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PA3JEJ 1. KOMILIEKC OCHOBHBIX XAPAKTEPUCTHUK
OBPA30BAHUSA: OBBEM, COAEP KAHUE, IINIAHUPYEMbIN
PE3YJIBTAT

1.1 IosicHuTe/ILHAS 3aMMCKA

HanpasiaeHHoctb

JlomonHuTenbHas —oOmieoOpa3oBaTenbHas — OOIIepa3BUBAlOIasi MporpaMma
0a30BOro ypoBHSI «OJJEKTPOHMKA M POOOTOTEXHHKA» HMEET TEXHUYECKYIO
HaIpPaBJICHHOCTb,  IMPOCKTUPOBAHHME UM  KOHCTPYMPOBAaHHUE  BCEBO3MOKHBIX
MHTEJUIEKTYaJIbHBIX MEXaHU3MOB, UMEIOIINX MOAYIBHYIO CTPYKTYPY.

AKTYaJILHOCTh

PoGotoTexHuka sBISE€TCS TOMYJISPHBIM MU A(PEGEKTUBHBIM METOAOM ISt
M3YYEHUS! BaXXHBIX 00JacTel HAYKH, TEXHOJOTUH, KOHCTPYHUPOBAHUS U MAaTEMAaTUKH.
JIOCTYITHOCTP MUKPOKOHTPOJUIEPOB, YAOOHBIE Cpeabl [JIsi MPOrpaMMHUPOBAHMS,
BBIOOp 00pa30BaTENbHBIX KOHCTPYKTOPOB JAIOT BO3MOKHOCTH PEaIU30BATHCS JaXKe
HE CaMbIM TEXHUYECKH 3aMHTEPECOBAHHBIM JETSIM.

OOyueHue 1O  JONOJHHUTENBHOM  OOLIEpa3BUBAIOUIE  IpOrpaMme
«ONEeKTPOHUKA M POOOTOTEXHHKa» — 3TO OJUH U3 HMHTEPECHEUIIUX CIOCOO0B
W3YUYEHHs] KOMIIBIOTEPHBIX TEXHOJOTMHA M IPOTpaMMHUpOBaHusA. Bo Bpems 3aHATHI
yuyaliecs: Haydarcs IpPOEKTHpOBaTh, CO3[aBaTh M MPOrpaMMHpPOBATH POOOTOB.
Komananas paGoTa Haj NpakTUYECKUMHU 3aJaHUSIMHU CIHOCOOCTBYET TIIyOOKOMY
U3YYEHUIO COCTAaBJSIOIIMX COBPEMEHHBIX pOOOTOB, a BH3yalibHas IpPOrpaMMHast
cpena MO3BOJMT  JIETKO U A(QQPEKTUBHO HU3YYUTh  QITOPUTMHUBALMIO U
nporpaMMupoBasue. JlaHHas mporpaMMa MOpa3syMEBaeT peanu3alyio OO0JIbLIOro
KOJMYECTBA MHUHU-IPOEKTOB. Ha 3TMX mnpuMepax CTaHOBITCS  IOHSTHBI
TEOPETUUYECKHE 3HAHUS, TPUOOPETEHHBIC HA YPOKax (HU3UKU U HHOOPMATHKHU.

I[Ipu o00yyeHuum 10 mporpamme «OJIEKTPOHUKA M  POOOTOTEXHUKA»
3aKJIa/IBIBAIOTCSI OCHOBBI MCCIIEA0BATENBCKOW PAa0OThHl M MPOEKTHOTO MBILIJIEHUS TIPH
peanu3anuu  COOCTBEHHbIX  uaei. OOyueHWe 1O  JaHHOM  NIPOrpaMme
Mpe1ycMaTpUBaET y4acTHE B COPEBHOBAHMSIX, UTO B CBOIO OYEPEb TOMOTraeT y3HATh
U pa3BUTh xapakrtep ydyamierocs. O0yueHue poOOTOTEXHUKE CIOCOOCTBYET paHHEH
npodopUeHTAIlMY, YCHEIIHOW peaau3aiuu OyaylmuX HWHXKEHEPOB OCOOEHHO B
MeTanpeIMEeTHON 001acTH, Ha CThIKE AUCLIUILINH.

HoBu3Ha nporpaMmmel

B coBpemeHHBIX TpeOoBaHMIX K 00YUYEHHIO, BOCIIUTAHUIO U MOATOTOBKE AETEl
K TPyaAy, BaKHOE MECTO OTBEJIEHO (hOPMUPOBAHHMIO AKTHBHBIX, TBOPUECKUX CTOPOH
augHoCcTH. [IpuMmeHeHne poOOTOTEXHHMKHM Ha 0a3ze MuKpompolieccopoB Arduino,
pPa3IUYHBIX AJIEKTPOHHBIX KOMIIOHEHTOB (JAaTYMKOB W MOAYJEH paCIIMpPEHHs) B
ydeOHOM Tiporiecce (GopMUpyeT HHKEHEPHBIM MOJIXO0J K PEIICHUI0 3aaad, JacT
BO3MOYXHOCTb Pa3BUTHUSI TBOPUECKOTO MBILIUICHHUS.

Ilemaroruveckas nesnecoo0pa3HoCTb

3aHUMAsICh JIIOOMMBIM JEJIOM, ydaliuecs: 00jiee aKTUBHO MPUOOPETAIOT HOBBIC
3HAHMSI, JIeTYe U paHbllle IPYTUX OMpPEAeIOTCS ¢ BEIOOpoM Oyayuiel npodeccuu u,
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KaKk [MpaBWIoO, JOOMBAIOTCA JIy4IIUX pe3yiabTatoB. Pabora B o0beAMHEHUU
IpeCTaBIsIeT cCOO0N TBOPUYECKUMN, TPOU3BOAUTENBHBIN TPY/, KOTOPBIA CIIOCOOCTBYET
pPa3BUTUIO  WHTEIUICKTYalbHBIX  CIOCOOHOCTEW  ydammxcs, (OPMUPOBAHUIO
IPAKJAHCKO-TATPUOTUYECKUX KayecTB JIMYHOCTU. B mpouecce 3aHITHI y ydammxcs
BbIpa0AThIBAIOTCS:  NpPUBbIUKA K  MOPSAOKY,  TOYHOCTH,  AKKYpaTHOCTH,
CUCTEMATUYHOCTH; PAa3BUBAETCSA BBIIEPIKKA, TEPIICHNUE, YCUIUYMBOCTD; BOCIIUTHIBAETCS
YMEHHE HE OTCTYyNaTh Mepea TPYIHOCTSIMH, MPOUCXOAUT paboTa Haa coloil,
UCKOpPEHEHHE B cebe TeX WM JPYyTruX HEIOCTATKOB; IOBBIIIAETCS OCO3HAHUE
LEHHOCTU CBOEW JIMYHOCTH, YTO BEAET K POCTY CAMOYTBEPKACHHUS.

OTimunTebHbIE 0COOEHHOCTH

Ha 3anstusx 1no  mporpaMMme  «OJIEKTPOHMKA U POOTOTEXHHUKa»
ocyllecTBIsieTCsl paboTa ¢ 00pa3oBaTEIbHBIMU KOHCTPYKTOpPAMHM Ha IUIaTdopMe
Arduino.

[IpakTuyeckre 3aHATUS 1O MporpamMMme CBsI3aHbl C  HMCIOJb30BaHHEM
BBIYHMCIIUTEIbHON TEXHUKH: KOMIBIOTEPOB M KOMIUIEKTOB ApAYyHMHO, a TaKxKe
JOTOJHUTENbHBIX  JaT4uKOB. IIporpamma opHeHTHpOBaHa Ha NPUMEHEHHE
AIEKTPOTEXHUUYECKUX U POOOTOTEXHUUYECKHX CPEICTB B )KM3HU YEJIOBEKA.

Azpecar nporpaMmmbl

VYyammecs 11 — 17 ner. B 3ToM Bo3pacte ywamiyecss CrOCOOHBI OCBOMTh
nporpaMMy IO JAaHHOMY HallpaBJICHHUIO, TaK KaK HAaYMHAET aKTUBHO pa3BUBAETCA
JIOTUYECKAs aMsTh, TBOPYECKOE BOOOpaKeHUe, AITOPUTMHYECKOE,
OIEpallMOHAIBHOE W KPUTHUYECKOE MBIIIIEHUE, W IaMsiITh. 1aK K€ OHU TOTOBBI
BOCIIPMHUMATh M ycBauBaThb HOBYIO HH(opmanuio. Pa3BuBaercss crnocoOHOCTH K
0000UIEHHOMY M aOCTpakTHOMY MbIlUIEHHIO. [IpucyTcTByeT HaleleHHOCTh Ha
pe3ylbTaT W MOTHMBalMs K JanbHeWmemy oOydeHuto. Pabora B cpene
IPOrpaMMHUPOBAHMS  IO3BOJISIET CO3/AAaBaTh 3HAYMMBIA NPOAYKT, HCXOId U3
WHTEPECOB, MOTPEOHOCTEN U BOBMOKHOCTEH.

YpoBeHb nporpamMmbl, 00beM M CPOKH:

JononHuTenbHas —001Ieo0pa3oBaTenbHas —00IIepa3BUBaAOIIAsg  Iporpamma
«IJEKTpOHUKA U POOOTOTEXHHMKA» peanuszyercs Ha 0a30BOM ypoOBHE, €€ 00beM
cocraBnsieT 144 gaca. 3aHATUS MPOBOIATCS 2 pa3 B HEAENIO MO 2 y4eOHBIX yaca B
JI€Hb C IEPEPHIBOM 15 MUHYT.

