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1. HOACHUTEJIBHASA 3AIIMCKA

HomnonuutensHas — oOmeoOpa3oBarenbHas — OOIIepa3BUBAIOIIAs — IporpaMma
pa3paboTaHa B COOTBETCTBUU CO CIEAYIOIIUMH HOPMAaTHBHBIMHU JOKYMEHTAMHU

- ®@epepanbHblii 3akoH oT 29.12.2012 Ne 273-®3 «O6 o6pa3oBanuu B
Poccuiickoit ®enepaunn» c¢ denepanbubiii 3akoH oT 29.12.2012 Ne 273-03 «O0
oOpaszoBanuu B Poccuiickoii @enepanun» ¢ U3BMEHEHUSIMH U JIOTIOTHEHUSMU;

- ®enepanbubiii 3ak0H 0T 24.03.2021 Ne51- @3 «O BHECeHHM M3MEHEHHUH B
®denepanbubiii 3ak0H «O0 00pazoBannu B Poccuiickoii Denepanumny;

- ®enepanbubiii 3akoH oT 30.12.2020 Ne517-d3 «O BHECeHHH MU3MEHEHHUH B
@OenepanbHblil 3ak0H «O0 oOpa3oBanuu B Poccuiickoil @exnepanuu» U OTAEIbHBIE
3aKOHOaTeNbHbIe akThl Poccuiickonn deneparuny;

- ®enepanbubiii 3akoH 0T 26.05.2021 Nel44-d3 «O BHeCeHHM M3MEHEHHUH B
Oenepanbhbiii 3aK0H «O06 oOpa3zoBannu B Poccuiickoit @enepanuny;

- IIpuka3z MunucrepctBa npocseuienust Poccuiickoit @enepanuu ot 27.07.2022
r. Ne 629

«O06 yrtBepxknenun [lopsnka opraHu3zanuu U OCYIIECTBJICHHUS 00pa3oBaTeIbHON
JeSITEIbHOCTH 10 TOTIOJTHUTENIbHBIM 00111e00pa30BaTebHBIM MPOrpaMMamM»;

- Konmenmuust pa3BuUTHs TOTOJHHUTEIBHOTO oOpa3oBanus nererd mo0 2030 roma
(pacnopspxenue IpaButensctBa Poccuiickoit @eneparuu ot 31.03.2022  Ne 678-p);

- Ilucemo MunucrepctBa obpa3zoBanus U Hayku Poccuiickoii ®enepanuu ot
18.11.2015 1. No 09-3242 «O wHampaBle€HWH METOJAUYECKHX PEKOMEHIANN TI0
MIPOEKTHUPOBAHUIO  JIOTIOJHUTENbHBIX  OOIIEpa3BUBAIOIIMX  HporpaMMm  (BKIOYast
Pa3HOYPOBHEBBIE IPOTPAMMBI)»;

- Ilmcemo Munnpocsemenuss Poccum ot 31.01.2022 Ne JII'-245/06 «O
HampaBJICHUH METOAMYECKHX pPEKOMEHJAlMi MO0 peaau3alud JOMOJHUTEIbHbIX
0011e00pa3oBaTEeIbHBIX MPOrPaMM € TNPUMEHEHHUEM JJEKTPOHHOTO OOydeHHs |
JMCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHII;

- IlocranoBnenue ['MaBHOrO TOCYJapCTBEHHOrO CaHUTApHOro Bpaya PD ot
28.09.2020 Ne

28 «O06 yrBepxkaennn canutapubix mnpaBun CII 2.4. 3648-20 «CanutapHO-
SMUIEMHOJIOTUYECKUE TPEOOBaHUS K OpPraHu3alyusIM BOCIIUTAHUS U 00y4EHHUs, OTAbIXA U
037I0POBJICHUS JIETEH U MOJIOICKID;

- Ilpuka3z MunucrepctBa cropta Poccuiickoit @eneparuu ot 25 aBrycra 2020
roxa Ne 636

«O0 yTBep)KJIEHUU METOJAMYECKHX PEKOMEHIAIlMi O MEXaHH3Max U KPUTEPUIX
0TOOpAa CIIOPTUBHO OJIAPEHHBIX JIETEiIY;

- OonacrHoii 3akoH Jlenunrpaackod oGnactu ot 24.02.2014 Ne 6-03 «OO6
oOpa3oBanuu B JIeHUHrpaacKol 06IacTH;

- Ycrap MyHUIMIATBHOTO OIOMKETHOTO OOPa30BaTENBHOIO  YUPEKICHUS
MBOYV «Cenbnosckas COILLy.

CoBpeMeHHbIH Tepro pa3BUTHS 00IIECTBA XapaKTepU3yeTCsl MACIITAOHBIMU H3MEHEHHUSIMH
B OKpYXalollleM MHpe, BIEKYIIUMU 3a COOON TepecMOTp COIHMAIbHBIX TpeOOBaHUMA K
00pa30BaHUIO, MPEANOJIAralONMMH €r0 OPHUEHTALMI0 HE TOJIBKO Ha YCBOEHHE OOyJaromumcs
ONpPENEJICHHON CyMMBbI 3HAHM, HO W Ha pa3BUTHE €ro JMYHOCTH, a TAKXKE OBJIAJICHUE
MeTanpeIMETHbIMU KOMIETCHIUAMU. BONbIIMMU BO3MOXKHOCTSMH B Pa3BUTHU JIMYHOCTHBIX
PECYPCOB IIKOJIBHUKOB 00J1a7aeT MOATOTOBKA B 0071aCTH POOOTOTEXHUKH.

DOBOJIONUS COBPEMEHHOI'O OOIIeCTBa W NMPOU3BOACTBA OOYCIOBWJIa BO3HMKHOBEHHE U
pa3BHUTHE HOBOTO Kjacca MallMH — poOOTOB, M COOTBETCTBYIOIIEIO HAYYHOTO HAIPABJICHUS —
poboToTexHukH. PoOOTOTeXHMKAa —MHTEHCHUBHO  Pa3BUBAMOINAACA  HAYYHO-TEXHHUYECKas
JTUCIUIUTNHA, U3yJarollasi He TOJIbKO TEOPHUIO, METObI pacueTa U KOHCTPYUPOBAHUS POOOTOB, UX
CUCTEM U JJIEMEHTOB, HO U MPOOJIEeMbl KOMIUIEKCHON aBTOMAaTH3allMU MPOU3BOJICTBA U HAYYHBIX
HCCIIeIOBaHU ¢ IPUMEHEHHEM pOOOTOB.



Hacrosimas nmomonnuTensHas oOmieoOpasoBarenbHas oOIIepa3BUBaIOIas MporpaMmma
UMEET TeXHHMYECKYH HANPaBJEHHOCTb M IPEJyCMaTpUBAeT pa3BUTHE HE TOJIBKO
npodeccnoHaIbHBIX KomnereHnmii (hard-kommnereHiuii), TakMX KaKk HABBIKM HA4YaJbHOTO
TEXHUYECKOTO KOHCTPYMpPOBAaHUS UM INPOrPaMMHUpPOBAHHS, O3HAKOMIJIEHHE C OCHOBaMU
QITOPUTMHU3ALNY, PA3BUTHE AOCTPAKTHOTO MBIIIJICHHS, HO U YHHBEPCAJbHBIX KOMIETeHIHH
(soft-komreTeHIHii) — HABBIKOB, HE CBS3aHHBIX C KOHKPETHO MPEAMETHOM 00JIaCThIO, TAKUX KaK
pa3BUTHE TBOPUYECKUX CHOCOOHOCTEH AeTeil, n300peTaTeIbHOCTH, YMEHHE padoTaTh B KOMaH/E,
paboTats ¢ nH(pOpMaIHEH.

Buj nporpamMmmbl: MoubUIIMPOBAaHHAS, KOMIUIEKCHAS.

Kareropusi o0y4aromuxcsi: nporpamma npeaHasHaueHa s padoThl ¢ 00yJaromuMucs
11-17 net (6-11 ximaccel 001e00pa30BATEIIHEHOM IIIKOJIBI).

AKTYyaJIbHOCTh NpPOrpaMMbl OO0YCIIOBJIEHa COLIMAJbHBIM 3aKa3oM oOIlecTBa Ha
TEXHHUYCCKHU rpaMOTHBIX CIICNaJInCTOB B oOjacTu pO6OTOTCXHI/IKI/I, MaKCHMaJILHOM
3¢ ()EKTUBHOCTHIO Pa3BUTHSI TEXHUYECKUX HABBIKOB CO IIKOJBHOTO BO3pacTa; mepemayei
00yyaroUIMMCs CII0)KHOTO TEXHUYECKOT0 MaTepHaja B IPOCTON AOCTYIHOM Gopme; peannsaiueit
JIMYHOCTHBIX HOTp€6HOCT€ﬁ N JXU3HCHHBIX IIJIAHOB, peanmauneﬁ HpOGKTHOfI ACATCIIbHOCTH
LIKOJIbBHUKaMH Ha 06a3e COBPEMEHHOro 00Opy/10BaHus, a TAK)KE MOBBIIIEHHBIM HHTEPECOM JETeH
IIKOJIBHOTO BO3pacTa K poOOTOTEXHUKE.

Ucnonr3oBanme COBPCMCHHBIX MNEAArOrui4eCKux TGXHOJ’IOFI/Iﬁ, MCTOAOB W IPHEMOB,
pPa3IMYHBIX TEXHUK M CHOCOO0OB palbOThl; COBPEMEHHOIO OOOpYIOBaHMS, MO3BOJIIOIIETO
UCCIIEeIOBaTh, CO3/1aBaTh U MOJIEIUPOBATh pa3IU4Hble OOBEKTHl M CHCTEMBl M3 00NacTu
POOOTOTEXHUKH, MAIIMHHOTO OOyYeHUS M KOMIIBIOTEPHBIX HayK, O00ecreyrBaeT HOBU3HY
IPOrpaMMBbl.

