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1. HOACHUTEJIBHASA 3AIIMCKA

JlononuutenbHas 001eoOpa3oBarenbHas 00IIepa3BUBalOLas porpaMma
pa3paboTtaHa B cooTBeTCTBUU ¢ DenepanbHbIM 3aKOHOM OT 29.12.12 1. No273-D3
«O06 oOpazoBanun B Poccuiickoit ®eneparnumn»; mnpukasoMm MuHHCTEpCTBA
oOpaszoBanus u Hayku Poccuiickoit ®@enepanun (Munobpuayku Poccuun) ot 09
HOs10pa 2018 r. Ne 196 r. MockBa «O0 ytBepxkaenuu Ilopsnka opranuzanuu u
OCYIIECTBJICHHS] ~ 00pa30BaTENbHON  JEATENBHOCTH MO  JIONOJHUTEIBHBIM
o011e00pa3oBaTesbHBIM MporpaMmamy; KoHieniuen pa3BuTust JOMOJHUTEIBHOTO
oOpazoBanus nereil B Poccuiickoit denepanuu, yTBepKIECHHON pacrnopsKeHUEM
IIpaButensctBa PO ot  4.09.2014 r. Ne  1726-p;  caHuTapHo-
AIUAEMHUOJOTUYECKUMH TTpaBuiIaMu U HopMmaTuBamu 2.4.4.3172-14 «TpebGoBanus
K YCTPOMCTBY, COJIEP)KAaHHMIO M OpraHU3alldd pexuma padoThl 00pa30BaTENbHBIX
OpraHu3auuid  JIONOJHUTEIbHOrO  oOpazoBanust  jgeredl  (yrB.  ['JaBHBIM
rOCYJapCTBEHHBIM caHUTapHbiM BpauomM P® or 04.07.2014 1. No 41);
IN'ocynapcTBennoii nporpammoint PO «Pazsutne o6pazoBanus Ha 2013-2020 roxsi,
yTBEpkKAEHHON mnoctaHoBieHueM IIpaBurensctBa PO ot 15.04.2014 r. Ne 295;
Crparerueii MHHOBAIIMOHHOTO pa3BuTUs Poccuiickoit denepaniu Ha MEPUOI 10
2020 ronma, yTBepKIeHHbIM pacnopsbkeHueM lIpaButensctBa PO ot 08.12.2011
roga No 2227-p; denepalibHOM 11€71€BOM MPOrpaMMON pa3BUTHUSL 00pa3oBaHUs Ha
2016-2020 roxwi, yrBepxkaeHHoi IloctanoBnennem IlpaButensctBa P® ot
23.05.2015 roga Ne 497; YcraBom 'OAY JJO SO llenTpa A€TCKO-FOHOIIECKOTO
TEXHUYECKOTO TBOPUYECTBA.

CoBpeMeHHBI nepuos pa3BUTUS oOIecTBa  XapakTepusyeTcs
MacHITaOHBIMH HW3MEHEHHSIMH B OKPYXKAIOIIEeM MHpe, BIEKYIIMMH 3a CO0O0i
NEPECMOTP COIMAIBHBIX TpeOOBaHUN K OOpa30BaHUIO, MPEIIOJNATAIONIUMU €T0
OpHEHTAIIMI0O HE TOJBKO Ha YCBOEHHE OOYYAIOMIMMCS OIpPEAEICHHON CYMMBI
3HaHUM, HO U HA Pa3BUTHUE €T0 JINYHOCTH, a TAKKE OBJIAJICHUE METANPEAMETHBIMU
KOMITETEHIUSAIMU. BOJIBIIMMH BO3MOXHOCTSAMH B Pa3BUTHUH JIUYHOCTHBIX PECYPCOB
IITIKOJIBHUKOB 00J1a71aeT MOATOTOBKA B 00JIACTH pOOOTOTEXHUKH.

DBONIONMSA COBPEMEHHOTO O0IIecTBa MW MPOW3BOJICTBA  0O0yCIOBMIIA
BO3HMKHOBEHHWE W pa3BUTUE HOBOIO Kjacca MalluH — poOOTOB, H
COOTBETCTBYIOILIETO HAyYHOI'O HAIpaBJIEHUs — POOOTOTeXHUKU. PoOOTOTEXHMKA —
MHTEHCUBHO Pa3BHUBAIOLIASCSA HAYyYHO-TEXHUYECKas AMCLMIUIMHA, U3ydarouias He
TOJIbKO TEOPHIO, METObl pacueTa U KOHCTPYHPOBaHUS POOOTOB, UX CHCTEM H
AJIEMEHTOB, HO M MPOOJIEMbl KOMIUIEKCHOM aBTOMAaTW3allMd IPOU3BOJACTBA U
HAYYHBIX HCCIIEOBAHUN C MPUMEHEHHEM POOOTOB.

Hactosmas pomonnutensHas ooOmeoOpa3oBarenabHas OOIIepa3BUBAIOIIAS
IporpaMma HMMeEeT TeXHHMYECKYI HANPaBJEHHOCTb U IPEeayCMaTpUBAaET
pa3BUTHE HE TOJILKO MpogecCHOHATBHBIX KoMmeTeHuuii (hard-xkoMmmereHIuii),
TAaKMX KAaK HAaBBIKM  HAYaJbHOTO TEXHMYECKOIO0  KOHCTPYUPOBAHHS U
IPOrpaMMHUPOBAHMSI, O3HAKOMJIEHME C OCHOBaMHU aJrOPUTMHU3aLUH, PpPa3BUTHE
aOCTpPaKTHOTO MBIIUICHHAS, HO ¥ YHUBEPCAJBHBIX KoMmmereHuuii (Soft-
KOMIIETEHI[MI) — HABBIKOB, HE CBSI3aHHBIX C KOHKPETHOW MpeIMETHOM 00JacThlo,



TaKUX KaK pa3BUTHUE TBOPUYECKUX CIOCOOHOCTEHM JaeTell, M300peTaTeIbHOCTH,
yMeHue paboTaTh B KOMaHe, paboTath ¢ UHGOpMAaIUEH.

Bua nporpammsl: MmonuduipoBaHHasi, KOMIUICKCHASI.

Karteropusi oO0yuyamomuxcsi: nporpamMma IMpeaHa3HayeHa [Js padoThl ¢
oOyuvaromumucs 7-17 net (1-11 knaccel 0011e06pa3oBaTeIbHON MIKOJIBI).

AKTYaJIbHOCTBH MPOrpaMMbl 00YCJIOBJIEHA COL[UATIBHBIM 3aKa30M 00IIeCTBA
Ha TEXHUYECKH TPaMOTHBIX CIEHHUAIUCTOB B 00JacTU POOOTOTEXHHUKH,
MaKCUMaJIbHOU 3P (HEKTUBHOCTHIO PA3BUTHSI TEXHUUECKUX HABBIKOB CO IIKOJILHOTO
BO3pacTa; Imnepejavyel oOydaromMMmcsl CIO0XKHOIO TEXHUYECKOro maTepuaia B
npocTol JOCTymHOM (opMme; peanusanueid JUYHOCTHBIX TMOTPEOHOCTEH W
KU3HEHHBIX TIJIAHOB; peaju3aliedl MPOEeKTHON AEeSTEIbHOCTH IIKOJIbHUKAMU Ha
0a3ze COBpPEMEHHOro OOOpYyIOBaHUS, a TaKXe TMOBBINICHHBIM HHTEPECOM JeTel
IIKOJILHOT'O BO3pacTa K pOOOTOTEXHUKE.

Hcnonp30BaHne COBPEMEHHBIX MEIaroru4ecKuX TEXHOJOTHM, METOJ0B U
IPUEMOB; PA3IUYHBIX TEXHUK U CIIOCOO0OB pabOThI; COBPEMEHHOTO 00OpYI0BAHUS,
MO3BOJISIONIETO UCCIEA0BaTh, CO3/1aBaTh U MOJCIUPOBATH Pa3InyHble OOBEKTHI U
CUCTEMBI M3 00JacTH POOOTOTEXHUKH, MAITMHHOTO OOYUYEHUS] U KOMITBIOTEPHBIX
HayK, 00ecrieynBacT HOBU3HY NMPOTPaMMBbI.

Ilenaroruyeckas uejiecoo6pa3HoOCTb NPOrPaMMBblI.

B mpouecce KOHCTpyMpOBaHUSI M MPOTPAMMHUPOBAHMS  YIPABISIEMBIX
Mojieniell o0yvarouiyuecs MojydaT JIONOJHUTENbHbIE 3HAHUS B 00JacTH (PU3UKH,
MEXaHUKH U WHPOPMATUKH, YTO, B KOHEUYHOM HTOrEe, HM3MEHUT KapTHUHY
BOCIPUATHS HWMH TEXHHUYECKUX JHUCLIMIUIMH, TEpeBOAs MX U3 pa3psaa
YMO3PUTENBHBIX B pa3psi MPUKIaIHbBIX.

OCHOBHBIE TPUHIMIBI KOHCTPYMPOBAHUS TPOCTEHIINX MEXaHUYECKUX
CUCTEM ¥  alNTOPUTMBI KX AaBTOMATHYECKOrO0 (DYHKIIMOHMpPOBAHUS MO
yIPaBIEHUEM MPOrPAMMHUPYEMBIX KOHTPOJIEPOB, MOCIYKAT XOPOIIEH IMOYBOM
JUTSI TIOCTIEAYIOIIET0 OCBOCHUS O0JIEe CIOXKHOTO TEOPETHUECKOTO MaTepuara.

