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1. HOACHUTEJIBHASA 3AIINCKA

JononuutenbHas 001eoOpa3oBarenbHas 00IIepa3BUBalOLIas IporpaMma
pa3paboTtaHa B cooTBeTCTBUU ¢ DenepanbHbIM 3aKOHOM OT 29.12.12 1. No273-D3
«O0 oOpazoBanun B Poccuiickoit ®enepanumn»; mnpukasoM MuHHCTEPCTBA
oOpaszoBanus u Hayku Poccuiickoit ®@enepanun (Munobpuayku Poccuun) ot 09
HOs10pa 2018 r. Ne 196 r. MockBa «O0 ytBepxknenuu llopsinka opraHuzanuu u
OCYIIECTBJIEHHS] ~ 00pa30BaTENbHON  JEATENBHOCTH MO  JIONOJHUTEIBHBIM
o011e00pa3oBaTesibHBIM MporpaMmamy; KoHieniuen pa3BuTust JOMOJHUTEIBHOTO
oOpa3oBanus nereil B Poccuiickoit denepanuu, yTBEpkKAECHHON pacrnopsiKeHHEM
IIpaButensctBa PO ot  4.09.2014 r. Ne  1726-p;  caHuTapHo-
AIUAEMHUOJOTUYECKUMH TTpaBuiIaMu U HopMmaTuBamu 2.4.4.3172-14 «TpebGoBanus
K YCTPOMCTBY, COJIEP)KaHMIO M OpraHU3alud pexuma padoThl 00pa30BaTENbHBIX
OopraHu3auuid  JIONOJHUTEIbHOrO  oOpazoBanust  jgeredl  (yrB.  ['JaBHBIM
rOCYJapCTBEHHBIM caHUTapHbiM BpauomM P® or 04.07.2014 1. No 41);
INocynapctBennoii nporpammoint PO «Pazsutne o6pazoBanus Ha 2013-2020 ropsi,
yTBEpkKAEHHON mnoctaHoBieHueM IIpaBurenscrBa PO ot 15.04.2014 r. Ne 295;
Crparerueii MHHOBAIIMOHHOTO pa3BuTUs Poccuiickoit denepaniu Ha MEPUOI 110
2020 ronma, yTBepKIeHHbIM pacnopsbkeHueM lIpaButensctBa PO ot 08.12.2011
roga No 2227-p; denepalibHOM 11€71€BOM MPOrpaMMOi pa3BUTHUSL 00pa3oBaHUs Ha
2016-2020 roxwi, yrBepxkaeHHou IloctanoBnennem IlpaButensctBa P® ot
23.05.2015 roga Ne 497; YcraBom 'OAY JJO SO IlenTpa A€TCKO-IOHOIIECKOTO
TEXHUYECKOTO TBOPUYECTBA.

CoBpeMeHHBI nepuos pa3BUTHS oOIecTBa  XapakTepusyercs
MacHITaOHBIMU HW3MEHEHHSIMH B OKPYXKAIOIIEeM MHpe, BIEKYIIMMH 3a CO0O0i
NEPECMOTP COILMAIIBHBIX TpeOOBaHUN K OOpa30BaHUIO, MPEIIOJNATAIONIUMUA €T
OpUEHTAIlMI0 HE TOJBKO Ha YCBOGHHE OOYYAIOMIMMCS OIpPEAENIEHHON CYMMBI
3HaHUM, HO U HA PA3BUTHE €r0 JINYHOCTH, a TAKKE OBJIAJICHUE METAIIPEAMETHBIMU
KOMIIETEHIUSAIMH. BOJIBIIMMH BO3MOXHOCTSAMH B Pa3BUTHUH JTUYHOCTHBIX PECYPCOB
IIKOJTbHUKOB 00J1aJ1aeT MOAT0TOBKA B 00JIACTH POOOTOTEXHHKH.

OBOJIIOIMSL  COBPEMEHHOTro oO0IIecTBa W NPOU3BOACTBA  OOYCIOBHIIA
BO3HMKHOBEHHME W pa3BUTHE HOBOTO Kjacca MamuH — poOOTOB, U
COOTBETCTBYIOILIETO HAyYHOI'O HAIpaBJIEHUs — POOOTOTeXHUKU. PoOOTOTEXHMKA —
MHTEHCHUBHO DPAa3BUBAIONIASCA HAYYHO-TEXHUYECKAs AUCUUILUIMHA, W3ydarolas He
TOJIbKO TEOPHIO, METObl pacuyeTa U KOHCTPYHPOBaHUS POOOTOB, UX CHCTEM H
AJIEMEHTOB, HO M MPOOJIEMBl KOMIUIEKCHOM aBTOMAaTW3allMd IPOU3BOJACTBA U
HAyYHBIX HCCIICOBAaHUMN C MPUMEHEHHEM POOOTOB.

Hacrosmas pomnonHuTenbHas o6meoOpa3oBarenbHas oOIIepa3BUBAIOIIAS
nporpaMMa HUMEET TeXHHYEeCKYK HANpPaBJEHHOCTb U IpeaycMaTpHUBaET
pa3BUTHE HE TOJILKO Mpog)ecCHOHATBHBIX KommeTeHuuii (hard-kommereHImii),
TaKMX KaK HaBbIKM HAYaJIbHOTO  TEXHUYECKOTO KOHCTPYUPOBAaHHUS U
MpOrpaMMHUPOBAHUS, O3HAKOMJICHHME C OCHOBAMHU AQITOPUTMU3ALIMHU, Pa3BUTHUE
aOCTPaKTHOTO MBINUICHUS, HO W YHHBEPCAJbHBIX KommeTeHmuii (SOft-
KOMITETEHIINI) — HABBIKOB, HE CBS3aHHBIX C KOHKPETHOW MPEAMETHOM 00JacThIO,
TaKMX KaK pa3BUTHE TBOPYECKUX CIOCOOHOCTEN JAeTeil, W300peTareiabHOCTH,
yMeHue paboTaTh B KOMaHje, padoTath ¢ uHGOpMAaIUEH.

Bua nporpaMmmebl: MoauUIIMpoBaHHAs, KOMILIEKCHAS.



Kareropusi o0yuarwmuxcsi: mporpaMma IpeaHa3HayeHa i padoThl C
obyuyatorumucs 7-17 ser (1-11 xiaccbl 0011€00pa30BaTEIbHOMN IIIKOJIBI).

AKTYaJIbHOCTBH POrpaMMbl 00YCJIOBJIEHA COL[UATIBHBIM 3aKa30M 00IIeCTBA
Ha TEXHUYECKH TPaMOTHBIX CIEHHUAIUCTOB B 007acTU POOOTOTEXHHUKH,
MaKCUMaJIbHOU 3(P(EKTUBHOCTHIO PA3BUTHUSI TEXHUUYECKUX HABBIKOB CO IIKOJBHOTO
BO3pacTa; mnepefavyeil oOydarolmIMMCsl CII0KHOTO TEXHMYECKOro MaTepuajia B
MPOCTOM  JOCTymHOM dopme; peanu3anueil JHMYHOCTHBIX MOTpeOHOCTEH U
KU3HEHHBIX TIJIAHOB; peaju3aiiell MPOEeKTHOM AEsTEIbHOCTH IIKOJIbHUKAMHU Ha
0a3ze COBpPEMEHHOro0 O0O0OpYyIOBaHUS, a TAKXE TMOBBIIICHHBIM HHTEPECOM JeTel
IIKOJIBHOT'O BO3pacTa K pOOOTOTEXHUKE.

Hcnonp3oBaHne COBPEMEHHBIX IMEIArOru4ecKuX TEXHOJIOTHH, METOJIOB U
IPUEMOB; Pa3IMYHbIX TEXHUK U CIIOCOOOB pabOThI; COBPEMEHHOTO 00OpYI0BaHMS,
MO3BOJISIONIETO UCCIEA0BaTh, CO3/1aBaTh U MOJECIUPOBATh PA3IUUYHbIE OOBEKTHI U
CUCTEMBbI W3 00JacTH POOOTOTEXHUKH, MAITMHHOTO OOYUYEHUS] U KOMITBIOTEPHBIX
HayK, 00eCreYnBaeT HOBU3HY MPOTPaAMMBbI.

Ilenaroruyeckas nesiecooOpa3HoOCTb NPOrpaMMblI.

B nmporecce KOHCTpyupoBaHUS U NPOTPAMMHUPOBAHUS  YIPABISEMBIX
Mojienelt o0yyarolyuecs MoJjiydar JOMOJHUTENbHbIE 3HaHUS B 00JacTu (PU3UKH,
MEXaHUKH U HWH(POPMATUKH, YTO, B KOHEYHOM UTOTE, W3MCHHUT KapTUHY
BOCIIPUSATUSI WMHM TEXHHUYECKUX JUCIUIUIMH, TIEPEeBOJsS HMX U3  pa3psaa
YMO3PUTEIBHBIX B Pa3psijl MPUKIIATHBIX.

