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|. IlosicHuTEILHAS 3aNIMCKA

B cootBerctBuu ¢ TpedoBanusiMu @I'OC ocHOBHOTO 00111eT0 00pa30BaHus 00YUAIOUIHIICS TOKEH
BJIQJIETh YHUBEPCATbHBIMH Y4€OHBIMU JCWCTBUSMH, CIIOCOOHOCTBIO HMX HCIOJb30BATh B Y4EOHOH,
MO3HABATENbHOM M COLMANBHOM MpPAaKTHKE, yMETh CAaMOCTOSITENBbHO IUIAHUPOBATh W OCYLIECTBISATH
yueOHYIO JEATeNbHOCTb, CO3/1aBaTh, MPUMEHITh U MPeoOpa3oBHIBATh 3HAKM M CHMBOJIBI, MCIOJIb30BATh
HKT.

Texnonorun oOpa3oBaTeNbHOW POOOTOTEXHUKU CIOCOOCTBYIOT 3()()EKTHBHOMY OBIAJACHUIO
00y4aloIMMHUCS YHUBEPCAIbHBIMU YYEOHBIMHM JI€HCTBHSAMM, TaK Kak OOBEAMHSIOT pas3HbIE CIIOCOOBI
JeATeIbHOCTH IIPU PEIICHUN KOHKPETHOM 3a1auu.

Kpyxok«TexHnuyeckuii»perHazHaueH A7t TOro, 4ToObI yUalirecss UMeld MpeCTaBICHUs O MUpe
TEXHUKH, YCTPOUCTBE KOHCTPYKLIMM, MEXaHM3MOB M MAIlIMH, UX MECTE B OKpYXkaromeM mupe. Peanuzanus
JAHHOTO KpPYXKKa TO3BOJISIET CTUMYJIMPOBATh MHTEPEC U JII0003HATEIHHOCTH, Pa3BUBATh CIIOCOOHOCTH K
peIIeHUIO TPOOJIEMHBIX CHUTYallMii YMEHHIO HCCIEAOBaTh NpoOJeMy, aHATU3WPOBAaTh HMMEIOIIHECs
pecypchl, BBIABUTATh WJEH, MJIAHUPOBATH PEIICHHUS M PEaTH30BbIBATh MX, PACUIMPUTH TEXHHUUECKHH WU
MaTeMaTU4YeCKUi clioBapu ydyeHuka. Kpome 3TOro, momoraer pa3BUTHUI0O KOMMYHHMKATUBHBIX HaBBIKOB
YYAIIMXCS 32 CUET AKTUBHOTO B3aUMOJICHCTBHUS IETEN B XOJI€ TPYNIIOBOM TPOEKTHOM IEATEIIBHOCTH.

PoGoTtoTexHnka — NpUKIAAHAS HayKa, 3aHUMAOMIASACS pPa3pabOTKOM aBTOMATU3MPOBAHHBIX
TEXHUYECKUX cucTeM. PoOOTOTEeXHMKA OnUpaeTcst Ha 3JIEKTPOHUKY, MEXaHUKY U MporpaMMupoBanue. /s
O0y4YeHHUsl y4aluxcsi, CKIIOHHBIX K €CTECTBEHHBIM HayKaM, TEXHHUKE WJIN MPUKIAJHBIM HCCIEIOBAHUSIM,
BaXHO BOBJEYb WX B TaKyl y4eOHO-TIO3HABATEIbHYIO JESITEIbHOCTh M Pa3BUTh HX CIIOCOOHOCTH B
aJbHEUIIIEM.

B ormnune or LEGO poGotoB, koTopble cobuparorcss U3 OJIOKOB, POOOTOTEXHUKA HA OCHOBE
Arduino otkpsiBaeT 0OJbIlIE BO3MOYKHOCTEH, I/Ie MOKHO HCIIOJNB30BaTh MPAKTUYECKH BCE YTO €CTh MO/
pyKamu.

Ha coBpemenHoM stane B ycnoBusax BBeaeHuss ®I'OC Bo3HUKaeT HEOOXOAMMOCTb B OpraHU3aAINH
YPOUHOW M BHEYPOUHOH [EATETbHOCTH, HANpPaBICHHOW Ha YJOBIETBOPEHHE MOTPEOHOCTEH pebeHKa,
KOTOpbIE€ CIHOCOOCTBYIOT peajli3alliil OCHOBHBIX 3aJad HAy4YyHO-TEXHHUYECKOro mporpecca. Llenbro
UCTIONBb30BaHUS  KpykKka  «TeXxHuueckui»  sABISIETCS  OBJAJCHHE  HABBIKAMH  TEXHHYECKOTO
KOHCTPYUPOBAHUsI, 3HAKOMCTBO C JJIEMEHTAMHU PaJO-KOHCTPYHUPOBAHHS, Pa3BUTUE MEJIKOH MOTOPHUKH,
U3y4YCHUE TOHATHH KOHCTPYKLIUH M OCHOBHBIX CBOMCTB (KECTKOCTH, IPOYHOCTH, YCTOHYUBOCTH), HAaBBIK
B3aumopelcTBus B rpymme. Jletn pabortaror ¢ mmkpocxemor Arduino UNO u HaGopamu JaTduKoOB.
[IpumeHeHre poOOTOCTPOEHHS B INKOJE, MO3BOJSET CYIIECTBEHHO IOBBICUTH MOTHBAIUIO YyJaIUXCH,
OpraHu30BaTh MX TBOPYECKYIO U MCCIEIOBATEIbCKYIO pabOTy. A TakkKe MO3BOJSET IIKOJIbHUKAM B (hopme
MO3HABATEIbHOM UTPHl Y3HATh MHOTHME BaXKHBIC WJIEU W Pa3BUBATh HEOOXOIUMBIC B JaTbHEUIICH >KU3HU
HaBBIKH.