OTanyuTebHbIE 0COOEHHOCTH MPOrPAMMbI

3aHATHS 10 JAHHOM MporpaMMe MOT'YT IMPOBOJUTHCSA Kak B OYHOU (opme,
TaK WM C TNPUMEHEHHWEM JHWCTAHIIMOHHBIX TEXHOJOTHA W (WIM) SJIECKTPOHHOTO
o0yJeHHUS.

[lo mamHOW mporpamMMme B JIETHUW MEPUOJ MOXKET OBITh OpPTraHM30BaHa
pabota ¢ O0O0y4arouMMHUCS, KOTOpbIE MPOXOAST TOATOTOBKY Il yd4acTUs B
MacCCOBBIX MEPOTNPUATUAX, PAOOTAIOT HAJ WHAMBUAYATbHBIMH WA KOMaHIHBIMU
MPOCKTaMH, a TaKXKe TPOSBISIOT OCOOBI HMHTEpeC K BHIOPAHHOMY BHIY
NEeSATETbHOCTH.

O0pazoBaTenbHBIN TPOIIECC M0 JAHHOU MPOrpaMMe BEJIETCSI B COOTBETCTBHUH C
TOJIOBBIM KQJICHIAPHBIM Y4YeOHBIM TpaukoM Ha TEKyIIud Y4eOHBIH TOJ,
YTBEPKICHHBIM ~ TPUKa30M  JUPEKTopa  MyHUIIMIAIBHOTO  OFOKETHOTO
00111e00pa30BaTEILHOTO YUPEKICHUS
«HukoabCKasi OCHOBHAS 0011e00pa3oBaTe/ILHAS HIKOJIAY.



1.1. Ileas u 3apaun

Henb: pa3BuBaTh TEXHWYECKHE, MO3HABATENbHBIE W  TBOPYECKHUE
CHOCOOHOCTH OOYy4YalIIMXCA B MPOLIECCE H3YYEHHS OCHOB POOOTOTEXHUKU H
IPOEKTHO-UCCIIEI0BATEIbCKON 1EATEIbHOCTH.

3apaum:
1. Ooyuarowgue:
- U3YYUTh COCTOSIHME U TEPCIEKTUBBI POOOTOTEXHUKH B HACTOSIIEE

BpEMS;

- U3YYHUTh NPUHLIUIBI pa0OTHl POOOTOTEXHUYECKUX DJIEMEHTOB;

- OOy4HTh BIJIAJICHUIO TEXHUYECKOW TEPMHUHOJIOTHUEH, TEXHUYECKOM
IPAMOTHOCTH;

- 0oOy4HTH OCHOBam MPOECKTUPOBAHMS, MOJIEJTMPOBAHMS,
KOHCTPYHUPOBaHUSI POOOTOTEXHUYECKUX YCTPOUCTB;

- U3YYUTh TPUEMbl W  TEXHOJOTUHU  Pa3pabOTKHM  MPOCTEUIINX
aIrOpUTMOB M TporpaMMmupoBanus Ha KoHCTpykTtope LEGO MINDSTORMS
Education

- dbopMHUpOBaTE YMEHHE TIOJb30BAThCS TEXHUYECKOW JUTEpaTypoOu,

paboTaTh ¢ HHGOpPMAIIUEH;

- 00y4uTh ocHOBaM 3D TeXHOIOTHIA.

2. Pa3BuBaromue:

- dbopMupoBaTh HHTEPEC K TEXHUUYECCKUM 3HAHUSIM;

- CTUMYJIUPOBaTh TO3HABATEJIbHYIO W  TBOPYECKYIO AKTUBHOCTH
oOydJaromuxcs  IMOCPEACTBOM  BKIIOYEHHS WX B pa3IMYHBIE  BHJIBI
COPEBHOBATEIIBHON U KOHKYPCHOM JEATEIbHOCTH;

- pa3BUBATh HABBIKU MCCIICIOBATEIBCKON M TPOCKTHOM €S TEIbHOCTH;

- pa3BuBaTh Yy OOydYalImMUXCSd IaMsATh, BHHMaHHE, JOTHYECKOE,
MPOCTPAHCTBEHHOE M aHAJTUTHUYECKOE MBIIIJIEHUE, B TOM YUCJIE€ TOCPEICTBOM UTPBI
B IIaXMAThI ¥ 3aHITUNA NPUKJIAJHON MATEMATUKOM.

3. BocnnuraTebHbIE:

- BOCITUTBHIBATh JTHCIUIITIMHUPOBAHHOCTb, OTBETCTBEHHOCTD,
CaMOOpraHU3aIINIo;

- dbopMupOBaTh YYBCTBO KOJUICKTHBHU3MAa M B3aUMOIIOMOIIM, HABBIKH
KOMaHJJHOT'O B3aMMOJICHCTBHS.

1.2. Oxkugaemble pe3yJibTaThl

B pesynbrare ocBoeHus 00y4aromuecs J0JIKHbI 3HATh:
- TmpaBuiia 6€30MacHOro MOJIb30BaHUSI 000PYA0BaHUEM,



OCHOBHYIO TEXHHUYECKYIO TEPMUHOJOTHI0O B 00JACTH POOOTOTEXHUKU H
MIPOrpaMMHUPOBAHHS;

000py1I0BaHME, UCTIOJIB3YEMOE B 00JIACTH POOOTOTEXHUKHU;

OCHOBHBIE TPUHLHUIBI pabOThl ¢ POOOTOTEXHUYECKUMU Habopamu H
KOMIIBIOTEPHON TEXHUKOW;

OCHOBHbIE C(epbl IPUMEHEHUSI POOOTOTEXHUKH, MEXaTPOHUKH;

OCHOBBI IPOrPaMMHPOBAHUS.

YMmerh:

co0JII01aTh TEXHUKY O€3011aCHOCTH;

OpraHU30BBIBATH pabodee MECTO;

pa3pabaThiBaTh MPOCTEHIIIME CUCTEMBI C MCIIOIB30BAHUEM JJICKTPOHHBIX
KOMITOHCHTOB B POOOTOTEXHUYECKUX IJICMCHTOB;

pa3pabaThiBaTh MPOCTEHIINE AJNTOPUTMBI W CHCTEMBI YIIPaBJICHUS
POOOTOTEXHUYCCKUMH YCTPOHWCTBAMH;

pa30MBaTh 3a/1a4M Ha 110/13a/1a4H;

paboTaTh B KOMaH/IE;

UCKaTh, aHAJIM3UPOBaTh M 0000maTh HEOOXOaUMYI HH(OpMaIHIO,
IPOBOAUTH €€ BEpUPUKAIIHIO;

MOJIFOTOBUTh W TIPEJICTABHTh T'PAMOTHYIO MPE3CHTAIIUI0 JUIS 3aIUThI
IPOEKTHON PabOTHI.

Pe3yabTaTtom YCBOEHUS 00y4alouUMHUCH MpOrpaMmbl no
paszeusaiouiemy U 60CHUMAmMenbHOMY ACHEKmMam SIBJISIOTCS:

YCTOWYMBBIN MHTEPEC K 3aHATUSIM POOOTOTEXHUKOMH,

MOJIOKUTENbHAA JWHAMUKA TIOKa3aTeJel pa3BUTHS [M03HABATEIbHBIX
criocoOHOCTeM oOyyaromuxcs (BHUMaHUS, TTaMsITH, W300peTaTeIbHOCTH,
JIOTUYECKOTO ¥ MPOCTPAHCTBEHHOTO MBIIUICHUS U T.1I.);

CO3/I1aHiE O0YYJarOITUMHUCS TBOPUECKUX PaboT;

AKTUBHOE Y4YacCTHE B TMPOEKTHOM M MCCIENOBATENBbCKON NEATEeIbHOCTH,
BKJIFOUEHHOCTh B KOMaH]THbIE TIPOEKTHI;

AKTUBHOE y4acTHEe B COPEBHOBATEIHHONU U KOHKYPCHOM JIEATEITLHOCTH;
JOCTI)KEHUSI B MACCOBBIX MEPONIPHUSITUSAX PA3IMYHOTO YPOBHS;

pa3BUTHE BOJIEBBIX KA4e€CTB JIMYHOCTU (IUCHUTUIMHUPOBAHHOCTH,
OTBETCTBEHHOCTH, caMOOpTaHHU3aIl1H, EJIeYCTPEMIIEHHOCTH,
HACTOWYUBOCTH B JOCTWKEHUHU TTOCTABICHHOM 1IETHU H T.1.);

CIIOCOOHOCTh TPOJIYKTUBHO OOMIaThCS B KOJJICKTHBE, paboTaTh B
KOMaH/ €.

1.3. OcobeHHOCTH Opranu3anun 00Pa30BaTeJIbHOIO MpoIecca

Cpoxk peanusayuu npoepammel: IporpaMma paccuutana Ha |1 roj oOydeHus,
77 akaIeMHUECKHAX 4acOB B T'OJT

Pexxum peanuzanuu: 3aHATUS MO POOOTOTEXHUKE MpOBOAsATCA 1 pa3 B
HEJIEII0 MO 2 akajgeMHuueckux vaca (45 MuHyT) ¢ nepepbiBoM 5-10 MUHYT. 3aHSITHS
HOCAT THOKHH XapakTep C y4eTOM MPEANOYTEHUM, CIIOCOOHOCTEH M BO3PACTHBIX
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ocoOeHHOocTel oOyuwaromuxca. DopMa oOpraHu3anuu [1eATeJbHOCTH JIeTeil:
TBOPUYECKOE 00bEINHEHNUE.

I'pynna oOyuaromuxcs (gopmupyercsa U3 pacuera He Oosee 15 yenoBek.
Ha6op oOy4aroniuxcst mpoBOAUTCS 0€3 MpeBApUTEIBHOIO0 0TOOpA JIETEH.

