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1. IOACHUTEJIBHASA 3AIIMCKA

[Iporpamma «PoGotorexnuka LEGO MINDSTORMS EV3» sBusercs mnporpammoit
TeXHOJIOTH4eckoii HampasieHHocTH Llentpa oOpasoBanusi «Touka pocta» MyHHIMIIAIBHOTO
OropkeTHOrO  0obIIeoOpa3oBarenbHOro  yupexaeHus «blOckas cpemusis o0meoOpazoBaTebHAS
LIKOJIa».

JononHurenbHas o0uieoOpa3zoBarenbHas oOlLepa3BUBarollas mporpamMmma paspa0oTaHa B
cootBeTcTBUH ¢ DenepanbHbIM 3aKOHOM OT 29.12.12 1. Ne273-D3 «O06 obpazoBanuu B Poccuiickoii
Oepnepauuny; npukazoM MwuHUCTEpcTBa 0Opa3oBaHusi W Hayku Poccuiickoit  ®eneparuu
(Muno6puayku Poccun) ot 09 HosiOps 2018 1. Ne 196 r. MockBa «O06 yrBepxkaeHuu I[lopsiaka
OpraHu3alMi M  OCYIIECTBJIECHUS O0Opa30BaTENbHOM  JEATENBHOCTH IO  JOHOJHUTEIbHBIM
o0meo0pa3oBaTeIbHBIM TIporpaMMamy; KoHmenuueil pasBUTHSA TOMOJHUTEIFHOTO 00pa3oBaHUs
nereil B Poccuiickoii denepannu, yreepxaeHHol pacnopsbkenueM [Ipasutensctsa PO ot 4.09.2014
r. Ne 1726-p; caHUTapHO-3IUAEMHOJIOIMUYECKUMU IpaBUjJaMud U HopMmatuBamu 2.4.4.3172-14
«TpeboBaHusl K YCTPOWCTBY, COJEpKAHUIO U OpraHMU3allUU pexuMa paboTbl 00pa3zoBaTeIbHbBIX
OpraHu3alMi JOMOIHUTEIBLHOIO 00pa3oBanus eTel (yTB. [ 1aBHBIM rocy1apCTBEHHBIM CAHUTaPHBIM
BpadoMm PO ot 04.07.2014 r. Ne 41); 'ocynapctBerHoit nporpammoii PO «Pa3Butue o6pazoBanus Ha
2013-2020 rompl, yTBepx)aeHHOW mocraHoBiIeHHeM llpaButensctBa PD ot 15.04.2014 r. Ne 295;
Crparerneii mHHOBaMOHHOTO pa3BuTus Poccuiickoir ®enepauuu Ha nepuoa no 2020 rona,
yTBEpXkAeHHBIM pacniopsbkeHueM [Ipasutensctea PD ot 08.12.2011 roga Ne 2227-p; @enepanbHOi
1IeJIeBOM TIporpamMmoit pa3sutus oopazoBanus Ha 2016-2020 roasl, yrBep)aeHHOM [TocTanoBIeHNEM
[IpaButensctBa PO ot 23.05.2015 roma Ne 497; PacnopspkeHneM MuHMCTEpCTBa MPOCBELIEHUS
Poccuiickoit @enepaunn ot 01.03.2019 Ne P-23 «O06 yTBep»,A€HUU METOAMYECKHX PEKOMEHIAINHA
[0 CO3JaHHUI0O MECT JJIs pealu3allud OCHOBHBIX M JIOTIOJIHUTENBHBIX 00Ie00pa3oBaTeIbHBIX
porpaMM LU(POBOro, €CTECTBEHHOHAYYHOTO, TEXHHYECKOT0 M TYMaHUTApHOrO MNpoduield B
o0pa30BaTeNbHbIX OPraHU3alMAX, PACIOJIOXKEHHBIX B CEJIbCKOW MECTHOCTHM M MalbIX Iopojax, W
JUCTAHIIMOHHBIX MPOrpaMM OOYUYEHMs ONpPEAETICHHBIX KaTeropuil oOydyarommxcs, B TOM YHUCIIEe Ha
0a3e ceTeBOro B3aMMOJCHCTBUA», METOJUUECKUX PEKOMEHAALUI 10 peanu3aluu o0pa3oBaTeIbHBIX
MPOrpaMM €CTECTBEHHOHAayYHOM M TEXHOJIOTMYECKOM HAaNpaBICHHOCTEH C MCIOJIb30BAaHUEM
o0opynoBaHus 1ieHTpa «Touka pocTay.

CoBpeMeHHBIH MeproJ] pa3BUTHS O0IIECTBA XapaKTepU3yeTcss MaclITaOHBIMU U3MEHEHUSMU B
OKpY’KaloIlleM MHpe, BIEKYIIMMHU 3a COOOW MEepecMOTp COLMAIbHBIX TpeOOBaHMN K 0Opa30BaHHUIO,
MIpeIoJIaraloIMMH €ro OPUEHTALINIO HE TOJIBKO Ha YCBOEHHE 00y4YalomUMCs OMPEEIEHHON CyMMBI

3HaHHﬁ, HO W Ha pa3BUTHUC €TI0 JUYHOCTHU, a TAKKEC OBJIAJCHUEC MCTAIIPCIMETHBIMU KOMIICTCHIIUAMMU.



bosbmMy BO3MOXKHOCTSIMU B pa3BUTUH JINYHOCTHBIX PECYPCOB IIKOJIBHUKOB 00J1a/1aeT MOArOTOBKA
B 00J1acTH POOOTOTEXHUKH.

DOBONIIOLIMS  COBPEMEHHOTO 0O0IIecTBa M TPOU3BOJCTBA OOYCIOBWIIA BO3HUKHOBEHHE U
pa3BUTHE HOBOTO Kjacca MallMH — POOOTOB, W COOTBETCTBYIOIIETO HAYYHOTO HANpaBJICHUS —
po6OTOTEXHUKH. POOOTOTEXHHKA —MHTEHCUBHO pa3BUBAIOLIAsICAd HAyYHO-TEXHUUYECKasl TUCLMILIMHA,
U3yyarollas He TOJbKO TEOPHUIO0, METOJbl pacueTa M KOHCTPYMPOBAaHUS POOOTOB, UX CHCTEM U
3JIEMEHTOB, HO ¥ TP00JIeMbl KOMIUIEKCHOM aBTOMAaTH3alluH MPOU3BO/ICTBA U HAYYHBIX UCCIICAOBAHUIMA
C IPUMEHEHUEM POOOTOB.

Hacrosimmas nononHutenbHast obieoOpa3oBaTenbHas o0liepa3BUBaolias nporpaMmma MMeeT
TeXHUYECKYI0 HANPABJIEHHOCTb U IPEJyCMAaTpUBaeT pa3BUTHE HE TOJIKO NMPOodeccHOHATBHBIX
komnerenuuii  (hard-koMmereHimii), TakMX KaKk HaBBIKA  HAYAJIBHOTO  TEXHHYECKOTO
KOHCTPYUPOBAHHSI U MPOTPAMMHUPOBAHHS, O3HAKOMJICHHE C OCHOBAaMH aJITOPUTMH3ALINU, PA3BUTHE
aOCTPaKTHOTO MBIIUICHHS, HO ¥ YHHBEPCAJIbHBIX KOMIeTeHIu (SOft-koMreTeHIii) — HaBBIKOB,
HE CBS3aHHBIX C KOHKPETHOM TNpeAMETHOW oO0NacThlo, TaKUX KakK pa3BUTHE TBOPUYECKUX
CIOCOOHOCTEH NieTel, u300peTaTenbHOCTH, yMEHHE paboTaTh B KOMaH e, paboTaTk ¢ HH(OpMAILHEH.

Bua nporpaMmbl: MOIU(HUIIMPOBAHHAS, KOMIUIEKCHASI.

Kareropusi o0y4amomuxcsi: mporpaMma MpeaHa3sHadeHa s paboTel ¢ odywarommmucs 11-
17 net (5-11 knaccel 00111€00pa30BaTEIBHOM IIIKOJIBI).

AKTYaJlbHOCTBH NPOrpaMMbl 0OYCIIOBJIEHA COLIMANIBHBIM 3aKa30M OOIECTBA HA TEXHUYECKH
IPaMOTHBIX CHELMAIUCTOB B 00JaCTH pOOOTOTEXHUKH, MAaKCUMaIbHOU 3()(PEKTUBHOCTHIO PA3BUTHS
TEXHUYECKHX HABBIKOB CO IIKOJIBHOTO BO3pAcTa; Mepenavyeld 00yJaronmMes CII0)KHOTO TEXHUYECKOTO
MaTepHuaia B IPOCTOM JOCTYNMHOH (Gopme; peamn3anieil JMYHOCTHBIX MOTPEOHOCTEN U JKU3HEHHBIX
IUTAHOB; peaju3alieldl MPOEKTHOM JesTeNbHOCTH NIKOJbHMKAaMHU Ha 0a3e COBPEMEHHOIO
000pyI0BaHUs, a TAK)KE TOBHIIIEHHBIM HHTEPECOM JETEH IKOJIBHOTO BO3pacTa K pOOOTOTEXHHKE.

Hcmonp30BaHnEe COBPEMEHHBIX TEarOTMYeCKHX TEXHOJOTWH, METOJOB U IPHEMOB;
pa3UYHBIX TEXHUK M CHOocOOOB paboOThl; COBPEMEHHOIO OOOPYAOBaHUS, MO3BOJISIOIIErO
UCCIIeIoBaTh, CO3/aBaTh W MOJENUPOBATh pa3iIMyHble OOBEKTHI M CUCTEMbl M3 O0JIACTH
pPOOOTOTEXHUKH, MAIIMHHOTO OOy4YeHHs ¥ KOMITBIOTEPHBIX HayK, OOECIeYHMBAcT HOBHU3HY
MPOrpaMMblI.