Iean u 3apa4u KpPyKKa.
Hean: oOpa3oBanue nereid B cepe MHHOBAIMOHHBIX TEXHOJIOTMH HAa OCHOBE KOHCTPYWPOBAaHUS U
nporpaMMHpoBaHusi poOoToB Arduino, comelcTBHE pPa3BUTHUIO TEXHUYECKOTO TBOPYECTBA, Pa3sBHUTHE
MHHOBALMOHHOMW JEATEILHOCTU B 00pa30BaTEIbHbBIX YUPEIKICHUAX.
3agaun:
1. CrumynupoBaHHe MOTHBALMU Y4YAIIUXCS K MMOJTYYEHHUIO 3HAHUN, TOMOTaTh (JOPMUPOBATH TBOPUECKYIO
JMYHOCTh peOeHKA.
PasButne nHTEpECa K TEXHUKE, KOHCTPYUPOBAHHUIO, IPOTPAMMUPOBAHHUIO, BBICOKUM TEXHOJIOTUSIM.
Pa3BuTHIO KOHCTPYKTOPCKUX, UHXKCHEPHBIX U BBIYUCIUTEIBHBIX HABBIKOB.
PasButre MeJIKOM MOTOPUKH.
@opMHUpOBaHUE YMEHUS JOCTATOYHO CAMOCTOSTENIBHO pEIIAaTh TEXHUYECKUE 3a7adyd B IIPOLECcCe
KOHCTPYHPOBAHMS MOJIEIEN.
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®opMbI ¥ METOALI IPOBEACHUSA 3aAHATHI

3aHATHUS 10 IpOrpaMMe OPraHU30BaHbI 110 MPUHIIUITY HEMPepbIBHOTO 00y4yeHus. OCHOBHOW MOJIX0/
K 00y4eHHIO — JTMYHOCTHO-OPHEHTUPOBAHHBIMH.

OcHoBHbIE ()OPMBI IPOBEICHUS 3aAHATHH:

MYJIbTHMEHA-TCKINH,

Oeceibl, TUCKYCCHH;

IpaKkTUYecKHue 1 1abopaTopHbIe paboTHI,
KOJJICKTUBHBIC TBOPYECKHE JeTIa.

B mpouecce oOydeHus mpuMeHseTCS B OCHOBHOM IpOOJeMHBIM Meroa. Takke HCIONb3yeTcs
JMAJIOT U JUCKYCCHU.

OCHOBHBIM KpPUTEPHEM pe3yIbTaTUBHOCTH OOYYEHHUS SBISIETCS CIHOCOOHOCTh  y4alerocs
CaMOCTOSITEJIBHO peIIaTh MPOCTEHINNE 3aJaud TPU MPOCKTUPOBAHUHM MPOCTHIX aBTOMATH3MPOBAHHBIX
YCTPOUCTB Ha 0a3e MUKPOKOHTPOJIJIEPOB, CAaMOCTOSTENIBHO CTaBUTh Hepeja co0oil 3amaud, OCO3HaHHO U
KOHCTPYKTUBHO HMX PEIaTh.

[Ipenmourenue oTaaéres rpynmnoBoii paboTe, KOraa ydanpecst 00beIUHSII0TCS paboTol Haa 00IIUM
npoekToM. [legaror BHICTYMaeT B poJM PYKOBOJAUTENS MPOEKTA, TIIABHOTO TEXHUYECKOTO KOHCYJIbTAaHTa U
BOCIIHTATEIISI.

JunakTuueckoe M yueOHO-METoIuuecKkoe oOecreueHne BKII0YaeT B ceOs MyJIbTUMEIUHHBIC
MPE3CHTAIMHN M CXEMBI, FIEKTPOHHBIE KHUT'H, BUICO(PHIBMBI TEXHUYECKOH TeMaTuku, IHTepHeT-pecypcHl,
KapTOUKH C 33JaHUSMU.

Enununeit ydeOHOro mporecca sBISETCS YpPOK, BKIIOYAOUMI B cebd OOBSICHEHHE HOBOTO
MaTepuaa, COCTAaBJICHHME KOHCIIEKTa W BBIIOJHEHHE NPAKTUYECKUX 3a/JaHUi Ha KOMIBIOTEpEe C
npuMeHeHneM 11atgopmbl Arduino, HampaBlICHHBIX Ha 3aKpEIUICHUE W3YYCHHOTO Marepuala, ¢ y4eToM
tpeboBanuii CanlIH.

Texkymuii KOHTPOJIb OCYIIECTBIISIETCS C MOMOIIBIO CAMOCTOSATENBHBIX M NMPAKTHYECKHX padoT, a
TaKXe YCTHOTO OIpoca.

