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1. HIOACHUTEJIBHAA 3AIIMCKA

JlononHutenbHast oOmieoOpa3oBarenpHas 00IIepa3BUBaONIas IporpaMmma
pa3zpaboTaHa B cOOTBETCTBUU ¢ DeaepanbHbIM 3aKOHOM OT 29.12.12 1. Ne273-03
«O0 oOpazoBanun B Poccuiickoii ®enepanumny; MNpukazoM MHHHCTEPCTBA
oOpa3oBanus U Hayku Poccuiickoit ®@enepammm (MunoOpuayku Poccum) ot 09
HOs1Opst 2018 1. Ne 196 1. MockBa «O06 ytBepxkaeHuu [lopsaka opraHuzanuu u
OCYUIIECTBJICHUSI  00pa3oBaTEeIbHOM  JEATEIBHOCTH MO  JIONOJHUTEIbHBIM
oO1reoOpa3zoBaTenbHbIM MporpaMMamy; KoHuenuuei pa3BuThs JOMOIHUTEIHLHOTO
oOpazoBanus nereir B Poccuiickoit denepanuu, yTBEp>KJICHHOW paclopsKeHUEM
[IpaButensctBa PO or 4.09.2014 r. Ne 1726-p;  caHuTapHo-
AIUIEMHUOJIOTUUECKUMH TIpaBUjiaMi U HopMatuBamu 2.4.4.3172-14 «TpeboBanus
K YCTPOWCTBY, COJIEpKaHUIO W OpraHU3AlMKU pexuMa paboThl 00pa3zoBaTEIbHBIX
OpraHu3alyid  JIONOJIHUTEIBHOTO  oOpa3zoBanus  jaeredl  (yrB.  ['nmaBHBIM
rOCyJIapCTBEHHbIM caHUTapHbIM BpauoM P® ot 04.07.2014 1. Ne 41);
['ocynapctBenHoit nporpammoit PO «Pazputue odpazoanus Ha 2013-2020 rojsl,
yTBepxkAeHHOM mnocTtaHoBieHueM IIpaButensctBa PO ot 15.04.2014 r. Ne 295;
Crparerueir HTHHOBAaMOHHOTO pa3Butusa Poccuiickoii denepanuu Ha NEPUOA 0
2020 roma, yrBepxaeHHbIM pacnopsokeHuem IIpasurensctBa PO ot 08.12.2011
rona Ne 2227-p; denepanbHOW 11€1€BOM MPOrpaMMON pa3BUTUsA 0Opa30BaHUs Ha
2016-2020 roxmwi, ytBepxkaeHHoU I[locranoBnenuem IlpaButensctBa P® ot
23.05.2015 roma Ne 497; Ycrapom 'OAY 1O SO Ilentpa 1€TCKO-IOHOIIECKOTO
TEXHUYECKOTO TBOPUYECTBA.

CoBpeMeHHBII ~ mepuojx  pa3BUTUSL  OOIIECTBA  XapaKTepU3YeTCs
MaclITaOHBIMA W3MEHEHUSMU B OKpYKAIOIIEM MHUpPE, BJICKYIIUMH 3a CO0O0M
NEPECMOTpP COLMANIBHBIX TpeOOBaHUM K 0Opa30oBaHMIO, MPEANOJararluMU €ro
OPMEHTALMI0O HE TOJBKO Ha YCBOECHHE OOYYAIOMIMMCS ONpPENENIEHHOM CYMMBbI
3HAHMI, HO U Ha Pa3BUTHE €ro JMYHOCTH, & TAKKE OBJIAJCHUE METANPEIMETHBIMU
KOMIETEHIIUSIMHU. BOJNBIIMMU BO3MOXKHOCTSIMU B Pa3BUTHU JIMUHOCTHBIX PECYPCOB
IIKOJIBHUKOB 00J1aaeT MOArOTOBKA B 00J1aCTH pOOOTOTEXHUKH.

OBOJIIOIMS ~ COBPEMEHHOro o00IIecTBa U MPOU3BOJACTBA OOyCIOBHUIIA
BO3HMKHOBEHHME M pa3BUTHE HOBOIO Kjacca MalluH — poOOTOB, U
COOTBETCTBYIOILIETO HAYYHOTO HANpaBJICHHUS — pOOOTOTEXHUKH. PoOOTOTEXHUKA —
MHTEHCUBHO DPa3BUBAIOIIASICI HAYYHO-TEXHUYECKas AUCUUIUIMNHA, U3y4darolas He
TOJIbKO TEOPHIO, METOJbl pacuyeTa U KOHCTPYHPOBAHMS POOOTOB, MX CUCTEM M
AJIEMEHTOB, HO W TPOOJIEMbl KOMIUIEKCHOW aBTOMAaTH3allii TMPOU3BOJICTBA U
HAyYHBIX UCCIICJIOBAaHUN C MPUMEHEHHEM POOOTOB.

Hacrosimass nomonHuTeNnbHass oOmieoOpa3oBaTenbHas 00IIepa3BUBAOIIAS
nporpaMma HUMEET TeXHHYEeCKYI HaNpPaBJIEeHHOCTb U IpeaycMaTpUBAET
pa3BHTHE HE TOJBKO MpodecCHOHAIbLHBIX KommnereHumii (hard-kommereHuuii),
TaKuX KaK HaBbIKM  HAYaJbHOTO TEXHUYECKOTO KOHCTPYUPOBAHHUS U
POrpaMMHUPOBAHMS, O3HAKOMJICHME C OCHOBaMHU aJrOPUTMHU3ALMU, Pa3BUTHE
a0CTPaKTHOTO MBIIUICHHUS, HO W YHUBEPCAJBbHBIX KommereHuuii (SOft-
KOMITIETEHIIUI) — HAaBBIKOB, HE CBS3aHHBIX C KOHKPETHOW MPEAMETHOU 00J1acThlO,



TaKUX Kak pa3BUTHE TBOPYECKUX CIIOCOOHOCTEH JaeTel, M300peTaTenbHOCTH,
yMmeHue paboTaTh B KOMaH/Ie, paboTaTh ¢ HHPOPMAIIUECH.

Buj nporpamMmmsi: MoauuIIMpOBaHHas, KOMIUIEKCHAS.

Kareropusi o0yuaommxcsi: nmporpamMma MpeaHazHadeHa uis paboThl ¢
oOyuarormumucs 7-17 met (1-11 kimaccbr o0meo0pa3oBaTeILHOM MIKOJIBI).

AKTYaJIbHOCTH MPOrpaMMbl 00yCIIOBJIEHA COIIMAILHBIM 3aKa30M OOIIeCTBa
HAa TEXHUYECKU TPAMOTHBIX CIEHMAIMCTOB B 00JIacTU POOOTOTEXHUKH,
MaKCUMaIbHOU 3P (HEKTUBHOCTHIO PA3BUTHS TEXHUUYECKUX HABBIKOB CO IIKOJIHHOTO
BO3pacTa; mnepegadyel oOydaronuMcsi CIOKHOIO TEXHHYECKOro MaTepualia B
IpoCTON JIOCTYNMHOM ¢opme; peanu3anuedl JHUYHOCTHBIX MOTpeOHOCTEH W
JKW3HEHHBIX IUIAHOB; peaju3aluell MPOEKTHOM AEATEIbHOCTH IIKOJbHUKAMHU Ha
0a3e COBPEMEHHOI0 O0OpYIOBAaHMS, a TAKKE MOBBIIICHHBIM WHTEPECOM JAETel
IIKOJIBHOTO BO3PACTa K pOOOTOTEXHHUKE.

Hcnonb30BaHWE COBPEMEHHBIX MEJArOTMYECKUX TEXHOJIOTHM, METOJIOB H
IIPUEMOB; PA3JIMYHBIX TEXHUK U CIIOCOO0OB pabOTHI; COBPEMEHHOI'O0 000pYI0BaHNU,
MO3BOJISIIOLIETO MCCIIEN0BaTh, CO34aBaTh U MOJECIMPOBATh PA3IMUHbIE OOBEKTHI U
CUCTEMBI U3 00JacTH pPOOOTOTEXHHUKH, MAIIMHHOIO OOYYEHUS U KOMIIbIOTEPHBIX
HayK, 00€ClIeYnBaE€T HOBU3HY IPOrPAMMBI.

Ilexaroruveckas nesnecoo00pasHoOCTb NPOrPaMMBbI.

B 1mpouecce KOHCTpYHpOBaHMS M INPOTPAMMHUPOBAHUS  YIPABISAEMBIX
Mojieneil oOyJaroluecs: MmojiydaT JOMOJIHMUTEIbHbIE 3HaHUS B o0sacTu (pusmkwy,
MEXaHUKHM U HMHPOPMATHUKH, YTO, B KOHEYHOM HUTOre, H3MEHHUT KapTHHY
BOCIIPUATUS HMH TEXHUYECKHX JUCLUIUIMH, IIEpEBOAS UX M3 paspsaaa
YMO3PUTENBHBIX B PA3PsII MPUKIATHBIX.

OCHOBHBIE TPHUHLIMIBI KOHCTPYMPOBAHMS NPOCTEHIIMX MEXAHHUYECKHUX
CUCTEM M  alNTOPUTMBl KX aBTOMATHYECKOro (PYHKIMOHMPOBAHUA O]
YIOPABJICHUEM TMPOTPAMMHUPYEMBIX KOHTPOJUIEPOB, MOCTY>KAaT XOPOILIEH MOYBOM
JUTSl IOCTIEAYIOIIETO0 OCBOEHHU 00Jiee CI0KHOTO TEOPETUYECKOTO MaTepHaIa.

OtinunTeIbHbIE 0COOEHHOCTH POrPaMMbI

3aHATUS 1O JaHHOM MporpaMMe MOTYT IPOBOJAUTHCA Kak B OYHOH (opme,
TaK U C TNPUMEHEHHUEM JMCTAHIIMOHHBIX TEXHOJOTMH U (WUJIU) BIEKTPOHHOTO
oOy4eHus.

