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1.1 HOACHUTEJIBHASA 3AITMCKA

1.1.1. HammpaBjieHHOCTH 00pa30BaTeJIbHON POrpaMMbl

[Iporpamma «Pob6oroTexnuka. KoncrpyupoBanue Ha minatdopme «ARDUINO»
ABJSIETCA TPOTpaMMOM TEeXHHYeCKOi HampabjJeHHOCTH. COCTaBlieHa C Y4YETOM
Pa3BUTUSl WHXKCHEPHBIX KOMIETCHIMU Ui JAET€ W IMOAPOCTKOB, HAYKU, TEXHHUKHU,
KYJbTYPbl, 5)KOHOMUKH, TEXHOJOTHI U COIMATILHOUN cephl.

1.1.2. YpoBeHb mnporpamMmbl -. CTapTOBBIA YPOBEHb, IPEATIOJIATAIOIINI
MCIIOJIb30BaHUE U PeaNTU3allnio O0IIEOCTYTHBIX U YHUBEPCAIBHBIX (POPM OpraHu3aiuu
MaTepualia, MAHUMAIbHYIO CJIOKHOCTb .OPELJIaracéMoro il OCBOEHHUs COJEpKaHUsA
IIPOTPAMMBL.

1.1.3-AKTyaJLHOCTH

B Hacrosiee Bpemsi B 00pa3oBaHUM MPUMEHSIOT pa3udHble POOOTOTEXHUYECKUE
CUCTEMBI U KOMIDICKChl. PaboTa ¢ miatramu Arduino mo3BOJISET: UCCIETOBATH OCHOBBI
MEXaHUKd, (QU3MKU W [porpammupoBaHus. Pa3paborka, cOopka W TOCTpOEHUE
AJIEKTPOHHBIX YCTPOUCTB MO3BOJIIET OOYYAIOIIUMCS CAMOCTOSITEIbHO OCBOUTH IICJIBIN
HaOOp 3HAHUW M3 pas3HBIX OOJlacTel, B TOM YHUCIE POOOTOTEXHUKH, DJICKTPOHUKH,
ANEKTPOTEXHUKH, MEXATPOHUKU M HHPOPMATUKH, YTO CHOCOOCTBYET | IMOBBIIICHUIO
WHTEpeca K CaMbIM BOCTPEOOBAHHBIM KOMIIETEHIIMSAM ¥ HCIIOJIB30BAaTh WX B
MOJIEpHU3AIUHU JEHCTBYIOIINX CUCTEM:

Iexaroruveckas neaecoodpasnocts nannoi J[OI1 3akmrouaercs B mpoOykeHuN
MHTEpeca oO0ydJaromuxcs K HOBOMY Buay  jaesarenbHoctH. Copepskanue . J1OI1
BBICTPOEHHOE TaKUM 00pa3oM, 4TOOBI MOMOYb ILKOJIbHUKY MOCTENIEHHO, IIar 3a I1aromM
pPackpbITh B ceO€ TBOPUECKHE BO3MOKHOCTH' M 'CAMOPEAIN30BATHCS B COBPEMEHHOM
MHUpeE.

B mnpoliecce .KOHCTpyHpPOBaHHUS W TMPOTPAMMHUPOBAHUS SJIEKTPOHHBIX MOJIEIIEH,
oOydJaromnuecss moJiydar IOMOJHUTENbHbIE 3HAHUS B-00acTH (HU3UKU, MEXAHUKH U
UH(OPMATHKHU, 9TO B KOHEYHOM UTOTE U3MEHHUT KapTUHY BOCTIPUSATHUS O0yUaAIOIIMMHUCS
TEXHUYECKUX JUCHUUILINH, TEpPEeBOJs UX U3 pa3psAlla YMO3PUTEIbHBIX B pa3ps
MPUKIIATHBIX.

C npyroit CTOpOHBI, ‘OCHOBHBIE TPHUHITUIIEI KOHCTPYHUPOBAHUS MPOCTEUIIINX
MEXaHUUYECKUX CHUCTEM U aiATOPUTMBI UX aBTOMATUYECKOTO (PYHKIIMOHHPOBAHUS MO
yIOpaBJIECHUEM MPOrPAMMHUPYEMBIX "KOHTPOJUIEPOB, TMOCITY>KAaT XOpolled MOYBOM s
MOCJIEAYIONIETO OCBOSHHUSI 00Jiee CIA0KHOTO TEOPETUUECKOTO MaTepralia Ha 3aHsTUSIX.

1.1.4. OTanuyuTebHbIC 0COOCHHOCTH

OTIMYUTENHFHON  OCOOEHHOCTBIO © HpPOIpaMMbl  SIBJSIETCS  MPOAYKTHUBHAsS
HAIPAaBJIEHHOCTb 3aHATUH, CIIOCOOCTBYIOMIAsl POPMUPOBAHUIO U PA3BUTHIO TEXHUUECKUX
HABBIKOB Y YYEHUKOB, Y4Yallluecss BOBJICYECHbI B YUEOHBII MPOLECC CO3AaHUs MOJIENeH -
pOOOTOB, UX MPOEKTUPOBAHMS U MPOTrPAMMUPOBAHUS POOOTOTEXHUUYECKHX YCTPOMCTB.
E>xeronHo y4acTBYIOT B pOOOTOTEXHUYECKUX COPEBHOBAHUX, KOHKYpPCaX, OMMIINAIAX,



decTuBanax pazmuuHOTO YpoBHA. llpuMmenHstor s co3maHust  000pyIOBaHUE
aJIUTUBHBIX TEXHOJIOTUH U UCTIOJB3YIOT MEPCIIEKTUBHBIC SI3bIKK TPOTPAMMUPOBAHMSL.

1.1.5. Anpecar nporpaMmmslI

AJipecat mporpaMMbl 3TO ydaruecs cpeaHero 3BeHa 11-14 ner (5,6,7,8 knacchl)
0e3 crenuaibHOTro 0TOOpA.

