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L. NOSICHUTEJBHAS 3AITUCKA

Hononaurensuas obuteobpazoBarensHas obmiepa3suBaoLias porpaMmma
pazpaboTtana B COOTBETCTRIM ¢ DenepanbubIM 3aK0OHOM OT 29.12.12 . No273-03
«O0 obpasosanum B Poccuiickoii Denepanny; nupukazom Munucrepcrsa
obpasosanus u Hayku Poccuiickoif Oenepannn (Munobpuayku Poccun) or 09
nostopst 2018 r. No 196 r. Mocksa «O6 yrBepxaenun llopsika opranuzamum u
OCYWIECTBICHUS  0OPa30BATENBHON  JESTENBHOCTH 1Mo JOTIOJIHUTENILHBIM
0011e00pazoBaTeILHBIM Iporpammamy; KoHIENIMeR pasBUTUS TOITOTHUTENLHONO
obpasosanus jereit 8 Poceniickoit Dceyepanum, yreepxkeHnoM pacropsbkeHHem
lpasutensctea P®  or  4.09.2014 r. Ne 1726-p;  canurapro-
IMUIAEMHOTIOTUYECKUME TIPABHIIAMU 1 HOPMATHBAMHE 2.4.43172-14 «Tpebosanus
K YCTPOHCTBY, COJICPIKAHIIO M OpPranu3aiiu pexnMa paboTsl 0Opa3zoBaATEILHBIX
OpPraHU3alnuK  JIOTOJHHTENLHOIO oOpaszoauust  zereit  (yrs.  [aBubiM
FOCYHapCTBCHHBIM ~ CAaHMTApHEIM  Bpauom Pd or 04.07.2014 r. No 41);
locypnapersennoit nporpavmoit PO «Passurue obpazosamms na 2013-2020 rojsL,
YTBEPKICHHON TocTanoBiecauem Ilpasutenscrza PO or 15.04.2014 r. Ne 295;
Crparerneii unnoBanuonnoro passutust Poccniickoit Menepannu na IEPHOJT 10
2020 rona, yTBEPKICHHBIM pacniopsbkenem llpasurennersa PO or 08.12.201]
rojia Ne 2227-p; Menepanshoit 1nenesoii NPOrpaMMON pasBUTHs 0Opa3oBaHUs Ha
2016-2020 rogupi, yrsepxennon Ilocranosnennem Ilpasurenscrsa PP or
23.05.2015 roma No 497,

Cospemennmlii HEPHOJT pasBuTHS obuiecTBa  xapakTepuzyeTcs
MaciTabubIMU  U3MEHEHUSAMU B OKpYXaloleM MHUpe, BICKYIIUMHU 3a coboii
HEPECMOTp  coluaibueIX TpeGoBanuii Kk ob6pazosamuio, HIPCATIONAralmuMe  ero
OPHCHTAlMIO HE TOJILKO HA YCBOGHHE OOYHArONMMCS ONPCHCIEHHON CYMMBI
3HAHUH, O M HA PA3BUTHC €r0 JTHYHOCTH, 4 TAKKe OBJIAJICHHE MCTAIIPSIAMETHBIMU
KOMIICTCHIMSMY. BONBIIMME BO3MOKHOCTSMY B PA3BHTHH JIMUHOCTHLLX pecypcos
IIKOJIBHUKOB 00J1a/1aeT M0/{I'0TOBKA B 00IaCTH pPOOOTOTEXHIKH.

OBONIONHUS  COBPEMEHHOTO  obmecrsa  u IPOM3BOJICTBA  00yCIIOBUIIA
BOSHMKIIOBEHME M pa3BUTHE HOBOIO Kjacca Malldy — — poboToB, wu
COOTBETCTBYIOIICIO HAYYHOrO HANPABIEHHS — POBOTOTEXHHMKH. PoGOTOTeX MK —
HUHTCHCHBHO DAa3BUBAIOIIAACS HAYYHO-TeXHUYECKAs JUACIIMIUIMHE, U3Y4arolas He
TOJILKO TCOPHIO, METONBI pacvera M KOHCTPYHPOBAHMS poboTOB, UX cucTeM u
HIEMCHTOB, HO M TIPOONEMbI KOMILICKCHOW ABTOMATH3AIMH MPOHU3BOJICTBA ¥
Hay9HBIX HCCIIEOBAHIMN C LIPUMEHEHHEM POGOTOR.

Hacrosiimas  nononaurensnas 0b1eobpazosaTesias o0liepa3BuBaomast
HpOrpaMMa MMEET TeXHUYECKYIO HAlpaBICHHOCTHL U IPEJlyCMaTPUBACT Pa3BUTHE
HE TOJLKO IPO(PECCHOHANBHBIX KOMITTEHIMH, TAKMX KAK HABLIKI Ha4ajIbHOTO
TEXIHMHYECKOTO  KOHCTPYHPOBAIMA M NPOrPAMMHPOBAHUS, O3HAKOMIICHIE C



OCHOBAMH  allTOPUTMH3AINH, pa3BUTHE abCTPaKTHOIO  MBIIUICHUS, 1O W
YHHBCPCAILHBIX  KOMIETEHIMA — HABBIKOB, He CBSI3aHHBIX C KOHKPETHOI
IIPEAMCETHOM 00JIACTBIO, TAKUX Kak Pa3BUTHC TBOPYECKHMX CIOCOOHOCTEH JieTei,
M300pETaTEIBHOCTH, yMelne pabotars B Komalie, paborats ¢ uHbOpMaIei.

Bux nporpammer: MOJTU(DMITHPOBAHHAS, KOMIIIeKCHAs,

Kareropust o6yuarommxes: [IpoTrpamMMa NpejHa3HAYCHA JUIST paboThl ¢
obyuarormumucs 12-16 et (5-9 xnacerr 06meodpasosarensHok IIKOJIBI).

AKTYaJILHOCTE NPOrPAMMBI 00YCIIOBIIEHA CONMAIILHBIM 3aKa30M oOurecrsa
Ha  TCXHWYECKM TIpaMOTHBIX CHCHHUANUCTOR B  0oGJ4CTH POOOTOTEXHUKH,
MaKCUMAILHOH () DEKTUBHOCTLIO PasBUTHS TEXHUYCCKUX HAaBBIKOB €O MIKOJILHOIO
BO3pacTta; mnepciaved oOy4alOmMMCs CIIOKHOTO TeXHHYECKOro Marepuana B
IPOCTOH  TOCTYNHOH  opme; peanusalMen JUYHOCTHBIX moTpebHOCTeH 1
KASHCHHBIX TIJIAHOB; peaju3aleil NPOeKTHON NesTelbHOCTH IKOJILHUKAMH Ha
Oaze coBpeMeHHOro 000pY/IOBAHNS, 4 TAKIKE MOBBIICHHLIM UHTEPECcOM JieTei
HIKOILHOTO BO3pacTa K poboToTeXHuKe.

VcronbzoBanre COBPEMEHHBIX IMeIarorHaecKiyK TCXHOJIOTHH, METOIOB M
IIPUEMOB; PASIIMYHBIX TEXHUK U CIIOCOGOB paboThI; COBPEMCHHOTO 000pY I0BaHus,
ITO3BOJIAIOIICIO UCCIICOBATE, CO3MABATEL U MOJEIUPOBATE PA3NUYIbIe 00BEKThl U
CHCTCMBI M3 00JacTH POBOTOTEXHUKH, MAIIHHHONO OOYYEHUS H KOMIIBIOTEPHBIX
HaYK, 00eCIIeYHBaCT HOBU3HY IIPOIPaMMBI.

Ileparornueckas neJieco0d pasnoeTs NporpaMmael.

B upouecce koncrpymposanus u [IPOrpaMMUPOBAINs  YIIpaBIIsIEMbIX
MoJielIeil 0Dy4alomKecs 110yYarT JoNONHUTEbHLIC 3HaMs B 00NacTé (u3uMKH,
MEXaHMKH M MHOOPMATUKH, YTO, B KOHCYHOM HTOTC, W3MEHUT KapTHUHY
BOCHPUATHS MMM TEXHMYCCKUX JIMCUMIUIMH, TIepeBOis MX W3 paspsja
YMOSPHUTEIILHBIX B Pa3psijl PUKIIAIHEIX.

OcHoBHBIE  IPHHIMIILI KOHCTPYMPOBaHUSA IIPOCTEHINIMX MeXaHUIeCKHX
CHCTEM M QIIOPUTMBI  HUX  ABTOMATHYECKOLO GyHKIMOHMpOBaHUsST 11011
YHUPABJICHAEM TIPOIPAMMHPYEMBIX KOHTPOJLIEPOB, HOCJIYyKAaT XOpOIIeH IT0YBOH
JULA TIOCITE/LYIOMIET0 OCBOCHHS DOJIEe CII0KHOTO TEOPETHYECKOrO Marepuaa.

Oramanrensusie ocobennocrn IPOrpaMMbl

3aHsATHS 110 JIl@aHHON nporpamme MOTYT HPOBOJIMTLCS Kak B O4HOH (opme,
TaKk M C IPUAMCHEHHEM JICTAHLHOHHBIX TEXHOJIOTHH U (M) DICKTPOHHOIO
o0y4eHwus.