1.2 Iesin 1 331241 MPOrPaMMBbI
Heap - oOpa3oBanue ydvamuxcs B cepe MHHOBAIMOHHBIX TEXHOJOTHH Ha
OCHOBE KOHCTPYHPOBAHHSI M TPOTPaMMHUPOBAHUS pPOOOTOB, WX COIHMAILHOU
aJIarTaluy ¥ caMopeaTi3aliii B IPoIiecce MPOSKTUPOBAHHUS COOCTBEHHBIX ITPOSKTOB.
3apaun
OO0yuaromue:
® 03HAKOMHTBH C OCHOBOIIOJIATAIONIUMH MPUHITUIIAMH MEXaHUKH;
® HAy4YWTh OCHOBHBIM TIpUeMaM COOpPKH ¥ TPOTPaMMHPOBAHHS
pPOOOTOTEXHUYECKUX CPEJICTB;



e cpopmupoBaTh  OOILIEHAYyYHBIE M  TEXHOJOTMYECKHE  HAaBBIKU
KOHCTPYHPOBAHUS U TPOCKTUPOBAHMS;

e PaciimpuTth cI0BapHBIN 3amac yyauuxcs HayYHbIMA TEPMUHAMH;

® [I03HAaKOMHUTh C IpaBUJaMU O€30MacHON pabOThl ¢ MHCTPYMEHTaMH,
HEOOXOUMBIMU IIPU KOHCTPYHUPOBAHUU POOOTOTEXHUUECKUX CPEJCTB,;

e CnocoOctBOoBaTh (popMupoBanuto TexHudeckoit 1 MKT rpaMoTHOCTH.

Pa3BuBaromue:

e CcriocoOCTBOBaTh  Pa3BUTUIO  TBOPUECKOM  HMHMIMATUBBL U
CaMOCTOSITENIbHOCTH;

e dopmupoBaTh YMEHUE JOBECTH PEUICHHUE 33a4Uu JIO €€ 3aBEPILECHUS B
BUJIE pabOTaIOLIEH MOJIEIH;

e @opMUpOBaTh YMEHHE YETKO B JIOTMYECKOM IOCIEA0BATEILHOCTH
u3JlaraTh CBOU MBICIIM, OTCTAUBATh CBOIO MO3UIIMIO, aHAJTM3UPOBATh OLIMOKU U
CaMOMY HaxOJIUTh PEIICHUE ITyTEM JOTUYECKUX YMO3AKIIOUEHUH.

BocnurarenbHele:

e Bocnurate nHTEpec K 00pa3oBaTENIbHOMY MPOILECCY MPU H3YHYEHUU
MHHOBALlMOHHBIX TEXHOJIOTH;

e [loBBICUTH MOTHBALIMIO YYAIIUXCS K M300pETAaTEIbCTBY U CO3/IAHUIO
COOCTBEHHBIX pa3padOTOK;

e Bocnurtate wuHTEpec K TmpodeccusiM B cdepe HHHOBALMOHHBIX
TEXHOJIOTHI;

e Bocnurath OOBEKTHBHYIO CaMOOLIEHKY CBOMX BO3MOYKHOCTEH U
JOCTHKEHU B mpoliecce 00yueHus;

e BocnuTaTh NO3WTUBHBIE HPABCTBEHHO-ITUYECKUE YCTAHOBKU IIO
OTHOUIEHUIO K CBEPCTHUKAM U CTapIlIeMy MOKOJICHHUIO;

e BocnuTaTh 4yBCTBO OTBETCTBEHHOCTH 32 CBOIO JIEATEIBbHOCTD.

1.3 Conep:axanue nmporpaMmbI
Yu4eOHbII MUI1aH

Taoauma 1
Bc
I
ero | Te P
aK
Ne HanmeHnoBaHue pa3jeioB U TeM ya | op | DopmMa KOHTPOJIA
co | us
Ka
B
1. BBoanoe 3ansitue, nHcTpykTaxk no Th. 24.
Tb u canutapHbie HOpMBI IPU paboTe C .
1.1 p p pHp 2 2 YcTHbIN onpoc
KOMIIBIOTEPOM
2. TeopeTnyeckne 0CHOBBI JJIEKTPOTEXHUKH. 224.
YceTHBII onpoc
2.1 DneKTpuuecTBO, 3aKk0H OMa 2 1 1 poc,
IIPAKTHYECKOE 3a/IaHHE
. . YceTHBIT onpoc
2.2 IlepemMeHHBIN 1 TOCTOSHHBIN TOK 2 1 1 poc,
IIPAKTHYECKOE 3a/IaHHE




YceTHBIT onpoc
2.3 [TeuaTHas 1 MakeTHAs TUTATHI, KOMMYTAITUS 2 1 1 poc,
IPAaKTUYECKOE 3a/1aHue
24 Pesucrop, nocienoBarenbHoe U 5 1 1 YeTHbI onpoc,
' napajyieNIbHOE COSMHEHUE IPAaKTUYECKOE 3a/1aHue
VYeTHbII onpoc
2.5 [Torenmmometp u Gorope3uctop 2 1 1 poc,
IPAaKTUYECKOE 3a/1aHue
VYeTHBII onpoc
2.6 Jluon, BEIIPAMUTEIH 2 1 1 poc,
IPAaKTUYECKOE 3a/1aHue
VYeTHbII onpoc
2.7 CBeTonno/1bl, yIIpaBJIeHHE IIBETOM 2 1 1 pog,
IPAaKTUYECKOE 3a/l1aHue
VYeTHbII onpoc
2.8 Tpanzuctop 2 1 1 poc,
IPAaKTUYECKOE 3a/1aHue
VYeTHbII onpoc
2.9 Kongencarop 2 1 1 poc,
IPAaKTUYECKOE 3a/1aHue
VYerHbIl onpoc
2.10 OCHOBBI CXEMOTEXHUKH 2 1 1 poc,
PAaKTUYECKOE 3a/IaHue
2.11 TBopueckoe 3ajaHue M0 CXEMOTEXHUKE 2 2 | IIpakTuyeckoe 3aaHue
3. Annapatnas yactb Arduino Uno. 18u.
. . VYceTHBI onpoc
3.1 3nakoMCTBO ¢ maroil Arduino Uno 2 1 1 poc,
IPAaKTUYECKOE 3a/1aHue
VYerHbIl onpoc
3.2 3HAaKOMCTBO C JJaTYUKAMHU U MOTOPaMH 2 1 1 poc,
PAaKTUYECKOE 3a/IaHue
33 Pabora ¢ koHTpomepom. Mopranue 5 1 1 VYerHbli onpoc,
] CBETOAHMOIOM NPAaKTUYECKOE 3a/1aHUE
34 3HAaKOMCTBO C OCHOBHBIMU (DYHKLUSMHU 5 1 1 YcTHblii onpoc,
' KOHTpoOJLIEepa NPAaKTUYECKOE 3a/IaHNe
PaboTa ¢ MOHUTOPOM MOCIIE0BATENBEHOTO
3.5 p s 2 2 | IIpakTuyeckoe 3aaHue
nopTa
[ToaxaroueHue paano3aeMEeHTOB K
3.6 a pan 2 2 | IlpakTuyeckoe 3a1aHue
KOHTPOJLIEPY
[TonkmroueHue paano3JIeMEeHTOB Yepe3
3.7 A bazt P 2 2 | IlpakTuyeckoe 3aaHue
MaKETHYIO TUIaTy
YceTHBII onpoc
3.8 IInate! pacimpenus A KOTpoJuiepa 2 1 1 poc,
PAaKTUYECKOE 3a/IaHNe
3.9 J{paiiBepbl MOTOPOB U JIOIIOJHUTEIBHOE 5 1 1 YeTHbI onpoc,
' UTAaHUE NPAaKTUYECKOE 3a/1aHue
4. IporpammupoBanue Ha C++ B cpene Arduino IDE. 30u.
41 3HAKOMCTBO CO CPEIOH MPOrpaMMHUPOBAHUS 5 1 1 YeTHbI onpoc,
' Arduino IDE MPAaKTUYECKOE 3aJIaHUC
4.9 @DyHKIHS IPOTPAMMBI - APTYMEHTBI, TEIO, 5 1 1 YeTHbI onpoc,
' pe3yibTaT NPAaKTUYECKOE 3a/1aHue
YceTHBII onpoc
4.3 bazosbie dhynkuuu - loop() u setup() 2 1 1 poc,
MPaKTUYECKOE 3a/IaHue
4.4 Cosznanue moiap30BaTeNbCKUX (yHKITHI 2 2
VYeTHbI onpoc
4.5 IlepemenHas1, TUIIBI IEPEMEHHBIX 2 1 1 poc,
NPAaKTUYECKOE 3a/1aHue
4.6 JeticTBus HaJl TIEpEMEHHBIMHU 2 2 | Ilpaktuyeckoe 3aiaHue