Ileparornyeckas mesjaecoo0pa3sHOCTb MPOrpaMMbl.

B mpouecce KOHCTpyUpOBaHMS U TNPOTPAMMHUPOBAHMS — YIPaBISEMBIX MoJenei
00ydJaroIrecs rmoayJyaT JOTOJHUTEIbHBIE 3HAaHUS B 00J1aCTH (PU3UKHU, MEXaHUKU ¥ HH(DOPMATUKH,
YTO, B KOHEYHOM UTOTe, U3MEHUT KapTUHY BOCIPUATHUS UMHU TEXHUUECKUX TUCIUIUINH, IEPEBOISI
WX U3 pa3psla yMO3PUTEIbHBIX B pa3psl MPUKIAIHbIX.

OcHOBHbIE TPHUHLHUIIBI KOHCTPYHPOBAaHUS MPOCTEHIINX MEXaHHUYECKUX CHCTEM U
QITOPUTMBI MX aBTOMATHYECKOTO (YHKIMOHUPOBAHUS IOJ YIPABIECHUEM MPOTPAMMHPYEMBbIX
KOHTPOJUIEPOB, MOCTY)KAaT XOPOIIeH MOYBOM Ui MOCIEAYIOIIET0 OCBOCHUS OO0Jee CII0KHOTO
TEOPETUYECKOT0 MaTepHarna.

OT1anunTe/ibHbIE 0CO0EHHOCTH MPOrpaMMbl

3aHATHSA 10 JaHHOM MporpaMme MOTYT NMPOBOAWUTHCA Kak B O4YHOU (opme, Tak U C
MPUMEHEHHEM JUCTAHIIMOHHBIX TEXHOJOTUH U (MJIH) JIEKTPOHHOTO O0yUYEeHHUSI.

[lo nmanHOM mporpamMMe B JIETHUM MEPHOJ MOXET OBITh OpraHu3oBaHa padoTa C
00y4arouMMuUCs, KOTOpbIe MPOXOAST MOATOTOBKY ISl y4acTHsl B MAacCOBBIX MEPOIPHATHSIX,
paboTaroT Ha/J MHAMBUAYAIBHBIMU WM KOMAHIHBIMH MPOEKTAMH, a TaK)Ke MPOSBISIOT 0COOBIN
MHTEPEC K BHIOPAHHOMY BUAY JESITEIbHOCTH.

1.1. lean u 3apaun

Henab: pa3BuBaTh TEXHUYECKHE, TIO3HABATENbHBIE U TBOPYECKUE CIIOCOOHOCTHU
oOyuaronuxcs B MPOIECCe M3YYEHHUsT OCHOB POOOTOTEXHHMKH W MPOEKTHO-HUCCIIET0BATENbCKON
JeSITEebHOCTH.

3apaum:

1. Obyuarowque:

— U3YYUTh COCTOSIHUE U MEPCIEKTUBBI POOOTOTEXHUKH B HACTOSIIIEE BPEMSI;

— W3YYUTh MPUHIMIBI pa0OTH pOOOTOTEXHUYECKUX PTIEMEHTOB;

— 00y4UTh BIAJICHUIO TEXHHUECKON TEPMUHOJIOTHEHN, TEXHHUECKON TPaMOTHOCTH;

- 0o0y4nuTh  OCHOBAaM  MPOCKTHPOBAHUS,  MOJICIUPOBAHHS,  KOHCTPYHUPOBAHUSA
POOOTOTEXHUYECKUX YCTPOICTB;



- U3YYUTh T[PHEMBl M TEXHOJOTUH pPa3pabOTKU MPOCTCHIIMX aITOPUTMOB H
nporpammupoBanus Ha KoHCTpykTope LEGO MINDSTORMS Education
- opMUpOBaTE yMEHHE IOJIb30BATHCS TEXHUYECKOW JIMTEpaTypoil, paborarh ¢
uHpOpMaIHen;
- 00yuuth ocHoBaM 3D TexHONIOTHIA.

2. Pa3BuBaronue:

- (hopMHpOBaTh HHTEPEC K TEXHHYECKUM 3HAHUSM;

— CTUMYJIUPOBATh IIO3HABATEJIbHYIO W TBOPYECKYI0 AaKTUBHOCTh OOYYarOIIUXCS
MOCPEACTBOM BKJIIOYEHHS HMX B pa3IMYHbIE BHJBI COPEBHOBATEIBLHOM W KOHKYPCHOM
JIESITENILHOCTH;

— pa3BUBATh HABBIKHM MCCIICIOBATEIHCKON U TPOCKTHOM JEATETHLHOCTH;

- pa3BUBaTh y OOy4YarOIIMXCA MamsiTh, BHUMAHUE, JOTHYECKOE, MPOCTPAHCTBEHHOE W
AHATUTUYECKOE MBIIUICHUE, B TOM YHCJI€ TTIOCPECTBOM UTPHI B IIAXMAThI U 3aHITHH MPUKIATHON
MaTEMaTHKOM.

3. BocnurareabHbIe:

— BOCTIUTHIBATH JIUCIUTIIMHUPOBAHHOCTH, OTBETCTBEHHOCTh, CAMOOPTaHU3AIIHIO;

- (hpopMupoBaTh UYYBCTBO KOJUICKTHBH3Ma M B3aMMOTIOMOIIM, HABBIKM KOMaHIHOTO
B3anMMOJICHCTBHS.

1.2. OxkupaeMsble pe3yJibTaThl

B pesynbrate ocBoeHHsT 00ydaromuecs JTOJDKHBI 3HATD:

- mpaBwia 6€30MaCHOTO TOJIb30BaHUS 000PYAOBaHUEM,

— OCHOBHYIO TEXHHYECKYI0 TEPMUHOJOTMIO B 00JlacTd pOOOTOTEXHUKU U
MIPOrpaMMHUPOBAHMS;

- 000pynI0BaHKE, UCIIOIB3YEMOE B 00JIaCTH POOOTOTEXHUKH;

— OCHOBHBIE TIPUHITUIIEI pabOTHI C POOOTOTEXHUYECKUMU HAOOpaMU M KOMITBIOTEPHON
TEXHUKOM;

— OCHOBHBIE cpepbl MPUMEHEHUS POOOTOTEXHUKU, MEXaTPOHUKH;

~ OCHOBBI IPOTPAMMHPOBAHMUSI.

YMmern:

- co0moaTe TEXHUKY 0€3011aCHOCTH;

— OpraHu30BBIBaTh pabouee MecTo;

- pa3pabaTbhIBaTh MPOCTEHIIINE CUCTEMBI C HCIIOIH30BAHHEM HICKTPOHHBIX KOMIIOHEHTOB
U pOOOTOTEXHUYECKUX AIIEMEHTOB;

- pa3pabaTbIBaTh npocTeime AIITOPUTMBI u CHCTEMBI yIpaBJICHUS
POOOTOTEXHUYECKUMH YCTPOMCTBAMH;

- pa30uBaTh 337a4M Ha NOJ3a]1auH;

- paboTaTh B KOMaH/E;

- HCKaTh, aHAJIM3MPOBATh U 0000IIaTh HEOOXOIUMYIO MH(POPMALHUIO, NMPOBOAUTH €&
BepU(PUKALIUIO;

— TMOATrOTOBUTh M NPEACTAaBUTh T'PAMOTHYIO MpPE3EHTALUIO I 3allUThl MPOEKTHOMN
paboTHI.

PesynbpTaToM ycBOCHHS O0y4alIIMMHCS NPOrPaMMbl 1O pazeuearuiemy u
60CRUMAMeNbHOMY ACHEKMam ABJIAIOTCH:
—  YCTOWYMBBIN MHTEpEC K 3aHATUAM POOOTOTEXHHUKOH,
— TOJIOKMUTENbHAs JAWHAMHKA MOKa3zaTellell pa3BUTHsS MO3HABATENbHBIX CIIOCOOHOCTEH
oOyyaromuxcs  (BHUMaHHs, TaMATH, HM300pETaTeNbHOCTH, JIOTMYECKOTO H
IIPOCTPAHCTBEHHOT'O MBILIUIEHUS U T.1.);



- cozJIaHue 00yJarIUMICsS TBOPYECKHUX paboT;

— AKTHBHOC y4aCTHC B HpOGKTHOfI n HCCHGHOB&TGHLCKOﬁ ACATCIBbHOCTHU, BKIIFOUCHHOCTD
B KOMAaHAHBIC ITPOCKTHI;

- aKTHBHOE y4acTHE B COPEBHOBATEIbHOW U KOHKYPCHOM JAEATEIbHOCTH;

—  JOCTHUIKCHHA B MACCOBBIX MCPOIIPUATHUAX PA3JIUIHOTO YPOBHS;

— Pa3BUTHUC BOJICBBIX KA4YCCTB JMYHOCTHU (I[I/ICIII/IHJII/IHI/IpOBaHHOCTI/I, OTBCTCTBCHHOCTH,
CaMOOpraHu3aluy,  LEJCYCTPEMIEHHOCTH, HACTOMYMBOCTA B  JIOCTH)KCHUU
MOCTaBJICHHOM 1IeJIU U T.J.);

—  CIIOCOOHOCTH MPOAYKTHBHO OOIIATHCS B KOJUIEKTUBE, paboTaTh B KOMaH/E.

1.3. Oco0eHHOCTH OpraHu3anuu o0pa3oBaTeLHOIO NMpouecca

Cpox peanuzayuu npocpammvl. TporpamMma paccuutaHa Ha 1 ronx oOydenwus, 144
aKaJeMHUYECKHX YacoB B TOJ

Pexxum peanuzanuu: 3aHATHS 10 POOOTOTEXHUKE MPOBOAATCS 2 pa3a B HENENIO MO 2
akaJeMHueckux yaca (45 MuHyT) ¢ nepepblBoM 5-10 MUHYT. 3aHATHSA HOCAT FMOKHUI Xapakrep ¢
Y4E€TOM MPEANOYTCHUM, CIIOCOOHOCTEN M BO3PACTHBIX 0COOEHHOCTEH oOyuaromuxcs. 1 3aHsTue B
HEZIEJI0 OTBOJIUTCS Ha pa3BUBAIOIIMNA OJIOK TPOrPaMMBI.

dopma opraHu3anuu AesATeJbHOCTH JieTell: TBOpUeCcKoe 00beAMHEHHUE.