Io nannoit nporpamme B nerHuid IICPHOJL MOKET ObITH OpraHu3oBaHa
pabora ¢ obyvarouumucs, KOTODPBIE NPOXOJAT WOJIOTOBKY JUIA y4acTus B
MACCOBRIX MCPOIPUATUSX, paboTaloT Hal MHIMBUAYAILHLIME HITH KOMaILTHBIMH
[IPOCKTAMH, a TarkkKe IMPOSBISLIOT OCOOBI MHTEpEC K BBRIOpaHHOMY BUIY
JICATEIILHOCTH,



1.1. Ilens u 3axaum

Heaw: passusarh TCXHHYCCKMC,  MO3HABATCNLHBIE W TBOPYCCKHE
clocobHOCTH  ObyvaomumXcs B IpoLecce H3YHEeHUS OCHOB POOOTOTEXHUKH |
[IPOEKTHO-MCCIIENOBATRIILCKOHN eI TeNbLHOCTH.

3agaum:

e Obyuaromne:

- H3YUTL COCTOSTHHE M MEPCIICKTHBELI POOOTOTEXHUKM B HACTOSIIIEE BpeMsI;

- U3YHUHTD NPUHIHIBI PabOThI POGOTOTEXHUYECKIX JJIEMEHTOB;

- OOYYMTL BIAJEHHUIO TEXHUYECKOH TEPMUHOJIIOTHEH, TEXHHYCCKOMH
I'PAMOTHOCTH;

- 00YYHTH OCHOBaM NIPOCKTHPOBAHUS, MOJIETUPOBAHKS, KOHCTPYHUPOBAHUS
POOOTOTEXHHUYCCKUX yCTPOHCTB;

- M3YHHTB HIPUEMBL M TEXHOJIOTUM Pa3pabOTKH TPOCTEHIITNX allrOPUTMOB H
porpaMMupoBanus Ha koncTpykrope LEGO MINDSTORMS Education;

- (POPMHPOBATL YMEHHUE TIOIL30BATECS TEXHUUECKO JTUTEPaTypoid, paboTarth
¢ MH(pOpMAITHEN;

- 00yuuTh ocHOBaM 3D TexXHOIOr Ui,

e PasBuBaroiue:

- (POpMMPOBATE MHTEPEC K TEXHUUCCKHM 3HAHUSIM;

- CTHMYJIMpOBAThL — MO3HABATENILHYIO M TBOPYECKYIO  AKTUBHOCTh
O0YYaIONMXCsl  [OCPE/ICTBOM  BKIIOYCHHS WX B pasjJM4HbIE  BHIbI
COPEBHOBATENILHON M KOHKYPCHOM eI TeIbHOCTH:

- PasBUBATL HABBIKK MCCIC0BATENLCKOM 1 IIPOCKTHOM JIeSTebHOCTH;

- pasBuBaTL y 00yYalOUMXCs  [aMATh, BHUMAHUE, JIOru4eckoe,
HPOCTPAHCTBECHHOC 1 aHANMTUYCCKOE MBIIUIEHHE, B TOM YHCIIE OCPEACTBOM UIPbI
B IITaXMaThl M 3aHSTUN IIPUKJIAHON MATeMATUKOIA.

e Bocnurarenbusie:

- BOCITUTBIBATE JUCUHTUIMHUPOBAHHOCTS, OTBETCTREHHOCTD,
CaMOOPraHM3aIHIO;

- (GopMHpOBATL YYBCTBO KOJJICKTUBM3MA U B3aHMOIIOMOIIH, HABLIKK
KOMaHIHOT'O B3aUMOJ[CHCTBUS.

1.2.  Osxupaemble pe3yabTaThl

B pesynbrare ocBoenus nporpammbl O0YHaAIONIHECS QONICHBL 31AMb:

- lipaBuila 6E30MacHOr0 MONIB30BAHUS 060PYIOBAHKEM,

- OCHOBHYIO TCXHUYCCKYIO TCPMHHOJIOIUIO B 0OOJAaCTH PODOTOTEXHUKM 1
IPOrpaMMHUPOBAHHS;



- 000py,I0BaHNKe, HCTIONL3YEMOe B 0BJIacTH pPOOOTOTEXHUKH;

-~ OCHOBHBIC TNPHHUMITEI padoOThl ¢ POOOTOTEXHHYECKIMU Habopamu u
KOMITBIOTEPHOU TEXHHUKOI;

- OCHOBHBIE C(epBI IPIMEHEHHUA POOOTOTEXHUKH, MEXaTPOHUKH;

- OCHOBBI ITPOIPAMMUPOBAHUSL.

Vumems.

- COOJIIOIATh TCXHIKY 0€3011aCHOCTH,

- OpPraHu30BLIBATEL paboyee MECTO;

- pa3pabareIBaTh MPOCTEHIINE CHCTEMBI ¢ HCIIOJIb30BAHNUEM DIIEKTPOHHBIX
KOMIIOHEHTOB M POOOTOTEXHHYECCKUX HIICMEHTOR;

- paspabaTeiBaTh MPOCTCHINWE ANTOPUTMEL M CHCTEMBbI YIPaBICHHS
POOOTOTEXHUYECKMMHU yCTPOHCTBAMHK;

- pa3duBaTh 3a/1a4¥ Ha 110/13a/[a4K;

- paborarh B KOManjIe;

- MCKaTh, aHallM3upoBarTh U 0000umIaTE HeoOXoJuUMYyI0 HHBOPMAIHIO,
IPOBOJIMTE €€ BEPHPHUKAIMIO,

- HOJArOTOBUTH W NPEJCTABHTL IPAMOTHYIO MPE3EHTAIMIO ISl 3AIAThI
IPOCKTHOH padoThI.

Pesyibrarom ycBoenus o6ydarommmucs IPOTPaMMEbI 110 Pa3BUBAIOIIEMY H
BOCIIUTATCIBHOMY aCIIEKTAM SIBIISIFOTCS:

- YCTOMYHMBBIIA HHTEPEC K 3AHSTHAM POOOTOTEX HUKOIA,

- TOJIOKMTEIbHAS JUMHAMHMKA [OKa3aTeleH pasBUTHS 1103HABATE)LHBIX
criocoOnocTed  obydarommuxcst  (BHEMAHHS, — NAMSTH, U300peTaTeTEHOCTH,
JIOTMHECKOro U IPOCTPAHCTBEIHOTO MBIIUICHUS U T.J1. );

- CO3/1aHMe 00YYAIOIIMMHUCS TBOPYECKUX PaboT;

- GKTHBHOC y4acTHC B IIPOCKTHOW M MCCIIC/[OBATENLCKON JIESTCIBHOCTH,
BKJIOYEHHOCTh B KOMaH/IHBIC TPOEKTEI,

- AKTHBHOC y4acTUC B COPCBHOBATEILHON M KOHKYPCHOM JIesTeIbHOCTH;

- MOCTHKCHUS B MACCOBBIX MEPOLPUATHSIX PA3IHIHOTO YPOBHSI,

~  PasBUTHC  BOJICBBIX KAYeCTB JIMMHOCTH  (JIMCIUTIMHUPOBAHHOCTH,
OTBCTCTBCHHOCTH, CaMOOPraHW3allid, I[EJICYCTPEMIEHHOCTH, HACTOWYMBOCTU B
JAOCTHUKCHUH ITOCTABICHHON IICIH U T.]L.);

- CTIOCOOHOCTE 1POJIYKTHBHO OOIIATHCS B KOJUICKTHBE, paboTaTh B KOMAHIe.

1.3. OcoGennocru opragmzanuu o6pazoBaTeLHOro npomnecca

Cpox peanmzamum nporpammel: nporpamma paccaurana Ha 1 roj
obydenus, 216 aKaieMUIECKUX YacoB B IO, U3 KOTOPBIX 144 yaca 1MocBsIIEeHbI



SaHATHAM B TPEIMETHOH obnacT, 72 waca OTBOASTCS Ha Pa3sBUBAIOUIMH OII0K
IPOrpaMMEL.

Pexum peanusanun: samstus uo poboToTexHMKe TPOBOJIATCH 3 paza B
HEJIEMO 110 2 aKaIleMUYeCKHX yaca (45 MunyT) ¢ nepepsiBoM 5-10 MHUHYT. 3aHITHs
HOCAT THOKHH Xapakrep ¢ ydyerom IPEINOYTEHHH, CIIOCOOHOCTEH M BO3PACTHBIX
ocobenHocTe# 0byyarommxces.

QopmMa OpranMzALUM ACSTeNLHOCTH ACTel: TBOPYCCKOE OObeMHeHue.
I'pynna  obygarommxcs hopmupyercs u3 pacdera He Gonee §, Habop
OOYHAIOIMXCA TPOBOIUTCS He3 IpelBapuTesIbHOro 0Tdopa jIeTei.

3aHsATHA TIPOBOJIATCS B Kabunere, 06OPY/I0BAHHOM COTIIACHO CaluTapHO-
JMHUACMUONIOTHYECKMM  MpaBuiaM  ©u  HopMatusam  CanlTuH 2.4.43172-14
«CaHuTapHO-31IHIEMHOIOTHYCCKHE TpeOOBaHMA K YCTPOHCTRY, COJIEPKAHMIO U
Opraiusaly pexumMa paboTsl 06pazoBaTelbHbIX OPraHU3alMHA JIOMOTHUTEILHOTO
00pa3oBaHusl JieTei .

