTAIHs] PEe3YJIbTaTOB
BBITTOJIHEHUS 3a/IaHUH U X
00001IeHNE
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Ipunyunet opzanuzayuu 3aHAmMuU

Opranuzanus padotsl ¢ npoaykramu LEGO Education u Arduino
0a3upyeTcs Ha MPUHIKIIE TPAKTUYECKOT0 00yUYeHUs1. Yyalrecs cHavana
00TlyMBIBAIOT, a 3aTEM CO3AAI0T pa3ianuHble Mojenu. [Ipu 3Tom akTUBU3aIMS
YCBOEGHUS Y4eOHOr0 MaTepuasa J0CTUraercsa oiarogapst TOMy, YTO MO3T U PyKH
«pabotaroT BMecTe». [Ipu cOopke mozenel, yyaniecs: He TOJIbKO BBICTYIAIOT B

Ka4ye€CTBE FOHBIX UCCICI0BATEICH 1 HHXXCHCPOB. Onu €I1I€ U BOBJICYCHEI B HUI'POBYIO

NEATEIbHOCTbD.

Urpast c poOOTOM, MIKOJIBHUKY C JETKOCTHIO YCBAUBAIOT 3HAHUS U3
€CTECTBEHHBIX HayK, TEXHOJIOTUHU, MATEMaTUKH, HE 00SICh COBEPIIATh OIINOKU U
UCIPABIATH UX. Benp pobOT HE MOXKET 00uIeTh peOEHKa, cenaTh eMy 3aMeYaHNe
WJIM BBICTaBUTH OLIEHKY, HO MPU 3TOM OH MTOCTOSIHHO MOOYX/IaeT UX MBICIUTH U
pelaTh BO3HUKAIONINE MPOOIEMBI.

Dopmol nposedeHus 3aHAM UL

IlepBoHauanbHOE UCIIONB30BaHUE KOHCTPYKTOPOB Jlero TpedyeT Hamuuust
TOTOBBIX I1A0JIOHOB: NPU OTCYTCTBUU Y MHOTHUX JIETEH MPAKTUYECKOTO OIbITA
HEOOXOMM IEPBBIN 3Tan 00yYeHHs, HA KOTOPOM IIPOUCXOIUT 3HAKOMCTBO C
pa3IMYHBIMM BUJIaMU COEIMHEHUS JIeTajlel, BbIpadaThIBA€TCs YMEHUE YUTATh
YEepTEKU U B3aMMOJICHCTBOBATh B KOMAHJIE.

B nanpHeinem, ydamuecs: OTKJIOHSIOTCS OT MHCTPYKIUH, BKIIFOUYast
COOCTBEHHYIO (paHTa3MI0, KOTOPAas MO3BOJISET CO3/AaBaTh COBEPIICHHO
HeBepoATHbIe Moaenu. HenocTaTok 3HaHUN JJ1s1 TPOU3BOACTBA COOCTBEHHOM
MOJIETI KOMIIEHCUPYETCS BO3PACTAIOIIeH aKTUBHOCTBHIO JTHO003HATEIFHOCTH
y4amierocs, 4To BHIBOAUT 00yU€HHE Ha HOBBIA MPOAYKTHUBHBIA YPOBEHbD.
OcHoeHble 5mansvt paspadbomku npoekma:

—  OO6o3HaueHue TeMbI MPOEKTA.

—  Ilenp u 3a7a4u NpeaCTaBIAAEMOTO IIPOEKTA.

—  Pa3paboTrka MexaHM3Ma Ha OCHOBE KOHCTPYKTOpoB Jlero u Arduino.
—  CocraBieHue nporpaMMsl st paboThl MEXaHHU3MA.

—  TectupoBaHue MojeNH, ycTpaHeHue 1e(heKTOB U HEUCIIPAaBHOCTEH.

ITpu pa3zpaboTke U OTIIaJIKE IPOEKTOB yYALIUECS JEIATCS ONBITOM JIPYT C
APYroM, 4TO 0O4€Hb IP(PEKTUBHO BIUSIET HA PA3BUTHUE I103HABATEIIbHBIX,
TBOPYECKUX HABBIKOB, & TAKIKE CAMOCTOSITEIIBHOCTD LIKOJIBHUKOB.

TpaguuuonHbIMH pOpMamMK IPOBENECHUS 3aHATUHN ABISAIOTCA: Oecena,
pacckas, mpobiieMHOe u3iokenrne Mmarepuana. OcHOBHas opMa AesATeILHOCTH
YYAILKUXCS — 3TO CAMOCTOSTEIbHAS UHTEIUIEKTYyaIbHasl U IPaKTUYECKas
AESITeIbHOCTh yYalluXcsl, B COYETAHUN C TPYNIIOBON, HHIMBUYaTbHOU (HhOpMOI
pabOTHI MKOJLHUKOB.