1. IlnanupyemMsble pe3yJIbTaThl peaau3aluy MPOrpaMmMbl

Tak kak Kpy»KOK IOCEIIAIOT JeTH pa3Horo Bo3pacta (7 - 9 kiacc), ImiaHupyeMble pe3yibTaThl pealn3alium
MIPOTPaMMBI SIBIISTIOTCS] OOLTUMH ISl BCEH IpyIIbl 00ydyaromuxcs. ITo JOCTUraeTcs oiarogaps
JMYHOCTHO-OPUEHTUPOBAHHOMY M ITPOEKTHOMY MOJIX01Y O0Y4EHUsI.
JIMYHOCTHBIMHU pe3y/IbTaTaMHU U3yUCHHUS SBISETCS (POPMUPOBAHHE CIEAYIOMIUX YMEHUI!
CaMOCTOSITEIIFHO U TBOPUYECKH PEaTU30BBIBATH COOCTBEHHBIE 3aMbICITBI.
MOBBIIIEHUE CBOETO 00Pa30BaTENFHOTO YPOBHS U YPOBHS TOTOBHOCTH K NMPOJIOKEHUIO 00yUIEeHUs C
ucnosibzoBanuem UKT.
HaBBIKH B3aMMO - M CAMOOIICHKH, HaBBIKU pPedIIeKCHH;
c(OPMHUPOBAHHOCTh TPEACTABICHUN O Mupe mpodeccuid, CBSI3aHHBIX C POOOTOTEXHUKOH, W
TpeOOBAHUAX, TNPEABIBISIEMbIX pPA3IUYHBIMH BOCTPEOOBAHHBIMU MPO(PECCHSIMH, TaKUMH Kak
WH)KCHEP-MEXaHHUK, KOHCTPYKTOpP, apXUTEKTOp, NPOTPaAMMHUCT, HWHKEHEP-KOHCTPYKTOp IO
pPOOOTOTEXHHUKE;
IIpenmeTrHbie 00pa3oBaTe/ibHbIC Pe3y/IbTATHI:
OTIpeIeIIATh, Pa3INyaTh U Ha3bIBAaTh JETAIH KOHCTPYKTOPA,
CIOCOOHOCTh pealn30BbIBATh MOJEIH CPEACTBAMHU BBIYMCIUTEIBHON TEXHUKH;
KOHCTPYUPOBATh IO YCJIOBMSAM, 33aJIaHHBIM B3POCIHBIM, 1O 00pasily, 1O 4YepTexy, MO 3aJaHHOU
CXEM€ U CaMOCTOSITEIILHO CTPOUTH CXEMY.
BJIaJICHHE OCHOBaMH Pa3pabOTKH aJTOPUTMOB U COCTABIICHUS MIPOTPaMM YIIPaBICHUSI pOOOTOM;
yYMEHUE NMPOBOAUTH HACTPOHKY U OTJIAJKY KOHCTPYKLIUU poOOTA.
MeTtanpeaMeTHBIMH  pe3yJbTaTaMH  U3YyYeHHUS  sBIsAETCS  (HOPMUPOBAHHE  CIICAYIOIIMX
YHUBEPCaIbHBIX Y4eOHbIX nevicTBuii (YVY/]]):
[Ho3naBarteabHblie YY /I



OpPUEHTHPOBATHCS B CBOCH CHCTEME 3HAHUI: OTJINYATh HOBOE OT YXKE€ M3BECTHOTO.

nepepadaTbiBaTh MOJTYYECHHYIO MH(OPMAIMIO: JieNlaTh BBIBOABI B PE3YJIbTaTe COBMECTHON PabOThI
BCETO0 KJIacca, CPAaBHUBATH U IPYNIIUPOBATH IPEIMETHI U UX 00pas3bl;

yYMEHHE YCTAaHAaBIMBATh B3aMMOCBSI3b 3HAHHWH 10 Pa3HBIM y4eOHBIM TNpeaMmeraMm (MaTeMaTHKe,
¢du3mKe, IPUPOAOBEACHHS, OMOJIOTUY, AHATOMUH, HHPOPMATHKE, TEXHOJIOTUU U JIP.) IJISl PELICHUS
NPUKIAJHBIX Y4eOHBIX 3a1a4 110 PoboToTexHMKe.

PeryasituBubie YY/I:

YMETb paboTaTh MO MPEAT0KEHHBIM HHCTPYKIIUSIM.

YMEHHUE HW3JaraTh MBICIM B YETKOH JIOTMYECKON MOCIeN0BATEIbHOCTH, OTCTAaUBaTh CBOIO TOUYKY
3peHHs], aHAJU3UPOBATh CHUTYAIMI0 U CAMOCTOSITENbHO HAaXOJUTh OTBETHl HAa BOIPOCHl ITyTEM
JIOTUYECKUX PACCYXKICHUM.

OTIpeNeNIATh ¥ (pOpMYyIHPOBATh LENb ACITEIbHOCTH Ha 3aHATHH C IOMOIIBIO YUUTENS;
Kommynukatuubie YY /1!

yMeTh paboTaTh B Nape U B KOJJICKTUBE; YMETh paccKa3blBaTh O MOCTPOMKE.

yMeTh paboTaTh HaJ| IPOEKTOM B KOMaH[e, 3PPEKTUBHO pacpeaeisITh 00s13aHHOCTH.

I11. ®opmbI NoABEACHUSI HTOTOB
JlnarHOoCTHKa YpOBHS YCBOEHHUs MaTepualla OCYILUECTBIAECTCA. [0 Ppe3yJabTaTaM BbIIOJHEHUs
yYaIIMMHUCS TMPAaKTUYECKUX 3aJaHUil Ha KaXIOM YpPOKe, 1O pe3ylbTaraM KOHKYPCHBIX pabot (B
TEUCHHE M3YYCHHS Kypca MPOBOJHUTCS HECKOJIBKO TBOPYECKUX KOHKYPCOB).

V. ®opmbl opranusanuu y4eOHOro nmpouecca
IIpakTryeckas HapaBICHHOCTDb 3aHATHH, BBINIOJIHEHNE 3aKOHUEHHOIO MPAKTUYECKOTO IIPOEKTa Ha
KaKJIOM 3aHATHU ayAUTOPHBIC 3aHATUA.
B ManbIx rpynnax, MHIUBUAYaTU3MpPOBAaHHBIE 00pa30BaTeIbHbIE TPACKTOPUH.