OCHOBHbIE MPHUHIUIIBI KOHCTPYUPOBAHUS MPOCTEHIINX MEXaHUYECKUX
CUCTEM M  alTOPUTMBI HX AaBTOMATHYECKOro (DYHKIIMOHMPOBAHUS MO
yIPaBIECHUEM MPOTPAMMHUPYEMBIX KOHTPOJUIEPOB, IMOCIYKAT XOPOILIEH IMOYBOH
JUTSI TIOCTIEAYIOIET0 OCBOSHUS O0JIee CI0KHOTO TEOPETUYECKOTO MaTepHalia.

OTinunTeIbHbIE 0COOEHHOCTH MPOTrPAMMBbI

3aHATHS 10 JAHHOM MporpamMMme MOTYT MPOBOIUTHCS Kak B OYHOU dopme,
TaK U C MNPUMEHEHUEM JUCTAHUUOHHBIX TEXHOJOTM M (WIM) 3JIEKTPOHHOTO
o0y4eHHUSI.

ITo nmanHOW mporpamMme B JICTHUH II€pUOJ MOXET OBITh OpPraHM30BaHA
pabota ¢ O0O0y4aroUMMHUCS, KOTOpbIE MPOXOAST TMOATOTOBKY [JIi ydacTus B
MAaCCOBBIX MEPOIPUSATUAX, paOOTAIOT HAJ WHIWBUIYAIbHBIMU WUJIU KOMAaHIHBIMH
MPOEKTaMH, a TaKXKe TPOSBISIOT OCOOBIH HMHTEpeC K BHIOPAHHOMY BHUIY
NEeATEIbHOCTH.

O0pazoBaTenbHbBIN IPOIIECC M0 JAHHOU MTpOorpaMMe BEJETCSI B COOTBETCTBHUH C
TOJIOBBIM KaJICHIAPHBIM Y4YeOHBIM TpaukoM Ha TEKyIIud Y4eOHBIH TOJ,
yTBepkKIAeHHbIM Mpuka3zoM aupekropa MAOY «MCOIIINe3».

1.1. leas u 3apaum

Heab: pa3BuBaTh TEXHUYECKHE, [IO3HABATEIbHBIE UM  TBOPUYECKHUE
CIIOCOOHOCTH OOYYarOMMXCA B TMPOIECCe H3YYEHUS OCHOB POOOTOTEXHUKH U
MPOEKTHO-UCCIEI0BATEIBCKON NS TEILHOCTH.



3apaum:

1. Obyuarowue:

— HU3YYUTh COCTOSIHUE U NMEPCHEKTUBBI POOOTOTEXHUKH B HACTOSIIIEE BPEMS;

— W3YYUTh OPUHLMIBI PAOOTH pOOOTOTEXHUYECKHUX JJIEMEHTOB;

- 00y4UTh BJIAQJCHHUIO TEXHUYECKOM TEPMHUHOJOTHUEH, TEXHUYECKOU
IPaMOTHOCTH;

— 00y4YUTh OCHOBaM IMPOECKTUPOBAHMS, MOJEIUPOBAHUS, KOHCTPYUPOBAHUS
POOOTOTEXHUYECKUX YCTPOUCTB;

— W3YYUTh NPUEMBbI U TEXHOJIOTHH Pa3pabOTKU MPOCTEUIINX aJITOPUTMOB U
nporpammupoBanus Ha KoHCTpykTope LEGO MINDSTORMS Education

- (hpopmupoBaTh yMEHHE IOJbB30BATHCA TEXHUYECKOW JIUTEPaTypoil,

paborath ¢ uHpOpMaIIHEH;
- 00y4uTh OCHOBaM 3D TEXHOJIOTHUH.

2. PazBuBarommue:

- (hopMHpOBaTH HHTEPEC K TEXHUYECKUM 3HAHUSIM;

— CTUMYJIMpPOBAaTh  MO3HABATEJIIbHYIO W TBOPYECKYI0  AKTUBHOCTH
oOydJaromuxcs  TMOCPEACTBOM  BKIIOYEHHUS WX B pa3IMYHbIE  BUBI
COPEBHOBATEIIBHON M KOHKYPCHOM JI€SITEIbHOCTH;

— pa3BHUBATh HABBIKK UCCJIEAOBATEIBCKON U IPOCKTHOU €A TEIBHOCTH;

- pa3BuBaTh y OOydYaromuxcs MamsiTh, BHUMaHHUE, JIOTHYECKOE,
MPOCTPAHCTBEHHOE U aHAJIMTUYECKOE MBIIIJICHUE, B TOM YUCIIE€ OCPEACTBOM UTPbI
B IIAXMAThl U 3aHATUUA NPUKIATHON MAaTEMATUKOM.

3. BocniuraTeanHble:

— BOCIIMTHIBATH JTUCITUTUTHHUPOBAHHOCTD, OTBETCTBEHHOCTD,
CaMOOPTaHM3aIINIo;

- (hopMupoBaTh YYBCTBO KOJUICKTHBM3MAa W B3aMMOIIOMOIIM, HAaBBIKH
KOMaH/IHOI'O0 B3aUMOJEHCTBHA.

1.2. O:xuxaemblie pe3yabTaThl

B pesynbTaTte ocBoeHuss 00ydJaromuiecs J0HKHBI 3HATH:

- TpaBwiia 0€30MacHOTO MOJIL30BaHUs 000PYI0BAaHUEM,

—~ OCHOBHYIO TEXHUYECKYI0O TEPMHUHOJIOTHIO B 00JACTH POOOTOTEXHUKU H
IPOrpPaMMHUPOBAHHS;

- 00opyaoBaHHE, UCTIOIB3YEeMOE B 00JIACTH POOOTOTEXHUKHU;

— OCHOBHBIE TMPUHIUIBI Pa0OTHI ¢ POOOTOTEXHHUYECKUMHU HaboOpamMu W
KOMITBIOTEPHOW TEXHUKOW;

— OCHOBHBIE Chephl MPUMEHEHUS POOOTOTEXHUKH, MEXaTPOHUKH;

— OCHOBHI IPOTPAMMHPOBAHUS.

YmMmern:

- co0yroaaTh TEXHUKY 0€30MacHOCTH;

- OpraHu30BBIBAaTH paboyee MEeCTo;

- Ppa3pabaTbhIBaTh MPOCTEUIIINE CUCTEMBI C UCIOIb30BAHUEM 3JIEKTPOHHBIX
KOMIIOHEHTOB ¥ POOOTOTEXHUYECKUX IJIEMEHTOB;



- paspabarbiBaTh MPOCTEHIINE aNTOPUTMBI W CHUCTEMBI YIpPaBIICHUS
POOOTOTEXHUYECKIMH YCTPONCTBAMH;

- pa30uBaTh 337a4M HA MOA33aUH;

- paboTath B KOMaHJIE;

- HUCKaTh, AaHAJU3UPOBATh M 00001IaTh HEOOXOAUMYIO HH(MOpPMAIIHIO,
MPOBOJUTH €€ BEPUPHUKALIMIO;

- TMOATOTOBHUTH W TPEACTABUTH TPAMOTHYIO TMPE3CHTAIUIO JJIS 3alUThI
IPOEKTHON PabOTHI.

Pe3yabTaTom YCBOCHMS o0yyaromumMucs NPOorpamMmmabl no

paseusarouiemy u 60CRUMAmMeIbHOMY acCneKmam ABJIAITCH:

— YCTONYMBBIM MHTEpEC K 3aHATUSAM POOOTOTEXHUKOM,

— IIOJIOKUTEJIbHAs JMHAMMKA [IOKa3aTelIel pa3BUTHs I103HABATEIbHBIX
crocoOHocTel oOydaromuxcs (BHUMaHUs, MaMsITH, U300peTaTeIbHOCTH,
JIOTUYECKOT0 ¥ MPOCTPAHCTBEHHOTO MBILIIECHUS U T.JI.);

- co3JaHue 00y4aroIlMUMKCs TBOPUYECKUX paboT;

— AaKTHMBHOE Yy4YacTHE€ B IPOEKTHOW U HCCIIEIOBATEIBCKON JEATEIIBHOCTH,
BKJIFOUEHHOCTb B KOMaH/HbIE IPOEKTHI,

— AaKTHMBHOE y4aCTHE€ B COPEBHOBATEIBbHOU U KOHKYPCHOM JESITEIBbHOCTH;

— JIOCTHKEHUS B MAaCCOBBIX MEPONPUATUAX PA3JIMYHOTO YPOBHSI;

- pa3BUTHE BOJIEBBIX KAueCTB JIMYHOCTH (JUCUUILIMHUPOBAHHOCTH,
OTBETCTBEHHOCTH, CaMOOpraHH3alnH, L[EJICYCTPEMIIEHHOCTH,
HACTONYMBOCTH B JOCTH>KEHUU NIOCTABICHHON LENH U T.11.);

- CIOCOOHOCTh MPOAYKTUBHO OOLIaTbCsl B KOJJIEKTUBE, paboTaTh B
KOMaHJIE.