Ilexarornyeckasi nejecooOpa3sHoOCTb NPOrPaMMBbI.

B npouecce KoHCTpYUpOBaHHs ¥ IPOrpaMMHUPOBAHUS YIIPABIIEMBIX MOJieNel o0ydaronecs
MOJTyYaT JOMOJIHUTENbHBIC 3HAHUS B 00J1aCTH (U3UKH, MEXaHUKH ¥ HH(POPMATHKH, YTO, B KOHEYHOM
UTOTE, U3MEHHUT KapTHHY BOCIPHUATHS WMH TEXHWYECKHX JWCIHILINH, TIEPEBONS MX W3 paspsjia

YMO3PHUTENbHBIX B Pa3psi MPUKIATHBIX.



OcCHOBHBIE IPUHIUIIBI KOHCTPYUPOBAHUS MPOCTEHIINX MEXAHUYECKUX CUCTEM M aITOPUTMBI
UX aBTOMAaTHYECKOro (hyHKIIMOHMPOBAHHUS IO YNPaBIEHUEM IPOrpaMMHPYEMBIX KOHTPOJLIEPOB,
MOCTYaT XOpOLIeH IOYBOM ISl TOCIEAYIOIIET0 OCBOCHHUS 0ojiee CI0KHOTO TEOPETHYECKOTO
Marepuania.

OT1anunTeIbHbIE 0CO0EHHOCTH MPOrPaMMbI

3aHATUS 10 JAHHOW MporpaMMe MOTYT IIPOBOJAUTBCS KaK B OYHOM Qopme, Tak U C
MIPUMEHEHHEM JUCTAHIIMOHHBIX TEXHOJOTUH U (WJIH) 3JIEKTPOHHOTO O0yUeHUSI.

[lo panHOW mporpamMme B JIETHMH TEPHOJ MOXET OBbITh OpraHu3zoBaHa paboTa cC
o0y4aroIuMuCs, KOTOpble HPOXOAAT MOJArOTOBKY JJIsi y4yacTHS B MAaCCOBBIX MEPOIPUATHUSX,
pa0oTaroT HaJl UHAMBUAYAJIbHBIMU HWJIM KOMAaHIHBIMHM IIPOEKTAMH, a TaKKe MPOSIBIAIOT OCOOBIH

UHTEPEC K BHIOPAaHHOMY BUAY AESTEIbHOCTH.

1.1. Hean u 3agaun

I_[e.m,: Pa3BHUBATb TCXHUYCCKUC, ITIO3HABATCIIbHBIC H TBOPUYCCKUC CIIOCOOHOCTH 06yqa10mnx<:}1

B IIpOLECCC U3YUCHUSA OCHOB pO6OTOTeXHI/IKI/I u HpOCKTHO-HCCHGHOB&TCHBCKOﬁ JACATCIIbHOCTH.

3apaum:
1. Obyuarwuwue:

— U3YYUTDb COCTOSAHUC U IICPCIICKTHUBLI p06OTOTeXHI/IKI/I B HACTOALICC BPEMS,

HU3YUNUTh NPUHIOUIIBI pa6OTI)I pO6OTOT€XHI/I‘I€CKI/IX OJICMCHTOB,

00y4YHTh BJIA/ICHUIO TEXHUUECKON TEPMUHOJIOTHEN, TEXHUUYECKON TPAaMOTHOCTH;

00y4HTh OCHOBaM POEKTHPOBAHUA, MO/JICJINPOBAHUS, KOHCTPYUPOBaHHUS
POOOTOTEXHUYECKHX YCTPOMUCTB;
- U3y4UTh TpPHEMbl W  TEXHOJOTWH  pa3pabOTKH  TPOCTEHIIMX  alrOPUTMOB |
nporpamMmupoBanus Ha KoHCTpykTope LEGO MINDSTORMS Education
- (popMupoBaTE yMEHHE TIOJNB30BATHCA TEXHUYECKOW  JUTEpaTypou, paboTtath C
uHpopManuei;

- 00yuuth ocHoBaM 3D TexHoMOTHiA.

2. PazBuBarommue:

- (hopMUpOBATh UHTEPEC K TEXHUUECKUM 3HAHUSM;

— CTUMYJHUPOBATh MMO3HABATEIBHYIO U TBOPUYECKYIO aKTHBHOCTh O0YUYAIOUINXCS TOCPEACTBOM
BKJIFOUCHHS UX B paSJ'II/I'-IHI)Ie BHU/IbI COpeBHOBaTeHBHOfI 58 KOHKprHOﬁ JCATCIIbHOCTH,

— Pa3BUBATb HABBIKU HCCHGHOB&TGHBCKOﬁ n HpO@KTHOﬁ JACATCIIBHOCTH,



- pa3BUBaTh y OOYy4YalOIIMUXCS MaMsITb, BHHUMaHHUE, JIOTUYECKOE, IPOCTPAHCTBEHHOE U

AHAIIMTUYCCKOC MBINUJICHUE, B TOM YHCJIEC IIOCPECACTBOM HUIPHI B IIaXMaThbl U 3aHATHH HpHKHaHHOﬁ

MaTEMATHUKOM.

3. BocnurareabHbIe:

— BOCIIUTBIBATHE JUCHUIIIMHUPOBAHHOCTh, OTBETCTBEHHOCTDh, CAMOOPIraHU3alUIO,

- q)OpMI/IpOBaTb YYBCTBO KOJUJICKTHMBU3MAa UM B3aUMOIIOMOIIM, HABBIKK KOMAHJIHOI'O

B3aWMOJIEVICTBUS.

1.2. OxxknpaeMble pe3yJibTaThl

B pesynbrare ocBoeHuss o0ydaromuecs JOKHbBI 3HATh!

mpaBmia 6e30MacHOT0 MOJIb30BaHUsI 000PYIOBAHUEM,

OCHOBHYIO  TEXHHYECKY0  TEPMHUHOJOTHMI0O B  00IacTd  pOOOTOTEXHUKH U
MPOrPAMMHUPOBAHHS;

000pyIOBaHUE, HCIIOJIB3YEMOE B 00JIACTH POOOTOTEXHUKH;

OCHOBHBIC MPUHIHUIBI PabOThI C POOOTOTEXHUYCCKHMMH HAOOpaMu W KOMITbIOTEPHOM
TEXHUKOI;

OCHOBHBIE c(hepbl MPUMEHEHUSI POOOTOTEXHUKH, MEXAaTPOHUKHU;

OCHOBBEI ITPOrpaMMHUpPOBaHMA.

YMerTh:

coOJTr0/1aTh TEXHUKY 0€30MTaCHOCTH;

OpraHM30BBIBATH pabouee MecTo;

pa3padarbIBaTh MPOCTEUIIHE CHCTEMBI C MCITOJIB30BAaHUEM DJIEKTPOHHBIX KOMIIOHEHTOB U
POOOTOTEXHUYECKHX 3JIEMEHTOB;

pa3pabarbIBaTh MpOCTEHIINE AITOPUTMBI M CHCTEMBI YIPaBJIEHUS POOOTOTEXHUYECKUMU
YCTPOWCTBaMU;

pa3duBaTh 3a7a4M Ha TIOJ3a/1a4H;

paboTaTh B KOMaH/IE;

UCKaTh, aHAJIM3HPOBAaTh U 0000mIaTh HEOOXOMUMYIO HH(pOpPMAIMIO, TNPOBOAUTH €&
BepUUKALILIO;

IMOATOTOBUTHE U NPEACTABUTL T'PAMOTHYIO IMMPE3CHTAIWIO IJI 3alllUThI HpOGKTHOf/’I pa6OTBI.



PesyabTaToM ycBOeHHUsI O0Oy4YaWIIMMHCH MPOrpaMMbl 10  pa3zeueairouiemy u

eocnumamenbHOMy ACHEKmMam sIBJISIOTCH:

— YCTOMYMBBIN MHTEPEC K 3aHATUSAM POOOTOTEXHUKOM,

— TIOJIOKUTENbHAS JWHAMHKA IIOKa3aTeNel pa3BUTHs IO3HABATENIBHBIX CIIOCOOHOCTEH
oOyuaromuxcst  (BHUMaHHs,  HaMSATH,  W300peTaTeNbHOCTH,  JIOTUYECKOTO U
MIPOCTPAHCTBEHHOT'O MBILIUICHUS U T.11.);

- co3JaHue 00yYaroIUMHKCS TBOPYECKUX padoT;

— AKTMBHOE y4acTHE B IPOCKTHOW M HCCIEAOBATENIBCKOM JCATEIbHOCTH, BKIIOUYEHHOCTh B
KOMAaH/IHbI€ IIPOEKTHI;

— AaKTMBHOE yYacCTHE B COPEBHOBATEIbHOM U KOHKYPCHOH JAESTEIbHOCTH;

— JIOCTM>KEHMS B MAaCCOBBIX MEPONPHUATHUAX PA3INYHOIO YPOBHS;

— pPa3BUTHE BOJIEBBIX Kaye€CTB JIMYHOCTU (JAMCUUIUIMHUPOBAHHOCTH, OTBETCTBEHHOCTH,
CaMOOPraHU3aIMK, LEJICYCTPEMIEHHOCTH, HACTOMYMBOCTH B JJOCTUKEHUH MOCTABICHHOM
LIEJTU U T.]1.);

- CIIOCOOHOCTH MMPOAYKTUBHO 06H_[8.TBC$I B KOJITICKTHUBCEC, pa60TaTB B KOMaHJC.

1.3. OcobenHocTH opranu3anuu 00pa3oBaTeIbHOIO NMpouecca

Cpok peanuzayuu npocpammuel: TporpamMma paccuutaHa Ha | roxg oOydenus, 34
aKaJIeMUYECKHUX YacOB B TO/I.