Hpunuuner opranuszannu 00pazoBaTeLHON JeSTEILHOCTH:

- Hayunocts. Dror npunmumn lpenonpenenser cooduienne o0yJaeMbIm
TONBKO IOCTOBEPHBIX, MPOBEPEHIIBIX PAKTUKON CBeIeHnH, NpH 0TOOpe KOTOPBIX
YHUTLIBAIOTCS HOBEHIINE JIOCTHIKCHNIS HAYKH M TEXHUKU,

- Hocryumocets. Ilpexycmarpusaer coorseTcTiHe obbemMa u rU1yGHHEL
y4ebHOro mMarepuaia yposmio obmero PasBUTHS y4HalllUXCsd B JIAHHBIN [1epHOJ,
Omarozapst 4emy, 3HAHUS W HABBIKH MOT'YT OBITH CO3HATCILHO U IPOYHO YCROGHHL,

- Cesizp Teopun ¢ npaxtukoi. OGs3bBACT BECTH obyyenue Tax, 4TOObI
00y4aeMble MOIJIM CO3HATENILHO UPAMEHATE NPHOOPETEHIbIE UMY 30AHUS HAa
paKTHKE.

- Co3HATeNbHOCTE M aKTHBHOCTE obyudenus. B mpouccce obyuenus see
ACHCTBHSA, KOTOPbIe OTpadaThiBacT YHCHHK, JIOJDKHBI ObITh 06ocnoBans:. Hysxkro
YIHUTL  IIKONBHUKOB KPHTHYECKH OCMEICTHBATE, M OIEHUBATE bakrel, genas
BRIBOLEL, PASPENIaTh BCE COMHEHHS C TeM, YTOOBI [POIECe YCBOCHHS K Hapaborku
HEOOXO/IMMBIX HABBIKOB TIPOUCKOIHIIH CO3HATE/IBLHO, C IOJHOH YOeXK/ICHHOCTLIO B
NPaBUILHOCTH  OOY4YCHUS.  AKTHBHOCTH B O0yYEeHMH  Tpejonaraer
CAMOCTOATCIBHOCTb, — KOTOpas — [OCTHIAeTCs  XOpoluei TCOPETUICCKON U
IIPAKTHYECKOH 110/I'OTOBKOM 1 paBoToif 1eiarora.

- Harssmimocrs. O6bscrenne Texnuku cOOpKHU POOOTOTEXHUUYECKHX CpeJICTB
Ha  KOHKPCTHBIX W3JICIIHSX M IIPOIPAMMHBIX  IIPOIYKTA. Jlng  marnspnocrw
HIPUMCHAIOTCH CYIIECTBYIOUIME BUICO MATCPUAIBI, 4 TAKKe MaTepualbl CBOEro
U3IOTOBICHUS.

- CueTeMaTHYHOCTE M TTOCIEI0BATETBHOCTE. Y 9eBnIii MaTepuan gaercs 1o
ONIPCICJICHHON CUCTEME U B JIOTUYCCKON MTOCIICIOBATCILHOCTH ¢ [ECIIBIO JTYYIIEro



Cro ocpoermst. Kak mpasmiio a1or nmpuammn IpEIyCMATPHBACT U3YUCHHUE IIpe)iMeTa
OT IIPOCTOrO K CIIOXKHOMY, OT YaCTIHOTO K ob1iemy.

- Ilpounocts sakperrenms 3HAHWH, yMeHMil W wWaBbikos. KauecTno
OOYYeHHS 3aBHCHT OT TOT'O, HACKOJIBKO MTPOYHO 3aKPEILISIOTCS 3HAHMS, YMEHUSI U
HABLIKK  y9alluXCs, [09TOMY  3aKpelnieHue YMCHHH M HaBBIKOB JIOJGKHO
AIOCTHIaTLCA HCOMHOKPATHBIM 1(e/IEHAIIPABIICHHBIM ITOBTOPEHUEM M TPEHUPOBKOM.

- Unpusunyansmsiii noaxon B odbyuenuu. B Iporecce 00yYeHus Trejaror
MCXO/AT M3 WHAMBUIYANBHEIX 0COGEHHOCTEH nereil u OIMPASICh HA CHIIbHBIC
CTOPOHBI  yHalerocst, JOBOIHT €ro  I[10JrOTOBICHIOCTE JIO  YPOBHSI 0OIHX
TpeboBaHMIA.

Otimuurensubie ocobennocry HPOrpamMmei

llporpamma  sensiercs  Gazosolt  u HE npearnonaraer pampums y
O0YHarOIINXCsl HABBIKOB B OOJACTH pOOOTOTEXHIKH W [IPOrpaMMUPOBAHHUS,
YPOBEHB HOATOTOBKM YUaNHXCs MOKET OBITH pasHpIM.

B kxoume mmammero mixousnoro BO3pacTa (W 11033Ke) IpOSIBIISIIOTCS
MHIUBUYallbHbIe pa3indms cpeam Jieteir. |lcuxonoramu BBUICIISTIOTCS. TPYIIITbI
«TCOPETUKOBY HIIN «MBICIHTENEIH», KOTOPbIE JIErKko pemiaror yyeOHble 3ajaun B
CIOBCCHOM  IJIAHE, «IIPAKTHKOBY», KOTOPBIM HyXHa OIopa Ha HarIsy(HOCTL U
[IPAKTUIECKUE JICHCTBUS, U «XYNOKHAKOBY C APKUM 00pazHbIM MbIInicHueM. Y
OOJNILIIMHCTBA JleTel HabIIojacTCs OTHOCHTCIILHOE PaBHOBECHE MEKIY pPasHLIME
BIUJIaMK - MBIITIEHMA. TeopeTuueckoe MbINUIEHHE I103BOJISET obyuarouemycs
PCIIATE 33/1a4H, OPHEHTHPYSCH HE Ha BHCITHME, HAIVISIIbIE HPH3HAKA U CBS3U
00BEKTOB, a Ha BHYTPCHHHE, CYIICCTBCHHBIE CBOMCTBA M OTHOIIEHUS.

B stom ciyuae HEO0OX0/IMMO BBECTU BOJIBIIE UHIUBHIYJILHOR M IPYIINIOBOH
paboTEl ¢ audepeHnpoOBaHHBIM noaxonoMm. Bee eme npeobnanaror HaTIJIS{HO-
00pasHble M IPAKTUYECKHE METOJIb] [pEIIOIaBanus ¢ OIIOpOH Ha ONBIT pebeHKa.

OOyuenme mocrpoero wHa Gasze 00pasoBaTelLHON  TporpaMMer s
mnardopmer LEGO MINDSTORMS EV3. Koncrpykrop LEGO MINDSTORMS
EV3 npenocrasisier o6yuaronmmes Bo3MosxHocTs IPHOOPETATh BaXKHBIE 3HAHMS,
YMCHUS ¥ HaBBIKH B IIPOIICCCE CO3/IAHMS, IPOrPaMMHUPOBAHKS U TECTUPOBAHMUS
podoros.  Koucrpykrop LEGO MINDSTORMS EV3 u IpOrpaMMHoOe
obecrnieyenue K HeMy IIPeOCTaRIISeT HPCKPACHYIO BO3MOMKHOCTD YUUTBCS PeBEHKy
Ha  COOCTBEHHOM  ormbITe. Ilporpammroe  obecricuene  oramuaercs
APYKECTBCHHBIM HHTEPPEHCOM, TIO3BOISIONINM CAMOCTONTENEHO HITH C IIOMOIIIBIO
BCTPOCHHBIX  YPOKOB OCBAaMBaTh IIPOrpaMMUpPOBAHHE. Baxno, 4ro npu srom
pebenok cam crpour cnou SHAluA, a yquTe/h B 00pasoBaTelLHOM Mpolecce
BBICTYITIAET THIOTOPOM,

Ilnarpopma EV3 skmouaer B cebs Ha0Op HACTPAMBAECMBIX YUYEBHBIX
3ajianui. OHM 1OCTaBiIsIoTCs B HUDPOBOM BMJIE U JieTrKo MHCTAIUIUPYIOTCH B



lporpammuyto - cpenry LEGO  Education MINDSTORMS. Huskuii  mnopor
BXOACACHMS B 1porpammMHyio cpeay LEGO Education MINDST ORMS, nossonsger
l[pOrpaMMUpPOBaTh pobOTa yKe Ha NEPBOM 3aHSATHH 110 pobororexmrke, naxe
CaMOMY LCTIOATOTOBICHHOMY YYaleMyCs, 4 UNTYUTHBHO MOHSTHLIN uHTepdeiic
obneryaer sty 3ajayy.

Teopernueckass wacrs  obyuenus  Brmouaer B ce0dsl  3HAKOMCTRO ¢
HASHAYCHUCM, CTPYKTYPOH U ycrpodcTBOM poGoTos, ¢ TEeXHOJIOTUYECKUMU
OCHOBAMHM COOPKH M MOHT&Xa, OCHOBAMHU BBIYHCIIATEILHOI TEXHUKH, CPE/ICTBAMU
0TOOpaXeHust nHPOPMAITHY.

K ocnoBHBIM oTmmumTenLHLIM  0cOBenHoCTIM HACTOSIICH 11POrpaMMBI
MOJKHO OTHECTH:

- KEHCOBYIO CHCTEMY 00YUeHUS;

- 00y4eHMe NPOEKTHOM IeATeNbHOCTH;

- HalIpAaBJICHHOCTE Ha pa3sBUTHE soft-koMIreTeHimii.

