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1. HOACHUTEJIBHASA 3AIINCKA

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 (Munoopuayku Poccum) ot 09
HOs10pa 2018 r. Ne 196 r. MockBa «O0 ytBepxknenun llopsinka opraHuzauuu u
OCYIIECTBJICHHS] ~ 00pa30BaTENbHON  JEATENBHOCTH MO  JIONOJHUTEIBHBIM
o011e00pa3oBaTesbHBIM MporpaMmamy; KoHieniuen pa3BuTust JOMOJHUTEIBHOTO
oOpa3oBanus nereil B Poccuiickoit denepanuu, yTBEpKACHHOW pacnopsyKEHUEM
IIpaBurensctBa PO ot 4.09.2014 1. Ne 1726-p; caHUTapHO-3MUAEMUOIOTUYECKUMU
npaBwiaMu U HopMmatuBamu 2.4.4.3172-14 «TpeGoBaHusi K YCTpOMCTBY,
COJIEpKAHUIO0 M OpraHU3allMk pexuMma padoThl 00pa30oBaTENbHBIX OpraHU3aALUM
JOTIOJHUTENIBHOTO  oOpa3oBanusa jaered (yTB. [JaBHBIM TroCyJapCTBEHHbIM
canutapHbiM BpauoMm P® ot 04.07.2014 r. Ne 41); ['ocynapcTBeHHOM TporpaMmoit
P® «PazButne oopazoBanus Ha 2013-2020 roasl, yTBep>KIESHHON MOCTaHOBICHUEM
IIpaBurensctBa PD ot 15.04.2014 1. Ne 295; Crparerveil MHHOBallMOHHOTO
pasButusi Poccuiickoit @eneparuu Ha nepuoa 1o 2020 roma, yTBEpKACHHBIM
pacnopspokenueM IlpaButensctBa PO ot 08.12.2011 roga Ne 2227-p; @enepaibHOi
1IeJIeBOM MporpaMmoit pa3Butust oopazoanus Ha 2016-2020 roasl, yTBepKIeHHON
ITocranoBnenuem IlpaButenscrBa PO ot 23.05.2015 roga Ne 497; Ycrabom MOY
Hpossaaunckas COIL.

CoBpeMeHHBIH epro/ pa3BUTHs OOLIECTBA XapaKTePU3YETCsl MAaCIITAOHBIMU
U3MEHEHMSIMH B OKPYXKalOIIEeM MHpe, BIEKYIIUMH 3a COOOW TEepecMoTp
COLIMAJIbHBIX TPeOOBaHUMN K 00pa30BaHUI0, IPEINOIATAIOIIMMHU €TI0 OPUEHTAITUIO He
TOJILKO Ha YCBOEGHHE OOYYarOIIMMCSl OIpEJENICHHON CyMMBbI 3HaHWN, HO W Ha
pa3BUTHE €T0 JUYHOCTH, a TAKXKE OBJIaJECHUE METAPEIMETHBIMU KOMIIETEHIIUSIMHU.
BonpmuMu BO3MOXHOCTSMH B Pa3BUTUU JIMYHOCTHBIX PECYPCOB IIKOJIBHUKOB
obJajaeT MoAroToBKa B 00J1acTH pOOOTOTEXHUKH.

OBOJIIOIMSL  COBPEMEHHOTro oO0IIecTBa W NPOU3BOACTBA  OOYCIOBHIIA
BO3HMKHOBEHHWE M pa3BUTUE HOBOIO Kjacca MallMH — poOOTOB, H
COOTBETCTBYIOILIETO HAyYHOI'O HAIpaBJIEHUs — PpOOOTOTeXHUKU. PoOOTOTEXHMKA —
MHTEHCUBHO Pa3BHUBAIOLIASCS HAYyYHO-TEXHUYECKas AMCLMIUIMHA, U3ydarouias He
TOJIbKO TEOPHIO, METObl pacuyeTa W KOHCTPYHPOBaHUSA POOOTOB, UX CHCTEM H
AJIEMEHTOB, HO M MNPOOJIEMbl KOMIUIEKCHOM aBTOMAaTW3allMd IPOU3BOJACTBA U
HAYYHBIX HCCIIEOBAHUHN C MPUMEHEHHEM POOOTOB.

Hactosmas gomonHuTenbHas o6meoOpa3oBarenbHas oOIIepa3BUBAIOIIAS
[IporpaMma UMeeT TeXHMYECKYI0 HANPABJIEHHOCTh U IIPEyCMaTPUBAET Pa3BUTHE
HE TOJIBKO Mpo(ecCHOHANBbHBIX KoMmmeTeHImii (hard-kommnereHiuii), Takux Kak
HaBBIKM HAYaJIbHOI'O TEXHUYECKOTr0 KOHCTPYUMPOBAHMS M MPOrpaMMHUPOBAHMS,
O3HAaKOMJIEHHE C OCHOBAMM QJITOPUTMHU3ALNH, Pa3BUTHE A0CTPAKTHOTO MBILLUICHMUS,
HO M YHHBEPCAJbHBIX KoMmeTeHIMii (SOft-kommeTeHIMiI) — HaBBIKOB, HE
CBSI3aHHBIX C KOHKPETHOM MPEIMETHOM 00J1aCThIO, TAKMX KAK PA3BUTHE TBOPUYECKUX
crocoOHOCTeH eTeil, n300peTaTeIbHOCTH, YMEHHE paboTaTh B KOMaH i€, paboTaTh
¢ uHdopmanuei.
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Bua nporpammeli: MoauduimpoBaHHasi, KOMILTIEKCHAS.

Kareropusi o0yuarwmuxcsi: mporpaMma IpeaHa3HadeHa ajisg padoThl C
obyuyarorumucs 10 -4 et (5-7 kmaccsl 0011e00pa30BaTEIbHOMN IIIKOJIBI).

AKTYaJIbHOCTBH MPOrpaMMbl 00YCJIOBJIEHA COL[UATIBHBIM 3aKa30M 00IIeCTBA
Ha TEXHUYECKM TPAMOTHBIX CIEUHUAIUCTOB B 00JIACTU POOOTOTEXHUKH,
MaKCUMaJIbHON 3()PEKTUBHOCTHIO Pa3BUTHS TEXHUUECKUX HABBIKOB CO IIKOJIbHOTO
BO3pacTa; Imnepefadyel oOydaromMMmcsi CJI0KHOTO TEXHMYECKOro MaTrepuaia B
MPOCTOM  JOCTYHMHOM (opme; pealn3aluel JUYHOCTHBIX MOTPEOHOCTEN U
KU3HEHHBIX TJIAHOB; peaju3alueldl MPOEeKTHOW AEATENbHOCTU IIKOJbHUKAMU Ha
0a3e COBPEMEHHOTO O0OpYy/IOBaHHSA, a TAaK)KE MOBBILICHHBIM HHTEPECOM JeTeil
IIKOJILHOT'O BO3pacTa K poOOTOTEXHUKE.

Hcnonb3oBaHue COBPEMEHHBIX NEAArorMuecKuX TEXHOJIOTH, METOJ0B U
NPUEMOB; Pa3IMYHbIX TEXHUK U CIIOCOO0OB pabOThI; COBPEMEHHOTO 00OpYI0BaHMS,
MO3BOJISIONIETO UCCIEA0BaTh, CO3/1aBaTh U MOJECIMPOBATh pa3iudyHble OOBEKTHI U
CUCTEMBI U3 001acT POOOTOTEXHUKH, MAIIMHHOTO OOYYEHHS U KOMIIBIOTEPHBIX
HayK, 00ecleynBacT HOBU3HY NMPOTrPaMMBbl.

Ilenarornyeckasi nejiecoo0pa3HOCTb NPOIrPaMMBbI.

B mpouecce KOHCTpyMpoBaHUST M MPOTPAMMHUPOBAHMS  YIPaBISIEMBIX
MojieNiel o0yyarouecs MojiydaTr JIONOJIHUTENbHbIE 3HAHUS B 00JacTH (PU3MKH,
MEXaHUKHU U NUHPOPMATUKH, YTO, B KOHEUHOM UTOT'€, U3MEHUT KapTUHY BOCTIPUATHS
UMHU TEXHUYECKUX AUCUUILINH, IEPEBOMS UX U3 pa3psala YMO3PUTEIbHBIX B pa3psij
IPUKIIAJHBIX.

