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1. HIOACHUTEJIBHAA 3AIIMCKA

JlononHuTenbHas obOmieoOpa3zoBaTeabHas OOIIepa3BUBaroOIIas MporpaMma
pa3zpabotana B cooTBeTCTBUU ¢ DefepaibHbIM 3aKOHOM OT 29.12.12 1. Ne273-03
«O0 obOpazoBanun B Poccuiickoit ®deneparumny; MnpukazoM MHHHCTEPCTBA
obOpazoBanus u Hayku Poccuiickoit ®@enepanuu (Munoopuayku Poccuu) ot 09
HOs10ps 2018 r. Ne 196 1. MockBa «O06 yrBepxkaenun [lopsiaka opraHuzanuud u
OCYUIIECTBJICHUSI  00pa3oBaTEeIbHOM  JEATEIBHOCTH MO  JIONMOJHUTEIHHBIM
o0mreoOpazoBaTenbHBIM MporpaMMamy; KoHienuen pa3BuTHs JOTOTHUTEIHLHOTO
oOpaszoBanust neteit B Poccuiickoit Denepaiuil, yTBEpKACHHON pacHopsKEeHHEM
[IpaButensctBa P® ot  4.09.2014 r. Ne  1726-p;  caHuTapHo-
AMUAEMHUOJIOTHYECKUMU TpaBuiaMu U HopmaTtuBamu 2.4.4.3172-14 «TpebGoBanus
K YCTPOMCTBY, COAEPKAHUIO U OpraHU3alluu pexuMa padoThl 00pa30oBaTENbHBIX
OpraHu3alydid  JIONOJIHUTEIBHOTO  oOpa3zoBanus  jaeredl  (yrB.  ['nmaBHBIM
rOCyJapCTBEHHbIM CaHUTApHBIM BpauoM P® ot 04.07.2014 1. No 41);
['ocynapcTBenHo nporpammoit PO «Pazputue obpazoanus Ha 2013-2020 rojsi,
yTBepxkIeHHOM mnocTaHoBieHueM [IpaButenbctBa PO ot 15.04.2014 r. Neo 295;
Crparerveii ”HHOBAallMOHHOTO pa3BuTus Poccuiickoit denepannu Ha TEPUOM 10
2020 ronma, yrBepxkaeHHbIM pacnopspkeHueM lIpaBurensctBa PO ot 08.12.2011
roga No 2227-p; denepalibHON 11€JIEBOM MPOrpaMMOi pa3BUTHSA OOpa30BaHUs Ha
2016-2020 roxwi, ytBepxkaeHHoU I[locranoBnenuem IlpaButensctBa P® o1
23.05.2015 roma Ne 497; YcraBom 'OAY JIO O lleHTpa mETCKO-FOHOLIECKOTO
TEXHUYECKOTO TBOPYECTBA.

CoBpemeHHBIN 1S 0)5 (O pa3BUTUA oOlecTBa  XapakTepU3yeTcs
MaclITaOHbIMA H3MEHEHUSIMH B OKpY)KAlOUIEM MHUpPE, BIEKYIIUMH 3a COOOM
NEPECMOTP COLMANBbHBIX TpeOOBaHMI K OOpa30BAHMIO, MPEAINONAraloIIUMHU €ro
OPMEHTALMI0O HE TOJBKO Ha YCBOECHHE OOYYAIOMIMMCS ONpPENENIEHHOM CYMMBbI
3HaHUM, HO U Ha Pa3BUTHE €T0 JIMYHOCTH, a TAKKE OBJIAJICHHE METAPEeIMETHBIMU
KOMIETEHIUSIMHU. BONbIIMMU BO3MOKHOCTSIMU B Pa3BUTUU JINUHOCTHBIX PECYPCOB
ITIKOJILHUKOB 00J1aJ1aeT IMOJATOTOBKA B 001aCTH POOOTOTEXHUKH.

OBOJIIONMSI  COBPEMEHHOTO OOIecTBAa W MPOM3BOACTBA 00YCIOBHIIA
BO3HMKHOBEHHWE M pa3BUTHE HOBOIO Kjacca MalluH — poOOTOB, U
COOTBETCTBYIOIIIETO HAYYHOTO HamNpaBJIeHUs — poOOTOTeXHUKH. PoOoTOTEXHUKA —
MHTEHCUBHO DPa3BUBAIOIIASICI HAYYHO-TEXHUYECKas AUCUUIUIMHA, U3y4darolas He
TOJBKO TEOPHUIO0, METOJbI pacueTa U KOHCTPYUPOBAHHUS POOOTOB, UX CHUCTEM U
AJIEMEHTOB, HO M TMpPOOJIEeMbl KOMIUIEKCHOW aBTOMATH3allMM TPOW3BOJACTBA U
Hay4YHBIX UCCJICIOBAHUI C TPUMEHEHHEM POOOTOB.

Hacrosimass  oOmreoOpa3oBarenbHas — oOliepa3BUBaiomias  Mporpamma
JIOTIOJITHUTEJILHOTO 00pa30BaHUs JACTEH MMEET TEXHUYECKYI0 HANPABJIEHHOCTDH U
npeaycMaTpUBaeT pa3BUTHE HE TOJIBKO MPO(ecCHOHATBHBIX KOMIIETEHIIHA,
TaKuX KaK HaBbIKM  HAYaJbHOTO TEXHHYECKOTO KOHCTPYHPOBAHUS U
MpOrpaMMHUPOBAaHUs, O3HAKOMJICHHME C OCHOBaMHU aJTOPUTMHU3ALNHU, DPa3BUTHE
a0CTPAaKTHOTO MBINIJICHUSI, HO U YHHMBEPCAJbHbIX KOMIETEHUM — HABBIKOB, HE
CBSA3aHHBIX C KOHKPETHOM TPEAMETHOW OOJaCThi0, TaKHMX KaK pa3BUTHE



TBOPYECKUX CIIOCOOHOCTEN JneTel, M300peTaTelbHOCTH, yMEHHE padoTaTth B
KOMaHjie, padoTaTh ¢ HHpopMaIuen.

Buja nporpamMmmbi: MOIUGUITUPOBaHHAS.

Kateropusi o0yuamommxcsi: mporpaMma TpegHazHadeHa Uisi paboOThl ¢
obyuatonumucs 9-13 ner (3-6 kiaccel 0011c00pa30BATEILHOM IITKOJIBI).

AKTYaJIbHOCTH MPOrpaMMbl 00yCIIOBJICHA COIMATBLHBIM 3aKa30M 00IIeCTBa
HA TEXHUYECKH TPAMOTHBIX CIEIHAIUCTOB B 00JAaCTH pPOOOTOTEXHUKH,
MaKCUMaTbHOU 3(P(HEKTHBHOCTHIO PA3BUTHUS TEXHUYECKUX HABBIKOB CO IMIKOJIHLHOTO
BO3pacTa; Mepeaadyel oOyJaromuMcs CII0KHOTO TEXHHMYECKOTr0 Marepuana B
MPOCTON  NOCTYMHOW ¢dopMe; peanu3anuell JIMYHOCTHBIX IMOTPEOHOCTEH W
KU3HCHHBIX IUIAHOB; peaTM3alMel MPOCKTHOW IEATEIHbHOCTH IITKOJbHUKAMU Ha
0a3e COBPEMEHHOTO OOOpYAOBaHWS, a TAaKXE IMOBBIMICHHBIM HHTEPECOM JeTei
IITKOJTBHOTO BO3pacTa K pOOOTOTEXHHKE.

Hcrnonb3oBaHrne COBPEMEHHBIX MEJArOrHYeCKUX TEXHOJOTUM, METOJO0B U
MPUEMOB; PA3IMYHBIX TEXHUK U CIIOCOOOB pabOThI; COBPEMEHHOT'O0 000PYI0BaHUS,
MO3BOJISIONIETO UCCIIEI0BATh, CO3/]aBaTh U MOJEIUPOBATh Pa3IMYHbIe OOBEKTHI U
CUCTEMBI U3 00JacCTH POOOTOTEXHUKHU, MAIIMHHOTO OOYYEHHUS U KOMIIbIOTEPHBIX
HayK, 00eClIeYnBaeT HOBU3HY IPOrPaAMMBbI.

Ileparornyeckasi Hejieco00Pa3HOCTb MPOTPAMMBI.

B mporecce KOHCTpyupoBaHUsS U NPOTPAMMHUPOBAHUS  YNPABISIEMbBIX
Mojiesiell o0ydaronuecs Moay4yaT JONOJHUTEIbHbIE 3HAHUS B 00JacTH (PU3MKH,
MEXaHUKH W WHOOPMATHKHA, YTO, B KOHEYHOM HTOTE, H3MCHHT KapTHUHY
BOCIIPUATUS HWMH TEXHUYCCKUX JUCIUIUIMH, TEPEeBOAS WX W3  paspsaa
YMO3PUTEIBHBIX B Pa3psiT MPUKIATHBIX.