[lo manHOW mporpamMme B JIETHUW MEPHOJI MOXKET OBITh OpraHu30BaHa
pabota c o0Oyd4arolmMMHCS, KOTOpbIE MPOXOAAT MOATOTOBKY JJIsi y4acTHUSl B
MacCOBBIX MEPOIPHUATHIX, pabOTAIOT HaJ WHIUBUAYAIbHBIMU WM KOMaHIHBIMH
OpOeKTaMU, a TaKKe NPOSABISIOT OCOObIi HWHTEpeC K BBHIOPAaHHOMY BHUAY
NESATEIbHOCTH.

O0bpazoBatenbHbIN MpOoIleCcC M0 JaHHOM MporpaMme BeIeTCSl B COOTBETCTBUH C
rOJIOBBIM KaJE€HJApHBIM Y4YeOHbIM TpaduKOM Ha TEKyIIUH Y4eOHBIH TO[,
YTBEP>KJICHHBIM  TPUKA30M  JUPEKTOpa  MyHUIMIAIBLHOTO  OHOHKETHOIO
0011e00pa30BaTENHLHOTO yUpexKACHUS
«HukoJbcKasi 0CHOBHAsI 00111€00pa30BaTe/IbHAS HIKOJIA».



1.1. ean u 3apaun

He.]'lb: pa3BUBATH TCXHUYCCKHC, ITO3HaBAaTCJILHBIC 151 TBOPUYCCKHC
CITOCOOHOCTH 06yqa}011mx051 B IIpoHecCCC H3YUCHUA OCHOB pO6OTOTeXHI/IKI/I )41
HpOCKTHO-I/ICCJ'IGIIOBaTCJ'ILCKOﬁ ACATCIBHOCTH.

3agauu:

1. Obyuarwwue:

- U3YYUTh COCTOSIHUE U TMEPCIEKTHUBBI POOOTOTEXHUKH B HACTOSIIEE
BpEMSI;

- U3YYUTh TPUHIMIBI PAOOTH pOOOTOTEXHUYECKHUX AJIIEMEHTOB;

- OOy4HUTh BIAJICHUIO TEXHUYECKOW TEPMHUHOJIOTUEH, TEXHUYECKOU
IPaMOTHOCTH;

- 00y4YUTh OCHOBaM MIPOEKTUPOBAHHS, MOJICJTMPOBAHUS,
KOHCTPYUPOBAHUS POOOTOTEXHUYECKUX YCTPOMCTB;

- U3YYUTh TPUEMbl U  TEXHOJOTMH  Pa3pabOTKH  MPOCTEUIINX
aNrOpUTMOB M TporpaMMupoBaHus Ha KoHCTpykTope LEGO MINDSTORMS
Education

- (GbopMHpOBaTh YMEHHE IOJIb30BAaThCA TEXHHUUYECKOW JIMTEpaTypoH,

paboTtath ¢ uH(pOpMaIUE;

- 00y4HuTh OCHOBaM 3D TeXHOJIOTUH.

2. PazBuBawuue:

- (bopMHUPOBATH UHTEPEC K TEXHUYECKUM 3HAHUSIM;

- CTUMYJIMPOBATh II03HABATEJIIBHYIO U  TBOPYECKYID AKTUBHOCTHb
oOyyarolmuxcss  MOCPEACTBOM  BKJIIOYEHMS HMX B pa3jMuHble  BHJIBI
COPEBHOBATEJIBHON U KOHKYPCHOU JIESITEIIbHOCTH;

- pa3BHUBATh HABBIKU UCCIIEAOBATEIBCKON U IIPOCKTHOMN ACATEIBHOCTH;

- pa3BuBaTh Yy OOyd4aroUMxXcs MaMsiTh, BHUMAaHHE, JIOTUYECKOE,
IIPOCTPAHCTBEHHOE U AHAJIUTUYECKOE MBILIJICHUE, B TOM YHUCJIE IIOCPEICTBOM UIPHI
B [IaXMAaThl ¥ 3aHATUHN MTPUKIIATHON MATEMATUKOM.

3. BocnurarejbHbI€:

- BOCIHUTLIBATD JTUCHUTUIMHUPOBAHHOCTb, OTBETCTBEHHOCTD,
CaMOOpTaHU3alINIo;

- dbopMupoBaTh YYBCTBO KOJIJIEKTUBHU3MA W B3aUMOIIOMOIIM, HABBIKU
KOMaHHOT'O B3aMMOICHCTBHS.

1.2. Oxunaemble pe3yJibTaThl

B pesynbTaTe ocBoeHHsT 00ydYaroniuecs J0JKHBI 3HATh:
— TpaBwiIa 0€30MaCHOTO TOJIb30BaHUSI 000PYI0BaHUEM,



OCHOBHYIO TEXHHYECKYI0 TEPMHUHOJIOTHIO B 00JacCTH POOOTOTEXHUKH U
IIPOTPaMMHUPOBAHUS,

000pyZI0BaHuE, UCHOIB3YyEMOE B 00J1aCTH pOOOTOTEXHUKHY;

OCHOBHBIC TPUHIUIBI PadOThI C POOOTOTEXHUYECKUMHU HabopamMu u
KOMIIBIOTEPHOU TEXHUKOM;

OCHOBHBIE c(hepbl IPUMEHEHHUSI POOOTOTEXHUKU, MEXAaTPOHUKH;

OCHOBBI IIPOIrPAMMHUPOBAHMSL.

YMmeTh:

COOJII0IaTh TEXHUKY O€30M1aCHOCTH;

OpraHH30BbIBaTh pabouee MecTo;

pa3pabarbIBaTh NPOCTEUIINE CUCTEMBI C MCIIOIb30BAHUEM JJIEKTPOHHBIX
KOMITOHEHTOB M pOOOTOTEXHHUYECKUX JIEMEHTOB;

pa3pabaTbiBaTh MPOCTEUIINE ANTOPUTMBI W CHCTEMBl YIpaBICHUS
pPOOOTOTEXHUYECKUMHU YCTPONUCTBAMH;

pa30uBaTh 3aa4y HA [10/A3a/1a4U;

paboTaTh B KOMAH/JIE;

UCKaTh, aHaJW3UpPOBaTh W 00001IaTh HEOOXOAMMYIO HH(POPMALIHIO,
MPOBOJUTH €€ BepU(UKAIHUIO;

INOATOTOBUTh W MPEACTABUTH T'PAMOTHYIO IPE3CHTALUIO I 3allHUThI
IPOEKTHOM paboTHl.

Pe3yabTatom YCBOECHMUS 00y4aromuMHucs NMPOrpaMMblI no
paszeugaiouiemy u 60CNUMAamenbHOMy ACHeKmam siBJISAITCH:

YCTOMYMBBIA HHTEPEC K 3aHATUSIM POOOTOTEXHHUKOM,

MOJIOKUTENIbHAS JAUHAMUKA TIOKa3aTeNied pa3BUTHUSA TO3HABATEIbHBIX
criocoOHOCTEeW 00yuaromuxcsi (BHUMaHUs, MaMATH, U300pETaTebHOCTH,
JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIIUICHUS U T.1.);

CO3/IJaHHUE 00YYaIOITUMUCS TBOPUECKUX PabOT;

aKTUBHOE Y4YacTH€ B MPOCKTHOMW M MCCIENOBATEIbCKON JCSATEIBLHOCTH,
BKJIFOUEHHOCTh B KOMaH]IHbIE MTPOEKTHI;

aKTUBHOE y4acTHE B COPEBHOBATEIILHONW U KOHKYPCHOM €SI TEIbHOCTH;
JIOCTUKEHHUS B MACCOBBIX MEPONPHUITHUSAX PAZTUYHOTO YPOBHS;

pa3BUTHE BOJEBBIX KA4yeCTB JIMYHOCTU (AUCUUITIMHUPOBAHHOCTH,
OTBETCTBEHHOCTH, CaMOOpPraHU3alINH, ENEeYCTPEMIIEHHOCTH,
HAaCTOMYMBOCTH B TIOCTHKEHUU MOCTABJICHHOM LN U T.1.);

CIIOCOOHOCTh TPOJIYKTUBHO OOIIaThCS B KOJJIEKTUBE, paboOTaTh B
KOMaHJie.

1.3. Oco0eHHOCTH OPraHU3aAUU 00Pa30BaTEJIbHOIO MpoIecca

Cpoxk peanuszayuu npoepammul: IporpaMMa paccuuTana Ha 1 rog oOydeHus,
77 akageMHUYeCKHX 4acoOB B I'0J]

PexxuMm peanuzaunuu: 3aHATHS MO pOOOTOTEXHHKE MpoBoasTcs 1 pa3 B
HEJIENIO 10 2 akaJieMU4ecKkux yaca (45 MuHyT) ¢ niepepbiBoM S5-10 MunHyT. 3aHsATHA
HOCSIT TMOKUM XapakTep C y4eTOM IPEeANOYTeHUN, CIOCOOHOCTEH U BO3PACTHBIX

6



ocobeHHOCTEW oOydaromuxcs. @opma opraHu3anuu AesiTeJILHOCTH JeTei:
TBOPYECKOE OOBETHUHEHHE.

['pynma oOydaromuxcst GpopmupyeTcsi u3 pacdyera He Oonee 15 denmosex.
Habop oOyuaromuxcs npoBoauTcs 0e3 npeaBapuTeaIbHOTO 0TOOpa JeTel.