1.1.6. O0bem 1 CPOK OCBOCHUS NIPOTPAMMBbI

[Tporpamma kypca «Poborotexnuka. [IporpammupoBanue po6oroB ARDUINO»
paccunTana Ha 1 rog oOydenus. OOmiee KOIrMuecTBO yUeOHBIX YaCOB, 3allJIAaHUPOBAHHBIX
Ha BECh MEpHOj OOy4YeHHS W HEOOXOHMMBIX JJIsi OCBOEHHS MporpaMmbl 136 yacos.
3aHATHA JOJHKHBI IPOBOAUTHCSA 2 pa3za B HEACMIO, TPOAOIKUTEIHHOCTD 3aHATHUS 2 yaca.

1.1.7. ®opma 00y4eHusn

dopma 00ydeHus1 — OUHasI.
1.1.8. OcoGeHHOCTH OpraHu3anuy 00pa3oBaTeJbLHOr0 nNpouecca
3aHATUSL - TPOBOJIATCA B BUAEC YCTHOTO OOBSICHEHMS, JEMOHCTPAIMU HATJISIHOTO
MaTepHuayia, CaMOCTOSITENIbHBIX TPAKTHUYECKUX pPabO0T, TBOPYECKUX HWHIUBUYATbHBIX
3aJlaHui, KOMIUIEKCHBIX 3aJaHUil JIsi CaMOCTOATENbHOM pPabOThl (MX BBINOJIHEHHUE
MO3BOJIUT MPUOOPECTH M 3aKPENUTh HABBIKM MPAKTHUUECKOW pabOThl Ha KOMIIBIOTEPE).
CocraB rpyniibl NOCTOSIHHBLIA-B TEUEHHE BCET0 Y4EOHOr0 roja.

1.1.9. Peskum 3aHATHH, NEPUOAUYHOCTD U NIPOAOJKUTEILHOCTH
3aHATHS TPOBOAATCS 2 pa3a B.HEIEIO 0 2 yueOHbIX Yaca.



1.2 HEJIb U 3AJJAYU ITPOT'PAMMBbI
1.2.1. Ileab o0pa3oBaTe/IbHOM MPOTPAMMBI

lenp mnporpaMmbl - CO3AaHUE YCIOBHM Uil (OPMHUPOBAHMS Yy OOYYarOLIUXCS
TEOPETHYECKUX 3HAHUM U TPAKTUYECKHUX HABBIKOB B 00JIACTH HAYaJIbHOTO TEXHUYECKOTO
KOHCTPYUPOBaHUS M OCHOB nporpammupoBanus Ha maatgopme ARDUINO.

1.2.2. 3apauu
Oo0pa3oBaTesbHbIE:

OO0y4YuTh COBpEMEHHBIM pa3padoTKaM 110 pOOOTOTEXHHUKE B 00IaCTH 00pa30BaHuUs;
OOyuuTh yyammxcs KOMIUIEKCY. ~0a30BbIX TEXHOJOTUM, MPUMEHSEMbIX MpH
CO37aHUHU POOOTOB, OCHOBHBIM ITPUHIUTIAM MEXaHUKHU.

OOyduTHL OCHOBAM IIPOTPAMMHUPOBAHHMS B.KOMITBIOTEPHON Cpeie MOJCITHUPOBAHUS
Arduino IDE (ucmosip30oBaTh KOMIBIOTEPBI JUIS CO3JaHUSA CKETYeH s
MUKPOKOHTPOJUIepoB Arduino)

Hayuuts pedsr rpaMOTHO BhIpakaTh CBOIO UJICIO, IPOCKTUPOBATH €€ TEXHUYECKOE
U TMPOTPAaMMHOE PEIICHUE, pEealn30BaTh €€ B BHUIE MOJEIH, CIOCOOHOM K
(GYHKIMOHUPOBAHMUIO.

OOyuuTh yJammxcs 3JISKTPOTEXHUKH, OCHOBAM CO3JaHUS M TECTHPOBAHUS dII.
CXEM;

N3yunute mpaBuia COpPEBHOBaHMA 1O Arduino KOHCTPYUMPOBAHHMIO U
IPOrPaMMHUPOBAHHMIO.

JInuHocTHBIC:

Pa3BuBaTh y peOcHKa HaBBIKM WHXEHEPHOTO MBIIUICHUS, YMEHUS paboTaTh 1o
IMPEI0KEHHBIM HHCTPYKIUSM;

Pa3BuBaTh BHUMATENBHOCTD, AKKYPAaTHOCTh M H300pETATEIBHOCTD;

Pa3BuBaTh KpeaTMBHOE MBIIIJIEHUE U MPOCTPAHCTBEHHOE BOOOpAXKEHUE, YMEHHE
U3JIaraTb MbICJIM B YETKOW JIOTUYECKOM MTOCIIEA0BaTEIbHOCTH.

MertanpeamerHsble:

[ToBBIIIaTF MOTHBAIIMIO YUAIIINXCS K N300pETATENBCTBY M CO3/IAHUIO
COOCTBEHHBIX POOOTU3UPOBAHHBIX CUCTEM;

BocnuTeiBaTh y ydammxcsi CTpeMIIeHUE K TIOTYyYSHUIO Ka4eCTBEHHOTO
3aKOHYEHHOI'O pe3yJIbTaTa;

dopMUpOBaTh HABBIKK MTPOESKTHOI'O MBIIIUICHUS, pa0OThl B KOMaH 1€, 3 (HEKTUBHO
pacrpenensTb 0053aHHOCTH;

OTcTranBaTh CBOIO TOUKY 3PCHHSI, aHATU3UPOBATH CUTYAIUIO U CAMOCTOSITEIIEHO
HaXOJWTh OTBETHI Ha BOIIPOCHI IMyTeM JIOFTHYECKUX PACCYKICHUM.