Pexxum peanuzaumu: 3aHsATHS 1O poOOTOTEXHHKE MpoBoAsaTcs 1 pa3 B Henmemo mo 1
akagemuueckomy 4acy (40 MuHyT). 3aHATHS HOCAT THOKHI XapakTep C YY4eTOM MPEANOYTCHHH,
CIOCOOHOCTEH U BO3PACTHBIX 0COOEHHOCTEH 00yUaroImuXCsl.

dopma OpraHu3auuM 1eATeIbHOCTH J1eTeil: TBopuecKkoe 00beTnHEHHE.

I'pynna obOyuatoumuxcs ¢opmupyercss u3 pacuera He Oomee 10 uenoex. Habop
00ydJaronmxcsi MpoOBOAUTCS 06€3 IpeIBapUTEIHLHOTO 0TOOpa JIeTEH.

3aHATUS  OpOBOJATCS B KaOuHeTe,  OOOpPYIOBaHHOM  COIJIACHO  CAHUTApHO-
ANUAEMHUONIOTHUECKUM npaBwiaM W HopMatuBaM CanlluH 2.4.4.3172-14 "CanurapHo-
AMHUIEMHUOJIOTHYECKIE TPEOOBaHMSI K YCTPOWCTBY, COJACPKAaHUIO W OpraHHW3allld PEeXAMa PaOOTHI
00pa3oBaTeNbHBIX OPTaHU3aIMN JOTIOTHUTEIHFHOTO 00pa3oBaHus 1eTen" .

IpuHOMOBI OpraHu3anuu 00pa3oBaTeIbHOI AeATeIbHOCTH:

- Hay4yHocTb. DOTOT mNpHHUMI —TOpefomnpenenseTr cooOiieHne o0ydyaeMbIM — TOJBKO
JOCTOBEPHBIX, TIPOBEPEHHBIX MPAKTUKON CBEICHHIA, TIPU OTOOPE KOTOPHIX YUUTHIBAIOTCS HOBEHIITHE

AOCTHXKCHUSA HAYKN U TCXHUKHU.



- HNocrymHocTs. [IpeaycmarpuBaeT cOOTBETCTBHE 00bEeMa M TIYOMHBI y4eOHOTO Marepuaia
YPOBHIO OOLIETo pa3BUTUS YYalMXCS B AAHHBIN 1epuoi, Oiaronaps yeMy, 3HAHHUS U HaBBIKA MOT'YT
OBITH CO3HATEIBHO M IPOYHO YCBOCHHI.

— CBs3b Teopuu ¢ mpakTukoil. OOs3bIBaeT BeCTH 0OydeHHE Tak, YTOObI 00ydaeMble MOTJIH
CO3HATEJIbHO IPUMEHATh IPUOOPETEHHBIE UMM 3HAHUS HA IPAKTUKE.

— Co3HaTenbHOCTh U aKTUBHOCTh 00ydeHus. B mpouecce oOyueHus Bce AeicTBUsA, KOTOpbIE
0TpabaThIBAaeT YYECHHK, JOJKHBI OBITh 000CHOBaHBL. HyYXHO YYUTh IIKOJBHUKOB KPUTUYECKH
OCMBICJIMBATh, U OLICHUBATH (DAKTHI, JAeJast BHIBOJIBI, Pa3peliaTh BCE COMHEHHUS C TEM, YTOOBI poIiece
YCBOEHHMSI M HapaOOTKH HEOOXOIUMBIX HABBIKOB IPOMCXOJIWJIM CO3HATENIbHO, C IIOJHOM
yOeXKIEHHOCTbIO B  IPAaBUIBHOCTH OOydeHHMs. AKTUBHOCTh B OOyY€HUM IIpeJrojaraer
CaMOCTOATEIIBHOCTD, KOTOpask JOCTUIaeTCs XOPOLIEH TEOPETUUECKON U NMPAKTHYECKOW ITOATOTOBKOM
1 paboToi nexarora.

- Harmsanaocts. OOBsICHEHHE TEXHUKU COOPKH pOOOTOTEXHHUECKUX CPENICTB HAa KOHKPETHBIX
U3JENUAX M IPOrPaMMHBIX MPOAYKTa. s HarasiiIHOCTH MPHUMEHSIOTCS CYLIECTBYIOIIHME BHJECO
MaTepHalibl, a TAKXKe MaTepUabl CBOEr0 U3rOTOBJICHUS.

— CHCTEeMaTHYHOCTh M TIOCJICIOBATEIIBHOCTh. Y UEOHBIH MaTepua JTaeTcs M0 OMpPEIeICHHON
CUCTEME U B JIOTMUECKOH MOCJIE0BATEIBbHOCTH C LENbIO JIYUIIEro ero ocBoeHus. Kak mpasuio atot
MIPUHIMUI NIPelyCMaTPUBACT U3YUYEHHUE MPEeIMETA OT MIPOCTOTO K CI0KHOMY, OT YaCTHOTO K O0IIEMY.

— IIpouHOoCTh 3aKpemuieHusl 3HaHWH, yMEHU M HaBblkoB. KauecTBO 0Oy4yeHMs 3aBHCHUT OT
TOTO, HACKOJIbKO TPOYHO 3aKPEIUISIIOTCS 3HAHUSA, YMEHUS W HaBBIKM YYalUXCs, [OITOMY
3aKperjieHue YMEHUH M HAaBBIKOB JOJDKHO JOCTUIaThCS HEOJHOKPATHBIM II€JIEHANPABICHHBIM
ITIOBTOPEHUEM U TPEHUPOBKOM.

- UnnuBuayaneHelid moaxol B oOydeHuu. B mpomecce oOydeHus menaror HCXOIUT U3
MHIUBUAYAIBHBIX OCOOCHHOCTEH JIeTeil U onupasich Ha CUJIbHBIE CTOPOHBI YYaIErocs, TOBOJIUT €ro

MMOATOTOBJICHHOCTH JI0 YPOBHS OOIIUX TPpeOOBAHUM.

OTtianyuTebHbIE 0COOCHHOCTH NPOTrPaAMMBbI

[Iporpamma siBisiercss 0a30BOM M HE MpeArojaraeT Haluuus y OOy4aroluxcs HaBBIKOB B
o0nacT poOOTOTEXHUKHM M IPOrpaMMHUpPOBaHUS. YPOBEHb MOJTOTOBKU YYallUXCS MOXKET ObITh
pa3HbIM.

[Tpu moxgOope MaTepualioB U MJIAHUPOBAHUM 3aHATHS HEOOXOAUMO MaKCHUMAaJIbHO YUYHUTHIBATH
0COOEHHOCTH T'PYIIIbI, BKIOYATh MOUCKOBBIE U UCCIIEOBATEIbCKAE METO/BI, 0053aTeNbHO 00y4aTh

BE€CTHU ArAJIOT, TUCKYCCHUIO.



PabGouasi mporpamMma mocTpoeH Ha 0a3e 00pa3oBaTENbHOW MPOrpamMMBbl ISl TUIAT(HOPMBI
LEGO MINDSTORMS EV3. Koncrpyktop LEGO MINDSTORMS EV3 mnpenocraBiser
00yJaromuMcsi BO3MOXKHOCTh MPUOOpETaTh BaXKHBIE 3HAHWS, YMEHHMS M HaBBIKM B IIpolecce
CO3JIaHMsI, MPOrpaMMUPOBaHUS M TecTupoBaHusi podoTtoB. Koncrpyktop LEGO MINDSTORMS
EV3 u nporpammHoe obecriedeHre K HEMY IMPEAOCTAaBISIET MPEKPACHYI0 BO3MOXKHOCTH YUHUTHCA
pebenky Ha coOcTtBeHHOM ombiTe. [IporpammHoe oOecrieueHue OTIMYACTCS JPYKECTBEHHBIM
uHTEep(eiicoM, MO3BONIAIONIMM CaMOCTOSITEIbHO WIIM C TOMOIIBI0 BCTPOCHHBIX YPOKOB OCBaMBAaTh
IIporpaMMupoBaHue. BaxHO, 4TO Hpu 3TOM pPEOEHOK caM CTPOMT CBOM 3HaHMs, a YYHUTEIb B
00pa3oBaTeNbHOM IMPOIIECCE BHICTYHAET ThIOTOPOM.

[Tnarpopma EV3 Brirowaer B cebs Habop HacTpamBaeMbIX Yy4eOHBIX 3amaHuii. OHU
MOCTABJIAIOTCA B LUGPOBOM BHJIE M JIETKO HHCTAJUIMPYIOTCS B mporpammuyro cpexy LEGO
Education MINDSTORMS. Hwuskwmii nmopor BxoxaeHusi B nporpammuyio cpeny LEGO Education
MINDSTORMS, no3BosnsieT mporpaMMrupoBaTh pob0Ta y)Ke Ha IEPBOM 3aHSATHH 110 pOOOTOTEXHHKE,
Jake CaMOMY HENOJIrOTOBJICHHOMY Y4YallleMycs, 2 UHTYUTUBHO MOHSATHBIN nHTEpdeiic obneryaet 3Ty
3amauy.

Teoperuueckast 4acTh 00y4eHUS BKIIOYACT B ce0sl 3HAKOMCTBO C Ha3HAYCHHUEM, CTPYKTYpPOU U
YCTPOHCTBOM pOOOTOB, C TEXHOJOTMYECKMMH OCHOBaMH COOPKM M MOHTaXXa, OCHOBaMH

BBIYHCIIMTEILHOM TEXHUKH, CPECACTBAMU 0T06pa)KeHI/I}I I/IH(1)OpMaI_II/II/I.

K ocCHOBHBIM OTIHYMTEJBHBIM OCOOEHHOCTSIM HACTOSIIIeH TMPOrpaMMbl MOYKHO
OTHeCTH:

— KeHCoBYIO CUCTEMY 00yUeHuS;

— 0o0ydeHue NMPOEeKTHOU JesATeIbHOCTH;

— HaIpaBJIEHHOCTb Ha pa3BUTHE SOft-KOMIETEHIUH.