3aHATHS TPOBOAATCS B KaOWMHETE, 0OOPYIOBAHHOM COTJIACHO CaHUTAPHO-
AMNUAEMHUOJIOTHYECKUM TpaBuiaM U  HopmaruBam CanlluH 2.4.4.3172-14
"CaHUTapHO-AMUAEMHUOJIOTUYECKHE TPEOOBAHMUS K YCTPOWCTBY, COJEPKAHHUIO U
OpraHu3allii pexkruma padoThl 00pa30BaTEIbHBIX OPraHU3AlMA JOTOIHUTEIHHOTO
oOpa3zoBaHus JeTen".

IIpuHIMNBI Oprann3anuu 00pa3oBaTeIbHO AeATeJIbHOCTH:

- HaydHocTh. DTOT NpUHLUI TperonpenesseT coolieHne 00yyaeMbIM
TOJIBKO JIOCTOBEPHBIX, MPOBEPEHHBIX MPAKTUKOW CBEACHHM, MPU OTOOpPE KOTOPBIX
YUUTBIBAIOTCS HOBEHMIIIME TOCTHXKEHHSI HAYKH M TEXHUKH.

- HoctynHocTh. [lpenycmaTpuBaeT coOTBETCTBHE 00beMa W TIyOUHBI
y4eOHOro maTepuajia YpOBHIO OOIIEro pa3BUTHS yHallMXCAd B JIaHHBIA IMEpPUOJ,
Oslarosiapsi Yemy, 3HaHHsI U HABBIKM MOTYT OBITh CO3HATEIBHO U IPOYHO YCBOEHHBI.

- CBs13b Teopuu ¢ npakTUKon. OOs3BIBAET BECTH O0yUYEHHUE TaK, YTOObI
oOy4aemble MOIJIM CO3HATEIbHO MNPUMEHITh NPUOOPETCHHbIE UMHU 3HAHHUS Ha
IIPaKTHUKE.

- Co3HaTeNbHOCTh U aKTUBHOCTh 00yueHus. B nponecce oOyueHus Bce
NEHCTBUS, KOTOpblE OTpabaThIBAET YUEHUK, JOJKHBI ObITh 000CHOBaHbI. HyxHO
YUUTh IIKOJBHUKOB KPUTHYECKHM OCMBICIMBATh, W OILICHUBATh (aKThl, jernas
BBIBO/IbI, pa3peliaTh BCE COMHEHUS C TEM, UTOOBI MPOLIECC YCBOCHUSI M HApaOOTKH
HEOOXOMMBIX HAaBBIKOB IMPOUCXOIUIN CO3HATENBHO, C MOJIHON yOeXACHHOCTHIO B
OPaBWIBHOCTH  OOy4eHHs.  AKTUBHOCTh B OOyYE€HUM  Mpeanojaraer
CaMOCTOATENbHOCTh, KOTOpasi JOCTHTaeTcsd XOpOUIe  TEOpEeTHYECKOM W
MPaKTUYECKON MOJATOTOBKOM U paboTO nexarora.

- Harnsinnocts. OOBACHEHHE TEXHUKH COOPKH POOOTOTEXHUYECKUX
CPEIICTB Ha KOHKPETHBIX M3/ENIUAX U MPOrpaMMHBIX NpoAyKTa. /[ HarnsgHoCcTH
NPUMEHSIOTCS] CYIIECTBYIOIIME BHUAEO MaTEpHallbl, a TaKKe€ MaTepHallbl CBOETO
U3TOTOBJICHHUS.

- CHUCTeMaTUYHOCTh M MOCIEA0BATEIBbHOCTh. YUYEOHBIM MaTepuan
JAETCS 110 OIPENEIICHHON CHUCTEME U B JIOTHYECKOM MOCIIE0BATENBHOCTH C LEIBIO
JY4YUIIEro ero ocBoeHus. Kak npaBuiio 3TOT NPUHUUI NPESYyCMATPUBAET U3YUEHUE
npeaMeTa OT MPOCTOTO K CI0XKHOMY, OT YaCTHOTO K 00ILEMY.

- [IpoyHOCTh 3aKperuieHusT 3HAHWUW, YMEHUW M HaBBIKOB. KauecTBo
oOy4eHusl 3aBUCUT OT TOT'O, HACKOJIBKO MPOYHO 3aKPEIUISIOTCS 3HAHUS, YMEHUS U
HaBBIKM YyYalllUXCAd, IOATOMY 3aKpPEIUICHHE YMEHHl M HAaBBIKOB JOJKHO
JIOCTUTaThCs HEOAHOKPATHBIM 1IE€JICHANIPABICHHBIM MTOBTOPEHUEM U TPEHUPOBKOM.

- NunuBuayanbHeli 1oaxoa B oOydyeHud. B mporecce oOydeHus
negaror MCXOAUT M3 WHIWBHUIYaIbHBIX OCOOEHHOCTEH neTeid M omupasich Ha
CWJIbHBIE CTOPOHBI YYalIErocs, JTOBOJUT €0 MOJrOTOBIEHHOCTH A0 YPOBHS OOLIUX
TpeOOBAHMIA.



OTiimunTeIbHBbIE 0COOEHHOCTH IPOrPaAMMBbI

[Iporpamma sBnsieTcss ©0a30BOM W HE MPEANOJIaraeT HaIW4Yus Y
oOyJaroluxcss HaBBIKOB B 00JacTU POOOTOTEXHUKH U MPOTPaMMHUPOBAHUS.
VYPpOoBEHb NOATOTOBKH YYAIIMXCA MOXKET ObITh Pa3HBIM.

[Ipy mnogdope wmaTepuasoB M IUIAHUPOBAHUM 3aHATHA HEOOXOAMMO
MaKCUMaJbHO YYUTHIBATh OCOOCHHOCTH TpPYIIBI, BKJIIOYAaTh MOWCKOBBIE U
UCCIIEIOBATENBCKUE METO/IbI, 003aTENIbHO 00y4YaTh BECTU JUAJIOT, JUCKYCCHUIO.

Padouas mporpamma noctpoeH Ha 0aze o0pa3oBaTeNbHON MPOTrpaMMBbIl J1JIs
mwiatdopmbel LEGO MINDSTORMS EV3. Konctpyktop LEGO MINDSTORMS
EV3 npenocraniser o0ydarommmMcsi BO3MOKHOCTh TPUOOPETATh BaXKHBIC 3HAHUS,
YMEHUS W HABBIKH B TPOIECCE CO3/IaHUS, MPOTPAMMHPOBAHUS M TECTUPOBAHUS
po6oroB. Kouctpykrop LEGO MINDSTORMS EV3 wu nporpammHoe
o0ecrnieueHre K HeMy IIPEI0CTaBIsEeT MPEKPACHYIO BO3MOXKHOCTD YUUTHCS peOCHKY
Ha  coOctBeHHOM  ombite.  [IporpamMHOe  obOecreueHuWe  OTIMYAECTCS
JpY>KECTBEHHBIM MHTEp(]eiicoM, TO3BOJISIONIUM CaAMOCTOSATEIHHO UM C TTIOMOIIBIO
BCTPOCHHBIX YPOKOB OCBaWBaTh MPOTPaMMHpOBaHWE. BakHO, YTO TIPH 3TOM
peOEHOK caM CTPOMT CBOM 3HAHHUA, a YYHUTEIb B 0OOpa30BaTEIIbHOM MPOLECCEe
BBICTYTIA€T THIOTOPOM.

[Inatdpopma EV3 Brimodaer B cebs HaOOp HAacTpauBaeMbIX YUE€OHBIX
3amanuii. OHM TIOCTaBJIAIOTCS B IU(POBOM BHUJE U JIETKO WHCTAUIUPYIOTCS B
nporpammuyio  cpeny LEGO Education MINDSTORMS. Huskuit mopor
BxOXJieHus B nporpammuyio cpeny LEGO Education MINDSTORMS, no3Bossiet
POrpaMMHUpPOBAaTh poOOTa YK€ Ha TEPBOM 3aHATUU IO POOOTOTEXHUKE, Iaxe
caMOMY HETIOATOTOBJICHHOMY yYaIlleMycCsl, a MHTYUTHBHO TOHSATHBIN WHTEpdEiic
oOJeryaer 3Ty 3ajaauvy.

Teopetnueckas dYacTh oOOyueHHs BKIOYaeT B ceOs 3HAKOMCTBO C
Ha3HAYCHHEM, CTPYKTYpOH U YyCTPOMCTBOM pPOOOTOB, C TEXHOJIOTHUYECKUMU
OCHOBaMH COOpPKHM W MOHTa)Ka, OCHOBAMH BBIYMCIIUTEIILHON TEXHUKH, CPEICTBAMHU
0TOOpakeHUs UHPOPMALIUU.

K 0CHOBHBIM OTJIMYHUTEIbHBIM 0COOEHHOCTSIM HACTOSIIIEH MPOrpaMMbl
MO’KHO OTHECTH:

— KelCOBYIO cucTeMy OOyUeHUS;

— 00ydYeHHE MPOCKTHOM eI TEIbHOCTH;

— HampaBJICHHOCTb Ha pa3BUTHE SOft-KOMITETEeHIHIA.

Kaxxapiit kefic cocTaBiseTCss B 3aBUCUMOCTH OT TEMbI M KOHKPETHBIX 3ajad,
KOTOpBIE TPEIyCMOTPEHBI MPOTPAMMOM, C YYETOM BO3PACTHBIX OCOOCHHOCTEH
JeTei, X WHIUBUAYAIbHOU MOATOTOBICHHOCTH, U COCTOUT M3 TEOPETHUECKON U
IIPAKTUYECKON YacCTH.

Copepxanue MPaKTUIECKUX pabOT M BUABI MPOEKTOB MOTYT YTOYHSTHCS, B
3aBHCHUMOCTH OT HAKJIOHHOCTEH ydYaluxXcs, HaU4usg MaTepUalioB, CPEICTB H .
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Mopenu coOuparoTcst 1100 MO TEXHOJOTHYECKUM KapTaMm, Ju00 B CHiy (aHTa3uH
obyuyaromuxcs. [lo Mepe 0CBO€HUS IPOEKTOB NMPOBOASTCS COPEBHOBAHUS POOOTOB,
CO3/IaHHBIX WHAMBHUAYAIBHO WM TPYTIIIAMHU.