1.3 COAEPKAHUE ITPOI'PAMMBbI

Y4eOHbIN JIAH

No KonnuectBo yacoB Dopmbl
/1 Ha3Banmue pa3zjiesia u TeMbl arrecranuu/
Bcero | Teopus |mpaktuka
KOHTPOJIS
[ OcHOBBI pOOOTOTEXHUKH HA IJIAT(HOpMe
1. 3HakoMcTBO ¢ Arduino 8 6 2 becena
Ilegarornueckoe
2. OCHOBHBIE 3aKOHBI JICKTPOTEXHUKH 10 4 4 HaOsmoIeHHE
Ilegarornueckoe
Ha0JIt0/1IeHue
3. Pabora co ckeryamu 8 4 4 ’
MpaKTHYecKast
paborta
IIpoexr, 3ammuTa
" Pabora co ckeTyamu ¥ MPUHIUIHATEHBIMH 16 8 8 npoekTa
cXeMaMu
Il | IlpakTu4eckasi poGOTOTeXHUKA
VYerHoe
3HAKOMCTBO C SI3bIKOM MPOTPAMMUPOBAHHUS TECTUPOBAHUE C
5. 38 19 19
C++. 9JIeMEHTaMU
MTPAKTUKU
[IpaktHueckas
6. Co3znanue NpoeKkToB 1o padore ¢ gaTykkamu | .50 25 25 pabora
3aueTHas
7. HTorosoe TeCTUpOBaHUE 110 UTOTaM rojia 2 0 2 HPAKTHICCKAd
pabora
TBopueckuit
8. 3amuTa NpoeKkTa Ha ¢cBOOOHYIO TEMY 4 0 4 IIPOCKT, 3aIlnTa
IPOEKTa
Hroro: | 136 66 70

Conepxanue y4e0HOro 1jiaHa

Paznen 1. OcHOBBI po0OOTOTeXHUKH HA TLIaTGOpMe

Teopus: TexHuka 0€30MaCHOCTH MIPU PabOTe C ACTAISIMU U KOMITIOTEPOM. 3HAKOMCTBO
C MHKPOKOHTpoJiepoM Arduino. 3HaKOMCTBO ¢ miaToii Arduino m €€ OCHOBHBIMHU
KOMITOHEHTaMH1. 3HAKOMCTBO ¢ maToil Arduino: aHaioroBbwiii curHal, UG POBO CUTHAI.
OcHoBHbIE TapaMeTpbl 3ekTpuyeckoro Toka. ComportuBieHue. OCHOBHOW 3aKOH
anektpudectBa. Hanpsixenne. Cuna toka. 3HakoMcTBO ¢ Arduino Uno. 3HakoMcTBO ¢




Habopamu: Pesucropel. CBeroanonsl. Jnoasl. Motopsl. Konaencartop. I1be301nHaMuK.
Knomnka. CBeToanoiHbIE COOPKHU TATUMKH.

Ilpakmuka: Pabota co ckeTyaMHd W NPUHIUNHUAIBHBIMH cXxeMamu. OO003HaueHus
aneMeHTOB. PaboTa co ckeTyaMu M cxemamu. 3amyck CKeTda. 3HAaKOMCTBO CO Cpeaou
Arduino IDE ¢ nmoMorIsto npocThiX 3KCIIEPUMEHTOB.

Paznean 2. IlpakTudeckasi podOTOTEXHUKA

Teopusi: 3HaKOMCTBO ¢ s3bIKOM mporpammupoBanus C++ (CunTtakcue CrpykTypa
IPOrpaMMUpPOBaHUs IS apAyuHO. OCHOBHBIE CKPUIITHI U KOMaH1bl. OCHOBHBIE CKPHIITHI
u koMmaHpl. KoHCTaHThI, IepeMeHHble U apupmMeTuka. OCHOBHBIC THIIBI IEPEMEHHBIX.
[Mukn For. ®ynakmum. Cnydaitapie yncina).«CaMbii mepBolit» ckeTd. «CaMblil TIepBBIN
MIPOEKT.

IIpakmuka.;~ Tlpaktuueckue 3amganusi. Pabora c AIIMM. Masdok. Masuok c
HapacTarou(el  SIPKOCThI0. CBETWIBHUK C YIPaBISIEMOU “ApPKOCTBIO. TEpMEHBOKC.
Hounon cBermapnuk. Ilynmecap. berymmin oronék. «Mep3koe» nuanuHo. Mukcep.
Knonounslii nepexitouaresb. CBETUIBHUK C KHOIIOYHBIM YIIpaBiicHuEM. KHOMMOYHBIE
koBOou. IIpomexyTtouHoe moisyrogoBoe TtectupoBanue. - CexkyHaomep. Cuéruuk
Haxxatuil. KomHaTHbI, TepMomeTp. Mereoctanuus. Ilantorpad. Tecrep Oarapeexk.
CeerunbHUK, ynpasnseMbid 1o USB. I[lepersaruBanue kanara.

1.4 INTAHUPYEMBIE PE3YJIbTATDBI

Jluuriocmmnoie pezyiomamot

e CIIOCOOHOCTh U TOTOBHOCTh K’ OONICHUIO U COTPYIHUYECTBY' ~CO
CBEPCTHUKAMH U B3POCJIBIMU B IIpollecce 00pa30BaTelbHOM, OOIIECTBEHHO-TIONC3HOM,
y4eOHO-HCCIICI0OBATEIIBLCKOM, TBOPUYECKOM IeATCIIBHOCTH,

e _/CrOocOOHOCTH, O0Opa3HO MBICIIHTh, 3aNOMUHATH OMNPENEICHHBIM O00BEM
nH(OpMAIUN M TBOPUYECKH MTOAXOIUTH K PEIICHUIO TTOCTABICHHON 3a/1a4H;