3aHATHS TPOBOASATCS B KaOMHETEe, 0OOpPYIOBAaHHOM COTJIACHO CaHUTApHO-
SOUAEMHUOJIOTUYECKUM TpaBwiaM W HopMatuBam CanlluH 2.4.4.3172-14
"CaHUTapHO-3MHIEMHOJIOTHYECKUE TpeOOBaHUA K YCTPOHCTBY, COAEP)KAHUIO U
OpraHu3aluy pexxuma padoTbl 00pa30BaTEIbHBIX OPraHU3aALUNA JOMOIHUTEIBHOTO
oOpazoBaHus JeTei".

IIpyHUMIIBI OPpraHu3anuu 00pa3oBaTeIbHON AeSTEJIbHOCTH:

- HayuHocTbs. DTOT npuHLHKI OpeaonpeaeseT cooduieHue 00y4aeMbIM
TOJIBKO JIOCTOBEPHBIX, MPOBEPEHHBIX MPAKTUKON CBEJIEHUM, NMPU OTOOPE KOTOPHIX
YUHUTHIBAIOTCSI HOBEHUIITNE JOCTHXKCHUS HAYKH U TEXHUKHU.

- HoctynHoctsb. IlpenycmaTpuBaeT coOTBETCTBHE O00BE€Ma M TITyOUHBI
y4eOHOro Marepuana YpOBHIO OOILEr0 Pa3BUTHS ydallUXcs B JaHHBIA MEpUO,
Oyarosiapsi 4emy, 3HaHHUSI M HABBIKK MOTYT OBITh CO3HATENIBHO U TIPOYHO YCBOEHBI.

- Cas3b Teopuu ¢ mpakTukor. OO0s3bpIBaeT BeCTH 00yUYEHUE TaK, YTOOBI
oOydaeMble MOTJM CO3HATEIBHO MPUMEHSATh NPUOOpPETEHHbIE HMHU 3HAHUSA Ha
IIPaKTHUKE.

- Co3HaTenpbHOCTh U aKTUBHOCTh OOydeHus. B mporiecce oOydeHust Bce
JENCTBUS, KOTOpbIe OTpadaThiBaeT YYEHHK, JODKHBI OBITh 000CcHOBaHBI. HyXHO
YUUTh IIKOJIBHUKOB KPUTUYECKH OCMBICINBATh, W OIEHUBATH (AKTHI, Jenas
BBIBO/JIbI, pa3peliaTh BCE COMHEHUSI C TEM, YTOOBI MPOIECC YCBOEHUSI U HApabOTKU
HEOOXOMMBIX HABBIKOB MTPOMCXOIMIIN CO3HATENBHO, C MOTHONU YOekKACHHOCTHIO B
NPaBWIBHOCTA  OOy4YeHUs.  AKTUBHOCTh B OOyYEHHUH  MpeJrojiaraeT
CaMOCTOSITEIbHOCTh, ~ KOTOpasi JOCTUraeTcsl XOpOIIEH  TEOpEeTUYECKOM H
IIPaKTUYECKOM TOArOTOBKOW U pabOTOM rmeaarora.

- Harnsanaocts. OOBSACHEHHE TEXHHKHA COOPKH POOOTOTEXHUYECKUX
CPEACTB HAa KOHKPETHBIX M3AENIHIX U MPOrPaMMHBIX MPOoAyKTa. {15 HarIsiAHOCTH
OPUMEHSAIOTCS CYUIECTBYIOIIME BHUAEO MaTepHalbl, a TAKKE MaTepHallbl CBOETO
WU3FOTOBJICHUS.

- CucrteMaTMYHOCTh M  TOCJIEAOBATENBHOCTh. YYEeOHBIM MaTepuan
JAeTCs 10 ONPENEIEHHON CUCTEME U B JIOTHYECKOM MOCJIEOBATENIBHOCTU C LEIBIO
JY4UIEro €ero ocBoeHus. Kak mpaBuiio 3TOT MPUHLIMI MPESYyCMAaTPUBAET U3YUEHUE
npeaMeTa OT IPOCTOro K CI0KHOMY, OT YaCTHOTO K 0011IeMy.

- [IpoyHOCTH 3aKperuieHuss 3HaHWM, YMEHUW M HaBbIKOB. KaudecTBO
00y4YeHUs 3aBUCUT OT TOT'0, HACKOJIBKO MPOYHO 3aKPEIUISIOTCS 3HAHUS, YMEHUS U
HaBBIKM yYalllUXCS, MO3TOMY 3aKpEIJICHHWE YMEHUW U HaBBIKOB JOJIKHO
JOCTUTAaThCsl HEOAHOKPATHBIM 1[€JICHANIPABICHHBIM TOBTOPEHUEM U TPEHUPOBKOM.

- NunuBuayanbHelid TOAX0J B oOydyeHuH. B mpomecce oOydeHms
NeJaror MCXOAMT W3 WHAMBUIAYAIBbHBIX OCOOEHHOCTEW JeTed M Onupasch Ha
CUJIbHBIE CTOPOHBI YYalIerocs, JOBOJUT €ro NOJArOTOBIEHHOCTb /10 YPOBHS OOIIUX
TpeOOBaHUM.



OTiim4uTebHbIE 0COOCHHOCTH IPOIPAMMBI

[Iporpamma sBnsiercss 0a30BOM M HE MpEANoiaraeT HalIW4yus Yy
oOy4JaromMXxcs HaBBIKOB B 00JacTH POOOTOTEXHUKM U MPOrpPaMMHUPOBAHHUS.
VYPpOBEeHb MOATOTOBKH YUAIIUXCS MOKET ObITh Pa3HBIM.

[Ipu mnoxgbope wmaTepuanoB | IUIAHUPOBAHMM 3aHATHUS HEOOXOIUMO
MaKCUMaJIbHO YYMTBIBaThb OCOOCHHOCTH TpPYMIbI, BKJIIOYAaTh IIOUCKOBBIE H
UCCIIE0BATEIBCKUE METOBI, 00s3aTEIbHO 00y4aTh BECTH IUAJIOT, TUCKYCCHIO.

Pabouas nporpamMmMma noctpoeH Ha 6aze oOpa3oBaTEIbHON MPOrpPaMMBbl JIJIs
mwiatdhopmel LEGO MINDSTORMS EV3. Konctpykrop LEGO MINDSTORMS
EV3 mpenocraBnsier 00ydaronuMcsi BO3MOXXHOCTh TPHOOpETaTh Ba)KHbIE 3HAHUSA,
YMEHHUS W HAaBBIKM B TIPOIIECCE CO3JaHUs, MPOTPAMMHPOBAHUS U TECTUPOBAHUS
po6oroB. Konctpykrop LEGO MINDSTORMS EV3 u nporpammHoe
obecrieueHre K HEMY TIPEAOCTABISAET MPEKPACHYIO BO3MOKHOCTh YIUTHCS PEOCHKY
Ha  coOcTtBeHHOM  ombiTe.  [IporpammHoe  obOecreueHHe  OTIMYAETCS
JPYKECTBEHHBIM MHTEP(EHCcOM, MO3BOISIONIMM CAMOCTOATEIIBHO WIIM C TIOMOIIBIO
BCTPOCHHBIX YPOKOB OCBauMBaTh IpPOrpaMMHUpOBaHHE. BakHO, 4TO TIpuU 3ITOM
peOEHOK caM CTPOUT CBOM 3HAHHUA, a YYUTEIb B 0Opa30BaTEIbLHOM IpoOIlecce
BBICTYIIAET ThIOTOPOM.

[Tnarpopma EV3 Bkiatouaer B cebs HaOOp HACTpaMBaeMbIX YyUeOHBIX
3ananuii. OHM TIOCTABISIOTCS B HU(POBOM BUJE M JIETKO HHCTAJUIMPYIOTCS B
nporpammHuyto cpeny LEGO Education MINDSTORMS. Huskuii mnopor
BXOXJIeHHs B nporpammuyio cpeny LEGO Education MINDSTORMS, no3BosiseT
IpOrpaMMHUpPOBaTh poOOTa YK€ Ha TEPBOM 3aHSATUU IO POOOTOTEXHHKE, Iaxe
caMOMY HETOATOTOBJICHHOMY yYalleMycsl, a MHTYUTUBHO TOHSITHBIM HHTEpderc
obJieryaeT 3Ty 3aja4y.

Teopernueckass YacTh OOyYeHHS BKJIOYaeT B CeOS 3HAKOMCTBO C
Ha3HAYEHUEM, CTPYKTYpOll U YCTPOHCTBOM pOOOTOB, C TEXHOJIOTHMYECKUMU
OCHOBaMH COOpPKHM U MOHTa)Ka, OCHOBAMH BBIYMCIUTEILHON TEXHUKU, CPEICTBAMHU
oToOpaxkeHus: nHMOpMAIUH.

K OCHOBHBIM OTJIMYHMTEJIbHBIM O0COOEHHOCTSIM HACTOSIILEH MPOrPaMMBbl
MOKHO OTHECTH:

- KeHCOBYIO CUCTEMY OOyUYEHHS;

- 00y4yeHHE MPOSKTHOM JICATCITHHOCTH;

— HampaBJIEHHOCTh Ha pa3BUTHE SOft-KOMMETEeHITUH.

Kaxxaplil keic cocTaBisgeTcsl B 3aBUCUMOCTHA OT TEMbI MU KOHKPETHBIX 3a/ady,
KOTOpPBIC MPETyCMOTPEHBI IMPOrPAMMOM, C YYETOM BO3PACTHBIX OCOOCHHOCTEH
JeTel, UX UHIUBUYAIBHOW MOJTOTOBJIEHHOCTH, U COCTOMT U3 TEOPETUYECKON M
MPAKTUYECKON YaCTH.

