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PaGouas nporpamma
[Tporpamma paccuntana Ha 1 roj. 3aHsaTUsA NPOBOAATCA 2 pa3a B Hegento. Kypc
M3Y4YEHUsI IPOrpaMMbl KpyKKa paCCUMTAH Ha ydammxcs 5-6 bIx KiaccoB. Beero 68
4acoB.
HosicHuTeILHAS 3aMIUCKA
JlaHHasi mporpamMMa KpyKa Hay4YHO-TEXHUYECKOW HAMpPaBICHHOCTH, T.K. TaK KaK B
HaIe BpeMsi pOOOTOTEXHUKH U KOMIbIOTEpU3AINK, peOeHKa HEOOXOAUMO YUHUTh
pelmaTh 3a1a4M ¢ MOMOIIBI0 aBTOMATOB, KOTOPBIE OH CaM MOKET CIIPOEKTUPOBATb,
3alMIIATh CBOE PELIEHUE U BOIIOTUTH €r0 B PEAIbHOM MOJIENH, T.€. HEMOCPEACTBEHHO
CKOHCTPYUPOBATH U 3alIPOrPaMMHPOBATh.
AKTYyaJIbHOCTb Pa3BUTHS 3TOM TEMBI 3aKJIFOYAETCA B TOM, YTO B HACTOSAILIUA MOMEHT B
Poccun pa3BUBaroTCS HAHOTEXHOJIOTUH, JJIEKTPOHUKA, MEXAaHUKA U
MpOTpaMMHUPOBaHUE, T.€. CO3pEBACT OJlarogaTHas MOYBa sl Pa3BUTHUSI KOMITBIOTEPHBIX
TEXHOJIOTUN U pOOOTOTEXHUKH. Y crniexu cTpaHbl B X XI Beke Oy1yT onpeaesisaTh He
MIPUPOJIHBIE PECYPCHI, & YPOBEHb HHTEIJIEKTYaIbHOIO MOTEHIINANIA, KOTOPBIN
OTIPENIEIISICTCSl YPOBHEM CaMbIX MIEPEAOBBIX HA CETOAHSAIIHUN IEHb TEXHOJIOTHIM.
YHUKaTBbHOCTh 00pa30BaTEIbHOM POOOTOTEXHUKH 3aKITI0YAETCSI B BOBMOKHOCTH
00bEIMHUTH KOHCTPYUPOBAHUE U MPOTPAMMHUPOBAHUE B OJJHOM KypcCe, 4TO
CIOCOOCTBYET MHTETPUPOBAHUIO MPETOJaBaHUSI MHPOPMATUKU, MATEMATUKH, (PU3UKU,
YEpUEHUSI, ECTECTBEHHBIX HAYK C PA3BUTUEM MHKEHEPHOT'O MBIILICHHUS, YEPE3
TEXHUYECKOE TBOPUECTBO. T€XHUUECKOE TBOPUECTBO — MOIIHBII HMHCTPYMEHT CUHTE3a
3HAHWH, 3aKJIabIBAIOIINI MPOYHbIE OCHOBBI CHCTEMHOI'O MBIIILICHUS. TakuMm 00pazom,
WHXXEHEPHOE TBOPUECTBO U JaOOpATOPHBIE UCCIIECOBAHUS — MHOTOTpaHHAas
NEeATENIbHOCTh, KOTOpas JIOJ>KHA CTaTh COCTABHOW YaCThIO MTOBCETHEBHOM KU3HU
Ka)KJIOT0 00yJaromierocs.
JI71s1 ycnenrHoro mpoBeAeHUS 3aHATUIN UCTIOJIb3YIOTCS pa3HOOOpa3HbIE BUIbI
paboT: UTPOBBIC PJIEMEHTBI, UTPbI, TPOCKTHI, UCCICAOBAHUS.
eJsp 1 32724 IPOrpaMMblI
Ilenv npozpammoi: NOBBIIEHHE MOTUBALIMK K U3YYEHHIO IPEIMETOB €CTECTBEHHO-
MaTreMaTu4eckoro 1ukia (pusuka, nHhopMaTriKka, MaTEMAaTUKA, TEXHOJIOTHU),
3HAKOMCTBO C OCHOBHBIMH MPUHITUTIAMH MEXAHUKH, C OCHOBAMU IIPOTPaMMUPOBAHUS B
rpaduyeckoMm s3bike. DopMUpOBaHUE 1IETOCTHOTO MUPOTIOHUMAHUSI 1 COBPEMEHHOTO
Hay4YHOTO MUPOBO33PEHUS.
3aoauu npozpammot
OO6yuaromue:
— JaTh MIEpPBOHAYAIBHBIC 3HAHUSI O KOHCTPYKIIUUA POOOTOTEXHUYECKUX YCTPOUCTB;
— HAYYUTh MMPOTPAMMHUPOBAHUIO POOOTOTEXHUYECKUX YCTPOUCTB;
— chopMHupoOBaTh OOIIEHAYYHBIC U TEXHOJOTUUECKUE HABBIKU KOHCTPYUPOBAHUS U
MIPOEKTUPOBAHUS;
— 03HAKOMUTbH C MIpaBuiIaMu 0€30MacHOr paboThl C UHCTPYMEHTAMM.
BocnutsiBaronue:
— (hopMupoOBaTH TBOPUECKOE OTHOIICHUE K BHITIOHSIEMON padboTe;
— BOCIIUTHIBaTh YMEHHE pad0TaTh B KOJIJIEKTUBE, dQPEKTUBHO paclpeesiTh
00S13aHHOCTH.
PazBuBarormue:
— pa3BUBATh TBOPUECKYIO HHUIIUATHUBY U CAMOCTOSITEIbHOCTD;