1.3. OcobOeHHOCTH OpraHu3amun 00pa3oBaTeJIbLHOIO Mpoiecca

Cpoxk peanusayuu npoepammel: IporpaMma paccuuTtana Ha 1 roj oOy4yeHus,
144 akageMHUYECKUX YacOB B T'OJT

Pexxum peanuzaruu: 3aHATHS O POOOTOTEXHUKE MPOBOASATCA 2 pas3a B
HEJENIO 10 2 akaJeMUYecKUX Jaca (45 MUHYT) ¢ niepepblBoM 5-10 MUHYT. 3aHATHS
HOCSIT THOKUH XapakTep C Y4eTOM IPEANOYTCHHH, CTIOCOOHOCTEH M BO3PACTHBIX
ocoOeHHOCTeH oOydJaromuxcs. 1 3aHATHE B HEACTIO OTBOJIUTCS Ha Pa3BUBAIOIIUI
OJIOK IPOTpaMMBlI.

dopma opraHu3alnum 1eATeJIbHOCTH JeTel . TBopueckoe 00beTuHEHNE.

I'pynna oOydaromuxcsa Qopmupyercs u3 pacuera He Oonee 10 yemosek.
Ha6op oOy4aromuxcst mpoBoauTtcs 0€3 mpeaBapuTeIbHOTO 0TOOpa NEeTEH.

3aHATHS TPOBOMASTCS B KaOMHETE, 0OOPYIOBAaHHOM COTJIAaCHO CaHUTAPHO-
AMUJEMHUOJIOTUYECKUM mpaBuiaaM u  HopmatuBam CanlluH 2.4.4.3172-14
"CaHuTapHO-3MUAEMHUOJIOTHYECKIE TPeOOBaHUS K YCTPOMCTBY, COJEPHKAHUIO H
OpraHu3aly pekuMa padoThl 00pa30BATEIBHBIX OPTaHU3ANUNA JOTOTHUTEIHBHOTO
oOpa3zoBaHus JeTeh".

IIpuHIMNBI OpraHu3anuu 00Pa30BaTeIbLHOI 1eATeJbHOCTH:

- HayuyHocTh. DTOT mpuHUMN TpeAonpenensieT cooOleHne o0ydaeMbIM
TOJILKO JTOCTOBEPHBIX, MPOBEPEHHBIX MPAKTUKON CBEACHUH, MPU OTOOPE KOTOPHIX
YYHUTHIBAIOTCS HOBEHININE TOCTIKCHHSI HAYKH M TEXHUKH.



- HoctynHocth. I[lpeaycmaTpuBaeT COOTBETCTBUE OObEMa U TIIYOUHBI
y4eOHOro maTepuaja YpOBHIO OOIIEro pa3BUTHUs YYalMXCS B JaHHBIA MEPHO/,
Oarogaps yemy, 3HaHUS U HABBIKU MOTYT ObITh CO3HATEIBHO U TPOYHO YCBOCHHBI.

- CBs3b Teopuu c mpakTukoi. OOs3bIBaeT BeCTH OOy4YEHHE TakK, YTOOBI
oOy4yaeMble MOIJIM CO3HATEIBHO MPUMEHSTh MPUOOPETCHHBIE MMHU 3HAHUSA Ha
MpaKTHKE.

— Co3HaTeNnbHOCTh M AKTUBHOCTh 00yueHusa. B mporecce oOydenust Bce
NENUCTBUSI, KOTOpbIe OTpabaThIBAE€T YYEHHK, JOJDKHBI ObITh 000CHOBaHBL. HyXHO
YUUTh WIKOJIBHUKOB KPUTHYECKH OCMBICIMBATh, M OIICHUBATH (DaKThl, Jemas
BBIBOJIbI, pa3peliaTh BCe COMHEHHUS C TeM, YTOObI MPOLIeCC YCBOEHUS U HApabOTKH
HEOOXOJUMBIX HABBIKOB MPOUCXOIUIIN CO3HATENBHO, C MOJHON YOEKIEHHOCThIO B
NpaBUIBHOCTU  OOy4yeHUs.  AKTHBHOCTH B OOy4YeHHUH  MpeArnojaraet
CaMOCTOSITEIbHOCTh, ~ KOTOpasi  JOCTUTaeTCs  XOpOIIeH  TEOpEeTHYECKOW U
MPaKTUYECKON MOArOTOBKOW U pabOoToOM meaarora.

- Harnsgaocts. OOBsSICHEHHME TEXHUKH COOPKH  POOOTOTEXHUUYECKUX
CPEACTB Ha KOHKPETHBIX M3ACIUIX M MPOTrPaMMHBIX MPOJAYKTa. [ HArjasAHOCTH
MPUMEHSIOTCS CYIISCTBYIOIIME BHUAEO MaTepHasbl, a TaKKe MaTepHasibl CBOETO
U3TOTOBJICHUS.

- CHUCTEeMaTHYHOCTh M TIOCJICIOBATEIIBHOCTh. Y YeOHBIM MaTepHa JaeTCs 1Mo
OTIPEJICJICHHON CHCTEME U B JIOTUYECKOU MOCIETOBATEILHOCTH C IIEJIBIO JTYUIIEero
ero ocBoeHus. Kak mpaBuiio 3TOT NpUHIIUT NPeyCMaTPUBaET U3YUEHUE MpeIMeTa
OT MPOCTOTO K CIIOKHOMY, OT YaCTHOTO K OOIIEMY.

- IIpoyHOCTh 3aKpemyieHWss 3HAaHWUM, YMEHUM U HaBBIKOB. KadecTBO
oOy4eHHMsI 3aBUCUT OT TOT'0, HACKOJBKO MPOYHO 3aKPEIUISIOTCA 3HAHUS, YMEHUS U
HAaBBIKM YYallUuXCsl, IO3TOMY 3aKpPEIUIEHUE YMEHUW U HABBIKOB JIOJDKHO
JOCTUTAThCSl HEOAHOKPATHBIM LIE€JIEHAIIPABICHHBIM TOBTOPEHUEM U TPEHUPOBKOM.

- UnpuBunyanbHelii moaxon B oOyueHuu. B mporecce oOydeHus: memaror
UCXOAUT W3 WHIWBUIYAIbHBIX OCOOCHHOCTEH JeTeld M OmupasiCh Ha CHUIIbHBIC
CTOPOHBI y4Yallerocsi, JOBOJAMUT €ro TMOATOTOBICHHOCTh JO YPOBHS OOIIUX
TpeOOBaHUM.

OTanyuTe/ibHbIE 0COOEHHOCTH MPOrPaAMMBbI

[Iporpamma sBhsieTcss 0a30BOM M HE TMPEAINONaraeT HAIAYUS Y
OoOy4JarommXxcs HaBBIKOB B 00JaCTH POOOTOTEXHHKHM W TPOTrPAMMHUPOBAHMS.
YPpOBEHb MOATOTOBKH YYAIIUXCS MOXKET OBITh pa3HBIM.

[Ipu moxgbope wmaTepuanoB ¥ IUIAHUPOBAHWM 3aHATHS HEOOXOIUMO
MaKCHUMaJIbHO YYHTHIBATh OCOOCHHOCTH TPYIIbI, BKIIOYAaTh TIOUCKOBBIC W
MCCJIeI0BATEILCKUE METObI, 00s13aTeIbHO 00y4aTh BECTU JUAJIOT, TUCKYCCHIO.

Padouas nporpamma noctpoeH Ha 6aze o0pa3oBaTEIHLHON MPOTPAMMBI JIJIst
mwiatgopmel LEGO MINDSTORMS EV3. Konctpyktop LEGO MINDSTORMS
EV3 npenocraBnsier o0ydaroniguMcsi BO3MOXXHOCTh TPUOOpPETAaTh BaXKHbIE 3HAHUA,
YMEHHUSI U HaBBIKM B MPOIECCE CO3JaHUsI, MPOrPAaMMUPOBAHUS U TECTUPOBAHUS
po6otoB. Kouctpyktop LEGO MINDSTORMS EV3 u nporpammHoe
o0OecrieyeHre K HEMY MPEAOCTaBISET MPEKPACHYIO0 BO3MOXKHOCTh YUYUTHCA PEOCHKY
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Ha  coOctBeHHOM  ombiTe.  [IporpamMmMHOe  oOecrieueHHEe  OTIUYAECTCS
ApY’KeCTBEHHBIM MHTEP(HEHCOM, TTO3BOJSIONIUM CAMOCTOSTEIEHO WA C TTIOMOIIBIO
BCTPOCHHBIX YPOKOB OCBaWBaTh MPOrpaMMHUpOBaHHE. BaxHO, YTO MpH 3TOM
peOCHOK caM CTPOMT CBOM 3HAHHs, a YYUTENb B 0Opa30BaTEIILHOM IPOIECCE
BBICTYIaeT ThIOTOPOM.

[Inatpopma EV3 Brirodaer B ce0sd HaOOp HAacTpauBaeMbIX Y4EOHBIX
3aganuii. OHM TOCTaBISAIOTCS B HHU(POBOM BHUAE M JIETKO HHCTAJUIUPYIOTCS B
nporpammHayto  cpeny LEGO Education MINDSTORMS. Huzkuit mnopor
BXOxJeHus B nporpammuyto cpeny LEGO Education MINDSTORMS, no3BosisieT
IporpaMMHUpPOBaTh poOOTa yKe Ha TMEPBOM 3aHATHH MO POOOTOTEXHHKE, Ja)Ke
CaMOMYy HETIOATOTOBICHHOMY ydYallleMycCsl, a HHTYHTHUBHO MOHSATHBIN HHTEpdeiic
oOJeryaer 3Ty 3ajayvy.