ConepxaHue MPaKTUYECKUX padOT M BUJABI IPOCKTOB MOTYT YTOYHSTHCS, B
3aBUCUMOCTH OT HAKJIOHHOCTEH ydaluxcs, HaJW4ds MaTepUajioB, CPEJCTB U Jp.

7



Monenu coOuparoTcst 1100 1O TEXHOJIOITMYECKUM KapTaMm, J100 B cuily (aHTa3uu
obyuatomuxcs. [1o Mmepe oCBOEHUS IPOEKTOB MPOBOJSATCS COPEBHOBaHUS pOOOTOB,
CO3JaHHBIX MHIUBUAYAJIbHO WK IPyHIaMHu.



2. VYAEBHO-TEMATUUYECKUMU ILJIAH
2.1.1. Ocnoenoit 610K

KoanuyecTBo yacoB

Ne Paspnen
Teopus IIpakTuka Bcero
1. | BBenenue B oOpa3oBaTenbHyO IPOrpaMMy, 1 1 2
TEXHUKa 0€30TIaCHOCTH
2. | OCHOBBI KOHCTPYHPOBAHUSI. 4 14 18
3. | OcHnossl nporpammupoBanust LEGO 8 10 18
MINDSTORMS Education EV3.
4. | lloaroToBka mpoOEKTHBIX padOT 2 10 12
5. | 3amura mpoexToB 2 2
6. | Pabora B UnTepuere. [louck nndopmaruu o 1 3 4
Jlero - copeBHOBaHUSIX, ONMTUCAHUN MOJIENIEH,
dhoTorpaduii poOOTOB.
7. | Pa3paboTka KOHCTPYKITUH pOOOTOB JIJIst 2 3 5
BBITIOJIHEHUS PA3JIMYHbIX 3a]1a4.
8. [ToaroroBka Kk COpeBHOBaHUSM 2 3 5
9. | IoaroroBka mpoeKTHBIX pabOT 2 3 5
10. | 3amuTa mpoeKToB 4 4
Hroro: 24 53 77




3. COAEPKAHME ITPOI'PAMMBbI
Paszpnen 1: BBenenue B po0OTOTEXHUKY.
Tema: Ilonamue o Pooomomexnuke
Beenenne B Hayky o poOoTax. OCHOBHbIE BUJbI pOOOTOB, UX MPUMEHEHHUE.
HanpaBnenuss pasButus poOoToTexHUKU. HoBeimue AOCTHXKEHUsT HayKH W
TEXHUKU B CMEKHBIX 00JIaCTAX.
TexHuka 0e30MacCHOCTH.

Pasznesn 2: OCHOBBI KOHCTPYHPOBaHUA. XapPAKTEPUCTUKHU podoTa.

Tema: Bepcuu komnanekmoe EV3. Kpamkuit 00630p cooepicumozo
POOOmMOmMeExXHU4ecKk020 KomnieKkma.

Jomaminsass 1 oOpa3oBaTenbHasi BepcHs, CXoAcTBa M pasznuuus. O030p
COJIEP)KMMOT0 HaOOpOB  (IaTYMKH, CEPBOMOTOPHI, OJOK, MpOBOJAA, JAETalu
KOHCTpyKTOpa). Ha3Banus neraneil.

Pazgen 3: OcnoBbl mnporpammupoBanus LEGO MINDSTORMS
Education EV3.

Tema: O030p cpeabl NPOrpaMMHpPOBAHUS.

[Tamutpa 6:10k0B. CripaBounbie MaTepuanbl. Camoyuntenb. [Ipoekt. HoBas
nporpamma. CoxpaHeHue MpoeKTa, mporpaMmbl. OCHOBATEIbHBIN pa30o0p MATUTPHI
65okoB. Coenunenust 6;10koB. [lapamnensubie nporpammel. [lonkinouenne podora
K KOMITbIOTEPY U 3arpy3ka nporpammbl. USB-coenunenue. Bluetooth-coequnenue.
OOblyHast 3arpys3ka. 3arpy3ka C 3alyckoM. 3amyck ¢parMeHTa MpOoTrpaMMBbl.
HaGmonenne 3a coctosnuem mnoptoB. O6o3peBaTens namsaTd. Busyanmuzanus
BBINIOJIHSIEMOM B JaHHBIA MOMEHT YaCTU MPOrPAMMBI.

Tema: Mortopsl. IIporpammupoBaHue JABHKEHHH 10 Pa3JIUYHBIM
TPaeKTOPHUAM.

KonctpyupoBanue »skcmnpecc-6ora. Ilonarue cepBoMoTop. YCTpOMCTBO
cepBomoTopa. [TopThI 1151 MOAKITIOUEHHS] CEPBOMOTOPOB. 3eJIeHast manuTpa 0JI0KOB
(HeiictBus). [lonoxurenbHOe U OTpULIATENbHOE ABUKEHHE MoTOopa. OnpeneseHue
HaIpaBJIeHUs] JBH>KEHUSI MOTOpOB. bioku «boabmoi morop» u «CpenHuid
MoTop». Bribop mopTta, BbIOOp pexkuma pabOThl (BBIKIIOYUTH, BKIIOUYHUTH,
BKJIFOUHMTH Ha KOJIMYECTBO CEKYH/I, BKIIFOYNUTh HA KOJUYECTBO I'PAAyCOB, BKIFOUUTh
Ha KOJUYECTBO OOOPOTOB), MOIIHOCTH JBHUTrareis. BwiOop pexrMa OCTaHOBKH
MOTOpA.

biok «He3aBucumoe ynpasiaeHue moropamu». binok «PyJsesoe
ylpaBJieHue

VYupaxuenue 1. OTpaboTka OCHOBHBIX JABUKEHUU MOTOPOB.

VYupaxuenue 2. Pacuer neuxkeHust poO0Ta Ha 3aJaHHOE PACCTOSIHUE.

Ynpaxuenue 3. PacdyeT 1BUKEHUN MO JIOMAHOMW JIUHUMU.

3agaHus AJIs1 CAaMOCTOSITEIbHOM Pa0OTHI.

Tema: Padora ¢ moacBeTKoM, IKPAHOM M 3BYKOM.

10



Pabota c sxpanom. BeiBoj ¢uryp Ha 3kpaH guctiies. Pexxum otoOpaxeHus
¢uryp. BwiBoa anemeHTapHBIX (UTYp Ha 3KpaH. BbIBOJ puCyHKa Ha 3KpaH.
['padprueckuii penakrop. BelBog prcyHKa Ha 3KpaH.

3aaHus 711 CaMOCTOSATEIBLHON paboTHhI.

Pabota ¢ noncBetkoii kHOMOK Ha Osoke EV3. biok uHaukaTopa coCcTOsTHUS
Monayiisa. BeiGop pexuma. YmnpaxhHenue. JlemoHcTpauusi paOOThl TMOACBETKHU
kHomok. Pabora co 3BykoM. brok BocmpousBeneHuss 3BYyKOB. Pexum
MpOUTphIBaHMs 3BYKOBOro (paiiia. BocmpowusBeneHne 3amuMcaHHOTO 3BYKOBOIO
daiina. Pexxum Bocipou3BeIeHUsI TOHOB U HOT.

3ajaHus 11l CaMOCTOSITEIbHOM PabOTHI.

Tema: Huka. IIpepsiBanue nukia. Huka ¢ nocrycioBuem.

OpanxeBasi nporpamMHasi nanutpa (Ympaienue omneparopamu). CueTuyuk
utepauuii. Homep nukna. Ycnosue 3aBepiieHus paOoTsl mnukia. [IpepbiBanue
nukna. Bapuantel BbixoAa u3 mukiaa. l[IpepbiBaHuE BBINOJHEHUS 1MKIA W3
napasieabHOW BETKU MPOrPaMMBl.

3aaHus Il CaMOCTOSITEIbHOM PabOTHI.

Tema: Ctpykrypa “Ilepexiarouarenn”’.

Ecnu — T1o. brok “Ilepexiwouartens”. Ilepekitouatenh Ha BHUJ BKIAJO0K
(momuass ¢opma, kpatka ¢opma). JlOMOTHUTEIBLHOE YCIOBUE B CTPYKTYpE
[Tepexirouarens.

3aiaHus 151 CaMOCTOSITEILHOM paboTHI.

Tema: Padora ¢ 1aTuynkamMu.

JlaTuyuk kacaHus.

Bremnuit Bun. Pexxum mnsmepenus. Pexum cpaBHeHus. Pexum oxumanus.
N3menenne B Osioke oxupaHus. PaboTa Ojoka TEPEKIIOUCHHS C IPOBEPKOM
COCTOSIHUS JaTYMKa KaCaHUs.

YpaxxHeHus.

3amaHus 711 CaMOCTOSATEILHON paboThI.

JlaTuuk nuBera.

JlaTuuk 1BeTa M TpOrpaMMHBIA OOk matymka. OOnacTH KOPPEKTHOM
pabotel gaTuuka. BpiOop pexuma paboThl gaTdumka. Pexxum ompeneneHus u
CpaBHEHHUs 1IBETA. PexUM U3MepEeHHs] MHTEHCUBHOCTU OTPaKEHHOTO cBeTa. Pexxum
M3MEPEHUS MHTCHCUBHOCTH BHEIIHETO OCBEIIeHUsS. PexxuM kanmuOpoBKU aTUHMKA.
[Tpumep BBITTOTHEHUS peKMMa KATMOPOBKHU. PexxuM oKHMIaHWs JaTYMKA I[BETA.

YnpaxHeHus.

3amaHus 7151 CaMOCTOSTEILHOW pabOoTHI.

JaT4yuK ruUpoOCKONMYECKHUIl.