Kaxnaplii kelic cocTaBisieTcsi B 3aBHCHUMOCTH OT TeMbl M KOHKPETHBIX 3a/ay, KOTOpPbIE
MPEYCMOTPEHbI MPOTrPaMMOi, C y4ETOM BO3PACTHBIX OCOOCHHOCTEW IeTed, MX WHAWBUIYAIbHOU
IIOATOTOBJIEHHOCTH, ¥ COCTOUT U3 TEOPETUUYECKON U TPAKTUUECKOHN YacTH.

CopnepxaHue NMpakTUYECKUX pabOT U BHUJIbI MPOEKTOB MOTYT YTOUHSTHCS, B 3aBUCUMOCTH OT
HAKJIOHHOCTEHM ydaluxcs, HaJluuus MaTepuasoB, CpPelICTB U Ap. Mojenu coOuparoTcss OO Mo
TEXHOJIOTHYECKUM KapTam, Jubo B cuiy (aHTasuu oOydarouuxcs. [lo Mepe ocBoeHMs MPOEKTOB

MpOBOAATCSA COPCBHOBAHUSA pO6OTOB, CO3JaHHbIX HHAWBUAYAJIbHO UJIN I'PYIIIAMH.



2. VAEBHO-TEMATHUYECKHWM IIJIAH
2.1.1. Ocnoenoii 6210k

KosnyecTBO 4acoB
Ne Paznen
Teopus IIpakTnka Bcero

BBenenne B 00pa3oBaTeNbHYIO MPOTPaMMYy, 1 1 2
TeXHHKa 0€30MacHOCTH
OCHOBBI KOHCTPYUPOBAHHUSI. 1 3 4
Ocnogsl nporpammupoBanust LEGO 1 3 4
MINDSTORMS Education EV3.
[ToaroroBka MpOEKTHHIX padbOT 1 2 3
3amura npoeKToB 1 1
Pa6ora B UnTepnere. [louck nadopmarum o 1 1 2
Jlero - copeBHOBaHUSIX, OIMCAHUN MOJIECJIEH,
dotorpaduii poOOTOB.
Pa3paboTrka koHCTpYKLIUNA POOOTOB st 1 7 8
BBITIOJTHEHUS Pa3JIUYHBIX 33]1a4.
[ToaroToBKa K COPEBHOBAHUSM 1 5 6
[ToaroroBka MpOEKTHHIX padbOT 1 2 3
3amuTa IpoeKTOB 1 1

Hroro: 8 26 34




3. COAEP’) KAHUE MPOI'PAMMBbI

Pa3nen 1: BBeneHue B po0OTOTEXHUKY.

Tema: Ilonamue o Pooomomexnuke

Beenenne B Hayky o po6orax. OCHOBHBIE BUABI poOOTOB, MX NMpuUMeHeHHe. Hampaienus
pa3BuTus podoToTexHUKH. HoBelime qoCTHXEHHUSI HAYKH M TEXHUKH B CMEXHBIX 00JIaCTSX.

Texunka 0e30aCHOCTH.

Pa3nen 2: OcHOBBI KOHCTPYHPOBaHUS. XaPAKTEPUCTUKHU POGOTA.

Tema: Bepcuu xkomnnekmoe EV3. Kpamkuii 0630p coodepicumozo pooomomexHu4ecko2o
Komniekma.

Homarnsist 1 o6pa3oBaTesibHasi BEpCHsi, CX0JIcTBA U paznuuusi. O630p coAep>KUMOro HabopoB

(maTumku, cCEpBOMOTOPHI, OJIOK, IPOBOAA, AETAIU KOHCTpYKTOpa). Ha3zBanus neraneil.

Pa3nen 3: OcHoBbl nporpammvupoBanusi LEGO MINDSTORMS Education EV3.

Tema: O030p cpeabl NPOrpaMMHUPOBAHUS.

[Tanutpa OnokoB. CrpaBounble MaTepuainbl. Camoyuurtens. Ilpoext. HoBas mporpamma.
CoxpaHeHnue npoekTa, nporpammbl. OcHOBaTeNbHBIN pa300p naauTpel 0710k0B. CoeMHEHHSI OJIOKOB.
[Tapannenshble nporpammsl. [TonkmoueHne pob6oTa K KOMIBIOTEPY M 3arpys3ka nporpammsl. USB-
coeaunenue. Bluetooth-coennnenne. OObuHas 3arpy3ka. 3arpyska c 3amyckoM. 3amyck (parmeHTa
nporpammbl. HabGmionenne 3a coctostHueM mnopTtoB. (O6o3peBarens mamsaTd. Busyanuzarus
BBIIIOJIHSIEMOU B )IaHHI)II\/’I MOMCHT 4YaCTH IIPOTpaMMBlI.

Tema: Motopsl. IlporpammupoBanue NBHKEHHH 110 Pa3IHYHBIM TPACKTOPHAM.

Konctpyuposanue skcrpecc-6ota. [lonstue ceppomorop. YcrpoiictBo cepBomoTopa. ITopTsl
JUTSL TIOJKJIFOUYEHUSI CEPBOMOTOpOB. 3enieHas mnanutpa OnokoB ([edcrBus). [lonoxxkurensHoe u
OTpULIATEeNIbHOE JBUXKEHHE MoTopa. OmnpeleneHue HaNpaBlIeHUs JABMKEHUS MOTOpPOB. bioku
«boabmoit motop» u «Cpennuii MoTop». Bribop mopta, BbIOOp pexuma paboThl (BBIKIIOYUTS,
BKJIFOYHTh, BKJIIOUYUTH Ha KOJIMYECTBO CEKYH]I, BKJIIOUUTh HA KOJIMYECTBO I'PaJyCoB, BKIIOUUTH Ha
KOJMYECTBO 000POTOB), MOIIIHOCTH JIBUTaTeNsA. BbIOOp peskrMa 0ocTaHOBKHU MOTODA.

biok «He3aBucumoe ynpasJjienue MoTopamu». biiok «PyJsieBoe ynpasJjieHue

VYnpaxuaenue 1. OTpaGoTka OCHOBHBIX JBH)KEHUI MOTOPOB.

VYnpaxuaenue 2. Pacuer aprkeHust podoTa Ha 3aJJaHHOE PacCTOSHUE.

Vnpaxnenue 3. Pacuer ABMKEHUI 1O JIOMAHOM JINHUH.

3amanus I CaMOCTOSITEIHHOM pabOTHI.

Tema: PaboTa ¢ noacBeTKoi, 3KPAHOM M 3BYKOM.



PaGota ¢ skpanoM. BeiBon ¢uryp Ha skpan aucmies. Pexum otoOpaxeHus ¢uryp. BeiBoa
aJeMeHTapHbIX (uryp Ha skpaH. BeiBox pucyHka Ha skpaH. ['paduueckuii pemaktop. BriBoa
PHUCYHKa Ha 3KpaH.

3agaHus U1 CaMOCTOSITENTbHON pabOTHI.

Pabota ¢ moacBeTkoit kHomok Ha Osoke EV3. brnok nnaukaropa coctostHust Mmoayisi. Beioop
pexuma. YnpaxkueHue. JlemoHctpamus paboTel MoACBeTKH KHOMOK. Pabora co 3BykoM. bnox
BOCIIPOU3BENICHUSI 3BYKOB. PekuM mpourpbeiBaHUS 3BYyKOBoro (aiina. BocmnpoussencHwue
3aIMCaHHOTO 3BYKOBOTO (haiina. PesxuM BOCTIpOM3BEICHHSI TOHOB H HOT.

3anaHus A CaMOCTOSITeNIbHOM paboThI.

Tema: Hukia. IIpepsiBanue nukiaa. LHuki ¢ nocrycioBueM.

OpamnxeBast mporpaMMmHas nanutpa (Ynpasienue onepatopamu). Cuetuuk ureparuii. Homep
IUKJIA. YCIIOBUE 3aBeplieHUs paboThl mukia. [IpepeiBanue mukia. BapuaHThl BBIXOAA W3 IUKIIA.
[IpeppiBanue BHIMOTHEHUS IUKIIA U3 TAPATIJICIBbHONW BETKH TPOTPAMMBIL.

3amaHus A CaMOCTOSITENIbHOM pabOTHI.

Tema: Ctpykrypa “Ilepexk/rouarenn”.

Ecim — To. brnok “Ilepeximouatenn”. Ilepekirouarens Ha BUJ BKIAIOK (monHAs GopMma,
Kpatka ¢opma). JlononHuTENbHOE yClIOBHE B CTpYKTYpe [lepexiroyarens.

3amanus A CaMOCTOSITENIbHOM paboTHI.

Tema: Pabora ¢ 1aTunkamMmu.

JlaTuuk kacaHus.

Bremnuit Bua. Pexxum usmepenus. Pexum cpaBHenus. Pexum oxunpanus. 3meHenue B
6moke oxxuganus. Pabora 65oka mepexITtoYeH s ¢ TPOBEPKOI COCTOSHUS JaTUMKa KacaHUS.

YnpaxHeHus.

3amanus i1 CaMOCTOSITEILHOM paboTHI.

JlaTyuk nBera.

JlaTuuk 1BeTa W MpOTrpaMMHBIN OOk gartyuka. OOnacTé KOPPEeKTHOW paboOThl JaT4HKA.
Brei6op pexxuMa paboThl naTuvka. Pexxum ompeneneHuss W CpaBHEHHs I[BeTa. PexuM u3MepeHus
WHTCHCUBHOCTH OTPAKEHHOTO CBETa. PeXUM H3MEpeHMs] MHTEHCUBHOCTH BHEIIHETO OCBEIICHUS.
Pexxum kamuOpoBku martumka. [Ilpumep BBITIONHEHHS peXuUMa KaTHOpOBKH. PexuM oxumaHus
JaTYMKa [[BETA.