Teopernueckass dYacTh OOydeHHS BKJIIOYaeT B ceOs 3HAKOMCTBO C
Ha3HAYCHHUEM, CTPYKTypOH M YCTPOHCTBOM pPOOOTOB, C TEXHOJOTHYECKUMHU
OCHOBaMH COOpPKH M MOHTa)ka, OCHOBAMH BBIYUCIHTEIbHOW TEXHUKH, CPEICTBAMH
otoOpakeHus: HHPOpPMAIUH.

K 0CHOBHBIM OTJIMYHUTEJIbHBIM 0COOEHHOCTSM HACTOSIIEH MPOrpaMMblI
MOKHO OTHECTH:

- KeHCOBYIO CUCTEMY OOy4YeHHS,

- oOydeHHEe MPOEKTHOM eI TeIbHOCTH,

— HampaBJICHHOCTb Ha pa3BUTHE SOft-KOMIETCHIINH.

Kaxxnp1il keiic cocTaBisieTcsi B 3aBUCUMOCTH OT TEMbI U KOHKPETHBIX 3a]a4,
KOTOpBIE MPEIYyCMOTPEHBI MPOTrpaMMoOil, ¢ y4eTOM BO3PACTHBIX OCOOEHHOCTEMH
JeTeil, UX UHANBUAYATbHON MOATOTOBJICHHOCTH, U COCTOUT U3 TEOPETUYECKOU H
IPAKTUYECKOMN YacCTH.

Coneprxanue MpakTUYECKUX paboOT U BUIBI IPOEKTOB MOTYT YTOUHSTHCS, B
3aBUCUMOCTH OT HAKJIOHHOCTEW YYalluXcs, HAJIUYUSg MaTEepPHaJIOB, CPEICTB U JP.
Mopenu cobuparotcs MO0 MO TEXHOJIOTHYECKUM KapTaM, JTu00 B cuily (paHTa3uu
oOyuaromuxcs. [To Mepe oCBOEHHS TPOESKTOB MPOBOISTCS COPEBHOBAHMUS POOOTOB,
CO3aHHBIX HHAUBUAYATHHO WIN TPYIIAMHU.



2. VYAEBHO-TEMATUUYECKUMU ILJIAH
2.1.1. Ocnoenoit 610K

KoauuecTBO 4yacoB

Ne Pasnen
Teopus IIpakTuka Bcero
1. | BBenenue B oOpa3oBaTenbHylO IPOrpaMMmy, 1 1 2
TEXHUKa 0€30TIaCHOCTH
2. | OCHOBBI KOHCTPYHPOBAHUSI. 4 14 18
3. | OcHogsl mporpammupoBarus LEGO 8 22 30
MINDSTORMS Education EV3.
4. | lloaroToBka mpOEKTHBIX padOT 2 18 20
5. | 3amwura mpoekToB 2 2
6. | Pabora B UnTepuere. [lonuck nndopmaruu o 1 3 4
Jlero - copeBHOBaHUSIX, ONMTUCAHUN MOJIENEH,
dhoTorpaduii poOOTOB.
7. | Pa3paboTka KoHCTpyKIUi poOOTOB AJst 2 24 26
BBITIOJTHEHUS Pa3IMIHBIX 3a]1a4.
8. | IloaroroBka Kk COPEeBHOBaHUSIM 2 16 18
9. | IoaroroBka mMpoOeKTHBIX pabOT 2 20 22
10. | 3amuTa IpoeKToB 2 2
Hroro: 22 122 144




3. COAEPKAHME ITPOI'PAMMBI
Pa3nen 1: BBenenue B po0OTOTEXHUKY.
Tema: Ilonamue o Pooomomexnuke
Beenenne B Hayky 0 poOoTax. OCHOBHbIE BUJbI pOOOTOB, UX MPUMEHEHHUE.
HanpaBnenust pasButusg poOoToTeXHUKU. HoBeimume AOCTHXKEHUsT HayKH M
TEXHUKU B CMEKHBIX 00JIaCTAX.
Texnuka 0e30MacCHOCTH.

Pa3nen 2: OcHOBBI KOHCTPYHPOBaHMS. XapaKTepPUCTUKH PodoTa.

Tema: Bepcuu komnanekmoe EV3. Kpamkuit 00630p cooepicumozo
POOOmMOmMexXHu4ecKk020 KomnieKkma.

Jomaminsass u oOpa3oBaTenbHasi BepcHs, CXOAcTBa M pasznuuus. O030p
COJIEP)KMMOr0 HaOOpOB  (JIaTYMKH, CEPBOMOTOpHI, OJIOK, MpPOBOJA, JETalIH
KOHCTpyKTOpa). Ha3Banus neraneil.

Paznen 3: OcnoBbl mnporpammupoBanusi LEGO MINDSTORMS
Education EV3.

Tema: O030p cpeabl NPOrpaMMHpPOBAHUS.

[Tanutpa 610kxoB. CripaBounbie MaTepuanbl. Camoyuntensb. [Ipoekt. HoBas
nporpamma. CoxpaHeHHe TPOeKTa, nmporpamMmbl. OCHOBATENbHBIN Pa300p MaTUTPHI
osokoB. CoenuHenus 6yi0koB. [lapannensHbie nporpammel. [loakmtouenue podoTa
K KOMITbIOTEPY U 3arpy3ka nporpammbl. USB-coenunenue. Bluetooth-coenqunenue.
OOblyHast 3arpys3ka. 3arpy3ka C 3amyckoM. 3amyck ¢parMeHTa MporpaMMBI.
HaGmonenne 3a coctosnuem mnoptoB. O6o3peBaTens namsaTd. Busyanmuzanus
BBINIOJIHSIEMOM B TaHHBIA MOMEHT YaCTH MPOrPAMMBI.

Tema: Moropsl. IIporpammupoBaHue JABHKEHHUH 10 Pa3JIUYHBIM
TPaeKTOPHUAM.

KonctpyupoBanue »skcnpecc-6ora. Ilonarue cepBoMoTop. YCTpOMCTBO
cepBomoTopa. [TopTel 151 MOAKITIOUEHHS] CEPBOMOTOPOB. 3ejIeHast mainuTpa 0JI0KOB
(HetrictBust). [TonoxxuTenbHOE M OTpULIATEILHOE ABM)KEHHE MoTOpa. OnpeneneHue
HaIpaBjI€HUsS JBUXEHHUS MOTOpoB. bioku «boapmoit morop» u «CpeaHui
MoTop». Bribop mopta, BbIOOp pexkuma pabOThl (BBIKJIIOUHUTH, BKIIOUYUTH,
BKJIIOYUThH Ha KOJMYECTBO CEKYHJ, BKIIIOYUTh Ha KOJUYECTBO IPaayCoB, BKIIOUUTh
Ha KOJMUYECTBO OOOPOTOB), MOIIHOCTH JBHUTareis. BwIOOp pexrMa OCTaHOBKH
MOTOpA.

biok «He3aBucumoe ymnpasiaeHue wmoropamm». biok «Pyaesoe
ylpaBJieHue

Vupaxuenue 1. OTpaboTka OCHOBHBIX JIBUKEHUU MOTOPOB.

VYupaxuenue 2. Pacuer neuxeHust poO0OTa Ha 3aJaHHOE PACCTOSIHUE.

Ynpaxuenue 3. PacdyeT 1BUKEHUN MO JIOMAHOW JTUHUMU.

3amaHus 7151 CaMOCTOSTEILHOW pabOoTHI.

Tema: Padora ¢ moacBeTKoM, IKPAHOM M 3BYKOM.

Paborta c sxpanom. BeiBoj ¢uryp Ha 3kpaH gucies. Pexxum oToOpakeHus
¢uryp. BpiBoa anemeHTapHBIX (UTYp Ha 3KpaH. BbIBOJI puCyHKa Ha 3KpaH.
I'paduueckuii penakrop. BeiBos pucyHka Ha 3KpaH.

3agaHus AJIs1 CAMOCTOSITEILHOM PaOOTHI.
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Pabota ¢ noncBetkoil kHOMOK Ha Os0ke EV3. biok uHaukaTopa coCTOsIHUS
Moayns. Beibop pexuma. VYnpaxueHue. JlemoHcTparuss pabOThl MOACBETKH
KHOMOoK. Pabora co 3BykoMm. brnok BocmpousBeaeHusi 3BYKOB. Pexum
MIPOUTPBIBAHMS 3BYKOBOro (aitna. BocmpousBeneHue 3amMCaHHOrO 3BYKOBOTO
daiina. Pexxum Bocipou3BeIeHHUSI TOHOB U HOT.

3aaHud U1 CaMOCTOSATEIbHON paboTBhI.

Tema: Huka. IlpepbiBanne uukia. Hluka ¢ mocrycaosuem.

OpamxeBas nporpamMMmHas nanutpa (YmpasieHue oneparopamu). CueTyuk
utepauuii. Homep mukna. YcnoBue 3aBepuienust pabotTel 1ukia. [IpepsiBanue
uukia. BapuanTtel Bbhixoga u3 1nukia. lIpephiBaHHME BBINOJHEHUS LHUKIA U3
[apaijIeJIbHOW BETKU IIPOIPAMMBI.