2. VUEBHO-TEMATUYECKHUMU ILJIAH
2.1.1. Ocnoenou 6210k

KosauuecTBo yacoB
Ne Paszpnen
Teopus IIpakTHKa Bcero
1. | BBexenue B oOpa3zoBareibHyl0 Iporpammy, 1 1 2
TEeXHUKa 0€30MaCHOCTH
2. | OCHOBBI KOHCTPYUPOBAHUS. 3 14 17
3. | Ocnossl nporpammupoBanust LEGO 6 12 18
MINDSTORMS Education EV3.
4. | IloaroroBka mpoeKTHBIX PabOT 2 8 10
5. 3amura npoeKToB 2 2
6. | Pabora B Untepnere. [louck unpopmaruu o 1 3 4
Jlero - copeBHOBaHUAX, ONIUCAHUN MOJEIEH,
dotorpaduii poOOTOB.
7. | Pa3paboTka KoHCTpYKIMA pOOOTOB st 2 3 5
BBITIOJTHEHHS PA3IUYHbIX 3a]1a4.
8. [ToaroroBKa K COPEeBHOBAHUSM 2 3 5
9. | IloaroroBka mpoeKTHBIX paboT 2 3 3)
10. | 3ammTa NpoeKkToB 4 4
Hroro: 19 53 72

Kasiennapublii yueoHblii rpadpuk (PodoToTrexnunka):

1. TIpogomKUTENbHOCTh Y4EOHOTO TO/1a:

Hauano 02.09.2024r.

Oxonuanue 26.05.2025r. (2-6 xi1.).

2. PernmameHntupoBaHue 00pa3oBaTeIbLHOIO MpoIlecca Ha YUEOHBIHM TOI:
YueOHbIl To IeTUTCS Ha TOTYTOIUS:

JlaTa

[TIponoimkuTebHOC
Tb (KOJI-BO
y4eOHBIX HEJIETIh)

Hauaso nomyroaus

OkOHYaHME NOJIYTOIUA

1

MOJIYToANe

02.09.2024r.

29.12.2024r.

17 uenenn
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2 09.01.2025r. 31.05.2025r. 19 Henenb
TIOJTYTOTNE
I'on 02.09.2024r. 31.05.2025r. 34 uenenu
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3. COAEPKAHME ITPOI'PAMMBbI
Pa3nen 1: BBenenue B po0OTOTEXHHKY.
Tema: Ilonsamue o Pooomomexnuke
Brenenue B Hayky o poborax. OCHOBHbBIC BHABI POOOTOB, UX NMPUMEHEHHE.
Hamnpapnenuss pa3Butus poOOTOTEXHUKH. HoBeHine MOCTWKEHHS HAayKH U
TEXHHUKH B CMEXKHBIX 00JIaCTSX.
TexHuKa 0€30MaCHOCTH.

Pasnes 2: OCHOBBI KOHCTPYMPOBaHMSA. XapPAKTEPUCTUKH podoTa.

Tema: Bepcuu komnaexmos EV3. Kpamkuii 0030p coodeprcumozo
POOOmMOmMeExXHUYEeCK020 KOMnieKma.

JlomamHsist U oOpa3oBarenbHas BEpCcHUsi, CXOACTBa W pasznuums. O0630p
COJIEP)KMMOr0 Ha0OpOB (JIaTYMKH, CEPBOMOTOpHI, OJOK, MpOBOJAA, JETaau
KOHCTpyKTOpa). Ha3zpanus neranei.

Paszgen 3: OcHoBbl mnporpammupoBannss LEGO MINDSTORMS
Education EV3.

Tema: O030p cpeabl NPOrpaMMHUPOBAHMS.

[TamuTtpa 6mokxoB. CripaBouHble Matepuaibl. Camoyuutens. [Ipoekt. HoBas
nporpamma. CoxpaHeHue npoekTa, mporpammbl. OCHOBATENbHBIN Pa300p MaaIuTpPbI
onoxoB. Coenunenus 6;10koB. [lapannensubie nporpammel. [logkmtouenue podota
K KOMIIBIOTEPY U 3arpy3ka nporpammbsl. USB-coenunenue. Bluetooth-coennuenue.
OOblyHasi 3arpys3ka. 3arpy3ka C 3alycKoM. 3amycK (¢parMeHTa MNpOrpaMMBbl.
HaGmrogenue 3a coctostHueM mnopTtoB. O0o3peBaTenb naMsiaTH. Busyanuzarms
BBITIOTHSIEMOM B TAHHBIM MOMEHT YacCTH ITPOTPaAMMBI.

Tema: Motopsl. I[IporpaMvMupoBaHue ABMKEHMH 10 Pa3JIHYHBIM
TPAeKTOPHUSIM.

KonctpynpoBanue »skcrmpecc-6ota. [lonsitue cepBoMoTOp. Y CTpPOMCTBO
cepBoMoTopa. [1opThl A5 MOAKITIOUEHUS! CEPBOMOTOPOB. 3eIeHas NajauTpa O0JIOKOB
(HetictBus). [TonoxuTenbHOE U OTpUIIATENILHOE JIBIKEHHE MOTOpa. OmnpeneneHue
HaIpaBJICHUs] JIBUKEHUST MOTOpPOB. bnoku «bogabmoi morop» u «CpenHuii
MoTop». BriGop mopra, BBIOOpP pekrMa paboOThl (BBIKIIOYUTH, BKIIOYHTH,
BKJIIOYMTH HA KOJMYECTBO CEKYHJ, BKIIOUYUTh Ha KOJUYECTBO IPagyCcoOB, BKIIOYUTh
Ha KOJIMYECTBO OOOPOTOB), MOIIHOCTH JABHUTartelss. BriOOp pekrMa OCTaHOBKH
MOTOpA.

bnok «He3aBucumoe ymnpasjiaeHue Moropamu». biiok «PyJieBoe
ylpasBJieHHe

VYpaxuaenue 1. OTpaOoTka OCHOBHBIX ABUKEHUN MOTOPOB.

Ynpaxuenue 2. Pacuer nBmkeHus podoTa Ha 3aJJaHHOE PACCTOSIHUE.

Ynpaxnenue 3. Pacuer 1BMKeHMI 1O JJOMaHOMW JIMHUM.

3agaHus ISl CaMOCTOSITEILHON PabOTHI.

Tema: PaGoTa ¢ moacBeTKOM, IKPAHOM U 3BYKOM.
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PaboTa ¢ sxpanom. BeiBog ¢uryp Ha skpan aucmuies. Pexxum otoOpakeHus
¢uryp. BriBog snemeHtapHbIX ¢Guryp Ha sKpaH. BbIBOA pucyHKa Ha SKpaH.
['paduyeckuii pegaktop. BeiBoa prucyHKa Ha SKpaH.

3amaHus sl CaMOCTOSITENIbHOM pabOTHI.

Pabota c monacBeTkoit kHOMOK Ha O61oke EV3. briok uHIukaropa cocToOsTHUS
Monayis. Bwibop pexmma. Ynpakaenwe. JlemoHCTpanus pabOThI TOJCBETKU
kHOmoKk. PaGotra co 3BykoMm. bnok BocmpousBeAeHUs 3BYKOB. Pexum
POUTPBIBAHMS 3BYKOBOTO (paitia. BocmpousBeneHue 3amvcaHHOTO 3BYKOBOTO
daiina. Pexxum BocpousBeIeHHs] TOHOB U HOT.

3amanus 151 CaMOCTOSATEIBLHON paboThI.

Tema: Huxi. [IpepsiBanue nukia. LMk ¢ mocrycjaoBueM.

OpamxeBast nporpammHasi nanurpa (YmpapieHue oneparopamu). CueTyuk
utepaiii. Homep nukna. YcnoBue 3aBepuieHus pabotTel 1ukia. [IpepsiBanue
nukia. Bapuantel Bbixojga w3 mukia. lIpepbiBaHue BBINONHEHUS LUKIA U3
[apajuIeIbHOW BETKH MPOrPaAMMBI.

3agaHus 1Sl CAaMOCTOSITENIbHON pabOoTHI.

Tema: Ctpykrypa “Ilepexirouaresn”.

Ecmn — 1o. biok “Ilepexkirouarenas”. [lepexmrouarens Ha BUJA BKIAIOK
(monmuast Qopma, kpatka Qopma). JlOMOTHUTENBHOE YCIOBUE B CTPYKTYpE
[Tepekmrogaresb.

3aaHus A5l CaMOCTOSITENIbHOM pabOTHI.

Tema: Pa0dora ¢ ;aTuYnKamMu.

JaTtyuk kacaHus.

Buemnun Bun. Pexum uszmepenus. Pexum cpaBHeHus. Pexum oxunaHus.
N3meHenne B Oyioke okuaaHus. PaboTta Oloka TEPEKIIOUCHHS C TIPOBEPKOM
COCTOSIHUA JaTYMKA KaCaHHUS.

YnpaxHeHus.

3agaHus 1Sl CaMOCTOSITEILHON PabOTHI.

JlaTyuk uBera.

JlaTuMk 1BeTa W MporpamMMHbIM Onok gaTuynka. OOJacTH KOPPEKTHOM
paboThl gaTunka. Beibop pexkuma paboThl AaTuuka. PexuMm omnpeneneHus u
CpaBHEHUS LBeTa. Pe:xuM M3MepeHus MTHTEHCUBHOCTU OTPa)KEHHOTO cBeTa. Pesxxum
U3MEPEHHs] THTEHCUBHOCTH BHEIIIHErO OCBEIlEHUs. Pexum xanuOpoBKHU JaTUuKa.
[Tpumep BBIMOTHEHUS peKUMa KATMOPOBKU. PeskuM 0)kuIaHusl 1aTYuKa 1BETa.