V. Onucanue MecTa Kpy:KKa B cHCTeMe 0011ero 1 J0N0JHUTEJIbHOI0
o0pa3zoBaHust

Oo6pazoBarenbHas 00JIaCTh: POrPaMMHUPOBAHUE U AIIEKTPOTEXHHKA.

Hacrosimas mporpaMma peanu3yeTcsi B paMKax BHEYPOUHOW AEATENbHOCTH U ydamuxcs /-9
KJIaCCOB, KOTOpBIE BIIEpBbIe OyAyT 3HAKOMUTHCS ¢ Tardopmoid Arduino. JlaHHas nmporpaMma paccyuTaHa
Ha 68 yacoB u3 pacyera 2 yaca B HeJleJII0 B CUCTEME JIOTIOJHUTEIHHOTr0 oOpa3oBanusi. Cpok peanuzanuu
paboueil yueOHOH porpaMMbl — OIMH Y4eOHbIi rof.

[IporpaMma BKJIFOYAEeT MPOBEJCHHWE MPAKTUKyMa, BKIIOYAIOIIErO IPOBEACHUE J1abOPaTOPHO-
MPAKTUYECKUX, MCCIEIOBATENbCKUX padOT M MPHKIAJAHOTO IMPOrpaMMHUpPOBaHUs. B Xone cnenuanabHBIX U
npo(eCCHOHANBHBIX ~ KOMIIETEHIIMM [0  HCIOJB30BAHUIO  JJIEKTPOHHBIX ~ KOMIIOHEHTOB B
MHUKpPOIIPOLIECCOPHBIX aBTOMATU3UPOBAHHBIX CHCTEMAX YIPAaBJICHUS, 3aKpeIUIieMble B IPOLECCe
pa3paboTKH MPOEKTOB.

Copneprxanue porpaMmbl peau3yeTcs BO B3aUMOCBS3U ¢ (PM3HKOI, MaTeMaTUKOl, HH)OpMaTHKON
U TEXHOJIOTUEH.

IIporpamma «TexHUUECKHIT» ITO3BOJISET HA IPAKTUKE U3YYUTh BOIIPOCHI:

O WUCIOJB30BAaHUE  CIELHMAIM3UPOBAHHBIX IIPOrpamMM, MHUKPOIPOLIECCOPOB U DIEKTPOHHBIX

KOMIIOHEHTOB, ITIPUMEHSAEMBIX IIPU ITPOCKTUPOBAHUU PA3JIMUYHBIX BCTPOCHHBIX CUCTEM YIIPABIICHHUS;

O ucnosib3oBaHKe A3blka CH U1 IpOrpaMMHPOBAHUs BCTPOCHHBIX U BHEITHUX CUCTEM YIPABIICHUS,
O IPUMEHEHHUE TUIIOBBIX CXEMHBIX PEIICHUIA:
yIIpaBJieHHE BHEITHUMHU YCTPOUCTBAMH C TIOMOIIBIO IIOPTOB BBOJIA/BHIBO/IA,
YIPABJICHUE BHEIITHUMU YCTPOUCTBAMHU HA IIPUMEPE CBETOAUO0B, CEPBOIIPUBOIOB U T.1.;
IIPOBEPKA COCTOSIHUSI BHEIIHEN CPEJIbl C IIOMOILBIO MIEKTPOHHBIX TaTYMKOB;
YIPABJICHUE KUIKOKPUCTAIINYECKUM JUCILIEEM;
YIPABJICHHUE C TIOMOIIbIO KHOIIOK.



O CaMOCTOSTEIBHOE CO3JaHUE MOJENEH MIHMPOKO WM3BECTHBIX TEXHUYECKUX PEIIEHUNA CHUCTEM
YIPaBJICHHS C UCIIOIB30BAaHUE MUKPOIIPOLIECCOPOB.