OCHOBHbIE MPHUHIUIIBI KOHCTPYMPOBAHUS MPOCTEHIINX MEXaHUYECKUX
CUCTEM U JITOPUTMBI X aBTOMATUYECKOTO (DYHKIIMOHUPOBAHUS O] YIIPABICHUEM
OpOrpaMMHUPYEMBIX  KOHTPOJUIEPOB,  MOCIY’KAaT  XOpOWIEH  MOYBOM  JJId
MOCIIEYIOIIETO OCBOCHHUS 00JIee CI0KHOTO TEOPETUUECKOT'0 MaTepuaia.

OTin4uTe/IbHbIE 0CO0EHHOCTH NMPOrPAMMBI

3aHsATHS 110 TAaHHOM MporpaMMe MOTYT MTPOBOIUTHCA KaK B OUHOHM Popme, Tak
U C MPUMEHEHHUEM JIUCTAHIIMOHHBIX TEXHOJIOTUHN U (MIJIN) 3JIEKTPOHHOTO OOYUEHHUS.

ITo ma"HO¥ MporpamMme B JICTHUH NTEPHUO MOKET OBITh OpraHU30BaHa padboTa
c 0OyyarouMMucs, KOTOpbIE MPOXOJAT MOATOTOBKY JI Y4YacTHS B MAacCCOBBIX
MEPOTIPUATHUAX, paOOTAIOT HAJl WHANBUIYATbHBIMU WM KOMaHIHBIMH MTPOCKTaMH,
a TaKKe MPOSBISIOT 0COOBIN MHTEPEC K BEIOPAHHOMY BHUJY 1€ATEIbHOCTH.

1.1. leas u 3apaumn

Heab: pa3BuBaTh TEXHUYECKHE, I[IO3HABATEIbHBIE M  TBOPUYECKHUE
CIIOCOOHOCTH OOYYarOMMXCA B TMPOIECCe H3YYEHUS OCHOB POOOTOTEXHUKH U
MIPOEKTHO-UCCIEA0BATEIBCKON NS TEIbHOCTH.

3amavu:
1. Obyuarowue:



— U3YYUThH COCTOSTHUE U MEPCTIIEKTUBBI POOOTOTEXHUKH B HACTOSAIIEE BPEMS;

— W3YYUTh IPUHIHUIIEI paOOTHl POOOTOTEXHUYECKUX HIEMEHTOB,;

- 00y4UTh BJIAQJCHHUIO TEXHUYECKOM TEPMHUHOJOTHUEH, TEXHUYECKOU
IPaMOTHOCTH;

- 00y4UTh OCHOBaM MPOCKTHUPOBAHUS, MOJCIUPOBAHUS, KOHCTPYHPOBAHUS
POOOTOTEXHUYECKUX YCTPOUCTB;

— U3YYUThH MPHEMBI U TEXHOJIOTUU Pa3pabOTKH MPOCTEUIITNX aJrOpPUTMOB U
nporpaMMHUpOBaHUs Ha KOHCTpykTope Zmrobo intelligence storm

- (hopMHPOBATH YMEHUE MOJIb30BATHCA TEXHUYECKON TUTEPATypOii, paboTaTh

¢ uHpopmarluei;
- 00y4uTh OCHOBaM 3D TEXHOJIOTHUH.

2. PazBuBarommue:

- (hopMHpOBaTH HHTEPEC K TEXHUYECKUM 3HAHUSIM;

— CTUMYJIMpPOBAaTh  MO3HABATEJIbHYHD M TBOPYECKYID  aKTUBHOCTH
00ydJaromuxcs MOCPEeACTBOM BKIFOUCHUS X B PA3IUYHBIC BUJIBI COPEBHOBATEILHON
Y KOHKYPCHOM JI€SITETbHOCTH;

— pa3BHUBATh HABBIKK UCCJICAOBATEIBCKOW U IPOCKTHOU €A TENBHOCTH;

- pa3BuBaTh y OOydYarolmuxcs MamsTh, BHUMAaHHUE, JIOTHYECKOE,
MPOCTPAHCTBEHHOE U AHAJIMTUYECKOE MBILIJICHUE, B TOM YUCIIE OCPEACTBOM UTPbI
B IIAXMAThl ¥ 3aHATUUA NPUKIATHON MAaTEMATUKOM.

3. BocniurarTeanHble:

— BOCIIMTHIBATH JTUCITUTUTHHUPOBAHHOCTD, OTBETCTBEHHOCTD,
CaMOOPTaHHU3aIInIo;

- (hopMupoBaTh YYBCTBO KOJUICKTHBM3MAa W B3aHMMOIIOMOIIM, HAaBBIKH
KOMAaH/IHOI'0 B3aUMOJEHCTBHA.

1.2. O:xuxaemblie pe3yabTaThl

B pesynbTate ocBoeHuss 00ydJaromuecs J0KHBI 3HATH:

- TpaBwiia 6€30MaCHOTO MOJIL30BaHUS 000PYI0BaHUEM,

— OCHOBHYIO TEXHHYECKYIO TEPMHUHOJIOTHIO B 00JACTH POOOTOTEXHUKU H
IPOrpPaMMHUPOBAHHS;

- 00opyaoBaHHE, UCTIOIB3yEMOE B 00JIACTH POOOTOTEXHUKHU;

— OCHOBHBIE MPHUHIMIBI PabOThl ¢ POOOTOTEXHHMUYECKHMH HaOOpaMHu U
KOMITBIOTEPHOW TEXHUKOW;

— OCHOBHBIE Chephl MPUMEHEHUS POOOTOTEXHUKH, MEXaTPOHUKH;

— OCHOBHI IPOTPAMMHPOBAHUS.

YmMmern:

- co0yoaaTh TEXHUKY 0€30MacHOCTH;

- OpraHu30BBIBAaTh pabouee MEeCTO;

- Ppa3pabaTbhIBaTh MPOCTEUIIINE CUCTEMBI C MCIOIb30BAHUEM 3JIEKTPOHHBIX
KOMIIOHEHTOB U POOOTOTEXHUYECKUX AJIEMEHTOB;



- paspabarbiBaTh NPOCTEHIINE aNTOPUTMBI W CHUCTEMBI YIpPaBICHUS
POOOTOTEXHUYECKIMH YCTPONCTBAMH;

- pa30uBaTh 337a4M HA MOA33]aUH;

- paboTath B KOMaHJIE,;

- HUCKaTh, AaHAJU3UPOBATh M 0000IIaTh HEOOXOAUMYIO HH(MOpPMAIIHIO,
IPOBOAUTH €€ BepUPUKALILIO;

- TMOATOTOBHUTH W TPEACTABUTH TPAMOTHYIO TNPE3CHTAIUIO JJIS 3allUThI
IPOEKTHON PabOoTHI.

Pe3yibTaTOM yCBOCHUS 00YYAKOIIMMHUCH NPOrPAMMBI 110 PA36UEAIOU|EMY
U 60CHUMAMEIbHOMY ACHeKmam ABJIAI0TCH:

— YCTOMYMBBIM MHTEpEC K 3aHATHSAM POOOTOTEXHUKOM,

— IIOJIOKUTEJIbHAs JMHAMMKA II0Ka3aTeJIe pa3BUTUSA I103HABATEIIbHBIX
crocoOHocTel oOydaromuxcs (BHUMaHUs, MaMsITH, U300peTaTeIbHOCTH,
JOTUYECKOTO ¥ MPOCTPAHCTBEHHOTO MBILICHUS U T.JI.);

- co3JaHue 00y4aromHUMHCs TBOPUECKUX padoT;

— AaKTHMBHOE y4yacTHE€ B IPOEKTHOW U HCCIIEIOBATEIBCKON JAEATEIIBHOCTH,
BKJIFOUEHHOCTb B KOMaH/IHbIE IIPOEKTHI;

— AaKTHMBHOE y4acCTHE€ B COPEBHOBATEIBHOU U KOHKYPCHOM JESITEIBbHOCTH;

— JOCTHXKEHHUSA B MAaCCOBBIX MEPOIPUATHUAX PA3TUYHOIO YPOBHS;

— Ppa3BUTHE BOJIEBBIX KAauyeCTB JIMYHOCTH (JUCLHUIUIMHUPOBAHHOCTH,
OTBETCTBEHHOCTH, CaMOOpraHH3alnH, L[EJICYCTPEMIIEHHOCTH,
HACTONYMBOCTH B JOCTH)KEHUHU NIOCTABICHHON LENH U T.11.);

- CIOCOOHOCTh MPOAYKTUBHO OOLIaTbCsl B KOJJIEKTUBE, paboTaTh B
KOMaHJIE.