YnopaxHeHus.

3amaHus A5l CaMOCTOSITENIbHOM pabOTHI.

JJaTuuK rupoCKONMUYEeCKHU M.

JlaT4uK THPOCKOM M MPOTrpaMMHBIN 070K gaTunka. HampasieHue BpaiieHus..
PexxuMbl pabOThl JaTYMKA THPOCKOII.

YrpaxHeHus.

3agaHus U1l CaMOCTOSITEIbHON PabOTHI.

JJaTyuK yabTpa3ByKOBOM.

JlaTuuk ynbTpa3ByKa M MporpaMMHbIN 0ok gatumka. OmnpeneneHue
paz0poca mycka BojH. CTpyKTypa 0JI0Ka ylIbTpa3ByKa B PEKUME U3MEPEHUS.
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YnpaxxHeHus.

3amaHus sl CaMOCTOSITENIbHOM pabOTHI.

HNupakpacHblii 1aTYHK.

WNudpakpacHblii AaTuyuK, MasuOK U HMX MpOrpaMMHbIe Oyoku. Pexum
ONPEJENCHUS] OTHOCUTEIBHOTO pAacCTOSHUSA 10 00BbeKTa. Pexum ompeneneHus
PACCTOSIHUSL U YIJIOBOTO TOJIOKEHHS Maska. MaKCUMalbHbIE YIJIBI OOHApyXEHUs
UH(ppaKpacHOTro Masika. PexxuMbl mporpaMmMHOro 0;10ka MHGPaKpacHOro JaTyuKa.
PexuM qUCTaHIMOHHOTO YIIpaBJICHUS.

YupaxxHeHus.

3aaHus 1715 CaMOCTOSITENIBHOM pabOTHI.

Paznen 4: IloaroroBKka NpoeKTHHIX padoT.

OOyuaromuecs padoTaOT HaJ NPOEKTaMH pOOOTOB, MHAMBUIYAIBHO WU B
cocTaBe KOMaHAbl. TeMaTuKy BBIOMPAIOT CaMOCTOSATEIBHO WM C TIOMOIIBIO
HACTaBHUKA.

Pa3znen 5: 3ammra npoekTos.
3amnuTa OpOXOJAUT B BUJE MPE3CHTAIIMU MPOCKTOB HA OTKPBHITOM 3aHSATHH,
KOH(EPEHIINU, POAUTEIILCKOM COOpaHUU U AP. MEPOIPUATUSIX.

Paznen 6: PaGora B MHTEpHETE.
[Touck wHOpPMAUK O COPEBHOBAHMAX, OIHCAHHUS MOACIEeH POOOTOB M
WHCTPYKIIUKN K HUM, UJIEH U1 CO3/ITaHUS TIPOEKTOB.

Pa3znes 7: Pa3padoTrka KOHCTPYKIUil poOOTOB.

Pazpabotka, cOopka, MporpaMMUpPOBAHUE U TECTUPOBAHHE POOOTOB ISt
perieHus pa3nuuHbix 3aaa4d. Padora B mporpamme LDD (Lego Digital Designer) —
CO3/IJaHUE UHCTPYKIIUHU K pOOOTY.

Pasnes 8: IloaroroBka Kk COpeBHOBAHUSIM.

3HaKOMCTBO C pErJlaMEHTOM COPEBHOBAaHUM 1O pPOOOTOTEXHUKE, B
YaCTHOCTH C BUJAMU COPEBHOBAHUN. 3HAKOMCTBO C Pa3IMYHBIMU TPEOOBAHUAMHU K
pa3HbIM BO3pacTHbIM KareropusiM. PaccMoTpeHue cinaObIX M CHIIBHBIX CTOPOH
Ka»JI0ro BUa COPEBHOBAHUM.

Pa3pnen: OCHOBHBIE BUJBI COPEBHOBAHUS U JIIEMEHTHI 33]IaHUN.

Tema: CopeBHoBanus “Cymo”.

Pernament coctsazanmii. CopeBHOBaHUSI POOOTOB-CYMOUCTOB. Pa3zMepsr
poboTa. Bec pobota. Bapuantsr koHCTpyKIHid. [IpuMepsl anropuTMOB.

YrpaxHeHus.

3agaHus 1Sl CAaMOCTOSITENIbHON PaboTHI.

CopeBHOBaHUs.

Tema: IIporpammupoBanue ABHKEHHUSA 10 TMHUM.

Bapuantel crnenoBanusi mo JAuHUM. Bapuantel poboTa ¢ OJHUM M JBYMS
natyrkamu 1Beta. KamnOpoBka natumkoB. OTpakeHHME CBETOBOTO MOTOKAa MpHU
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pPa3HOM PACHOJIOKEHUH JAaTYUMKA HAJ MOBEPXHOCTBIO JIMHUHM. AJTOPUTM PY4YHOU
KamuOpoBku. OmpeneneHne TEKYIIero COCTOSHHUS —JAaTYUKOB.  AJTOpUTM
aBTOMATUYECKOW KaaMOpPOBKU. ANTOPUTM JABWXKEHHS 10 JHHUKA ‘“3ursar’
(nuckpetHast cucrema ynpasieHus). Anroput™m “Bosna”. Ilowck u moacyer
nepekpectkoB. MHBepcHas nuHuA. [lpoe3n WMHBEPCHOrO ydacrka ¢ Tpems
JNATYMKAaMU [[BETA.

YupaxxHeHus.

3amanus JJ1s1 CaMOCTOSATEIBLHON paboTHhI.

Tema: CopeBHoBanus “Kereabpunr”.

Pernament coctsazanuit. CopeBHoBanue “Kerenabpunr”. Pasmepsl poOoTa.
Bec po6oTa. Bapuantsl KOHCTpyKIui. [IpuMepsl anropuTMoB.

YupaxxHeHus.

3agaHus 1Sl CAMOCTOSITENIbHOM PaboTHI.

CopeBHOBaHUs.

Tema: IloaroToBKa K perHOHaJIbHBIM COPEBHOBAHUSIM.

3HAKOMCTBO C  PErjJaMEHTOM  MEXIYHapOJHBIX COPEBHOBAHWM 110
poboTtorexHuke “WRO”. 3HaKOMCTBO C pa3iIMYHBIMU TPEOOBAHUSMU K Pa3HBIM
BO3pAcCTHBIM KareropusiM. PaccMoTpeHue cinaObIX M CHIBHBIX CTOPOH KaKI0TO
BHJIa cOpeBHOBaHUM. Pa3zpaboTka podoTa. IH)KeHepHasi KHUra.

TpennpoBKa Ha MMOJAX.

Tema: BHyTpeHHUEe COpeBHOBAHUA.

IToaroroBka. CopeBHOBaHus. Pe3ynbpTaThl.

Paznen 9: IloaroroBka npoeKTHHIX padoT.

OOyuaromuecs paboTarOT HaJ MPOEKTaMH pOOOTOB, MHIWBHUIYAIHHO WU B
COCTaBe KOMaHAbl. TeMaTHKy BBIOMPAIOT CAMOCTOSTEIBLHO WM C ITOMOIIBIO
HACTaBHHKA.

Paznen 10: 3ammra npoexTos.

3ammTa IpOXOAUT B BUJIE MPE3EHTALNH IPOEKTOB HA OTKPBITOM 3aHATHH,
KOH(epeHUNHU, POJUTEINBCKOM COOPAHUU U JIP. MEPOIIPUSATHUSX.
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4. OBECIHEYEHHME ITPOI'PAMMBbI

4.1. MeTtoanueckoe odecnevyeHue

[TocTpoenue 3aHsTHs BKIIOYAET B ce0sl PpOHTANBbHYIO, MHIUBUYAIBHYIO U
IpynnoByr0 paboTy, a TakXke HEKOTOPbId COPEBHOBATEIbHBIA  SJIEMEHT.
[Iporpammoii peayCMOTPEHO MPOBEACHUE KOMOMHUPOBAHHBIX 3aHSATUN: 3aHITHUS
COCTOSIT U3 TEOPETUUYECKOU U MPAKTUYECKON YacTeu, mpuuém OoJbIliee KOJTUIECTBO
BPEMEHU 3aHUMAET UMEHHO MPAKTUYECKAS YaCTh.

Dopmul opeanuzauuu yueoOHbIX 3AHAMUIL.
- Oecena;

- JIEKIIHS,

— nabopaTropHO-ipakTHYecKas pabora;

— TEXHHUYECKOE COPEBHOBAHUE;

— TBOpYECKas MacTepcKas;

— UWHIUBHAYyaJIbHAS 3alllUTA MPOEKTOB;

— TBOPYECKHM OTYET.

Memoowt oopazosamenvHoll 0eamenbHOCHU:

- O00BSACHUTETBHO-UILTIOCTPATUBHBIN;

- ABPUCTUYECKU METO/;

- METOJI YCTHOTO M3JIOKEHHSI, MO3BOJISIIONIMNA B JOCTYHNHON (opme
JIOHECTH J10 OOYYaIOIIMXCA CIOKHBIA MaTepHalr;

- METOJ TMPOBEPKH, OLEHKHM 3HAHUW U HABBIKOB, MO3BOJISIIOLIUI
OLICHUTh TEpeJaHHbIe MEAaroroM MmaTtepuanbl U, MO HEOOXOIUMOCTH, BOBPEMS
BHECTH HEOOXOJUMBbIE KOPPEKTUPOBKH IO YCBOCHHUIO 3HAHMHM Ha MPAKTHUECKUX
3AHATUSAX;

- UCCJIEIOBATENLCKUIT  METOJ OOydYeHHs, AUl OO0yJaroIIMMCs
BO3MOXXHOCTh TPOSIBUTH Ce€0s, IOKa3aTb CBOM BO3MOXXHOCTH, JIOOUTHCS
OIPEEIICHHBIX PE3YJIbTaTOB.