OCHOBHBIC TPHHIMIBI KOHCTPYHPOBAHHS TMPOCTCUIINX MEXaHUICCKUX
CUCTEM W  alTOPUTMBI HMX AaBTOMATHYECKOTO  (PYHKIMOHMPOBAHUS IO
YIOPABJICHUEM TMPOTPAMMHUPYEMBIX KOHTPOJUIEPOB, IMOCTY>KAaT XOPOIIEeH MOYBOU
JUTSI TIOCTIEAYIOIIETO OCBOEHHUS 00Jiee CJI0KHOTO TEOPETUYECKOT0 MaTepuaa.

1.1. Hean u 3agaun

Ilenv: pa3BuUBaTh TEXHUYECKUE, TIO3HABATEIBHBIE W  TBOPYECKHE
CIIOCOOHOCTH OOYy4YaromMXCs B MPOIECCE H3YYEHUS OCHOB POOOTOTEXHUKH U
IPOEKTHO-UCCIIE0BATENbCKON e TEIbHOCTH.

3aoauu:

1. Obyuarowue:

— U3YYUTH COCTOSIHHE U MEPCIEKTUBBI POOOTOTEXHUKH B HACTOSAIIEE BPEMSI;

— W3YYUTh MPUHITUIIBI PAOOTH pOOOTOTEXHHUECKHUX JIEMEHTOB,

- O0y4HuTh BIAJEHUIO TEXHUYECKOW TEPMHHOJIOTHEH, TEXHUYECKOU
IPaMOTHOCTH;

- 00y4HUTh OCHOBaM MPOCKTUPOBAHMS, MOJCIUPOBAHUS, KOHCTPYHUPOBAHUS
POOOTOTEXHUYECKUX YCTPOMCTB;

— U3YYHUTh MIPUEMbl U TEXHOJOTUU Pa3pabOTKH MPOCTEHIINX aJITOPUTMOB U
nporpammupoBanus Ha KoHCTpykTope LEGO MINDSTORMS Education EV3;
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- (popmupoBaTh yMEHHE TIOIB30BATHCA TEXHUUYECKOW JINTEPATYpPOH,
paboTaTh ¢ uH(pOpMaIHEi.

2. Pazeusarowue:

— (OpMHUPOBATh HHTEPEC K TEXHUUYECKUM 3HAHUSM;

— CTUMYJIIPOBAaTh  IIO3HABATEIIBHYID WU TBOPYECKYK)  AKTHBHOCTH
oOyyarolmuxcs  MOCPEJCTBOM  BKJIIOYEHMS HMX B pa3jMuHble  BHJIBI
COPEBHOBATEIILHON U KOHKYPCHOM JIESITEBbHOCTH;

— pa3BUBaTh HABBIKU MCCIEA0BATEIBCKON U IIPOEKTHOU IESITENBHOCTH;

- pa3BuBaTh y oOOydalomUXCsi MaMmsATh, BHUMAaHHUE, JIOTUYECKOE,
IIPOCTPAHCTBEHHOE U AaHAIUTUYECKOE MBIIUICHUE.

3. Bocnumamensnoie:

— BOCIIMTBHIBATH JTUCHUTUIMHUPOBAHHOCTD, OTBETCTBEHHOCTD,
CaMOOPTaHMU3aIIHIo;

- (opMHUpOBaTh YYBCTBO KOJUICKTMBH3MA M B3aMMOIIOMOINM, HaBBIKH
KOMAaHIHOI'O B3aUMOJEHCTBHSIL.

1.2. Oxknaaemble pe3yabTaThl

B pe3yabraTe 0CBOEHUSI TNPOrpPamMMbl nO o0yuaruiemy acnexkmy
odyuarowjuecsa 00a)4CHbL 3HAMb:

— npaBuiia 6€30MaCHOTO MOJL30BaHUS 000PYAOBAHUEM,

— OCHOBHYIO TEXHHYECKYI0 TEPMHHOJOTHIO B 00JACTH POOOTOTEXHUKH WU
POrpaMMUPOBAHMS;

— 000pyI0BaHKE, UCTIOJIB3YEMOE B 001aCTH POOOTOTEXHUKH;

— OCHOBHBIE TPHUHIUIBI PabOThl C POOOTOTEXHUYECKUMU HaOOpaMu H
KOMIIBIOTEPHOW TEXHUKOM;

— OCHOBHBIC c(pepbl MPUMEHEHUS POOOTOTEXHUKH, MEXaTPOHUKH;

— OCHOBBI IPOTPAMMHUPOBAHUS.

Jonxcnot ymemaw:

— cO0II0/1aTh TEXHUKY O€301MaCHOCTH;

— OpraHu30BBIBaTh pabouee MeCTo;

— pa3pabaThiBaTh MPOCTEHIITNE CUCTEMBI C HCIOJIB30BAHHEM JJIEKTPOHHBIX
KOMITOHEHTOB ¥ pOOOTOTEXHHUYECKUX JIEMEHTOB;

— pa3pabaThiBaTh MPOCTEUININE QJITOPUTMBI U CHUCTEMBI YIPaBIICHUS
POOOTOTEXHUYECKHUMH YCTPOUCTBAMU;

— pa30uBaTh 3a/1a4 Ha MMO/A33/1a4H;

— paboTaTh B KOMaH/IE.

— WCKaTh, AaHAIM3UPOBaTh M 0000mAaTh HEOOXOAUMYIO WH(POPMAIIHIO,
MPOBOJUTH €€ BepU(UKAIIHIO.



PesyabTaTom YCBOCHMS o0y4aromumMucs NMPOrpaMMblI no
pazeusailouiemy u 60CHUMAameIbHOMY ACHEKmMam SIBJISIOTCH:

— YCTOWYMBBIN HHTEPEC K 3aHITHSIM POOOTOTEXHUKOM,

— MOJIOKUTENbHAS JIMHAMUKA IOKA3aTeNied pa3BUTHS BHHMAaHUs, MaMSTH,
M300peTaTeNIbHOCTH, IOTUYECKOTO U MPOCTPAHCTBEHHOT'O MBIIIUICHUS U T.1T.;

— co3/laHue 00y4aroIIMMUCS TBOPUECKUX padoT;

— aKTUBHOE y4acCTHE€ B COPEBHOBATEIBHON U KOHKYPCHOU JNEATEIbHOCTH;

— JIOCTH>KEHHUSI B MACCOBBIX MEPOIPHUITUAX PA3TUYHOTO YPOBHS;

— Pa3BUTHE BOJIEBBIX KAye€CTB JIMYHOCTH  (AUCHUILIMHUPOBAHHOCTH,
OTBETCTBEHHOCTH, CaMOOPraHHU3alMH, LEICYCTPEMIIEHHOCTH, HACTOWYUBOCTH B
JIOCTUKEHUHU MMOCTABJICHHOM 1IEJIH U T.]1.);

— CITOCOOHOCTh TPOMYKTUBHO OOIIAThCS B KOJUICKTHBE, paboTaTh B
KOMAaHJIe.

1.3. OcoOeHHOCTH OpPraHU3auu 00pa3oBaTeJIbHOIO Mpolecca

Cpox peanuzayuu npocpammuvl: TporpaMMa paccUhTaHa Ha 2 Troja
oOyuenus, 144 akageMUUeCKHUX 4acOB B TO/I.

Pexxcum  peanuzayuu: 3aHATHS TpPOBOJATCS 2 pa3a B HENENIO MO 2
akageMuueckux 4vaca (45 mMuHyT) ¢ mnepepbiBoM 5-10 MuHYT. 3aHATHS HOCST
ruOKMil XapakTep C YYeTOM MPEANOYTEHUH, CHOCOOHOCTEM M BO3PACTHBIX
0COOEHHOCTEN 00yYaroIUXC.

Dopma opeanuzayuu oesimeabHOCMU demell: TBOPUECKOE 00bEUHEHHE.

I'pynna oOydarommxcst gpopMupyercst U3 pacuera He Oosiee 12 4yenoBek.
HaGop oOy4aromuxcs npoBoauTcs 0e3 npeaBapuTeIbHOTO 0TOOpa JeTe.

3aHATUS MPOBOAATCS B KaOMHETE, 00OpPYIOBAHHOM COIJIACHO CaHUTAPHO-
ANUAEMHUOJIOTHYECKUM TpaBuiamM U  HopmaruBam CanlluH 2.4.4.3172-14
"CaHUTapHO-AIUAEMHOJIOTUYECKHE TPEOOBAHUS K YCTPOWCTBY, COJEPKAHHUIO H
OpraHu3alMy pekrMa paboThl 00pa30BaTEIbHBIX OpPraHU3alUi TONOJTHUTEIBHOTO
oOpa3oBaHus ferei".

Ipunyunsi opeanuzayuu 06paz06amenbHOU 0esImeNIbHOCMU:

- HayyHocTb. DTOT NpUHLMI HperomnpesenseT cooOlIeHne 00y4aeMbIM
TOJIBKO JOCTOBEPHBIX, IPOBEPEHHBIX MPAKTUKON CBEACHU, IPU OTOOPE KOTOPBIX
YUUTBHIBAIOTCS] HOBEUIINE TOCTHKEHUSI HAYKH U TEXHUKH.