3ajaHus 11l CaMOCTOSITEIbHOM PabOTHI.

Tema: Ctpykrypa “Ilepexiarouarenn”.

Ecan — 1o. brok “Ilepexkirouarenn”. IlepexitouaTtens Ha BHJ BKJIAJOK
(momuast Qopma, kpatka ¢opma). JlOMOTHUTEIBLHOE YCIOBHUE B CTPYKTYpE
ITepexmnrouarens.

3ajaHus Il CaMOCTOSITEIbHOM PabOTHI.

Tema: PaGora ¢ naTuynkamu.

JlaTuyuk kacaHus.

Buewmnuii Bua. Pesxxum namepenus. Pexum cpaBHeHusi. Pexum oxugaHus.
N3menenne B Onoke oxumanus. Pabora Oiioka TEpeKITIOYEHHsS] C MPOBEPKOM
COCTOSIHUS JaTYMKa KaCaHUs.

YnpaxHeHus.

3aanus 711 CaMOCTOSATEILHON paboThI.

JlaTuuk uBera.

JlaTuuk 1BeTa M NpOrpaMMHBIA OOk nmatyuka. OOnacT KOPPEKTHOM
pabotel gaTuuka. Beibop pexuma paboThl naTumka. Pexxum omnpeneneHus u
CpaBHEHHUS LIBETa. PeKMM M3MEpEeHNs] MHTEHCUBHOCTH OTPaKEHHOTO cBETa. Pexum
MU3MEpPEHUs] UHTEHCUBHOCTU BHEIIHETO OCBEIICHUS. PexuM KalMOpOBKU JAaTUYHKA.
[Tpumep BBITOHEHUS PEeKUMa KAITUOPOBKU. PeskuM 0kuaHus 1aTynKka 1BeTa.

YpaxxHeHus.

3amaHus 7151 CaMOCTOSATEILHON paboThI.

JaT4YMK rUPpOCKONNYECKUM.

JlaTduk TUPOCKOT M MPOrpaMMHBIN OJI0K AaTurka. HampaBrneHnue BpaieHusl.
Pexxumbl paboThl JaTYMKa THPOCKOIL.

YnpaxHeHus.

3amanus 711 CaMOCTOSATEILHON pabOoTHI.

JJaT4uK yJabTPa3ByKOBOIA.

JlaTuyuk yIbTpa3Byka M MporpaMMHblii Onok pgatumka. OnpeneneHue
pazbpoca mycka BostH. CTpyKTypa 0JI0Ka yIbTpa3ByKa B peKUME U3MEPCHHUS.

YnpaxHeHus.

3amaHus 7151 CaMOCTOSATEILHOW pabOoTHI.

NudppaxkpacHblil J1aTYUK.

NudpakpacHblii maTyuk, MasyoK M HMX HOporpaMMHble Oyoku. Pexum
OMpe/ieSIeHUs] OTHOCHUTEIIBHOTO PACcCTOSIHUA N0 00bekTa. Pexkxum omnpepeneHus
pPacCTOSIHUSI U YTJIIOBOTO MOJIOKEHUsI Masgka. MaKcuMasbHbIE YIIIbl OOHApy>KEHUSs
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nH(ppakpacHoro masika. PexxuMbl mporpaMMHOro 0Ji0ka MH(PAKpaCHOTO AaTyHKa.
PexxuM IUCTaHIIMOHHOTO YIPABJICHHUS.

YupaxHeHus.

3amaHus 11l CaMOCTOSITEILHON PaboTHI.

Pa3nen 4: IloaroroBka npoeKTHLIX padoT.

OO6yuaroruecs padoTalOT HaJ MPOCKTaMH pOOOTOB, MHAUBHUAYAIbLHO WU B
cocTaBe KoMaHibl. TeMmMaTHKy BBIOUPAIOT CAMOCTOSITEIBHO WM C TOMOIIBIO
HacTaBHUKA.

Pa3jien 5: 3ammTa npoexkToB.
3amura IpPOXOIUT B BUIC NMPE3CHTAIMHM NPOSKTOB HAa OTKPHITOM 3aHSATHH,
KOH(pEPEHITUHU, POAUTECIIBCKOM COOPAHHUH H JIP. MEPOTIPUATHSIX.

Pa3nen 6: PaGoTa B MHTEpHeTe.
[Torck wH(bOpPMAIMU O COPEBHOBAHUSAX, ONMHUCAHUS Mojeleld pPOOOTOB WU
WHCTPYKIIMHA K HUM, HJICH JIJIS CO3aHMS TIPOSKTOB.

Pa3nen 7: Pa3paboTka KOHCTPYKUMiA poGOTOB.

PaspaboTrka, cOopka, mporpaMMHPOBaHHE M TECTHPOBAHHE POOOTOB IS
peleHus pa3audHbIX 3a1a4d. Pabora B mporpamme LDD (Lego Digital Designer) —
CO3/IaHHE UHCTPYKIIUH K POOOTY.

Pa3znen 8: IloaroroBka Kk COpeBHOBAHMSIM.

3HAKOMCTBO C pErJIaMEHTOM COpPEBHOBAaHUNH MO pPOOOTOTEXHHUKE, B
YaCTHOCTHU C BUJAaMHU COPEBHOBaHUI. 3HAKOMCTBO C Pa3IMYHBIMU TPEOOBAHUSIMHU K
pa3HBIM BO3PACTHBIM KaTeropusiM. PaccMoTpeHue cinaObIX U CHIBHBIX CTOPOH
KaXXKJI0r0 BUJIa COPEBHOBAHUIA.

Pazgen: OcHOBHBIE BUIBI COPEBHOBAHUS U JIEMEHTHI 3a1aHUM.

Tema: CopeBHoBanus “Cymo”.

Permament coctsa3anuii. CopeBHOBaHHS pPOOOTOB-CYMOUCTOB. Pa3zMepsr
pobora. Bec pob6oTa. BapuanTtsel koHcTpyKIuii. [IpuMeps! anropuTMoB.

YnpaxHeHus.

3amanus 711 CaMOCTOSATEILHOW pabOoTHI.

CopeBHOBaHMUS.

Tema: IIporpammupoBaHue IBHKEHUS 110 JTUHUM.

BapuanTtel cnepoBanus mo JuHuHA. BapuaHTel poOoTa ¢ OAHHM U ABYMS
natTaukamu 1Beta. KammOpoBka matdukoB. OTpak€HHUE CBETOBOTO IMOTOKA TPH
Pa3HOM PACTOJIOKEHUU JIaTYMKA HaJl MOBEPXHOCTHIO JIMHUU. AJTOPUTM PYUYHOU
KauOpoBkU. OmpenesieHHe TEKYIIEr0 COCTOSHHS — JTaTYUKOB.  AJTOPUTM
ABTOMATUYECKON KamuOpOBKH. AJTOPUTM [JBHXKEHUS 1O JuHUM “3ursar”’
(nuckpetHas cuctema ynpasieHusi). Anroput™ “Bonna”. Ilowck u moacuet
nepekpectkoB. HWuBepcHass nuHusA. [Ipoe3n HHBEpPCHOrO ywyacTka C Tpems
JaTYMKaMHU 1IBETA.

YnpaxHeHus.

3agaHus AJIs1 CAMOCTOSITEILHOU paOOTHI.
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Tema: CopeBHoBanus “KereJbpunr”.
Pernament coctsazanuii. CopeBHoBanue “Kerenbpunr”. Pa3zmepsl poOota.

Bec po0ota. BapuanTsl kKoHCTpyKIuid. [Iprmepsl anropurMos.

YupaxHeHus.

3anaHud U1 CaMOCTOSATEIBbHON padoTBhI.

CopeBHOBaHUS.

Tema: IloaroTroBKka K peruoHaJIbHBIM COPEBHOBAHUSIM.

3HAKOMCTBO C  PErjJaMEHTOM  MEXJIYHapOJHbIX COpPEBHOBAHMM IO

poboTtorexHuke “WRO”. 3HaKOMCTBO € PA3NMYHBIMU TPEOOBAHUSIMHU K Pa3HbIM
BO3pPacTHBIM KaTeropusiM. PaccMoTpeHue ciaObIX W CHUJIBHBIX CTOPOH KaxKIoro
BHJIa copeBHOBaHUM. Pa3paboTka poboTa. H)KeHepHasi KHUTA.

TpeHnpoBKa Ha MOJISIX.
Tema: BHyTpeHHHEe cCOpeBHOBaHUS.
[ToaroroBka. CopeBHOBaHUs. Pe3ynbTaThl.

Pa3nen 9: IloaroroBka npoeKTHLIX padoT.
OOyuaromuecss paboTalOT HaJ MPOEKTaMU poOOTOB, MHAUBUAYAIBLHO WA B

COCTaBC KOMAaHABI. TeMaTI/IKy BBI6I/IpaIOT CaMOCTOATCIIBHO HWJIIM C IIOMOIIIBIO
HaCTaBHHUKaA.