- MPOOJIEMHOT0 HM3JIOKEHUSI MaTepuaina, KOorjaa rnepes] o0ydaroniumcs
CTaBUTCSA HEKas 3ajayda, MO3BOJSIONIAs PEIIMTh OIpPEAENIEHHBbIN 3Tam mpolecca
OOy4YeHHMsI U IEPEUTH Ha HOBYIO CTYIIEHb 00yUYEeHUS;

- 3aKpEMICHUsI U CAaMOCTOSITEIbHOM pabOThl MO YCBOEHUIO 3HAHMMA U
HaBBIKOB;

- JIUAJIOTOBBIA U TUCKYCCUOHHBIM.

Ileoazozuueckue mexnonozuu

B mporecce oOydenusi mo mporpamme, HCHOIB3YIOTCS Pa3HOOOpa3HbIC
MeJarorn4eCKue TEXHOJIOTUU:

- TEXHOJIOTUM PA3BUBAIOIIETO OOy4YeHHUs, HANpaBJICHHBICE Ha 0OIIee
IIEJIOCTHOE Pa3BUTHE JIMYHOCTH, HAa OCHOBE AaKTUBHO-JEATEIHLHOTO CIoco0a
OOy4eHMs, YYHUTHIBAIOIINE 3aKOHOMEPHOCTH Ppa3BUTUA W  OCOOEHHOCTH
WHUBUTYYMA;
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- TEXHOJIOTUH JMYHOCTHO-OPHUEHTUPOBAHHOTO o0yueHwsl,
HaNpaBJICHHBIC HA PA3BUTHUE HWHIUBHIYAJIbHBIX IMO3HABATEIBHBIX CIIOCOOHOCTEH
KaXJI0T0 peOeHKa, MAaKCUMAIIbHOE BBISBJICHHUE, PACKPHITHE W HCIIOJIB30BAHHE €TO
OITBITA;

- TexHonoruu JauddepeHIMpoBaHHOTO O00yUYeHHUs, O0ECIeUrBAIOIINE
oOy4eHHEe KaXIO0TO OO0ydJarlIierocss Ha ypOBHE €ro BO3MOXXHOCTEH W
CIIOCOOHOCTEI;

- TEXHOJOTHH  COTPYJHHYECTBA,  peaM3yloIIue  JIEMOKDPATH3M,
PaBEHCTBO, MAPTHEPCTBO B OTHOIICHUSAX TeAarora u o0ydaromerocs, COBMECTHO
BBIpa0aTHIBAIOT IIEJIM, COJEp)KaHUE, MAIOT OILEHKH, HaXOAICh B COCTOSHUH
COTPYJIHUYECTBA, COTBOPUYECTBA.

- NPOEKTHBIE TEXHOJOTUHW — JOCTH)KCHHE IIeTH 4Yepe3 JeTaIbHYIO
pa3paboTKy MpoOIeMbl, KOTOpas IOJDKHA 3aBEPIIUTHCS PEATBbHBIM, OCS3aCMBIM
NPaKTUIECCKUM PE3yIbTaToOM, O(OPMIICHHBIM TEM HIIH HHBIM 00pa3oM;

- KOMITBIOTEPHBIE TEXHOJIOTHH, (OPMHPYIOIIUE YMEHHE padoTarh C
UH(pOpMaIIUEH, UCCIIeI0BATEIbCKIE YMEHUS, KOMMYHHUKATUBHBIC CTIOCOOHOCTH.

B mpakTHKe BBICTYMAIOT Pa3InYHbIC KOMOMHAIIUY 3TUX TEXHOJIOTHH, UX
AJIEMEHTOB.

OCHOBHBIM MemOoOOM Op2aHu3aAuuUU  YUeOHOU OeamenbHOCmU HO
npozpamme A6711€mcs Memoo Keicoe.

Keiic — onucanue mnpoOJeMHON CHUTyallMd TOHSATHOM U  OJIM3KOU
OOy4aroluMcsi, pelIeHue KOTOpOol TpeOyeT BCECTOPOHHEro H3Yy4YeHHs, MOoHCKa
JOTIOTHUTENBHOW HMH(POpPMAIIUA U MOJEIMPOBAHUS CHUTYyallUd WU OOBEKTa, C
BBIOOpPOM HanboJiee MOXOSIIETO.

lpeumywecmsa memooa Keucos:

- [IpakTueckast HarpaBJIeHHOCThb. Kelc-MeTo Mo3BONSET MPUMEHUTD
TEOPETUYECKHE 3HAHUS K PEUICHUIO TPAKTUYECKUX 3a]1a4.

- WnrepaktuBubli  gopmar. Keiic-meton  obecnieunBaeTr — Oosee
s dexkTBHOE YCBOEHHME Marepualia 3a CuYeT BBICOKOW AMOIMOHAIBHON
BOBJICYEHHOCTH M AKTUBHOTO Yy4acTHsl 0Oy4aeMbIX. YYaCTHUKU IMOTPYXKAlOTCAd B
CUTYallMIO C FOJIOBOM: y Kelca €CTh IJIaBHbIM Irepoil, HAa MECTO KOTOPOIO CTABUT
ce0s1 KOMaH/1a M peliaeT mpodyieMy OT €ro Juila. AKIICHT NPU 00YYEHUU JIeTIaeTCs
HE Ha OBJIaJIEHNE TOTOBBIM 3HAHKEM, a Ha €r0 BHIPAOOTKY.

- Konkperneie HaBbiku. Kelc-meTon mNO3BONSET COBEPIIEHCTBOBATH
YHUBEpCAIbHBIC HaBBIKH (SOft-KOMIIETEHIINM), KOTOPHhIE OKAa3bIBAIOTCS KpaiiHe
HEOOXOIMMBI B peajlbHOM paboueM mpoliecce.

VY CII0BHO MOXKHO BBIACIIUTH CIEAYIOIINE BUAbI KEHCOB:

1. nkeHepHO-NIPAKTUYECKUI

2. "H>)XeHepHO-COUAIbHBIN

3. NHXEeHEepHO-TEXHUYECKUI

4. UccnenoBatenbckull (MPaKTUUECKUN WIIH TEOPETUUECKUI)
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B xone paboTbl HaJ KeHCOM 11eT1eCO00pa3HO HCTIONb30BATh CIASAYIOLINE
METO/IbI, TPUEMBI, CPEACTBA U (HOPMBI OPTaHU3AINN, BHECEHHBIC B TAOIUILY:

Ne DopMbI MeToabl 1 Bo3moxHbIi D®opMbI KOHTPOJISA
OpraHu3zanuu NpHeMbl AUAAKTHYECKUH
MaTepuaJ
1 OBpHUCTHYECKAs | - IBPUCTHUCCKUI IPe3eHTAIHA, (bpoHTaTBHBIN U
Oecena uiu METO/I; I1aKaT, KApTOUKH, | UHIUBUIYaTbHBIN
JEKIHS - METOJ] YCTHOTO BUJICO YCTHBIH OIPOC
W3JI0KEHUS,
II03BOJISAIOIINN B
JOCTYITHOM hopme
JIOHECTH 10
oOyJaromuxcs
CJI0KHBII
MaTepua;
2 Urpa - IPaKTUYECKUI IIpaBUJIa UTPHI, pedeKcuBHBII
METO/I; KapTOUYKHU C camoaHaius,
- UTPOBBIC METOJIBI; | OTIMCAHUEM POJIeH KOHTPOIIb
WM 3a/1aHuH, CaMOOIICHKA
aTpuOyTHKA UTPBHI o0yJaromuxcs
3 JlaGopaTopHo- -penpOyKTUBHBIN BHJICO, B3aUMOOILICHKA
MpaKTHYeCcKast -4aCTUYHO- Mpe3eHTAalHs, 00y4aroIUMUCs
pabora MTOMCKOBBIN IUTAKaThl, KAPTOUKH | paboT apyr apyra
C OIMHCaHUEM XoJa
paboThI, CXEMBI
CcOOpKH U T.1.
4 [Tpoext - IIpe3eHTAIHS, 3alIiTa MPOEKTa,
HCCIIEeIOBAaTENbCKUI | BUJICO, MAMSATKA ydacTHe B HAyYHOH
METOJ paboThl Haj BBICTaBKE
-4aCTUYHO- IPOEKTOM
MTOMCKOBBIN (B
3aBUCUMOCTH OT
YPOBHSI TOATOTOBKH
JIeTeH)
5 Hccnenoanue - MIPE3EeHTAalNs, KOH(epeH1IUs
HCCIIeIOBAaTENIbCKUI | BHJIEO, ONTMCAHHE
METOJ X0/1a UCCIIEZIOBAaHUS
U T.J.

YueOHO-MeTOoAN4YeCKHEe CPpeIcTBA 00yUeHMs :
CHeIMaIN3UpPOBaHHAs JINTEpaTypa MO POOOTOTEXHHKE, MOI00pKa

KYpHAJIOB;

HAOOPBI

000py0BaHUIO;
o0Opa3ipl MOJeNIed W CHCTEM, BBITIOJHEHHBIC OOYYaIONUMHCS |

II€JIarOroM;
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TEXHUYECKOU

JAOKYMCHTAalUN

TJIaKaThl, POTO M BUACOMATEPUAIIBI;

IMPUMCHACMOMY




- y4e0HO-METO/IMYECKUE TOCOOMs i Megarora M Oo0y4arouuxcs,
BKJIIOYAIOIINE JTUIAKTUYECKUH, MH(OPMAIMOHHBIN, CIPaBOYHBIM MaTepHayibl Ha
Pa3IUYHBIX HOCHUTEISX, KOMIIBIOTEPHOE U BHIE0 000PYAOBaHUE.