— HoctynHocTh. IlpemycmaTpuBaeT COOTBETCTBHE OObeMa W TIIyOUHBI
y4eOHOro maTepuaia ypOBHIO OOIIEr0 pa3BUTHs YYAIIUXCS B JAHHBIM NEpPHO/,
Osarosapsi Yemy, 3HaHHsI U HABBIKM MOTYT OBITh CO3HATENBHO U TPOYHO YCBOEHBI.

— CBs3b Teopuu C TpakTUKOW. OOs3bIBaeT BeCTU OOy4YEHUE TaK, YTOOBI
oOydaemble MOIJIM CO3HATEIbHO MNPUMEHITh NPUOOPETEHHbIE UMHU 3HAHUS Ha
MIPaKTHKE.

— Co3HaTenbHOCTh M AaKTUBHOCTH oOyueHus. B mporecce oOyueHusi Bce
JEHCTBUS, KOTOpble OTpabaThIBAE€T YUEHUK, JOJKHBI ObITh 000CHOBaHBI. HyxHO
YUUTh IIKOJBHUKOB KPUTHUYECKH OCMBICIHBAaTh, W OLIEHWBATh (DaKThbl, Jenas
BBIBO/IbI, pa3pemniaTb BCE COMHEHUS C TEM, YTOOBI MPOLIECC YCBOCHUSI M HapaOOTKH
HEOOXOMMBIX HAaBBIKOB NMPOUCXOIUIN CO3HATENBHO, C MOJTHON YOKIEHHOCTHIO B
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MpaBUIBLHOCTH  OOydeHHs. AKTUBHOCT B OOYyYEHHH  TIPEIIoaraet
CaMOCTOSITENIbHOCTh, ~ KOTOpas  JAOCTUTAETCS  XOpOLIEH TEOPETUYECKOU |
MPaKTUYECKOM MOATOTOBKOM M paboTO# meaarora.

- Harmsimnocts.  OObACHEHHE TEXHUKA COOpPKM  POOOTOTEXHUYECKUX
CPEACTB Ha KOHKPETHBIX U3AENUAX U MPOTPAMMHBIX MPOAYKTax. /s HaraIHOCTH
MPUMEHSIIOTCS CYLIECTBYIOIIME BUJIEO0 MAaTEpUalbl, a TAKXKE MaTepUajbl CBOETO
W3TOTOBJICHUS.

— CHCTEeMaTUYHOCTH U TOCJIEI0OBATEILHOCTh. Y UeOHBIN MaTepruall JaeTcs 10
ONPEIEIICHHOW CUCTEME U B JIOTUYECKOU ITOCIIEIOBATEIBHOCTH C LENBIO JIYYILIETO
ero ocBoeHus. Kak mpaBuiio 3TOT NPUHIMII IPEAYCMATPUBAET U3YUCHUE MPEIMETA
OT MPOCTOTO K CIIO)KHOMY, OT YaCTHOTO K O0IIEMY.

— [IpoyHoCTh 3akperuieHWs 3HAaHWW, YMEHUM M HaBbIKOB. KauecTBo
0o0y4eHHUs 3aBUCUT OT TOT'0, HACKOJIBKO MPOYHO 3aKPEILISIIOTCS 3HAHUS, YMEHUS U
HaBbIKM YYalllUXCS, IIOATOMY 3aKpEIUICHUE YMEHUM U HABBIKOB JOJDKHO
JIOCTUTaThCs HEOJHOKPATHBIM LIE€JICHANIPABICHHBIM [IOBTOPEHUEM U TPEHUPOBKOM.

- NunuBuyanbHbld TOAX0a B 00yueHuu. B mporiecce oOydeHus: meparor
UCXOJIUT W3 WHAUBUAYAJIbHBIX OCOOCHHOCTEW JEeTeH M ONMHpasch Ha CHIIbHbBIC
CTOPOHBI Yy4Yallerocsi, JOBOJUT €ro IMOATOTOBIEHHOCTh [0 YPOBHS OOIIUX
TpeOOBAHMIA.

OmauuumenvHvle 0COOEHHOCMU NPOSPAMMbl

[Iporpamma siBisieTcss 0a30BOM M HE MPEIIOJIAraeT HAIMYUS Y 00y4aeMbIX
HABBIKOB B 001aCTH POOOTOTEXHUKH U MPOrPaMMHPOBaHUs. Y POBEHb OJATOTOBKHU
YUYAILUXCS MOXKET ObITh Pa3HbIM.

[Ipyu mnopbope wmaTepuasoB M IUIAHUPOBAHUM 3aHATHA HEOOXOAMMO
MaKCUMaJbHO YYHUTBIBaTh OCOOEHHOCTH TpYMIbl, BKJIOYaTh MOUCKOBBIE U
UCCIIEIOBATENbCKUE METO/IbI, 003aTeNIbHO 00y4YaTh BECTU JUAJIOT, TUCKYCCHIO.

Konctpykrop LEGO MINDSTORMS EV3 npenocraBisieT o0ydaromumcst
BO3MOXXHOCTh NpUOOpEeTaTh Ba)KHbIE 3HAHUS, YMEHHUS U HaBBIKM B IIpoOLECcCEe
CO37aHusl, MPOTPaMMUPOBaHUsA U TecTupoBanus pobotoB. Koncrpykrop LEGO
MINDSTORMS EV3 u nporpammHoe oOecrieueHHE K HEMY MPEIOCTaBIsET
OPEKPACHYI0 BO3MOXHOCTb YYHMTbCSI pPEOEHKY Ha COOCTBEHHOM  OIIBITE.
[IporpaMMHOe  oOecriedeHHe OTJIMYAETCS  JIPYKECTBEHHBIM  HMHTepdeiicoM,
MO3BOJISIOIIMM CAMOCTOSATENIbHO WJIM C TIOMOIIBI0 BCTPOCHHBIX YPOKOB OCBAUBATh
nporpaMmupoBanue. BaxxHo, 4To mpu 3TOM peOEHOK caM CTPOUT CBOU 3HAHUS, A
Y4UTEIb B 00pa30BaTeIbHOM MPOLIECCE BHICTYNAET ThIOTOPOM.

[Inatdpopma EV3 Brimodaer B ceOs HaOOp HACTpaMBAEMbIX YUEOHBIX
3amanuid. OHM TOCTaBIAIOTCS B IU(POBOM BHUIE U JIETKO WHCTAJUIUPYIOTCS B
nporpammuyio  cpeny LEGO Education MINDSTORMS. Huskuit mnopor
BxOXieHus B nporpammuyto cpeny LEGO Education MINDSTORMS, no3ponsier
IpOrpaMMHUpPOBaTh PoOOTa YK€ Ha MEPBOM 3aHITHU MO POOOTOTEXHHKE, Jaxe
CaMOMY HETOATOTOBJICHHOMY Yy4YallleMyCsi, a MHTYUTHUBHO MOHSTHBIN HHTEpdEiic
o0yervaer 3Ty 3ajauy.



Teopetnueckas dyactb o0OOydeHHsT BKIOYaeT B ce0S 3HAKOMCTBO C
HAa3HAUYECHUEM, CTPYKTYpOH U YCTPOWCTBOM pOOOTOB, C TEXHOJOTHUYECKUMHU
OCHOBaMH COOpPKHM U MOHTa)Ka, OCHOBAMH BBIYMCIUTEILHON TEXHUKH, CPEICTBAMU
oToOpaxeHus nHGOpMaIuy.

ConepxaHue MNpPaKTHUECKUX pabOT M BUIBI pa3pabaThiBAEMbIX MPOEKTOB
MOTYT YTOYHSTBHCS, B 3aBUCHUMOCTM OT HAKJIOHHOCTEW Yy4alllUXCs, HAIWYUS
MaTepHuayioB, CpeACTB U Jp. Mojaenu coOuparorcs JMOO MO TEXHOJIOTMYECKUM
KapTaM, Ju0o B cwiy ¢anTazum oOyuaromuxcs. [lo Mepe OCBOEGHHS MPOECKTOB
MIPOBOISITCS COPEBHOBAHUS POOOTOB, CO3JJaHHBIX MHIUBUAYATHHO WM TPYIIaMH.

3aHATHA MO JaHHOM MporpaMMe MOTYT IPOBOAMUTHCA Kak B O4UHOUM (hopme,
TaKk U C NPUMEHEHHEM JMCTAHIMOHHBIX TEXHOJOTUH U (WIM) BIEKTPOHHOTO
oOy4JeHwUS.

[lo maHHOW mporpamMme B JIETHUH MEPUOJI MOXKET ObITh OpraHu30BaHa
pabota c OOy4arOUMMHCS, KOTOpbIE€ IMPOXOAAT MOATOTOBKY J/JIsi y4dacTus B
MaCCOBBIX MEPONPHUATUSIX, PAOOTAIOT HAJ WHAUBUAYATbHBIMH WM KOMaHIHBIMU
MPOCKTaMHU, a TakXKe TPOSBIAIOT OCOObIH HMHTEpeC K BHIOPAaHHOMY BHIY
NESTEIBHOCTH.