Kanipiii kefic cocrasisercs B 3aBUCHMOCTH OT TEMBI i KOHKPETHBIX 3aiau,
KOTOPBIE HPETyCMOTPEHBI IIPOrPaMMOM, € Y4eTOM BO3PACTHBIX OCOBEHHOCTEH
ACTeH, UX WHUBUJYAIBHOM HOATOTOBICHHOCTH, M COCTOMT U3 TECOPETHYECKOH U
[IPAKTHYECKOH YacTH.

Cojleprkanue pakTUdeckux paboT U BHIbI IIPOCKTOR MOTYT YTOYHATLCH, B
3ABUCHMOCTH OT HAKJIOHHOCTEH YHalIMXCs, HANMYHS MaTepPHAIOR, CPEJICTB | JIp.
Moyeim cobUparoTes 160 10 TEXIOIOrHYEeCKAM Kapram, JInbo B cuily dhanTazmnu
obyuaromuxcs. [To Mepe ocsoenus IIPOCKTOB MPOBOJATCS COPEBHOBAHMUS POOOTOB,
CO3AAHHBIX HH/IMBUYAILHO WIIH TPYIIIAMHE.



2. YYEBHO-TEMATUYECKHUI [LIAH

N Pazen ~ KoumuecTso yacos
Teopus I Ipaxruka Bceero
1. Beenenne B oGpasosarensuyio 1 1 2
IIporpamMmy,

TEXHUKa 0e30MacHOCTH

2, OCHOBBI KOHCTPYHPOBAIIHS 4 14 18

3. Ocnossl porpamvuporanus [.LEGO 8 22 30
MINDSTORMS Lducation V3.

4. lloaroroBka poekTHLIX pador 2 18 20

5. 3anmyra 1npocKTron 0 2 2

1-s1 yacTh 00y4enus 15 57 72

6 Pabora B  Hnrepnere.  lowck 1 3 -+
niopmarim 0 Jero—

COPCBHOBANUSIX, OIIMCAHUI MOJICIICH,
(ororpaduit poboros.

7. Paspaborka xomcrpykimit poboros 2 24 26
JULSL BBITOJTHCHUS PA3JIMYNbIX 34/1a4.

8. Lloyroroska K copeBHoBanmsim ) 16 18

9. Lojroroska HpoekTHEIX pador 2 20 22

10. 3anmra 1IpoeKTOB 0 2 2

2-1 9acTh 00y4eHus 7 65 712

HUroro 22 122 144




3. COAEPXKAHUE IIPOI'PAMMBI

Pasnen 1: Beenenue B poGoTOTEXHHUKY.

Tema: Honssimue o Pobomomexnure

Brejenne B Hayky o poborax. OcroBmbie BHJIbI PODOTOB, WX MpPUMEHEHUe.
Hanpapnenus passurus pobororexnnku. Hoseifmne nocTReLMs HaYKH |
TEXHUKH B CMEXHBIX 00/1aCTIX.

Texnuka Gezonacmocrtu.

Pasjien 2: OcnoBpl ROHCTpYyHpOBanusi. XapaKTepHCTHKH podoTa.

Tema: Bepcuu romnnexmoe EV3. Kpamkuit  0630p codepacumozo
pobomomexnuueckozo Komniexma.

Homammnsst u obpasosarensnas Bepeus, cxoncTea M pasaumums. O630p
CONCPIKUMOr0  HabopoB  (J1aT4mKHy, CEPBOMOTOPBI, OJIOK, IPOBOMA, HETAIH
KoHCTpyKkTopa). Hasganus geraseii.

Paznex 3: OcnoBer nporpammupopannss LEGO MINDSTORMS
Eduecation EV3.

Tema: O630p cpeani NpPOrpaMMHPOBAHHSL.

Hamapa 6iioxos. Cripagounsie marepuansl. Camoyunrens. [Tpoekr. Hopas
nporpamma. CoxpaHeHHe 1poeKTa, nporpamMmsel. OcriosarensHbIN pasop AU TPhI
Onoxos. Coejuuenus 6710KkoB. Hapaienshsie mporpammst. [ojkiroyenue pobora
K KOMIIBIOTEPY M 3arpy3ka uporpammvsl. USB-coennnenue. Bluetooth-coeunenue.
OObranast 3arpyska. 3arpyska c 3aIlyCKOM. 3aIlyCcK (parMeHTa HporpaMMbl.
Habmonerne 3a cocrosamem uoptoe. OOo3peBareih MaMsTH. Busyanuzanus
BBILIOJTHSAEMOH B JIAHHBIA MOMCHT YaCTH IPOrPAMMADL.

Tema: Motopsl. Ilporpammuposanne jBmmennii mo Pa3IHYHBIM
TPACKTOPHSIM.

Konctpyuposanne sxenpecc-6ora.  Ionsrue CCPBOMOTOP. Y CTPOUCTBO
cepsomoropa. [opTer juis mojxmovenus CEPBOMOTOPOB. 3elieHast MauTpa GII0KoB
(Hetictpust). [lonoxurensuoe u OTPHLIATCIIbEHOE [BHIKeHKHEe MOTopa. Oupenenenue
HallpaBJICHHs JIBUJKEHHS MOTOPOB. blioku «BosibIioii MoTop» u «Cpexnmii
moTop». Beibop mopra, Boibop pekiva paboThl  (BBIKIIOYHTL, BKIIOYHTD,
BKJIIOYMTE Ha KOJIMYECTBO CEKYH/I, BKIIOYUTh HA KOIMYECTRO IpajlycoB, BKITOYUTE
Ha KOJIMYECTBO 00OPOTOB), MOIIHOCTH IBUIATEIS. Bridbop pexuma ocraHosku
MOTOpA.

biok  «Hesasncumoe ynpagssenue MoTopamm». binox  «Pyaesoe
ylpagjenue

Ynpaxnenue 1. Orpaborka 0CHOBHBIX JIBHXCHII MOTOPOB.

Yupaxnenue 2. Pacuer aswkenys poboTa Ha 3ajianHoe paccTosiye.

Yupaxuenue 3. Pacder apukeHui 1o JIOMaHOM JIMHUH.

3aanmst Ui CaMOCTOSITEIILHOIM padoThI.



Tema: Pa6ora ¢ IOACBETKOH, IKPAHOM H 3BYKOM.

Pabora ¢ sxpanom. Beison (uryp Ha sxpan guciutes. Peskum OTOOpaKe s
Guryp. BriBox SJICMEHTapHBIX (GUIyp Ha 9KpaH. Bhiox PHUCYHKA Ha 3KpaH.
I'papmyccknit penaxrop. Brigoj pHCyHKa Ha 3KpaH.

3a/laHus U1 CaMOCTOSTENLIIOMN paborol.

Pabora ¢ nojicserkoit kionox ma Gioxe EV3. biok wnmukaropa cocrosmms
Monynsa. Beibop pexuma. Yupaxuenue. Jlemoncrpanus paborsr noxceeTkH
Kionok.  Pabora co 3Bykom. Biox BOCIIDOU3BENIEHUA  3BYKOB. Pexum
IPOHTPBLIBAHKS  3BYKOBOIO (haitna. Bocrponssenenue 3alMCAaHHOr0 3BYKOBOTO
(aiina. PexuM Bociponsseienus ToHos i HOT.

3aanys Juis caMOCTOSITENLHOMN pPaboTEI.

Tema: Wankur. Mpepsieanue nukaa. [ukr ¢ moerycnosuem.

Oparxesast niporpammuas nanmurpa (Yipasienue oleparopamu). Cuerymk
urepauni. Homep nwmxia. Veinorue 3aBepiucHus paboTel 1ukna. IlpepsiBanme
uuKna. Bapwanter Beixona w3 ukia. llpepriBanne BomonHeHus: nuKia W3
IapajlICIIbHOM BETKH I1POIPAMMEL.

3amanus JuIst CaMoCTOATENbION pabdoTsL.

Tema: Crpyxrypa “Ilepekmouareis”.

Ecnu — Tto. Biok “Ilepexarouarens”. Ilepexmouarens Ha BHj BKJIaJI0OK
(nomuast  opma, Kparka Qopma). JlonmojauTrennHoe YCIOBHE B CTPyKType
[Tepekiouares.

3a)iaHust JUIst CaMOCTOATENBHON paborhL.

Tewma: PaGora ¢ garuauxamu.

JdaTunk Kacanmus.

Bremuunit sun. Pesxum u3Meperns. Pexxum cpasnenus. Pexuwm OKHAHMS.
Usmenenne B Gioke oxwmnanms. Pabora Gioka ICPEKINIOYCHHSA € TIPOBEPKOI
COCTOSIHHUS JJATYHKA KaCAHHS.

Yipaxuenus.

3ajanus sl CAMOCTOSITEIBHOM padoTHI.

HaTunk usera.

Harauk nsera w mporpammubii 6ok Aarauka. OOnacTH KoppekTHO
paborer jiatunka. Beibop pesuma paboTel natumka. Pexum OlpEHEIICHUS |
CPaBHEHMA 1BETA. PCXKUM U3MEpeHNs HHTEHCHBHOCTH OTPAKEHHOTO cBeTa. Pexum
M3MEPCHHS MITEHCUBHOCTU BHCIHErO OCBEHIeHUs. Pecum KaMOpOBKHU JTaTyuKa.
lpumep BeImonHenus pexuma KalmOpoBku. Pexxum oxmianns natanka Bera.