1.3. OcobeHHOCTH OpraHu3anun 00Pa30BaTeIbHOIO NMpolecca

Cpoxk peanusayuu npoepammel: IporpaMma paccuuTtana Ha 1 roj oOy4yeHus,
144 akaeMUUECKHUX YaCcOB B I'OJl

Pexxum peanuzaruu: 3aHATHS O POOOTOTEXHUKE MPOBOASATCA 2 pas3a B
HEJIETIO MO 2 akaJeMHUYecKux daca (45 MUHYT) ¢ nepepblBOM 5-10 MUHYT. 3aHATHS
HOCSAT THOKHN XapakTep C y4eTOM IPEANOYTCHHH, CIIOCOOHOCTEH M BO3PACTHBIX
ocoOeHHOCTeH oOydJarommxcs. | 3aHATHE B HEACTIO OTBOJIUTCS Ha Pa3BUBAIOIIUI
OJIOK IPOTpPaMMBI.

dopma opraHu3anum 1eATeJIbHOCTH JeTeli: TBopueckoe 00beTuHEHNE.

I'pynna oOydarommuxcs Qopmupyercs u3 pacuera He Oonee 10 yemoBek.
Hab6op oOyvaromuxcst mpoBoauTcs 0€3 mpeBapuTeIbHOTO 0TOOpa IeTei.

3aHATHS TPOBOASTCS B KaOMHETE, 0OOPYIOBAaHHOM COTJIACHO CaHUTAPHO-
AMUJEMHUOJIOTHYECKUM mpaBuiaaM u  HopmatuBam CanlluH 2.4.4.3172-14
"CaHuTapHO-3MUAEMHUOJIOTHYECKIE TPeOOBaHUS K YCTPOWCTBY, COAEPKAHUIO U
OpraHu3aluy pekuMa padoThl 00pa30BaTEIBHBIX OPTaHU3AIUNA JTOMOIHUTEIHLHOTO
oOpa3oBaHus neteit'.

IIpuHIMNBI OPpraHu3anuu 00Pa30BaTeILHOI 1eATeJbHOCTH:



- HayuHocTh. DTOT mpuHUUN TpeAonpenenser cooOlleHne o0ydaeMbIM
TOJIbKO JJOCTOBEPHBIX, MPOBEPEHHBIX MPAKTUKON CBEJICHUM, MpU 0TOOPE KOTOPHIX
YUYUTHIBAIOTCS HOBEUIIINE TOCTUKEHUS HAYKU U TEXHUKHU.

- HoctynHocth. I[lpeaycmaTpuBaeTr COOTBETCTBUE OOBEMa U TIIYOHHBI
y4eOHOro Marepuana ypOBHIO OOILEro pa3BUTUs ydallUuXcs B JAHHBIA MEpUOJ,
Oyiarogaps 4emy, 3HaHUS U HABBIKU MOTYT OBITh CO3HATENILHO U MPOYHO YCBOCHBI.

- CBs3b Teopuu C mpakTukoi. OOs3bIBaeT BECTH OOydYEHUE TaK, YTOOBI
oOy4JaeMble MOIJIM CO3HATEJIBHO MPUMEHSTh MPUOOPETCHHBIE MMHU 3HAHUSA Ha
MpaKTHKE.

— Co3HaTeNnbHOCTh M aKTUBHOCTh 00yueHusa. B mporecce oOydeHust Bce
JIEUCTBUSI, KOTOpbIE OTpadaThIBaeT YUYEHHK, JOJDKHBI OBITh 000CHOBaHBI. HykHO
YUUTh TIKOJIHHUKOB KPUTHUUECKH OCMBICIUBAaTh, M OIICHUBATH (aKThl, Jesas
BBIBOJIbI, pa3peliaTh BCE COMHEHUS C TEM, YTOOBI MPOIECC YCBOCHUS U HapaOOTKU
HEOOXOAUMBIX HAaBBIKOB MTPOUCXOUIN CO3HATEILHO, C MOJTHON YOSKICHHOCTHIO B
NpaBUIBHOCTH  OOy4YeHUs.  AKTHBHOCTH B OOy4YeHHUH  MpeArnojaraet
CaMOCTOSITEJIbHOCTh, ~ KOTOpas  JOCTHTAeTCs  XOpOIIeH  TEOPETUYECKOU |
PaKTUYECKOUN MOArOTOBKOW U pabOTOM meaarora.

- Harnsgaocts. O0BsICHEHUE TEXHUKU COOPKU POOOTOTEXHUYECKUX CPEJICTB
HAa KOHKPETHBIX WU3JICIUSAX W TPOTPpaMMHBIX NpoaykTa. [l HarsIAHOCTH
OPUMEHSAIOTCS CYHIECTBYIOIIME BHUIEO MaTEpHalbl, a TAKXKE MaTepuajbl CBOETO
U3TOTOBJIEHUS.

- CHCTeMaTHYHOCTh U MOCJIEI0BATEIHbHOCTh. Y UeOHBIN MaTepuai AaeTcs 1o
ONPENICICHHONW CUCTEME U B JIOTUYECKOW MOCIEI0BATEIBHOCTU C LIEJIIO JYUIIEro
ero ocBoeHus. Kak nmpaBuio 3TOT NpUHIIUI NPEyCMaTPUBAET U3YUEHUE MPEIMETA
OT MPOCTOTO K CIIOKHOMY, OT YaCTHOTO K O0IIEMYy.

- IIpouyHoCTh 3aKkperieHus 3HaHWH, YMEHUH 1 HaBBIKOB. KauecTBO 00yueHMs
3aBUCUT OT TOTO, HACKOJIbKO MPOYHO 3aKPEIUISAIOTCS 3HAHUSA, YMEHHS U HaBBIKU
y4Yalluxcs, I[MOATOMY 3aKpEIUVIEHWE YMEHUW W HAaBBIKOB JOJDKHO JOCTHIaThCs
HEOJHOKPATHBIM 1I€JICHAIIPABICHHBIM IOBTOPEHUEM U TPEHUPOBKOM.

- NanuBuayanpHeIi moaxoa B oOydeHuu. B mporecce oOydeHms: megaror
UCXOJUT W3 WHIUBHIYATbHBIX OCOOCHHOCTEW JETe W ONUpasich Ha CUIIBHBIC
CTOPOHBI y4Yallerocsi, OBOJWUT €ro TMOATOTOBICHHOCTh JIO YPOBHS OOIIUX
TpeOOBaHUH.

OT1iIn4uTe/IbHbIE 0CO0EHHOCTH NMPOrPaAMMBbI

[Iporpamma siBnsiercst 0a30BOM ¥ HE MPEANOIAraeT HATUYKS y 00 ydarouuxcs
HaBBIKOB B 00J1aCTU pOOOTOTEXHUKHU U MPOTPAMMUPOBAHUA. Y POBEHb MOATOTOBKHU
YYAIIUXCSI MOXKET ObITh PA3HBIM.

[Ipu monbope wmaTepuanoB ¥ TUIAHUPOBAHWM 3aHATHUS HEOOXOIMMO
MaKCUMAJIbHO YYUTHIBaTh OCOOCHHOCTH TpPYIIIbI, BKJIIOYaTh IOUCKOBBIE U
HCCIIEIOBATEIBCKUE METObI, 0053aTEIbHO 00y4aTh BECTU JUAJIOT, TUCKYCCHIO.



Pabouasi mporpamma mnoctpoeHa Ha 6a3e 00pa30BaTeILHON IPOTPAMMBI JIS
miardopmbel Zmrobo intelligence storm.
Konctpykrop Zmrobo intelligence storm mnpemocraBnser oOydarommmcs
BO3MOXHOCTh TMPUOOpPETaTh Ba)KHbIC 3HAHMS, YMECHUS W HABBIKM B TIPOIECCE
CO3JIaHMsI, POTPAMMHUPOBAHUS U TECTHPOBaHUs poOOTOB. KoHCcTpykTOp Zmrobo
intelligence storm wu mnporpaMMmHOe oOOeClEYCHHE K HEMYy IPEI0CTaBIsACT
NPEKPAaCHYI0 BO3MOXHOCTh YYHTBhCI pPEOCHKY Ha COOCTBEHHOM  OIIBITE.
[IporpammHoe oOecriedeHne OTIMYACTCS  JIPYKECTBEHHBIM  HHTepdeiicom,
MO3BOJISIOIIAM CAMOCTOSATEIBHO WJIM C TIOMOIIBI0 BCTPOSHHBIX YPOKOB OCBAMBATh
nporpaMMupoBaHue. BaxHo, 9TO TIpu 3TOM peOEHOK caM CTPOUT CBOM 3HAHUSA, a
YyUUTENb B 00pa30BaTEILHOM MPOIIECCE BHICTYMAET THIOTOPOM.