Pa3znen 10: 3amura npoekToB.
3amuTa MPOXOIUT B BUJIE NMPE3CHTAIIMH TPOCKTOB HA OTKPHITOM 3aHSTHH,

KOH(pEpEHIUHU, POAUTEIILCKOM COOPAHUH U JIP. MEPOITPUSITHSIX.
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4. OBECIIEYHEHHUME ITPOI'PAMMBbI

4.1. MeToanueckoe odecneyeHue

[TocTpoenue 3aHsITUSI BKJIIOYAET B ce0s (PpOHTAIbHYIO, HUHIUBUAYAIBHYIO U
IPYIIOBYIO paboTy, a TakKe HEKOTOPhIM COPEBHOBATENbHBIM JJIEMEHT.
[Iporpammoii mpeayCMOTPEHO MPOBEICHHE KOMOMHUPOBAHHBIX 3aHITHI: 3aHATHS
COCTOSIT U3 TEOPETUUECKON U MPAKTUUECKON YacTe, MpudEM OoJiblliee KOJTUIECTBO
BPEMEHU 3aHUMAET UMEHHO MIPAKTUYECKAS YACTb.

Dopmbl opeanuzauuu yueOHbIX 3AHAMUIL
- Oecena;

- JIEKIHUS;

- J1abopaTopHO-TIpaKTUYECKas padboTa;

- TEXHUYECKOE COPCBHOBAHWC;

- TBOpYECKas MacTepcKas;

- WHAWBHUAYaJbHAs 3alUTa IPOCKTOB;

- TBOPYECKHI OTYET.

Memoowt odpazosamenvHOll 0eAmMenbHOCHU:

— 00BSICHUTEIIbHO-UJUTIOCTPATUBHBIH;

— DBPUCTUYECKUNA METO/T;

— METOJI YCTHOTO M3JIOKEHUS, MO3BOJISIONINI B TOCTYITHON (popMe JOHECTU
710 00yYaroUIuXCsl CII0KHBIA MaTepua,

— METOJ TMPOBEPKH, OIEHKU 3HAHUI M HABBIKOB, TMO3BOJISIIOIIUN OIEHUTH
NepelaHHble TeJaroroM MaTepuaibl M, M0 HEOOXOJAMMOCTH, BOBpPEMs BHECTH
HEOOXOIMMbIE KOPPEKTUPOBKH MO YCBOCHHUIO 3HAHHUM HA MPAKTUYECKUX 3aHITHUSX;

— HCCIENOBATENbCKUM  MeToA  Oo0yueHus, Jaloumil  o0yyaroummcs
BO3MOXHOCTb MPOSIBUTH ceOsl, TOKa3aTb CBOM BO3MOXKHOCTH, JOOUTHCS
OTIPEJICTICHHBIX PE3yIbTaTOB.

- MpoOJIEMHOTO H3JIOKEHHUsI Marepuaja, Korga Iepes O00ydJaromuMcs
CTaBUTCS HEKas 3ajjaya, IMO3BOJSIONIAS PEIIUTh OMpENETCHHBIM dTam mpolecca
00y4eHUS U MIEPEUTH HAa HOBYIO CTYIIEHb OOyUCHHS;

- 3aKpeTUIeHUsT M CaMOCTOSTENIbHOM paboOThl 1O YCBOCHHWIO 3HAHUW U
HaBBIKOB;

— JIWAJIOTOBBIM U TUCKYCCHOHHBIN.

Ileoazozuueckue mexuonozuu

B mpormecce oOyueHuss Mo mporpaMme, HCHOJB3YIOTCS Pa3HOOOpa3HbIC
MeIarorndecKue TeXHOJIOTHH:

- TEXHOJIOTHHM Ppa3BUBAIOIIETO OOyYeHHUs, HalpaBJeHHbIE Ha 0O0IIee
IIEJIOCTHOE pa3BUTHE JIMYHOCTH, HA OCHOBE AaKTHBHO-ACATEIBLHOTO CIoco0a
OoOy4YeHHUs, YYUTHIBAIOIIMNE 3aKOHOMEPHOCTH  PAa3BHTHS H  OCOOCHHOCTH
WHJIUBHIYYMA;

— TEXHOJIOTUU JTUYHOCTHO-OPUEHTUPOBAHHOTO OOYy4YECHHS, HAalpaBJICHHbBIC Ha
pa3BUTHE WHIMBHUYaJbHBIX IMO3HABATEIbHBIX CHOCOOHOCTEH Ka)XIoro peOeHKa,
MAaKCHMaJbHOE BBISBIICHUE, PACKPBITHE U MCTOJIb30BaHUE €0 OIbITA;
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— TEXHOJOruu  JU(PPEepeHIIMPOBAHHOIO  OOyuYeHHs, OOecCleynuBaroue
o0ydyeHHue KaXJIOoro oOOydawmierocs Ha YpOBHE €ro BO3MOXHOCTEH W
CIIOCOOHOCTEI;

— TEXHOJIOTUU COTPYJHUYECTBA, PEATUIYIONINE IEMOKPAaTU3M, PaBEHCTBO,
NapTHEPCTBO B OTHONIGHUSX TMeJarora W  OO0ydYaromerocs, COBMECTHO
BbIpAa0aTHIBAIOT II€NIM, COJEp)KaHWE, MAlOT OIEHKHU, HaXOIAChb B COCTOSHUH
COTPYAHHYECTBA, COTBOPUYECTBA.

— MPOEKTHBIE TEXHOJOTUU — JOCTIKECHUE [ENH 4Yepe3 JeTalbHYIO
pa3paboTKy mpoOIeMbl, KOTOpas JOJDKHA 3aBEPIIMTHCS PEATbHBIM, OCS3a€MBIM
MPAKTHYECKUM Pe3yIbTaTOM, O)OPMIICHHBIM TEM WM HHBIM 00pa3oM;

- KOMIIBIOTEPHBIE TEXHOJOTWH, (OPMUpPYIOLIUE YMEHHE paboTaTth C
nHpOpMAINEH, NCCIeI0BaTEIbCKIE YMEHHS, KOMMYHHKATHBHBIC CITIOCOOHOCTH.

B mpakTHke BBICTYNAIOT pa3ITUvHbIE KOMOWHAIIUHN STUX TEXHOJIOTHH, X
HIIEMEHTOB.

OCHOBHBIM  MemoOOM  op2anHu3auuu  y4eOHOoU OeameabHOCmU ho
npozpamme A614emcsa Memoo Keicoe.

Keiic — onucanume mnpoOJIeMHON CHUTyallMd TOHSATHOM U OJM3KOU
oOy4JaromumMcsi, perieHrue KOTOpOod TpeOyeT BCECTOPOHHEro M3Yy4eHHs, MOUCKa
JOTIOJTHUTENIbHOW HWHGOPMAIMM W MOJCIUPOBAHUSI CUTyallud WIH OO0BEKTa, C
BBIOOPOM HanboJiee MOAXOSIIETO.

IIpeumywecmea memooa Keucos:

- Ilpaktnueckas  HampapieHHOCTb. Kelic-MeTon MO3BOJSIET  NMPUMEHHUTH
TEOPETUYECKUE 3HAHUS K PEIICHUIO IPAKTUYECKUX 33/1ay.

- WNnarepaktuBHbii Gopmar. Kelic-meron obecneunBaer Oonee 3¢ dheKTUBHOE
YCBOGHHE MaTepHalia 3a CUET BBHICOKOW AMOIMOHATBHOW BOBJICUCHHOCTH U AKTUBHOTO
y4acTus 00y4aeMbIX. YYaCTHUKHU MOTPYXKAIOTCS B CUTYAlIMIO C TOJIOBOM: y Keiica ecTh
TJIABHBINA TepOM, Ha MECTO KOTOPOTrO CTaBUT ce0sl KOMaH/ia M pelIaeT mpodiemMy OT ero
uia. AKIEHT Mpyu OOY4EHHUHU JIeNaeTcsl He Ha OBJAJICHHWE TOTOBBIM 3HAHUEM, a Ha €ro
BBIPAOOTKY.

- Konkperneie  HaBbikn.  Kelic-MeTO ~ TIO3BOJIIET  COBEPIICHCTBOBATh
YHUBEpCAIbHbIC HAaBBIKU  (SOft-koMIIeTeHIINM), KOTOpbIE OKa3bIBAIOTCS — KpaitHe
HEOOXOIMMBI B peaIbHOM paboyeM Iporiecce.

Y CII0BHO MOKHO BBIIETIUTH CIEAYIOIINE BUABI KEHCOB!