4.7 Pabora ¢ maccuBamu 2 2 | IlpakTuyeckoe 3aaHue
. . VYerHbIl onpoc
4.8 YcnoBubli onepatop if else 2 1 1 poc,
NPAaKTUYECKOE 3a/1aHue
. VYerHbIl onpoc
4.9 Omnepatop BbiOOpa switch() 2 1 1 poc,
NPAaKTUYECKOE 3a/1aHue
. VYerHbIl onpoc
4.10 Omnepatop 1ukiia for(),while() 2 1 1 poc,
NPAaKTUYECKOE 3a/1aHue
VYerHbIl onpoc
411 Jlornueckue GpyHKIIUN 2 1 1 poc,
NPAaKTUYECKOE 3a/1aHue
VYerHbIl onpoc
4,12 Maremarnueckue QyHKIIUN 2 1 1 poc,
NPAaKTUYECKOE 3a/1aHNe
VYerHbIl onpoc
4.13 CtpoxoBbie QyHKIIUH 2 1 1 poc,
NPAaKTUYECKOE 3a/1aHue
414 JIBonuHas cucrema UCUUCIIEHUS, IpaBUia 5 1 1 YcrHblii onpoc,
' nepeBoJia IPAaKTUYECKOE 3a/1aHue
415 [IlectHanmarepuyHas cucreMa 5 1 1 YerHbI onpoc,
' MCUHUCJICHUS], TPaBUJIa IEPEBOIA IPAaKTUYECKOE 3a/1aHue
S. IIpoctbie npoexkTsl Ha Arduino Uno. 66u4.
5.1 [Ipoekt «Mastuok» 2 2 | IIpakTuyeckoe 3aaHue
[IpoekT «Mastuok ¢ HapacTarolen
5.2 p P m 2 2 | IlpakTrueckoe 3a/1aHue
SPKOCTBIOY»
[IpoekT «CBETUIIBHUK C YIIpaBIsieMON
53 p yip 2 2 | IlpakTHueckoe 3a/1aHue
SPKOCTBIOY»
5.4 [TpoekT «HouHO# CBETUIIBLHUKY 2 2 | IlpakTrueckoe 3a/1aHue
9.5 [Ipoekt «llepenuBaromuiicst CBETUILHUK» 2 2 | IIpakTuyeckoe 3aaHue
[IpoekT «CBETUIBHUK aBJIIEMBIN 110
5.6 p > YIp 2 2 | Ilpaktuyeckoe 3a1aHue
USB»
5.7 [Ipoext «KHOMNKA U cBETOAMOM 2 2 | Ilpaktuyeckoe 3aaHue
5.8 [TpoexT «CBeTodop» 2 2 | IlpakTuyeckoe 3aaHue
59 [Tpoext «RGB cBeronnon» 2 2 | IIpakTtuyeckoe 3aaHue
5.10 [poexT «Ilymabcap» 2 2 | IIpakTtuyeckoe 3a1anue
5.11 ITpoekt «berymmii oroHeK» 2 2 | IlpakTuyeckoe 3aaHue
5.12 IIpoekt «KHOMOYHBIN NEPEKITIOYATEIND) 2 2 | IlpakTuyeckoe 3aaHue
5.13 [Ipoekt «KHOMOYHBIE KOBOOW» 2 2 | IIpakTtuyeckoe 3aaHue
5.14 [Tpoekt «CexyHnomep» 2 2 | IIpakTtuyeckoe 3aanue
5.15 IIpoekt «TepmeHBOKCY 2 2 | IlpakTuyeckoe 3aaHue
5.16 [Tpoekt «Mep3koe THaHUHO» 2 2 | IlpakTuyeckoe 3amaHue
5.17 [Tpoext «KomMHAaTHBII TEpMOMETP» 2 2 | IlpakTtuyeckoe 3aaHue
5.18 ITpoext «Tecrep Gatapeex» 2 2 | IlpakTuyeckoe 3a1aHue
5.19 ITpoekt «llepersruBanue kaHaTa» 2 2 | IlpakTuyeckoe 3aj1aHue
5.20 TBopueckuii mpoexT 28 28 | IlpakTudeckoe 3aaHue
6. 3a4yersnl. 44.
o YceTHBIT onpoc
6.1 Tect, ycTHBIN onpoc Mo TeEMaM. 2 1 1 poc,
MPaKTUIECKOE 3a/IaHue
6.2 CO6opxka 1 MporpaMMHpPOBAHUE 3a4E€THOTO 2 2 | IlpakTuyeckoe 3a1aHue
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MIPOEKTA. ‘ ’ ’ ’
7. HTorosoe 3ausaTue. 24.
Iloasenenue ntoros roga. Ilpesenranus
7.1 ABCA A p I 2 1 1 Wrorosas arrecranus
MIPOEKTA.
Bcero: 144 | 32 | 112

Copnepixanue yueOHO-TeMATHY€CKOI0 IUIAHA

1. BBoaHoe 3ansitue, MHCTpYyKTa:K 0 Th.

Teopus: mpoBefeHHME HWHCTPYKTaka IO TEXHUKe Oe3omacHOoCTH (oOias
TeXHUKa O€30MacCHOCTH, TEXHUKAa O€30MacHOCTM B Kiacce U ¢ paboToil Ha
o0opy/ioBaHUM), HCTOpUYECKas crpaBka 00 wuHopMaThke, pPOOOTOTEXHUKE M
AJIEKTPOHUKE. 3HAKOMCTBO C IUTAHOM PaOOThI, JEMOHCTpaIUsi TOTOBBIX MOJENEH
TEXHUYECKUX OOBEKTOB, JEMOHCTpalusi paldoThl B Cpele IPOrpaMMHUPOBAHMS
Arduino IDE.

2. Teoperu4yeckue 0OCHOBBI JICKTPOTEXHUKH.

Teopus: 3HAKOMCTBO C TIOHSATUSMU JIEKTPUIECTBO, 3aKOH OMa, mIepeMeHHBIN U
MOCTOSTHHBIN TOK, TICYaTHAs U MaKETHAs TUIaThl, KOMMYTAIHs; U3YICHUE CBOMCTB

PaZMoOdIIEMEHTOB.

Ilpaxmuka: 03HAKOMIIGHHE ydYalIuxcs ¢ HaOOpOM paavOd’IEMEHTOB U UX
CBOMCTBAMM; CO3J]aHHE U TIOJIKIIFOUEHHUE IJICKTPUUECKUX IICTICH.

3. AnmaparHas yactb Arduino Uno.

Teopus: 3HakoMcTBO ¢ Iutatoii Arduino Uno, wusydeHue ee CBOICTB,
3HAKOMCTBO  C  OCHOBHBIMH  (GYHKUHUSIMH  KOHTPOJUIEpA;  MOJKIIOYEHUE
PaIMOdJIEMEHTOB K KOHTPOJUIEPY; HCIIOJIb30BAaHUS MOHMTOpPA IMOCIEI0BATEIHLHOTO
NopTa KOHTPOJIJIEPA.

Ilpakmuka: cOOpKa yYalIUMHUCA OJJIEMEHTAPHBIX DJEKTPUYECKUX CXEeM Ha
koHTposutepe Arduino UNO.

4. IlporpammupoBanune Ha C++ B cpene Arduino IDE.

Teopus: 3HaKOMCTBO € SI3BIKOM TIporpammupoBanus C++ B cpene

Arduino IDE, u3yuenune 0a30BbIX JJIEMEHTOB SI3bIKa MPOTPAMMUPOBAHUS TIPU
pabote ¢ kouTposuiepoM Arduino UNO, 3arpy3ka u oTJ1ajika CO3aHHOMN MPOTrpaMMBbl.

Ipaxmuxa: nporpammupoBanne korTposuiepa Arduino UNO B cpeae Arduino
IDE Ha si3p1ke mporpammupoBanus C++. Co3znaHue MPOCThIX CXeM YIpaBIEHUSI.

5. IIpocTbie mpoexkThl HA Arduino Uno.

Teopusi: M3ydeHWe CO3aHHs MPOEKTOB Ha Oa3e koHTposutepa Arduino UNO;
U3Y4YeHUE CMOCOOOB TMOAKIIOYEHUS M YIPABJICHHUS KOHTPOJJIEPOM W TOMOIIBIO
MPOCTHIX PAANOITIEMEHTOB.

Ilpaxmuxa: co3aanue IPOCTHIX MPOEKTOB Ha 0aze koHTposuiepa Arduino UNO
UCIIOJIB3Ysl ~ Pa3JIMYHBIE COYETAHUS PAJAUODJIEMEHTOB M  MPOrPaMMHPOBAHUS
KOHTpoJIIepa sl paboThl ¢ HUMHU. TBOpUECKHE 3aaHUS.

6. 3auernl. Teopus: yYCTHBIA ONPOC MO TEMaM: DJJIEKTPOTEXHUKA,
pOOOTOTEXHHKA, KOHCTPYUPOBAaHKE, TPOTPAMMHUPOBAHUE.



IIpaxmuxa: cOOpKa U MPOrpPaMMHUPOBAHUE 3aYETHOTO MTPOCKTA.

7. UtoroBoe 3aHsATHE.

Teopus: Pa3bop u ananu3 npoiaeHHoro Mmarepraina. OCHOBHBIC JOCTHKECHUS U
HenocTaTku. [loaroToBka K BHICTABKE.

llpaxmuxa: Odopmnenue BBICTABOYHBIX CTEH/IOB. OO6cyxnenue
MpEeCTaBICHHBIX IKCMOHATOB. [l0/IBeieHNE UTOTOB.