[Tnatpopma EV3 BrirouaeT B ceOst HAOOp HaCTpauBaeMbIX YUEOHBIX 3a1aHUM.
OHHM MOCTABISAIOTCS B IU(YPOBOM BHUJIC M JIETKO HHCTAUTUPYIOTCS B TIPOTPAMMHYEO
cpeny Zmrobo intelligence storm. Huskuii mopor BXOXIACHHS B MPOTPAMMHYIO
cpeny Zmrobo intelligence storm, no3BosisieT mporpaMMHUpOBaTh poOOTa yXKe Ha
NepPBOM 3aHATHH TIO POOOTOTEXHHKE, [a)Xe CaMOMYy HEIMOJATOTOBICHHOMY
yJaimeMycs, a MHTYUTUBHO TIOHATHBIN HHTEpdeiic o0erdaeT 3Ty 3aauy.

Teopernueckass dYacTh OOydeHHS BKJIIOYaeT B ceOsS 3HAKOMCTBO C
Ha3HaYCHHEM, CTPYKTYpOHl H YCTPOWCTBOM pOOOTOB, C TEXHOJOTHYECKUMHU
OCHOBaMHU COOpPKM M MOHTa)ka, OCHOBAaMH BBIYHCIUTEIBHON TEXHUKH, CPEICTBAMH
oToOpakeHus UHPOPMAITUH.

K 0CHOBHBIM OTJIMYHUTEJIbHBIM 0COOCHHOCTAM HACTOSIIEH MPOrPaMMbI
MOKHO OTHECTH:

- KEHCOBYIO CHCTEMY OOyYCHHUS;

- oOy4eHHEe MPOEKTHOM eI TeIbHOCTH,

- HaIpaBJICHHOCTH Ha pa3Butue SOft-kommeTeHImiA.

Kaxplil kerc cocTaBiIgeTCsl B 3aBUCUMOCTH OT TEMbI MU KOHKPETHBIX 3a/ady,
KOTOpBIE MPEIYyCMOTPEHBI MPOTrpaMMOil, ¢ y4eTOM BO3PACTHBIX OCOOCHHOCTEM
neTed, X UHAUBUYaJIbHON MOJTOTOBIEHHOCTH, U COCTOUT U3 TEOPETUYECKOU U
MMPAKTUUYECKON YaCTH.

Coneprxanve MpakTUYECKUX pabOT M BUJBI IPOEKTOB MOTYT YTOUHSATHCS, B
3aBUCUMOCTHA OT HAaKJIOHHOCTEW ydalllMXcs, HaJIMYUs MaTepuajoB, CPEICTB U Jp.
Mopenu coOuparorcst 100 MO TEXHOJIOTHYECKUM KapTaM, 00 B cuily (haHTa3nuu
oOydarommxcs. [To Mepe 0CBOCHHS TPOCKTOB MPOBOSTCS COPEBHOBAHMS POOOTOB,
CO3/IaHHBIX UHANUBUYaTbHO VI IPYIIIaMU.



2. VYAEBHO-TEMATUUYECKUMU ILJIAH
2.1.1. Ocnoenoiut 610K

KoauuecTBO 4yacoB

Ne Pa3nen
Teopus IIpakTuka Bcero
1. | BBenenue B 00pa3oBaTelbHYIO MPOTpaMMmy, 1 1 2
TEXHUKa 0€30TIaCHOCTH
2. | OcHOBBI KOHCTPYHUPOBAHUS. 4 14 18
3. | OcHoBBI mporpaMMupoBanust Zmrobo 8 22 30
intelligence storm
4. | IoaroToBka NpoOEKTHBIX padOT 2 18 20
5. | 3amuTa mpoeKToB 2 2
6. | Pabora B UnTepnere. [louck nndopmaruu o 1 3 4
Jlero - copeBHOBaHUSIX, ONMTUCAHUN MOJIENEH,
dhoTorpaduii poOOTOB.
7. | Pa3paboTka KOHCTPYKIHIT POOOTOB st 2 24 26
BBITIOJTHEHUS Pa3IMYHBIX 3a]1a4.
8. [ToaroroBka Kk COpeBHOBaHUSM 2 16 18
9. | IloaroToBka MpOeKTHBIX PabOT 2 20 22
10. | 3amura mpoekToB 2 2
Hroro: 22 122 144




3. COIJEP KXAHUE ITPOI'PAMMBbI
Pa3nen 1: BBenenue B po0OTOTEXHUKY.
Tema: Ilonamue o Pobomomexnuke
Beenenue B Hayky o po6oTtax. OCHOBHBIE BUJIBI POOOTOB, UX MPUMEHEHHUE.
Hamnpasnenus pa3sutus poOoTorexuuku. HoBelime 10CTHKeHNsI HAYKH U TEXHUKHU
B CMEXKHBIX 00JIaCTAX.
TexHuka 0e30MaCHOCTH.

Pa3nen 2: OcHOBBI KOHCTPYHPOBaHMS. XapaKTepPUCTUKHN PodoTa.

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

JomamHass 1 oOpa3oBaTenbHash BepcHs, cxojcTBa W paznuuusa. O0630p
COJIEP)KMMOr0 HaOOpOB  (JIaTYMKH, CEPBOMOTOpPHI, OJIOK, MpPOBOJA, JETalIH
KOHCTpyKTOpa). Ha3Banus neraneil.

Paszgen 3: OcnoBsl nporpamvuposanusa ZMrobo intelligence storm.

Tema: O030p cpeabl NPOrpaMMHpPOBAHUS.

[Tanutpa 610k0B. CripaBounbie MaTepuainbl. Camoyuutens. [Ipoexkt. HoBas
nporpamma. CoxpaHeHHe TPOeKTa, MporpamMmbl. OCHOBATENbHBIN Pa300p MaTUTPHI
6sokoB. Coenunenust 6;10koB. [lapamnensubie nporpammel. [lonkintouenne podora
K KOMITbIOTEPY U 3arpy3ka nporpammbl. USB-coenunenue. Bluetooth-coenqunenue.
OOblyHasi 3arpys3ka. 3arpy3ka C 3alyckoM. 3amyck ¢parmMeHTa MNpoTrpaMMBI.
HaGmonenne 3a coctosnuem mnoptoB. O6o3peBaTens namsaTd. Busyanmuzanus
BBINIOJIHSIEMOM B TaHHBIA MOMEHT YaCTU MPOrPAMMBI.

Tema: Motopsl. IIporpammupoBaHue JABHKEHHH 10 PaA3JTUYHBIM
TPaeKTOPHUAM.

KonctpyupoBanue »skcmnpecc-6ora. Ilonarue cepBoMoTop. YCTpOMCTBO
cepBomoTopa. [TopThI 151 MOAKITIOUEHHSI CEPBOMOTOPOB. 3eJIeHast mainuTpa 0JI0KOB
(HeiictBus). [lonoxurenbHOE U OTpULIATENbBHOE ABUKEHHE MOoTOopa. OnpeneseHue
HaIpaBJIeHUs] JBH>KEHUSI MOTOpOB. bioku «boabmoi morop» u «CpenHui
MoTop». Bei6op mopTta, BeIOOp peskrma paboThl (BHIKIIOYHTH, BKIIIOUNUTD, BKIIOUYUTh
Ha KOJIMYECTBO CEKYH[, BKJIIOUWTh Ha KOJMYECTBO TIPaqyCOB, BKJIIOUHUTH Ha
KOJMYECTBO 000POTOB), MOIITHOCTH JBUTATENS. BRIOOp pekriMa OCTaHOBKH MOTOPA.

biok «He3aBucumoe ynpasiaeHue wmoropamu». biok «Pyaesoe
ylpaBJieHue

Vupaxuenue 1. OTpaboTka OCHOBHBIX JIBUKEHUU MOTOPOB.

VYupaxuenue 2. Pacuer neuxeHust poO0Ta Ha 3aJaHHOE PACCTOSIHUE.

Ynpaxuenue 3. PacdyeT ABUKEHUN MO JIOMAHOMN JTUHUMU.

3amaHus 7151 CaMOCTOSATEILHOW pabOoTHI.

Tema: Padora ¢ moacBeTKkoi, IKPAHOM U 3BYKOM.

Paborta ¢ sxpanom. BeiBoj ¢uryp Ha 3kpaH gucies. Pexxum oToOpakeHus
¢uryp. BpiBoa snemeHTapHBIX (UTYp Ha 3KpaH. BbIBOJI puCyHKa Ha 3KpaH.
I'paduueckuii penakrop. BeiBoa pucyHka Ha SKpaH.