Ynpaxkuenus.

3ajaHus s caMOCTOSITe b HOI padoTkl.

HaTauk rupockonnyeckmii.



Jartyuk rupockorn u IpOIpaMMHBEIH G110k naT4nka. Harpasienune BpalleHus.
PesxumMbl paboTsl jiatamka rupockorr.

Yopaxuacenus.

3ananus 1t cCaMOCTOSTENbHOIH paboThl.

HaTuuK yiIbTpaszRyKoBoji.

Jlataux  ymerpassyka u NporpaMMHubiil 0ok jatyuka. Onpemenenue
pasbpoca mycka sons. Ctpykrypa Gioka YIBTPa3BYKa B PEKUME H3MEPEHMSI.

Ynpaxuenns.

3a1aHus 171t CaMOCTOSTENLHOIN paboThI.

Hudpaxpacuelii garunxk.

Undpakpacuslii jartumk, Masqok u wux [IporpaMMHuEBie  OI0KH. Pexmum
OUPENEIICHUS OTHOCHTEIBHOIO PACCTOSHUA 10 00BexkTa. Peskum OIIpeJICTICHUsI
PACCTOMHIA W YTIOBOTO 1IONOKEHUA Maska. MaKcHManbHble yIibl o0HapyKeHus
MH(PaKPacHOTO Maska. Pesxumpbl IPOrpaMMHOI0 OJ10Ka HH(pPAKPACHOTO JATYLKA.
Pexum nucTaHImoHHOI0 yIpasienus,

Ypaxaenus.

3aJIaHusI JUIST CaMOCTOSTCIILHOM padoTEI.

Pasznen 4: Iloaroroska npoekTabIx pa6or.

Obyuarommecs paboraior ua NPOEKTaMH POOOTOB, MIJIHBU/IYAILHO WM B
cocTaBe Komamibl. TemaTuky BBIGHPAIOT CAMOCTOSTCILHO HIH ¢ HOMOUIBFO
HACTaBHHKA.

Pasjen 5: 3amura npoexros.

3almra IPOXOJAUT B BHJIE IPEe3CHTAIIIH [IPOEKTOB Ha OTKPLITOM 3aHSTHH,
KOH(EPEHIMY, POIUTEILCKOM cOBparuu 1 JIP. MEPOIIPUATHSAX.

Pasznen 6: PaGora B unrepnere.

Ionek wndopmanunn o copeBHoBanumsx, omUcarms Mozienel poboToB u
MHCTPYKIMK K HUM, WJICH JUIS CO3MaHus IIPOCKTOB.

Pazjeir 7: Pazpaborka komerpyrumii podoTos.

Paspaborka, cbopka, [IPOrPaAMMHPOBAHNUE ¥ TECTUPOBAHKWE POOOTOB IS
PCLICHIS pasIMdHBIX 38/1a4. Pabora B nporpamme LDD (Lego Digital Designer) —
CO3/laHKe MHCTPYKIUH K poOoTYy.

Pasjien 8: Moaroroska k copesnoBanusim.

3HAKOMCTBO C DCMIAMEHTOM COPEBHOBANMI 110 poboToTeXHHKE, B
HACTHOCTH C BUJIAMH COPEBHOBAHMH. 3HAKOMCTBO C Pa3/INYHBIMU TPeGOBAHMSIME K
Pa3HBIM  BO3PACTHBIM KaTeropusM. PaccMoTpenne ciabmiX W CHIBHLIX CTOPOH
KaXxJI0T0 BH)1a COPEBHOBAHUI.

Pazjien: OcrioBHbIC BUIBI COPEBHOBAHMS U 2IEMEHTLI 3aJaHMH.

Tema: CopeBnosanus “Cywmo”.



Permament cocrsizanmit.  Copernosanmus poboros-cymoncTos. Pazmepsi

pobota. Bec poGora. Bapmantsi KOHCTpYKUuH. | [puMeps! anropurmos.
Yrpaxuenus.

3amanus JUIsl CaMOCTOSTEIBHOM paboThI.
CoperroBanus.

Tema: IlporpamvupoBanne ABHKENHSI 110 AT,

Bapuante! cneposanns no munum. Bapuarrer pobora ¢ ognum u neywms
Aardukamu nsera. Kamubpopka partduxos. OTpaykeHHE CBETOBOIO 110TOKA 1pU
PA3HOM PaclioJIOKEHUHM JaT4nKa Ha)l [IOBEPXHOCTHIO JMHUK. ANrOpHTM PYYHOH
KanuOposkn.  OmpeselieHne  TeKYIEro  COCTOSHMS JNATIHKOB.  AJIropuTM™
ABTOMAaTHYCCKOH  KAIMOPOBKH. AJIOPUTM JBIKCHHS MO JHAM “3urzar”
(IMCKpeTHast cucTeMa yrpaBleHHs ). Anropurm  “Bonna”. ITomck w momcyer
HepekpecTkoB.  Mupepenas swmnmsi. Ilpoesy wumsepcHOro yuactka c Tpems
AaTYMKaMU [[BETA.

Yipaknenus.

3ajlaHus JUIs CAMOCTOSTCIBHOM padoThI.

Tema: Copesnosanns “Keresnpunr”.

Pernament cocrsizanuii. Copesnoranue “Kerennpunr”. Pasmepnr pobora.
Bec pobora. Bapuantsl koncerpyximii. [Ipumeper asropurmos.

Ynpaxkuenus.

3azanus st CaMOCTOATEIILHOM paboThL.

Coperrogariusl.

Tema: [oaroToska K peruonagbLUBIM COPEBHOBATHSIM.

3HAKOMCTBO € DPCIIIAMEHTOM  MEIKJLYHAPO/(IbIX COPEBHOBaHMH 110
pobororexnuke “WRO”. 3makomMcreo ¢ PA3IMYHBIMU TPEOOBAHUSIMU K pazHbIM
BO3PACTHRIM KaTCropusM. PaceMorpenue cirabblX M CHIIBHBIX CTOPOH KAsKIIOrO
BHJla copeBtiopanui. Pazpaborka pobora. Mkeneprast kuura.

I'penuposka na nomusx.

Tema: Buyrpennue copesrosanmsi.

IToaroroska. Copesnosanusi. Pesynnrarer.

Paznen 9: Iojiroroska HPOEKTHLIX padoT.

Ob6yuaronmecs paboraloT Haj mpoekTamu pOOOTOB, HHIMBU)YAILHO WIH B
cocrase KOMamIbl. TeMaThKy BBIOMPAIOT CAMOCTOATENBHO WM C HOMOIILIO
HacTaBHUKA.

Paszxen 10: 3ammra npoexros.

3amuTa HPOXOJMT B BUJIC MPE3EHTAINH 1IPOCKTOB HA OTKPBITOM 3aHSTHH,
KOH(EPEHIMY, POJIUTEILCKOM COBpatiti U JIP. MCPOUPHSITHSAX.



4. OBECHEYEHWE IPOT PAMMBI

4.1. Meronuveckoe obeeneuenme

Hoctpoenne samsrust sriouaer 5 cey (pponransnyio, UHIWBHUIYAITBHYIO W
IPYHIoByto  paboty, a Takxe HEKOTOPBIH  COPEBHOBATENBHBIN  3JICMENT.
Iporpammoix TTPELyCMOTPEHO NIPOBE/IeHHe KOMOHMHHPOBAHHBIX 3AHSTHI: 3aHATHSI
COCTOAT U3 TCOPETUYECKON U IPAKTUYECKOH dacTei, npuaéM Goblee KoNMHUeCTRO
BPEMCHHM 3aHMMACT UMEHHO NIPAKTHYECKAS YACTE.

Dopmot opzanuzayuu yueonnix sanamuii;

- Decena;

- JIEKL s

- IabOPaTOPHO-TIPAKTUYCCKAS pabora;

TeXHUICCKOC COPEBHOBAHME;

- TBOpYECKas MacTepeKas:
UIIMBH/TyallbHas 3alIMTA IPOEKTOB;
TBOPYCCKUH OTYET.

Memoowt oopazosamenvnoii Oesmeioliocmu:

- O6’BHCHI/ITGJTI;HO—HﬂJIIOCTp&THBHbIﬁ;

- OBPUCTUYECKUI METOI;

- MCTOL yCTHOI'O M3JIOXKEHUS, MO3BOJISIONMH B HOCTYIHOH hopme oHecTH
J0 00YYAIONIMXCS CITOKHBIH Marepua;

- METOJl NIPOBCPKH, OICHKM 3HAHWI W HABBIKOB, HO3BOJISIOIMH OLIEHWUTH
IIEPCIAHHLIC 1ICJIArOrOM MATEPUAIBl U, 110 HEOOXOIMMOCTH, BOBPEMsI BHECTH
HE0OXO0IMMBIC KOPPEKTUPOBKH 110 YCBOCHHIO 3HAHUH Ha MPAKTHYECKUX 3aHSTUSIX:

- MCCIHC/IOBATCILCKMH  METOJ  oOydeHms,  jarommuii obyyarommmest
BO3MOXHOCTL  1IPOSIBUTL  ces, TmoKa3arb CBOM BO3MOJKHOCTH, JIOOUTHCS
OLIpeJIeTICHHBIX PE3YIILTATOB.