OO0pazoBarenbHbIN MPOIIECC N0 IaHHOM MporpaMMme BEeIETCSI B COOTBETCTBUM C
rOJIOBBIM KaJCHJApHBIM Y4YeOHBIM TpaduKOM Ha TEKYIIUH Y4eOHBIM TOJI,
YTBEpPXKIAEHHBIM Ipuka3zoM aupekropa ['OAY 10 A0 AIOTT.



2. YYUEBHO-TEMATUYECKH IIJIAH

2.1. IlepBbiii rox 00y4eHust

Koaun4yecTBo 4yacoB

Ne Paznen
Teopusn IIpakTuka Bcero
1. | BBenmenue B oOpaszoBarenbHyI0 Iporpammy, 1 1 2
TEXHHKA 0€30IMaCHOCTH
2. OCHOBBI KOHCTPYHUPOBAHUSI. 4 16 20
3. OcHoBrbl iporpammupoBanust LEGO 8 30 38
MINDSTORMS Education EV3.
4. [ToaroroBka Kk COpeBHOBaHUSIM 2 10 12
3a 1-e moayroaue 15 57 72 gaca
5. | Pabora B UnTepuere. [louck unpopmaruu o 1 3 4
Jlero - copeBHOBAaHUSIX, OMIMCAHUN MOJIEIIEH,
dotorpaduii poOOTOB.
6. Pa3paboTka KOHCTpYKLIUN U 4 42 46
porpaMMUpoBaHue POOOTOB JIJIst
BBITIOJTHEHUS PA3JIMYHbIX 3a]1a4.
7. [ToaroroBka Kk COpeBHOBaHUSIM 2 20 22
3a 2-e moayroaue 7 65 72 yaca
Hroro: 22 122 144 gyaca
2.2. Bropoii rox o0y4yenusi
Konn4vecTBO 4acoB
Ne Paznen
Teopus IIpakTHka Bcero
8. Texnuka Oe3omacHoctu. [IpoBepka 3HAHWIA, 1 1 2
YMEHUI U HAaBBIKOB.
9. | IloBTrOpenue paHee IIPOMJIEHHOT O 2 4 6
Marepuana.
10. | Pa3paboTrka KOHCTPYKIHI 1 2 8 10
pOrpaMMHUpPOBaHUE POOOTOB ISt
BBITIOJTHCHHS Pa3IMYHBIX 3a/1a4.
11. | Pabota B UnTepuere. [louck undopmarnmu 1 3 4

JUISL CO3JJaHUsI KOHCTPYKIIMIM poOOTOB.




12. | IoaroroBka k COpeBHOBAHMSIM. 2 10 12
13. | FRO 9+ Hrpsl po6otos. IToaroroska 8 30 38
TIPOEKTHBIX PaboT.
3a 1-e mosryroaue 16 56 72 yaca
14. | IoxrotoBka Kk COPeBHOBAHMSM. 4 20 24
15. | Tporpammuposanue. Pemenne 3anau. 6 14 20
16. | Pa3spaGoTka KOHCTPYKIMIi U 4 24 28
IIPOrpaMMUpPOBaHUE POOOTOB ISt
BBINOIHEHHS PA3IMUHbIX 3371a4.
3a 2-e moayroaue 14 58 72 yaca
Hroro: 30 114 144 gaca
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3. COAEPKAHME ITPOI'PAMMBbI

3.1. [lepBbiii rox o0yuyeHust

1 Pa3nen: BBenenue B po0OTOTEXHUKY.

Tema: Ilonamue o Pooomomexnuke

BBenenue B Hayky 0 poOoTax. OCHOBHbBIE BHJIbI pOOOTOB, UX MPUMEHEHHE.
Hanpasnenust pa3Butusi poOOTOTeXHUKU. HoBeilmme nocTXeHUS HAYKH U
TEXHUKH B CMEKHBIX 00J1aCTAX.

Texnuka 0€30MacHOCTH.

2 Paznen: OCHOBBI KOHCTPYHPOBaHHS. XaPAKTEPUCTUKH PodoTA.

Tema: Bepcuu komnnexmoe EV3. Kpamxuit 0030p coodepricumozo
POOOmMOmMexXHUYEeCK020 KOMNeKma.

JlomMamHsst U oOpa3oBarenbHas Bepcusi, CXOACTBAa M paznuuus. O0630p
COJIEP)KUMOr0 HaOOpOB (aTYMKH, CEPBOMOTOPBI, OJIOK, NIPOBOJA, JETaIH
KOHCTpyKTOpa). Ha3zanus neranei.

3 Paszgea: OcnoBbl mnporpammupoBanusi LEGO MINDSTORMS
Education EV3.

Tema: O030p cpeabl MNPOrpaMMHUPOBAHUS.

[Tanutpa 610Kx0B. CrpaBounble MaTepuainbl. Camoyuutens. [Ipoext. HoBas
nporpamma. CoxpaHeHHe NMPOeKTa, mporpaMMbl. OCHOBATEIbHBIN Pa300p MATUTPHI
onoxoB. Coenunenus 6;10koB. [lapannensubie nporpammel. [logkmtouenue podota
K KOMITBIOTEpY U 3arpy3ka nporpammsl. USB-coenunenue. Bluetooth-coequnenue.
OObluHasi 3arpy3ka. 3arpy3ka C 3alyckoM. 3amyck ¢parMeHTa MpoTrpaMMBI.
HaGmrogenue 3a coctostHueM mopToB. O0o3peBaTenb NaMsaTH. Busyanuzarms
BBIIIOJIHSEMOW B TAHHBII MOMEHT YaCTH IPOrPAMMBI.

Tema: Motopsl. IIporpaMMupoBaHue [IBHKEHMH 10 Pa3JIHYHBIM
TPAeKTOPHUSM.

KonctpynpoBanue »skcrmpecc-6ota. [lonsitue cepBoMoTOp. Y CTpPOMCTBO
cepBoMoTopa. [TopThI 17151 MOAKIIOYEHHS] CEPBOMOTOPOB. 3eJIeHasi najauTpa 0JI0KOB
(HetictBus). [lonoxutenbHOe U OTpULIATENLHOE IBUKEHHE MOTOpa. Onpeenenue
HaIlpaBJICHUS] JIBUKEHUS MOTOpPOB. biokn «bouabmon morop» u «CpenHuit
MoTop». Bribop mnopra, BbIOOp pexkuma palbOThl (BBIKIIOYUTH, BKIIOUYHUTH,
BKJIFOYMTh Ha KOJIMYECTBO CEKYH]I, BKIOUMTh HA KOJUYECTBO T'PAAyCOB, BKIOYUTh
Ha KOJMYECTBO OOOpPOTOB), MOIIHOCTH JBHratens. Bribop pexnma OCTaHOBKHU
MOTOpa.

biok «He3zaBucumoe ynpasJjenue Moropamu». binok «Pyiaesoe
ylpasBJieHHe

VYnpaxuaenue 1. OTpaboTKka OCHOBHBIX ABUKEHUI MOTOPOB.

Ynpaxuenue 2. Pacuer nBmkeHus podoTa Ha 3aJJaHHOE PACCTOSIHUE.

Ynpaxnenue 3. Pacuer 1BMKeHMI 1O JJOMaHOMW JIMHUM.

3agaHus 1Sl CaMOCTOSITEILHON PabOTHI.
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Tema: PaGoTa ¢ moacBeTKOM, IKPAHOM U 3BYKOM.

PaboTa ¢ skpanom. BeiBon duryp Ha skpan aucruies. Pexxum otoOpaskeHus
¢buryp. BbeiBog nsieMeHTapHBIX (uryp Ha sKkpaH. BwIBojg pHCyHKa Ha 3KpaH.
['paduyecknii penaktop. BeiBoa prcyHKa Ha SKpaH.

3amanus JJ1s1 CaMOCTOSATEIBLHON paboTHhI.

Pabora ¢ nmojaceTkol kHomok Ha 6;10ke EV3. biok uHaukaTopa cocTOsSHUSA
Moayis. BwiGop pexuma. YnpaxsHenue. JlemoHcTpamusi paOOThl TOJICBETKH
kHomok. PaGora co 3BykoM. biok BocmpousBeaeHus 3BYKOB. Pexum
MIPOUTPHIBAHKS 3BYKOBOTO (paitia. BocmpousBeneHune 3amrcaHHOTO 3BYKOBOTO
daiina. Pexxum BoCTIpon3BEICHHS] TOHOB U HOT.

3anaHus U1l CaMOCTOATENIbHON padOTBhI.

Tema: Huxki. [IpepbiBanune nukia. LHuki ¢ nocryciioBuem.

OpanxeBasi mporpaMMHasi nanutpa (YmpapieHue omneparopamu). CueTuuk
uteparuii. Homep mukna. YcnoBue 3aBepiieHusi pabotTel 1ukia. [IpepsiBanue
uvkina. BapuanTel BbIxoga w3 nukia. [IpepblBaHWE BBINOJHEHUS LIUKIA U3
napasuieIbHOM BETKH MPOrPaMMBl.

3amanus 151 CaMOCTOSATEILHON paboThI.

Tema: Ctpykrypa “Ilepexirouaresn”.