I'pynna oOyuaromuxcs Qopmupyercst u3 pacuera He Oosee 10 yemoBek. Habop
00yJaroIIMXcsi MPOBOJUTCS O€3 MPEeABAPUTEILHOTO 0TOOpa IeTEeH.

3aHATHS  MpPOBOJATCA B  KabuHere, OOOpPYIOBAaHHOM  COIVIACHO  CAHUTApPHO-
snuaemMuosiornyeckuM npaswiam u  HopMaruBam CanlluH 2.4.4.3172-14 "CanurtapHo-
SMUIEMUOJIOTMYECKHEe TPEOOBaHUS K YCTPONCTBY, COAEPKAHUIO M OPTaHU3ALIUU PEXUMa paboThI
00pa3oBaTeNbHBIX OPraHU3alui JOTIOTHUTEIHFHOTO 00pa3oBaHus aeTeit".

IIpuHUUNBI OPpraHu3anuu 00pa3oBaTebHOM J1eATeJILHOCTH:

- HayyHoctb. DTOT mNpUHIMI mNpeAonpenesiser coodiieHrne o0y4aeMbIM TOJIBKO
JOCTOBEPHBIX, MPOBEPEHHBIX MPAKTUKOW CBENEHUI, NpU OTOOpPE KOTOPBIX YYUTHIBAIOTCS
HOBEHIINE JOCTUKEHUS HAYKH U TEXHUKH.

- Hoctynmuocts. IlpegycmarpuBaeT COOTBETCTBHE OObeMa | TJIYyOMHBI Y4eOHOTO
MaTepuasa ypoBHIO O0IEro pa3BUTHS y4allluXcsl B JaHHBIN nepuoi, Ogaroaaps yemy, 3HaHUS U
HAaBBIKU MOTYT OBITH CO3HATEJILHO U MTPOYHO YCBOCHBI.

— CBs13b TeopuH ¢ npakTukoid. O0sA3bIBaeT BeCTH 00yUeHHUE TaK, YTOObI 00ydaeMble MOTIIN
CO3HATEJIbHO MPUMEHATh MPUOOPETEHHbIE UIMU 3HAHUS HA MPAKTUKE.

— Co3HaTenbHOCTh U aKTUBHOCTH 00yueHusa. B mpouecce oOyueHuss Bce AelcTBUS,
KOTOpble OTpalaThIBa€T YYEHUK, IOJDKHBI ObITh OO0OCHOBaHBl. HyXHO Y4YHMTH HIKOJIHHHKOB
KPUTHYECKH OCMBICINBATh, U OLIECHUBATh (PAKThI, JIeJ1asi BEIBOJIBI, pa3peniaTh BCE COMHEHUS C TEM,
YTOOBI MPOIIECC YCBOCHUS U HApaOOTKU HEOOXOIMMBIX HABBIKOB MPOMCXOJUIU CO3HATEIBHO, C
MOJIHOM yOeXKJAEHHOCTHIO B MPABUIBHOCTU OOy4YeHHs. AKTUBHOCTh B OOyUYEHHHU Mperoaraer
CaMOCTOSITENIBHOCTb, KOTOpasi JOCTUTACTCS XOpOIIed TEOPEeTHYECKOW U MPAaKTHUECKON
MOATOTOBKOM M pabOTOM meaarora.

- Harnagnocts. OObscHeHHE TEXHUKA COOpKM pPOOOTOTEXHHYECKHX CpPEICTB Ha
KOHKPETHBIX M3JENUAX M MPOrpaMMHBIX NpoAykTa. Jlas HarjasgHOCTH NPUMEHSIOTCS
CYIIECTBYIOIIME BUIEO MAaTepUAIIbl, & TAK)KE MaTEpUaNIbl CBOET0 U3rOTOBJICHUS.

- CucteMaTH4YHOCTh U MOCIEAOBATENBHOCTh. Y4eOHBIH Marepuan jJaercs 1o
OTIPEJCIIEHHON CUCTEME U B JIOTMUECKOM MOCIEA0BATENBHOCTH C LENBIO JIYUIIETr0 €ro OCBOCHHUS.
Kak npaBuiio 3TOT NpUHIMII IPeAyCMaTPUBAET U3yUEHHE PeIMETa OT IPOCTOTO K CII0KHOMY, OT
YaCcTHOTO K 001IeMy.

— IlpouHOCTh 3aKperieHus 3HaHU#M, yMEHU U HaBbIKOB. KauecTBo 00y4eHuUs 3aBUCUT OT
TOTO, HACKOJBKO MPOYHO 3aKPEIUISIOTCS 3HAHMS, YMEHMS M HaBBIKM YYalMXCSs, MOITOMY
3aKperieHue YMEHUH W HaBBIKOB JIOJDKHO JTOCTHUTaThCSl HEOJHOKPATHBIM IleNIeHANpaBIeHHBIM
MOBTOPEHUEM U TPEHHUPOBKOM.



- UnnuBuayansHbelid moaxoa B oOydeHuu. B mporecce oOydeHUs meaaror UCXOAWUT M3
UHIUBUAYAJIbHBIX OCOOCHHOCTEN JETEW M ONUPAsACh Ha CUIIbHBIE CTOPOHBI y4alllerocsl, J0BOAUT
€ro MOArOTOBICHHOCTH 10 YPOBHA 00MIMX TpeOOBaHUH.

OTauunTeIbHbIE 0COOEHHOCTH MPOTrPAMMBI

[Tporpamma siBsieTcst 6a30BOM M HE MPEAIoiaracT HAIMYHs y 00y4JaroNIuXcsi HABBIKOB B
o0acTi poOOTOTEXHUKH W MPOTPAMMHPOBAHUS. YPOBEHb IMOATOTOBKH yYaIIUXCS MOXKET OBITh
pa3HbIM.

[Ipu moxbope MmarepwanoB M IJIAHUPOBAHUM 3aHATHS HEOOXOJAWMO MAaKCHMAaIbHO
YUUTBIBATH 0COOEHHOCTH TpyIIbl, BKIOYAaTb ITOMCKOBBIC W HCCICAOBATCIBCKHUEC MCETO/BI,
00s13aTeNbHO 00YyJaTh BECTH JHUAJIOT, TUCKYCCHIO.

Pabouast nporpamma noctpoeHa Ha 06aze 00pa3oBaTeNIbHOM MPOrpaMMBbl 71 MIIAT(HOPMBI
LEGO MINDSTORMS EV3. Konctpykrop LEGO MINDSTORMS EV3 mpenocrasnser
00yJaromuMcsi BO3MOKHOCTh TIPHOOpETaTh BaKHBIC 3HAHWS, YMEHHS W HAaBBIKM B IIpoIiecce
CO3aHus, IporpaMMHUpoBaHust U TectupoBanus po6oToB. Konctpykrop LEGO MINDSTORMS
EV3 u nporpammHoe obecrnieueHue K HEMY MPEAOCTABISIET MPEKPACHYIO BO3MOXHOCTh YUUTHCS
pebeHKy Ha coOcTBeHHOM ormbiTe. [IporpamMmHOe oOecrieueHHe OTIMYACTCs JAPYKECTBEHHBIM
uHTEepEcoM, MO3BOJISIONIMM CAMOCTOSTENIFHO MITH C TIOMOIIBIO0 BCTPOSHHBIX YPOKOB OCBAUBATh
mporpaMMHpoBaHue. BakHO, 4TO Mpw 3TOM pEeOCHOK caM CTPOUT CBOM 3HAHWS, a YYUTEIh B
00pa30BaTeIbHOM MPOIIECCE BHICTYMAET THIOTOPOM.

[Tnatdhopma EV3 Brumrowaer B cebsi HabOp HacTpamBaeMbIX y4eOHBIX 3amaHuil. OHHU
MOCTaBIIAIOTCS B MU(PPOBOM BHJIE M JIETKO HHCTAUITUPYIOTCS B mporpammuyto cpeay LEGO
Education MINDSTORMS. Huszkuit nopor BxoxaeHus B mporpammuyto cpeny LEGO Education
MINDSTORMS, mno3BoisieT mporpaMMHUpOBaThH poOOTa YyXKEe Ha TIEPBOM 3aHATHU TIO
poOOTOTEXHUKE, Ja)K€ CaMOMY HEMOJTrOTOBICHHOMY YydYalleMycs, a WHTYUTHUBHO TIOHSITHBIM
uHTepderic oberyaeT 3Ty 3a71a4y.

Teopernueckas yactb OOyuyeHHsS BKJIIOYaeT B ceOsd 3HAKOMCTBO C Ha3HAYCHHEM,
CTPYKTYpOHl M yCTPOWCTBOM POOOTOB, C TEXHOJOTMYECKMMU OCHOBaMHU COOPKM M MOHTaXa,
OCHOBaMU BBIUUCIUTEIbHON TEXHUKH, CPEICTBAMU OTOOpakeHUs HH(OPMALIUH.

K OCHOBHBIM OTJIHYHUTEJIbHBIM OCOOCHHOCTSIM HACTOSIIEH NPOrpamMMbl MOKHO
OTHECTH:

- KeHCOBYIO CUCTEMY 00Y4YCHHS,

- oOyueHue NpOeKTHOU NeATeNbHOCTH;

- HaINpaBJICHHOCTH Ha Pa3BUTHE SOft-KOMMETEHITHIA.