3agaHus AJIs1 CAMOCTOSITEILHOM PaOOTHI.
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Pabota ¢ noxnceetkoil kHomok Ha Osoke EV3. biiok maankaTopa coctosiHus
Monayiisa. Beibop pexuma. VYmpaxuenue. JleMoHcTpanus pabOThl MOACBETKHU
KHOMOK. Pabora co 3Bykom. biiok Bocipon3BeieHus 3ByKOB. PexxrM pourpbIBaHUs
3ByKOBOro (paiina. BocnpousBeneHue 3amucaHHOro 3BYyKOBoro daina. Pexum
BOCMPOU3BEAECHUSI TOHOB U HOT.

3aaHus 711 CaMOCTOSATEILHON paboThI.

Tema: Huxa. IIpepbiBanune uukia. Huka ¢ mocrycaosuem.

OpanxeBast nporpamMHasi nanutpa (YmnpaieHue omneparopamu). CueTyuk
utepaunii. Homep mnukna. YcnoBue 3aBepuienust pabotTel 1ukia. [IpepsiBanue
nukia. Bapuantel BbixoAa W3 mukia. lIpepbiBaHHE BBINOJHEHUA LUKIA W3
napasieabHOW BETKU MPOrPaAMMBL.

3aaHus 11l CaMOCTOSITEIbHOM PabOTHI.

Tema: Ctpykrypa “Ilepexiarouarenn”.

Ecomn — 1o. bnok “Ilepexkirouarens”. IlepexitouaTens Ha BHJ BKJIAJOK
(monnast Qopma, kparka Qopma). JlomonHUTENbHOE YCIOBHE B CTPYKTYpe
ITepexmnrouarens.

3ajaHus s CaMOCTOSITEIbHOM PabOTHI.

Tema: PaGora ¢ naTuynkamu.

JlaTuyuk kacaHus.

Bremnuit Bun. Pexxum mnsmepenus. Pexxum cpaBHeHus. Pexum oxumgaHus.
N3menenne B Oinoke oxkujanus. PaGora Oioka mNEpexiTrOYeHHs] C MPOBEPKOU
COCTOSIHUS JaTYMKa KacaHHUs.

YnpaxHeHus.

3aanus 711 CaMOCTOSTEILHON paboThI.

JlaTuuk uBera.

JlaTyuk 11BeTa M MPOTrpaMMHBIi 0710k qaTunka. O0JacTi KOPPEKTHON pabOThI
natauka. Beibop pexxuma paboThl gaTuvka. Pexxum ompeneneHuss ¥ CpaBHEHUS
nBera. Pexxum n3MepeHuss ”HTEHCUBHOCTH OTPaKEHHOTO cBeTa. Pesxxnm n3mepeHus
WHTECHCUBHOCTH BHEIITHEr0 OCBemIeHUd. Pexum kanuOpoBku natduka. [Ipumep
BBITMIOJTHEHUS PeXKUMa KaTHOpoBKU. PesxuM 0kuiaHus 1aTYMKa 1[BETA.

YnpaxHeHus.

3amanus 711 CaMOCTOSATEILHOW pabOoTHI.

JJaTYMK rUPOCKONNYECKUM.

JlaTduk TUPOCKOT M MPOrpaMMHBINA OJ0K AaTduka. Hampasienue BpalieHus.
Pexxumbl paboThI JaTYMKa THPOCKOIL.

YnpaxHeHus.

3amaHus 7151 CaMOCTOSTEILHOW pabOoTHI.

JJaT4yuK yJabTPa3ByKOBOIA.

JlaTauk ynbpTpa3Byka H TPOTpaMMHBIA OOk gaTduka. OrmpeaeneHue
pas0poca mycka BostH. CTpyKkTypa 0JI0Ka yJIbTpa3ByKa B peKUME U3MEPCHHUS.

YnpaxHeHus.

3agaHus AJIs1 CAMOCTOSITEILHOM Pa0OTHI.

NudppaxkpacHblil J1aTYUK.
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NudpakpacHbiéi matyuk, MasyoK M HMX HporpaMMHble Oyioku. Pexum
OINpEJIENICHUs] OTHOCUTENIBHOIO PAcCTOSHUS A0 00bekTa. Pexum omnpeaeneHus
PACCTOSIHUSI U YIJIOBOTO MOJIOKEHUSA Masika. MaKkcuMalbHbIE YIJIbI OOHApYKEHUs
uH(ppakpacHOro masika. PesxxuMbl mporpaMMHOro 0Ji0ka MH(PAKpaCHOTO AaTyHKa.
PexxuM nMCTaHIMOHHOTO yIpaBJIEHUS.

YnpaxHeHus.

3amaHus Il CaMOCTOSITEIbHOM PabOTHI.

Pa3nen 4: IloaroroBka npoeKTHLIX pador.

OOyuaromuecss paboTaroT HaJl NPOEKTaMU poOOTOB, UHAUBUIYAIBHO WIH B
coctaBe KoMmaHabl. TemaTHKy BBIOMPAIOT CAMOCTOSITENIBHO WM C TMOMOIIBIO
HAaCTaBHUKA.

Pa3nen 5: 3amuTa npoexkToB.
3amura IpPOXOJUT B BUIC NPE3CHTAIMU IIPOSKTOB HAa OTKPBHITOM 3aHSTHH,
KOH(pEPEHITUHU, POAUTECIIBCKOM COOPAHHUH H JIP. MEPOITPUATHSIX.

Pa3nen 6: PaGoTa B nHTEpHeTe.
[Touck wH(OpMAaMKM O COPEBHOBAHUSX, OMHCAHUS MOJENEH POOOTOB H
MHCTPYKLUH K HUM, UJIeH IS CO3JaHUS TPOEKTOB.

Paznen 7: Pa3paboTka KOHCTPYKIMH PoOOTOB.

Pa3zpaboTka, cOopka, mporpaMMHUpOBaHHE M TECTUPOBAHHE POOOTOB st
pelIeHus pa3InyHbIX 3aa4.

Pasjen 8: IloaroroBka K COpeBHOBAHUSIM.

3HAKOMCTBO C PETrJIaMEHTOM COPEBHOBAHHM MO POOOTOTEXHUKE, B YACTHOCTH
C BUJAMHU COpPEBHOBaHUN. 3HAKOMCTBO C Pa3IUYHBIMU TPEOOBAHUSIMH K Pa3HBIM
BO3pAacTHBIM KaTteropusmM. PaccMoTpenune ciaObIX M CUIIBHBIX CTOPOH KaXKJI0TO BH/IA
COpPEBHOBAHU.

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

Tema: CopeBHoBanus “Cymo”.

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

YnpaxHeHus.

3amanus 711 CaMOCTOSATEILHOW pabOoTHI.

CopeBHOBaHMUS.

Tema: IIporpaMmmupoBaHue IBUKEHUS 110 JIUHHUH.

BapuanTel cnegoBaHusi mo JduHUU. BapuanThl poOOTa C OJAHUM M JIByMsI
naTaukamu 1Beta. KammOpoBka matdukoB. OTpak€HHUE CBETOBOTO IMOTOKA TPH
Pa3sHOM pACHOJIOKEHUU JTaTYMKA HAJ MOBEPXHOCTHIO JUHHHU. AJICOPUTM PYYHOU
KauOpoBku. OmpenesieHHe TEKYIIEr0 COCTOSHHS — JIaTYUKOB.  AJITOPUTM
ABTOMATUUYECKON KamuOpOBKH. AJITOPUTM [JBHXKEHHS 1O JuHUM “3ursar”
(nuckpetHas cuctema ynpasieHusi). Anroput™ “Bonna”. ITlowck u moacuet
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nepekpectkoB. MHBepcHas nuHuA. [Ipoe3n HMHBEPCHOrO ywacTka C TpeMms
JAaTYMKAMHU 1BETA.

YupaxHeHus.

3aaHus 711 CaMOCTOSATEIBLHON paboTHhI.

Tema: CopeBHoBanus “KereJbpunr”.

Pernament coctsazanuii. CopeBHoBanue “Kerenbpunr”. Pasmepsl poGota.
Bec pobota. BapuanTsl KoHCTpyKIui. [IprmMepsl anropuTMos.

YnpaxHeHus.

3aaHus 711 CaMOCTOATEIbHON paboThI.

CopeBHOBaHMUS.

Tema: IloaroroBka Kk BHyTPEHHUM COPEBHOBAHUAM.