V1. Conepkanue n3y4aemMoro Kypca

OCHOBBI PaIN03JIEKTPOHUKH (2 Yaca)
[TpaBuia TexHuKH 6€30MaCHOCTH. 3HAKOMCTBO C MCTOPUEH 3JIEKTPOHUKH, OCHOBHBIMU
Pazuo3JIeKTPOHHBIMH KOMIIOHEHTAMH, U3MEPHUTEIbHBIMUA IPUOOPAMHU.
3HAKOMCTBO ¢ KOHTpPOJIepoM ApayuHo (4 yaca)
MUuKpOKOHTPOJUIEPHI B HAIlIEH XKU3HU, KOHTPOJEp ApIyHHO , CTpyKTypa u coctaB ApayuHo. Cpena
IPOrpaMMUPOBAHUS TSI ApIIyHHO.
IIpakmuueckas yacmo:
1. Pabounii nuct
2. Tlpocreiimas nporpamMma (MUTAIOIIKI CBETOANON)
OCHOBBI MPOEKTHPOBAHUSI W MOJEJHPOBAHHUS JIEKTPOHHOIO yCTpoiicTBa Ha 6a3e Apayuno (4
yaca)
VYrpaBieHue 3JeKTPUUECTBOM. 3aKOHBI AleKTpudecTBa. Kak ObICTpO CTPOUTH CXEMBI: MakeTHas JOCKa
(breadboard). Urenue sekTpruecKiX cXeM. YIpaBIeHHE CBETOAMOI0M Ha MAKETHOM JTOCKE.
IIpakmuueckas uacmo:
1. Masyok
2. Kene3znonopoxHslii cemadop
3. Cserodop (3 cexun)
HlupoTHO-MMNyAbCHAsE MOy sinus (4 yaca)
Amnanorossie U 1M(poBbie curHansl, nouarue MM, ynpaBieHue ycTpoiicTBaMu ¢ MOMOIIbIO MTOPTOB,
nogaepxkusaronmx IIMM. I{uknudeckue KOHCTPYKLUM, NATYUK CIy4YalHBIX 4YMCEJ, UCIIOJIb30BAaHUE
JaT4MKa B IPOrPaMMHUPOBAHUU TSI APJIyHHO.
IIpaxmuueckas uacmo:
1. Masuok ¢ HapacTaromeil yObIBaromei spKoCThIO
2. MonenupyeM iaMs CBE4U
IporpammupoBanue ApayuHno. [osb3oBaTeabckue Gpynknuu (4 yaca)
[TonmporpamMMbl: Ha3HaYEHUE, ONIMCAHUE U BBI30B, TAPAMETPHI, JIOKAJIbHBIE U TTI00AIbHBIC TIEpEMEHHBIE.
IIpakmuueckas yacmo:
1. Tlepenaém cooOrmienue a3oykoir Mopse
2. «Bce usera paayru». Yupasienune RGB-ceronnonom
Cencopsl. laTunku Apayuno (4 yaca)
Poub cencopoB B ynpaBiisieMbIx cuctemMax. CEeHCOpHBI U IepeMeHHbIe pe3ucTopsl. Jlenurens
HanpspkeHud. [loTeHnmoMeTp. AHaIOTOBbIe CUTHAIBI HAa BX0oAe ApayuHo. Mcrnonb30BaHue MOHUTOpA
MIOCIIEIOBATEIBHOTO MOpTa JUIsl HAOMIOACHUH 3a MapaMeTpaMH CUCTEMBI.
IIpakmuueckas yacmo:
1. CBeTWIBbHUK C yIpaBIsIEMON IPKOCTHIO
2. ABTOMAaTHYECKOE OCBEIICHHE
3. Usmepenue Temmeparypsl TEPMOMETP
Knonka — naruyuk Haxkatus (8 yacoB)
OcoOeHHOCTH MOAKIIIOYCHNS KHOTIKU. Y CTPAaHEHHE IIYMOB C MMOMOIIBIO CTATUBAIOIINX U
MOATATUBAIOUINX pe3ucTopoB. [IporpammHoe ycrpaHnenue apebesra. byneBckue nepeMeHHbIe U
KOHCTAHTHI, JIOTHYECKUE OTIEePALIUH.
Ilpaxmuueckas uacmo:
1. Cserodop ¢ cexIueii A Menexo 0B U KHOMKOH yIpaBiIeHus
2. KHomnouHbIi nepexrovarensb
3. CBETWIBHMK C KHOTIOYHBIM yIPaBICHHEM
4. KuomouHsle K0BOOU



Hudposbie unankaTopbl. CeMucerMeHTHBIN HHAUKATOP (4 yaca)
1. Cuér no 10, oOparHbIii cYET

2. CekyHnomep
Muxkpocxembl. CIBUTOBBIIT peructp (4 yaca)
Ha3snauenune mukpocxeM. HazHaueHure cIBUTOBOTO PETUCTpa. Y CTPOMCTBO CABUIOBOIO PETUCTPA,
yrenue datasheet. [IporpamMmmupoBanue ¢ UCIIOIB30BAHMEM CIBUTOBOTO PETHCTPA.
IIpaxmuueckas uacmo:

1. TupnsHAa CBETOAMOAOB — BAPUAHTEI
TBopuecknii KOHKYpPC MPOEKTOB MO NMpoiiIeHHOMY MaTepuaJy (4 yaca)
Ilpaxmuueckas uacmo:

1. KoMmHaTHBIN TEpMOMETp ¢ MHAMKALIMEN TeMIIEPaTypbl

2. MereocraHus

3. IIpoekt Ha cBOOOAHYIO TEMY
Bubéaunorekn, Kiaace, 00beKkT (4 yaca)
Yro Takoe OMOIHOTEKH, UCTIONIb30BaHUE OMOIMOTEK B Mporpamme. bubnunoreka math.h, ncnone3oBanue
MaTeMaTHYeCKUX QYHKIUN B IPOTrpaMMe.
IIpakmuueckas uacmo:

1. Co3znanue MoJenu yrnpapiseMoro cBerodopa

2. TIpoexT Ha cBOOOIHYIO TEMY
Kunkokpucrauimyeckuii 3xkpan (4 yaca)
HasnayeHue u ycTpoHCTBO KUIKOKPUCTAITMYECKUX dKpaHoB. bubmmoreka LiquidCrystal. Beiox
COOOIICHU Ha HKPaH.
IIpakmuueckas yacmo:

1. BsiBog cooOmieHmii HA IKpaH JUCTLIES
Tpan3ucTop — ynpapisiioumii 3JieMeHT cxeMbl (2 yaca)
Hasnauenue, BUABI U yCTPOMCTBO TPAH3UCTOPOB. MCIoIb30BaHNE TPAH3UCTOPA B MOJEIISIX,
YIIPaBJIIEMBIX APIIYHHO.
IIpakmuueckas yacmo:

1. Cseronmonnble cOOpKu

2. YmnpaBieHue pene

3. VYmpaBneHue Harpy3koi
YupasJjienue apurarenasamu (4 yaca)
Pa3zHOBUIHOCTH IBUTATENEN: IOCTOSHHBIE, IArOBBIE, CEPBOABUraTENU. Y IPaBICHNUE KOJUIEKTOPHBIM
JBUTaTeNeM. YTPaBJIeHNE CKOPOCThIO KOJUIEKTOPHOTO ABUraTessl. Y IpaBiIeHUE CEPBOIBUTATEIIEM:
oubnmoTeka Servo.h.
IIpaxmuueckas uacmo:

1. Muxkcep
2. Tlantorpad
Ynpasienne ApaynHo yepe3 USB (4 gaca)
Hcnonn3oBanue SerialMonitor mis nepenaayn TeKCTOBBIX cooOmeHuii Ha ApayuHo. [IpeoOpasoBanue
TEKCTOBBIX COOOIIEHHI B KOMaH bl st ApayuHo. [IporpammupoBanue: 00beKThI, 00bEeKT String, K
while, onieparop BeIOOpa Case.
IIpakmuueckas yacmo:
1. Tlepenaya TekcTOBBIX cooOmIeHui a30ykoir Mop3e

2. YmupaBieHHE CBETHIBHUKOM TEKCTOBBIMU KOMaHIaMHU

PaGoTa Hag TBOpYECKNM MPOEKTOM U ero 3amura (8 yacos)



VI1l. KanengapHo-TeMmaTn4ieckoe MJIaHUPOBaHHWE

Ne Konnue Cpoknu
n/ Ha3Banue TemMbl/ypoka CTBO I1an JlaTta
n 4acoB
OcHOBBI PaIHOdJIEKTPOHUKH (2 yaca).
1 [TpaBuia TexHuKH 6€30MacHOCTH. 3HAKOMCTBO C UCTOpUEH 1 01.09
AJIEKTPOHUKH.
2 3HAaKOMCTBO C OCHOBHBIMH Pa/IM03JEKTPOHHBIMU KOMIIOHEHTaMH, 1 01.09
M3MEPHUTENbHBIMU TPUOOPAMHU. '
3HAKOMCTBO ¢ KOHTpoJIepoM ApayuHo (4 yaca).
3 | MukpokoHTposiepsl B Hamel sku3Hu. Kontponep ApayuHo. 1 08.09
4 | Ilpaktuyeckas pabora 1 08.09
5 | Crpykrypa u coctaB Apaynso. Cpena nporpaMMupoBaHus ApJIynHoO. 1 15.09
6 | IIpaktuueckas pabora 1 15.09
OCHOBBI IPOEKTHPOBAHNUS H MO/IEJIHPOBAHNS YJIEKTPOHHOIO YCTPOiicTBa HA 6a3e ApayuHo (4 yaca).
7 | YrpaBieHue 2IeKTpUUYECTBOM. 3aKOHBI AJIEKTPUYECTBA. 1 22.09
8 | Ilpaktuueckas pabora 1 22.09
9 Kak OwicTpo cTpouTh cxembl: MakeTHas nocka (breadboard). Urenue 1 29.09
AJIEKTPUYECKHUX CXEM. YTIPaBJIeHHE CBETOAMOIOM Ha MAKETHOM JIOCKE. '
10 | Ilpaktuueckas pabora 1 29.09
HlupoTHO-MMNyJIbcHAsi MOay asinusi (4 4aca).
AmnanoroBsle u 1u¢poBsle curHaisl, noustue VM. Ympasnenue
11 N 1 06.10
ycTpoiictBamu ¢ nomomnisro HINM.
12 | Ilpaktuueckas pabora 1 06.10
[uxnuueckue KOHCTPYKIIUH, JaTYuK CIIy4alHBIX YUCelL
13 1 13.10
Vcnonp30BaHKe 1aTYMKA B IPOTPAMMHUPOBAHUHU 151 ApAYHHO.
14 | Ilpaktuueckas pabota 1 13.10
IIporpammupoBanue ApayuHno. [logb3oBaTeanckue pynkinuu (4 yaca).
15 | [lognporpamMmsl: Ha3HAYEHHUE, ONMCAHNE U BBI3OB. 1 20.10
16 | Ilpaktuueckas pabota 1 20.10
17 | ITapameTpsl HOAIPOrpaMM, JIOKAJIbHBIE U TTI00AIbHBIC IEPEMEHHBIE. 1 27.10
18 | IlpakTuueckas pabota 1 27.10
Cencopsbl. latunkn Apayuno (4 yaca).
19 Posib ceHcopoB B ympaBisieMblx cucreMax. CEeHCOpbl U NepeMeHHbIe 1 03.11
pesucropsl. [enurens HanpsbkeHus. [loreHnumomerp. '
20 | IIpaktuueckas pabora 1 03.11
AHaIIOroBbIe CUTHAJBI HA BXoJe ApayuHo. Mcrnonb3oBaHrne MOHUTOPA
21 | mociemoBaTeNLHOTO TOPTa JUIsl HAONIOACHUNA 3a MapaMmeTrpamu 1 10.11
CHCTEMBI.
22 | IlpakTtuyeckas pabora 1 10.11
Knonka — naruyuk Haxkarus (8 yacos).
23 | OcOOEHHOCTH NOJKITIOUEHHSI KHOIKH. 1 17.11
24 | IlpakTtuueckas pabora 1 17.11
o5 YcrpaHeHHe OIyMOB € MOMOUIBIO CTSATHUBAIOMIMX U TMOATATHBAIOIIUX 1 2411
PE3UCTOPOB.
26 | IlpakTtuueckas pabora 1 2411
27 | IlporpaMMHOE ycTpaHEHHE pedesra. 1 01.12
28 | IlpakTtuueckas pabora 1 01.12
29 | byneBckue nepeMeHHbIE U KOHCTAHTHI, JJOTMYECKHUE ONIEPaLIUH. 1 08.12