- HPODIIEMHOTO  U3JIOMKEHUS MaTe€puaia, Korja uepeji o0yYarommuMes
CTaBUTCA HCKadA 3ajla4a, MO3BOJSIONIAS PCIINTE OIIPEJ/ICTICHHBIA dTall Iiporecca
00y4eHus U 1ICpelTh na HoByIo CTYIeHb 00yJeHus;

- SAKpCIUICHHA M CaMOCTOSTCILHON DPaboThl 110 YCBOCHHIO 3HANME W
HaBBIKOR;

- IMAJIOTOBBIN U TUCKYCCUOHHBIIL.

ledazozuueckue mexnonozuu

B nporecce obyuenus 110 lIPOIpaMMe, HCHONB3YIOTCS  Pa3sHooOpasHbie
IIE/IArOrHYECKMEe TeXHOJIOTUN:

- TCXHOJIOTMM  Pa3sBUBAIONIEro  OOy4YeHHs, HalpaBleHHble Ha ob1ee
HEJIOCTHOC  pasBUTHC JIMYHOCTH, HA OCHOBE AKTHBHO-IESTEIBHONO criocoda
ODyYeHWs,  yYMTBIBAIONIHC 3dKOHOMCPHOCTH  PasBUTUS M OCOBCHHOCTH
HHIUBUTYYMA;

- TCXHOIOTHH JINYHOCTHO-0PUEHTHPOBAHHOIO 00y YeHus, HallpaBlieHHbIC 1A
Pa3BUTHC HMHIMBUIYAIBHBIX MO3HABATENIBHBIX CIOCOBHOCTElH Kaxjjoro peberika,
MaKCHMAIBHOE BBIABJICHHE, PACKPLITHE M UCIIOIL30BAIIE 610 OIIbITa;

- TexHomoruu juddepenumposannoro oOyuenus, obecrevnBaonme
oOydenne  kaxloro o6yualomerocs ma YPOBHE €ro BO3MOXHOCTEH H
CITOCOOHOCTEIH;

I



- TEXHOJIOTMH COTPYIHHYECTRE, Peajlu3yIoNue JEMOKPATH3M, PaBEHCTBO,
[ITapTHEPCTBO B OTHONICHMSX  HEAArOra W 00y4aIomerocs, COBMECTHO
BBIPA0ATLIBAIOT [IENH, CONCPIKAHMC, JAIOT ONEHKM, HAXOIsCh B COCTOSHUHU
COTPY/IHUYECTBA, COTBOPYECTBA.

- [POCKTHBIC TCXHOIOIMM — JIOCTHXEHHC Ie/H yepes  IeTaIbHYIO
paspaboTKy 1pobieMsl, KOTOpas JOJKIa 3aBCPINUTLCS PEAIBHBIM, 0CH32eMbIM
TPAKTHIECKUM PE3YyIILTATOM, OPOPMIIEHHBIM TEM WIIH HHbIM oOpazom;

- KOMIIBIOTCPHBIC TCXHONOIMM, (OPMUPYIONIHE yMeHHUe paborare ¢
MH(OPMAITHEN, UCCIICIOBATEIbCK e YMCHUs, KOMMYHUKATHBHBIE CIIOCOOHOCTH.

B npaxtuxe BhicTynaor pasnmunbre KOMOMHAIMU 9THX TEXHOJOIWi, WX
3JIEMEHTOB.

Ocnoenvim  memoodom opearntuzayuu - yuednoi  deamensnocmu  no
npozpamme saeisiemces menmoo Keiicoa.

Keiic —  ommcanue npobnemuoit CUTyallMH TIOHSITHOH U OIM3KOM
00yHarommmest, penierue KOTOPOH TpPeOyeT BCCCTOPOHHErO M3YUCHHS, MOMCKA
JIOTIONHUTEIEHON HHQOPMALME U MOJIETUPOBAUS CUTyallMH WIH O0BeKTd, ¢
BLIGOPOM Hanboiee MoaxosIero.

lpeunywecmea memoda keiicoe:

- llpaxkruyeckast manpasienHOCTS. Keiic-meron nozsorser IIPUMCHHUTD
TCOPETUHECKHUC 3HAHUS K PEINEHHUIO IPAKTHUCCKUX 3471349,

- Murepaxtusisiii Gopmar. Keiic-meTo) obecricumsact bonee sddpexrTurHOE
YCBOCHHE MaTCpvajia 3a CHYET BBHICOKOM OMOIMOHANLHON BOBICUCHHOCTH W
AKTHBHOTO - Y9acTHs 00y4aeMbIX. YYaCTHHKM ITOTPYXKAIOTCH B CUTYalMIO ¢
FOJIOBOM: y Keiica ecTh TIIABHBIN Tepoil, a MecTo KOTOPOro ¢TaBUT cebs KoMaH
¥ pemaer npodieMy or ero jguma. AKIenT Ipu obyueHHH jieaercd He Ha
OBJIAICHHC 'OTOBBIM 3HAHHEM, A Ha €0 BhIPaboTKy.

- Konkpernsie naswsikn.  Keiic-meron mossonser COBCPIICHCTBOBATE
YHUBCPCAJILHBIC HaBBIKKM  (SO[l-KOMIICTCHIMK), KOTOPBIE OKA3bIBAIOTCS Kpakme
HEOOXOJIMMBI B peansnoM pabodem poiiecce.

YCIOBHO MOKIO BBIACIUTD CICAVIONIAC BHABI KEHCOR:

1. Mrokerieprio-nipakTuaeckmii

2. K CHEPHO-CONMAaNbHbIH

3. MmskenepHo-TexHuyeckuii

4. Uccneosarensekui (pakruuecknii uim TEOPETUYCCKUIA )

B xone paborer naj keiicom LENEeCo00pasio HCIOIB30BaATE CIIEAYIOIIHE
METOALL, IPUCMBI, CPE/ICTBA U (POPMBI OPraHU3AI[MH, BHECEHHBIC B TadIwIy:

Ne | Dopmir Merojmr m ipuémer | Bosmoskisiii DopMBI KOHTPOJIS
Opramm3anum JUJTAKTHYCCKUEA
_____ . - MarTepuall
I | OBpucrnycckas - OBPUCTHICCKUMIA [IPC3CHTAINS, bponranbHbii 1
Oeceia mim MCTOJL; 1UIAKAT, KAPTOYKH, HEJIBHJTY JILITLIHA
JCKILUS - MCTOJI YCTHOTO BUJICO YCTHBIH O1IpOC
U3JI03KCHIS,
HIO3BOJISIIONTHI B
JOCTYHIHON popme - B




JTIONCCTH J[0 Ti ]
00yJarommxcs
L CIIOXKHBIN MaTepHal;
2 | Urpa - IPAKTHICCKUH [IpaBuIa UTPEI, peduiekcuBHLIi
MCTOJL; KapTOYKH ¢ camMoaHallns,
- UI'POBBIC METOJIBI; | OIHMCAHUEM poJIeit KOHTPOIH U
WY 3a]1aH U, CaMOoOIIeIIKa
L A  aTpuOyTHKA MIPBI | ofydalonmxes -
3 | Jlaboparopo- -PCUPOLYKTHBIBLI BHJICO, B3aUMOOIICIIKA
HpaKTHYECKas ~9aCTHIIIO- IIPC3CHTAIHS, 00yJaIOUMHUCS
padora TTOMCKOBELIH IUIAKATEL, KapTOUKK | paboT Apyr apyra
C OIMCAHUCM X0j1a
paboTLI, cXeMbl
o N - | COOpKH H T 1.
4 | llpockr - LIPC3CHTAIINSL, 3a1muTa 1MpoeKTa,
MCCIIC/IOBATCIILCKHUN | BUJICO, ITAMSITKA y4acTue B
METOI paboThl na HayqHO
~4aCTUYIHO- HPOCKTOM BEICTABKE
IIOUCKOBBLIH (B
3aBUCUMOCTH OT
YPOBIIS 11OJIFOTOBKH
JICTCI ) L L |
5 | Mccuenosanme - pe3cHTaI s, KoHdepens
HCCJIC/IOBATCILCKUN | BHJICO, OlIIMCALIHC
MCTO/T X0/1d UCCIIC/IOBAIINS
S _ I ) PO s

YuebHo-meroanveckne cpeacraa 00y4Jenus:

~  CHCHMATM3UpOBANHAs JMTEpaTypa 110 poboToTexnuke, mnoxGopka
KYPHATIOB;

— HabOPbI TEXHHYECKON TOKYMEHTAIIMH K NPUMEHsIEeMOMY 000PYI0BAHUIO;

— o0pasuel Monened M CHCTEM, BEIIONHEHHLIE o0ydaromuMucs  u
IIEAroroM:;

~ TUIaKaTel, POTO U BUICOMATEPHATIbI;

~  y4ebHO-MeTojHUecKue TOCO6GHS  Ius nejparora  u - obOyvarommxcs,
BKIIOYAIOIMME IMNAKTHYECKIH, MHGOPMAIHOHHBIH, CHPaBOYHBIN MaTepHaJbl Ha
PAa3IMYHBIX HOCHTEIISIX, KOMITBIOTEPHOE ¥ BUIIEO obopynoranne.

lpumensemoe na samstusx  junakrideckoe y4e0HO-METO/IMYecKOe
obecreueHre BKIIOYaCT B cebs IICKTPOHHBIC y9eOUUKH, CIIPABOYHbIE MATEPHAIDI
M CHUCTCMBI  MCTIONB3YCMEIX  IPOrpamMM, Wurepner, paboune TeTpaau
00yHIaronMxes.