JlaT4nK THpPOCKOI U MPOrpaMMHBIN 010K gaTunka. HampasieHue BpaiieHusl.
Pexxumbl paboThI JaTyMKa THPOCKOII.

YnpaxHeHus.

3agaHus AJIs1 CAMOCTOSITEILHOM Pa0OTHI.

JlaT4uK yIbTPa3ByYKOBOM.

JlaTuuk yIbTpa3Byka M MporpaMMHbIM Onok patumka. OnpeaeneHue
pa3z0Opoca mycka BojH. CTpyKTypa 0J0Ka yJIbTpa3ByKa B PEXKUME U3MEPEHUSI.
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YupaxHeHus.

3amaHus 11l CaMOCTOSITEIbHOM pabOTHI.

NudpakpacHblii JaTYHK.

NudpakpacHbiii maTuyuk, MasyoK M HMX HporpaMMHble OJIokH. Pexum
OTpeJIENIeHHs] OTHOCUTENIBHOTO PAcCTOSHUS A0 00bekTa. Pexum omnpeaeneHus
PAcCTOSIHHSI U YTJIOBOTO MOJIOKEHUSA Masika. MaKkcuMalbHbIE YIJIbI OOHApyKEHUs
uH(ppakpacHoro masika. PexxuMbl mporpaMMHOro 0J10ka MHPPaKpacHOTO JaTUYHKA.
PexxuM IUCTaHIIMOHHOTO YIPABJICHHUS.

YnpaxHeHus.

3ajaHus 11l CaMOCTOSITEIbHOM PabOTHI.

Pa3znen 4: IloaroroBka npoeKTHbIX padoT.

OO6yuaromuecs paboTalOT HaJA MPOEKTaMU poOOTOB, MHAMBUAYAJIBHO WIA B
cocTaBe KOMaHibl. TeMaTHKy BBIOUPAIOT CAMOCTOATEIBHO WU C TOMOIIBIO
HACTABHUKA.

Paznen 5: 3amuTa npoekToB.
3ammuTa MPOXOJUT B BUAEC NMPE3CHTAIMH MPOSKTOB HA OTKPBITOM 3aHSTHU,
KOH(EpeHITUHU, POUTETBCKOM COOpaHHUH U JIP. MEPOIIPUSATHSIX.

Paznen 6: PaGora B uHTEpHETE.
[Touck wHbOpMaIMK O COPEBHOBAHMSX, OMUCAHUS Mojeled pPoOOTOB U
MHCTPYKIHMM K HUM, UJIEH 711 CO3JaHuUs IPOEKTOB.

Paznen 7: Pa3paboTka KOHCTPYKIMA POOOTOB.

Pazpaborka, cOopka, MporpaMMuUpOBaHWE W TECTUPOBaHHWE POOOTOB IS
peleHus pa3auyHbIX 3a1a4d. Padora B mporpamme LDD (Lego Digital Designer) —
CO3/IJaHUE UHCTPYKIIMHU K pOOOTY.

Paznen 8: IloaroroBka Kk COpeBHOBAHUSIM.

3HAKOMCTBO C PErJaMEHTOM COpPEBHOBaHMH TIO pPOOOTOTEXHHUKE, B
YaCTHOCTHU C BUJaMU COPEBHOBAHHI. 3HAKOMCTBO C Pa3IMYHBIMU TPEOOBAHUSIMU K
pa3HbBIM BO3PACTHBIM KaTeropusiM. PaccMoTpeHue ciaOblX M CHIBHBIX CTOPOH
KaXXJ0TO BUJa COPEBHOBAHUM.

Pazgen: OcHOBHBIE BUIBI COPEBHOBAHUS U AJIEMEHTHI 3a/IaHHI.

Tema: CopeBHoBanus “Cymo”.

Permament coctsa3anuii. CopeBHOBaHHS pPOOOTOB-CYMOUCTOB. Pa3zMepsr
poboTa. Bec poborta. BapuanTtel koHCTpyKImid. [Ipumeps! aaropuTMoB.

YnpaxHeHus.

3amaHus 7151 CaMOCTOSTEILHOW pabOoTHI.

CopeBHOBaHUA.

Tema: IlporpaMmMupoBaHue IBUKEHHUA MO JTUHUH.

BapuanTel cnenoBanusi nmo auHUU. BapuanTel poOOoTa C OJAHUM M JIByMsI
natynkamu 1Beta. KamuOpoBka natuyukoB. OTpaxxeHHE CBETOBOIO MOTOKA P
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pPa3HOM PACHOJIOKEHUH JAaTYUKA HAJl MOBEPXHOCTHIO JMHUHU. AJITOPUTM PYYHOU
KanmuOpoBku. OrmnpenerneHne TEKYIIEro COCTOSHHUS — JAaTYUKOB.  AJNTrOpUTM
ABTOMATUYECKOM KaJIUOPOBKU. AJNrOpUTM JBWXKEHHMS 1O JHHMM ‘‘3ursar’
(nuckpetHas cucreMa ympasieHus). AnroputMm “Bonna”. Ilowck u mnopacuer
nepekpecTkoB. MuBepcHas nuHusg. [Ipoe3n HHBEpPCHOrO ydacTKa € Tpems
JaTYMKaMU 1BETA.

YnpaxHeHus.

3amaHus Il CaMOCTOSITEILHOM PabOTHI.

Tema: CopeBHoBanus “KereJbpunr”.

Pernament coctsazanuii. CopeBHoBanue “Kerenbpunr”. Paszmepsl poGoTa.
Bec pobota. BapuanTsl koHcTpyKIuid. [Iprmepsl anropurmos.

YnpaxHeHus.

3aaHus 11l CaMOCTOSITEIbHOM PabOTHI.

CopeBHOBaHMUS.

Tema: IloaroroBka K peruoHaJbHbIM COPEBHOBAHUSIM.

3HAKOMCTBO C PErjJaMEHTOM  MEXJIYHAapOJHBIX COpPEBHOBAHMM 10
poboTtorexnuke “WRO”. 3HaKOMCTBO C Pa3NMYHBIMU TPEOOBAHUSIMHU K Pa3HbIM
BO3pacTHBIM KaTeropusiM. PaccMoTpeHue cinaObIX W CHUJIIBHBIX CTOPOH KaxKIOro
BUJIa copeBHOBaHMM. Pa3paboTka pobora. MH)keHepHass KHUTA.

TpeHupoBKa Ha MOJAX.

Tema: BHyTpeHHUE COpEeBHOBaHMSI.

[ToaroroBka. CopeBHOBaHUs. Pe3ynbTaThl.

Paznen 9: IloaroroBka npoeKTHbIX padoT.

OO6yuaroruecs paboTarOT HaJ MPOCKTaMH POOOTOB, MHIWBHUAYATLHO UIIN B
cocTtaBe KOMaHIbl. TeMaTHKy BBIOMPAIOT CAMOCTOSITEIIBHO WU C IOMOIIBIO
HACTaBHHKA.

Pa3znen 10: 3amura npoexkTos.

3aimuTa IpoXOoIUT B BUJIE MTPE3CHTAIIMU TPOCKTOB HA OTKPHITOM 3aHITHH,
KOH(DEpPEHIINHU, POIUTEIIHCKOM COOPAHUH H JIP. MEPOTIPUATHUSX.
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4. OBECIIEYHEHHME ITPOI'PAMMBbI

4.1. MeTtoanueckoe odecrieuyeHue

[TocTpoenue 3aHsATUA BKIIOYAeT B ce0s (QPOHTANBHYIO, HMHAUBUAYAIBbHYIO U
IPYIIOBYIO paboTy, a TakKe HEKOTOPhI COPEBHOBATENbHBIA JJIEMEHT.
[Iporpammoii mpe1ycMOTpEHO MPOBEACHHE KOMOMHUPOBAHHBIX 3AHITHMN: 3aHATUSA
COCTOSIT U3 TEOPETUUECKON U NMPAKTUUECKON YacTe, MPUIEM OOJIbIIIeE KOJIUUECTBO
BPEMEHHU 3aHMMAET UMEHHO IPAKTUYECKasl YacCTh.

Dopmobl opzanuzayuu yUeOHbIX 3AHAMUIL
- Oecena;

- JIEKIIHS,

- J1abopaTopHO-TIpaKTHYECKas padboTa;

- TEXHUYECKOE COPCBHOBAHWC;

- TBOpYECKas MacTepcKasi;

- WHAWBHUAYaJbHAs 3allUTa IPOCKTOB;

- TBOPYECKHI OTYET.

Memoowt odpazoeamenbHOl 0eamMenbHOCHU:

- 00BSACHUTEIHLHO-UIUTIOCTPATHUBHBIH;

- ABPUCTUYECKUN METO/I;

- METOJl YCTHOTO W3JIOKEHHUS, TO3BOJIAIOIINN B JOCTYmHOU (dopme
JIOHECTU JI0 00YYaIOUIUXCsl CIIOKHBIA MaTepua;

- METOJl TPOBEPKH, OIEHKH 3HAaHUW U HaBBIKOB, ITO3BOJISIOIIMIMA
OLICHUTHh TEpe/laHHble TEeAaroroM maTtepuaibl M, MO0 HEOOXOAMMOCTH, BOBpEMS
BHECTH HEOOXOIMMBIE KOPPEKTHUPOBKH IO YCBOCHUIO 3HAHHM Ha MPAKTHUYECKUX
3aHIATHSIX;

- UCCIIEIOBATEILCKUI METOA OOyYeHHS, alIHK O0yJaronuMes
BO3MOXHOCTh ~MPOSIBUTH CeOsl, TOKa3aTb CBOU BO3MOXKHOCTH, JOOUTHCS
OTIPEJICIICHHBIX PE3yIbTaTOB.