Kaxxnpiii Ke#ic cocTaBisIETCS B 3aBUCHMOCTH OT TEMbl M KOHKPETHBIX 3a/1ay, KOTOPbIE
MIPe1yCMOTPEHBI IPOTPAMMOIA, C YI€TOM BO3PACTHBIX OCOOCHHOCTEH IeTel, NX UHIUBUAYAIbHON
MTOJTOTOBJICHHOCTH, U COCTOUT M3 TEOPETUUYECCKOM U MPAKTHYECKOMN YacCTH.

CogepxaHue TPaKTHUECKUX padOT M BUABI MPOEKTOB MOTYT YTOUHSITHCS, B 3aBUCUMOCTH
OT HAKJIOHHOCTEH y4aluxcsi, HaTu4us MaTepuaoB, CPEACTB U Ip. Mojienu coOuparoTcst 1u60 1mo
TEXHOJIOTHYECKUM KapTam, T1u00 B cuiy ¢anTazuu odydaromuxcs. [lo mepe ocBoeHUs MPOEKTOB
MIPOBOIATCS] COPEBHOBAHUS POOOTOB, CO3/IaHHBIX MHIMBUYyaTIbHO UM TPYIIIaMH.



2. VYUEBHO-TEMATHYECKHUM ILJIAH

2.1.1. Ocnoenoii 6210k

KoauuecTBO 4yacoB

Ne Pasnen
Teopus IIpakTuka Bcero
1. BBenenue B 00pazoBareibHYIO Mporpammy, 1 1 2
TeXHUKa 0€30TIaCHOCTH
2. | OCHOBBI KOHCTPYUPOBAHHMSL. 4 14 18
3. | OcHoBsl mporpammupoBanus LEGO 8 22 30
MINDSTORMS Education EV3.
4. | IoaroToBka MPOEKTHBIX paboT 2 18 20
5. | 3amuTa mpoekToB 2 2
6. | PabGota B Unrepnere. [louck nndopmanmu o 1 3 4
Jlero - copeBHOBaHUSIX, ONTUCAHUN MOJIEIEH,
dhoTorpaduii poOOTOB.
7. Pa3zpaboTka KOHCTpYKIIUA pOOOTOB IS 2 24 26
BBITIOJTHEHUS Pa3IMYHBIX 3a]1a4.
8. [ToaroToBka Kk COpEBHOBaHUSAM 2 16 18
9. | IoaroToBka MpOEKTHBIX PabOT 2 20 22
10. | 3amwura mpoekToB 2 2
Hroro: 22 122 144




3. COAEP’)KAHUE MPOI'PAMMBbI
Pa3nen 1: BBenenne B po00TOTEXHUKY.
Tema: Ilonamue o Pooomomexnuke
BBenenue B Hayky o poGotax. OCHOBHBIE BUbI POOOTOB, WX NMpuMeHeHHne. Hanpasienus
pa3BuTus podoTorexHuku. Hopeilne TOCTHXEHUS HAYKH U TEXHUKH B CMEXHBIX 00JIaCTSIX.
TexHuka 6e30MaCHOCTH.

Pa3nes 2: OcHOBBI KOHCTPYHPOBaHHA. XapaKTePUCTUKHU PodoTa.

Tema:  Bepcuu komnnekmoe  EV3. Kpamxkuii 0030p CO0epIHCUMO20
PpobomomexHuuecKo20 Komniekma.

JlomamHsss U oOpa3oBaresibHasi Bepcus, cxojacTBa U pasnuuus. O030p coAEpPKUMOI0
HabOpOB (JaTYUKU, CEPBOMOTOPHI, OJIOK, MPOBOJA, IETaIu KOHCTpYKTOpa). Ha3Banus neranei.

Paznen 3: OcnoBbl nporpammupoBanuss LEGO MINDSTORMS Education EV3.

Tema: O030p cpeabl NPOrpaMMHpPOBAHUS.

[Tanutpa 6mokxoB. CrpaBounsle MaTepuansl. Camoyuurens. [Ipoext. HoBast mporpamma.
CoxpaHneHnne mpoekTa, mnporpammbl. OcHOBaTeIbHBIM pazbop mamutpel Oj0koB. CoeauHEHUs
6nmokoB. IlapamnensHbie mnporpammsbl. [lonkmioueHne poOoTa K KOMIBIOTEPY U 3arpyska
nporpammbl. USB-coenunenue. Bluetooth-coequnenne. OOpluHas 3arpys3ka. 3arpy3ka ¢
3amyckoM. 3ammyck parmenTta nmporpamMmMbl. HaGmonenne 3a coctostaueM moptoB. O6o3peBaresns
namMsTH. Buszyanusaius BeIMOTHSIEMON B JaHHBIA MOMEHT YacTH MPOTPAMMBEI.

Tema: Moropsl. IIporpaMmmupoBanue ABHKEHU I 110 Pa3/IMYHBIM TPACKTOPHUSAM.

KonctpynpoBanne skcmpecc-6ota. [loHsitue cepBoMoTop. YCTpPOMCTBO CEepBOMOTOpA.
[TopTel a7  MOAKITIOYEHUS CEPBOMOTOPOB. 3ejieHas manuTpa OnokoB  ([leficTBus).
[TonoxurensHOE M OTpULIATENILHOE JBMKEHHE MoTopa. OmnpenencHue HANpaBiICHUs IBUKCHUS
MoTopoB. bioku «boJbioii MmoTop» u «Cpeanuii MmoTop». BriGop mopra, BeIOOp pexkuma
paboThl (BBIKIIOYHUTD, BKIIOUUTh, BKIOYUTHh HAa KOJIMYECTBO CEKYHJ, BKIIOUUTH HA KOJIUYECTBO
TPaayCcoB, BKJIIOYHTh Ha KOJMYECTBO OOOPOTOB), MOIIHOCTH JABHTarelisa. BriOop pexuma
OCTaHOBKH MOTOpA.

brnok «He3aBucumoe ynpapJienne moropamm». biok «PyseBoe ynpapJienue

VYupaxnenue 1. OTpaboTka OCHOBHBIX JIBHDKCHHH MOTOPOB.

Yupaxuenue 2. Pacuer aBmwxeHus po6oTa Ha 3aJJaHHOE PACCTOSIHUE.

VYnpaxuenue 3. Pacuer 1BMKEHUH 10 JIOMaHOM JIMHUU.

3amaHus s CaMOCTOSTEIbHOM paboThI.

Tema: PaGora ¢ moacBeTKoi, JIKPAHOM U 3BYKOM.

PaGora c sxpanom. BeiBoj huryp Ha skpan nucruiest. Pexum otobpaxenus guryp. BeiBoa
aJIeMEHTapHbIX (uryp Ha skpaH. BeiBoj pucyHka Ha skpaH. ['paduueckuit pemakrop. BeiBon
PUCYHKA Ha DKpaH.

3amaHus s CaMOCTOSITENbHOM paboTHI.

PaGora ¢ moncseTtkoil kHOmok Ha Ormoke EV3. brnok mHAMKaTOopa COCTOSHHS MOJYJIS.
Bri6op pexuma. Yopaxknenue. JlemoHctpaius paboTsl MOACBETKH KHOMOK. PaboTa co 3ByKoM.
brnox Bocmpou3BeneHus 3ByKOB. PexxuM mpourpbeIBaHusi 3BYKOBOTO (haitna. Bocnpoussenenue
3aMMCcaHHOTO 3BYKOBOTO (paiina. PexxuM Bocipon3BeieHNUS TOHOB U HOT.

3amaHus s CaMOCTOSITENBHOM pabOTHI.

Tema: [ukiu. IIpepeiBanue nukiaa. Huki ¢ mocryciaosuem.

OpankeBas mporpamMHasi manutpa (YmpaBieHue omepatopamu). CUeTUHMK HTEpalMid.
Howmep nukina. YcnoBue 3aBepiiienus padotsl 1ukia. [IpepeiBanue mukia. BapuanTtel BeIXo1a U3
uukia. [IpepriBanue BHINOTHEHUS IUKIIA U3 MApauIeTbHON BETKH MPOTPAMMBI.

3amaHus s CaMOCTOSITENIBHOM paboTHI.

Tema: CTpykrypa “Ilepexmnrouarens”.

Ecnu — 1o. bnok “Ilepexitouarens”. [lepekmtouarens Ha BUJ BKIAA0K (MoJHast popma,
KkpaTka ¢opma). JlonomHuTensHOE ycnoBue B CTpykType [lepexmtodarens.



3aganus A1 CaMOCTOSATEIBbHOM padoThI.

Tema: PaGora ¢ naTunkamu.

JdaTuuk kacaHus.

Buemnuit Bua. Pexum nsmepenus. Pexxum cpaBHenus. Pexxum oxunanus. M3meHenue B
61oke oxxuganus. Pabora 610ka MEepeKTIOueHHsI ¢ TPOBEPKOM COCTOSHHS JaTYMKA KaCaHUsI.

YnpaxxHeHus.

3agaHus A1 CaMOCTOSATEIBLHON padoTHI.

JlaTyuk uBera.

JlaTuuk mBeTa M MporpaMMHBIA 070K marduka. OOiacTé KOPPEKTHOH pabOThl IaTYHKA.
Br16op pexxnma paboThl maTumka. PexxuM ompeseneHuss ¥ CpaBHCHHS I[BeTa. Pexxum m3mMepeHus
WHTEHCUBHOCTH OTPAXEHHOTO CBeTa. PexuM m3MepeHusi HHTEHCUBHOCTH BHEITHETO OCBEIICHUS.
Pexxum kanmOpoBku gatuuka. [Ipumep BBITIONIHEHUS peXMMa KadHMOpPOBKH. Pexum oXuaHus
JaTYMKA I[BETA.

YnpaxxHeHus.

3agaHus A1 CaMOCTOSATEILHON padoTHI.

JaTuyuK rupoCKONMUYecKuil.

JlaTuuk rUpocKkon M MporpaMMHbIN Onok natduka. HampaBnenue BpamieHus. Pexumbl
paboThl TaTYMKa TUPOCKOII.