4.2. MaTepuajbHO-TeXHUYECKOE 0BecIeyeHie
Kabuner, ocnamenumrii KOMITbIOTEPHOH TeXHHKOM, He menee | 1K ma 2
YUEHHMKA.
Kounctpykropr: LEGO MINDSTORMS EV3, T10: RobotC

Pexomenjyemoe yuebroe 000pY/I0BaHKE, pacCYUTAHHOE HA rpymiy u3z 8
YUaITUXCS:

Junusi 1 «OcnoBbI poGoToTeX HHKHY KoJi-Bo | Ex. n3m.
basoserid HaGop juis u3yueHus poboToTexnukn 1 IIIT.
Pecypenntit Habop juts uzytenus poboToTeXHUKH I IIT.
Hononuurenssiii rabop LEGO — 964 1(uHeBmMaTuka). 1 IT.
Bozobnosnsiembie ucrounmku SHEPTHH 1 ILIT.
Haruuk remieparyper 1 IIIT.
Midpakpacusiii garunk +HMK mask 1 LIT.
Haruuk 1sera 1 1IT.
3apsiHOe yCTPOHCTBO T0CTOSHHOrO Toka 108 1 L1IT.
Becnl 1 IIT.

Cekyngomep 1 IIT.
MsmepuTensuas pynerka | 11T
Hsernbie ky6uxn Sem*Sem ([ Il I [ | 4 LIT.
Pamxu u ky®sI juist 3amepa poGoTos i IIT.
MebesbHble uTh! JyIs cbopkn nabupuaTa 6 IIIT.
[IBernas uzonenra (4epH., kpacH., e, CHH., JKenT., Oe.). 6 IIIT.
["oroBble noJist jurst 3aanmii 1 COpPEBHOBAHMH, 7 T,
| Cron st 3anycka po6oros - - | 1T




5. MOHUTOPUHI"' OBPA30OBATEJIBHBIX PE3YJIbTATOB

Cucrema oTC/IeRMBAHNS, KOHTPOJISI H ONEHKH Pe3y/ILTATOR npouecca
00y4eHHS 110 JaHHOM MPOrpaMMe MMEET TPH OCHOBHBIX DJICMEHTA:

- Oumnpezesienre  HaYaJLHOrO ypOBHS 3HAHWH, YMEHHA ¥ HABBIKOB
00YyYAIOIMXCS.

- Texynmi KonTpois B TedcHue yue6HOro roja.

- UToroBslil KOHTpOIIL.

BXoinoil KonTpoib ocyluecTBIsleTCs B HAdaNe OOYUEHHS, UMEET CROEI
[CJIbIO  BBIABMTH WCXOJIHLIA yPOBEHbL IIOJIFOTOBKM OOYYAIOMIMXCS. BXOHoMl
KOHTPOIL OCYMIECTBISCTCS B XOJle HEPBBLIX 3aHITHH C IOMOIILIO HAGTIONEHNs
niejiarora 3a paboToi 00y4armmuxcs.

Texymmii koutpour mnposoxurcss B Teuenue yuebmoro roma. Ilenn
TEKYIICI'0 KOHTPOJS — OIPeJIeIdTh CTENeHbh W CKOPOCTH YCBOEHHS KAJKIBIM
pebeHKOM Marephana M CKOPPCKTHPOBATH IPOIPAMMY OOYUYEHHMS, €ClU 3TO
Tpedyercst. Kpurepuii rekyinero KoHTposs — cTelenh YCBOCHHS 00YYaoLMMucs
CONlepKaHKss KOHKpETHOro 3amsTvs. Ha KaxkaoMm 3aHsTum IpernojaBareib
HabrogaeT v pUKCHpyer:

- ACTECH, JICTKO CHIPABMBIIAXCS C COJICPIKAHUEM 3aHSTHSL,

- JICTCH, OTCTAIOMX B TEMUC WM BBINOJHSIONINX 3a/aHus ¢ OHIHOKAMM,
HeaoueTamMu;

- JICTEH, COBCEM HE CUPABUBIIMKCS C COJICPKAHUEM 3aHSITHSL.

Hroroseiii konTposs mpoBojMTes B Komue y4ebHOro roja. Bo BpeMs
WTOTOBOIO KOHTPOJISL OIpejiesisercs (akTHYeCKOe COCTOAHME YPOBHS 3HAHMI,
YMCHMH, HaBBIKOB peOelka, CTelieHh OCBOGHUS MaTepuaia [0  KakIoMy
U3YHEHHOMY pasjielly U Beel mporpaMmme 00heInHeH sl

DopMBbI 1H0BE/ICHUSI HTOTOB 00y YCHHUSI:

- HHJIMBHJIyaliblasi yCcTHas/IIMCEMEHHAs TIPOBEpKa;

- (ppoHTATBHBIA O1poc, Oecela;

- KOHTPOJILHBIE YIIPAKHEHUS U TECTOBLIC 3a[aHUsI;

- 3allITa MHAUBULYIbHOTO WM IPYTIIIOBOTO [IPOEKTA;

- BBICTaBKa pabdor;

~ MEXKI'PYIIIIOBBIC COPCBHOBAIINS;

- B3aUMOOIICHKA 00yYatonmmMucs paboT JApyr Apyra.

Ouua u3 Gopm TEKYHIero 1 HTOrOBOIr0 KOHTPOJIS - COPEBHOBAHMUS.

Onenka pe3yJibraTos.

Ilo wroram cocraBisiercss Tabuuna OTCICKUBAHMS —0OPA30BATENBHBIX
Pe3yJILTaTOB, B KOTOPOH 00yualolmecs o KaX/I0i TeMe BBIXOJST Ha CIIe/(YIOINE
YPOBHH IIKaJIBLI OL[EHKH:

1. BrICoKu# pesylibTaT — moioe 0CBOCHUE COJICPKAHUS;

. Cpejiuii — 6a30BEI ypoBeHs;
. Huskuii — ocsoenme MaTepuana Ha MEHHMAJILHO JOTTYCTUMOM yPOBHE.

Ll o



Tabmuua monuropunra o6pazoBareasupix Pe3yibTaTOR:

No OD.H. - YPOBCHB PA3BUTHS YMCIHI U HABBIKOR
obyuarorierocs Yposens Bnajcuus VpoBeHb HABLIKOB YDOBCIh HABLIKOB
TePMHHOJIOrHCH 1 cOopku podoTa 110 CO3JIaHMs
TCOPCTHUCCKUMH HHCTPYKITHH. pocTeimmx
3HALHAMM 110 IIPOI'PaMM
pasjieiiaM IporpaMMuI (auropur™on).
Ceur. | Jlek. | Maii | Cenr. | Jlek. | Maii | Cenr. Jlek. | Maii
1

DopMBI OTCICHKUBAHNS H KOHTPOJIA PAa3BHBAIOHINX U BOCHHTATE I LHBIX
pPe3yJIbTATOB:

- ONEHKA yCTOWYMBOCTH MHTEPECa OOYYAIONMXCH K 3aHSTUSIM C IIOMOIITBIO
HaOJIOIGHHSI T1e/1arora U CaMOOIIEHKH 00yuarommxcs;

- OLCHKZ YCTOWYMBOCTH HHTEpeca OoOyHarommxcs K YYaCTHIO B
MEPOLPHUATHAX, HALPABICHHBIX HA (OPMHUPOBAHKE M PA3BHTHE OOIEKYILTYPHBIX
KOMIIETEHLHUH C IIOMOIIBIO HAOMIONEH)S TIe/Iarora M CaMOOIIeHKHI o0yuarommxces;

- CTATHCTUYECKUH YYET COXPAHHOCTH KOHTHHIEHTA 00y aiONIHXCS:

- CPaBHUTCNLHBI  analu3  YCICNINOCTH  BBITIONHEHHs  3aaHui
00y 4JaIOIIUMHUCS HA HAYATBHOM W ITOCJICAYIONIMX JTarax 0CBOCHUS [IPOIPAMMEL;

- aHajli3 TBOPUCCKUX U IIPOCKTHBIX paboT 00yYaIomuxCs:;

- Co3/aHMe DanKa MHIMBHILYABHBIX TOCTHKCHHIT BOCIIUTAHIHUKOB;

- OlICHKA CTCICHH Y4YacTHs M aKTMBHOCTH O0YYaIOmEerocs B KOMAM[HBIX
IPOCKTAxX, COPCBHOBATCIILHONW ¥ KOHKYPCHOM JICATEIIEHOCTH,

- OICHKa JIMHAMMKH 110Ka3aTesIeld pasBUTHS 1T03HABATCIILHLIX CHIOCOOHOCTElH
obyqatonmxcst  (BHUMANUS, [TAMSTH, M300PETATCIBHOCTH, JIOTMYECKOr0 U
HPOCTPAHCTBEHHOTO MBIIUICHUS. ¥ T.JI.) ¢ HMOMOUILIO HAGJIONCHHS Me1arora u
CaMOOIIEHKH 00yYaIONIUXCS;

- Habmozenue U QUKCHPOBAHUE H3MCHEHHH B JIIHYHOCTH U HOBEICHUH
00YHAIOIIHXCS ¢ MOMEHTA TIOCTYIUICHHS B 00BE/[MICHHE U 110 Mepe UX y4acTHs B
JIeATEIILHOCTH;

- MITMBH/TYQJIbHBIC U KOJUICKTHBIILIE Oece/ bl ¢ 00YUaloNIMucs.