- npoOJIEMHOTO H3JI0XKEHUS Marepuaia, Korna mepes o0ydaromuMes
CTAaBUTCSl HEKas 3a/iayda, IMO3BOJIAIONIAs PEIIUTh ONPEAENICHHBIM 3Tam Impolecca
oOy4YeHHMsI ¥ TIEpEeHTH Ha HOBYIO CTYIIEHb O0Y4YCHUS;

- 3aKpETUICHUs U CaMOCTOSITEbHONW PAaOOTHI MO YCBOCHHIO 3HAHUU U
HaBBIKOB;

- JTAATIOTOBBIN U TUCKYCCHOHHBIN.

Ileoazozuueckue mexuonozuu

B mpormecce oOyueHuss Mo mporpamMme, HCHOJB3YIOTCS Pa3HOOOpa3HbIC
MeIarorndecKue TeXHOJIOTHH:

- TEXHOJIOTHMH pPa3BUBAIONIETO OOy4YeHHs, HamNpaBiICHHBIE Ha o0OIIee
IIEJIOCTHOE pPa3BUTHE JIMYHOCTH, HAa OCHOBE AaKTUBHO-JIEATEIBLHOIO crocoba
0oOy4YeHMs, YYUTHIBAIOIIME 3aKOHOMEPHOCTH Pa3BUTUS U  OCOOEHHOCTH
WHIUBHIYYMa;
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- TEXHOJIOTUU JTUYHOCTHO-OPHUEHTUPOBAHHOTO oOyueHwus,
HanpaBliCHHbIC Ha Pa3BUTHUE WHAMBHUIYaTbHBIX MO3HABATEIBHBIX CIIOCOOHOCTEMH
KaXJ0ro peOeHKa, MaKCUMalbHOE BBIABICHUE, PACKPBHITHE U HCIIOIH30BAHUE €TO
OTIBITA;

- TexHoJoruu JuddepeHurpoBaHHOr0 00y4YeHHUs, OOecreunBaroIIne
o0ydeHHne KaXJIOoro oOOydamwlierocs Ha ypPOBHE €ro BO3MOXHOCTEH W
CIIOCOOHOCTEI;

- TEXHOJIOTUH  COTPYIHUYECTBA,  pEAIM3YIOUINE  JIEMOKpaTHU3M,
PaBEHCTBO, MAPTHEPCTBO B OTHOIICHUAX IEJArora M 00y4aroIierocs, COBMECTHO
BBIPA0ATHIBAIOT II€NH, COJACpXKaHHWE, Ial0T OIEHKH, HAaXOIsCh B COCTOSTHUH
COTPYAHHYECTBA, COTBOPYECTBA.

- NPOCKTHBIE TEXHOJOTHMH — JOCTIDKEHHE LeIH dYepe3 JeTalbHYIO
pa3paboTKy mpoOiIeMbl, KOTOpas IOJDKHA 3aBEPIIUTHCS PEaTbHBIM, OCSI3aeMBIM
NPaKTUYECKUM PE3yIbTaToM, 0QOPMIIEHHBIM TEM HIIM UHBIM 00pa3oMm;

- KOMIIBIOTEPHBIE TEXHOJOTWH, (OpMUPYIOIIME yMeHHe paboTaTth ¢
UHpOpPMAINEH, NCCIIeI0OBATEIFCKIE YMEHHSI, KOMMYHHKATHBHBIC CITOCOOHOCTH.

B mpakTHKe BBICTYNAIOT pa3TuYHbIe KOMOMHAIIMN 3TUX TEXHOJOTHH, X
DJIEMEHTOB.

OcnoenblmM memooom oOpzaHuzayuu  y4eOHOU  OeAmeabHOCmU o
npozpamme A6711emcs Memoo Keicos.

Keiic — omnucanue mpoOJeMHONW CHUTyallud TIOHSATHOW U OJU3KOM
oOydJaromumMcsi, perieHrue KOTOpod TpeOyeT BCECTOPOHHEro M3Yy4eHHs, IMOUCKa
JIOTIOJTHUTENbHON HH(OpMAMu W MOJEIHUPOBAHUS CUTYallMM WIA OOBEKTa, C
BBIOOPOM HanOoJIee TTOIXO/ISIIETO.

Ilpeumywecmea memooa Keicos:

- [IpakTrueckas HampaBiIeHHOCTh. Kenc-MeTo MO3BOISAET NPUMEHUTH
TEOPETUYECKUE 3HAHUS K PEIICHUIO MPAKTUYECKUX 3a7ay.

- WNutepaktuBnplii  ¢opmar. Kelic-meton  obecneumBaer  Oojiee
sbdexTuBHOE yCBOGHHME MaTepuajga 3a CuYeT BBICOKOW 3MOIMOHAIBHOM
BOBJICYCHHOCTH M AKTUBHOTO Yy4acTHWsi oOy4aeMmbIX. YUACTHHKHU TOTPYKAIOTCS B
CUTYalMIO C TOJIOBOW: y Kelca €CTh IJIaBHbIM I'eépor, Ha MECTO KOTOPOTO CTaBUT
ce0s1 KOMaH/Ia ¥ penraeT mpoodiieMy OT ero Juia. AKIEHT Mpyu O0yUYeHUH JeNaeTcs
HE Ha OBJIaJICHHE TOTOBBIM 3HAHHEM, a Ha €r0 BHIPAOOTKY.

- Konkpernrsie HaBbiku. Kelic-meron IO3BONSET COBEPIIEHCTBOBATH
YHUBEpCAJIbHbIE HaBBIKK (SOft-KOMMETEHIIMM), KOTOpbIE OKa3bIBAIOTCS KpalHe
HEOOXOMMEBI B peajIbHOM paboueM mpoliecce.

VY CII0BHO MOKHO BBIJAEIUTH CIEAYIOIINE BUABI KEHCOB!

1. nxeHepHO-NIPaKTUYECKU I

2. NHXeHepHO-COUATbHBIN

3. MHXEeHEepHO-TEXHUYECKUI

4. VccnenoBaTenbCKuil (MPAKTUUECKUM HIIM TEOPETUUECKUI)
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B xoze paboThl Haj KecOM [IeIeco00pa3HO UCIOIB30BaTh CICIYIOIIUE

METO/Ibl, IPUEMBI, CPEICTBA U (POPMBI OPraHU3alK, BHECEHHBIE B TAOIHILY:

Ne DopMbI Metoabl u Bo3MokHbII DopMBI KOHTPOJISA
OpraHu3anuu npueMbl AUJAKTHYECKH I
MaTepuaJ
1 OBpucTHYECKas - 3BPUCTUYECKUI IIPE3EHTaLHNs, (pOHTaNbHBIN U
Oecena wim METO/I; IUIaKaT, KAPTOUKH, | MHAUBUAYaJIbHbII
JeKIus - METOJ] YCTHOTO BUJIEO YCTHBIH OIpoc
U3JI0KEH NS,
ITO3BOJISIOIINN B
JOCTYNHOH (opme
JIOHECTH 0
00yJaronuxcs
CJI05KHBII
MaTepua;
2 Urpa - IPAKTUYECKUI IIpaBuJIa UIPHI, peduieKCUBHBIN
METOJ; KapTOUKHU C caMoaHalu3,
- UTPOBBIE METO/IbI; | OIMCAHUEM POJIei KOHTPOJIb U
WJIA 3a/1aHUH, CcaMOOIIeHKA
aTprOyTHUKA UTPBI 00yJaronmxcs
3 JlabopaTopHo- -penpOIyKTUBHBIN BHJICO, B3aMMOOIICHKA
MpaKkTUYECKast -4aCTUYHO- MIpEe3eHTalNs, 00y4aroIuMucs
pabota MTOMCKOBBIT MJIaKaThl, KAPTOUKK | paboT Apyr apyra
C OMMCaHUEM X0Ja
paboThI, CXEMBI
COOpKH M T.]I.
4 [Ipoexr - MIpE3eHTalHNs, 3alllATA TPOEKTAa,
HCCJIEeI0BATENIbCKUM | BUJIEO, aMATKA y4acTHe B HAyYHOU
METOJ paboThl HaJ BBICTAaBKE
-4aCTUYHO- IIPOEKTOM
MOMCKOBBIH (B
3aBUCHMOCTHU OT
YPOBHS IOJATOTOBKHU
JIETE)
5 UccnenoBanue - Mpe3eHTalusl, KOH(epeHIIHs
HCCJIEeI0BATENIbCKUN | BUEO, ONIMCAaHUE
METOJ X0/1a UCCIeA0BaHUs
U T.J.

Y4eOHO-MeTOAUYECKHE CPeACTBA 00yYeHUSI:

- CHeIUaTN3uPOBaHHAs JIUTEpaTypa IO POOOTOTEXHHKE, MOI00pKa
KYPHAJIOB;

- HAOOPBI
000pyI0BaHMIO;

- O6pa3I_ILI MOI[GJ'ICI71 N CHCTEM, BBbIIIOJHCHHBIC O6y‘—IaIOHII/IMI/ICH n
Me1aroroM;

- miakatel, (POTO U BUIECOMATEPHUAIIBI;

TEXHUYECKOM AOKYMCHTAaIlUH K IMPUMCHACMOMY
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— y4eOHO-METOAUYECKUE MOocoOMs JUIsl mejarora U OoOydaroluxcs,
BKJIIOYAIOIINE JUAAKTUYECKUNA, MH(POPMAIMOHHBIN, CIPAaBOYHBIA MaTepuanbl Ha
Pa3IUYHBIX HOCUTENSAX, KOMIIBIOTEPHOE U BUJIE0 O0OOPYAOBAHUE.