YnpaxxHeHus.

3amanust 17151 CaMOCTOSITEIBHOU PaOOTHI.

JaT4uK yJabpTpa3ByKoBoOIii.

JlaTuuk ynbTpa3ByKa M IpOrpaMMHBIH 0610k gatuuka. Onpenenenue pa3opoca mycka BOJH.
Crpykrypa 0110Ka yapTpa3ByKa B peKUMe U3MEPEHHUS.

YnpaxxHeHus.

3amaHust 17151 CaMOCTOSITEIbHOU PaOOTHI.

HNudpakpacHblii 1aTYHUK.

NudpakpacHplii JaTYMK, MasdOK M HMX MpPOTpaMMHBIC OlokH. Pexxum ompeneneHus
OTHOCHUTENILHOTO pacCTOsIHUA 10 oObeKkTa. PexxuMm omnpeneneHus: pacCTOSHUS W YTJIOBOTO
MOJIOKEHUsST Masika. MakcuMarnbHble YTkl OOHapyXeHHs HH(QPaKpacHOTO Maska. Pexumbl
MIPOrpaMMHOTO 0J10Ka MHPPAKPACHOTO JaTurKa. PexuM IUCTaHIMOHHOTO YIPaBJICHHUS.

YnpaxxHeHus.

3amaHus s CaMOCTOSITENIbHOM pabOTHI.

Pa3neu 4: [loaroroBka npoeKTHHIX padoT.
OO6yuaromuecs paboOTalOT HaJ MPOEKTaMHU POOOTOB, MHIWBHAYAIBHO WM B COCTaBe
KoMaHJipl. TeMaTruky BRIOMPAIOT CaMOCTOATEIBHO WM C TIOMOIIIbIO HACTABHUKA.

Pa3znen 5: 3ammTa npoexkToB.
3amuTa IpoXoIUT B BUJIE NMMPE3CHTAIIMHU ITPOCKTOB HA OTKPBITOM 3aHATHH, KOH(PEPCHIIHH,
POAMTEIIBCKOM COOpPaHUU H JIp. MEPOIIPUSATHSX.

Pa3nen 6: PaGora B mHTEpHeTE.
[Touck mHpOpMAIUU O COPEBHOBAHMSIX, OMUCAHUS MOJelell pOOOTOB U MHCTPYKIHH K
HUM, UJIeH U CO3/1aHMs] IPOEKTOB.

Paznen 7: PaspaboTrka KOHCTPpyKIHii po00OTOB.

Pa3paboTka, cOopka, MporpaMMHpOBaHHE M TECTHPOBaHHE POOOTOB ISl PELICHUS
pa3nuuHbIX 331a4. Pabora B mporpamme LDD (Lego Digital Designer) — co3manue HHCTPYKITHH K
poboTy.

Pa3znean 8: IloaroroBka K COpeBHOBAHMSAM.



3HAKOMCTBO C PETJIAaMEHTOM COPEBHOBAHHI MO0 pOOOTOTEXHMKE, B YACTHOCTU C BUAAMHU
COpPEBHOBaHMil. 3HAKOMCTBO C Pa3IMYHBIMU TPEOOBAHUSMH K Pa3HbIM BO3PACTHBIM KaTErOPHUSIM.
PaccmoTpenue cnalObIxX U CHIIBHBIX CTOPOH Ka)/I0TO BHJIa COPEBHOBAHUH.

Pa3nen: OcHOBHBIE BU/IbI COPEBHOBAHMSI U JJIEMEHTHI 3a/1aHU .

Tema: CopeBHoBanus “Cymo”.

Permament coctszanuii. CopeBHOBaHHS pPOOOTOB-CyMOHMCTOB. Pasmepwnr pobota. Bec
pobota. Bapuantel koHCTpYyKUMii. [IpuMepsl alropuTMoB.

YnpaxxHeHus.

3anaHus 1Ji1 CaMOCTOSITENIbHOM paboTHI.

CopeBHOBaHUS.

Tema: IIporpaMmmupoBanue IBUKEHHS 110 JTUHUH.

BapuanTs! cienoBanus mo auHuM. Bapuantsl poOoTa ¢ OAHUM U IBYMS JaTYMKaMHU 1IBETA.
KanubpoBka natunkoB. OTpakeHHEe CBETOBOTO MOTOKA MPH Pa3HOM PACIIONIOKEHUH JaTYrKa HaJl
MOBEPXHOCTHIO JIMHUH. AJTOPUTM PYYHOU KanmuOpoBkH. OmpeneneHue TEKYIIETro COCTOSHHS
JaTYUKOB. AJITOPUTM aBTOMATHYECKON KaJTUOpPOBKU. AJNTOPUTM JBMXKEHMS MO JMHUM “‘3urzar’
(nuckpeTtHast cuctema ymnpasiieHusi). AnroputM “Bonna”. Tlomck um mojacueT mepeKpecTKOB.
WNuBepcHas nunus. [Ipoe3 MHBEpCHOTO yyacTKa ¢ TpeMs JaTYMKaMHU 1[BETa.

YrpaxxHeHus.

3amanHust 17151 CaMOCTOSITEIBHOU PaOOTHI.

Tema: CopeBHoBanus “KerejabpuHr”.

Pernament coctsazanmii. CopeBHoBanue ‘“Kerembpunr”. Pasmepsr pobota. Bec poboTa.
Bapuants! koHCTpyKIIMi. [Ipumeps! anropuTMoB.

YnpaxxHeHus.

3amaHust 17151 CaMOCTOSITEIbHOU PaOOTHI.

CopeBHOBaHUS.

Tema: [oAroToBKAa K peruioHaJIbLHBIM COPEBHOBAHMU M.

3HAKOMCTBO C pPerJIaMEeHTOM MEKIyHAPOIHBIX COPEBHOBaHUH 10 poboToTexHuke “WRO”.
3HAKOMCTBO C Pa3IMYHBIMH TPEOOBAHUSMHU K pa3HbIM BO3PAaCTHBIM Kareropusim. Paccmorpenue
cmabbIX M CWJIBHBIX CTOPOH KaXJIOTO BHJA copeBHOBaHWH. Pa3paboTka poOorta. UmkenepHas
KHHUTA.

TpenupoBka Ha MOJSX.

Tema: BHyTpeHHUE COPEBHOBAHMS.

[ToarotoBka. CopeBHOBaHuUA. Pe3ynbTaThl.

Pa3znen 9: IloaroroBka npoeKTHHIX padoT.
OOyuaromuecss paboTalOT HaJ MPOeKTaMU pPOOOTOB, MHIUBUIYAIbHO WM B COCTaBE
KoMaHJIpl. TeMaTruky BRIOMPAOT CaMOCTOSITENIFHO MIIH ¢ IOMOIIbIO HACTABHUKA.

Pa3znen 10: 3ammTa npoeKkToB.
3amuTa MpoXo UT B BUJIE IIPE3CHTAIIMN ITPOCKTOB Ha OTKPHITOM 3aHSATUH, KOH(EPEHITUH,
POAMTEIILCKOM COOpaHUU H JIp. MEPOIIPUSATHSX.



4. OBECIIEYEHME ITPOI'PAMMBI

4.1. Meroanueckoe odecreyeHue

[TocTpoenue 3aHATHS BKIIOYAeT B ceOs (HpOHTATBHYIO, HHIUBUAYAIbHYIO U TPYIIIOBYIO
paboTy, a TakKe HEKOTOPBI COpPEBHOBATENBHBIM 3ieMeHT. [IporpamMmoill mpeaycMOTpeHO
IMPOBCACHUC KOM6I/IHI/IpOBaHHI)IX 3aHATHI: 3aHATHSI COCTOST M3 TCOpCTH‘IGCKOfI n HpaKTI/ILIGCKOIZ
‘laCTeﬁ, HpI/I‘IéM 0oJIbIIIEE KOJIMYECTBO BPCMCHH 3aHUMACT UMCHHO ITPAKTUUYCCKAA 4aCThb.

Dopmbl opzanuzayuu y4eOHbIX 3AHAMUIL.
- Oecena;

- JIeKIUS;

- nabopaTopHO-TIpaKTUUYECKast paboTa;

— TEXHHYECKOE COPEBHOBAHMCE;

— TBOpYECKasl MacTepCKasi;

—  WHAMBUWIyaJIbHAS 3aIUTa MPOCKTOB;

-~ TBOPYECKUH OTYET.

Memoowvt obpazoeamenvHoil OesasmenbHocmu:

— 00BICHUTETHLHO-WITIOCTPATUBHBIN;

— 3BPUCTUYECKUI METO/I;

— METOJIT YCTHOTO W3JI0K€HUsI, TO3BOJISIIONINN B JOCTYmHOM (GopMe JOHECTH [0
oOyuarouuxcs CiI0KHBIM MaTepual;

— METOJI TTPOBEPKH, OLICHKH 3HAHWN W HABBIKOB, MO3BOJIAIONIMI OIICHUTHh TEpeIaHHbIE
MeIaroroM MaTepua’bl M, IO HEOOX0IMMOCTH, BOBpPEMSI BHECTH HEOOXOIUMBIE KOPPEKTHPOBKHU TIO
YCBOCHHUIO 3HAaHUW HA MTPAKTUYECKUX 3aHSITHIX;

— HCCIEA0BATENHCKUNA METO T 00yUIEHUS, NAIOIIHI 00yJarOIIMMCsl BO3MOXKHOCTD ITPOSIBUTH
ce0s1, TOKa3aTh CBOM BO3MOYKHOCTH, TOOUTHCS OTIPEICTICHHBIX PE3YJIbTaTOB.