3HAKOMCTBO C pErJIaMEHTOM  MEKJIYHAapOAHBIX COPEBHOBAHMN IO
poboTtorexHuke “WRO”. 3HaKOMCTBO C PA3NMUYHBIMU TPEOOBAHHUSIMHU K Pa3HbIM
BO3pacTHBIM KaTteropusm. PaccMoTpenue ciabblX U CHIIbHBIX CTOPOH KaX10ro BUIa
copeBHOBaHu. PazpaboTka pobora. H)xeHepHast KHUTA.

TpeHnpoBKa Ha MOJISIX.

Tema: BHyTpeHHUe COpeBHOBaHMSI.

[ToaroroBka. CopeBHOBaHUs. Pe3ynbTaThl.

Pasnen 9: IloaroroBka npoeKTHLIX padoT.

OO6yuaromuecs paboTalOT HaJ MPOEKTaMu pOOOTOB, MHANBUAYAIbHO WU B
coctaBe KoMaH/Abl. TemaTHKy BBIOMpAIOT CAMOCTOSITENIBHO WM C TOMOIIBIO
HAaCTaBHHUKA.

Paszjnen 10: 3amura npoexkToB.

3aimuTa IpoXOoIUT B BUJIE MTPE3CHTAIIMN TPOCKTOB HA OTKPHITOM 3aHITHH,
KOH(EpeHITUHU, POUTEITBCKOM COOpaHHUH U JIP. MEPOIIPHUSATHSX.
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4. OBECIIEYHEHHUME ITPOI'PAMMBbI

4.1. MeTtoanueckoe odecrieuyeHue

[TocTpoenue 3aHsiTUSI BKJIIOYAET B ce0s (PpOHTAIbHYIO, HHIUBUAYAIBHYIO U
IPYIIOBYIO paboTy, a TakKe HEKOTOPhI COPEBHOBATENbHBIA JJIEMEHT.
[Iporpammoii mpeayCMOTpPEHO MPOBEICHHE KOMOMHUPOBAHHBIX 3aHITHI: 3aHATHS
COCTOSIT U3 TEOPETUUECKON U MPAKTUUECKON YacTel, MPUUIEM OO0JIbIIIEE KOJIMUECTBO
BPEMEHU 3aHUMAET UMEHHO MIPAKTUYECKAS YACTb.

Dopmbl opeanuzauuu yUeOHbIX 3AHAMUIL .
- Oecena;

- JIEKIIHS,

- J1abopaTopHO-TIpaKTHYECKas padboTa;

- TEXHUYECKOE COPCBHOBAHWC;

- TBOpYECKas MacTepcKasi;

- WHAWBHUAYaJbHAs 3alMTa MPOCKTOB,;

- TBOPYECKHI OTYET.

Memoowt odpazoeamenbHOl 0eamMenbHOCHU:

— 00BSCHUTENHbHO-MILTIOCTPATUBHBIN;

— DBPUCTUYECKUN METOI;

— METOJI YCTHOTO M3JI0KEHUS, TO3BOJISIONINI B TOCTYITHON (popMe JOHECTU
710 00yYaroUIuXCsl CII0KHBIA MaTepua,

— METOJi MPOBEPKH, OIEHKU 3HAHWM W HABBIKOB, MO3BOJSIONUIUN OLIEHUTH
NepelaHHble TEeJaroroM Marepuajibl M, M0 HEeO0OXOIMMOCTH, BOBPEMSI BHECTH
HEOOXOIMMbIE KOPPEKTHUPOBKH MO YCBOCHHUIO 3HAHUM HA MPAKTUYECKUX 3aHITHUSIX;

— HUCCIICIOBATEIIbCKUNA ~ METOJ]  OOyuYeHHus, Jaronuid  00yJaromuMcs
BO3MOXHOCTb TMPOSIBUTH ce0s, TOKa3aThb CBOM BO3MOXXHOCTH, JOOUTHCS
OTIpEJICIICHHBIX PE3yIbTaTOB.

- MpoOJIEMHOTO H3JIOKEHHUsI Marepuaja, Korja Iepes oO0yJaromuMcs
CTaBUTCS HEKas 3aj7ada, MO3BOJIIIONIAS PEIIUTh OMPENEICHHBIM dTam Mpolecca
oOy4YeHHMsI ¥ TIEpEeHTH Ha HOBYIO CTYIIEHb O0Y4YCHUS;

- 3aKpeTUICHUS M CaMOCTOSTENbHON paboThl IO YCBOCHUIO 3HAHUU W
HABBIKOB;

— JIWAJIOTOBBIM U JTUCKYCCUOHHBIN.

Ileoazozuueckue mexuonozuu

B mpormecce oOyueHuss Mo mporpaMme, HCHOJB3YIOTCS Pa3HOOOpa3HbIC
MeIarorndecKue TeXHOJIOTHH:

- TEXHOJIOTHHM pa3BUBAIOIIETO OOy4YeHHUs, HalpaBJIeHHbIE Ha 0O0IIee
IIEJIOCTHOE pPa3BUTHE JIMYHOCTH, HA OCHOBE AaKTHMBHO-IEATEIBLHOIO crocoba
0oOy4YeHMs, YYUTHIBAIOIIME 3aKOHOMEPHOCTH Pa3BUTUS U  OCOOEHHOCTHU
WHIUBHIYYMa;
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— TEXHOJIOTUH JTUIYHOCTHO-OPUEHTHPOBAHHOTO 00yUEHUs, HAlpaBJICHHBIC Ha
pa3BUTHE HMHIWBUAYaJbHBIX MO3HABATEIBHBIX CIIOCOOHOCTEH KaXJI0ro peOeHKa,
MaKCHMaJbHOE BBISIBIICHHE, PACKPHITHE U UCTIOJIB30BAHUE €TO OMBITA;

— TeXHOJOruu  Ju@QepeHIIMpOBaHHOIO0  OOyuYeHHs, OOecleynuBarolne
oOydeHHe KaKJ0ro 00y4arouerocs Ha ypoBHE €ro BO3MOXKHOCTEH U CITOCOOHOCTE;

— TEXHOJIOTMU COTPYAHUYECTBA, pEAIN3YIOIIUE JEMOKpPAaTH3M, PaBEHCTBO,
NapTHEPCTBO B OTHOIIGHUSX TMeJarora W O0ydYaromerocs, COBMECTHO
BBIpA0aTHIBAIOT II€NIM, COJEp)KaHWE, MAlOT OIEHKHW, HaXOIsACh B COCTOSIHUH
COTPYIHUYECTBA, COTBOPYECTBA.

— IPOEKTHBIE TEXHOJIOTUHU — JJOCTHKEHHE IIeTTU Yepe3 JeTaIbHYI0 pa3paboTKy
poOJIeMBI, KOTOpas TOJDKHA 3aBEPIIUTHCS peajbHBIM, OCA3a€MbIM MPAKTUICCKIM
pe3yabTaToM, OOPMIICHHBIM TEM WJIM HHBIM 00pa3oMm;

— KOMIIBIOTEPHBIE TEXHOJOTWH, (QOPMUPYIOUINE YMEHHE paboTaTh C
nHpOpMAIIEH, UCCIeI0BaTEILCKIE YMEHHSI, KOMMYHHKATHBHBIC CITIOCOOHOCTH.

B mpakTHke BBICTYNAIOT pa3iTuyHble KOMOMHAIIMY 3TUX TEXHOJIOTUH, UX
AIIEMEHTOB.

OcHOBHBIM MemoOom  opzanHu3auuu y4eOHOoU O0eamenbHOCmU no
npozpamme A6711emcs Memoo Keicos.

Keiic — omnumcanue mnpoOJeMHONW CHUTyallud TIOHSATHOW U OJU3KOM
oOy4JaromumMcsi, pelieHrue KOTOpod TpeOyeT BCECTOPOHHEro HM3Yy4eHHs, IMOUCKa
JIOTIOTHUTENbHON WH(MOpPMAIMM U MOJEIUPOBAHUS CHUTYallMM WJIA OOBEKTa, C
BBIOOPOM HanOoJIee TOAXO/ISIIETO.

Ilpeumywecmea memooa Keucos:

- IlpakTnueckass HampaBiaeHHOCThb. KeHc-MeTro[ TO3BOJSIET  ITPUMEHUTH
TEOPETUUECKUE 3HAHUS K PEIICHUIO MPAKTUYECKUX 33/1a4.

- WUnrepaktuBHbii Gopmar. Kelic-meron obecnieunBaer Oonee 3¢ dheKTUBHOES
YCBOCHHE MaTepHaia 3a CUET BbICOKOM AMOILMOHAILHOW BOBJICYEHHOCTH M aKTHBHOTO
y4acTus 00y4aeMbIX. YYaCTHUKHU MOTPYXKAIOTCS B CUTYAIIMIO C TOJIOBOM: y Keiica ecTh
TJIABHBIN TepOM, Ha MECTO KOTOPOTrO CTaBUT ce0sl KOMaH/ia M pelIaeT mpodiemMy OT ero
uia. AKIEHT Tpyu 00Y4YEeHUH JeTaeTcsl He Ha OBJIaJICHWE TOTOBBIM 3HAHHEM, a Ha €ro
BBIPAOOTKY.