®  Da3BUTHEC OIBITA YYaCTHS B COIMATIBLHO 3HAYMMBIX MPOCKTAaX, IMOBHIIICHHEC

YPOBHS CaMOOIIEHKU Oiarogaps peaqu30BaHHBIM MTPOEKTaAM;

e  (opmMupoBaHUE * KOMMYHHKATHBHOW KOMIIETEHTHOCTM B OOINEHWUU U
COTPYIHUYECTBE CO CBEpPCTHHKaMH B TIpolecce o0pa3oBarenbHON, Yy4eOHO-
HCCIIEIOBATENIbCKON U TPOEKTHOM ICSITENIFHOCTH, y4aCTHs B KOHKYpCaxX U KOH(PEpEeHIUIX
Pa3INMYHOTO YPOBHS;

e  (opmupoBaHHE  IEIOCTHOIO  MHPOBO33PEHMS,  COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HH(POPMAIIMOHHBIX TEXHOJIOTHH;

e  (QopmMupoBaHHE OCO3HAHHOTO~ MO3UTUBHOTO OTHOUICHHWS K JPYroMy
YeJI0OBEKY, €r0 MHEHUIO, Pe3yJIbTaTy €T0 IeATeTbHOCTH;

e  (opMmupoBaHHE IIEHHOCTH 3JI0POBOTO U 0Oe€30macHOro oOpasa >KHU3HH,
YCBOCHHE MPAaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO 0€30MacHOrO MOBEACHUS MpPH
paboTe ¢ KOMIBIOTEPHON TEXHUKOH.



Memanpeomemmnuwie pe3yrvmamaol
OCHOBHBIMH METaNpeIMETHBIMUA pe3yjbTaTaMu, (OPMHUPYEMBIMU TPU HU3YUYCHHH,
SBJISIFOTCSL:

e  chopMUPOBaHHBIN . MO3HABATEIbHBIM HMHTEpPEC K HHPOPMAILMOHHBIM
TEXHOJIOTUSAM U IpueMaM padboThl ¢ UHPOpMaLUeH;

e  BIAJCHUE YMEHHEM CAMOCTOSTEIBHO IUIAHUPOBATh MYTU JOCTHKECHHUS
1eJiel; COOTHOCUTh CBOM JICUCTBUS/ C IUIAHUPYEMBIMH PE3yJbTaTaMH, OCYIIECTBISThH
KOHTPOJIb CBOCU [IEATEITHLHOCTH, OICHHUBATh NPABWIHHOCTH BBIMOTHEHUS Yy4eOHOM
3a/1auu;

e  BJAJICHUE METOJAaMU CAMOKOHTPOJISI, CAMOOIIEHKH, MPUHATUSA PEUICHUN U
OCYIIECTBIICHUSI OCO3HAHHOTO BHIOOpA B YUCOHO 1 [T03HABATEIBHOMN IEATEILHOCTH;

e /' / BJaJicHUE YMEHHUEM MOCTAaHOBKH U ()OPMYJIUPOBAHUS 3a]]a4UU; TOUCKA Ty Tei
pelIeHus.

Ilpeomemmnuwie pe3yrvmamot

o UMETh TPENICTABIICHUE O COBPEMEHHBIX pa3padOTKax Mo poOOTOTEXHUKE B
obyiactu 0Opa3oBaHus;

o OCBOCHHE KOMILIEKCa 0a30BBIX TEXHOJIOTHH, MPUMEHSIEMBIX IPU CO3JaHUHN
po0OOTOB;

o OBnajzieHue OCHOBHBIMH MTPUHITUTIAMU MEXaHUKH;

o 3HaHWME  OCHOB TIPOrpaMMHMpOBaHHS B  KOMIIBIOTEPHOW . cpefe

MojaeaupoBanus Arduino IDE (ymeHue MCHoib30BaTh KOMIIBIOTEPHI JJISl CO3aHUS
CKETUYeH 1J11 MUKPOKOHTpOJIIEpoB Arduino)

[ OBnanenrie 0a30BbIM HaBBbIKAM B 00JIACTH DJIEKTPOTEXHUKH, a TaKKE
OCHOBaM CO3/IaHMSI K TECTUPOBAHUS DIICKTPHUCCKUX CXEM.

o 3HaHue TpaBUI COpPEBHOBaHUU 10 .~ Arduino KOHCTPYUPOBAHHIO U
IPOrPaMMHUPOBAHHIO.

2. KOMIIVIEKC OPTAHU3AIIMOHHO-ITIEJATOI'MYECKHNX YCJIOBUMN
2.1 KAJIEHJIAPHBIN YUEBHBINA TPA®UK

— KOJUYECTBO y4E€OHBIX HeNenb 345
— KOJUYECTBO y4E€OHBIX JHEH: 2 pa3a B HEMICIIO;
— TOPOJOJKUTEIBHOCTh KaHUKY: 10 /Hel (3umMHue)

Cpoxk peanusaruu mporpammbl — 1 yueOnsiit roj(136)
Mecto npoBenenus 3auatust — MAY J10 LTT «Hosarus»



TeMaTn4yeckoe MIIAHUPOBAHUE
peanu3anuy MpoTrpaMMBbl «»