[Ipumensiemoe Ha 3aHATUAX [UJAKTHYECKOE U Y4eOHO-METOAMYECKOE
o0ecrnieyeHre BKIIIOYAET B ceOs ANEKTPOHHbIE YUEOHUKH, CIIPABOYHBIC MAaTEPHAIIBI
U CHUCTEMBl HCIOJNB3yeMbIX mporpamm, HHTepuer, pabouue TeTpaau
oOydJarommxcs.
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4.2. MaTepuajibHO-TeXHUYECKOE o0ecreueHune
Kabuner, ocHallleHHBIM KOMITbIOTepHOU TexHHKOM, He MeHee 1 IIK nHa 2
y4YCHHUKA.
Konctpykropsr LEGO MINDSTORMS EV3, I10: RobotC
Pexomenyemoe ydueOHOe 00OpyaoBaHHE, pacCUYMTaHHOE Ha rpymmy u3 10

y4alIXxcs:

JIunns 1 «OCHOBBI pOOOTOTEXHUKID) KoJu-Bo En.

U3M

ba3oBbiit HA0Op 1 M3y4eHHsI pOOOTOTEXHUKH 5 IIT.
PecypcHbiit Habop 17151 U3yYeHHS] POOOTOTEXHUKU 5 IIT.
Jononnutensubii HA00p LEGO — 964 1(nmHeBMaTuKa). 4 IIT.
JlaTunk Temneparypsl 5 IIT.
Nudpakpacubiii garuuk +1MK mask 5 IIT.
JlaTunk 1iBeTa 5 IIT.
3apsIHOE YCTPOKUCTBO MOCTOSSHHOTO ToKa 10B 5 IIT.
Beckbl 1 IIT.
CexkyHaomep 1 IIT.
W3mepurenpHas pyneTka 1 IIT.
[[BeTHBIE KYOMKH ScM™*5cM ORN[] ) 4 IIT.
Pamku 1 KyObl U151 3amepa poOOTOB IIT.
MeOenbHbIe IUTHI 1711 COOPKU JJTAOUPUHTA IIT.
[{BeTHast u3o0JsieHTa (Y€pH., KpacH., 3€Jl., CUH., )KENT., 0e.). 6 IIT.
['oTOBBIE TTONIS 1715 3aJaHU U COPEBHOBAHHUI. IIT.
Cron st 3armycka poO0TOB IIT.
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5. MOHUTOPHUHI OBPA3OBATEJ/IBHBIX PE3YJIBTATOB

Cucrema OTC/IeKMBAHNS, KOHTPOJISI M OLEHKHU Pe3yJbTATOB Mpolecca
0o0y4yeHMs 110 JAHHOUN MporpaMMe UMEET TPU OCHOBHBIX AJIEMEHTA:

- OnpenelieHUe Ha4yalbHOTO YPOBHS 3HAHWM, YMEHUW U HaABHIKOB
O0yJaroITIXCsl.

- Tekymuii KOHTPOJIb B TE€YEHUE YUEOHOr0 roja.

- ITOroBbIi1 KOHTPOJIb.

BxoxHo#i KOHTPOJIb OCYILECTBISIETCS B Hayaje OOy4YeHHUs, UMEET CBOEH
11O BBISIBUTH UCXOJAHBIA YPOBEHDb MOATOTOBKU 00YYarOIIUXCSl.

BxoaHol KOHTPOJIb OCYIIECTBISIETCS B XOJI€ MEPBbIX 3aHATUNA C MOMOIIBIO
HaOJII0/ICHH TIefarora 3a paboToi 00yJaronuxcs.

Texkymuii KOHTPOJIb TPOBOAUTCS B TedeHUEe YyueOHoro roxa. llenb
TEKYIIIETO0 KOHTPOJIA — OMNPEACIUTh CTENEHb M CKOPOCTh YCBOCHHUS KaXKIbIM
peOeHKOM Marepuajia M CKOPPEKTHUPOBATh MporpamMmy OOYUYEHHSs, €ClId ITO
Tpedyetcs. Kputepuil Tekyiero KOHTpOJisi — CTENEeHb YCBOCHUSI 00YUYarOIIUMUCS
COJICp’KaHMsI KOHKPETHOro 3aHsATHA. Ha KaxJIoM 3aHsITUU MOpenojiaBaTeib
Ha0I0/1aeT U PUKCUPYET:

- JIETE, JIETKO CIPABUBIIUXCS C COACPKAHUEM 3aHSTHUSA,

- JIETeM, OTCTAIONIMX B TEMIIE WM BBIMOJHSIIOMIUX 3aJaHUsl ¢ OIIMOKaMH,
HEJI0UETaMU;

- JIETEI, COBCEM HE CITPABUBIIMXCS C COACPKAHUEM 3AHSITHSL.

HToroBblii KOHTPOJIb TMPOBOJUTCA B KOHIIE ydeOHOro roja. Bo Bpems
UTOTOBOTO KOHTPOJISL ompenensiercs (PaKTUYecKOe COCTOSHUE YPOBHSI 3HAHUH,
yMEHUM, HaBBIKOB pEOEHKAa, CTENeHb OCBOCHUS MaTepHalia MO0 KaxIOMY
U3YYEHHOMY pa3Jiey U Bcel mporpamme 00beIuHEHUS.

@DopMbI OIBEACHUS UTOTOB O0yUYEeHMSI:

- UWHJWBHUAYaJIbHAS YCTHAs/MMUChbMEHHAs IPOBEPKA;

- (poHTaIBHBIN OoMNpoc, Oecena;

— KOHTPOJIbHBIC YIIPAKHEHUS U TECTOBBIC 3a/IaHMUS;

— 3alMTa UHAUBUIYATBLHOTO UK TPYIIOBOTO MPOCKTA;

— BBICTaBKa padoT;

— MEXTPYIINOBbIE COPEBHOBAHUS,

— B3aMMOOIIEHKA 00yJaromMMUMHUCs padoT APYT IpyTa.

Onna 13 GopM TeKyILero 1 UTOroBOro KOHTPOJISI - COPEBHOBAHUS.

Ouenka pe3yJIbTaTOB.

[Io wrToram cocraBisieTcss TaOnMIa OTCICKUBAHUA O0pPa30BATEIbHBIX
PE3yNBTATOB, B KOTOPOUM 0OyJArOIIUECS MO KaXJA0W TeME BBIXOJAT Ha CICAYIONINE
YPOBHH IIKAJIbI OLCHKU:

1. Bricokuii pe3yabTar — MOJTHOE OCBOCHHUE COJICPIKAHMUS;
2. Cpennuii — 6a30BbIi YPOBEHB;
3. Huskmii — ocBoeHue Marepuajsa Ha MHUHUMAJIBHO JIOMYyCTHMOM

YpPOBHE.
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Tadauuma MOHMTOPUHIa 00pa30BaTebHBIX Pe3yJbTATOB:

DU TEPMHHOJIOTUEH U VpoBeHb HAaBBIKOB .
- TEOPETHIECKUMU cOopkH poboTa 1o LSRR LB e
O6yuaronierocs p PKU P nporpamMm
3HAHUAMH [0 pas3jenam MHCTPYKIHH.
(anropuT™MOB).
POTrPaMMEI

YPOBeHL a3BUTUA yMeHI/Iﬁ U HABBIKOB
VYpoBeHb BiajeHus

YpOoBEHb HABBIKOB

Cenr. Jexk. Maii. Cenr. Jlek. Maid. Cenr. Jlexk. Maii.
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@DopMbI OTCJIEKMBAHMS M KOHTPOJISI Pa3BUMBAKOIIMX U BOCMIUTATEIbHBIX
pe3yJIbTaToOB:

OIICHKA YCTOMYMBOCTU MHTEpeca OOYHAIOMINXCS K 3aHSITUSIM C TTIOMOIIBIO
HaAOJIOICHUS TIe1arora U CaMOOIIEHKU O0yJaroIInXcs;

OIICHKAa YCTOMYMBOCTH HHTEpeca OOydyalolmuxcsi K YYacTHIO B
MEpONIPUATHSX, HANpPABICHHBIX Ha (QOpMHUpPOBAaHWE U  Pa3BUTHE
OOIIEKYIbTYPHBIX KOMIIETCHIIMN C TOMOIIBIO HAOTIONEHUS Iearora u
CaMOOIIEHKH 00yYaromunxcs;

CTATUCTHUYECKUH yUeT COXPAaHHOCTH KOHTHHTEHTa 00yJaroIuXcs;
CPaBHUTEIBHBIA  aHAIW3  YCHCIIHOCTA  BBIMOJTHEHUS  3a/JaHHM
OOyYarOIIMMHUCS Ha Ha4YaJlbHOM M TOCICAYIOMHUX JTamax OCBOCHHUS
IPOTPAMMBI,

aHaJIN3 TBOPUYECKHUX U TMIPOCKTHBIX padOT 00YyUarOIIUXCS;

co3faHre 0aHKa MHAUBUAYATbHBIX JOCTHXKEHUN BOCIIMTAHHUKOB;

OIICHKA CTENEHU y4YacTHUs U aKTUBHOCTH OOYYAIOIIETOCsS B KOMAaHIHBIX
IIPOEKTaX, COPEBHOBATEIILHOW U KOHKYPCHOM JAEATEIBHOCTH;

OIICHKAa  JUHAMHUKMA  TIOKa3aTeled  pa3BUTUS  [M03HABATEJIbHBIX
CriocoOHOCTEW 0oOyuarommxcs (BHUMaHUs, aMsITH, H300peTaTeIbHOCTH,
JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBINIJICHUS W T.JI.) C ITOMOIIBIO
HaOJFOICHUS TIeIarora U CaMOOIICHKH O0YJarOIIXCs;

HaOMOICHNE W (PUKCHPOBAHWE W3MCHCHHH B JIMYHOCTH W TIOBEACHHH
OOy4JaroImMXxcss ¢ MOMEHTA TIOCTYIJICHUSI B OOBEIMHEHHUE U 10 MEPE UX
y4acTHsl B ICSITCIIbHOCTH;

WHIUBUTyaJIbHBIC U KOJJIEKTHBHBIC OECebI ¢ 00YJIarOIITUMUCH.
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6. CIIMCOK THO®OPMAIINOHHBIX UCTOYHUKOB
6.1. HopmaTuBHO-IPaBOBbIE JOKYMEHThI

. ®enepanpHblit 3akoH «O06 obpazoBanuu B Poccutickoit @eneparum» Ne 273-D3

or 29.12.12 roma. — [OnekTpoHHbli pecypc]. — Pexum pocrymna:
base.garant.ru/70291362/ (nadopmarnmoHHO-TIpaBOBOM TopTan «"apaHT).