— pa3BUBaTh NCUXO(U3HOJOTHUECKUE KAaUeCTBA YUCHUKOB: MMaMsITh, BHUMaHUE,
CIIOCOOHOCTH JIOTUYECKU MBICIUTD, aHATU3UPOBAThH, KOHIIEHTPUPOBATh BHUMAHHUE Ha
IJIABHOM.
— pa3BUBaTh YMEHHSI M3J1araTb MbICIH B YETKOW JJOTMYECKOM MOCIE0BATEIBHOCTH,
OTCTAaWBaTh CBOIO TOUKY 3PEHUS, aHAJTU3UPOBATh CUTYALIMIO U CAMOCTOSATEIBHO
HaXOJIUTh OTBETHI Ha BOIIPOCHI IyTEM JIOTHYECKHUX PACCYKICHUH.

Oco0ennoctu nporpammbl «Jlaboparopusi Arduino»
B nanHOM Kypce HCTOIb3yeTCsl Cpeia BU3yallbHOTO IporpaMmMupoBanusi miniBlog. Oto
TBOpYECKas Cpe/ia, B KOTOPOU, TOMUMO paboThl ¢ Arduino, MOKHO B3aMMOJIEiCTBOBATh
¢ rpadukoii u 3Bykamu. [Iporpamma Ha miniBlog cocTouT 13 6J10KOB, KOTOpPHIC
OKpallleHbI B pa3HbIC 1IBETA, B 3aBUCUMOCTU OT HA3HAYEHUS U COCTUHSAIOTCS MEXKITY
co0oit mo100HO AemeHTam naszna. [I[porpamMMupoBanue B JaHHOM cpejie pa3BUBACT Y
7eTeil abCTpakTHOE U JIOTMYECKOE MBIIIUICHUE, 3HAKOMUT C OCHOBHBIMU MPUHIIMITAMU
MIPOrpaMMUPOBAHUS U AITOPUTMHU3ALUH.
3aTem (yXke B 8 Ki1acce) yyaluecs nepexosaT Ha TEKCTOBOE MPOrpaMMUPOBAHUE
cpeacTBamu si3bika C++, agantupoBanHoro noj Arduino. Takum oOpa3om, TaHHBIHA
y4eOHbIN KypcC MOArOTAaBIMBAET yUalUXCs I 00Jiee JErKoro 1 yCIenHOro yCBOSHUs
Y IOHUMaHUSl B JAJIbHEUIIIEM TEKCTOBBIX SA3bIKOB IPOrPAMMHUPOBAHHS.

@®opMbI IPOBEICHUS 3AHATHI
Jlexuuu, urpa, npaKTuyeckas padoTa, TBOPUECKUE MPOEKTHI, KOJJIEKTUBHBIE U
VHIUBUAYAJIbHBIE UCCIICIOBAHMS.
Ilnanupyembie pe3yJibTAThI