Ecnmu — T1o. biok “Ilepexsarouarenan”. Ilepekntouarens Ha BUJ BKJIAIOK
(momuast Qopma, kparka (opma). JIONMOTHUTENBHOE YCIOBHE B CTPYKTYpe
[lepexntoyaTens.

3agaHus 1Sl CaMOCTOSITEILHON PabOTHI.

Tema: Padora ¢ narunkamu.

JlaTyuk kacaHus.

Buemnuit Bua. Pexxum nzmepenus. Pexum cpaBHeHus. Pexum oxuaHus.
N3menenue B Onoke oxxujaHus. PaboTta Oyioka MEpEeKOYeHUs € MPOBEPKOI
COCTOSIHUS JaTYMKA KaCaHHSI.

YnopaxHeHusl.

3amanus 151 CaMOCTOSATEIBLHON paboTHhI.

JaTtyuk uBera.

JlaTunk 1BeTa M mporpaMMHBIA 00K matumka. OOJacTM KOPPEKTHOM
paboTel gaTuuka. BpiOop pexxuma paboThl naTdyvka. Pexxum ompeneneHuss u
CpaBHEHHMS 1IBeTa. Pex1M U3MEepEeHNs] MHTEHCUBHOCTH OTPaKEHHOTO cBeTa. Pexum
WU3MEPEHUS UHTEHCUBHOCTH BHEIIIHETO OCBEICHMS. PeXUM KalMOpOBKHM JaTUHKA.
[IpuMep BBITIOTHEHUS peKUMa KaTuOpPOBKU. PexXuM oXXuaaHus JaTYMKA 1IBETA.

YrpaxHeHus.

3agaHus U1l CaMOCTOSITEIbHON PabOTHI.

JaTYMK rupoCKONUYECKHUIA.

JlaTuuk TMPOCKON M MpOorpaMMHBIN OJ0k AaTunka. HanpaBnenue BpamieHus.
PexxuMbl paboThI JaTYMKA THPOCKOTI.

YnopaxHeHus.

3amanus 151 CaMOCTOSATEILHON paboTHI.

JlaT4HK yJIbTPa3ByKOBOM.
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JlaTuuk ynbpTpa3Byka M MpPOrpaMMHBIM Onok gatduka. OmnpezneneHue
pasz0poca mycka BojH. CTpykTypa 0JI0Ka ylIbTpa3ByKa B PEKUME U3MEPEHUS.

YupaxHeHus.

3amanus JJ1s1 CaMOCTOSATEIBLHON paboTHhI.

HNudpakpacHblii 1aTYUK.

NudpakpacHpli naTyuk, MasyoK W HMX MOporpaMMHble OJoku. Pexum
OTIpEJICTICHUs] OTHOCUTEIBHOTO PACCTOSHUS 10 00bekTa. Pexxum ompeneneHus
PACCTOSIHUSL U YIJIOBOTO TOJIOKEHHS Maska. MaKCUMalbHbIE YIJIbI OOHApyXEHUs
uHppaKpacHOTO Masika. PexxuMbl mporpaMmMHoOro 6;10ka WH(GPaKpacHOTO JAaTYUKa.
PexuM TUCTaHIMOHHOTO YIIpaBJICHUS.

YnpaxxHeHus.

3amaHus sl CaMOCTOSITENIbHOM pabOTHI.

4 Paznen: [loaroTroBka K COpeBHOBAHUSM.

3HAaKOMCTBO C perjlaMEHTOM COPEBHOBAaHUH MO POOOTOTEXHUKE, B YACTHOCTU
C BHJIaMU COPEBHOBAHMH. 3HAKOMCTBO C Pa3jMYHBIMH TPEOOBaHUSIMHU K pPa3HbIM
BO3pacTHbIM KaTeropusM. PaccMoTpeHue cinaOblX U CHIIBHBIX CTOPOH KaXKJIOTO
BHJIa COPEBHOBAHUM.

Tema: CopeBHoBanus “Cymo”.

Pernament cocts3anuii. CopeBHOBaHUSI pOOOTOB-CYMOUCTOB. Pazmepsl
poOota. Bec pobota. Bapuantel koHCTpyKLMii. [I[puMepsl anropuTMoB.

YnpaxxHeHus.

3afgaHus 1Sl CaMOCTOSITEILHON PabOTHI.

CopeBHOBaHUs.

Tema: CopesHoBanus “Kereabpunr”.

Pernmament coctszanuii. CopeBHOBaHUS POOOTOB (BHICO-MATCPHAIIBI).
Pazmepsl po6oTa. Bapuantsl koHcTpyKiuii. [IpruMeps anroputMos.

YnopaxxHeHus.

3aaHus s CaMOCTOSITENIbHOM pabOTHI.

CopeBHOBaHUSI.

5 Pa3nen: PaGora B mHTEpHeTE.
[Touck wmHpOpMaIUM O COPEBHOBAHUSX, OMUCAHUSA MOAENeH pPOOOTOB U
WHCTPYKLIMM K HAM, UJIEV I CO3IAHUS ITPOEKTOB.

6 Pa3nen: PazpaGoTka KoHCTPpYyKIUi poOOTOB.

Pazpabotka, cOopka, MporpaMMHUpPOBAHUE W TECTUPOBAHHE POOOTOB st
peleHus pa3TuuHbIX 3a1ad. Pabora B mporpamme LDD (Lego Digital Designer) —
CO3/IJaHU€ UHCTPYKIIUHU K pOOOTY.

7 Paznen: IloaroroBka kK COpeBHOBAHUSAM.

3HAKOMCTBO C PErJIaMEHTOM M 33/ITaHMEM COPEBHOBAHUI 10 POOOTOTEXHHKE.
[IpoexkTrpoBanue, cOOpKa, TECTUPOBAHHE M IIPOrpaMMHpPOBAaHHE poOOTa s
BBINIOJIHEHUS TTOCTABJIICHHOM 3a/1a4H.
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3.2. Bropoii roa o0y4enust

8 Paznen: Texnuka 6e3onacuoctu. [IpoBepka ocTaTOUYHBIX 3HAHUI.
HNuctpykrax no Th. KontposbHas padoTta 1o paHee mosy4eHHbIM 3HAHUSIM.
MonuTopuHr.

9 Paznen: IloBTOpeHue paHee NPOIECHHOT0 MaTepHuaJia.

COopka TpOCTBIX KOHCTPYKIUMH poOoToB. Hcmonb3oBaHue AaTYUKOB B
KOHCTPYKIMSIX M COCTABJICHHE MPOCTEHIINX aAJITOPUTMOB [JIsl BBINOJHEHUS
3aJJaHUM.

10 Pa3zpen: Pa3zpaGoTka KOHCTPYKUHMII M MpOrpaMMHpoBaHue podOTOB
JJIS1 BBITIOJIHEHUS PA3JIMYHBIX 32/1a4.

Yranyboaennoe uporpammupoBanne B cpeage LEGO Mindstorms EVS.
Hcnonp3oBanue 010koB «Marematuka», «Ilepemennas», «OkpyrieHuey.... u ap.
Nx npumeHenne B  anropurmax. lcnosb3oBaHue — KEJITOM — IAJIUTPBI
IIPOrpaMMUPOBaHus «JlaTauky. ..

11 Pa3nen: Pabora B untepHere. Illonck mupopmanum ajsi co3aaHus
KOHCTPYKIHUIT po00OTOB.

[Touck 3aga4 u npodIEM COBPEMEHHOTO MUpPA JJIS CO3/IaHUsI MOJIETH poOoTa
CIIOCOOHOTO PEITUTh UX.

12 Pa3neun: [loaroroBka K COpeBHOBAHHSIM.

3HAKOMCTBO C pErJIaMeHTOM COpPEBHOBAHMA 1O pPOOOTOTEXHHUKE, B
YaCTHOCTH C BUJAMU COPEBHOBAHUN. 3HAKOMCTBO C Pa3JIMYHBIMU TPEOOBAHUAMHU K
pa3HbIM BO3pacTHbIM KateropusiM. PaccMoTpeHue cinaObIX M CHIIBHBIX CTOPOH
KaX70ro Buja copeBHOBaHUIl. (COopka poOOTOB, COCTaBIE€HHE BO3MOMKHBIX
QITOPUTMOB JUISI BBIIIOJIHEHHUSI COPEBHOBATENBHOIO 3aJaHHs. TeCcTUpOBAaHME
pOOOTOB U COPEBHOBAHHUE BHYTPU I'PYMIIbI.