30 ‘ ITpakTuueckas pabora ‘ 1 ‘ 08.12
Ludposbie unankaTopbl. CeMucerMeHTHBIN HHAMKATOP (4 yaca).
31 Ha3nauenue, yCTpOWCTBO, NPUHUUIBI JEUCTBUS CEMHUCEIMEHTHOTO 1 1512
MHAMKaTOpa. YTIIpaBJIeHHE CEMHCETMEHTHBIM HHIMKATOPOM. '

32 | IlpakTtuueckas pabora 1 15.12

33 | IlporpamMmMmupoBaHue: MACCHBBI IaHHBIX. 1 22.12

34 | IlpakTtuueckas pabora 1 22.12

Muxkpocxembl. C1BUTOBbBIii peructp (4 yaca).

35 | Haznauenune MukpocxeM. Ha3HaueHHe CABUTOBOTO PETUCTpA. 1 29.12

36 | IlpakTtuueckas pabora 1 29.12

37 YcTpoicTBO C/IBUTOBOTO peructpa, YTEHHE datasheet. 1 05.01

ITporpaMmmupoBaHue C UCIOJIb30BAaHHEM CABHUTOBOTO PETUCTPA. '

38 | IlpakTtuueckas pabora 1 05.01

TBopuecknii KOHKYpPC MPOEKTOB MO NMpoiiIeHHOMY MaTepuaJy (4 yaca).

39 | BeimosjHeHue TBOpUYECKUX padoT 1 12.01
40 | BoimosHeHHE TBOPUYECKHX paboT 1 12.01
41 | BeimosHeHHE TBOPUYECKHUX paboT 1 19.01
42 | BeimosHeHHE TBOPUYECKHUX paboT 1 19.01

Bubanorekn, kiacc, 00beKT (4 yaca).

43 | Yro takoe 6mbanoTexu. Micnonp3oBanue OMOIMOTEK B MpOrpaMMe. 1 26.01

44 | Tlpaktuyeckas pabota 1 26.01

45 bubmoreka math.h, wucnonp3oBaHMe MareMaTHYECKUX(PYHKIHMNA B 1 02.02

porpaMme.

46 | Ilpaktuyeckas pabora 02.02

Kuakokpucrauimyeckuii 3xkpan (4 yaca).
Ha3znauenue u YCTPOMCTBO JKUIKOKPUCTAIIINYECKUX

47 N 1 09.02

skpanoB.bubmoTeka LiquidCrystal.

48 | IlpakTtuyeckas paborta 1 09.02

49 | BeiBoj cOOOIICHUH Ha SKpaH. 1 16.02

50 | IIpaktuueckas pabora 1 16.02

Tpan3ucTop — ynpapjsilolIMii 3JIeMeHT cxeMbl (2 yaca).

51 Ha3nauenue, BUABI U YCTPOMCTBO TPaH3UCTOpOB. lcrnosb3oBaHue 1 23.02
TPaH3MCTOpA B MOJIEIISIX, YIIPABIIEMBIX APAYHHO. '

52 | Ilpaktuueckas pabora 1 23.02

YupasieHue apurarteysimu (4 yaca).

53 Pa3znoBunHoctu JIBUTATEJICH ! MOCTOSIHHBIC, IaroBbIE, 1 02.03
CEpBO/IBUraTeNN. Y IPABJICHUE KOJUIEKTOPHBIM JIBUTATEJIEM.

54 | IlpakTtuueckas pabora 1 02.03
VYipaBiaeHUe CKOPOCTBIO KOJUIEKTOPHOI'O — JIBUTrares. Y IpaBiIcHUE

55 _ 1 09.03

cepBojiBUTaTesieM: onbiaroTeka Servo.h

56 | IlpakTtuueckas pabora 1 09.03

Yupasjenue Apayuno yepe3 USB(4 uaca).

Hcnonb3oBanue SerialMonitor mist mepenayn TEKCTOBBIX COOOUICHHMIA

57 | ma Apayuno. [IpeoOpa3oBaHne TEKCTOBBIX COOOIICHH B KOMAHIbI JIS 1 16.03
ApayuHo.

58 | IlpakTuueckas pabora 1 16.03
[MporpammupoBanue: 00beKThI, 00bekT String, mmkn While, oneparop

59 1 23.03
BbIOOpA Case

60 | IlpakTuueckas pabora 1 23.03

PaGoTa Hajg TBopUYecKHM mpoeKkToM (8 uacoB).




61 | BeimosiHeHue TBOPUYECKUX padoOT 1 30.03
62 | BeimosjHeHue TBOpUYECKUX padoT 1 30.03
63 | BeimosjHeHue TBOpUYECKUX paboT 1 06.04
64 | BeimosjHeHue TBOPUYECKUX padoT 1 06.04
65 | BeimosjHeHue TBOpUYECKUX padoT 1 13.04
66 | BeimosjHeHue TBOpUYECKUX padoT 1 13.04
67 | 3ammrTa TBOpUECKUX PabOT 1 20.04
68 | 3ammrTa TBOpUYECKUX PabOT 1 20.04
VIIl. Ucnosb30BaHHBIE MaTepHAIbI
1. Katuen C. PIC-mukpokonTposuiepsl. Bee, uto Bam HeoOxoaumo 3HaTh/ niep. ¢ aHri. EBctudeea
A.B. — M.: Jlompka-XX1, 2008- 656 c.
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3. I'ony6rioB M.C. MukpoxkonTpoiuiepsl AVR: ot nmpoctoro k cioxknomy. — M.: CO JIOH-
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2004. — 272c.
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336¢.