YnpaxHeHus.

3amaHus i1 CaMOCTOSITEIHHOM pabOTHI.

JIaTYNK rUPOCKONUYECKHH.



JlaT4rik THpPOCKON M TPOrpaMMHBIM OJIOK naTumka. HampaBnenue BpamieHus. Pexxumbl
paboThl JaTUYMKA TUPOCKOII.

YnpaxxHeHus.

3agaHus U1 CaMOCTOSITENTbHON pabOTHI.

JaTyMK yJIbTPa3BYKOBOIA.

JlaTuuk ynpTpa3ByKa U NMpOrpaMMHBIN 0ok aatyuka. Omnpenenenue pa3Opoca Mmycka BOJH.
CrpykTypa 0J10Ka yIbTpa3ByKa B peKUME U3MEPECHHUS.

YnpaxxHeHus.

3anaHus A CaMOCTOSITENIbHOM paboThI.

HndpakpacHblii 1aTYHK.

Wu¢pakpacHblil JaT4MK, MasyoK M HUX HporpamMmHble OlOKH. Pexum omnpeneneHus
OTHOCHUTEJILHOTO PACCTOSIHUS 0 00beKTa. PesxuM onpeenenns pacCTOSHUS U yIJIOBOTO MOJIOKEHUS
Masika. MakcuMaibHbIe yIiibl 0OHapYKeHUs1 HH(PpaKpacHOTo Maska. PeXMMBI MporpaMMHOTO 0JI0Ka
nH(ppaKkpacHOro AaTdyuka. PexxuM TUCTaHIIMOHHOTO YIPaBICHUSI.

YnpaxHeHus.

3aaHus AJIs CaMOCTOSITENIbHOM pabOTHI.

Paznen 4: TloaroToBKa NpoeKTHLIX padoT.
OOyuatoecss pabOTalOT HajJ NPOEKTaMH poOOTOB, WHAMBUIYAJBHO WM B COCTaBe

KOMAaH/HI. TeMaTI/IKy BI)I6I/IpaI-OT CaMOCTOATCIIbHO MJIM C IIOMOIIIbIO HACTaBHHKA.

Paznen 5: 3amura npoekTos.
3ammra MpOXOJUT B BUJAE NMPE3EHTALUU MPOEKTOB HAa OTKPHITOM 3aHATHH, KOH(pEpEeHIHH,

POIUTENBCKOM COOpPaHUU U Jp. MEPOIPUSITHUSX.

Pa3nes 6: PaGoTa B mHTEpHeTe.
[Torck mHGOPMAIIMU O COPEBHOBAHUSAX, OMUCAHUS MOJEIeH pOOOTOB M MHCTPYKIIMHA K HUM,

WJEeN U CO3/1aHUs IPOEKTOB.
Pa3nen 7: Pa3paGoTrka KOHCTPpYKIMiA POGOTOB.
Pa3pabotka, cOopka, MporpaMMHpPOBaHUE U TECTUPOBAHKUE POOOTOB VISl PELLICHUS Pa3IMYHbIX

3ama4. Pabora B mporpamme LDD (Lego Digital Designer) — co3aanue HHCTPYKIHH K pOOOTY.

Paznen 8: IloaroroBka Kk cOpeBHOBAHUSAM.



3HaKOMCTBO C PEMNIAMEHTOM COPEBHOBAaHUI MO POOOTOTEXHUKE, B YAaCTHOCTU C BUIAMHU
COpPEBHOBaHMM. 3HAKOMCTBO C PAa3JIUYHBIMU TPEOOBAaHMSMM K Pa3HBIM BO3PACTHBIM KaTETOPHSIM.
PaccmoTpenue ci1abbiX U CHIIBHBIX CTOPOH KaXJI0TO BUJa COPEBHOBAHUH.

Pa3znen: OcHOBHBIE BU/IbI COPEBHOBAHUSI U AJIEMEHTHI 3a/1aHUH.

Tema: CopeBHoBanus “Cymo”.

Pernament cocrszanuii. CopeBHOBaHUS poOOTOB-cyMmOoHCTOB. Pazmepsr pobora. Bec poboTa.
Bapuantsl koHCTpYyKIui. IIpumeps! anropurmos.

YnpaxxHeHus.

3agaHus 1)1 CaMOCTOSITENIbHON pabOTHI.

CopeBHOBaHUSL.

Tema: IIporpaMmmupoBanue IBUKeHHUS 110 JTUHUH.

BapuanTs! cnenoBanus no JuHuUU. BapuaHTsl poOoTa ¢ OIHUM M ABYMS JAaTYMKAMU IIBETA.
KanubpoBka natunkoB. OTpakeHHE CBETOBOIO IMOTOKA IPU Pa3HOM pPAcIONIOKEHUM JaT4MKa Hajl
[IOBEPXHOCTBIO JIMHUM. AJTCOPUTM pPYUHOH KanuOpoBku. OnpeneneHue TEKYIIEro COCTOSHHS
JATYUKOB. ANTOPUTM aBTOMATHYECKON KalMOPOBKHU. AJITOPUTM JBWKEHHS MO JUHMM “‘3uriar”
(nuckpetHas cucrema ynpasiieHusi). Anroput™m “Bonna”. [loMck M MoAcyYeT MEpPEKPECTKOB.
WNuBepcuast nunus. [Ipoe3n MHBEpCHOro ydyacTka ¢ TpeMs JaTYMKaMHU LIBETa.

YnpaxHeHus.

3agaHus U1 CaMOCTOSITENTbHON pabOTHI.

Tema: CopeBHoBanus “Kereabpunr”.

Pernament cocts3anuii. CopeBHoBanme ‘“‘Kerembpunr”. Pasmepsr pobota. Bec pobGora.
Bapuantsl koHCTpYyKIui. IIpmeps! anropurmos.

YnpaxHeHus.

3aanus 11 CaMOCTOSITEIbHOM paboTHI.

CopeBHOBaHHS.

Tema: IloaroroBka K pernoHaJbLHBIM COPEBHOBAHUSM.

3HaKOMCTBO C PErjaMeHTOM MEXIYHApOJHBIX COpEeBHOBaHUU Mo pobororexHHuke “WRO”.
3HaKOMCTBO C pa3jIMYHBIMH TPEOOBAHUSMU K pPa3HBIM BO3pPAcCTHBIM KareropusiM. Paccmorpenue
CJ1a0bIX ¥ CUJIBHBIX CTOPOH Ka)KA0Tr0 BUJa copeBHOBaHUM. PazpaboTka pobora. HkeHepHasi KHMra.

TpeHnpoBKa Ha MOJSIX.

Tema: BHyTpeHHHe COPEeBHOBAHHUA.

[TonroroBka. CopeBHOBaHUsA. Pe3ynbTaThl.

Pa3nen 9: [loaroroBka mpoeKTHHIX padoT.



OOyuarommecs: pabOTalOT HaJ NPOEKTaMH pPOOOTOB, WHIAMBUIYAJIbHO WM B COCTaBe

KOMaH/JBbI. TeMaTI/IKy BBI6I/IpaIOT CaMOCTOATCIIbHO HUJIM C IIOMOIIIBIO HACTaBHHUKA.

Pa3nen 10: 3ammuTa npoekToB.
3amuTa MpPOXOIUT B BUAE NPE3CHTALMU MPOEKTOB HA OTKPHITOM 3aHSATHUH, KOH(EPEHLUH,

POIUTENHCKOM COOpPaHUH U JP. MEPOIPUSITHUSX.



4. OBECIIEYEHME ITPOI'PAMMBI

4.1. MeTtoanueckoe odecrnevyenue

[TocTtpoeHne 3aHATHS BKIOYAaeT B ce0sl (POHTAIBHYIO, MHIWBUAYAIBHYIO M TPYIIOBYIO
paboTy, a TaKKe HEKOTOpPBId COPEBHOBATENbHBIM 31MeMeHT. [Iporpammoii mpeaycMOTpeHO
IIpOBE/ICHNE KOMOMHMPOBAHHBIX 3aHATUN: 3aHATHS COCTOST M3 TEOPETHMUECKOW M MPAKTUYECKOM

qaCTeﬁ, HpI/I‘{éM OoJblIee KOJINIECTBO BPEMCHHU 3aHNMACT UMCHHO IIPAKTHYCCKas 4aCThb.

Dopmbl opeanuzauuu y4eOHbIX 3aHAMUIL:
- Oecena;

- JIEKIHS;

- JabopaTopHO-MpaKTUIEeCcKas padora;

- TEXHUYECKOE COPEBHOBAHUE;

- TBOpYECKas MacTepPCKasi;

- HMHIUBHUIyaJbHAs 3alIUTa IPOCKTOB;

- TBOp‘leCKI/Iﬁ OTYCT.

Memoowt o6pazoeamenbHoll 0esAmeaIbHOCHU:

— 00BSCHUTENBHO-WILTIOCTPATUBHBIH;

— 3BPUCTUYECKUM METO;

— METO/J] YCTHOT'O U3JI0KEHMSI, TO3BOJISIFOIINNA B JOCTYITHON (hOpMe JOHECTH JI0 00yHaroIuXcs
CJIOXKHBIN MaTepHal;

— METOJ, TPOBEPKH, OLIEHKHM 3HAHUKW M HABBIKOB, MO3BOJIIOMIMI OIEHUTh MepeJaHHbIE
MeJaroroM MaTepuaibl M, IO HEOOXOAMMOCTH, BOBPEMSI BHECTH HEOOXOIUMBbIE KOPPEKTUPOBKH MO
YCBOEHUIO 3HAHUW HA MTPAKTUYECKUX 3aHATHSIX;

— UCCIIEIOBATEIbCKUNA METOJ] 00Y4YEeHHMs], AU O0y4JaroUIMMCsl BO3MOXHOCTb MPOSIBUTH
ce0s1, MOKa3aTh CBOM BO3MOXKHOCTH, TOOUTHCS ONPEAETICHHBIX PE3YJIbTaTOB.