1.4 ILlnanupyemMblid pe3yJibTar

IIpeameTHbIe pe3yabTATHhI:

e OOyuyarcds OCHOBHBIM IpueMaM COOpPKM M  MIPOrpaMMHpPOBaHUSA
pPOOOTOTEXHUYECKUX CPE/ICTB HA Oa3e MUKPOKOHTpOIIIepa ApIyHHO;

e [IpuoOperyT oOlLIEHAYYHBIE U TEXHOJOTMYECKUE HABBIKU KOHCTPYUPOBAHUS
U IIPOEKTUPOBAHUS;

e OOyuyarcsd OCHOBaM s3blKa HporpamMmupoBanuss C++ Ha OCHOBE Cpe.bl
nporpammupoBanusi Arduino IDE;

e [lomyyar ©Ga3zoBble 3HaHuUs B 00JacTU (PU3UKU  BJIEKTPUYECTBA,
AIEKTPOTEXHUKU U CXEMOTEXHUKH.
JINYHOCTHBIE pe3y/IbTaThl:

e [loBbicuTCS UMHTEpec K OOpa30BaTEIbHOMY IMPOLECCY IMpPH H3YYECHUH
MHHOBAIIMOHHBIX TEXHOJIOTUH;

e [loBbicUTCS MOTHBAIMSl Y4YAIIUXCA K H300pETATENIbCTBY M  CO3JAHMIO
COOCTBEHHBIX pa3padOTOK;

¢ [loBbicuTCs HHTEpEC K podeccusiM B chepe NHHOBALMOHHBIX TEXHOJIOTHIA;

e Co3pnacrcs 0OBEKTUBHAS CaMOOLIEHKAa CBOMX BO3MOKHOCTEW U JOCTHXKEHUU
B IIpoOIecce O0yUCHUS;

e [losiBATCS MO3UTUBHBIE HPABCTBEHHO-3TUYECKHUE YCTAHOBKH 1O OTHOIICHHIO
K CBEpCTHHUKAM M CTapLIEMy IMOKOJIEHUIO;

e [losiBUTCSl 4YyBCTBO OTBETCTBEHHOCTH 32 CBOIO JI€ATEIbHOCTb.
MeranpeaMeTHblie pe3yJibTaThl:

e Vyamuecs  pa3oBBIOT  IO3HABATEJIbHYIO  aKTHMBHOCTh B  cdepe
MHHOBAIIUOHHBIX TEXHOJIOTUH;

e V yyammxcs MOsIBUThCSI UyBCTBO TEXHUUECKOTO BKYCa;

e Pa30BBIOTCS OCHOBBI MH)XEHEPHOT'O MBIIIJIEHUS, HABBIKA KOHCTPYHUPOBAHUS,
porpaMMHUpOBaHus U 3OPEKTUBHOTO UCTIOI30BAHUS KHOEPHETUUECKUX CUCTEM;

e Pa3oBbeTCs COCPEJOTOUYEHHOCTh U LIEJICYCTPEMJIEHHOCTh B pabore ¢
BBICOKOTOYHBIM 000PYJJOBaHHUEM;

e Pa3oBbeTcs Melikasi MOTOPUKA, BHUMATEJIbHOCTh U aKKYPaTHOCTb;

e Pa3zoBbeTCS CaMOCTOSATEIBHOCTH M CAMOKOHTPOJIb MpPU  pealu3aluu
npoekToB. CrocoOHOCTh paboTaTh B KOJUIEKTUBE, YMEHUE OKa3bIBaTh MOAJIECPKKY B
peanu3alury Yy>Kux Uae U B3auMoAeCTBUE ISl TOCTHXKEHHS OOUIUX LIeTeH.
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PA3JIEJI 2. KOMIIVIEKC OPTAHU3AIIMOHHO-IIEJAT'OI'MYECKUX

2.1 KanenaapHbiil yyeOHbIH rpaduk

YCJOBU, BKJIIOYAIOIUI ®OPMBI ATTECTALIUUA

Taomuna 2
Bpewms
I Koun- | mpoen Dopma Mecto ®dopma
Hara Tema 3ansaTHA BO €HHUS p IIPOBEJEH | KOHTPOI
i 3aHSTHS
4acoB | 3aHATH ust s
s
Tb u canurapHsie Kombunup .
3Be3aHasA, | YCTHBIA
1. HOPMBI TIPH paboTeE C 2 OBaHHOE
28 ornpoc
KOMITBIOTEPOM 3aHSITHE
Kombunmp .
DNEeKTPUUYECTBO, 3aKOH 3Be3nHast, | YCTHBIN
2. 2 OBaHHOE
OmMma 28 ornpoc
3aHSTHE
N KomOunu .
IlepemenHbIl 1 P 3Be3aHasA, | YCTHBIA
3. . 2 OBaHHOE
MTOCTOSTHHBIA TOK 28 orpoc
3aHSITHE
KombOunmp .
[leyaTtHas u makeTHas 3Be3qHast, | YCTHBIH
4. [UIAThl, KOMMYTAIHAs 2 OBAHHOC 28 OIIpOC
’ yr 3aHATHE P
Pezucro .
P, KomO6unnp Vet
nocleA0BaTeIbHOE U 3Be3qHas,
5. 2 OBaHHOE onpoc
napajuIeIbHOES 28
3aHSITHE
COeIMHEHUE
KombOunmp YcrHbii
[ToTenuuometp u 3Be3qHas,
6. 2 OBaHHOE orpoc
dorope3ucrop 28
3aHSTHE
Kom6unup YcrHbIi
3Be3mHal,
7. HAwuon, BEIIPAMUTETH 2 OBaHHOE 28 onpoc
3aHSITHE
Kom6unup YcrHbii
CseToanonl, 3Be3mHa,
8. aBJICHUE [[BETOM 2 OBAMHOT 28 onpoc
yrip 3aHSITHE
Komb6unup VYcTHbil
3Be3mHal,
9. Tpanzucrop 2 OBaHHOE 28 OIpoc
3aHSTHE
KomOunmp YcTHbI
3Be3mHa,
10. Konzaencarop 2 OBaHHOE 28 orpoc
3aHSITHE
Kombunup YcTHbIl
3Be3mHas,
11. OCHOBBI CXEMOTEXHUKH 2 OBAaHHOE 28 Ompoc
3aHSITHE
IIpakTnue VYcrHbii
TBopueckoe 3amanue 3Be3/Has,
12. 2 CKOE orpoc
110 CXeMOTEXHUKE 28
3aHSITHE
13. 3HAKOMCTBO C IJIaTOU 2 Komb6unup | 3Be3nHas, | YcTHbII
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Arduino Uno OBaHHOE 28 orpoc
3aHsATHE
3HaKOMCTBO C Kombunmp YcrHbIi
3Be3mHas,
14. IaTYNKaMU U OBaHHOE 28 Ompoc
MOTOpaMH 3aHSTHE
Pabota c
Kombunmp .
KOHTPOJUIEPOM. 3Be3nHast, | YCTHBIN
15. OBAaHHOE
Mopranue 28 onpoc
3aHSITHE
CBETOAMOJIOM
3HaKOMCTBO €
Kombunmp .
OCHOBHBIMH 3Be3qHas, | YCTHBIN
16. byHKIHSIMEI OBANIHOT 28 onpoc
yH 3aHsATHE p
KOHTpoJuIepa
YcrHbIi
PaGora ¢ MoHUTOpOM [TpakTude 3pesias orpoc,
17. MOCIIE0BATEIHHOTO CKOe 28 > | TmpaKkTH4
mnmopra 3aHsATHE €CcKoe
3aJlaHue
YCTHBIN
[TonkmroueHue [IpakTnue 3se3nHas OIpoc,
18. panno3JIeMEeHTOB K CKOe 28 > | mpakTH4
KOHTPOJLIIEPY 3aHSTHE €cKoe
3a/1aHne
[Tonxmrouenne IIpakTnue 3ses3nHas [IpakTnu
19 pPaZod’]IEMEHTOB Yepe3 CKOe 28 ’ €cKoe
MaKETHYIO IIaTy 3aHSTHE 3aJlaHue
KomOunmp .
[nater pacmpenus 3Be3nHast, | YCTHBIN
20 JUTISL KOTpOoJuIiepa OBalIHoT 28 ornpoc
p p 3aHSTHE P
aliBepbl MOTOPOB U KomOunu .
/lp p p P 3Be3aHas, | YCTHBIA
21 JIOTIOJIHUTEIbHOE OBaHHOE
28 ormpoc
MTUTaHUE 3aHSITHE
3HAKOMCTBO CO cpefon KomM6unn .
pedl P 3Be3aHas, | YCTHBIN
22 MIPOTPaMMHUPOBAHUS OBaHHOE 28 oIDOC
Arduino IDE 3aHATHE P
@OyHKIMS MPOrpaMMBI - KomOunu N
YHICHHA TPOTD P 3Be3qHast, | YCTHBIH
23 apryMeHTBbI, TeJIO, OBaHHOE
28 onpoc
pe3yabTaT 3aHSITHE
KomM6unmn .
bazoBbie GpyHKINH - P 3Be3/Hast, | YCTHBIN
24 loop() u setup() OBAMHOE 28 orpoc
p P 3aHSTHE P
Coznanue [TpakTude .
o p 3Be3nHasA, | YCTHBIU
25 MOJIb30BATEIbCKUX CKOE
. 28 orpoc
byHKIMI 3aHATHE
YcrHbI
Kom6unup ompoc,
ITepemenHast, TUIIBI 3Be3aHA,
26 OBaHHOE IIPaKTUY
IIEPEMEHHBIX 28
3aHSITHE €CKoe