Ha xax1oM 13 BhIIENEPEYNCICHHBIX TANOB yJyalluecs Kak Obl
«HAaKJIaJbIBAIOT» HOBBIC 3HAHUS Ha T€, KOTOPBIMU OHH YK€ 00JIaatoT, paciiupsis,
TakUM 00pa3oM, CBOM IMO3HAHUS.
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[Tpunoxenus 1

OueHovHble MaTEepUaIbI
Tect 1
1. Jnsa oOmena panHbiMH Mexay EV3 0jokoM M KOMIBIOTEPOM
UCIOJIb3YeT . ..
a) WIMAX
b) PCI nopr
c) WI-FI
d) USB nopt
2. BepHbIM sIBJISIeTCH YTBEPKIAEHHE. ..
a) 010k EV3 umeer 5 BBIXOIHBIX U 4 BXOJHBIX TIOPTa
b) 6mox EV3 nmeeT 5 BXOMHBIX 1 4 BBIXOIHBIX MTOPTA
c) 6mox EV3 umeer 4 BXOAHBIX U 4 BBIXOJHBIX TIOPTA
d) 610k EV3 nmeer 3 BIXOAHBIX U 3 BXOJHBIX MOPTA
3. YcrpoiicTBOM, MO3BOJISIIONIUM POOOTY ONpeaeJuTh PACCTOSIHHE 10
00beKTa U pearnpoBaTh HA JIBUKEHUE, ABJIAETCS. ..
a) YJIbTpa3BYKOBOU HaTUUK
b) Jaruuk 3ByKa
c¢) JlaTumk 1iseta
d) T'mpockon
4. CepBoMoTOp — 3TO...
a) YCTPOMCTBO JIJIsl ONPEICTICHUS [IBETA
b) ycTpoHCTBO 11 IBUKEHHS poOOTa
C) YCTPOMCTRBO JjIsl MPOUTPHIBAHUS 3BYKa
d) ycTpoiCTBO Jy1st XpaHEHUS TAaHHBIX
5. K ocuoBabiM Tunam aerajeit LEGO MINDSTORMS otHocsaTcH. ..
a) LIeCTepeHKH, OONTHI, UTYPYIIbI, OaTKU
b) Ganku, MTUPTHI, BTYJIKH, PUKCATOPHI
c) Oayku, BTYJIKHU, ITypPYIIbI, TAUKH
d) mTudTHI, HIypynbl, OOITHI, TIITACTUHBI
6. [dus moakiovenus garyuka Kk EV3 Ttpedyercs moacoeuHUTH OMH
KOHell KaldeJisl K JaTYUKY, a IPYIrOM...
a) K ogHoMmy u3 BXonHbIX (1,2,3,4) moptoB EV3
b) ocTaBUTH CBOOOIHBIM
C) K aKKyMYJSTOpY
d) x omHOMYy U3 BeIXOAHBIX (A, B, C, D) moptoB EV3
7. Juas nmoakiaroueHusi ceppomoropa k EV3 Ttpelyercst mogcoeMHUTH OAUH
KOHell Ka0eJisi K CepBOMOTOPY, a APYroii...
a) K ogHOMY u3 BeIXOJHBIX (A, B, C, D) noptoB EV3
b) B USB nopt EV3
¢) k ogHOMY U3 BXoaHbIX (1,2,3,4) moptoB EV3
d) octaBUTH CBOOOHBIM
8. bJok «He3aBucHMOe ynpaBjeHne MOTOPaMM» YIIPaBJIsieT. ..
a) JIByMs CEpBOMOTOpaMU
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b) ogHNM CepBOMOTOpPOM

C) OJIHUM CEPBOMOTOPOM U OJHUM AATYHUKOM

9. HauboJiblee paccTosiHMe, HA KOTOPOM YJIbTPa3BYKOBOM AaTYUK MOKET
00HAPY:KUTH 00bEKT...

a) 50 cwm.
b) 100 cm.
c) 3m.
d) 250 cm.
10. [duas nBukeHuss podoTa BIepe ¢ HCMOJIb30BAHHEM JIBYX CEPBOMOTOPOB
HY’KHO...
a) 3aJaTh IMOJIOKUTEIBHYIO MOIIHOCTh MOTOpa Ha Onoke «PyneBoe
YIPABJICHUE
b) 3amaTh OTpULIATENBHYIO MOIIHOCTH MOTOpa Ha Onoke «PyneBoe
yIpaBICHUE

C) 3aJaTh MOJOXKUTEIbHYIO MOIIIHOCTh MOTOpa Ha OJioke «boJbioit MOTOP»
d) 3amaTh OTpULIATENBHYIO MOLTHOCTH MOTOPA Ha 0JI0Ke «boJbIoi MOTOPY
11. JIns nBuskeHusi po00Ta HA3aJ ¢ UCMOJb30BAHMEM JIBYX CEPBOMOTOPOB

HYJKHO. ..

a) 3a1aTh IIOJIOKHUTEIBHYID MOIIHOCTH MOTOpa Ha Oyoke «PyneBoe
yIIpaBIICHUEY

b) 3amaTh OTpULIATENBHYIO MOIIHOCTH MOTOpa Ha Onoke «PyneBoe
yIIpaBJICHUEY

C) 3a/aTh MOJOKUTEIbHYIO MOLTHOCTh MOTOpa Ha 6110ke «bobIoi MOTOp»
d) 3amaTh OTPHUIATENBHYIO MOIIHOCTh MOTOpa Ha Oy10ke «bombI10it MOTOP»
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[Tpunoxenue 1

Tect 2

3aganune Nel. Hanmuniure nosubie HazBauud aerajeii LEGO Mindstorms EV-3:

3aganue Ne2. Hanummre TmOJIHbIe HA3BaHUSL JJIEKTPOHHBLIX KoMmnoHeHToB LEGO
Mindstorms EV-3:

W
1
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3aganune Ne3. [lepeuncianre 0CHOBHbIE IPaBHJIa PadoThl B KaOMHETEe POOOTOTEXHUKH:

3amanne Ned,
Pacckaxurte o noprax LEGO Mindstorms EV-3:
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