13 Paznea: FRO 9+ Urpsi po6oTos. [loaroroBka npoeKTHbIX pador.

FRO — poccuiickuii anaior MexxayHapoaHoul mporpammbl FLL, xotopas
nericteyer B Oosiee yemM 80 crtpaHax Mupa. OHa HampaBjieHa Ha pa3BUTHE U
MOOIIPEHNE UHTEPECA K HAYKE U TEXHOJIOTUSIM Cpelid Mo apocTKoB oT 10 o 16 ner.
YyacTHUKaM TPEICTOUT MPOBECTH HAYYHO-UCCIIENOBATENLCKYI0 padoTy, coOparTh
U 3amporpaMMUpoBaTh poOoTa U3 KOHCTpykTopa Lego. B Hawane kaxmoro
y4e0HOro rojia, KOMaH]Ibl BO BCEM MUpPE MOJIYYalOT 33/1ayy, KOTOPYIO OHM JIOJ>KHbI
pemuTth B TeueHue 3-6 MecsieB. Kaxaplii o MOCBSIIEH ONpPEACTICHHOM
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aKTyaJTbHOM MHUPOBOI Hay4dyHO-T€XHOJOTHUecKkou mpobaeme. Kpyr stux mpobiaem
MOXKET OXBaThIBaTh CIIECAYIOLUIME TEMBIL: 3alIUTa OKEAHOB, ITIOMOIIb ITOXKUIIBIM
JIOASIM, TJI00AJIbHBIN KJIIMMAaT, MUPOBOE 00pa30BaHUE, KOCMOC U MHOTHE JPYyTHE.

14 Pa3neun: [loaroroBka K COpeBHOBAHMSIM.

3HAKOMCTBO C pEIJIAMEHTOM COPEBHOBAaHWW, B YaCTHOCTH C BHJIAMH
COpPEBHOBAaHMI. 3HAKOMCTBO C Pa3IMYHBIMHU TPEOOBAHUSAMH K Pa3HBIM BO3PACTHBIM
kareropusiMm. COopka poOOTOB, COCTaBJIECHHWE BO3MOXXHBIX aJTOPUTMOB JIJIS
BBHITIOJTHCHHSI COPEBHOBATEIILHOTO 3a/JaHusA. Te€CTUpPOBaHWE W COpPEBHOBAHUE
BHYTPH TPYIIITHIL.

15 Pa3nea: IlporpammupoBanue. Pemenne 3axa4
CocraBiieHuE CIOXHBIX QITOPUTMOB JUISl PELICHUS pPa3IUYHbIX 3a7a4
(HammpuMep —KaJbKYJISITOp, KACCOBBIH anmapar, MoJICYeT MPeAMETOB U Jp.)

16 Pa3nen: Pa3paboTka KOHCTPYKIMII W NMporpaMMupoBaHue podOTOB
17151 BHITIOJIHEHNS PA3JIMYHBIX 32124,

KoHcTpynpoBanue u nporpaMMUpOBaHUE POOOTOTEXHUYECKUX CHUCTEM Kak
CTAIlMOHAPHBIX, TAaK U MOOWIIBHBIX JIJIS BBITTOJTHCHHSI TIOCTABIICHHOM 3a1a4H.
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4. OBECIHEYEHUE ITPOI'PAMMBI

4.1. Metoanuyeckoe odecneyenue

[TocTpoenue 3aHATHS BKIIOYAET B ceOsi PpOHTANBHYIO, MHIUBUTYTBHYIO U
TPYIIIOBYI0 paboTy, a TakKe HEKOTOPhIM COPEBHOBATEIBHBIM  DJIEMEHT.
[Iporpammoii peayCcMOTPEHO MPOBEACHUE KOMOMHUPOBAHHBIX 3aHSATUN: 3aHITHUS
COCTOSIT U3 TEOPETHUUECKOM U MPAKTUYECKON YacTel, Mpudém O0JIbllee KOJIUYECTBO
BPEMEHHU 3aHMMAeT UMEHHO MPAKTUYECKasl YacCThb.

Dopmbl opeanuzayuu y4eOHvIX 3aHAMULL

- Oecena;

— JIEKIUS;

— J1ab0opaTOpHO-TIpaKTUYEeCcKasi paboTa;

— TEXHUYECKOE COPEBHOBAHUE;

— TBOpYECKas MacTepcKas;

Memoovl 0bpazosamenvHOU OeamenlbHOCmU:

— 00BSICHUTENIbHO-UIUTIOCTPATUBHBIN;

— 3BPUCTUYECKHUI METO/T;

— METOJi YCTHOT'O M3JI0XKEHUS, TO3BOJISIIOLINI B TIOCTYITHOM (hOpME JTOHECTH
710 00y4arOIIKXCsl CJIOKHBIM MaTepual;

— METOJ IPOBEPKH, OLEHKU 3HAHUI M HABBIKOB, IO3BOJISIOLIMN OLICHUTH
nepeJaHHble MeAaroroM Marepuanbl M, M0 HEOOXOAMMOCTH, BOBpPEMS BHECTH
HE00XO0JMMbIe KOPPEKTUPOBKH MO YCBOECHUIO 3HAHUN Ha MPAKTUYECKUX 3aHATHIX;

— UCCIIEJIOBATENbCKUA  MeToA  OoOydeHus, Jarwoluil  oOydaromuMmcs
BO3MOXXKHOCTh MPOSIBUTH Ce0sl, IMOKa3aTb CBOM BO3MOXKHOCTH, JOOUTHCS
OTPEETICHHBIX PE3YyJIbTaTOB.

— MpOOJEMHOT0 M3JIOKEHHUSI MaTepuaia, Korja Imepea  o0ydaroluMes
CTaBUTCA HEKas 3ajayda, MO3BOJSIONIAs PEIIMTh OINpPEAENIEHHBIN 3Tam Mpolecca
OOy4YeHHMsI U IEPEUTH Ha HOBYIO CTYIIEHb O0YUYEHUS;

— 3aKpEIUICHUs] U CaMOCTOSITENIbHOM padoOThl MO YCBOEHUIO 3HAHUU U
HaBBIKOB;

— JIAAJIOTOBBIA U TUCKYCCUOHHBIM.

Iledazocuueckue mexnonocuu

B mpouecce o0yueHuss mo mnporpamme, HCIOJB3YIOTCS pPa3HOOOpa3HbIe
[I€JarOTMYECKUE TEXHOJIOTUU:

— TEXHOJIOTMM pa3BHUBAIOIIETO OOy4YeHUs, HampaBieHHble Ha oO01ee
LEJIOCTHOE pAa3BUTHE JIMYHOCTH, HA OCHOBE aKTHUBHO-ACITENHLHOrO crocoda
OOy4eHHMs, YYMTHIBAIOIIME 3aKOHOMEPHOCTHM  PpPa3BUTUA U  OCOOEHHOCTH
WHJVWBUAYYMA;

— TE€XHOJIOTUU JIMYHOCTHO-OPUEHTUPOBAHHOTO 00Y4YEeHUsI, HAIIpaBJICHHbIEC HA
pa3BUTHE WHAMBUAYAJIbHBIX IMO3HABATENIbHBIX CIIOCOOHOCTEN KaXKIOro pedeHkKa,
MAaKCHUMAJIBHOE BBISIBJIEHUE, PACKPBITHE U UCIIOJIB30BAaHUE €T0 OIbITA;
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- TexHonoruu U depeHIpoBaHHOTO  O0y4YeHHs, OOECIeunBaOIIne
o0y4yeHHe KaXAoro oOydaiomierocs Ha ypOBHE €ro BO3MOXKHOCTEH U
CIIOCOOHOCTEI;

— TEXHOJIOTHM COTPYAHHMYECTBA, PEANU3YIOUINE AEMOKPAaTHU3M, PaBEHCTBO,
NapTHEPCTBO B  OTHOIIGHUSX TeJarora M OOydYaromerocs, COBMECTHO
BbIpA0ATBIBAIOT II€NIM, COJIEp)KaHHME, JAlOT OICHKH, HaXOISCh B COCTOSIHUU
COTPYIHUYECTBA, COTBOPUECTBA.

— IPOEKTHBIE TEXHOJIOTUM — JIOCTIDKEHHE IEIH Yepe3 JIeTaIbHYIO
pa3paboTKy mpoOJeMbl, KOTOpas AOKHA 3aBEPUIMTHCS PEaTbHBIM, OCSI3aEMbIM
MPAKTHUYECKUM PE3yJIbTaTOM, O(POPMIICHHBIM TEM WUJIM MHBIM 00pa3oM;

— KOMIBIOTEpPHBIE TEXHOJIOTUH, (OPMUpPYIOIIUE YMEHHE padoTaTth C
uHbopMaIuel, uccae10BaTeNbCKIE YMEHHS, KOMMYHUKAaTUBHBIE CIIOCOOHOCTH.

B mpakTHKe BBICTYMAIOT Pa3InYHbIC KOMOMHAIIUHN STUX TEXHOJOTHIMA, UX
AJIEMEHTOB.

Y4eOHO-MeTOAMYECKHE CPEACTBA O0yUCHUA:

— ClleUUaNU3UpOBaHHas  JUTepaTypa 1O  poOOTOTEXHHKE, MOAOOpKa
KYpHAJIOB;

— Ha0Opbl TEXHUYECKOU JOKYMEHTALIMU K IPUMEHSIEMOMY 000pPYAOBaHUIO;

— 00pa3iibl MOJIeTIeH U CUCTEM, BBITIOJIHEHHBIE O0YyYAIOIIUMHUCS U TIEJIaroroM;

— IJ1akathl, GOTO U BUJICOMATEPUAIIBI;

— yueOHO-METOIMYEeCKUE TMOocoOMs g mejarora W 0oOydaroluxcs,
BKJIIOYAIONIUE JUIAKTUYECKUM, MH()OPMAMOHHBIA, CIPABOYHBINA MaTepuasbl Ha
Pa3TUYHBIX HOCUTEIISIX, KOMIIBIOTEPHOE U BUI€0 000PYI0BaHKE.