3aJaHnC
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. IIpakTuue [IpakTnu
JewcTBus Hazg 3Be3mHasl,
27 CKOe €CKoe
[IEpEMEHHBIMU 28
3aHsITUE 3a/1aHue
YcrHbIi
IIpakTrue ompoc
3Be3aHa, poc,
28 Pabota ¢ maccuBamu CKOe 28 MpaKkTH4
3aHsTHE €CKOe
3aJlaHue
. . KomOunu .
YcnoBHsrii onepatop if P 3Be3qHas, | YCTHBIN
29 OBaHHOE
else 28 OIpocC
3aHsITUE
KomOunn .
Omnepatop BbIOOpa P 3Be3qHasd, | YCTHBIN
30 . OBaHHOE
switch() 28 OIpocC
3aHsTHE
KomOunu .
OmnepaTop 1uKIIa P 3Be3nHast, | YCTHBIN
31 . OBaHHOE
for(),while() 28 OIpoc
3aHSTHE
Kombunmp 3pes .
JHas, | YCTHBIU
32 Jlornueckue GyHKIMA OBaHHOE
28 onpoc
3aHSTHE
KomOunu .
MaremMaTHudecKue P 3Be3nHasA, | YCTHBIN
33 FA— OBaHHOE 28 OIDOC
i 3aHSTHE P
KomGurmp 3Be3/Hast, | YCTHBIN
34 CtpokoBble PyHKIINH OBaHHOE A,
28 onpoc
3aHSTHE
JIBonuHas cucrema Kom6unup .
3Be3aHas, | YCTHBIN
35 WCUYUCIICHUS, TIPaBUIa OBaHHOE
28 ornpoc
nepeBoia 3aHsTHE
[lecTHanuarepuunas
CIchTeM: Kowurmp 3Be3 i
JTHast, | YCTHBIU
36 OBaHHOE
WCYHCIICHUS, TIPaBHUIIa 28 orpoc
3aHATHE
nepeBoa
IIpakTnue [IpaxTnu
3Be3mHal,
37 [TpoekT «Massaok» CKOE 28 €CKOe
3aHSITHE 3a/1aHne
IIpoekt «Mas4ok ¢ IIpaxTuue 3pesHas IIpaxTuu
38 HapacTaronei CKOe 28 ’ €CcKoe
SAPKOCTBIO» 3aHsTHE 3a/1aHue
[Ipoext «CBEeTUIBHUK C IIpakTnue g T — [IpaxTnu
39 yIpaBIIseMOn CKoe 28 ’ €CKOe
SIPKOCTBIO 3aHSITHE 3a/1aHNe
N [IpakTuue [IpakTu
IIpoekt «Hounow P 3Be3aHal, P
40 CKOe €CcKoe
CBETHIILHUK 28
3aHsITUE 3a/1aHne
IIpoexr IIpaxTuue IIpaxTru
. 3Be3aHA,
41 «ITepenuBaronuiics CKOE o8 €CcKoe
CBETUJILHUKY 3aHsITUE 3a/1aHne
42 [TpoekT «CBETUIIBHUK, [Tpaktnue | 3Be3nHas, | [IpakTuu
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yIIpaBJIIEMBIN TIO CKOe 28 ecKoe
USB» 3QHATHE 3aJaHue
IIpakTrue IIpaxTru
o 3Be3aHa,
43 TBopueckuii MpoeKT CKOe 28 €CKoe
3aHITUC 3aJ]JaHue
[IpakTuue [IpakTu
IIpoekt «KHomka u p 3Be3aHasl, P
44 cKoe ecKoe
CBETOIHOI» 28
3aHSATHE 3alaHue
IIpakTrue IIpaxTru
. 3Be3mHas,
45 TBopueckuit MpoeKT CKOe 28 ecKoe
3aHITUC 3aJ]JaHue
[IpakTuue [IpakTnu
3Be3aHa,
46 [Tpoekt «CBetodop» CKoe 28 €CKoe
3aHSATHE 3aaHue
IIpakTnue IIpaxTru
. 3Be3mHasd,
47 TBopueckuit MPOEKT CKOe 28 eCcKoe
3aHATUE 3aJ]JaHue
IIpakTudae ITpakTuu
[Ipoekt «RGB p 3Be3aHa, P
48 CKOe eCcKoe
CBETOHOI 28
3aHATUE 3aJ]JaHue
[IpakTnue [IpakTu
. 3Be3mHasl,
49 TBopueckuit MpoeKT CKOe 28 €CKoe
3aHSATHE 3aJaHue
IIpakTnue [IpaxTru
3Be3aHasd,
50 [Ipoekt «Ilynascap» CKOe 28 €CKoe
3aHATUE 3aJ]JaHue
[IpakTnue [IpakTu
. 3Be3mHa,
o1 TBOpUYECKUI IPOEKT CKOe o8 ecKoe
3aHSATHE 3aJJaHue
. IIpakTrdae ITpakTuu
[Ipoext «berymuii p 3Be3Has, P
52 CKoe €CKoe
OTOHEK» 28
3aHATHE 3aJJaHue
IIpaxTuue IIpaxTuu
. 3Be3mHa,
53 TBopueckuil mpoexT CKoe 28 €cKoe
3aHSATHE 3aJJaHue
. IIpakTruae ITpakTuu
[TpoexT «KnonmouHbIi p 3Be3aHasl, P
54 CKoe €CKOe
MEePEKITIOYATEIb)» 28
3aHATHE 3aJJaHue
IIpakTnue [IpaxTnu
. 3Be3mHa,
55 TBopueckuil NpoexT CKoe 28 €CKOe
3aHSATHE 3aJJaHue
IIpakTuue IIpakTu
[Tpoekt «KHomo4yHbIE p 3Be3aHad, p
56 CKOE ecKoe
KOBOOM 28
3aHATHE 3aJJaHue
IIpakTnue [IpaxTnu
. 3Be3mHas,
57 TBopueckuil NpoexT CKOe 28 €CKOe
3aHATHE 3aJ]JaHue
ITpaktnue | 3Be3nHas, | [IpakTuu
58 [TpoekT «CexyHaomep» ’
p YHAOMED CKOE 28 eCKoe
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3aHATHE 3a1aHue
[IpakTuue [IpakTnu
. 3Be3mHas,
59 TBopueckuii mpoekT 2 CKOe 28 €cKoe
3aHSATHE 3aaHue
IIpakTnue IIpaxTru
3Be3mHas,
60 [TpoekT «TepMeHBOKCY 2 CKOE 28 ecKoe
3aHATHE 3a/1aHue
[IpakTuue [IpakTuu
o 3Be3aHa,
61 TBopueckuii mpoekT 2 CKOe 28 €cKoe
3aHSATHE 3aaHue
IIpakTuue IIpakTu
IIpoext «Mep3koe P 3Be3qHas, P
62 2 CKOe ecKoe
MMHAHUHO 28
3aHATHE 3a1aHue
[IpakTuue [IpakTuu
o 3Be3aHa,
63 TBopueckuii mpoekT 2 CKoOe 28 €cKoe
3aHSATHE 3aJaHue
N IIpakTuue IIpakTu
IIpoexT «KomHaTHBIH p 3Be3Has, p
64 2 CKOE ecKoe
TEPMOMETP» 28
3aHSATHE 3aJaHue
IIpakTnue [IpaxTnu
. 3Be3mHas,
65 TBopueckuit MpoeKT 2 CKOe 28 eCKoe
3aHATHE 3a1aHUe
IIpakTuue IIpakTnu
IIpoext «Tectep p 3Be3Has, p
66 2 CKOE ecKoe
Oarapeek» 28
3aHSATHE 3alaHue
IIpakTnue [IpaxTru
. 3Be3aHas,
67 TBopueckuit MpoeKT 2 CKOE 28 €CKoe
3aHATHE 3a1aHue
IIpoext IIpakTuue IIpaxTuu
3Be3mHa,
68 «[lepersruBanue 2 CKOe 28 eCcKoe
KaHaTay 3aHSATHE 3a1aHue
IIpakTnue [IpaxTnu
. 3Be3mHal,
69 TBopueckuil NpoexT 2 CKoe 28 €CKOe
3aHATHE 3a/1aHue
TecT, yCTHBIM OIIPOC II0 Hposepoy 3Be3mHast
70 Y p 2 HOE ’ Tect
TEMaM. 28
3aHSTHC
COopka u IIpakTnue 3pesHa [IpakTnu
71 MporpaMMHUpPOBaHUE 2 CKOe 28 ’ €CcKoe
3a4€THOTO MPOEKTA. 3aHATHE 3a1aHue
IlogBenenre UTOroB
JIBCAL Hrorosoe | 3Be3nHas, | BeicTraBk
12 rona. [Ipezenranus 2
3aHATHE 28 a
MTPOEKTA.
NTOIrO 144

MartepuajibHO-TeXHHYECKOe o0ecrneuyeHune

2.2 YeioBust peasin3auyu NporpaMmmal
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XapakTepucThKa TNOMEIICHHs [JIs MPOBEACHUS 3aHATHI MO MporpaMmme
«JnekTpoHnka u  poboroTexHuka»  coorBercTByeT CaunlluH  2.4.3648-20
«CaHUTapHO-3MIUAEMHUOJIOTHYECKUE TpPEeOOBaHUS K OpraHU3alUsIM BOCIHUTAHUS U
oOyueHusl, OT/AbIXa U O37JOPOBJICHUS I€TEH U MOJIOEKN». YUeOHOE TTOMEIIECHUE IS
3aHATHI 1O MNPOrpaMMe€ paCIOJIOKEHO B IOKOJBHOM 3Tak€ MHOTOKBAPTUPHOIO
KUJIOTO JIoMa, Tuiomaas nomemieHus: 15,6m2. Ilo anpecy: r. Tyance, yn. 3Be3gHas,
28.

Ilepeyenb 000pyaOBaHUsl, HMHCTPYMEHTOB M MAaTepHAJIOB:  CTOJbI
YUYEHHUYECKHUE, CTYJIbSl YYCHUYECKHE, CTEeJUJIAXH JJIs YYEHHYECKUX T0COOuH W
BBICTaBOYHBIX pabot, HoyTOyk DELL, TTK Acer Aspire XC-830.