7. @pynze A.B. MukpokonTposuieps? 310 xe npocto! T.2. — M.: 000 «1J] Cxkumen», 2002. —
392c.

8. @pynze A.B. MukpokonTposuieps? 310 xe npocto! T.3. — M.: OO0 «1J] Ckumen», 2003. —
224c.

9. Cy»smarty E. MukpokommbioTepHble cucTeMbl yrpasieHus. Ilepsoe 3nakomctBo. / Iep. ¢ am; nox
pen. EcupymuAmomus. — M.: Uspatensckuii nom «JJomoka-XXI», 2002. — 226c¢.

10.  Pesuu I0.B. 3anumarensnas mukposnekrponuka. — CIT6.: BXB-Tletep6ypr, 2007. — 592c.
11.  Dsanc B. ArduinoGnoknor nporpammucra /mep. ¢ anrit. B.H.['0m010608B (31€KTpoHHas KHUTa).

12.

Be6-pecypceni:

1. http://www.arduino.ru. Pycckas Bepcust opHuIIHaIBHOTO caifTa.

2. http://wiki.amperka.ru. TeopeTrueckue OCHOBBI CXEMOTEXHHKH.

3. http://quarkstream.wordpress.com. Arduinou o6pa3zoBaHue 1o (hu3HKe.




IX. YuebHoe 000pynoBanue
Jlnis peanuzanuy mporpaMmMbl HEOOX0IUMO cieayoliee yaeOHoe 000py0BaHNHEe U TIPOTPAaMMHOE
obecrnieuenne (1 yueOHbBII KOMIUIEKT Ha 1-2 yyamuxcs):

* IEPCOHAJIBHBI KOMIIBIOTEP C BBIXOJIOM B HHTEPHET;
- MaKeTHasl T1aTa ¢ MUKpOKOHTpoJsuiepoM (Arduinowu anaor);
- cpena pazpabdotku nporpamm ArduinolDE;

" DJICKTPOHHBIC KOMIIOHCHTEI.

Ne HaumeHnoBanue KommuaectBo
1. MaketHnas mata (Breadboard) 1 .
2. Pesucrop 220 Owm, 0,5 Br 10 mr.
3. Pesucrop 2200 Om, 0,5 Bt 10 mr.
4, Pesucrop 10000 Owm, 0,5 Br 10 .
5. Ceeroauoy (3enéusrii), 2,5 B 4 .
6. Cseromuo (kpacHslii), 2,3 B 4 .
7. Ceeroauon (cunuii), 3,8 B 4 .
8. Ceeroauon (xénterii), 2,5 B 4 .
0. doTtope3ucrop 1 .
10. Jatuuk Xomia 1 mr.
11. Tenzopesucrop 2 .
12. CoenuHUTEIBHBIE TTPOBOIA 1 komruiekT
13. MynsTumerp M-818 1 .
14. USB-kabeib 1 mr.
15. KonneHncaropsl kepamuueckue 10 HD 10 qmr.
16. Konpgencaropsl kepamuueckue 100 Hd 10 wr.
17. Texcrossiil KK qucneit 16x2 1 .
18. Tpanszucrop nonesoii MOSFET IRF820PbF 1 .
19. Konnencaropsl snexrponautuyeckue KOmk®d S MIT.
20. Knomka TakroBas 2 IIT.
21. [Mepemennsiit pezuctop (1 MOwm) 1 .
22. [Motermmometp (10 kOm) 1 mT.
23. [1pe301MHAMUK 1 mT.
24, Jnonpr 5 mT.
25. Pa3ném mst Garapeiiku 9 B (Kpona) co mrekepom 1 .
MATAHUS

26. CepBOnpuBOJ 1 mT.
27. JIBuraTenp MOCTOSSHHOIO TOKa 1 .
28. TpaH3ucTOpHl OMNOJISIPHBIC S IT.
29. JlaTuuk Temmeparyp 1 mr.




ITacopT nporpamMmsl

ITotHOe Ha3BaHHe OO6pazoBarenbHas MporpaMMa JIOTIOJIHUTENILHOTO 00pa3oBaHus JeTel
NMPOorpaMMsbI «Texunyeckun»

ABTOpBI,

AOJKHOCTH

MunsikoB Cepreit AneKkcaHapOBUY, YIUTENb (PU3HKH, HHPOPMATUKU

Bo3spacr nereii 13-15 ner
HanpasJieHHOCTH HayuHo-TexHuueckas
Cpok peanuzanuu 1ron
NpPOrpamMMblI (68 yueOHBIX YacoB)
Bua nporpamMmmsl ABTOpCKasi, SKCIICPUMEHTAIbHAS
YpoBenn
p OcHoBHOe o0111e€ 00pa3zoBaHNE
peaau3anum
YpoBHH ocBOcHHS Yray6onéHnbli, npopeccuoHaTbHO-OPHUEHTUPOBAHHBIHI

Cnoco0b1 ocBoeHUS
COJepP KaHUA HccenenoBarennbCkuil, IPOSKTHBIN, 3BPUCTUYECKUN, TBOPUYECKUM
CraTtyc 10KyMeHTa

[TpumepHas mporpaMma CoCTaBJIeHa Ha OCHOBE (elepalbHOTO KOMIIOHEHTA TOCY/IapCTBEHHOTO
CTaH/apTa OCHOBHOTO OOMIET0 00pa30BaHUs.

VYuurens Gpuznku, THPOPMATUKU ___, % / Munsikos C.A./
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