Ne [ara Kosr- Dopmsbl
Tema 3aHsaTHS BO
1/ | TpOBEICHUS aTTeCTalUU/KOHTPOJIS
qacoB
Mogayas 1. BBenenue B Arduino 42
1 3nakomMcTBO ¢ Arduino. Yto Takoe 2 | Jlexuus/
Arduino? B uém npemmyecTsa? Omnpoc
Kakue anbTepHaTuBbI?
2 3HakoMCTBO ¢ miatei” Arduino u e€ | 2 | Jlekums/
OCHOBHBIMHU KOMIIOHEHTaMU Onpoc
3 3nakoMcTBO ¢ muatoil.  Arduino: | 2 | Jlekums/
aHAJIOTOBBIN CHUTHAII Omnpoc
4 3HakoMcTBO ¢ Iwatoil  Ardaino: 2 | Jlekuus/
1M (POBOI CUTHAT Omnpoc
5 TexHuka 6€30MaCHOCTH 2 | Jlexknus/
Onpoc
6 OCHOBHBIE TTApaMETPHI 2 | Jlexuus/
DJIEKTPHUUECKOTO TOKA. Onpoc
CorpoTHBICHIE
7 OCHOBHOH 33aKOH 3JIEKTPUYECTBA. 2 | Jexkums/
Hanpsoxenue Omnpoc
8 OCHOBHOI 3aKOH JJIEKTPUYECTBA. 2 | Jleknus/
Cuna Toka Omnpoc
9 VYipasneHue 3JIeKTPUYECTBOM. 2 Jlexnms/
3uakomctBo ¢ Arduino Uno. Omnpoc
10 OcHoBHbIE NIOHATHUSA. AJITOPUTM 2 | Jexnus/
Omnpoc
11 OcHoBHble noHATUSA. PaboTa co 2 | Jexnus/
CKeTYaMH Y MPUHIIUITHAATIHHBIMA Ompoc
cxemaMu. OO03HaYEHMs 2JIEMEHTOB
12 OcHoBHbIe TIOHATHS. PaboTa co 2 | Jlekuus, mpaKkTH4ecKas
CKeTYaMH Y TPUHIIHITAATHHBIMA padora/
cxemaMu. O0603HAYEHHS DTIEMEHTOB Tearoruyeckoe Habd.oaeHue
13 OcHoBHbIC IOHsTHS. PaboTa co 2 | Jexkuus, npakruuecKkast
CKETYAMH U CXeMaMU. 3allyCK CKeTya. padora/
nearoruvecKoe HadJIoIeHne
14 3HaKoMCTBO ¢ Habopamu: Pe3ucTopsl. 2 | Jlexuus/
CaeToanompbl. Onpoc
15 3HaKOMCTBO C Habopamu: J{nobl. 2 | Jexnus/
MoTopsl. Omnpoc
16 3HaKOMCTBO C Habopamu: 2 | Jexnus/
Konpnencarop. I1be30inHAMUK. Omnpoc
17 3HakoMcTBO ¢ Habopamu: KHorka. 2 | Jexnus/
CeeroauoHble COOpKU Omnpoc
18 3HAaKOMCTBO C HabopaMu: JATYUKU 2 | Jexknus/
Omnpoc
19 3HaKOMCTBO C HA0OpaMu: JaTUYUKH 2 Jexnust/
Omnpoc




20 3nakomcTBO co cpenoit Arduino IDE ¢ 2 Jexnus/
IOMOIIBIO IPOCTBIX DKCIIEPUMEHTOB. Omnpoc
21 [IpoBepounas pabora 1o nepBomy 2 | 3auérHas nmpakTHYecKas
MOIYJIIO pabora
Moayas II. ITpakTuka 94
22 3HAKOMCTBO C SI3bIKOM 2 | Jexknus/
nporpammupoBanust C++. «Camplii Ompoc
MepBbIiNY» CKETY..«CaMblil IEPBBI»
MIPOECKT.
23 3HAKOMCTBO C SI3BIKOM 2 | Jlekuus, npaKkTuuecKast
nporpammupoBanus C++. «Cambrit pabora/
nepBbIii» ckeTd. «CaMblid TEPBBI» neaaroruyecKoe HaboaeHue
MIPOECKT.
24 SA3b1k nporpammupoBannsa C++. 2 | Jexknus/
0O0630p sI3bIKa MPOTPAMMHUPOBAHNS. Omnpoc
25 S3b1k nporpammupoBanus C++. 2 | Jexnus/
CHHTaKCHUC Omnpoc
26 SA3p1k nporpammupoBanus C++. 2. | Jlekuusi, npakTHYeCKast
CuHTaKcuc paodora/
neiaroru4ecKoe HadJIIeHne
27 SA3pik nporpammupoBanus C++. 2 | Jexnus/
CrpykTypa nporpaMMUpOBaHUS IS Onpoc
apJlyMHO
28 SA3bik nporpamMmmupoBanus C++. 2 | Jleknus/
OCHOBHBI€ CKPUIITHI M KOMaHJIbI Omnpoc
29 S3b1k mporpammupoBanus C++. 2 | Jlekuusi, mpaKTHYeCKast
OCHOBHbBIE CKPUTTBHI U KOMaHIbI pabora/
neJarornyeckoe HatJroaeHmne
30 S3pIK IporpammupoBanus C++. 2 | Jlexuus/
KoHcTaHTsl, IEpeMeHHbIE U Onpoc
apudmeruka.
31 S3p1k nporpammupoBanus CH+. 2 | Jlekuusi, npaKTHYECKAast
KoHcTaHTBI, IepeMeHHBIC 1 pabota/
apudmeTuKa. nejaroruieckoe HaldJroaeHne
32 SA3b1k nporpammupoBanus C++. 2 | Jexnus/
OCHOBHBIE THUIIbI TEPEMEHHBIX Omnpoc
33 A3k TporpammupoBanus C++. 2 |Jlexuus, mpaKkTHYecKast
OCHOBHBIE THITHI IEPEMEHHBIX patora/
neIaroruyecKoe Ha0IoeHne
34 S3b1k nporpammupoBanus C++. 2 | Jlexnus/
Jlorndeckue Onpoc
nepemeHnble.Beipaxenus. If -
BETBJICHUS
35 S3p1k nporpammupoBanus C++. 2 | Jlekuusi, npaKTHYECKast
Jlornueckue pa6ora/
nepeMmeHHble. Beipakenns. If - Telaroruyeckoe Habd.oaeHue
BETBJICHUS
36 SA3b1k nporpammupoBanus C++. Tuxn 2 | Jexnus/
For Omnpoc
37 SA3b1k nporpammupoBanus C++. Huxin 2 | Jlekuusi, npaKkTHYeCKAast
For pa6ora/