Kaaposoe o0ecnieuenue

Jlns peanuzanmu mporpaMMbl  «IJEKTPOHUKA M POOOTOTEXHHMKA» TEeAaror
JOTIOTHUTENBHOTO ~ O00pa3oBaHUsl  JOJKEH UMETh  BBICHIEE WM  CpeAHee
negaroruyeckoe obpazoBanue. TpeOoBaHMSA K MEAArOrMYECKOMY CTaxy padOThl U
KBAIM(PUKALMOHHON KaTeropuu Iegarora HE MpeabaBIsItoTCA. B oOd3aHHOCTH
nejarora JIONOJIHUTEIBHOTO OOpa3oBaHMsI BXOAUT CHCTEMATHYECKOE IOBBIIICHHE
cBoel npodeccuoHanbHOM kBanudukamnuu. [legaror 10MOIHUTETLHOTO 00pa30BaHUS
EpmioB I'eopruit BraaucnaBoBuu umeer cpeaHee mpodecCUOHAIbHOE 00pa3oBaHUE
no cnenuaibHoctd  «Omeparop  OBM», Ky0OaHckuii  rocyaapCTBEHHBIH
TexHonornueckui yausepcuret 2008 r.

[Ipodeccrnonanbhas EPENOArOTOBKA «ITegaror JOTIOJIHUTEIIBHOTO
oOpa3oBaHUs neren U B3POCIBIX). ABTOHOMHast HEKOMMepYecKas
npodeccuonanbHas  oOpa3zoBarenbHas opranuzanus «KyOaHCKMT  HMHCTUTYT
npodeccuoHanbHOro oopazoBanus», 10.07.2020.

Nwmeet [lumnioM 3a mOArOTOBKY KOMaH/IbI - MOOEIUTENSI B HOMUHAIIMY «/J{U3aitH
pob6otay, Couum 2021r., CBUACTENBCTBO 3a TMOJATOTOBKY ydacTHUKOB VI
MexayHaponHoi onumnuazsl o pobdotorexHuke «lIpocteie Mexanusmbl»y 2021r.
SBnseTcs WIEHOM 3KCHIEPTHOM KOMHMCCUM peruoHaibHoro stana VI oTkpeiToi
«Bcepoccuiickoit Onummnuansl 1o 3D TexHOIOTHSIMY.

OCHOBHBIMM HaNpPaBJICHUAMHU JI€ATEILHOCTH Me1arora, siBJIsSIOTCS:

-OpraHu3anus JesTeIbHOCTH YUAIlMXCsl, HAIIPABICHHONW HA OCBOCHHE
JIOTIOJIHUTEIHLHOM 00111€00pa30BaTeIbHON MPOTPAMMBI;

-OpraHu3aius J0CyroBon JeATeIbHOCTH yYalluXcs;

-obecrieueHue B3aUMOJICUCTBUSA C pOAUTENSIMU (3aKOHHBIMU
MPEACTABUTEIISIMU ) yyammxcs, OCBaMBAaIOIINX JIOTIOJIHUTENBHYIO
o01reo0pa3oBaTeNbHy0 MPOrpaMMy, TMpPU PEHICHUU 3ajad OOyYeHHs, pa3BUTUS U
BOCITUTAHUS;

-Me1arOrHYeCKUil KOHTPOJIb U OLIEHKA OCBOEHHUSI IOTIOJTHUTEIbHON
o011e00pa3oBaTeNbHON MPOTPAMMBIL;

-pa3paboTka  MPOrPaMMHO-METOAMYECKOro  oOecrledeHus:  pealu3aluu
JIOTIOJIHUTENIHLHOM 00111e00pa3oBaTeyibHOM MporpamMMmel. [lemaror momkeH BlanaeTh
TEXHOJIOTUSIMU PAOOThl C OJAPEHHBIMH YYAIIUMUCS, TEXHOJOTUSIMH paOOThl B
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YCIOBUSIX peain3aliyl MporpaMM MHKIIO3UBHOTO 00pa30BaHusl, yMEeHUEM paboTaTh C
YYaIMMHUCS], IMEIOIIMMU NPOOJIEMBbI B Pa3BUTHH.

2.3 ®opMbl aTTeCTALMU

DopMBbI KOHTPOJIA 3HAHUN, YMEHHH Y4alIUXCH

[Ipu peanuzanu mporpamMMbl HUCIONB3YIOTCA cleAyromue (HOpMbl KOHTPOJISA
IIPOBEPKH 3HAHUM YUYaIUXCS.

TpaauuuoHHble: YCTHBIM ONpoc B BUAE (POHTAIHHOM M WHIUBHUIYATBHOU
MIPOBEPKHU 3HAHUI; caMOCTOsITEeIbHAsE paboTa; nmpakTuyeckas padboTa, TECTUPOBAHUE;
BBICTABKH; KOHKYPCHI.

HerpaaunuoHHblie: pelieHHe KPOCCBOPAOB; BUKTOPHUH; 3aIIUTA TBOPUYECKUX
paboT unu npoekToB. UHIMBHUIYyaIbHBIA OMPOC YYAIEroCs ¢ YCTHBIM KOMMEHTapUeM
TOBapuila, omnpoc-urpa «CIpocu- OTBEYA», ONMPOC MO LEMOYKE BCEX YyYalluxcs,
KOHKYPC Ha JIYYIIIMI OTBET-BBIBOJ 110 U3YYEHHON TEME.

@®opMBI  KOHTPOJIA MOIYyT ObITh HHAMBHAYAJbHbIE M TIPYNIOBBIE!
OJIMUTYpHHP, IEPCOHATIbHAS BHICTABKA, COPEBHOBAHUE, TBOPUECKUI KOHKYPC, 3allIUTa
TBOPYECKOW WJIEH, NMPE3CHTALMSA CYBECHUPHOW JIABKH, OTKPBITOE WTOrOBOE 3aHSTHE,
sctadera TBOPUECKUX T, TOPOJ MACTEPOB.

DopMBblI OTC/ICKUBAHUA U GUKcAUHM 00pa30BaTe/IbHBIX Pe3yJbTATOB

IIpenycmoTpeHHass 110 mporpaMMe JUarHOCTUKAa IO3BOJISET YYUTHIBATH
c()OpMUPOBAHHBIE OCO3HAHHBIE TEOPETHUUECKUE U NMPAKTHUUECKUE 3HAHUS, YMEHUS U
HaBBbIKM YYalllUXCsl, OCYIIECTBIISIETCS B XOJI€ CIEAYIOIUX (opM pabOThI: pelieHue
TEMATUYECKUX 3a7a4, TECTOBBIX 3aJaHMM, NEMOHCTpALUs NPAKTUYECKUX 3HAHUN U
YMEHMM Ha 3aHATUAX, UHAUBUAyaJIbHble Oecelbl, OINpOCHl, BBINOJIHEHUE
IPAKTUYECKUX padoT, peaan3anus 1 3alliTa MUHU-TIPOEKTOB U IPOEKTOB.

Hnst mpoBepku S(PPEKTUBHOCTH W KauecTBa peaju3alld MPOTPaAMMBbI
00s3aTENIbHBIMUA  SABJIIOTCSL CHEASAIINE BUIBI KOHTPOJSI U (POPMBI OTCIEKUBAHUS
PE3YIBTATOB.

Buabl KOHTPOJIS BKIKOYAKOT:

BxomaHo#i KOHTPOJIb: MPOBOAMTCS IMEPBUYHOE TECTUPOBAHUE (CEHTAOPH) C
LEJBI0 ONPEACIICHUS YPOBHSI 3aMHTEPECOBAHHOCTU IO JAHHOMY HAIIPABICHHUIO H
OLICHKH OOILIEro Kpyro3opa yyamimuxcs.

IIpome:xkyTouHnass arrectanusi (MOHHUTOPHHI): IIPOBOJUTCA B CEPEIUHE
yaeObHoro roma (mekabpp). Ilo ero pesyapTaram, mnpu HEOOXOIUMOCTH,
OCYILIECTBIISIETCS] KOPPEKIUS YUEOHO-TEMaTUYECKOTO TJIaHa.

Hrorosasst arrecrauuss (MOHUTOPHMHI): IPOBOJUTCA B KOHIE KaXIOTO
yueOHoro roja (maii). [1o3BossieT OLeHUTh pe3yNbTaTUBHOCTh OOYyUEHUS yUaIIuXCsl.

Hapsiny ¢ oOyuaromumu — 3agadamu, mporpamMma «OJIEKTpOHHMKA U
poOOTOTEXHUKa» TMpPHU3BaHA pelaTh W BOCHUTaTENbHbIE. B oOpasoBarenbHOM
npouecce (GyHKIMOHUPYET BOCHHUTATENIbHAs CUCTEMa, KOTOpas CO3JaeT 0coOylo
CUTYaIIMIO PAa3BUTHS KOJJIEKTHUBA y4YalllUXCsl, CTUMYJIUPYET, 00OraIaeT u JONOoJHsET
WX JIESTEIBbHOCTb.
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OO1muUM UTOrOM peav3aluy MPOrpaMMbl «DIEKTPOHUKA U POOOTOTEXHUKA»
sBIsieTCS. GOPMUPOBAHKE KITFOYEBBIX KOMIIETCHIIUN yUaIIUXCS.

KonTpoib
IIPAKTUYECKUX YMEHMHH,

2.4 OueHoOYHbIEC MATEPUAJIBI

IMPpCAMCTHBIX

KOMIIETEHLIUN
U HaBBIKOB) OCYIIECTBIIAETCS

(TeopeTHuecKux

C

3HAHUH U

MIOMOIIBIO  KapT
chOpMHPOBAHHBIX TPEAMETHBIX KommeTreHnui. Kapra yHuBepcambHas, MOXKET
HCITI0JI30BAThCS 0 JTI0OOMY BEKTOPY IIPOrpaMMbl. 3aloJIHAETCS M1e1aroroM JBa pasa
B I'OJl UCXOJS U3 0KUIAEMBIX PE3yJIbTaTOB PEANU3ALUU IIPOrPAMMBbI.