[IpumensieMoe Ha 3aHATUAX JUJAKTHYECKOE M y4eOHO-METOJIUYECKOE
oOecrieueHue BKIIOYAET B ceOsl 3JIEKTPOHHbIE YUEOHUKH, CIIPABOYHBIE MaTepUAIIbI
U CHCTeMbl HCHOJb3yeMbIX Imporpamm, HMHrepHeT, paboune TeTpaau
00y4Jaromuxcs.
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4.2. MaTepuajibHO-TEXHUYECKOE oDecrneyeHmne
KaOuner, ocHanieHHbIM KOMIBIOTEpHON TexHUKOH, He meHee 1 I[IK Ha 2
YUCHUKA.
Koucrpykropet LEGO MINDSTORMS EV3, [10: RobotC
Pekomennyemoe yuebHOe 00OpyIOBaHUE, pacCuuTaHHOE Ha rpymnmy u3 10
y4aluxcs:

JInnus 1 «OcHOBBI POOOTOTEXHUKH Koa-Bo En.

U3M

ba3oBbiit HA00P 17151 U3Y4YEeHHSI pOOOTOTEXHUKHU 5 IT.
Pecypcublit HaboOp AJig U3yyeHusi pOOOTOTEXHUKHU 5 IT.
Jlononuurenbubiii HA00p LEGO — 9641 (nHeBMaTHKa). 4 IIT.
JlaTauk TemMnepaTypbl 5 IIT.
Wudpakpacubiil naruuk +HMK masx 5 IT.
JlaTuuk 1BeTa 5 T
3apsiiHOE YCTPOMCTBO MOCTOSIHHOTO ToKa 10B 5 IIT.
Becsbi 1 IIT.
CexyHuomep 1 IIT.
W3meputenbHas pyjeTka 1 TIT.
gernnie kyouxu Sem*Scv (G I I [ ) 4 IT.
Pamku 1 kyObl 1714 3amepa pob0TOB IIT.
MeOenbHbIe NUTHI 1711 COOPKU JTaOUPUHTA IIIT.
I{BeTHas n3oJeHTa (YEPH., KPACH., 3€JI., CHH., KEJT., 0eJ.). 6 IIT.
I"'oToBBIE TIOMIA 111 3aJaHUM U COPEBHOBAHMUIM. IIT.
Croxn ny1s1 3ammycka poOOTOB IIT.
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5. MOHUTOPHUHI OBPA30OBATEJIBHbBIX PE3YJIbTATOB

Cucrema OTCJIeKMBAHMS, KOHTPOJISI M OLEHKH Pe3yJbTATOB IMpoIecca
00y4eHMsl IO TaHHOM IPOrpaMMe UMEET TPU OCHOBHBIX 3JIEMEHTA:

- OnpeneneHre HAYAIbHOTO YpPOBHS 3HAHUW, YMEHUM W  HaBBIKOB
0o0y4Jaromuxcs.

- Tekyuuii KOHTPOJIb B TEUEHHE YUEOHOI O roja.

- ITOroBbI1 KOHTPOJIb.

BxonHoii KOHTPOJBL OCYIIECTBISETCS B Hadale OOy4YeHHs, UMEET CBOEH
[EJIbIO BBISIBUTh UCXOHBIN YPOBEHB MOJATOTOBKH O0YYaIOIIHUXCS.

BxomgHo# KOHTPOJIb OCYIIECTBISECTCS B XOJI€ TIEPBBIX 3aHATHI C MOMOIIBIO
HaOJII0/IeHUs Tieiarora 3a paboToi 00yJaronuxcs.

Texkymuii KOHTPOJIBL MNPOBOAUTCA B TeueHue ydeOHoro rona. llens
TEKYIIEr0 KOHTPOJII — ONPEIEIUTh CTENEHb M CKOPOCTb YCBOCHHS KaxKIbIM
pebeHKOM Marepuasia M CKOPPEKTHUPOBAaTh MpOrpaMMy OOY4YEHHUs, €CId 3TO
TpeOyetcsi. Kpurepuii Tekyiero KOHTpOJsi — CTENEeHb YCBOEHUS O0y4aroIIUMUCs
collepKaHMsl KOHKPETHOro 3aHAThs. Ha KkaxaoM 3aHATHM TpernojaBaTelib
HaOMr01aeT U (PUKCHUpYET:

- IeTeH, JIETKO CIIPABUBIIMXCS C COACP>KAHUEM 3aHSITHS;

- JleTed, OTCTAIOIIUX B TEMII€ WJIM BBIMOJHSIONIMX 3aJaHus C OIIMOKaMH,
HEeJ04YeTaMu;

- IeTel, COBCEM HE CIPABUBIIMUXCS C COACPKAHUEM 3aHSITHS.

HToroBblii KOHTPOJb MPOBOIUTCA B KOHIE y4deOHOro roma. Bo Bpems
UTOTOBOTO KOHTPOJsS ompenenseTcss (aKTHYeCKOe COCTOSHUE YpPOBHS 3HaAHUM,
YMEHHUH, HaBBHIKOB peOEHKa, CTENeHb OCBOEHHUS MaTepuaja 10 KakIoOMy
U3YYCHHOMY pa3zielly U BCel mporpaMMme 0ObeTMHEHHUS.

®opmMbl NOIBE/IEHUSI UTOTOB 00y4YeHHs :

- UWHAMBHUAYaJbHAas yCTHAs/MTUCbMEHHAS MPOBEPKA;

- (poHTATBHBIN onpoc, Oecena;

— KOHTPOJBbHBIC YIPAXKHEHUS 1 TECTOBBIC 3aJJaHUS;

- 3aluTa MHAUBUIYAJIBHOTO WA TPYIIIIOBOTO MPOEKTA,

- BBICTaBKa paboT;

— MEXTPYMIOBbIE COPEBHOBAHMUS;

- B3aMMOOIIEHKA 00yJaromUMHUCS padoT IpyT JIpyTa.

Onna u3 GopM TeKylero 1 HTOroBoro KOHTPOJIfA - COPEBHOBAHUS.

OueHka pe3yJbTaToB.

[lo wuroram cocraBnsieTcss TaONUIIAa OTCIECKHUBAHUS OOpa30BaTEIbHBIX
pEe3yAbTAaTOB, B KOTOPOM OOydYaroluecs 1no KaxxJa0i TeMe BBIXOJST Ha CIEAYIOIINe
YPOBHH LIKAJIbl OLICHKU:

1. Bricokuii pe3ynbTar — MOJHOE OCBOCHHUE COACPIKAHMUS;
2. Cpennuii — 6a30BBI YPOBCHB;
3. Hm3kmii — ocBoeHHME Marepuasia Ha MHUHUMAIBHO JTOMYCTHUMOM

YPOBHE.
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Tabanna MOHUTOPUHIA 00pa30BaTeJbHBIX Pe3yJbTaTOB:

YpoBeHb pa3sBUTHS YMEHHH M HABBIKOB
YpoBeHb BiaaeHus
N YpoBEHb HaBBIKOB
OU TEPMHUHOJIOTUECH U YpOoBEHbh HABBIKOB N
Ne o CO3JIaHUs TPOCTEUIIINX
e TEOPETUYECKUMHU cbopku poboTa 110 "
3HAHUSIMU TI0 pa3enam WHCTPYKITHH. s
IIPOrpaMMBbl p )
CeHT. Jlek. Maii. CeHT. Jlek. Maii. CeHr. Jlek. Maii.
1
2
(I)OpMI)I OTCJICZKUBAHUA U KOHTPOJISA pasBUBAIIUX U BOCIIHTATCJIBbHBIX
pe3yJabTaToOB:

20

OIICHKA YCTOWYMBOCTH MHTEpeca 00YyYArOIIUXCS K 3aHATHIM C TIOMOIIBIO
HAOJTFO/ICHHS T1e]1arora U CaMOOIICHKH 00yYaroIINXCS;

OIICHKAa YCTOWYMBOCTH HMHTEpeca OOydYarmuXcsi K yYacTHIO B
MEpPOIIPUATUAX, HAMPABICHHBIX Ha (OPMUPOBaHWE H  Pa3BHUTHE
OOIIEKYIBTYPHBIX KOMIICTCHIIMHA C ITOMOIIbIO HAOJIOJACHHS Tieaarora u
CaMOOIIEHKH 00yYaroNInuXxcCs;

CTATUCTUYECKUHN y4eT COXPAaHHOCTH KOHTHUHTEHTA O0yJarONIuXCs;
CpPaBHUTENbHBIM  aHalM3  YCICIIHOCTU  BBITIOJIHEHUSA  3aJaHUi
oOydJaromuMHCs Ha HAYaJIbHOM U IIOCIAEAYIONIMX JTaraxX OCBOCHUS
IPOrpaMMBlI;

aHaJM3 TBOPUYECKUX U MPOEKTHBIX PabOT 00yJarOITUXCS;

co3nanue 0aHKa WHIWBHUIYaJbHBIX TOCTHKCHUH BOCITUTAHHUKOB;

OIICHKA CTETICHW YYacTUs M aKTUBHOCTH OOYYalomerocss B KOMaHJIIHBIX
MIPOEKTaxX, COPEBHOBATEIILHON U KOHKYPCHOU JI€SATEIIbHOCTH;

OIlCHKa  JWHAMUKH  TIOKa3aTeJell  pa3BUTUS  IMO3HABaTEJbHBIX
criocoOHOCTeM oOyuaromuxcs (BHUMaHUS, TaMsITH, W300peTaTeIbHOCTH,
JIOTUYECKOT0 M IPOCTPAHCTBEHHOT'O MBINIJICHUS M T.J.) C TIOMOIIBIO
HAOIIOJICHUS TIeIarora ¥ CaMOOIICHKH O00yJaronIuXcCs;

HaOmoeHne W (UKCUPOBAaHUE W3MEHCHHMH B JIMYHOCTH M TOBEJACHUU
00ydJaromuxcss ¢ MOMEHTA TOCTYIUICHHS B OOBEIMHEHUE M 10 MEPE HX
y4acTHs B JICITCIIBHOCTH,

WHJIMBHTYaJIbHBIC U KOJUICKTHBHBIC O€CEIbI ¢ 00yUJarOIIMMHUCH.
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6. CHIMCOK HH®OPMAIIMOHHBIX UCTOYHHUKOB
6.1. HopmaTuBHO-IpaBOBbIE JOKYMEHTHI

. @®enepanbHblil 3akoH «O0 oOpa3zoBanuu B Poccuiickoii denepanun» Ne 273-03

or 29.12.12 roma. — [DnekTpoHHbI1 pecypc]. — Pexum ngocryna:
base.garant.ru/70291362/ (nadopmarnimoHHo-11paBoBoii moptain «["apaHTy).