— TIPOOJIEMHOTO U3NIOKEHUSI MaTepuaia, Korjaa nepe o0ydaromnMest CTaBUTCS HeKas 3aja4a,
MO3BOJISIIONIAS PEIIUTh OMPEENICHHbIM ATam mporecca oOyd4eHHUs U MeperTH Ha HOBYIO CTYIEHb
o0yJeHus;

— 3aKpeIICHHS U CAMOCTOSITEIbHON pa0OTHI 0 YCBOSHUIO 3HAHUH M HABBIKOB;

— JIMAJIOTOBBIN U JUCKYCCUOHHBIN.

Ileoazocuueckue mexnonozuu



B mporecce oOydeHHs MO TMporpamme, HCHOJIB3YIOTCS PAa3HOOOpa3HbIE IEIarorunv4ecKue
TEXHOJIOTUU:

— TEXHOJIOTHMH Pa3BUBAIOIIEr0 OOy4YeHHs, HAIpaBICHHbIE Ha OOIIEe IEIOCTHOE Pa3BUTHE
JMYHOCTH, Ha OCHOBE AaKTUBHO-JEATEIBHOTO CHOCO0a OOy4eHUSs, YUUTHIBAIOIIUE 3aKOHOMEPHOCTH
pa3BUTHS U 0OCOOCHHOCTH WHIMBHYYMa,

— TEXHOJIOTHH JINYHOCTHO-OPUEHTHPOBAHHOTO OOYYCHUs, HANpaBICHHBIC Ha pa3BUTHE
WH/IMBUYAIbHBIX MO3HABATENBHBIX CHOCOOHOCTEH KaXIoro pebeHka, MaKCMMajbHOE BBISBICHHE,
PacKphITHE U UCIIOIB30BAHUE €TO OTIBITA;

— TexHoJIoTHH UG EepeHIIUPOBAHHOTO O0y4YeHHUs, OOECIeUYHBAIONIMEe OOyYEeHHUE Ka)I0ro
00y4YaroIerocsi Ha ypoBHE €ro BO3MOKHOCTEH U CIIOCOOHOCTEH;

— TEXHOJIOTHH COTPYAHHUYECTBA, PEAIM3YIOIINE JEMOKPATU3M, PaBEHCTBO, MAPTHEPCTBO B
OTHOIICHHSX Telarora U OOydYaromierocsi, COBMECTHO BBIpPAa0ATBIBAIOT LIEIH, COJEp)KAHHE, IAroT
OLIEHKH, HaXOSICh B COCTOSIHUU COTPYIHUYECTBA, COTBOPUYECTBA.

— IPOCKTHBIC TEXHOJIOTMU — JIOCTHIXKCHHE LIEJIM 4epe3 JCeTalbHYI Pa3pabOTKy MPOOJIEMBI,
KOTOpast JOJDKHA 3aBEPIIUTHCS PEaTbHBIM, OCA3aEMbIM MPAKTUYCCKUM PE3yIbTaToM, 0(pOpMIICHHBIM
TEM WJIM UHBIM 00pa3oMm;

— KOMITBIOTEpHBIE TEXHOJOrHH, (opMmupyromme ymeHue paborate ¢ uHPOpMAIUEH,
HCCIIeIOBATENLCKUE YMEHHSI, KOMMYHHKATHBHBIE CTIOCOOHOCTH.

B MPAKTUKEC BBICTYIIAOT PA3JINIHBIC KOM6I/IHaI_II/II/I 9TUX TeXHOHOFHﬁ, X 3JICMCHTOB.

OcCHOGHBIM MemoO0om opzanu3zauuu y4eOHOll 0eameabHOCmU NO NPopamme AIAAemcs
Memoo Kelicos.

Keiic — onucanue mpoOIeMHONM CUTyallud TMOHSATHOW W OJNM3KOM 00yYaromMMcs, pelieHue
KOTOpOW TpeOyeT BCECTOPOHHEr0 M3YYEHHs, IIOMCKa JOMOJHUTEIbHON uHpOpManuu U
MOJICJIMPOBAHUS CUTYAIlUU WIH 00BEKTa, C BLIOOPOM HanboJIee MOIXOIAIIETO.

Ipeumywecmesa memooa Keucos:

- IIpakTudeckass HanpaBiIeHHOCTh. Kelic-MeTon Mo3BOMSET MPUMEHUTh TEOPETUUECKUE 3HAHUS K
PEIIEHHIO MTPAKTUIECKUX 33/1a4.

- UnrepaktusHbii popmar. Ketic-meron obecrieunBaer Oosee 3(h(EeKTHBHOE YCBOSHHE Mareprasia
3a CYeT BBICOKOM SMOIMOHATHLHOM BOBJIICUEHHOCTH W AaKTUBHOTO Y4YacTHs OOy4aeMbIX. YYaCTHHKU
TIOTPY)KAIOTCS B CUTYAIMIO C TOJIOBOM: y Keiica €CTh TJIAaBHBIA Tepoif, HA MECTO KOTOPOTrO CTaBHT ceOst
KOMaHJ]a ¥ pelnaer mpoOjieMy OT €ro Jina. AKIIEHT Tpr OOyYeHUH JICTIaeTCsl He Ha OBJIAJICHUE TOTOBBIM

3HaHUEM, a Ha €ro BBIPAOOTKY.



- Konkperrble HaBbIKH. Kelic-MeTo1 T03BOJISIECT COBEPIIICHCTBOBATh YHUBEPCAIbHbIC HaBbIKK (SOft-
KOMIIETEHIIHH ), KOTOPBIE OKA3bIBAIOTCA KpaitHe HE0OXOJMMbI B pealbHOM padoueM MpoLiecce.

Y CI10BHO MOXKHO BBIICIIUTD CICAYIOIIME BUIbI KEHCOB!

1. VInxeHepHO-TIpaKTUUECKUI

2. mxeHepHO-CoIMaTbHbINA

3. VHmKeHepHO-TeXHUYECKHIA

4. VccnenoBatenbCkuil (MPaKTUUECKU I TEOPETHUECKHIA)



B xoz1e paboThI HaJT KEHCOM 11e71ecO00Pa3HO UCTIONB30BaTh CIICTYIOIIUE METOIBI, IIPUEMBI, CPEICTBA

1 (hopMBI OpraHy3aliy, BHECEHHbIE B TAONUILY:

Ne DopMbI MeTtoabl ¥ IpUEMBI Bo3MoskHbIHT ®opMbl KOHTPOJIA
OpraHu3anuu AUAAKTHYCCKHUI
MaTepHuan

OBpucTHYECKas] - OBPUCTUYECKUNA METOT; Mpe3eHTalHsl, TUIaKaT, | ppOHTANbHBINA U

Oecena uiun - METOJ1 YCTHOT'O KapTOUYKH, BUJEO MHUBUAYaJIbHbII

JEKLUs U3JI0’KEHUS, TI03BOJIAIOIUI YCTHBIN OIIPOC
B JIOCTYIIHOH (opme
JIOHECTH JI0 O0yUJaIONTUXCs
CJIOKHBIM MaTepHall;

Hrpa - IPaKTUYECKUI METOZ; IIPAaBUJIA UTPBI, pedrexcuBHBIN
- UTPOBBIE METO/IBI; KapTOYKHU C caMOaHaJu3,

OIMCaHUEM POJIEH KOHTPOIIb U
WY 3aJaHUMH, CaMOOIIEHKA
aTpuOyTHKa UTPbI o0yJarouxcs

JlaGopatopHo- -penpoayKTUBHBIN BUJICO, IPE3CHTALINA, | B3aMMOOLICHKA

IpaKTHYECKast -4aCTUYHO-TIOMCKOBBIH IJIaKaThl, KAPTOUKHU C | 00ydaromuMHucs

pabora ONMCaHUEM XOJa paboT npyr npyra

paboThI, CXeMBbI
cOOpKH U T.1.

[Tpoekt -HCCIIe10BaTENbCKUI MIpe3eHTAalMsl, BUJIC0, | 3alllUTa IPOEKTa,
METO]{ namMsTKa paboThl HaJ | ydacTHe B HAyYHOU
-4aCTUYHO-TIOUCKOBBIH (B IIPOEKTOM BBICTaBKE
3aBUCHUMOCTH OT YPOBHSI
MOATOTOBKH JIETEH)

HUccnenosanue -ACCJIEN0BATEILCKUN Mpe3eHTaNMsl, BUACO, | KOHGEpEHIUs
METO]{ OINMCaHUE X0Aa

HUCCICIOBAaHUA U T. /.

Y4yeOHO-MeToANYeCKHe CPeICTBA 00yYeHHsI:

— CIICHHUAJIM3UPOBAHHAA JIUTCPATYpa 11O p06OTOTeXHI/IKe, no;[6op1<a KYPHAJIOB,

- Ha60pLI TEXHUYECKOM JAOKYMCHTAIIUU K NIPUMCHIACMOMY OGOpy,Z[OBaHI/IIO;

— 00pa3Iibl MoJIeTIel M CUCTEM, BBIMIOJTHEHHBIE O0YJAIOIIMMUCS U TIEAaroroMm;




— IUTaKaTel, (OTO U BUACOMATEPUATIBI;

— yuyeOHO-METOMUeCKue IocoOus Julsl Iexarora M OOy4YaroUIMXCsl, BKJIIOYAIOLIHME
IUIAKTUYECKUH, WH(GOPMALMOHHBIA, CIPaBOYHBI MaTepHaibl HAa Pa3IUYHBIX HOCHUTEIX,
KOMIIBIOTEPHOE M BUJEO 000PYAOBaHHE.