MoOHUTOPHHIOBAsI KAPTA Pe3yJbTATOB BOCIUTATEIbHO-00Pa30BaTEIbHOTO
npoiuecca yyamnmuxcsi B 00beJuHeHUun
«Po0oTOTEXHHUKA»

[lenaror — Epmos ['eopruii Bnagucnasosnu
Dransl arTecTanuu:

I. ITpoMeKyTOYHBIN ITAIL.
[{enb: onpeneneHre ypoBHs NOATOTOBKHM YUAlUXCS B CEPEAMHE [IUKIIA O0yUYEHUSI.
I1. UroroBelii 3Tam.
[lenb: moABEIEHUE UTOTOB 3aBEPILAIOIIETOCS T0J1a O0YUECHHUS.
3ajiauu, penraeMsple MpU IPOBEAECHUN UTOTOBOM aTTECTALUU:
-aHaJIu3 Pe3yJIbTaTOB OOYUECHMUS,;
-OLIEHKA YCIIEUTHOCTH YCBOEHUS yYalUMHUCs 00pa30BaTeIbHOM MPOrpaMMBbl;
-caMool1IeHKa 3(h(PEKTUBHOCTHU AESITEIbHOCTH MEarora.

2021-2022 y4eOHbIi roj

Tab6amma 3
Ioka3areau 3YH
3HaHUEe
3HaHue " Cosmanne
TEPMHUHOB, Artec
BIIaJIEHUE CBOUX
TpaBuI a3JIMYHBIMU IIPOEKTOB Tanuo
I ®.1.0. WCITOJIB30BaHUS p p KommyHuKaT | HHBII
BUJAMU BIIaJICHUE
I y4yamerocst o0opynoBaHus U WBHOCTb. ypoBe
TEXHUKAMU npueMamMu
croco0os MIPOrpaMMHUPOBA | IPOTPAaMMHUPOB Hb-
MporpaMMupoBa porp P porp p
HUSL. aHUA.
HUA.
I 11 I 1I I 11 || 11
1.
2
B | C BpIcOKHM
¢ | YypoBHeM
e | Co cpexnum
I | ypoBHeM
0 | C Hu3KkuM

YPOBHEM
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Kputepuu onenuBanus

Taomuua 4

MoHuTOpUHT
pe3y/1bTarToB,
OLICHUBAEMBIX METOA0M
HA0JI0ONeHUS

KpuTepnn OLHCHKHU MEPCUYMNCITCHHDBIX nokasareJieit

BBICOKHIi ypoBeHb (+)

cpeaHuii ypoBeHb (¥)

HU3KHUH ypPoBeHb (-)

3HaeT u ynorpeosier

CoBceM He BiagceT

3HaHKME TEPMUHOB, CIIELUATBHYIO Henocrarouno GbICTPO 9
TepMI/IHOHOFI/IeI/I, HC
HpaBI/IJI HCITIOJIBb30BaHUA TepMI/IHOJIOFI/IIO, 3aIlIOMHUHACT MaTepI/IaJI,
3HAET AJIEMEHTHI
obopynoBaHus u OBICTPO MMOAOUPAET 3HAHUS JIIOTCA C TPYAOM, | /o
CII0CO00B yacTH Koja 9acTo npuberaer K porp
IPOrPaMMUPOBAHUS KOHCTPYKTOpPA IS MTOMOIIM TI€arora CTIOCODE! X
porp p ’ UpyK p ’ COEIUHEHUS.
CIIPAiTOB.

3HaHME U BIIAJICHUE
Pa3JINYHBIMU BUJAMU
TEXHUKAMHU
IIPOrpaMMHUPOBAHUS.

beicTpo ycBanBaer
Marepuas, MOXKeT
MIPUMEHSTH JIBE U Ooee
TEXHHUK B padore.
Mosker okazarb
MIOMOIIb IPYTUM
y4aIIuMCsl.

MenjieHHO ycBauBaer,
MOXKET MTPUMEHSATH TOJIBKO
OJIHY TEXHUKY
MIPOrpaMMHUPOBAHUSL.
YcBoua MUHUMAIbHBIM
Habop MPUEMOB, METOIOB
paboThI C pa3IMYHBIMU
SIeMEHTaMU
KOHCTPYKIIHH.

PabGora naercs ¢
TPYIOM; TOCTOSTHHO
npuoeraer K
ITOMOIIIHY TI€Jarora.

Co3ganue cBOUX
IIPOEKTOB BIIaJICHUE

JIerko co3gaer cBou
MIPOEKTHI, XOPOIIIO

IInoxo nmpexncrasiser, riue
U KaK MOXKHO ITPUMEHUTD
BBITTOJTHCHHYTO
IPOTrpaMMbl; COBETYETCs C

Inoxo mpexacrasuser
KOHEYHBIN
pE3yabTaT, HE MOXKET

npueMamMu BIIAJICET MPUEMAMHU nearoromM. 3Haer
paborars 6e3
pOrpaMMHUPOBAHUSI. MIPOrpaMMHUPOBAHUS. OCHOBHBIE 3JIEMEHTHI U
MOMOIIY NeAarora.
TIPUHITAITHI
IPOrpaMMHUPOBAHUSL.
Ha xoHrakr ¢
J€TbMU UJET
TSDKEIO,
Jlerko uaeT Ha KOHTaKT CO | MPEANOYUTAET
Jlerko uaeT Ha KOHTAKT
B3POCIBIMHU; TPUHUMAET YEIUHUTHCS; HE
CO B3pOCJIBIMU U
MOMOILb [TEJJarora; yMeeT | IpUHUMAET MOMOIIb
JI€TBMU;, JIETKO
yCTaHABIUBATh APYKECKUE | B3POCIOTO, HE YMEET
HCIIONIB3YEeT MTOMOIIb
KoMMYyHHUKaTUBHOCT. OTHOILLEHUS CO paboTarh mos
PYKOBOJIMTEIIS;
CBEPCTHUKAMH, HO PYKOBOJICTBOM,
Y4acTBYET BO BCEX
OBIBAIOT pa3HOIVIACHS; B KOH(ITUKTYET C
MacCOBBIX
MacCCOBBIX MEPOTIPHUSATHSAX | IETHMHU, B
MEPOTIPUSITHSIX.
Y4acTBYET HE BCET/a. KOJIJIEKTUBHBIX

UIpax U MacCOBBIX
MEPONPUSTUSX HE
y4acTBYeET.

2.5 Metonuueckue Marepuasibl
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Meronuka mpenomaBaHus BKIIOYAET pa3HOOOpa3Hblie (OPMBI, METOIbI U
npueMbl 00yudeHuss W BocnuTaHus. OOOCHOBAaHHOCTH NPUMEHEHHS Pa3IMYHBIX
METO/JIOB OOYyCIIOBJIEHA TEM, YTO HET HU OJHOTO YHUBEPCATBLHOTO METOAa IS
peIIeHus pa3HOOOPa3HBIX TBOPUECKHUX 3a/1a4.

Oco0eHHOCTH OpraHu3anun 00pPa3oBaTeJIbHOI0 MpoLecca.

PabGora mo mporpamme megarora ¢ y4aluidMHCS TMPOU3BOJUTCS B OYHOM WM
TUCTAHITMOHHOW ¢dopme. Takke BO3MOXKHA peanu3alivs MPOrpaMMbl B YCIOBHSIX
CETEBOTO B3aMMOJICUCTBHS C O0Opa30oBaTEIbHBIMH OpraHU3alUsIMUA, MPU HAIAYUU
MaTepUAIbHO-TEXHUYECKOTO OCHAIICHUSI.

MeTtoabl 00y4eHus.

Meroabl 00y4yeHus, TPUMEHSIEMbIE B pealn3alliid MPOTrpaMMbl « DJIEKTPOHUKA
U pOOOTOTEXHUKA», MOKHO CHUCTEMATU3UPOBATh Ha OCHOBE MCTOYHMKA TOJYYECHHS
3HAHUSL:

- CJIOBECHBIE: pacckas, 00bsICHeHHE, Oecena, TUCKYCCus;

- HarJISAHBIC: JEMOHCTpAILMS JUJAKTHYECKUX MaTepuaoB, BUACOPUIHLMOB;
KOMIIBIOTEPHBIC UTPHI.

- TMpaKTUYecKue: paboTa ¢ ayauo- M BHUJEOMaTepualiaMHh, TEMaTHYECKUE
AKCKYPCHUU, UHTEPHET-AKCKYPCUH, TPEHUHTH, Y4aCTUE B MEPOTIPUSITHUSX.

Bwmecre ¢ TpaJUIMOHHBIMM METOJIAMH HA 3aHSATUSIX CIICIIHO HCIOJIB3YIOTCS
aKTUBHBIC METOJbl OOYUYEHUS: MO3TOBOM IITYPM, MOJICTUPOBAHKUE, METOJ] TIPOEKTOB,
METOJ] IBPUCTUYECKUX BOIIPOCOB, UTPOBBIE CUTYAIUHU.

Br16op mMeTo/10B 00yueHHUs 3aBUCUT OT JUJAKTUYECKHX II€JIeH, OT Xapakrepa
COJIEpKaHMs 3aHITHUS, OT YPOBHS Pa3BUTHUS IETEl.

DopMbI OpraHu3anuy 00pa3oBaTeJbHOI0 Mpouecca.

3aHATUS TPOBOASTCS C MCIOJIB30BAHUEM PA3IMYHBIX (HopM opeanuzayuu
yueonou  Oesmenvhocmu  (TpynmnoBasi,  (pOHTallbHAs,  WHIWBHUIyaJIbHAS,
WHJMBUAYaJIbHAS AUCTAHIIMOHHASI, TPYNIOBasl TUCTAHIIMOHHAS).