- Konkpernple  HaBblku.  Keilc-MeTon  MO3BOMSIET  COBEPLICHCTBOBATH
YHUBEpCATbHbIC HaBbIKM  (SOft-KoMITeTeHImu), KOTOphIE OKa3bIBAIOTCS  KpaiHEe
HEOOXOTMMBI B peaIbHOM paboyeM Iporiecce.

Y CII0BHO MOKHO BBIIETTUTH CIEAYIOIINE BUABI KEHCOB!

1. Un>xeHepHO-NIPaKTUUECKUIA

2. ImxeHepHO-COIMATbHBIN

3. NMmxeHepHO-TeXHUYECKUN

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

Ne DopMbl MeToabl ¥ IpUEMBI Bo3MoskHbII ®opMbI KOHTPOJIA
OpraHu3anuu AUAAKTHYECKH I
MaTepuaJ
1 OBpucTHYECKAs - 3BPUCTHUYECKUI IIPE3EHTAaLNs, (GpOoHTaNbHBIN U
Oecena uim METO/I; IUIaKaT, KApTOYKH, | UHIUBUIYalIbHBIN
JAeKIuUs - METOJ] YCTHOTO BUJIEO YCTHBIH OIpoc
U3JI0KEH U,
ITO3BOJISIOIINN B
JOCTYNHOM (opme
JIOHECTH 0
00yJaronuxcs
CJIOKHBIM MaTepHall,
2 Hrpa - IPAKTUYECKUI [IpaBuJIa UIpHl, peduieKCUBHBIN
METO[; KapTOUKHU C caMoaHaJu3,
- UTPOBBIE METO/IbI; | OTHMCAHUEM POJIeH KOHTPOJIb U
WJIH 3a1aHUH, CcaMOOIIeHKa
aTpuOyTHKA UTPHI 00yJaronuxcs
3 JlabopaTopHo- -penpOIyKTUBHBIN BHJICO, B3aUMOOIIEHKA
MpaKTHYecKast -4aCTUYHO- pe3eHTalus, o0Oy4arouMucs
pabota MTOMCKOBBIT MJIaKaThl, KAPTOUKH | paboT JIpyr apyra
C OMMCaHUEM X0/a
paboThI, CXEMBI
cOOpKH H T.I.
4 [Ipoexr - MIpEe3eHTalHs, 3aIlHUTA IPOEKTA,
HCCIICIOBATEIIECKUM | BHACO, MaMITKa y4acTH€ B HAy4HOU
METOJ paboThl HAJ BBICTAaBKE
-4aCTUYHO- IIPOEKTOM
MTOMCKOBBIH (B
3aBUCHMOCTHU OT
YPOBHS IOJATOTOBKHU
JIETEi)
5 UccnenoBanue - Mpe3eHTalus, KOH(pepeHLIHs
HCCJIEI0BATENIbCKUM | BUJIEO, OTIMUCAHUE
METOJ X0/1a uccaea0BaHus
U T.J.

Y4eOHO-MeTOAMYECKHE CPeACTBA 00yYeHUs:

— CTCIMaIU3UPOBaHHAs JINTEpATypa 10 pOOOTOTEXHHKE, ITOJ00PKa KYPHAJIOB;

— HaOOpBI TEXHHYECKOHN JOKYMEHTAIMH K IPUMEHIEMOMY 000PYI0BaHHIO;

— o0pa3mpl MOJIeIeH U CHCTEM, BBIMIOJHECHHBIC O0YJAOIIMMHUCS U TIEaroroM;

— IUTaKaThl, GOTO U BHICOMATCPHAIIBI;

— y4eOHO-METOIMYECKHEe TOCOOMs Jid Tejarora U OOydaromuxcs,
BKJIIOYAIOIINE JUAAKTHYCCKUN, WHPOPMAIIMOHHBIN, CIPABOYHBIM MaTepualbl Ha
Pa3IMYHBIX HOCUTENSAX, KOMIIBIOTEPHOE W BUIEO 000PYI0BaHUE.
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[IpumensieMoe Ha 3aHATUAX JUJAKTHYECKOE M y4eOHO-METOJIUYECKOE
oOecreyeHue BKI0YAET B ce€0s 3JIEKTPOHHBIE yUeOHUKH, CIPABOYHBIE MaTEPUAIbI U
CUCTEMBI UCTIONBb3YEMBIX ITporpamm, MHTepHeT, paboune TeTpaan 00ydyaromuxcs.
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4.2. MaTepuajibHO-TEXHUYECKOE oDecrneyeHmne
KaOuHer, ocHallleHHBIN KOMIIbIOTEpPHOM TeXHUKOH, HE MeHee | K.
Konctpykroper Zmrobo intelligence storm
Pekomennyemoe yuebHOoe 00OpynOBaHUE, paccuuTaHHOEe Ha rpymnmy u3 10
yJanuxcs:

JInnus 1 «OcHOBBI POOOTOTEXHUKH Koa-so | Ex. usm
ba3oBbiit HA00P JJ1s1 U3y4YEeHHsI pOOOTOTEXHUKHU 5 IT.
Pecypcublii HaboOp AJ1 U3yyeHust pOOOTOTEXHUKU 5 IT.
Jlononuurtenbubiii HA00p LEGO — 9641 (nHeBMatunka). 4 IIT.
JlaTuuk TemMnepaTypbl 5 IT.
Wndpakpacubiil naruuk +UK mask 5 IIT.
JlaTuuk 1BeTa 5 IIT
3apsiiHOE YCTPOMCTBO NOCTOSIHHOTO ToKa 10B 5 IIT.
Becni 1 IIT.
CexyHnaomep 1 IT.
W3mepurtenpHas pyneTka 1 IIT.
Igernsie kyouxu Scm*Scv (B I W [ ) 4 IIT.
Pamku 1 kyObI 1714 3amepa poboTOB IT.
MeOenbHbIe IUTHI 1711 COOPKU JTaOUPUHTA IIIT.
I{BeTHas u3oseHTa (YepH., KpacH., 3., CUH., JKENT., 0eJ.). 6 IIT.
['oToBBIE TTONIS 1711 3aJaHUI U COPEBHOBAHUM. IIT.
Croun fy1s1 3ammycka poOOTOB IIT.
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5. MOHUTOPHUHI OBPA30OBATEJIBHbBIX PE3YJIbTATOB

Cucrema OTCJ/IeXKUBAHHS, KOHTPOJISI M OIEHKHU Pe3yjabTaTOB Mpolecca
00y4eHHs TI0 TAaHHOW NIPOrpaMMe UMEET TPU OCHOBHBIX 3JIEMCHTA:

- OnpeneneHre HAYAJIBHOTO yPOBHS 3HAHWUM, YMEHUMHA M  HAaBBIKOB
0o0y4Jaromuxcs.

- Tekyuuii KOHTPOJIb B TEUEHHE YUEOHOI O roja.

- ITOroBbI KOHTPOJIb.

BxoaHoii KOHTPOJIBL OCYIIECTBISETCS B Hadaile OOy4YeHHs, UMEET CBOEH
IIEJTBIO BBISBUTH UCXOJIHBIN YPOBEHB TTOJATOTOBKH O0YYAFOIIIHXCHS.

BX0MHOW KOHTPOJIb OCYIIECTBIISICTCS B XOJI¢ MEPBBIX 3aHATUN C TTOMOIIBIO
HaOJII0/IeHUs Tieiarora 3a paboToi 00yJaronuxcs.

Texkyuuii KOHTPOJIb IPOBOIUTCS B TEUCHHE yueOHOTOo Toja. [lems Tekyero
KOHTPOJISI — ONPEACIUTh CTEMEHb M CKOPOCTh YCBOCHHS KaXKIbIM PEOCHKOM
MaTepualia M CKOPPEKTHPOBATh TMPOTpaMMy OOYYCHHS, €CIIM 3TO TpeOyeTcs.
Kpurepuii TekyIiero KOHTpOJIs — CTEIICHb YCBOCHUS 00Yy4YatONIUMUCS COJICPIKAHHMSI
KOHKPETHOTO 3aHATHA. Ha KakJIoM 3aHITHHM TMpEnojaBaTeNib HAOIIOAacT M
bukcupyer:

- IETEH, JIETKO CIIPABUBIIMXCS C COACPKAHUEM 3aHATHS;

- JIleTeld, OTCTAIOIIUX B TEMIIC WJIM BBITOJHSIONIMX 3a/JIaHHsI C OIIMOKaMH,
HEeJ04YeTaMu;

- IeTel, COBCEM HE CIPABUBIIMUXCS C COACPKAHUEM 3aHSITHS.