— MpOOJIEMHOTO HM3JIOKCHHUSI MaTepuajia, Korja Tepes OOydaroIuMcsl CTaBUTCS HEKast
3a/1a4ya, MO3BOJISIONIAS PEUTUTh OMPEIEICHHBIN 3Tall Mpoliecca 0OydeHHUs] U TIEPEHTH Ha HOBYIO
CTYyIeHb O0yUYCHHS,

— 3aKPEIUICHHUS U CAMOCTOSITEIIbHON PabOThI 10 YCBOCHHIO 3HAHUH M HABBIKOB;

— JIMAJIOTOBBIM U TUCKYCCUOHHBIH.

Ileoazozuueckue mexnonozuu

B npouecce o0ydeHus 1no mporpaMme, MCIOJIb3YKOTCS pa3HOOOpa3Hble MEAAroruueckue
TEXHOJIOTUU:

— TEXHOJIOI'MH Pa3BUBAIOIIETO 00y4eHUs], HalpaBJIeHHbIE Ha OOI1ee LEI0CTHOE Pa3BUTHE
JIMYHOCTH, HA OCHOBE aKTUBHO-JESITEIBHOT0 crIoco0a 00y4YeHHUs1, yUUTHIBAIOIINE 3aKOHOMEPHOCTH
pa3BUTHS U 0COOEHHOCTH UHIUBUIYYMA;

— TEXHOJIOT'MH JINYHOCTHO-OPUEHTHPOBAHHOTO OOYYEHHs, HAIpaBJCHHbIE HAa pPa3BUTHE
UHAMBUIYAIbHBIX I103HABATENIbHBIX CIIOCOOHOCTEH  KakJgoro pebeHka, MaKCHUMajbHOe
BBISIBJICHUE, PACKPBITUE U UCTIOJIb30BAHUE €TO OTIbITA;

— TeXHOJIOruH U PepeHIIMPOBAHHOTO 00yUeHus, oOecreunBarole o0ydeHne Kaxa0ro
oOyuaromnierocss Ha ypoBHe €ro BO3MOKHOCTEH U CIOCOOHOCTEI;

— TEXHOJIOT'MH COTPYAHUYECTBA, peaU3yIolIie 1eMOKpaTH3M, PaBEHCTBO, MApTHEPCTBO B
OTHOIIEHMSIX TeJarora 1 o0y4aromerocsi, COBMECTHO BbIPa0aThIBAIOT LEJIH, COAEPIKaHUE, AAIOT
OLIEHKH, HaXO/SICh B COCTOSIHUU COTPYIHHUYECTBA, COTBOPUYECTBA.

— IPOEKTHbIE TEXHOJIOTUH — JIOCTHKEHHUE 1IeJTH Yepe3 AeTAIbHYI0 pa3paboTKy MpoOieMBl,
KOTOpast JIOJDKHA 3aBEPIIUTHCS  pealbHbIM, OCSA3a€MbIM  IPAKTUYECKHM  PE3yIbTaTOM,
0(OPMIICHHBIM TEM HUJIM HHBIM 00pa3oMm;

— KOMIIBIOTEPHbIE TEXHOJOTHH, (OpMHUpYIOLINE yMeHHe paboTaTh ¢ HH(poOpMaruei,
UCCIIeI0BAaTENIbCKUE YMEHHUSI, KOMMYHUKATUBHBIE CIIOCOOHOCTH.

B mpakTuke BBICTYNAIOT pa3IMyHble KOMOWHAIIMM 3TUX TEXHOJIOTUH, UX JIEMEHTOB.



OCHOGHBIM MEMOOOM OP2aHU3AUUU YUEOHOU 0eAmeIbHOCIU NO NPOZPAMME AGIAEMCA
Memoo Keilcos.

Keiic — onucanne npo6aeMHOM cuTyaliny NOHATHON M OJIM3KOM 00YydJaloMIMMCs, PEIICHNe
KOTOpOH TpeOyeT BCECTOPOHHETr0 W3y4YeHHs, IOMCKA JONOJHHUTEIbHON WHpOpMaLuu U
MO/ICTTUPOBAHUS CUTYAIH WK 00BEKTa, C BHIOOPOM HanboJIee MoIXOISIIETO.

Ipeumywecmsea memooa Keticos:

- [IpaxTryeckast HanpaBIEHHOCTb. Kelic-MeTo ] MO3BOIISIET MPUMEHUTH TEOPETUIECKUE 3HAHUSA K
PEIICHHIO MPAKTIYECKUX 3a/1a4.

- WNuTepaktuBHblii  popmar. Kelic-meron obOecnieunBaer Oonee (dekTHBHOE YCBOEHHE
Marepuaia 3a CYeT BBICOKOW ASMOIMOHATHLHOW BOBJICYCHHOCTH M AKTHBHOTO YYaCTHsl OOy4aeMbIX.
VY4acTHUKM NOTPYXKarOTCs B CUTYAIMIO C TOJIOBOM: y Keiica €CTh IJIaBHBIA T'epOil, HA MECTO KOTOPOTO
CTaBUT ce0si KOMaHIa M pelaeT mpoOiieMy OT ero Jimna. AKIEHT Tpu oOy4eHHM JiejlaeTcs HE Ha
OBJIaJICHHE TOTOBBIM 3HAHKEM, & HA €TO BBIPAOOTKY.

— Konkpernsle HaBbIkH. Kelc-MeTO1 O3BOJISIET COBEPUIEHCTBOBATh YHUBEPCAJIBHBIC HABBIKU
(soft-komreTeHII), KOTOPbIE OKa3bIBAOTCS KpaiHe HEOOXOIMMBI B pealTbHOM paboueM mporiecce.

YCII0BHO MOKHO BBIJIEUTH CJICAYIOIINE BU/IbI KEHCOB:

1. InxeHepHO-TIpaKTHYeCKHA

2. lmxeHepHO-COLMaTbHBII

3. MHkeHepHO-TEXHUYECKUI

4. HccnenoBatenbCKuii (MPaKTHYECKUA W TEOPETHUECKIHN )



B xone paboTsI HaJ| KeHcoM 11er1eco00pazHo UCOBb30BaTh CIIEAYIOIINE METO/IbI, IIPUEMBI,
cpencrtsa U (hopMbI OpraHU3aIUK, BHECCHHBIC B TAONHUILY:

Ne DopMbl MeToabl ¥ IpUEMBI Bo3MokHBII ®opMBbI KOHTPOJIA
OpraHu3anuu AUAAKTHYECKH I
MaTepuaJ
1 OBpucTHYECKAs - 3BPUCTHYECKUI IIPE3EHTAaLNS, (GpOoHTaNbHBIN U
Oecena uim METO/I; IUIaKaT, KAPTOUKH, | MHAUBUAYaJIbHbII
JAeKUuUs - METOJ] YCTHOT'O BUJIEO YCTHBIH OIpoc
U3JI0KEH U,
IIO3BOJISIOIINN B
JOCTYNHOM (opme
JIOHECTH 10
00yJaronuxcs
CJIOKHBIN MaTepuall,
2 Hrpa - IPAKTUYECKUI [IpaBuJIa UIpHl, peduieKCUBHBIN
METO/I; KapTOUKHU C CaMOaHaju3,
- UTPOBBIE METO/IbI; | OIIMCAHUEM POJIei KOHTPOJIb U
WJIH 3a1aHUH, CcaMOOIIeHKa
aTpUOYTHKA UTPBHI 00yJaronmxcs
3 JlabopaTopHo- -penpOIyKTUBHBIN BHJICO, B3aHMOOIICHKA
MpaKTH4ecKast -4aCTUYHO- npe3eHTalus, o0y4arouMucs
pabora MTOMCKOBBIN IUTaKaThl, KAPTOUKU | paboT JIpyr apyra
C OIIMCAaHUEM X0/
paboThI, CXEMBI
COOpKH M T.I.
4 IIpoext - IIpe3eHTaLMs, 3aIuTa IpoeKTa,
HUCCIICIOBATEIILCKUHN | BUIECO, IaMATKA y4acTHe B HAy4HOU
METOJL palboThI HaJ BBICTaBKE
-4aCTU4HO- IIPOEKTOM
MTOMCKOBBIH (B
3aBUCUMOCTH OT
YPOBHS ITOATOTOBKH
JIETEi)
5 Hccnenosanue - IIpe3eHTaLMs, KOH(epeHIHsI
UCCIIEOBATEIbCKUN | BUJIEO, ONTUCAHHE
METOJ1 X0J1a UCCIIEN0BAHUS
U T.JI.

Y4eOHO-MeTOAMYECKHE CPeCTBA 00yYeHH s :
— CIeUaIM3UPOBaHHAs JIUTEpaTypa o poOOTOTEXHUKE, M0A00pKa KYPHATIOB;
— HabOpBI TEXHUYECKOM TOKYMEHTAIIUU K IPUMEHSIEMOMY 000PYA0BAHHUIO;

— 00pas1bl MOJIeNIel U CHCTEM, BHITIOJTHEHHbIE 00YJYarOIIUMHUCS U TIEAaroroMm;
— MJakaTsl, (GOTO U BUACOMATEPUAIBL;

—y‘le6HO'MeTOI[I/I‘{eCKI/Ie mocoous g neaarora M 06yqa101u1/1xc51,

BKJIHOYaromume

IUJAKTHYECKUH, WH(POPMALMOHHBIA, CHOPaBOYHBIA MaTepuanbl Ha Ppa3IMYHBIX HOCHUTENSX,
KOMIBIOTEPHOE U BUJIEO 000PYAOBaHUE.
[Ipumensiemoe Ha 3aHATUAX JUJAKTHYECKOE U Y4eOHO-METOAMYEecKoe obecreueHue
BKJIIOYAET B ce0sl AIEKTPOHHBIE YUEOHUKH, CIIPAaBOYHBIE MAaTEPUaIbl U CUCTEMBI HCIIOJIB3yEMbIX
nporpamm, HTepHeT, paboune TeTpaau 00yJaronnxcsl.



4.2. MarepuajibHO-TeXHHYeCKOe obecrneyeHue

Kabuner, ocHameHHbIi KOMIbIOTepHOU TexHUKOH, HE MeHee | I1K Ha 2 yuyeHuka.