6. CIIMCOK HH®OPMALMOHHBIX NCTOYHUKOB

6.1. Hopmarueno-npagossie AOKYMEHTBI

1. Denepanbueii zakon «O6 obpazosannn B Poccuiickoit Denepanmm» No
273-®3 or 29.12.12 roma. — [ DnexTponnsiii pecype]. — Pexum JloCcTya:
base.garant.ru/70291362/ (nrdopmannono-npasosoit nopran «I'apaut»).

2. Ilpuxas Munucrepersa obpasosanust u nayku Poccuiickoit Denepariuu
or 09 wnosbpst 2018 r. Ne 196 «O6 YTBCPHJIEHUU TIOPAAKA OpraHu3aluy |
OCYIIECTBICHUA  00pa3oBaTeNLHON  JESATCIBHOCTH 1O JIOIIOJIHUTCIBHBIM
001e00pazoBaTeIbHBIM liporpammam»  [OnekTpoHHBIH  pecype]. —  Pexum
JOCTYTIA: https://www.garant.rw/products/ipo/prime/doc/ 72016730/
(1 OpMAEORHO-TIPaBOBOI noptran «l'apan).

3. Kormmenmms passurust  jononauresroro oOpasoBaHus neredl, yIE.
pacopspxenuem Ipasutennersa PO or 4.09.2014 roja Ne 1726-p. [ Dnexrponibii
pecype] — Pexum nocryna: http://mMun0bpHayKH. pd/TOKYMERTEI/ajax/4429
(opuimanLueIi caiir Mumnncrepersa o6pazosanus u Hayku P®).

4. CaulluH 2.4.4.3172-14 "CarurapHo-snuIeMuooradeckme TpeboBanus K
YCTPOHCTBY, CONCPIKAHMIO M Opranu3aliu pexnma paborsl 00pa3zoBaTeabIbIX

OpraHM3allMd  JIONONHHTEILHOr0  06pa3oBaHus Aaerei”,  yrB. | naBuBIM
FOCYMapCTBEHILIM CaHUTaPHBIM Bpauom PD ot 04.07.2014 N 41, — [ Dnexrponnbit
pecypc]. — Pexum JIOCTYIA:

https://www.consultant.ru/document/cons doc LAW 168723 / (odburnmansubrii

CaUT CIIPABOYHOM IIPABOBOH CHCTEMBI «Koncynpramrl Locy).

5. I'ocymapersennas nporpamma P® «Passirue obpasosanms na 2013-2020
FOJBL, YTBEPXKACHHON nocTtanosienuem | lpasurenserea PO No 295 ot 15.04.2014
I = [DnexTponublii pecypc]. - Peskim JOCTyIIA!
https://base.garant.ru/70643472/#friends (uropManHOHHO-TIPABOBOM nopTan
«I"apanrty).

6. Crparerusi MHHOBAIMOHHOTO pasBuTHS Poccuiickoii (Deneparnmu  na
nepuojt 10 2020 rosa, yTBEpKICHIBIM pacniopstkenneM Ilpasurenscrsa Pd No
2227-p or 08.12.2011 roma. — [Onexrponssiii pecype]. — Pexum JlocTyna:
https://www.garant.ru/r)roducts/ino/prime/doc/70006124 /' (undopmarmonno-
IIpaBoOBOH mopTai «I apanm»).

7. Mejiepanbias neesas MporpaMma pasBuTusi oopazosanus Ha 2016-2020
roJibl, YTBepKieunou [locranosinenvem [IpaBurenncrea PD Ne 497 or 23.05.2015
roja. — [ DnekTponHbIi pecypc]. ~ Pexnm HLOCTYIIA:
hitps://base.garant.ru/71044750 / (MHpOPMAIIHOIIIO-1IPaBOBOH HOpTa «"apanTy).




6.2. Undopmanuonnnie nerounnkn VIS Ie1aroros

l. Anropurmuzanus u liporpammuposanue [Texcr] / U.H. ®anuna, U.C.
['ymumn, T.C. Boromosnonsa u ap. — M.: Kynui-Tlpece, 2007. — 276 c.

2. bemmorckas, JLI'. Mcnonszosatue LEGO-poboror B umkeneprnix
NMPOCKTax mKoJIbHUKOB. Otpaciesoit nmoaxon [Texcr| / JI. T. bennosckas, H.A.
benuorcknii. — M.: JIMK [Ipece, 2016.

3. benunosckag, JI.I. PoGotusnposanusie JlaboparopHeie paboThl 110 Guzmke.
[ponesesrudecknii kype dusuku (+ DVD-ROM) [Teker] / JI. T. bemmonckas,
H.A. benmosckwmii. — M. JIMK Ilpece, 2016.

4. beikos, B.I". Beejicnue » KOMIILIOTEPHOE MOJIEUMPOBAHNUE YIIPABIAEMbIX
MexaHudeckux cucrem. OT MasTHHKA K poboTy [Texcr] / B.I'. Beixos. — CII6:
Hayxka, 2011. — 85 c.

5. Bmacosa, 0O.C. O6pasosarensnas pobororexnuka B  y4eGHOM
JICHTENLHOCTA  yqamuxes  padaibnodt mkomst [Teker] / O.C. Bracosa, —
Yenssouuck, 2014,

6. Jlyann, P.M. Tlporpammuposanue BCTPOCHHBIX cucTeM. OT Momenn K
pobory [Texcr] / P.M. Jlyuuu. — CII6: Hayka, 2011. - 183 c.

7. Merorueckoe pykoBozeTso « PoBOTOTeXHIKA Ha OCHOBE TETRIX».

8. Mupommna, T. ®. O6pasosarensnas poboToTexHuka Ha ypoxax
UH(QOPMATHKI W (QU3MKE B CcpeiHel mrkore: y4eOHo-MeToIu eckoe 1ocobue
[Texcr] /- T.®. Mupommna. — Uensburck: B, 2011.

9. Huxymun, C.K. Conepxanme HAYYHO-TCXHUYECKOI'0  TBOPYECTBA
ydammxes u meroasr o0yuenus [Texer] / C.K. Hukynun, I'.A. Ionragen, T.I.
[Tonragen. — M.: MAU, 2004,

10. Tleppuinena, JI. I1. O6pazosarensuas poboroTexHuKa BO BHEYDPOUHOI
Y4eOIHON JesITeIbHOCTH:  yYeHHO-MCTOMYCCKOE [10COBHE [Teker] / — JL 1L
Hepduibena. — Yensbunck: Barosyr, 201 1.

11. ITerun, B. Ilpoekrsl ¢ nerons3osanuem xontpoiutepa Arduino [Texcr] /
— CI16: BXB-Ilerepbypr, 2015.

12. Tlonrasen, I'.A. CucreMHbIii MOAXOJL K HAYyYHO-TEXHHYCCKOMY
TBOPYCCTBY y4damuxcs (11podieMbl opranusanuu u yripasnenus) [Teker] / T'.A.
Homragen, C.K. Huxynun, I".H. Jlosenkuii, T.I'. Ilonrasen. —M.: Uanartensetso
MAMU. 2003.

13. Commep, V. [Iporpammuposanue MUKPOKOHTPOJIIEPHBIX  ILIAT
Arduino/Freeduino [Texcr] / V. Comwmep. — CII6: BXB-Ilerepbypr, 2012.

14, ®wmmios, C. Vpokn poGoToTexHuk. Koncrpykuus. J|puxenwue.
Yupasnenue [Texer] / C. Gunurmos. — M.: JlaGoparopust snanuit, 2017,



6.3. Unpopmanmonusie nerodnmcy I 00y YA HXCH

1. beftkran, k. Koncerpyupyem po6orom na Arduino. [Tepeble maru
[Texer] / Jx. Bexran. — M: Jlaboparopus 3uanuii, 2016.

2. bennonckas, JI. I'. Vinaiite, kax porpamMmmuposats Ha LabVIEW[Texkcr|
/JI.T. bemosekas — M.: JIMK Ilpecc, 2014.

3. baym, JI. Usywaem Arduino. WHeTpyMenTsl B MeTon TexHHYecKoro
Bosreocersa [ Texer] / J1. biaym. — CIT6: bXB-Ilerepbypr, 2016.

4. Monk, C. IIporpammupyem Arduino. Ocrospr paboTel cO cKeTyamm
[Texcr] / C. Monuk. — CI16: Hurep, 2016.

5. Ilpenxo, M. 123 Dkcnepumenta 1o pobororexuuxe [Teker] / M. Ilpenxo.
—M.: HT Ilpecc, 2007.

6. ®ummmos, C. Ypoknu pobororexmuku. Koucrpykius. HBixenne.
Yrpasnenue [Texer] / C. dunurmiios. — M. - Jlaboparopus snanwmit, 2017.

7. ®unmnmmos, C.A. Po6ororexuuka At iered u pogureneit [Teker] / C.
Oumanmos. — CI16.: Hayka, 2013. — 319 c.