HToroBpblii KOHTPOJb TMPOBOJUTCA B KOHIE y4deOHOro roma. Bo Bpems
UTOTOBOTO KOHTPOJS ompenensercss (aKTHYeCKOe COCTOSHUE YpPOBHS 3HaHUM,
YMEHHH, HaBBHIKOB peOEHKa, CTEMeHb OCBOCHHUS MaTepuaja I0 KaxIOMYy
U3YYCHHOMY pa3zielly U BCel mporpaMMme 0ObeTMHEHHUS.

®opmMbl NOIBEIEHUSI UTOTOB 00y4YeHHS:

- UWHAMBHUAYaJbHAas yCTHAs/MTUCbMEHHAS MPOBEPKA;

- (poHTATBHBIN onpoc, Oecena;

— KOHTPOJBbHBIC YIPAXKHEHUS 1 TECTOBBIC 3a]JaHUS;

- 3aluTa MHANBUAYAJILHOTO WM TPYIIOBOTO MPOEKTA;

- BBICTaBKa paboT;

— MEXTPYMIOBbIE COPEBHOBAHMUS;

- B3aMMOOIICHKa 00yJaromuMHuCs paboT Ipyr apyra.

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
YPOBHHM IIKAJIbl OLIEHKHU:

1. Beicokuii pe3ynbTat — MOJHOE OCBOCHHUE CO/ICPIKAHMUS;
2. Cpennuii — 6a30BbI YPOBEHB;
3. Hwuskwuii — ocBOeHHE MaTepuana Ha MUHUMAJIBHO IOMTyCTUMOM YPOBHE.
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Tabdanua MOHMTOPUHIa 00pa30BaTEJIbHBIX Pe3yabTATOB:

YpoBeHb pa3BUTUA YMEHUI U HABbIKOB
YpoBeHb BAageHuna

YpoBeHb HaBbIKOB

oM TEPMUHONOTUEN U YpoBeHb HaBbIKOB .
No . CO34aHUA NPOCTEMLLINX
° | o6yuatoweroca TeopeTyYecKnmm cbopku poborta no -
3HaHUAMM NO UHCTPYKUMN. (anropnTMOS)
pasgenam Nporpammbl P )
CeHr. [ek. Mair. CeHr. Jek. Mair. CeHr. Jek. Mai.
1
2
(I)OprI OTCJIC/KUBAHUA M KOHTPOJISA pasdBUBAIIUX U BOCIIHTATCJIBbHBIX
pe3yJibTaToOB:
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OIICHKA YCTOWYMBOCTH MHTEpeca O0YYArOIINXCS K 3aHATHIM C TIOMOIIBIO
HAOJIFO/ICHHSI TIe/Iarora U CaMOOIICHKH 00yJaronuxcs;

OIICHKAa YCTOMYMBOCTH MHTEpeca OOydJalImuXcsi K Y4YacTHIO B
MEPOIIPUATHUAX, HANpaBICHHbIX Ha (OPMHUPOBAHUE W  Pa3BUTHC
OOIIEKYIbTYPHBIX KOMIIETCHIIMA C TIOMOIILIO HAOJIOJACHUS Iejarora u
CaMOOIIEHKH 00yJaroNnuxcs;

CTATUCTUYECKUHN ydeT COXPAaHHOCTH KOHTUHTECHTa 00yUaroImuxcs;
CpPaBHUTENbHBIM  aHalM3  YCICIIHOCTU  BBITIOJIHEHUSA  3aJaHUM
oOydJaromuMHCs Ha Ha4YaJlbHOM U TIIOCIEAYIONIMX JTarax OCBOCHHS
IPOrpaMMBlI;

aHaJU3 TBOPUYECKUX M MPOSKTHBIX Pa0OT 00 yJarOIUXCS;

co3nanue 0aHKa WHIWBHUIYaIbHBIX TOCTHKCHUH BOCITUTAHHUKOB;

OIICHKA CTETNICHW YYacTHUsS M aKTHUBHOCTH OOYYarolierocs B KOMAaHIHBIX
MIPOEKTaxX, COPEBHOBATEIILHOW U KOHKYPCHOU JIESATEIIbHOCTH;

OIlCHKa  JWHAMUKH  TIOKa3aTeled  pa3BUTUSA  IMO3HABaTEJIbHBIX
criocoOHOCTeH oOyvaromuxcsi (BHUMaHUS, TTaMsITH, W300peTaTeIbHOCTH,
JIOTUYECKOTO M TPOCTPAHCTBEHHOT'O MBINIJIEHUS W T.J.) C TIOMOIIBIO
HAOIIOJICHUS TIeIarora 1 CaMOOIICHKH O00yJaronTuXcs;

HaOmoeHne W (UKCUPOBAaHUE W3MEHCHHH B JIMYHOCTH W TIOBEICHHU
00ydJaromuxcss ¢ MOMEHTA IOCTYIUICHUS B OOBEIMHEHHUE W 10 MEpe HX
y4acTHs B JICITCIIBHOCTH,

WHIUBHIyaJbHbBIE U KOJUICKTUBHBIC O€CeIbl ¢ 00yUYaIOIIMMHUCH.
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6. CHIMCOK HH®OPMAIIMUOHHBIX 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/ (nadopmanimoHHo-11paBoBoii moprain «["apaHTy).

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

HOsiOpst 2018 1. Ne 196 «OO yTBepKIE€HUUM TOpsAJIKAa OpraHu3aluu Hu
OCYIIECTBJICHHS] ~00pa30BaTEeIbHOM  JEATEIbHOCTH 1O  JOINOJHHUTEIbHBIM
o0mreoOpazoBaTebHbIM  MporpaMMamM» [DNEeKTpOHHBIN pecypc]. - Pexum
J0CTYyMa: https://www.garant.ru/products/ipo/prime/doc/72016730/
(uHopmManmoHHO-IpaBOBOM nopTain «l'apanT»).

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

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

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

YCTPOMCTBY, COAECPKAHUIO U OPTraHU3AIMMU pexuma padoThl 00pa30BaTEIbHBIX

OpraHu3anuii  JIOMOJIHUTEIRHOTO oOpa3oBaHus jeted", yTB. [7aBHBIM
rOCYyJIapCTBEHHBIM CaHUTapHbiM BpauoM P® or 04.07.2014 N 41. -
[ DeKTpOHHBIM pecypc]. — Pexum JOCTyIa:

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

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

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

. CTpaTeruss ”HHOBAIlUOHHOTO pa3BuUTHUsl Poccuiickoit deaepannii Ha IEpUoi 10

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

. @enepanpHas 1eeBast mporpaMma pa3Butus oopazoBanust Ha 2016-2020 romsr,

yTBepxkaeHHoN [locranoBnennem IlpaBurensctBa PO Ne 497 ot 23.05.2015

roja. — [DneKTpOHHBIN pecypcl]. — Pexum JIOCTyTIA:
https://base.garant.ru/71044750/ (nHpOPMAITMOHHO-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, JI.I'. Mcnons3oBanue LEGO-po60TOB 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) [Tekct] / JI. I'. bennosckas,
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. OOpa3oBatenbHas poOOTOTEXHUKA B YYEOHOU NESITEIHHOCTH
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 Hay4dHO-TEXHHYECKOTO TBOPUYECTBA YyYalIUXCAd 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-MeTouueckoe nocobue [Texer] / — JI. I1. Tlepdunnena. —
Yensounck: Barmsana, 2011.

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

12.TlontaBen, I'.A. CuctemMHBI TOIXOJ K HAYYHO-TEXHHYECKOMY TBOPYECTBY
yuanuxcs (mpoo6iemsl opranu3arnuu u ynpasienus) [Texcr] / I'.A. [lonrager,
C.K. Hukynun, I'.W. JIopenkuii, T.I". ITontasen. —M.: U3natensctBo MAN. 2003.

13.Commep, V. [IporpammupoBaHue MHUKPOKOHTPOJUIEPHBIX 1aT
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. UndopManmoHHbIE UCTOYHUKH JJISI 00y YAKOIIMXCS

. beiixran, JIx. Koncrpyupyem po6orom Ha Arduino. Ilepssie maru [Tekct] / k.

bexran. — M: Jlaboparopust 3nanuii, 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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