Koncrpykropsr LEGO MINDSTORMS EV3, I10: RobotC

PekoMeHryemoe yaeOHOE 000pyI0BaHNe, pacCYNTaHHOE Ha rpynmy u3 10 yuammxcs:

JInausa 1 «OcHOBBI pOOOTOTEXHHKH Koa-Bo | Exa. usm
bazoBbiii HabOP U1l U3Yy4EHUSI pOOOTOTEXHUKHU 5 LIT.
PecypcHblii Habop A1 n3ydeHus: poOOTOTEXHUKU 5 LIT.
Hononaurensubiii Habop LEGO — 964 1(nmHeBmaTuka). 4 IIT.
JlaTuuk TemiepaTypsl 5 LIT.
Wndpakpacusiii narunk +UK mask 5 LIT.
JlaTuuk Bera 5 IT.
3apsiIHOE YCTPOUCTBO MOCTOSTHHOTO ToKa 10B 5 IT.
Becsl 1 IT.
CexyHnnomep 1 IIT.
W3meputenbHas pyneTka 1 IIT.
Isernnie kyouku Sem*Sem (- [ R [ 4 IIIT.
Pamku 1 kyObI 17151 3aMepa poOOTOB IT.
Meb6enbpHbIe MUTHI 7151 COOPKH JTAOUPHUHTA IIT.
[{BeTHas u3oseHTa (Y€pH., KpPACH., 3€11., CHH., )KEIT., OeIl.). 6 IIT.
['oToBBIE MOJIS )1 3aJaHUI 1 COPEBHOBAHMIA. IIT.
Cron ans 3amycka po60ToOB IIT.




5. MOHUTOPHUHI OBPA3OBATEJ/IBHBIX PE3YJIbTATOB

CucremMa 0OTC/IeKUBAHNUS, KOHTPOJIA U OLIEHKH Pe3y/bTATOB Mpouecca o0y4eHus: 1o
JAHHOW IIPOrpaMMe UMEET TPU OCHOBHBIX JIEMEHTA!

- Onpeznenenue HauYalIbHOIO YPOBHS 3HAHUI, YMEHUN U HABBIKOB OOyYarOIINXCS.

- Texymuii KOHTPOJIb B TEUEHUE YUEOHOTO roJ1a.

- ITOrOBBII KOHTPOJIb.

BXxo/1H0ii KOHTPOJIb OCYIIECTBISIETCA B HaYalle 00y4YCHHUS, UMEET CBOCH IIEIIbIO BHISIBUTH
UCXOJHBIA YPOBEHb MOATOTOBKU 00yJarOIINXCS.

BxoaHO# KOHTPOJIb OCYIIIECTBIIACTCS B XOJ€ MEPBBIX 3aHATHH C MOMOIIBI0 HAOIIOACHUS
rejarora 3a paboToi 00y4JaroImmuxcs.

Texyummii KOHTPOJIb IPOBOJUTCS B TeUEHUE YueOHOTro roja. Llenp Tekyiero KOHTposs —
OTPEJIENIUTh CTENEHb U CKOPOCTh YCBOCHHS KaXK/IbIM peOCHKOM MaTepHuallia U CKOPPEKTUPOBATh
nporpaMmy oOy4deHus, eciiu 3To TpeOyercs. Kpurepuii Tekyiiero KOHTpoJisi — CTENEHb YCBOCHHUS
0OyyaroUIMMUCS COJEP)KAHUS KOHKPETHOro 3aHATHSA. Ha KakJIoM 3aHSATHM IpernojaaBaTeib
HaOMrogaeT U GPUKCUPYET:

- ieTeil, JIErKOo CIPaBUBIINUXCS C COACPKAHUEM 3aHSTHUS;

- IETeH, OTCTAIOIIUX B TEMIIE WJIA BBITIOTHSIONIUX 3aJaHUS C OIMOKaMH, HEJ0YETaMu;

- ieTeil, COBCEM He CIIPaBUBLIMXCS C COJEpHKAHUEM 3aHSITHSL.

HToroBplii KOHTPOJb TNPOBOIUTCS B KOHIE ydeOHOoro rojga. Bo Bpemst uToroBoro
KOHTpOJIS omnpezensieTcs: (akTUYecKOoe COCTOSIHUE YPOBHS 3HAHMN, YMEHUMN, HaBBIKOB peOeHKa,
CTENIEHb OCBOEHMSI MaTepuala MO0 KaXJOMYy H3YYEHHOMY pasfelly M Bcell mporpamme
00BeAMHEHHUS.

®opMbl OJBEICHUS UTOTOB 00y4YeHUsI:

- UHAMBHUAYyaJibHas YCTHas/IMCbMEHHAs MIPOBEPKa;

- (ponHTanmBHBIN OMIpoc, Oecena;

— KOHTPOJIbHBIE YIIPAKHEHUSI U TECTOBBIE 33JIaHNUS;

—  3allMTa UHIWBUAYAIBHOTO WIHA IPYNIIOBOTO MPOEKTA;

- BBICTaBKa paboT;

—  MEXTPYIIIOBbIE COPEBHOBAHMS;

- B3aMMOOIICHKA 00yJaromuMucs padboT Apyr Ipyra.

Opna 13 GopM TeKyLIero 1 HTOroBoro KOHTPOJIsi - COPEBHOBAHMUSL.

Ouenka pe3yJabTaToB.
ITo wroram cocraBiseTcss TaOJaUIlA OTCICKUBAHUSA OOpPa30BATEIIBHBIX PE3YJIbTaTOB, B
KOTOPO# 00YJaOIIHEecs M0 KaXJI0H TeMe BBIXOIAT Ha CIICAYIONIUES YPOBHH IIKAJIbI OIICHKH:
1. Bbicokuii pe3yabTar — MOJIHOE OCBOSHHE COJICPIKAHUS;
2. Cpennuit — 0a30BbIi YpOBEHB;
3. Huskwuii — ocBoeHHE MaTepraia Ha MUHUMAJIbHO JIOITYCTHMOM YPOBHE.

Tabauuma MOHUTOPUHIA 00Pa30BaTE/ILHBIX Pe3yJbTaTOB:

YpoBeHb pa3BUTHS YMEHHUI U HABBIKOB

VYpoBeHb BrageHus VYpoBeHb HaBBIKOB
O TEPMUHOJIOTHEN 1 VYpoBeHb HaBBIKOB CO3/1aHuUs
Ne - TEOPETUYECKUMU cOopku poboTa 1o IIPOCTENIINX
OO6yuaromerocs
3HAHUSAMH 110 UHCTPYKLIUH. porpamMmm
paszenaM mporpamMmbl (aropuTMOB).

Cenr. | Jek. | Maii. | Cenr. | Jek. | Maii. | Cenr. | Jek. | Maii.




@opmMbl  OTCIAEKHBAHMS W KOHTPOJS Pa3BHBAKOIIMX H BOCHUTATEIbHBIX
pe3yJIbTaTOB:

OIIEHKa YCTOHYHMBOCTH MHTEPECa 00YJAIOIIMXCS K 3aHATHUSAM C TIOMOIIBIO HAOMIOACHNUS
IeJjarora U CaMOOLIEHKU O00y4aroInXcs;

OIICHKa YCTOMYMBOCTM HHTEpeca OOydYaloIUXCsl K YYacTHI0 B MEPOIPUSTHUSAX,
HaNpaBJICHHBIX Ha (OPMHPOBAHUE W Pa3BUTHE OOIIEKYIbTYPHBIX KOMIIETCHIMHA C
MTOMOIIIBIO HAOIIOIEHUS TTe]arora ¥ CaMOOIICHKH 00yJaroIuXcs;

CTaTUCTUYECKUI YUET COXPAaHHOCTU KOHTUHIE€HTa 00Yy4aroIuXCsl;

CPaBHUTENbHBIA aHAJM3 YCIEIIHOCTH BBINIOJHEHUS 3aJaHui OOyJaromuMucs Ha
Ha4yaJIbHOM U MOCJIEYIOLIUX dTaaX OCBOCHUS IPOrPaMMBlI;

aHaJIN3 TBOPYECKHUX U MPOEKTHBIX pabOT 00ydaroOmuXcs;

co3ZaHue OaHKa MHAWBUIYaIbHBIX TOCTHKEHUN BOCIIMTAHHUKOB;

OIICHKA CTENEeHH y4YacTHsl W aKTUBHOCTH OOydYarollerocs B KOMaHJHBIX IMPOEKTaXx,
COPEBHOBATEIIBHOW U KOHKYPCHOM JI€ATEIBHOCTH;

OllCHKa JIMHAMUKM TIOKa3aTesled pa3BUTUS IO3HABAaTENIbHBIX CHOCOOHOCTEH
oOyvarormuxcsi  (BHUMaHHUS, TaMATH, HW300pPETaTeIbHOCTH, JIOTHYECKOTO |
MPOCTPAHCTBEHHOTO MBIIUIEHUS M T.J.) C IOMOIIbIO HaONIOEHUs Iegarora u
CaMOOTICHKH 00YJarOITUXCSI;

HaOmoAeHNe U GUKCHPOBAHUE U3MEHEHUN B TUYHOCTH U TTOBEJICHUN 00YUArOIINXCS C
MOMEHTA MOCTYIUIEHNS B 00beIUHEHHE U TI0 MEPE UX Y4acTus B JIEATEIbHOCTH;
WHIUBUAYaJIbHbBIE U KOJUIEKTUBHBIE Oeceibl ¢ 00y4JaroIMMHUCS.



6. CIMCOK TH®OPMALIMOHHbIX UCTOYHUKOB
6.1. HopmaTnBHO-TIPaBOBbIE JOKYMEHTBI

. ®enepanbhbiii 3akoH «O0 obpazoBanuu B Poccuiickoit @enepanun» Ne 273-D3 ot 29.12.12
roga. — [Dnekrponnsiii pecypc]. — Pexum gocryma:  base.garant.ru/70291362/
(nrOpMaOHHO-TIpaBOBOM MOpTan «l apaHT»).