neaarornyeckoe Ha0JI0aeHue




38

S3bik iporpammupoBanust C++.
DyHKIUU

Jlekmusa/
Omnpoc

39 SA3b1k mporpamMmmupoBanus C++. Jlekuusi, npaKTHYECKAs
OyHKIHUN padora/
nejaroruieckoe HadJoaeHne
40 SA3p1k mporpamMmmupoBanus C++. Jlexums/
Cryuajifipie uncia Ompoc
41 SA3p1k mporpamMmvupoBanus C++. Jlekuusi, npaKkTHYECKAs
Crnydaiinble unciia padora/
nejaroruieckoe HabJroaeHne
42 [MpakTuueckue 3aganus. Pabora ¢ Jlexuus/
1M Onpoc
43 [IpakTudeckue 3amanust. Padora ¢ Jlekuus, npakTHYecKast
HHINM pa6ora/
neIarornyecKoe Had IoIeHne
44 Mastaok Jlekuus, npakTHyecKas
pa6ora/
neIarornyeckoe Had IoIeHue
45 Mastqok ¢ HapacTaromel SPKOCThIO Jlekuusi, npaKTHYECKAast
paGora/
neIarornyecKoe Had IIeHne
46 CBeTunpHUK ¢ yIpaBisieMoOn Jleknusi, npakTHYecKas
SIPKOCTHIO pabora/
neJaroruyeckoe HadJloIeHue
47 TepmeHBOKC JlekuMsi; MpaKTHYECKAS
padora/
neJaroruyeckKoe HadJ/roeHue
48 HouHoli cBeTMIBLHUK Jlekums, npakTudeckas
padora/
neIarornyeckKoe Had ojieHne
49 [lynecap Jleknusi, NpaKkTHYeCcKasn
padora/
neIarornyeckoe Had IoeHne
50 berymmii oronéx Jlekuusi, mpaKTHYeCKast
padora/
neIarornyeckoe Had IoieHne
51 “Mep3koe” MHaHUHO Jlexnusi, npakTHYecKas
padora/
neJaroruyeckoe HadJroaeHue
52 Mukcep Jlekuusi, npaKTHYecKast
padota/
neJarorudeckoe HaldJroIeHne
53 KHonmoyHbNi nepexiroyaresnb Jlekuus, NpaKTHYeCKast
pa6ora/
neIarornyeckoe HadJIoeHne
54 CBETWIBHUK € KHOOYHBIM Jleknus, npakTHyecKas
yIpaBJICHUEM pabora/
neIarornyeckoe HadJIoeHne
55 KHomouHbie KOBOOM Jlekuusi, npaKTHYECKAast
pabdora/
neIarornyeckoe HadJIoeHne
56 IIpoMexyTouHOE MOITYro0BOE Jlexnusi, npakTHYecKas
TECTUPOBAHUE pabora/
nejarornyeckoe HadJraeHune
o7 Cexynnomep Jlexnusi, npakTuyecKas

pa6ora/
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http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D1%82%D0%B5%D1%80%D0%BC%D0%B5%D0%BD%D0%B2%D0%BE%D0%BA%D1%81
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D0%BD%D0%BE%D1%87%D0%BD%D0%BE%D0%B9-%D1%81%D0%B2%D0%B5%D1%82%D0%B8%D0%BB%D1%8C%D0%BD%D0%B8%D0%BA
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D0%BF%D1%83%D0%BB%D1%8C%D1%81%D0%B0%D1%80
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D0%B1%D0%B5%D0%B3%D1%83%D1%89%D0%B8%D0%B9-%D0%BE%D0%B3%D0%BE%D0%BD%D0%B5%D0%BA
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D0%BC%D0%B5%D1%80%D0%B7%D0%BA%D0%BE%D0%B5-%D0%BF%D0%B8%D0%B0%D0%BD%D0%B8%D0%BD%D0%BE
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http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D1%81%D0%B2%D0%B5%D1%82%D0%B8%D0%BB%D1%8C%D0%BD%D0%B8%D0%BA-%D1%81-%D0%BA%D0%BD%D0%BE%D0%BF%D0%BE%D1%87%D0%BD%D1%8B%D0%BC-%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5%D0%BC
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D1%81%D0%B2%D0%B5%D1%82%D0%B8%D0%BB%D1%8C%D0%BD%D0%B8%D0%BA-%D1%81-%D0%BA%D0%BD%D0%BE%D0%BF%D0%BE%D1%87%D0%BD%D1%8B%D0%BC-%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5%D0%BC
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D0%BA%D0%BD%D0%BE%D0%BF%D0%BE%D1%87%D0%BD%D1%8B%D0%B5-%D0%BA%D0%BE%D0%B2%D0%B1%D0%BE%D0%B8
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D1%81%D0%B5%D0%BA%D1%83%D0%BD%D0%B4%D0%BE%D0%BC%D0%B5%D1%80

neaarornyeckoe HaoJ IoaeHne

58

CuéTyuK HaXKaTuit

Jlekuus, NpakTHYecKas
padora/
NneJaroruieckoe HaoJoieHue

59

KomuatHblif TEpMOMETD

Jlexuus, npakTu4ecKas
padora/
neJaroruyeckoe HaoJoIeHue

60

MerteocTaunus

Jlexuus, npakTu4ecKas
padora/
nejaroruieckoe HadJroaeHne

61

[TanTorpad

Jlexuus, npakTu4ecKas
padora/
nejaroruieckoe HabJroaeHne

62

Tectep OaTapeek

Jlekuus, NpakTHYeCcKas
padora/
nejaroruyeckoe HalJroaeHne

63

CeetunpHUK, yrpasiseMmbii no USB

Jlekuusi, npakTu4ecKas
pa6ora/
nefarorudeckoe Ha0JIoAeHne

64

HepeTHrI/IBaHI/Ie KaHaTa

Jleknus, npakTuyeckas
padGora/
neJarormueckoe HadJo/ieHue

65

HToroBoe TeCTUpOBAaHUE 10 BTOPOMY
MOYJTIO

3ayérHasa npakTHYecKasi
padora

66

HroroBoe rogosoe TCCTUPOBAHUC

3auéTHas mpaKTHYeCcKasi
padota

67

[ToaroroBka HTOTEBOrO MPOEKTA

3auyéTHad npaKTUYecKas
padorta

68

3aIJ_[I/ITa HUTOTOBOTO ITPOEKTA

3ayéTHasa npakTHYecKasi
paborta

136
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2.2 YCJIOBUSA PEAJIM3ALIUA ITPOT'PAMMBI