[IpumensieMoe Ha 3aHATUAX JAUAAKTHYECKOE M YYEOHO-METOAMYECKOE
oOecrieyeHue BKIIIOYAET B CeOs SJIEKTPOHHbIE YUEOHUKH, CIIPABOYHbBIE MaTEPUAIIbI
U CHCTEMbl MCHOJB3YEeMbIX mporpamMm, VHTepHer, pabouue TeTpaau
oOydJarommxcs.
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4.2. MaTtepuaibHO-TeXHUYECKOe o0ecredeHue

KaOuner, ocHamieHHbII KOMIOBIOTEpHONH TexHHKoOM, He meHee 1 TIK Ha 2

yUYCHUKA.
Pexomenayemoe yuebHOe 000pyJOBaHME, pacCUMTAaHHOE Ha Trpymmy u3 12
y4aImxcsi:

JIuans 1 «OCHOBBI POOOTOTEXHUKH» Koa-Bo | Ea. usm
ba3oBbIii HaA0OP JJ1s1 M3yUEHHS POOOTOTEXHUKU 5 IIT.
PecypcHbiit Habop 17151 H3y4eHHs] pOOOTOTEXHUKHU 5 IIT.
JlaTunk Temmeparypsl 2 IIT.
Wudpaxpacusrii natunk +UK masx 2 IIT.
JlaTunk 1iBeTa 5 IIT.
3apsiAHOE YCTPOMCTBO MOCTOSIHHOTO Toka 10B 5 IIT.
Becsl 1 IT.
CexyHgomep 1 IT.
W3mepurenbHas pyneTka 1 IIIT.
Isernsie kyouxu Scm*Scy (3 I W [ ) 16 IIT.
MeOenbHbIe IUTHI 1711 COOPKU JTAOUPUHTA IIT.
[{BeTHas u3o0JieHTa (YEpH., KPACH., 3€JI., CUH., JKEJT., 0eI.). 6 IIT.
['oTOBBIE TTOMIA 17151 3aJaHU U COPEBHOBAHHUIM. IIT.
Croun st 3armycka poOoToB IT.

4.3. KagpoBoe odecnieuenmne

[lemaror gomoOHUTENTHLHOTO 00pa30BaHUsI IO POOOTOTEXHUKE.
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5. MOHUTOPHUHI OBPA3OBATEJ/IBHBIX PE3YJIBTATOB

Cucrema OTC/IeKMBAHNS, KOHTPOJISI M OLEHKHU Pe3yJIbTATOB Ipolecca
00y4eHHs 110 JAHHOUN MporpaMMe UMEET TPU OCHOBHBIX AJIEMEHTA:

- OnpenesieHHe HAYalbHOTO YPOBHS 3HAHWUM, YMEHUW W HABBIKOB
oOydJarommxcs.

- Texkyuuit KOHTPOJIb B TE€YEHUE YUEOHOTO roja.

- ITOroBbI1 KOHTPOJIb.

BxoaHo#i KOHTPOJIb OCYIIECTBIISCTCS B Hadaje OOy4YCHUS, MMEET CBOCH
LEJIBIO BBISIBUTH UCXOJIHBIA YPOBEHB MOATOTOBKU 00YYaIOIINXCS.

BxoaHOW KOHTPOJIb OCYHIECTBIISIETCS B XOA€E MEPBBIX 3aHATHUH C MTOMOIIBIO
HaOJFOICHUS TIeIarora 3a paboToi 00yJIaroITXCsl.

Texkymmii KOHTPOJbL MNPOBOAUTCS B TeueHHe yudeOHoro roxa. I[lenb
TEKYIIETO KOHTPOJIA — OMNPEACIUTh CTENEHb M CKOPOCTb YCBOEHHUS KaXKIbIM
peOeHKOM Martepuajga U CKOPPEKTUPOBaTh IMporpamMmy OOYyYEeHHs, €CIH HTO
Tpedyetcs. Kpurepuii Tekyiiero KOHTpOJS — CTEIEHb YCBOCHHS 00YyJarouuMUCs
COIEp’KaHMsI KOHKPETHOro 3aHATHd. Ha KaxIoOM 3aHSITUM MOpenojiaBaTeilb
Ha0r0/1aeT U PUKCUPYET:

- JIETEM, JIETKO CIIPABUBUINXCS C CONCPKAHUEM 3aAHSITUS;

- JIeTed, OTCTAIOIIMX B TEMII€ WJIM BBIMOJHSAIONIMX 3aJIaHUsl C OLIMOKaAMH,
HEJI0YETaMU;

- JIETEH, COBCEM HE CITPABUBIIUXCS C COJACPKAHUEM 3aHSITHS.

HNToroBplii KOHTPOJIbL TPOBOAUTCS B KOHIIE ydeOHOro roma. Bo Bpems
UTOTOBOTO KOHTPOJISI Ompenaensercss (PaKTUUECKOEe COCTOSIHUE YpPOBHSI 3HAHUMH,
YMEHUM, HaBBIKOB peOCHKA, CTENEHb OCBOCHUS MaTepualia MO0 KaxIOMY
U3YYEHHOMY pa3Jieiy U Bcell mporpamme o0beIMHEHUS.

@®opMbI NOIBEACHUS UTOTOB O0yUYEeHMSI:

- WHAWBHUAYaJbHAs YCTHAs/MTMCbMEHHAS MPOBEPKA;

- (¢poHTanBHBIN orpoc, becena;

— KOHTPOJIbHBIE YIIPA)KHEHUS U TECTOBBIE 3a/IaHMUS;

— MEXTPYIINOBbIE COPEBHOBAHUS,

— B3aMMOOIIEHKa 00y4YaroImMUMHCs padoT IPyT Apyra.

OnnHa 13 GopM TEKYILIEro 1 UTOroBOro KOHTPOJISI - COPEBHOBAHUSI.

Ouenka pe3yJIbTATOB.

[Io wrToram cocraBisieTcss TaOnWIla OTCIACKUBAHUA OOpPa30BATEIHHBIX
pe3yJbTaToOB, B KOTOPOI 00y4Yaromuecs Mo KaxkJoi TeMe BBIXOAST Ha CIEIyIoIIne
YPOBHU IIKAJIbI OLICHKH:

1. Beicokuii pe3yabTar — MOJTHOE OCBOCHHUE COJICPKAHMUS;
2. Cpennuii — 6a30BbI YPOBEHB;
3. Hu3kuii — ocBoeHHMe MaTepuajla Ha MHHUMAIbHO JIOMYCTUMOM

YPOBHE.
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Tadauuna MOHMTOPUHIAa 00pa30BaTebHBIX Pe3yJbTATOB:

YpoBeHb pa3sBUTUA YMEHUIT U HAaBbIKOB

ypOBEHb BnageHunA
ypOBeHb HaBbIKOB

o U TepMUHONOTUEN U YpoBeHb HaBbIKOB N
Ne - TeopeTn4yeckMmm cbopKku poborta no Co3AanUA npoctentmx
Obyuyatowerocs nporpamm
3HaHWAMM MO pasgenam WMHCTPYKLUMH.
(anroputmos).
nporpammel
CeHr. Jexk. Mair. CeHr. Jex. Maii. CeHr. [ek. Mair.

DopMBbI OTCIIEKUBAHUS U KOHTPOJISI Pa3BUBAIOIIMX U BOCHUTATEIbHBIX
pe3yJbTaToB:

— OIIEHKa YCTOMYMBOCTH MHTEpeca 00y4aromuXcsl K 3aHATUAM C MOMOUIBIO
HaOJII0/ICHHS TIefjarora u CaMOOIIEHKH 00yYaroluxcs;

— CTaTUCTUYCCKUN yIeT COXPAHHOCTH KOHTHHTEHTA 00YyJarOIINuXCs;

— CpaBHUTEJIbHBIN aHaJIn3 YCHEITHOCTH BBIIIOJIHEHUS 3alaHui
00y4JaroImMUMHUCs Ha Ha4aJIbHOM M MOCIIESAYIONINX dTalaX OCBOCHUS MPOTPaMMBbI;

— aHaJIN3 TBOPYECKUX U MPOCKTHHIX PabOT 00yUYaIOIINXCS;

- co3/1aHue OaHKa MHIUBUIYIBHBIX JOCTHKEHUNM BOCTTMTAHHUKOB,;

— OLICHKA CTEMEHM yYacTUs W aKTHBHOCTH OOYYaroIIerocs B KOMaHIHBIX
MIPOEKTaX, COPEBHOBATEILHON U KOHKYPCHOM €SI TEILHOCTH;

— OIlCHKa JWHAMHUKW TIOKa3aTelied pa3BUTHS BHUMAHWS, IIaMSTH,
MU300pETaTeIbHOCTH, JIOTHUYECKOTO W TMPOCTPAHCTBEHHOTO MBIIIUICHUS W T.O. C
MOMOIILI0 HAOJIIOACHUS TIe/Iarora U CAaMOOLICHKH 00yYaroIIuXCs;

- HaOmofeHue W (PUKCUpOBaHWE WM3MEHEHWW B JIMYHOCTH W TIOBEIACHHH
OoOy4JaroImMxcss ¢ MOMEHTA MOCTYIUICHHSI B OOBCIMHEHHUE U TI0 MEpe MX yJacTHsl B
JIESITENIbHOCTH;

— WHJIUBUIyAIbHBIC  KOJUICKTUBHBIC Oece/Ibl C 00yJarOIMMHUCH.
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6. CIMCOK UTHOOPMAIIMOHHBIX UCTOYHUKOB

6.1. HopmaTuBHO-IpaBOBBIE JOKYMEHThI

. ®enepanbubiil 3ak0H «O0 00pazoBannu B Poccutickoit denepammmy No 273-

®3 ot 29.12.12 roma. — [DnekTpoHHbId pecypc]. — Pexum goctyna:
base.garant.ru/70291362/ (nadopmanmoHHO-TIpaBOBOM MOpTai « apaHT»).