[IpumMeHnsiemoe Ha 3aHATUAX AUJAKTUYECKOE U y4eOHO-METOAMUYECKOe 00eCeYeHUE BKIYAET
B ce0sl DJIEKTPOHHbIE YYEOHUKH, CIPAaBOYHBbIE MaTepUalIbl M CHUCTEMBbl HCIOJb3YEMBIX IIPOrpamm,

WutepHet, pabodue TeTpagu 00yJaronxcsl.



4.2. MaTepuajibHO-TEXHHUYECKOe o0ecrieueHmne
Kabuner, ocHaneHHbI KOMITbIOTEpHOUW TexHUKOM, He MeHee | 1K Ha 2 yueHuka.
Konctpykropsr LEGO MINDSTORMS EV3, T10: RobotC

Pexomenayemoe yueOHOE 000pynOBaHHE, pacCuyuTaHHOE Ha rpymmy u3 10 yuammxcs:

JInaus 1 «OcHOBBI pOOOTOTEXHUKHN Koua-Bo En. usm
bazoBe1it HAOOp A1 M3ydeHUss pOOOTOTEXHUKH 5 IIT.
PecypcHbriit Habop 17151 U3y4eHHUST POOOTOTEXHUKH 5 IIT.
Hononuurensubiii Habop LEGO — 9641 (nneBmaruka). 4 IT.
JlaTuuk Temneparypsl 5 IT.
HNudpaxpacusiii gatunk +MK mask 5 IIT.
Jatuuk 1iseTa 5 IIT.
3apsIHOEe YCTPOMCTBO MOCTOSIHHOTO Toka 10B 5 IIT.
Becor 1 IIT.
CexyHnnomep 1 IIT.
W3meputenbHas pyneTka 1 IIT.
Lsernnie kyouku Sem*Sem ( R L 4 ILIT.
Pamku u kyObl 7151 3aMepa poOOTOB IT.
MeOenbHble HUTHI U1 COOpKH JaOupHUHTa IT.
IIBeTHas u3oneHTa (4epH., KpacH., 3eJ., CUH., KEINT., 0e.). 6 IIT.
['oToBBIE TOJIA U1 3aJaHUI U COPEBHOBAHUM. LIT.
Cron nns 3amycka po60TOB IIT.




5. MOHUTOPHUHI OBPA3OBATEJIBHBIX PE3YJIBTATOB

Cucrema oTC/IeKNBAHUSI, KOHTPOJISI U OLEHKH Ppe3yJbTAaTOB Npolecca 00yYyeHHs I10
JaHHOU TIpOrpaMMe UMEET TPH OCHOBHBIX JJIEMEHTA!

- OmnpenienieHre HAYAILHOTO YPOBHSI 3HAHUH, YMEHHI U HABBIKOB 00yUYaIOIUXCSL.

- Texymuii KOHTPOJIb B T€YEHHE Y4€OHOTO roja.

- UTOoroBbliif KOHTPOJIb.

Bx01HOIl KOHTPOJIb OCYIECTBISETCS B Hayaje OOy4YeHUs, UMEET CBOCH IICNIbI0 BBISIBUTH
WCXOJHBIA YPOBEHD MOATOTOBKHU O00YJArOIIHXCS.

Bxo/1HOII KOHTPOJb OCYILECTBISIETCS B XOJI€ NEPBBIX 3aHATHH C MOMOUIbIO HAOIIOIEHUS
negarora 3a paboToi 00ydaroIuxcs.

Texkyummii KOHTPOJIb MPOBOIUTCS B TeueHUe ydeOHOro rona. llemp Tekymero KOHTpOIS —
OTIPECIUTL CTCTICHh M CKOPOCTh YCBOCHHS KaXKIIbIM PEOCHKOM MaTephajia U CKOPPEKTHPOBATH
porpaMMy OOy4YeHUs, eclii 3T0 TpeOyercs. Kpurtepuii TEKymero KOHTPOJS — CTENEHb yYCBOCHUS
OOy4alolUMUCS COJIEp’KaHUsl KOHKPETHOro 3aHATHs. Ha KakaoM 3aHsITHM MpernojaBaTellb
HaO01aeT U PUKCUPYET:

- IETCH, JIETKO CIPABHUBIIUXCS C COJCP)KAHUEM 3aHSITHS,

- IETCH, OTCTAIOMINX B TEMITC WJIA BBITIONHSIONINX 33JJaHuUs C OIIMOKAMH, HEJOUCTAMH;

- IETe, COBCEM HE CIIPABUBIIMXCS C COACPKAHUEM 3aHSITHSL.

HToroBblii KOHTPOJIb MTPOBOAUTCS B KOHIIE y4eOHOTO roAa. Bo BpeMsi HTOrOBOTO KOHTPOJIS
ompepensercss (PaKTHUECKOE COCTOSHUE YpPOBHS 3HAHWH, yYMEHWMH, HAaBBIKOB peOCHKA, CTEIeHb
OCBOCHUS MaTepuaa Mo KaxJI0My U3YICHHOMY pa3Jielly ¥ BCei MporpaMMe 00beMHCHHS.

®opMbl NO/IBE/IEHNUSI UTOTOB 00y4eHUsI:

- UWHAMBHIYyaJlbHAsl yCTHAs/IUCbMEHHAs IPOBEPKa;

- (pponTaNBHBINA OMpoC, Oecena;

— KOHTPOJIbHBIC YIPAXKHEHUS ¥ TECTOBBIC 33 JaHUS;

- 3alIUTa UHIUBUIYATHHOTO WM TPYIIIOBOTO MPOEKTA;

- BBICTaBKa padorT;

—  MEXTPYITIOBBIC COPEBHOBAHHUS;

- B3aMMOOIICHKA 00YyYaroIMMHUCS padoT IPYT ApyTa.

OIIHa nus3 (I)OpM TEKYIIEro H HMTOroBOro KOHTPOJIAA - COpCBHOBaHU.

OueHka pe3yabTaToB.
[To uroram cocrapinsercs TabauIa OTCIASKUBAHNUS 00pa30BaTENbHBIX PE3YJIbTaTOB, B KOTOPOH
oOyuJaroluecs Mo KaKJA0W TeMe BBIXOIAT Ha CIEAYIONINE YPOBHHU IIKAIBI OLIEHKH:

1. Beblicokuil pe3ynbTar — OJHOE OCBOEHUE COACPKAHMS;



2. Cpennuit — 6a30BbIl YPOBCHb;

3. Huskuii — ocBoeHHE Mar€purajia Ha MUHHUMAJIBHO JOITYCTUMOM YPOBHE.

Taﬁ.lmua MOHUTOPHUHIA OﬁpaSOBaTeJIbHLIX pe3yabTaToB:

ypOBeHb Pa3sBUTHUA yMeHI/Iﬁ 1 HABBIKOB

YpoBeHb BiajeHus YpoBeHb HaBBIKOB
oMU TEPMUHOJIOTUEN U YpOoBEHb HAaBBIKOB CO3J1aHUsA
No - TEOPETUUECKUMU cOopkH poboTa 1Mo MPOCTEUIIINX
OOGyuatomierocs
3HAHUSIMU 110 UHCTPYKIUH. nporpamm
pazzienaM nIporpamMmmsl (anropuT™MOB).
Cenr. | Jlex. | Maii. | Cenr. | Hek. | Maii. | Cenrt. | Jlex. | Maii.
1
2

(I)OpMI)I OTCIC/KUBAHUSA U KOHTPOJISA Ppa3BUBAKOIIHUX H BOCIIUTATEJIBHBIX PE3YJIbTATOB:

— OII€HKa YCTOﬁHHBOCTH HHTEpCCa 06yqa}0m1/1xcs[ K 3aHATUAM C IIOMOIIBIO Ha6JIIOIl€HI/I$I

negarora 1 CaMOOLICHKH 06yqaloumxc51;

— OLCHKa YCTOﬁqHBOCTH HHTCpPCCa 06yqa101unxc;1 K Y4aCTHKO B MCPOIIPHUATHUAX,

HaNpaBICHHBIX Ha (OPMHUPOBAHHWE W Pa3BUTHE OOMIEKYJIbTYPHBIX KOMIIETCHIUH C

IIOMOIIBIO H&6J’IIO)ICHI/I$I neaarora 1 CaMOOILICHKH 06yqafonmxc;1;

- CTaTHUCTHYECKHH Y4€T COXPAHHOCTU KOHTUHI'CHTA 06yqa}omﬂxcs[;

- CpaBHI/ITeHBHHﬁ AHAJIN3 YCIICIIHOCTU  BBIIIOJIHCHUS 3aJlaHui O6y‘IaIOH_II/IMI/ICH Ha

Ha4YaJIbHOM U MOCIIEAYIOLIUX dTanax OCBOEHUS IPOrpPaMMBl;
— aHaJIU3 TBOPUYECKUX U MPOEKTHBIX pabOT 00yyaroumxcs;

— CO3JJaHHu€C OaHka WHIAWBUAYAJIIBbHBIX JOCTHKEHUI BOCIIUTAHHHUKOB,

— OHOCHKa CTCIICHU Y4YaCTHA U AKTHBHOCTHU 06yqa10meroc51 B KOMAaHIHBIX IIPOCKTAX,

COpGBHOB&TCJ’ILHOI’I )51 KOHKprHOfI ACATCIIBHOCTH,

— OIlEHKa IMHAMHKY MOKa3aTeJIel pa3BUTHS MO3HABATEIBHBIX CITIOCOOHOCTEN 00YyJarOIITIXCsT

(BHUMaHMsI, TIaMATH, HW300PETaTeNIbHOCTH, JIOTHYECKOTO W  MPOCTPAHCTBEHHOTO

MBIIIJICHUA 1 T.I[.) C IIOMOIIBIO Ha6.HIO,Z[CHI/I$I neaarora 1 CaMOOICHKH 06yqalonmxca;

- Ha6J'IIO,Z[CHI/Ie n (I)I/IKCI/IpOBaHI/IC W3MEHEHUI B JIMYHOCTHU M MOBEACHHUU O6yanOIJ_II/IXC$I C

MOMCHTA NOCTYIIJICHUS B O6T)CJII/IHGHI/IC " 110 MEPEC UX y4acCcTus B ACATCIbHOCTU,

- WHIWBHUIYaJIbHBIC U KOJUICKTUBHBIC OECEIBI C 00 YIAFOIITIMHUCH.