MartepuaJibHO-TeXHHYECKOe o0ecneyeHue

IIpodpunbHoe obGopynoBaHue: 0a30BbII HAOOP POOOTOTEXHUKH MPOJIBHUHYTHIN
YPOBEHBb, MOAYJIb TEXHUYECKOTQ 3pE€HHUS, JATYUK TEMIIEPATYPBIL, IYJIbT AUCTAHIHOHHOTO
ynpasiienusi, MadpakpacHblil AaT4uK, Jlamra CBETOAHOHAS, UHTEJUICKTYaJIbHBIN JaTYUK
rojioca, JaT4UK yria MNOBOPOTa/MOTeHIHOMETp i Arduino MpOEeKTOB, MOHUTOP
Y4acTOTHI CeplieOMEHNs U MyJIbCOKCUMETPUU, KaHAJIbHBIN AATYUK, HOPMAIbHO OTKPBITHIN
COJICHOUTHBIN KJIanaH, MOAYJIb PACIIUPEHUS, peJICHHBIN MOIYb, TUHAMUK sl Arduino
MPOEKTOB, IUIaTa pacmmpeHus s _Arduino ¢ BO3MOXHOCTBIO 3alHCH |
Bocrpou3sBeaeHus: Audio, aroBbiii MOTOP, CE€PBOMOTOP aHAJIOTOBBIM, nucruien 128x128
¢ uHTEepercom, IPOrpaMMHUPYEMBIII KOHTPOJUIEP, HaOOp MPOBOJOB COECAUHUTENbHBIX,
miata pacwupeHus g Arduino, MO3BOJISET YHPABIATH MIArOBBIMHM JIBUTATEISIMHU,
IpaiiBep cepBoJBUraTeseil, MakeTHas Iuiata JJid HPOTOTHIIMPOBAHUS 3JIEKTPUUYECKHUX
cxeM, OarapedHbId OTCeK s poOoTa, 00pa3oBaTEILHOE “pEUICHUE JIS H3Y4YEHUS
IPEIMETOB E€CTECTBEHHO-HAYYHOTO M TEXHUYECKOTO ILMKIIOB; ‘3apAJHOE YCTPOHCTBO
nocrosHHoro Toka 10B. x EV3, KoHTposep IIaroBOro . 3J€KTPOJBUIaTes,
MUKPOKOHTpOJLIEP, HA6OP AATYMKOB, HAOOP C MOJYJIEM U KOHTPOJUIEPOM, COBMECTUMBIM
co cpenoit Arduino, mactuk s 3D npuHTepa.

JonoanurtensbHoe ooopynosanue: 3D [Ipunrep.

KomnbrorepHoe 060pynoBanue: HOyTOyK, MAaHUITYJISITOP TUIIA MBHITb:

IIpe3enTanuoHHOe 000PYAOBAHME: MOHOOJIOYHOE MHTEPAKTUBHOE -YCTPOUCTBO,
HaroJsibHasi MOOWJIbHAs CTOMKa [JIsi WHTEPAKTUBHBIX JIOCOK WM YHHBEPCATIbHOE
HAaCTEHHOE KPEIJIEHUE.

Kabuner oGopynoBan B coorBercTBUM~ ¢ CaunlluHom nomomHuTEIEHOrO
00pa3oBaHus.

2.3 DPOPMbBI ATTECTAIIUU

CornacHo yueOHOMY J1JIaHy MTporpaMma MpeaycMaTpUBaeT ciegyromue Gopmbl
aTTecTaluu:
(GpOHTaNIBHBII OIPOC;
npakTuyeckas padbora;
IeJarorndeckoe HalOJIoIcHHE;
3aueTHas MpakThuyeckas padora;
TBOPYECKUU MIPOEKT U €T0 3aTa.
®opmbl oTCaeKUBaHUS U (PUKcAIMU 00PA30BATENIbHBIX PE3YIbTATOB:
e TOTOBas paboTa;
e KypHaJ IOCEIIaeMOCTH;
e MaTepual aHKETUPOBAHUS U TECTUPOBAHMS;
® OT3bIB JETEU U POJUTENIEH.
Dopmbl IPEIBABIACHUS U JEMOHCTpAIMA 00pa30BaTEIbHBIX PE3YIbTATOB:
® BBICTABKA;



TOTOBOE U3/IEIHE;

KOHKYpC paOOT BHYTPH TPYIIIIBL;
nopT¢oIIHo;

BBICTaBKa pa0doOT Ha CaiiTe yupeKICHUSI.

2.4. OHEHOYHBIE MATEPUAJIbI

B tedenue xypca oOydeHUS MPEII0oNararoTCs peryisipHble MPaKTUICCKUE 3aUEThI,
Ha KOTOPBIX OLICHUBAETCS PEUICHUE TOCTABJICHHOM 3apaHee W3BECTHOM 3ajayu
OCYIIECTBIISIETCS C  HCIOJh30BaHMEM OTPAOOTAaHHBIX YMEHHA W  JOCTYIHOTO
WHCTPYMEHTAPHUS M3YUYEHHBIX MPOTPAMM, W CONMPOBOXKAAETCA YCTHBIM OIHUCAHUE
BBIIIOJIHEHHBIX JCHUCTBUU.

[IpomMexxyTouHast aTTecTanusi IPOBOAUTCS B CEPEAMHE rOJa B BUAE TECTUPOBAHUS.

[To okoHYaHWH roJa MMPOBOJUTCS UTOTOBOE TECTMPOBAHUE.