Pa3znooOpa3ubie (opmbl OOy4YeHUST U THUIBI 3aHSATUNA CO3MAOT YCJIOBUS IS
Pa3BUTHS MO3HABATEILHOW aKTUBHOCTH, MOBBIIICHUSI HHTEpEca JeTel K O0yUEHUIO.

@®opMbI OPraHu3alMu y4eO0HOr0 3aHATHS.

B xonme peanuzanmMu mporpamMMbl  KCHONB3YIOTCS Pa3HOOOpa3HbIE THIIBI
3aHSTUNA: W3y4YEeHHE HOBOW WH(OOpPMALUM, 3aHATUS 1O (POPMHUPOBAHUIO HOBBIX
yMeHu#, 0000IeHne U CUCTeMAaTH3alusl U3YYeHHOr0, MPaKTUYECKOe MPUMEHECHHE
3HAHWM, yMEHUN, KOMOMHUPOBAHHBIC 3AHIATHS, KOHTPOJIHHO-TIPOBEPOUYHBIC 3aHSATH.

[lemaror BmpaBe TPUMEHSTH JIOOYIO M3 JOCTYHNHBIX (OPM OpraHHU3aIuU
ydeOHOro 3aHsATHs: Oeceda, BBICTaBKA, 3alllUTa IPOEKTOB, WIpa, KOHKYPC,
KoH(epeHIns, Kpyriblii CTOJ, JEKIHs, MacTep-KJIacC, «MO3TOBOM IITYpMY,
HAOJIOICHUE, OTKPBHITOE 3aHSTHE, MPAKTUYECKOE 3aHATHE, MPE3CHTAIHS, TBOPUYECKAS
MacTepcKas.

K yuactuio B KOHKypcax MPUBJICKAIOTCS POJAUTENH (3aKOHHBIC MPEICTABUTEIH )
y4aluxcs, C UEIbI0 YKPEIUICHUSI CEMEUHBIX OTHOLLICHUM.

Hcnoab3oBanue 310poBbe cOeperaomux TeXH0JI0rui



20

B peajin3auuu NporpaMmsbl

Taoauma 5
Buasl OcobenHocTH
310poBbe o METOIUKH §
cOeperaouux NPOBeJACHUS OTBeTCTBEeHHBII1
neJaroru4eckKux POBCACHHS
TEeXHOJOT Uil
TexHOI0ruM COXpaHEHHS U CTUMYJIUPOBAHUSI 3I0POBBS
Junamuueckue nayssl | Bo Bpems 3ansartuii 2- | Pexomennyercs s ITenaror
5 MHH., IO Mepe BCEX y4alluxcs B
YTOMJISIEMOCTH KaudecTBe
y4anuxcsi. popUIaKTUKH
yromiieHus. Moryr
BKJIIOYATh B ce0s
3JIEMCHTEI
TMMHACTHKH IS
TJ1a3, IbIXaTeIbHON
TMMHACTHKH U
JIPYTHUX.
I'umuacTuka WuauBuayansno mubo | Pekomenayercs Bcem | [lemgaror
MaJILYNKOBAS C TpYIIoun y4anmmMcsi, 0COOCHHO
C peYeBbIMU
npoodIeMaMu.
[IpoBoautcs B m060M
yIOOHBIN OTPE30K
BpeMeHH (B Jr000¢e
yII0OHOE BpeMsi) BO
BpEMSl 3aHATHSL.
I'mvmuactuka mns rima3 | ITo 1-2 mun. Bo Pexomennyercs ITenaror
BpeMs paboThI 32 HCIIOJIb30BaTh
KOMIIBIOTEPOM B Har I IHBINA
3aBHCHUMOCTH OT Marepua, mokas
WHTEHCUBHOCTH megarora.
3pUTEITBHON
Harpy3KH.
I'umHacTHKa, B cpenneit u Buneo-pasMuHKu. ITenaror
Oonpsas 3aKITIOYUTEITHHON
YaCTH 3aHATHUS
I'mmHuacTuka, B cpenneit u dopma IpoBEICHUS ITenaror
KOppUTUpYIOIIas 3aKIIOUYNTEILHOM 3aBHUCHUT OT
YaCTH 3aHITHS IIOCTaBJICHHOM
3aJa4u B
KOHTUHI€HTA AeTeil

JlnnakTuueckue MaTepHuaibl
- COOpPHHK TECTOB U 3aJlaHUM JUIsl AMATHOCTUKU PE3YIHTATUBHOCTH PEaTU3aAINH

IPOTPAMMBI;
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- TevyaTHbIe MOCOOus - TaOmuIpl, IakaThl, (oTorpaduu; BUAECODUIBMBI,
MYJIBTUMEAUMHBIEC MaTePHAIIbI, KOMITBIOTEPHBIE TPOrPAMMHBIE CPENICTBA;

- pa3paOoTKu 3aHATUI B paMKaX IPOrpPaMMBl;

- KOMIUIEKC (PU3MUHYTOK;

- MeToIMYecKasl U yueOHasi TUTepaTypa;

- UnTepHeT-pecypchl.
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becexepckuii, H. b. Edumon, C. W. 3uarmunoB u nap.; [log obm. pen. B. A.
becekepckoro. —JleHunrpan, wu3gaTenbcTBO  MammHOcTpoeHue.  JIeHMHrp.
oTaencHue, 1988

Jns yqamuxcsi 1 poauTesien:

1. http://wiki.amperka.ru/ TeopeTHmueckuii W TPAKTHUYSCKUNA MaTepHal,
OIMKMCAHKE MPAKTUKYyMa

2. http://robocraft.ru/page/summary/#PracticalArduino  Teopernueckuii u
MIPAKTUYECKUN MaTepHUa

3. http://avr-start.ru/?p=980 DnekTpoHUKa JJIs1 HAYMHAIOIIUX. Y POKH.

4. http://bildr.org VMHCTPYKIIMKM W CKETYH I TOIKIIOYCHHS Pa3IMUHbIX
KOMIIOHEHTOB K miate Arduino.

5. http://arduino4life.ru mpaktudeckue ypoku no Arduino.

6. http://arduino-project.net/ Buneo ypoku, OMONHOTEKH, MPOCKTHI, CTATHH,
KHHUTHY, IpriioxkeHust Ha Android.

HuTepHeT pecypcsbl:

1. https://sites.google.com/site/arduinodoit/home MeTtonudeckue pa3paboTKH,
OIMMKMCAaHKE MPAKTUUECKUX U JaOOpaTOPHBIX PadoT.

2. http://bildr.org WHCcTpykmmM W CKETYM IS TOAKITIOYCHUS PA3THYHBIX
KOMITOHEHTOB K 11aTe Arduino.

3. http://arduino4life.ru mpaktrdaeckue ypoku mo Arduino.

4. http://avr-start.ru/?p=980 DaekTpoHUKA I HAUMHAIOIINX. Y POKH.

5. http://edurobots.ru 3anumarenbHas poOOTOTEXHUKA.

6. http://lesson.iarduino.ru Ipaktudeckue ypoku Arduino.
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7. http://zelectro.cc CoobmecTBo pamuomoouTeneii (Arduino). VYpoxw,
MPOEKTHI, CTAThH | JIP.

8. http://cxem.net CaitT mo paguo3IeKTPOHUKH U MHKPOJICKTPOHHKE.

9. http://arduino-project.net/ Bumeo ypoku, OMOIHOTEKH, MPOCKTHI, CTATHH,
KHUTH, Ipuiioxkenust Ha Android.

10. http://maxkit.ru/ Buneo ypokwu, ckerun, mpoektsl Arduino.

11. http://arduino-diy.com Bce mis Arduino. JlaTumku, qBUTATEIH, MPOSKTHI,
9KPAaHBI.

12. http://www.robo-hunter.com Caiit 0 POOOTOTEXHUKE u
MHUKPOJICKTPOHUKE.

13. http://boteon.com/blogs/obuchayuschie-lekcii-po-arduino/uroki-po-
arduino-oglavlenie.html? Ypoku mo Arduino.

14. http://arduinokit.blogspot.ru/ Arduino-mpoexThI. Ypoxku,
IPOrpaMMHUPOBAHHUE, YITPABJICHUE U TTOIKIIOYCHHE.

15. http://kazus.ru/shemes/showpage/0/1192/1.html  DnekTpoHHBIH TOpTa.
HoBoctu, cXeMbl, TUTepaTypa, CTaTbi, GOPYMEI IO SJICKTPOHHKE.

16. http://www.radioman-portal.ru/36.php Tlopran mis paguoaOOUTEINICH.
Ypoxu, npoektsl Arduino.

17. http://www.ladyada.net/learn/arduino/ ypoxu, uactpykius mo Arduino.

18. http://witharduino.blogspot.ru/ Ypoku Arduino.

19. http://arduino.ru/Reference IIpoekTsl, cpeaa nporpammupoBanus Arduino.

20. http://a-bolshakov.ru/index/0-164 Bumeoypoku, MPOEKThI, 3a1a4H.

21. http://arduino-tv.ru/catalog/tag/arduino ITpoekTsl Arduino.

22. http://herozero.do.am/publ/electro/arduino/arduino_principialnye skhemy
I_uroki/4-1-0-32 INpuHiunuaibHble CXeMbl 1 ypoku Arduino.

23. http://interkot.ru/blog/robototechnika/okonnoe-upravlenie-sistemoy-
arduino/ cTyausi ”HHOBAlIMOHHBIX POOOTOTEXHUUECKUX PEIICHHNA. Y POKH, IPOCKTHI.
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