. I[lpuxa3z MunuctepctBa oOpa3zoBanus U Hayku Poccuiickoit @eneparuu ot 09

HOsiOpst 2018 1. Ne 196 «O06 yTBepkACHHUU TOPSJKA OpTaHU3AlUUd U
OCYyILIECTBICHUSI 00pa30BaTEeNIbHON ACSITENbHOCTH MO JOMOJTHUTEIHHBIM
o01eo0pa3oBaTeIbHBIM TPOrpaMMaM» [DJIEKTPOHHBIA pecypc]. - Pexum
JOCTyMa: https://www.garant.ru/products/ipo/prime/doc/72016730/
(nH(MOpMALIMOHHO-TIPaBOBOM mopTai «I apaHT»).

. KOHI_[CHHI/IH pasBUTUA  OOIIOJIHHUTCIIBHOI'O 06p330BaHI/IH I[CTCﬁ, YTB.

pacnopsbkennem IIpaButensctBa P® ot 4.09.2014 roma Ne 1726-p.
[D1eKTpOHHBIHI pecypc] — Pexum JIOCTyTA:
http://Muno6pHayku.pd/nokymeHThl/ajax/4429 (opurmanbHBINA caT
MunucrepcTBa oOpazoBanus u Hayku PD).

. CanlluH 2.4.4.3172-14 "CanuTapHO-3IUAEMHUOJOTHYECKHE TpeOOBaHUA K

YCTPOMCTBY, COIEPHKAHUIO 151 OpraHu3allii  pexuma  padoThl
00pa30BaTeIbHBIX OpraHu3aluil JOMOJIHUTEIBHOIO 00pa3oBaHus AeTei", yTB.
[';1aBHBIM rOCy1apCTBEHHBIM CaHUTAapHBIM BpadyoM PD ot 04.07.2014 N 41. —
[DneKTpOHHBIN pecypcl. — Pexum JOCTyTIa:
https://www.consultant.ru/document/cons_doc LAW 168723/

(ounmanbHbIf caliT cripaBouHOM MpaBoBoi cucteMbl «KoHcynpTauTIImocy).

. 'ocynapctBenHass nmporpamma P® «Pa3sutue obpazoBanus Ha 2013-2020

roJibl, yTBEpPkKAEHHON mocTaHoBieHneM IIpaButensctBa PO Ne 295 or
15.04.2014 r. — [DnekrtpoHHbli pecypc]. — Pexum  goctyna:
https://base.garant.ru/70643472/#friends (vHdOpMaIMOHHO-TIPABOBOM MOPTAI
«I"apaHT»).

. CTparerusi ”THHOBaMOHHOTO pa3BuThs Poccuiickoit denepannn Ha NEPUOL

1o 2020 rona, yTBepKIeHHBIM pacniopsikenreM [IpaBurenscta PO Ne 2227-
p or 08.12.2011 roma. — [DnekTpoHHBIM pecypc]. — Pexum gocrtymna:
https://www.garant.ru/products/ipo/prime/doc/70006124/ (nubopmManrioHHO-
npaBoBoii moptain «l'apanT»).

. @enepanpHasd LeneBas mporpamma pas3BuTus oOpaszoBanusi Ha 2016-2020

roabl, yrBepxkaeHHoW IlocranoBnenuem IIpaButensctBa PO Ne 497 or
23.05.2015 roma. — [OnektpoHHbi pecypc]. — Pexum pocryna:
https://base.garant.ru/71044750/ (mH(MOPMALIMOHHO-TIPABOBOM mopTal
«I"apanT»).


http://base.garant.ru/70291362/

10.

1.

2.

3.

4.
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6.2. UnpopMannmoHHbIe HCTOYHUKH JIJIS NIeJaroros

. bemmosckas, JI.I'. Mcnone3oBanne LEGO-poOOTOB B MHKEHEPHBIX IMPOEKTaX

mKompbHUKOB. OtpacieBoit moaxox [Texcr] / JI. I'. bemmosckas, H.A.
bemmogckuii. — M.: JIMK IlIpecc, 2016.

. bemmosckas, JI.I. PoGotusupoBaHHbIE 51abopaTopHBIe PabOTHI TO (QU3HMKE.

[MponeaerTrueckuii kype ¢pusuku (+ DVD-ROM) [Tekct] / JI. I'. bennosckas,
H.A. benmosckuii. — M.: JIMK Ilpecc, 2016.

. Bnacosa, O.C. OOpazoBarenbHas poOOTOTEXHUKA B y4eOHOU NeATEeTbHOCTH

yuamuxcs HadanbHoM mkousl [ Tekct] / O.C. Bnacopa. — Yensiounck, 2014.

. Mupomuna, T. ®@. O0Opa3oBarenbHas poOOTOTEXHUKA HA YpokKax UH()OPMATUKU

1 (usuke B cpelHer mkoe: yueOHo-MeToauueckoe nocodue [Tekct] / — T.D.
Mupommna. — Yensounck: Barmsn, 2011.

. Huxymun, C.K. CopepkaHue Hay4yHO-TEXHHYECKOTO TBOPYECTBA YYAIUXCA U

metroabl 00yuenus [Tekct] / C.K. Hukynun, I'.A. Tlonrasen, T.I'. IlonraBew. —
M.: MAU, 2004.

. [lepdunnera, JI. I1. O6pazoBarenbHasi poOOTOTEXHUKA BO BHEYPOUHON y4eOHOM

JeATeNIbHOCTH: yueOHo-MeToandeckoe nocoodue [Tekct] / — JI. I1. Ilepdunnena.
— Yemsgbunck: Barmsam, 2011.

. [letun, B. IIpoekTs! ¢ ucnonb3zoBanueM koutpoiepa Arduino [Tekct] / — CII6:

BXB-IletepOypr, 2015.

. [TonraBen, I'.A. CuCTeMHBI NMOAXOI K HAYYHO-TEXHUYECKOMY TBOPUYECTBY

yuamuxcs (mpoOiemsl opranuzanuu u ynpasienus) [Tekct] / I'.A. TlonTager,
C.K. Huxkynun, I''H. JloBeukuii, T.I'. IlonraBen. —M.: M3parensctBo MAM.
20083.

. Commep, V. [IporpammupoBanue MHUKPOKOHTPOJUIEPHBIX Ij1aT

Arduino/Freeduino[Tekct] / V. Commep. — CI16: BXB-IlerepOypr, 2012.
Owmnnos, C. VYpoku pobororexuuku. Koncrpykuusa. JIBukeHwue.
VYupasnenue [Tekct] / C. @ununmnos. — M.: JlabopaTtopus 3nanwmii, 2017.

6.3. UHpopMannmoHHbIEe HCTOYHUKH IJIA 00YYAKOLIUXCS
beiiktan, [Ix. Konctpyupyem podborom Ha Arduino. IlepBeie maru [Tekct] /
JIx. bexran. — M: Jlabopatopus 3uanuii, 2016.
benuosckas, JI. I'. Y3naiite, kak nporpammupoBath Ha LabVIEW[Teker] / JI. T
bemmosckas — M.: JIMK Ilpecc, 2014.
baym, 1. U3yuaem Arduino. THCTpyMEHTHI 1 METOJ TEXHUYECKOTO BOJIIIEOCTBA
[Texcr] / A. baym. — CI16: BXB-IletepOypr, 2016.
Mounk, C. Ilporpammupyem Arduino. OcHoBBI paboThl co cketuamu [Tekcr] / C.
Mouk. — CII6: ITutep, 2016.

. [Ipeaxo, M. 123 Dkcnepumenta no podbororexuuke [Tekcr] / M. Ilpenko. — M.:

HT IIpecc, 2007.

. ®ununmnos, C. Ypoku pobororexHuku. Konctpykius. J[Buxkenue. YmpapieHue

[Texct] / C. ®ununmnos. — M.: JlTaboparopus 3Hanui, 2017.

. ®ununmnos, C.A. Pobororexnuka mis aeredt u poauteneit [Tekcr] / C.

Oununmnos. — CII6.: Hayka, 2013. — 319 c.