1. Nn>xeHepHO-TIPaKTUYECKUIA

2. ImxeHepHO-COIMaTbHBIN

3. NmxeHepHO-TeXHUYECKUN

4. UccnenoBatenbCcKuil (MPaKTUUECKUI MITA TEOPETHUECKHIA)
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B xoze paboTb! Haj KeiicoM 1ieniecoo0pa3Ho UCTIONB30BATh CIACAYIOIINE METOIBL,
NPUEMBI, CPEICTBA M (POPMBI OpraHU3aINH, BHECEHHBIC B TAOJHILY:

Ne DopMbl MeToabl ¥ IpUEMBI Bo3MokHBII ®opMBbI KOHTPOJIA
OpraHu3anuu AUAAKTHYCCKHI
MaTepuaJ
1 OBpucTHYECKas - 3BPUCTHYECKUI IIPE3EHTAaLNs, (GpOoHTaNbHBIN U
Oecena uiun METO/I; IUIaKaT, KapTOYKH, MHAUBUAYaJIbHbII
JAeKUuUs - METOJ] YCTHOT'O BUJIEO YCTHBIH OIpoc
U3JI0KEH U,
IIO3BOJISIOIINN B
JOCTYIHOU (hopme
JIOHECTH 10
00yJaronuxcs
CJIOKHBIN MaTepHall,
2 Hrpa - IPAKTUYECKUI [IpaBuJIa UIpHl, pedIieKCUBHBIN
METO/I; KapTOUKH C caMoaHaJu3,
- UTPOBBIE METO/IbI; | ONKCAHUEM poJieh KOHTPOJIb U
WJIH 3a1aHUH, CcaMOOIIeHKa
aTpUOYTHUKA UTPBHI 00yJaronmxcs
3 JlabopaTopHo- -penpOIyKTUBHBIN BHUJICO, MPE3EHTALINS, | B3AUMOOIIEHKA
MpaKTH4ecKast -4aCTHUYHO- IUTaKaThl, KAPTOUKU | OOyHarOIIUMHUCS
pabora TTOUCKOBBIN C OMHMCaHUEM X0J1a paboT apyr npyra
paboTHI, CXEMBI
CcOOpKH | T.I.
4 IIpoext -MCCIICIOBATENbCKUI | MPE3CHTAlus, BUACO, | 3allUTa IIPOEKTa,
METOJL namsTKa paboThl HaJ| | y4acTHE B HAy4HOH
-4aCTUYHO- IIPOEKTOM BBICTaBKE
MTOMCKOBBIH (B
3aBHCHUMOCTH OT
YPOBHS ITOATOTOBKH
JeTei)
5 Hccnenosanue -MCCIIEJI0BATENIbCKUN | MpEe3eHTalus, BUIEO, | KOH(pEpeHIHs
METOJ1 OIIMCAaHUE X0Ja
VCCIICOBAHUS U T. 1.

Y4eOHO-MeTOAUYECKHE CPeCTBA 00yYeHUSI:

— CIICOUAJIM3NPOBaAHHAA

KYpHAJIOB;

JuTepaTypa

no  poOOTOTEXHUKE,

noj0opka

— HaOOPBI TEXHUYECKOH JOKYMEHTAIIMH K IPUMEHIEMOMY 000PYI0BAHUIO;

— o0pa3ipl MOJIeIeH U CHCTEM, BBIMTOJHCHHBIC 00YJaIOIIMMUCS U TICAarorom;

— IUTaKaThl, GOTO U BUACOMATEPHUAIIBI,

— y4eOHO-METOIMYECKHEe TOCOOMs Jid Tejarora U OOydaromuxcs,
BKJTIOUAIOIINE JUIAKTHICCKHUH, MHPOPMAIIMOHHBIN, CIPAaBOYHBIA MaTepHallbl Ha
Pa3IMYHBIX HOCHTEISIX, KOMIIBIOTEPHOE M BUACO 000PYI0BaHHE.

[Ipumensemoe Ha 3aHATUSAX JUJAKTHYECKOE M y4eOHO-METOIUYECKOe
obecrieueHre BKITIOYAET B Ce0s dJICKTPOHHBIC YUCOHUKH, CIIPABOYHBIE MaTEepUAIIbI
M CHCTEMBl HCHOJB3YEeMBIX mporpamMm, HWHTEepHET, pabouwe TeTpaau
00yYarOITHUXCA.
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5. MOHUTOPHUHI" OBPA30OBATEJIbBHbBIX PE3YJIbTATOB

CucreMa 0TC/IeKUBAHMS, KOHTPOJISI M OLEHKHM Pe3yJIbTaTOB Ipolecca
00y4eHus 1O JAaHHOU NMPOrpaMMe UMEET TPU OCHOBHBIX 3JIEMEHTA:

- OnpeneneHre HAYAIBHOTO YpPOBHS 3HAHUW, YMEHUM U  HABBIKOB
00y4Jaromuxcs.

- Tekyuuii KOHTPOJIb B TEUEHHE Y4eOHOT 0 roja.

- ITOroBbI KOHTPOJIb.

BxoaHoii KOHTPOJBL OCYIIECTBISETCS B Hadajle OOy4deHHs, UMEET CBOEH
L[EJIBI0 BBISIBUTH UCXOIHBIA YPOBEHB MOATOTOBKU 00YYaIOIIUXCA.

BxonHOM KOHTPOJIB OCYIIECTBISAETCS B XOJ€ MEPBBIX 3aHATUU C ITOMOIIBIO
HaAOJII0/IEHUS Tieiarora 3a paboToi 00yJaronuxcs.

Texkymuii KOHTPOJIBL MNpPOBOAUTCA B TeueHue yueOHoro rona. Llens
TEKYIIEro KOHTPOJA — ONPEAEIUTh CTENEHb W CKOPOCTh YCBOEHHS KaxKJIbIM
pebeHKOM Marepuajia M CKOPPEKTHPOBAaTh MpOTrpaMMmy oOOYy4YeHHUs, €CIU 3TO
Tpebyercs. Kputepuil Tekyiero KOHTpoJsi — CTENeHb YCBOSHUS 00YYarolMMUCs
colepKaHUsI KOHKPETHOro 3aHsTus. Ha KaxJIoM 3aHITUM TpernojaBaTeib
HaOMr01aeT U (PUKCUPYET:

- IETEH, JIErKO CIPABUBIIMUXCS C COJICP’)KAHUEM 3aHSITHUS,

- JIETEeH, OTCTAIOIIMX B TEMIIC WJIM BBIMOJHSIONIUX 3aJlaHHs C OIIMOKaMH,
HEJI0YETaMU;

- IeT€l, COBCEM HE CIIPABUBIIUXCSA C COJACPKAHUEM 3aHSTHUA.

HToroBblii KOHTPOJb MPOBOIUTCA B KOHIE y4deOHOro roza. Bo Bpems
UTOTOBOTO KOHTPOJS ompesenseTcss (akTHYeCKOoe COCTOSHUE YpPOBHS 3HaAHHA,
YMEHHUH, HaBBHIKOB peOEHKa, CTENeHb OCBOEHHUS MaTepuaja 10 KakIOMy
U3YYEHHOMY pa3zielly U BCel mporpaMMme 00beTMHEHHUS.

®opMbl OABEICHUS UTOTOB 00y4eHHs:

- UWHAMBUAYaJbHAas yCTHAs/MTUCbMEHHAS MPOBEPKA;

- (poHTaANTBHBIN onpoc, Oecena;

— KOHTPOJIbHBIE YIIPAKHECHUS U TECTOBBIE 3aaHUSI;

- 3allMTa UHAUBUAYAIBHOTO WK I'PYIIIOBOrO IPOEKTA;

- BBICTaBKa padoT;

— MEXIPYIIOBBIE COPEBHOBAHUS;

- B3aMMOOIICHKa 00yJaromuMHuCs paboT Ipyr apyra.

Onna u3 GopM TeKylero 1 HTOroBoro KOHTPOJIfA - COPEBHOBAHUS.

OueHka pe3yJbTaTOB.

[Io wroram cocTaBisieTcss TaONUIIA OTCICKHBAHUS O0OpPa30BATEIBHBIX
pEe3yAbTATOB, B KOTOPOM OOydYaromuecs 1no KaxxJa0i TeMe BBIXOAST Ha CIEAYIOIINe
YPOBHH LIKAJIbl OLICHKU:

1. Beicokuii pe3ynbTat — MOJHOE OCBOCHHUE COJICPIKAHMUS;
2. Cpennuii — 6a30BbI YPOBEHB;
3. Hu3kmii — ocBoeHHME MaTepuaja Ha MHHUMAIBHO JOMYCTHUMOM

YPOBHE.