25 METOANYECKHUE MATEPHUAJIBI

Oco0eHHOCTH OpTraHu3allii 00pa30BaTEILHOTO Mpoliecca —ouHas Gpopma;

Memoovl 00yyYeHus -, CIOBECHBIA, HAIJSAHBIA TMPAKTHYECKUI; OOBSICHUTEIBHO-
WJUTIOCTPATHBHbIM, pPENpPOAYKTUBHBIN, YaCTUYHO-TIOUCKOBBIN,
WCCJIeI0BATENbCKUM MPOOIEMHBIN; UTPOBOM, MPOEKTHHIN;

socnumanus - yoex1eH1ie, CTUMYJIMPOBAaHNUE, MOTHBAIIUS;

Gdopmbl  opeanuzayuu  0OpA308aMeENbHO20  npoyecca. — UHANBUIAYyalbHasi,
WHVMBUAYAJbHO-TPYIIOBAs U TPYIIIIOBAs;

Gopmul opeanuzayuu yuebHo20 Bauamus - Oecela, BBHICTaBKa, 3aIUTA IIPOEKTOB,
JIEKLIMSI, MAcTep-KJIAcC, MPAKTUYECKOE 3aHATHE, MPE3CHTAlMs, COPEBHOBAHUE,
TPEHUHT;

neoazoeudecKue mexHoaro2uy - TEXHOJOTU UHAUBUAYATU3ALMHA OOYYEeHHSI, TEXHOJIOTUsl
IPYIIOBOT0 OOYYEHHMs, TEXHOJIOTHS KOJUICKTUBHOLO B3aWMMOOOYUYEHMS, TEXHOJOTHUS
Pa3HOYPOBHEBOTO OOYYEHHUs, TEXHOJIOTHS Pa3BUBAIOIIETO OOYyYECHHS, TEXHOJOTHUS
MPOOJIEMHOTO ~ OOyUEHHUs, TEXHOJOTHUS TPOSKTHOW ~ JCSITCIBHOCTH, TEXHOJIOTHS
KOJIJIEKTUBHOW TBOPYECKON JIEATEIIBHOCTH, TEXHOJIOTUsI HOPT(OIHO;

aneopumm y4eorHo20 3aHAmus:

Sman Ilooaman
Bxoxnenue IIpuBercTBHe
MoTtuBanus
IInanupoBanue, nenenogaranme
OcHOBHOH OlieHKa 3HaHUM ydaluxcs

Coob1ienne HoBOW MHPOPMALTUU

Wrposas naysa

dopMupoBaHre HABBIKA, YOSKICHUH OTHOIICHHUA

Pa3BuTHe HaBbIKa; yOSKI€HN, OTHOIICHUI

3aKarodyeHne AHanus 1 noaBeJEHIE UTOTOB

Pednexcus




JuaakTHu4YecKue MaTepuajbl — MNPHUMEPHl TOTOBBIX IMPOEKTOB, MPEICTABICHHBIE B
UHTEPHETE, BUJIEOMAaTEPUAIIbl U3 OTKPBITOTO J0CTYIA, 00pa3ibl TOTOBBIX padOT, TECTHI.
Jlia obecrnieueHus: HarjsiJHOCTU U JOCTYITHOCTU M3Y4aeMOIo MaTepHualia UCIOJIb3YITCs
HAIJIsIAHbIE TOCOOMSI Takue KaK CXEMaTHYeCKHE M CHUMBOJIMYECKUE (CXEMBI,
UHCTPYKIUU, PUCYHKH U T.IL.).

2.6 CHUCOK JIMTEPATYPbBI

HopmaTuBHbIE JOKYMEHTBI
1. KonBenmus o mpaBax peOeHKa.
2. Koncrurynusa Poccutickont denepanmiu.
3. ®enepanbubiii 3ak0H Poccuiickoit ®@efepaunu ot 29.12.2012 r. Ne273-03 «O06
oOpazoBanum B Poccuiickoit denepanum».
4. IlocranoBiieHne [ TaBHOTO rOCy1apCTBEHHOTO caHUTapHOTO Bpada P® ot 4 urons 2014
r. No 41 "O6 ytBepxaeanu CanlluH 2.4.4.3172-14 «CaHurapHO-3HIEMUAOIOTUIECKUE
TpeOOBaHUS K “~yCTPOWCTBY, COJECPKAHUIO U OpraHU3allud pexuMa padboThl
o0Opa30BaTebHBIX OPraHN3alii JOTOJIHUTEIBHOTO 00pa30BaHUs 1ETEi.
5. Konmenuust ° pa3BUTHsi ~ JONOJHUTEIBHOIO  oOpa3oBaHus.  YTBepiKleHa
[IpaBurenscTBOM Poccutickoit @enepanuu 4 centsiops 2014 roga Nol1726-p.
6. ITlopsmoxk opraHuMzalMM M OCYUIECTBIEHHS OOpPa30BATENbHOW JIEATEIBHOCTU I10
JIOTIOJIHUTENBHBIM ~ 0011e00pa30BaTebHBIM  IIporpaMMaM (Tpuka3 ~Mm#HHCTEpCTBa
obOpazoBanus u Hayku Poccuiickoit @eaepanuu ot 29.08.2013 r. Ne 1008
7. I'ocynapctBenHas nporpamma Poccuiickoit @enepanuu «Pazputue o0pa3zoBaHus» Ha
2013-2020 r.r. ot 11 oxTs16ps 2012 1.
8.\Metoauueckue pexkomeHgauu MOuH P® Tio nmpoekTupoBaHHUIO JOMOTHUTEIBHBIX

oOuIepa3zBUBAIOIIUX TPOrpamMM (BKIIOYAsk pa3HOYpOBHEBbIE porpaMmel) ot 18.11.2015
(Ne(09-3242).

OcHoBHas JuTeparypa:
1. Y. IInarr, Dnekrponuka mus HauumHatomux: [lep.” ¢ anrn. — CII6.: BXB-
[TerepOypr, 2012. — 480 c.: uin. — (DNeKTpoHUKA).
2. M. banim, Arduino Aj1d HaYMHAIOIIKUX BOJIEOHUKOB — M.
Pun I'pynm, 2012. =128 c. — (Ogun goma).
214590480. Hayka. OHuuknoenenus. — M.:
«POCMDH», 2001. — 125
214590560. DHUIMKIONEANYECKUN CIIOBAph FOHOTO TeXHUKA. — M.:
«Ilemarorukay, 1988. — 463 c.
JJIEKTPOHHBIE PecypcChl:
1. http://wiki.amperka.ru/
2. http://www.roboclub.ru/
3. http://robosport.ru/



http://wiki.amperka.ru/
http://www.roboclub.ru/
http://robosport.ru/