. [Ipuxaz MunucrepcrBa oOpazoBanus u Hayku Poccuiickoit denepanun ot 09

HOsiOpst 2018 1. No 196 «OO yTBepKIEHUM TMOpAIKA OpraHU3alud |
OCYULIECTBJIEHUSI 0Opa30BaTEIbHONW  JIEATEIBHOCTH IO  JOMOJIHUTEIbHBIM
o0mieoOpa3oBaTeabHBIM MporpamMmam» [DneKTpoHHbIN pecypc]. - Pexum
JOCTYyTIA: https://www.garant.ru/products/ipo/prime/doc/72016730/
(uH(pOpMaIOHHO-TIPaBOBOM MopTanl «l apaHTy).

. KOHI_[CHHHH pa3BUTHUA JOITOJIHHUTCIIBHOI'O O6pa3OBaHI/I}I I[GTGIZ, YTB.

pacnopsibkenuem IIpaBurensctBa P® ot 4.09.2014 roma Ne 1726-p.
[D1eKTpOHHBIHI pecypc] — Pexum JIOCTyMa:
http://Mmuno6pHayku.pd/nokymenTsl/ajax/4429 (ourmanbHbINA caiT
MunucrepcTBa oOpazoBanus u Hayku PD).

. CanlluH 2.4.4.3172-14 "CaHuTapHO-dNIHJIEMHOJOTHYECKUE TPEOOBaHUS K

YCTPOMCTBY, COJIEPAKAHUIO M OpraHU3aIluu pekuMma padboThl 00pa3oBaTEIbHBIX
OpraHu3aldid  JIONOJIHUTEIBHOTO oOpazoBaHusi Jered”, yTB. [naBHBIM
rOCyJIapCTBEHHbIM caHuUTapHbIM Bpadyom P® or 04.07.2014 N 41. -
[DneKTpOHHBIN pecypcl]. — Pexxum JIOCTyTIA:
https://www.consultant.ru/document/cons_ doc LAW 168723/ (odunmanbHbIi
cailT cnpaBoyHOI npaBoBoi cucteMbl «Koncynbrantllnrocy).

. 'ocynapctBenHnas nporpamma P® «Pa3zButue oOpazoanus Ha 2013-2020 rospl,

yTBepxkaeHHOU noctaHoBieHueM [IpaBurensctBa PO Ne 295 ot 15.04.2014 1. —
[DneKTpOHHBIHI pecypc]. — Pexunm JIOCTYyTIA:
https://base.garant.ru/70643472/#friends (uHpOpMaIIMOHHO-TIPABOBOK  MOpTA
«I"apaHT»).

. CTparerusi ”HHOBAIIMOHHOTO pa3BuTus Poccuiickoit denepaniu Ha nepuos A0

2020 rona, yTBepxkaeHHbIM pacnopsikenrem [IpaButensctBa PO No 2227-p ot
08.12.2011 roma. — [OnekTpoHHBIM pecypc]. — Pexum pocryma:
https://www.garant.ru/products/ipo/prime/doc/70006124/ (uHpOpMAIIMOHHO-
npaBoBoii nmoptai «l'apanT»).

. @enepanpHad 1efeBas mporpamma pa3Butus oopazoBanus Ha 2016-2020 rospl,

yrBepxkaeHHou [locranoBnenuem IlpaButensctBa PO Ne 497 or 23.05.2015

roja. — [DneKTpOHHBIMI pecypc]. — Pexum JIOCTYTIA:
https://base.garant.ru/71044750/ (nH(pOPMAIIMOHHO-TIPABOBOM nopTan
«I"apanT»).


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

6.2. UnpopManmoHHbIe HCTOYHUKH JIJIS MIearoron

1. Anropurmuzanus u nporpammupoBanue [Tekcr] / MU.H. ®amuna, WU.C. IN'ymus,
T.C. boromonosa u np. — M.: Kyauu-IIpecc, 2007. — 276 c.

2. bemnosckas, JI.I'. WUcnonb3oBanue LEGO-poO0TOB B MHXKEHEPHBIX MPOEKTAX
mKkoapHUKOB. OtpacneBoit moaxon [Texcr] / JI. I'. bemmnorckas, H.A.
bemmogckuii. — M.: JIMK IlIpecc, 2016.

3. benmosckas, JI.I. PoGotusupoBaHHbIe nabopaTopHbIE pabOTH MO (husHKe.
[TponeaeBTrueckuii kypc puzuku (+ DVD-ROM) [Tekct] / JI. I'. Bennosckas,
H.A. bennosckuii. — M.: JIMK Ilpecc, 2016.

4. beikoB, B.I'. BBejeHue B KOMIIBIOTEPHOE MOJEIUPOBAHUE YIIPABISIEMBIX
MexaHnnyeckux cucreM. OT mastHuka K podoty [Tekcr] / B.I'. boikos. — CII6:
Hayxka, 2011. -85 c.

5. Bmacosa, O.C. OO6pa3oBatenbHas poOOTOTEXHHUKA B Y4eOHOM JESITEIbHOCTH
yuamuxcs HadanpHoM mkousl [Tekct] / O.C. Brnacoa. — Yensiounck, 2014.

6. Jlyuun, P.M. [IporpammupoBanue BCTpOEHHBIX cucTeM. OT MoAeNnu K podoTy
[Texct] / P.M. JIyuun. — CI16: Hayka, 2011. — 183 c.

7. Meroaudeckoe pykoBoacTBO «PoboroTexnnka Ha ocHoBe TETRIX».

8. Mupommna, T. ®@. O6pa3zoBarenbHas poOOTOTEXHUKA HA YPOKaX MHPOPMATHUKH
u (usMKe B cpeaHel mkose: yueOHo-meroguueckoe nocooue [Tekcr] / — T.O.
MupommHa. — Yenabunck: Barasg, 2011.

9. Hukymun, C.K. CoxmepkaHne HayYHO-TEXHHYECKOTO TBOPYECTBA YYAIIUXCS U
meroabl 00yuenus [Tekct] / C.K. Hukynun, I'.A. Ilontasen, T.I'. IlonTaBew. —
M.: MAU, 2004.

10.ITepdunnena, JI. I1. O6pa3oBaTenpHas pOOOTOTEXHUKA BO BHEYPOUHOU YUeOHOU
JeATEeIIbHOCTH: yueOHo-MeToandeckoe mocodue [Tekct] / — JI. I1. Ilepdunnena.
— Yensaouuck: Barmsia, 2011.

11.Tletun, B. [IpoekTsl ¢ ucnonb3oBanuem koutposuiepa Arduino [Tekct] / — CII6:
BXB-IletepOypr, 2015.

12.ITonraBen, I'.A. CHCTEeMHBIH MMOJAXO0JI K HAYYHO-TEXHHYECKOMY TBOPUYECTBY
ydamuxcs (mpoOaemsl opranu3anuu u ynpasienus) [Tekcr] / I'.A. [lonrager,
C.K. Hukynun, I''H. JloBeukuii, T.I'. IlonraBen. —M.: M3parensctBo MAM.
2003.

13.Commep, V. [IporpammupoBanue MHUKPOKOHTPOJICPHBIX IJ1at
Arduino/Freeduino [Tekcr] / Y. Commep. — CI16: BXB-Iletepoypr, 2012.

14 . ®ununmnos, C. Ypoku pobororexHuku. Konctpykius. JIBukeHue. YipaBiieHHe
[Texct] / C. ®unumnmos. — M.: Jlabopatopust 3Hanwmit, 2017.
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6.3. UndpopMmanmoHHbIe HCTOYHUKH JIJIS 00y4AIOIUXCS

1. beiikran, x. Konctpyupyem po6orom Ha Arduino. Ilepseie maru [Tekct] /
JIx. bexran. — M: Jlabopatopus 3nanwuii, 2016.

2. bemmosckas, JI. I'. Y3naiite, kak mporpammupoBats Ha LabVIEW[Texct] / JI. T.
bemmosckas — M.: JIMK Ilpecc, 2014.

3. baym, 1. U3yuaem Arduino. THCTpyMEHTBI 1 METOJ TEXHUYECKOTO BOJIIIEOCTBA
[Texcr] / A. baym. — CI16: BXB-IletepOypr, 2016.

4. Mouk, C. [Iporpammupyem Arduino. OcHoBbI paboTsl co cketuamiu [Tekct] / C.
Momnk. — CII6: ITutep, 2016.

5. [Ipeaxo, M. 123 DkcnepumenTa no podbororexuuke [Texcr] / M. [Ipeako. — M.:
HT IIpecc, 2007.

6. ®ununmos, C. Ypoku pobororexuuku. Koncrpykius. J[Brmkenue. YmpasieHue
[Tekcr] / C. ®ununmnos. — M.: Jlabopatopus 3nanumii, 2017.

7. ®umunmoB, C.A. PobGororexnuka i gereid m poaurteneid [Tekcr] / C.
Oununmnos. — CII16.: Hayka, 2013. — 319 c.
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