. ITpuxa3z MunuctepctBa 006pazoBanus u Hayku Poccuiickoit @enepauun ot 09 Hos10ps 2018 T.
Ne 196 «O0 yTBepKICHHWH TIOpSIKA OPraHHW3AMM W OCYIICCTBICHUS 00pa3oBaTEIILHOMN
JESITEIbHOCTH 110 JOMOJIHUTENbHBIM 00I1e00pa30BaTeIbHbIM MIporpaMmam» [ DIeKTPOHHBIN
pecypc]. - Pexwmm nocryma:  https://www.garant.ru/products/ipo/prime/doc/72016730/
(nrOpMaOHHO-TIpaBOBOM MOpTai «l apaHT»).

. KoHmernmst  pa3BUTHS  JTOTIOJHUTENFHOTO O00pa30BaHUS JeTed, YTB. paclopsHKCHHEM
[TpaBurensctBa P® o1 4.09.2014 roga Ne 1726-p. [Dnexrponnsiii pecypc] — Pexxum nocryna:
http://MmuHoOpHayku.pd/nokymentor/ajax/4429  (odummaneHpiii  caiit  MwuHucCTEpCTBa
oOpa3oBaHus 1 Hayku PO).

. CanlluH 2.4.4.3172-14 "CaHuTapHO-31IUJEMHOJIOTHYECKHE TpeOOBaHUS K YCTPOWCTBY,
COJIEpP)KaHHUI0O M  OpraHu3aluud pexuMa paboTbl  00pa3oBaTENbHBIX  OpraHu3aluit
JOTIOTHUTENBHOTO 00pa3oBaHus jerell”, yTB. ['JTaBHBIM TOCyIapCTBEHHBIM CaHUTaPHBIM
Bpauom P® ot 04.07.2014 N 41. — [DnextpoHHbli pecypc]. — Pexum nocryna:
https://www.consultant.ru/document/cons doc LAW 168723/ (odurnmanbHBII cauT
crpaBoyHOU mpaBoBoi cucteMbl «KoHcynbTanTIlmocy).

. l'ocymapctBennass mporpamma P® «PasButne oOpaszoBanus ©Ha 2013-2020 romml,
yTBepkAeHHOU nocTanoBieHueM [IpasutenbctBa PO No 295 ot 15.04.2014 1. — [ DneKTpOHHBIH
pecype]. — Pexum mocryma: https://base.garant.ru/70643472/#friends (urdopmarimonHo-
npaBoBoit optan «["apanTy).

. CTparerusi MHHOBaMOHHOTO pa3BuTHUsl Poccuiickoin @enepanun Ha nepuoa 10 2020 rona,
YTBEpXKIECHHBbIM pacnopsokenueM [IpaButensctBa PO Ne 2227-p ot 08.12.2011 roma. —
[OnexTpoHHBIN pecypc]. - Pexum JIOCTYyTIA:
https://www.garant.ru/products/ipo/prime/doc/70006124/ (nadopmamoHHO-PaBOBOM MOPTAT
«"apanHT»).

. @enepanpHas 1eNeBas mporpaMMa pa3Butus oopaszoBanus Ha 2016-2020 roapl, yTBepKIeHHOK
[TocranoBnenuem IIpaButensctBa PO Ne 497 ot 23.05.2015 rona. — [DeKTpOHHBIN pecypc].
— Pexum mocryma: https://base.garant.ru/71044750/ (uubopMaMOHHO-IPABOBON OPTA
«"apanHT»).

6.2. UnpopmManmoHHble HCTOYHUKH JIJIS1 11€1aroroB

Anroputmuzanus u nporpammuposanue [Tekcr] / WM.H. ®amuna, WU.C. T'ymun, T.C.
Bboromonosa u np. — M.: Kyauu-Ilpecc, 2007. — 276 c.

bennosckas, JI.I. Mcnonb3oBanne LEGO-poOOTOB B MHIKEHEPHBIX MPOEKTaX LIKOJbHUKOB.
Ortpacneoii moaxon [Teker] / JI. I'. benuosckas, H.A. bennosckuii. — M.: JIMK Ilpecc, 2016.
bennosckas, JI.I'. Po6oTusupoBanHble 1abopaTtopHbie paboThl o pusnke. [IponenesTunyeckuii
kypc ¢usuku (+ DVD-ROM) [Tekcr] / JI. I'. bennosckas, H.A. benuosckuit. — M.: JIMK
IIpecc, 2016.

beikoB, B.I'. BBeneHne B KOMIBIOTEPHOE MOJCIMPOBAHUE YIPABISAEMBIX MEXAHUYECKUX
cuctem. Ot masitHHKA K poOoty [Tekct] / B.I'. beikos. — CI16: Hayxka, 2011. — 85 c.

BrnacoBa, O.C. OO6pa3zoBarenbHas pOOOTOTEXHMKAa B Y4eOHOW JEATENBHOCTH Yy4alluxcs
HavansHOU mkoJbl [Teker] / O.C. Bnacosa. — Uensobunck, 2014.


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

~

10.

11.

12.

13.

14.

JIyaun, P.M. IlporpamMmmupoBanue BcTpoeHHbIX cucteM. Ot mozaenu k pobory [Tekcr] / P.M.
JIyaun. — CII6: Hayka, 2011. — 183 c.

Metonuueckoe pykoBoAcTBO «PoboTtoTexHuka Ha ocHoBe TETRIX».

Mupommuna, T. @. Obpa3oBarenbHas poOOTOTEXHHKA Ha ypokax WH(POPMATUKH U (HU3KKE B
cpenHeil mkone: yaebHo-metoauueckoe nocooue [Teker] / — T.®. MupomuHa. — YensOnHCK:
Bsriag, 2011.

Huxynua, C.K. CopepikaHue Hay4HO-TEXHHUECKOTO TBOPYECTBA YYAIIUXCS U METOMbI
oOyuenns [Tekcr] / C.K. Hukynun, I'.A. Tlonrasen, T.I'. TloaraBen. — M.: MAU, 2004.
IMeppmibeBa, JI. II. OOpa3oBarenbHas pPOOOTOTEXHUKA BO BHEYPOUHOW y4eOHOU
NeSITeNLHOCTH: yaeOHO-MeToanueckoe nocooue [Tekcr] / — JI. I1. IlepdunbeBa. — UensOuHck:
Bsriag, 2011.

[letun, B. IlpoekTsl ¢ ucnons3oBanueM koHtposuiepa Arduino [Tekcr] / — CII6: BXB-
[TerepOypr, 2015.

[TontaBen, I'.A. CucTeMHBI NOAXOA K HAYYHO-TEXHUYECKOMY TBOPUYECTBY Y4dalllUXCS
(mpobnemsl opranmzauuu u ynpasienus) [Texcr] / I'.A. Tlonrasen, C.K. Huxymun, I'.1.
Jlosenxkuii, T.I'. [Tonrasen. —M.: U3parensctBo MAI. 2003.

Commep, V. [IporpammupoBanne MUKpOKOHTposiepHbIX miaT Arduino/Freeduino [Teker] /Y.
Commep. — CI16: BXB-Iletep6ypr, 2012.

Owmnumnmos, C. Ypoku podororexnuku. Konctpykuus. JBuxenue. Yopasinenue [Tekcer] / C.
Oununmos. — M.: JlabopaTtopus 3Hanui, 2017.

6.3. UnpopmMaumoHHbIe HCTOYHUKH AJIS 00YYAKO LM XCS

. beiikran, J[x. Koncrpyupyem po6otom Ha Arduino. Ilepseie maru [Tekcr] / Ix. bexran. — M:

Jlabopatopust 3uanuii, 2016.

. bermmosckas, JI. I'. V3naiite, kak nporpammupoBats Ha LabVIEW|[Texkct] / JI. . BennoBckas

— M.: IMK Ilpecc, 2014.

. briym, 1. U3ygaem Arduino. MHCTpyMeHTBI U MeTOJ TeXHUYECKOTO BoJmeocTBa [Teker] / 1.

biym. — CI16: BXB-Ilerepoypr, 2016.

. Mouk, C. IIporpammupyem Arduino. OcHoBsl paboTsl co cketuamu [ Tekct] / C. Monk. — CII6:

[Tutep, 2016.

. [Ipeaxo, M. 123 Dkcnepumenta no podotorexuuke [Tekcr] / M. Ilpenko. — M.: HT Ilpecc,

2007.

. ®umunmos, C. Ypoku pobotorexuuku. Koncrpykuus. JBmwxkenue. Ympasnenue [Tekct] / C.

Oununmos. — M.: JlabopaTtopus 3HaHu#, 2017.

. ®umunmos, C.A. Pobororexnuka mist aereit u poauteneit [Tekcer] / C. @umunmos. — CII6.:

Hayxka, 2013. - 319 c.



	1. ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	1.1. Цель и задачи
	1.2. Ожидаемые результаты
	1.3. Особенности организации образовательного процесса

	2. УЧЕБНО-ТЕМАТИЧЕСКИЙ ПЛАН
	3. СОДЕРЖАНИЕ ПРОГРАММЫ
	4. ОБЕСПЕЧЕНИЕ ПРОГРАММЫ
	4.1. Методическое обеспечение
	4.2. Материально-техническое обеспечение

	5. МОНИТОРИНГ ОБРАЗОВАТЕЛЬНЫХ РЕЗУЛЬТАТОВ
	6. СПИСОК ИНФОРМАЦИОННЫХ ИСТОЧНИКОВ
	6.1. Нормативно-правовые документы
	6.2. Информационные источники для педагогов
	6.3. Информационные источники для обучающихся


		2024-01-22T12:23:43+0300
	Рубцова Галина Александровна
	я подтверждаю этот документ своей удостоверяющей подписью