6. CHUCOK UTH®OPMAIINOHHBIX UCTOYHUKOB

6.1. HopmaTuBHO-IPaBOBbIE IOKYMEHTbI

. ®enepanbHblii 3aK0H «O06 o06pazoBanuu B Poccuiickoit deaepanum» Ne 273-D3 ot 29.12.12 rona.
— [Dnexrponnsiii pecypc]. — Pexumm mocryma: base.garant.ru/70291362/ (undopmaimonHo-
1paBoBOi nopTai «l"apanT»).

. Ilpuka3 MunuctepcTBa oOpa3oBanus u Hayku Poccuiickoit @eneparuu ot 09 Hos6ps 2018 1. Ne
196 «O06 yTBepx’ACHUH MOPsIKA OPTaHU3ALMU U OCYIIECTBICHUS 00pa30BaTEIbHOM 1eATENbHOCTH
10 JOTOJHUTEIBHBIM 00IIe00pa30BaTeIbHBIM IIpOrpaMMam» [ DJIeKTPOHHBINA pecypc]. - Pexum
nocryna: https://www.garant.ru/products/ipo/prime/doc/72016730/ (undopmarmoHHO-TTIPaBOBOK

nopran «["apanr»).

. Konnenuust  pa3Butus  JONMOJIHUTENBHOIO  OOpa3oBaHMsl  JIeT€il, yTB. paclopsLKEHHEM
[IpaButensctBa PO ot 4.09.2014 rona Ne 1726-p. [OnexTpoHHbIl pecypc] — Pexum nocryna:
http://munoO6pHayku.pd/nokymenTol/ajax/4429 (obunmanbHbil cailt MuHHCTEpCTBA 00pa30BaHUS
u Hayku PD).

. CanlluH 2.4.43172-14 "CaHutapHO-3UAEMHOJOTHYECKHE TpeOOBaHUS K  YCTPOHCTBY,
COZIEPKaHUIO U OPTaHU3AIUH PeXUMa PabOThl 00Pa30BATENBHBIX OPraHU3AINI TOTIOHUTEILHOTO
oOpasoBanus netei”, yTB. [ TaBHBIM rocyiapcTBeHHBIM caHUTapHBIM BpauoMm PO ot 04.07.2014 N
41. - [DneKTpOHHBIH pecypc]. - Pexum JlocTyna:
https://www.consultant.ru/document/cons_doc_LAW_168723/ (oduumansHelii caiiT cnpaBoyHON
npaBoBoi cuctembl «Koncynprantllmocy).

. l'ocynapctBennas nporpamma PO «Pazsutue obpazoBanust Ha 2013-2020 roxapl, yTBEpKISHHON
noctanoBieHrem I[lpaButensctBa PO No 295 ot 15.04.2014 1. — [DnekTpoHHBIN pecypc]. —
Pexxum nmoctyma: https://base.garant.ru/70643472/#friends (uHpOpManOHHO-IPABOBOM MOPTAI

«["apanT»).

. Ctpareruss MHHOBaUMOHHOTO pa3BuTHs Poccuiickoit ®enepauuu Ha nepuon Ao 2020 roxa,
YIBEpXKACHHBIM pacnopsbkeHueMm [lpaButensctBa PO Ne 2227-p ot 08.12.2011 roma. —
[DneKkTpoHHBII pecypc]. — Pexum JIOCTyTIA:
https://www.garant.ru/products/ipo/prime/doc/70006124/  (uHbOpPMAITMOHHO-TIPABOBOK  TMTOPTAJ
«["apaHT»).

. ®enepanbHas 1eneBas mporpaMMa pa3BuTus obpazoBanus Ha 2016-2020 ronbl, yTBEp>KAECHHOM
[ToctanoBnenuem IIpaBurensctBa PO Ne 497 ot 23.05.2015 ronma. — [DnekTpoHHbIN pecypc]. —
Pexxum  nmoctyma:  https://base.garant.ru/71044750/  (nadopmanimoHHO-IPaBOBOM  MOpPTAJ

«"apanT).


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

10.

11.

12.

13.

14.

6.2. UnpopMaumoHHbIe HCTOYHUKH JJIS M1€1Ar0r0B

Anroputmuzarus u nporpammupoBanue [Tekcr] / M.H. ®anmuna, U.C. I'yimun, T.C. boromosnora
u ap. — M.: Kynuu-Ilpecc, 2007. — 276 c.

bemnosckas, JI.I'. Hcnonp3zoBanne LEGO-poO0OTOB B HH)KEHEPHBIX IMPOEKTAX INKOJIBHUKOB.
Otpacnepoii moaxon [Tekct] / JI. I'. bennosckas, H.A. bennosckuii. — M.: JIMK Ilpecc, 2016.
benmuosckas, JI.I'. PoGorusupoBanHbie y1aboparopHbie paboThl mo ¢usuke. IIponeneBrruueckuit
Kkypc ¢usuku (+ DVD-ROM) [Tekct] / JI. I'. Benmnosckas, H.A. benmosckuii. — M.: JIMK Ilpecc,
2016.

brikos, B.I'. BBenenue B KOMIBIOTEPHOE MOJEIUPOBAHKUE YIPABISIEMBIX MEXAaHUYECKUX CHUCTEM.
Ot mastHuka Kk po6oty [Tekct] / B.I'. beikos. — CI16: Hayka, 2011. — 85 c.

Brnacosa, O.C. O6pa3oBarenbHas poOOTOTEXHHKA B y4eOHOMN ASITENbHOCTH yYaIIMXCs HAa4aaIbHOM
kol [Texer] / O.C. Brnacopa. — UensOunck, 2014.

JIyaun, P.M. IIporpammupoBanue BCTpoeHHBIX cucteM. OT Monenu k poborty [Tekcr] / P.M.
Jlyuaun. — CII6: Hayxka, 2011. — 183 c.

MeTtoaudeckoe pykoBoacTBO «PoboroTexnnka Ha ocHoBe TETRIX».

Mupommna, T. ®@. OO6pa3oBaTenpHas poOOTOTEXHHMKA HA ypokax WH(OpMATHKH U (U3HKE B
cpenHei mikojie: yueOHo-meroanueckoe mocooue [Tekcrt] / — T.d. Mupommna. — YensOuHck:
Barmsam, 2011.

Huxynmun, C.K. CoxepxaHue Hay4YHO-TEXHHUECKOTO TBOPYECTBA YUAILIUXCS M METOJbI O0yUSHHUS
[Texct] / C.K. Hukynun, I'.A. TTontaBen, T.I'. [Tonrasen. — M.: MAU, 2004.

[Tepdunsena, JI. I1. O6pa3zoBarenbHas poOOTOTEXHUKA BO BHEYPOUHOU yUeOHOW NesATEIbHOCTH:
yuebHo-mMeToanueckoe nocoodue [Teker] / — JI. I1. [lepdunbena. — YensiOunck: Barmsn, 2011.
ITetun, B. IIpoekTsl ¢ ucnonb3oBanuem kontposiepa Arduino [Tekct] / — CI16: BXB-IletepOypr,
2015.

[Tonrasen, I'.A. CucTeMHBI MOAX0A K HAyYHO-TEXHUYECKOMY TBOPYECTBY ydaluxcs (poosieMbl
opranm3anuu u ymnpasinenus) [Texcr] / I'.A. IlonraBeu, C.K. Hukynun, .. JloBeukwuii, T.I'.
[TonraBen. —M.: U3natensctBo MAU. 2003.

Commep, V. IlporpammupoBanue MUKpOKOHTposuiepHbIX miaT Arduino/Freeduino [Tekcr] / V.
Commep. — CI16: BXB-Iletepbypr, 2012.

@ununmnos, C. Ypoku poOororexuuku. Koncrpykuwms. JBmxenue. Ympasnenue [Tekcr] / C.

@ununmnos. — M.: Jlaboparopus 3Hanui, 2017.



6.3. UndopManiuoHHbIEe HCTOYHUKH ISl 00YUYAKOLIUXCS

. beiikran, J[x. Konctpyupyem pobotom Ha Arduino. Ilepssie maru [Tekct] / Ix. bekran. — M:

Jlaboparopus 3Hanwmii, 2016.

. bemmosckas, JI. I'. Y3naiite, kak nporpammupoBath Ha LabVIEW[Tekcr] / JI. I'. bennoBckas —
M.: IMK Ilpecc, 2014.

. baym, JI. M3yuaem Arduino. MHCTpymMeHTHI U MeTol TexHuueckoro BommedctBa [Tekcr] / .
biym. — CI16: BXB-IletepOypr, 2016.

. Monk, C. IIporpammupyem Arduino. OcaoBsl pabotsl co ckerdamu [Tekcr] / C. Monk. — CII6:
[Tutep, 2016.

. Ipenko, M. 123 Dkcnepumenta o podororexuuke [ Texct] / M. Ilpeako. — M.: HT Ilpecc, 2007.

6. ®umunnos, C. Ypoku po6ororexnuku. Koncrpykuus. Jlpumxenue. Ynpasnenue [Texcr] / C.

Oununmos. — M.: Jlaboparopus 3Hanuit, 2017.

. @ununmos, C.A. PobGotorexnuka mis gereid u poauteneid [Tekcr] / C. ®@unumnmos. — CII6.:

Hayka, 2013. - 319 c.
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