Taﬁ.lmua MOHHUTOPHHIA oﬁpasoBaTeanle peE3yJabTaToOB:
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YpoBeHb pa3BUTUA YMEHUI U HABbIKOB

YpoBeHb BRageHunsa
YpoBeHb HaBbIKOB

oM TEPMUHONOTMEN U YpoBeHb HaBbIKOB N
- TeopeTuYecknmm cb60opKn poboTa no CO3AAHNA NpocTentinx
O6yuatolerocs P PKM P nporpamm
3HAHWAMM NO pasgenam WUHCTPYKLMWN.
(anroputmos).
nporpammol
CeHr. [ek. Mair. CeHr. Jek. Mair. CeHr. Jek. Mai.
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DopMBbI 0TCJIEKUBAHUS M KOHTPOJISI PAa3BUBAIOIIUX U BOCIUTATEIbHBIX
pe3yJIbTaTOB:

OIICHKA YCTOWYMBOCTH MHTEpeca 00YyJArOIINXCS K 3aHATHSIM C TIOMOIIIBIO
HAOJTFOICHHSI TIe/1arora U CaMOOIICHKH 00yYarOIIHXCS;

OIICHKAa YCTOWYMBOCTH WHTEpeca OOydJarImuXcsi K Y4YacTHIO B
MEPOIIPUATHUSAX, HANpaBICHHbIX Ha (OPMHUPOBAHHE W  PA3BUTHC
OOIIEKYIbTYPHBIX KOMITCTCHIIMA C TIOMOIILIO HAOIIOJACHUS Iejarora u
CaMOOIIEHKH 00yYaroNInuXcs;

CTAaTHCTHYCCKHI YYET COXPAHHOCTH KOHTUHIEHTA O0YYarOIIHXCS;
CPaBHUTCIIBHBI  aHAJM3  YCICIIHOCTH  BBINIOJIHCHHS  3aJIaHUH
oOydJaroIMMKUCS Ha Ha4YaJbHOM M IOCJICAYIONIUX 3TamaX OCBOCHUS
IIPOTPAMMBIL;

aHaJIM3 TBOPUYECKHUX U MPOCKTHBIX pabOT 00 yUaFOIIMXCS;

co3gaHue OaHKa WHAUBUAYATbHBIX JOCTH)KCHUH BOCITUTAHHUKOB;

OIICHKA CTCIICHU yYaCTHUsS M aKTUBHOCTH OOYYaroIIerocss B KOMaHJIHBIX
IIPOEKTaX, COPEBHOBATEILHON U KOHKYPCHOW JEATEIBHOCTH;

OIICHKa  JWHAMUKMA  TIOKaszaTejeld  Pa3BUTHS  ITO3HABATEIIBHBIX
criocoOHOCTeM oOyuaromuxcs (BHUMaHUS, TaMsITH, W300peTaTeIbHOCTH,
JIOTHYECKOTO M TMPOCTPAHCTBEHHOTO MBIIUICHUS M T.J.) C IOMOIIBIO
HaAOII0ICHUS TIeIarora U CaMOOIICHKH O00yJaronuXcs;

HAOJIOJICHHE M (PUKCHPOBAHHUEC W3MCHCHHH B JIMYHOCTH W IOBCACHUHU
0Oy4JaroIKMXCs ¢ MOMEHTA IMOCTYIUICHUS B OOBCAMHCHUEC M IO MEpPEe UX
y4acTHs B JICITCIIBHOCTH,

WHJIUBHIYaJbHbBIE U KOJUICKTUBHBIC O€CEIbl ¢ 00yUYaIOIIMMHUCH.
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6. CHIMCOK HH®OPMAIIUOHHBIX UCTOYHHUKOB
6.1. HopmaTuBHO-IpaBOBbIE JOKYMEHTHI

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

or 29.12.12 roma. — [DnekTpoHHbI pecypc]. — Pexum ngocryna:
base.garant.ru/70291362/ (nadopmanmoHHO-1IpaBoBoii moptain «["apaHTy).

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

HOsiOpst 2018 1. Ne 196 «OO yTBepKIE€HUUM TOpsAJIKA OpraHu3aluu Hu
OCYIIECTBJICHHS] 00pa30BaTEeIbHOM  JE€ATEIbHOCTH 1O  JOIMOJHHUTEIbHBIM
o011e00pa3oBaTeNibHBIM  MpOrpaMMaMy [DIEKTpOHHBIM pecypc]. - Pexum
JI0CTYyTa: https://www.garant.ru/products/ipo/prime/doc/72016730/
(uHopManmoHHO-IpaBOBOM nopTai «['apaHr»).

. KOHI_[eHI_[I/ISI Pa3BUTHUA JOITIOJIHUTCIIBHOT'O 06pa3OBaHI/I${ HCTCﬁ, YTB.

pacniopskeHueM  IIpaButensctBa PO ot 4.09.2014 roma Ne 1726-p.
[DJIEKTPOHHBIH pecypc] — Pexum JOCTyna:
http://MmunOOpHayku.pd/noxkymenTor/ajax/4429 (ourmanbHbIH caiT
MunucrtepcTBa oOpa3zoBaHus U Hayku PO).

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

YCTPOMCTBY, COAEPKAHUIO U OPraHU3AIMHU pexumMa padoThl 00pa30BaTEIbHBIX

OpraHu3anuii  JIONOJIHUTEILHOTO oOpazoBaHus jeted", yTB. [1aBHBIM
rOCYJapCTBEHHBbIM CaHUTapHbIM Bpadom PO® or 04.07.2014 N 41. -
[ DeKTpOHHBIM pecypc]. — Pexum JOCTyna;:

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

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

yTBepkeHHOH nocTaHoBieHueM [IpaButenbctBa PO Ne 295 ot 15.04.2014 1. —
[ DeKTpOHHBIM pecypc]. — Pexum JOCTyIa:
https://base.garant.ru/70643472/#friends (uH(pOpMAIHOHHO-IPABOBOM IOPTAI
«I"apanT).

. CTpaTeruss ”HHOBAIlUOHHOTO pa3BuUTHUsl Poccuiickoit deaepanny Ha IEpUoA 10

2020 rona, 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 1eeBast mporpaMma pa3Butus oopazoBanus Ha 2016-2020 romsr,

ytBepxAeHHON [loctanoBnenuem IIpaButensctBa PO Ne 497 ot 23.05.2015

roja. — [DeKTpOHHBIN pecypcl]. — Pexxum JIOCTyTIA:
https://base.garant.ru/71044750/ (nHpOPMAITMOHHO-TIPABOBOM nopTat
«"apaHT»).

6.2. UndopMaumoHHbIe HCTOYHUKH JIJISI MIeIar0roB


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

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'. Mcnons3oBanue LEGO-po060TOB B MHXXEHEPHBIX MPOEKTaX
mkonbHUKOB. OrtpacneBoi mnoaxon [Texcr] / JI. I'. benunosckas, H.A.
bennosckuii. — M.: JIMK IIpecc, 2016.

3. bemnosckas, JI.I. PoGotusupoBaHHble s1a0opaTtopHble padOThl MO (PU3HMKeE.
[Iponenesruueckuii kype pusuku (+ DVD-ROM) [Tekct] / JI. I'. benuosckas,
H.A. bemnosckuii. — M.: JIMK Ilpecc, 2016.

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

5. Brnacoma, O.C. OOpa3oBatenbHas poOOTOTEXHUKA B YYEOHOU NESITEIHHOCTH
yuamuxcs HadanbHou mkodiel [Texer] / O.C. Bnacosa. — Uensiounck, 2014.

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

7. Meroauueckoe pykoBoJicTBO «PoboTorexHuka Ha ocHoBe TETRIX».

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

9. Hukynun, C.K. ConepkaHue Hay4YHO-TEXHHMUYECKOIO TBOPUYECTBA YyYalIUXCAd U
metonbl 00yuyenus [Tekct] / C.K. Hukynun, I'.A. Tlontasen, T.I'. TlonTaBem. —
M.: MAH, 2004.

10.1Tepdunnena, JI. I1. O6pa3oBarenbHas poOOTOTEXHUKA BO BHEYPOUHOH yUeOHOM
NeATeNIbHOCTH: yueOHo-MeToanueckoe nmocodue [Tekcer] / — JI. I1. Tlepdunbera.
— Yensiounck: B3rmsaa, 2011.

11.TTetun, B. IIpoekTsl ¢ ucnonp3zoBanueM koHTposuiepa Arduino [Tekct] / — CII6:
BXB-IletepOypr, 2015.

12.TlontaBen, I'.A. CuctemMHBIi TOIXOJ K HAy4YHO-TEXHHYECKOMY TBOPYECTBY
yuamuxcs (mpo6iaembl opranm3anuu U ynpasienus) [Tekct] / I A. Tlonrtaser,
C.K. Huxkynmun, I''1. JloBeukuii, T.I'. IlontaBen. —M.: MznarensctBo MAMU.
2003.

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

14. ®ununmnos, C. Ypoku podbororexuuku. Konctpykius. JIBukeHue. YnpaplieHHe
[Texct] / C. ®ununmos. — M.: JlaGoparopus 3nanmii, 2017.
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6.3. UndopManoHHbIE UCTOYHUKH JJIS 00yYAKOIIMXCSH

. beiikran, [Ix. Konctpyupyem podorom Ha Arduino. IlepBeie maru [Tekcr] /

JIx. bekran. — M: Jlaboparopust 3nanuii, 2016.

. benmmosckas, JI. I'. Y3naiite, kak nporpamMmmupoBaTh Ha LabVIEW[Texct] / JI. T'.

bennosckas — M.: JIMK Ilpecc, 2014.

. biym, JI. I3yuaem Arduino. THCTpyMEHTBI U METO/ TEXHUYECKOTO BOIIEOCTBA

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

. Monk, C. Ilporpammupyem Arduino. OcHoBsl pa6oTsl co cketyamu [Tekct] / C.

Mosuk. — CII6: ITutep, 2016.

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

HT IIpecc, 2007.

. ®ununmos, C. Ypoku pobororexuuku. KoncTpykius. JIBuwkenue. YnpapiieHue

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

. ®ununmos, C.A. PobGororexHuka mis getedd u poxuteneit [Texcr] / C.

Oununmnos. — CI16.: Hayka, 2013. — 319 c.
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