. [lpuka3 MunucrepctBa oOpazoBanus U Hayku Poccuiickoit @enepauun ot 09

HOsiOpst 2018 1. Ne 196 «OO yTBepKIE€HUU TOpsAJIKA OpraHu3aluu Hu
OCYIIECTBJICHHS] ~00pa30BaTEeIbHOM  JEATEIbHOCTH 1O  JOIMOJHHUTEIbHBIM
o01reo0pazoBaTeabHbIM  MporpaMMamM» [DNeKTpOoHHBI pecypce]. - Pexum
JI0CTYyMa: https://www.garant.ru/products/ipo/prime/doc/72016730/
(uadopmanmoHHO-IpaBOBOM nopTain «l'apanr»).

. KOHI_[eHI_[I/ISI Pas3BUTHUA JOITIOJIHUTCIIBHOT'O 06pa3OBaHI/I${ HCTCﬁ, YTB.

pacniopsikeHueM  IIpaButensctBa PO ot 4.09.2014 roma Ne 1726-p.
[D7IeKTpOHHBIN pecypc] — Pexum JOCTyna:
http://MmuHOOpHayKku.pd/noKymeHThI/ajax/4429 (opurmanbHbIH caiT
MunucrtepcTBa oOpa3zoBaHus U Hayku PO).

. CanlluH 2.4.4.3172-14 "CaHuTapHO-3NIHJIEMHOJIOTHYECKHE TpPeOOBaHUS K

YCTPOMCTBY, COAECP>KAHUIO U OPTraHU3AIMHU pexumMa padoThl 00pa30BaTEIbHBIX

OpraHu3anuii  JIONOJIHUTEILHOTO oOpazoBaHus jeted", yTB. [71aBHBIM
rOCYyJIapCTBEHHBIM CaHUTapHbiM BpauoM P® or 04.07.2014 N 41. -
[ DeKTpOHHBIM pecypc]. — Pexum JOCTyNa:

https://www.consultant.ru/document/cons_doc LAW 168723/ (odunmanbHbliii
CalT cupaBOYHOM MpaBoBoi cucteMbl «KoHcynbTaHTIIOC).

. l'ocynapctBennas nporpamma PO «Paszsutue obpazoanus Ha 2013-2020 ropl,

yTBepkAeHHOUN noctanoBieHneM [IpaButensctBa PO Ne 295 ot 15.04.2014 1. —
[D51eKTpOHHBIN pecypc]. — Pexum JIOCTyTa:
https://base.garant.ru/70643472/#friends (uH(pOpMAIIHOHHO-IPABOBOM IOPTAI
«I"apanT).

. CTpaTeruss ”HHOBAIlUOHHOTO pa3BuUTHsl Poccuiickoin denepanuv Ha MEPUOA A0

2020 ropa, yrBepxkAeHHBIM pacniopsikeHueM IIpaBurensctBa PO Ne 2227-p ot
08.12.2011 roma. — [OnexkrpoHHwlii pecypc]. — Pexum pgocrymna:
https://www.garant.ru/products/ipo/prime/doc/70006124/ (nH(pOpPMALIMOHHO-
npaBoBoi noptai «['apaHT»).

. @enepanpHas 1eneBasl mporpaMma pas3Butusi oopazoanus Ha 2016-2020 rozusr,

yTBepxkaeHHoN [locranoBnennem IlpaBurensctBa PO Ne 497 ot 23.05.2015

roja. — [DneKTpOHHBIN pecypcl]. — Pexum JIOCTyTIA:
https://base.garant.ru/71044750/ (nH(pOpPMAITMOHHO-TIPABOBOM nopTat
«"apaHT»).


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

6.2. UndopManmoHHbIe HCTOYHUKH JJIsI MEJAroroB

1. Anropurmmsanusa u nporpammupoBanue [Tekcr] / U.H. ®anuna, U.C. T'ymun,
T.C. boromonosa u ap. — M.: Kynui-IIpecc, 2007. — 276 c.

2. benmosckas, JL.I'. Mcnonb3oBanue LEGO-po60OTOB B MH)XEHEPHBIX MPOEKTaX
mkoibHUKOB. OtpacneBoid nonxon |[Texcr] / JI. T. benmosckas, H.A.
bennorckuii. — M.: JIMK Ilpecc, 2016.

3. bemuosckas, JI.I'. PoGotusupoBaHHble sabopaTtopHble padOThl MO (PU3HUKeE.
[Iponenesruueckuii kype pusuku (+ DVD-ROM) [Tekcr] / JI. I'. benuosckas,
H.A. benuosckuii. — M.: JIMK Ilpecc, 2016.

4. beikoB, B.I'. BBeaeHue B KOMIBIOTEPHOE MOJICTUPOBAHUE YIIPABISIEMBIX
Mexannueckux cucreM. Ot masTHuka K podory [Tekcr] / B.I'. beiko. — CII6:
Hayka, 2011. — 85 c.

5. Brmacoma, O.C. OOpa3oBatenbHass poOOTOTEXHUKA B Y4EOHOU NESITEIHHOCTHU
yuamuxcs HaganbHou mkodibl [Texer] / O.C. Bnacosa. — Uensiounck, 2014.

6. Jlyuun, P.M. [IporpammupoBanue BCTpoeHHBIX cucTeM. OT Mozaenu K podoTy
[Texct] / P.M. JIyuun. — CII6: Hayka, 2011. — 183 c.

7. Meroaunueckoe pykoBojicTBO «PoboTorexHuka Ha ocHoBe TETRIX».

8. Mupommuna, T. @. Obpa3oBarenbHas poOOTOTEXHUKA HA YpOKax UH(POPMATUKH
U (u3MKe B cpeaHel mkone: yuyeOHo-meroaunueckoe nocooue [Teker] / — T.O.
Mupommna. — Yensounck: Barmsn, 2011.

9. Hukynun, C.K. ConepkaHue Hay4YHO-TEXHHYECKOTO TBOPUYECTBA YyYaIIUXCAd U
meroanl ooydenus [Tekct] / C.K. Hukymun, I'.A. TlontaBen, T.I'. Tlonraser. —
M.: MAUH, 2004.

10.1Tepdunnena, JI. I1. O6pa3oBarenbHas poOOTOTEXHUKA BO BHEYPOUHOH yUeOHOM
NeATeNIbHOCTH: yueOHo-MeToanueckoe nmocodue [Tekcer] / — JI. I1. Tlepdunbera.
— Yensounck: Barmsaa, 2011.

11.Tletun, B. TIpoexTsl ¢ ucnons3oBanuemM kontpoiuiepa Arduino [Texct] / — CII6:
BXB-IletepOypr, 2015.

12.TlontaBen, I'.A. CuctemMHBI TOIXOJ K HAYYHO-TEXHHYECKOMY TBOPYECTBY
yuaruxcs (mpoonemsl opranuzaruu u ynpasieHus) [Tekct] / I'.A. Tlonrase,
C.K. Hukynun, I''1. Jloseukuii, T.I'. IlontaBen. —M.: MznarensctBo MAMU.
2003.

13.Commep, V. [IporpammupoBaHue MHUKPOKOHTPOJUIEPHBIX 1aT
Arduino/Freeduino [Tekcr] / Y. Commep. — CI16: BXB-IletepOypr, 2012.

14. ®ununmnos, C. Ypoku podbororexuuku. Konctpykius. JIBukenue. YnpapiieHue
[Tekct] / C. ®unummos. — M.: JIaboparopus 3nanuii, 2017.
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6.3. UndopManmoHHbIE UCTOYHUKH JJISI 00y YAKOIIMXCS

. beiixran, [x. Konctpyupyem podorom Ha Arduino. IlepBeie maru [Tekcr] /

JIx. bexran. — M: Jlaboparopust 3uanuid, 2016.

. benmmogsckas, JI. I'. Y3naiite, kak nporpammupoBaTh Ha LabVIEW[Texct] / JI. T'.

bennosckas — M.: JIMK Ilpecc, 2014.

. briym, JI. I3yuaem Arduino. THCTpyMEHTBI U METO/I TEXHUYECKOTO BOJIIEOCTBA

[Texct] / J. biym. — CI16: BXB-Iletepoypr, 2016.

. Monk, C. Ilporpammupyem Arduino. OcHoBbl paboTsl co cketyamu [Tekcr] / C.

Momuk. — CII6: TTutep, 2016.

. [Ipenxo, M. 123 Dkcnepumenta no podbororexuuke [Texct] / M. Ilpeako. — M.:

HT IIpecc, 2007.

. ®ununmos, C. Ypoku pobororexauku. KoHcTpykius. JIBuwkeHue. YnpaplieHHE

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

. ®ununmoB, C.A. PobGororexnuka mis aetedt u poxuteneit [Texcr] / C.

®ununmos. — CI16.: Hayka, 2013. — 319 c.
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