JIuunocmmuoie oopazosamenvHbvie pe3yibmamol:
- TOTOBHOCTb yUYalIXCs K CAMOMICHTU(UKALIMY B OKPYXKAIOIIEM MUPE Ha OCHOBE
KPUTHUYECKOTO aHajn3a HH(pOpMaIu, OTpakarole pa3indyHble TOUYKH 3PSHHS Ha
CMBICJI U IEHHOCTH JKU3HH;
- YMEHHUE CO37]aBaTh U NOAJECPKUBATh UHANBUAYAIBbHYIO HH(POPMALMOHHYIO CPENY,
o0ecreynBaTh 3alUTy 3HAYMMON MH(GOPMALIUH U JIMYHYIO HH(HOPMAIIMOHHYIO
0€30MacHOCTb, Pa3BUTHE UyBCTBA JUYHOW OTBETCTBEHHOCTH 32 KAUE€CTBO OKPY KaIOIIEH
MH(})OPMATMOHHOW CpeAbL;
- IpuoOpeTEHNE OMbITA UCIOJIB30BAHUS MH()OPMAIMOHHBIX PECYPCOB 00IIECTBA U
ANIEKTPOHHBIX CPEACTB CBA3U B yU€OHOM U MPAKTHUECKOW EATEIbHOCTH;
- YMEHHUE OCYLIECTBISATh COBMECTHYIO HH(DOPMALIMOHHYIO JI€ATEIbHOCTh, B YACTHOCTHU
MIPY BBIMIOJTHEHUHU YU4EOHBIX MMPOCKTOB,;
- IOBBILLIEHHE CBOET0 00Pa30BaTEIbHOTO YPOBHS U YPOBHS TOTOBHOCTH K
MPOJIOJDKEHUIO 00yueHus ¢ ucnonb3zoBanueM UKT.
Memanpeomemmvle 00pazosamenvuble pe3yn1omamal:
- YMEHUE TUIaHUPOBATh AEATEIbHOCTb: ONPEAEIIATH OCIEN0BATEIbHOCTh
IIPOMEKYTOUHBIX LIEJIEH C YYETOM KOHEYHOIO pE3yNbTaTa, COCTABIATH IIJIaH
MOCIEI0BATEIILHOCTH JICHCTBUM;
- YMEHHUE IPOTHO3UPOBATh PE3YyJIbTaT ACSITEIBHOCTU U €r0 XapaKTePUCTUKH;
- YMEHHUE BBIOMPATh UCTOYHUKU MH(OPMAIMU, HEOOXOMMBIE JIJIsl PEIICHUs 3aa4n
(cpenctBa MaccoBoi HHGOPMAIIUU, FJIEKTPOHHBIE 0a3bl JaHHBIX, UH(POPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHBIE CUCTEMBbI, UHTEpHET, CIOBapH, CIIPABOYHUKHU, SHIIUKIIONEAUH
" JIp.);
- ymenue Bbioupath cpeactBa UKT st pemenus 3a1ay u3 pa3Hbix cdep yenoBeueckon
NESATENBHOCTH.



Ilpeomemmnuie oopazosamenvhble pe3yibmanvl:

- CITOCOOHOCTH ¥ TOTOBHOCTH YUAIINXCS MPUMEHSATh HEOOXOIUMBIE JIJISl TOCTPOCHUS
MOIeJIel 3HAHWS TIPUHIIAIIOB IEHCTBUSI I MATEMATHYECKOTO OMMCAHUS COCTABHBIX
JacTel MEXaTPOHHBIX M POOOTOTEXHUYECKUX cUCTeM (MH(OPMAITMOHHBIX,
AIEKTPOMEXAHUYECKUX, DIICKTPOHHBIX

AJIEMEHTOB M CPEJCTB BHIUUCIUTEIHLHON TEXHUKH);

- CITIOCOOHOCTH PEATM30BBIBATH MOJICTH CPEICTBAMH BHIYUCIUTEIILHON TEXHHUKHY;

- OBJIaJICHUE HaBBIKAMH Pa3pabOTKH MaKeTOB HH(POPMAIIMOHHBIX, MEXaHUYECKHX,
AJIEKTPOHHBIX U MUKPOIIPOIIECCOPHBIX MOIYJIEH MEXaTPOHHBIX U POOOTOTEXHUIECKIX
CHUCTEM;

- OBJIaJICHUE OCHOBAMH pa3pabOTKU aIrOPUTMOB M COCTABJICHUS MTPOTPaMM yIIPABIICHHSI
poboTOM;

- YMEHHE MTPOBOJUTH HACTPOUKY M OTIAJIKy KOHCTPYKITUH poOOoTa.

Coaep:xkanue nporpamMmmbl
Tema 1. BBogHoe 3aHsiTue. TexHnka 6€30MacHOCTH MPU pabOTe B KOMIIBIOTEPHOM
kiacce. O6mmit 0030p kypcea. (1 4.)
TexHnka 6€30MaCHOCTH MPU pabOTE B KOMIIBIOTEPHOM KJIACCE U 3JIEKTPOOE30MACHOCTb.
CoBpeMeHHOE COCTOSIHUE POOOTOTEXHUKH U MUKPOAJIEKTPOHUKH B MUPE U B HAILIEH
CTpaHe.
Tema 2. 3naxomctBo ¢ wiaroi Arduino Uno. (2 4.)
CrpykTypa u cocTaB MUKpOKOHTpoJsuiepa. ITuHel.
Tema 3. TeopeTuueckue OCHOBBI JIEKTpUUecTBa. (3 4.)
VYnpaneHue 31eKTpUuecTBOM. 3aKOHBI AJIeKTpuuecTBa. Kak ObICTPO CTPOUTH CXEMBI:
MakeTHas Iu1ata. YTeHne 31eKTPUYECKUX CXEM. Y TIPABICHHE CBETOUOIOM.
MynbTUMeETp. DIEKTPOHHBIE U3MEPEHHS.
Tema 4. 3naKoMcTBO cO cpenoii mporpammupoBanus miniBlog (4 4.)
[ToanporpaMmMbl: Ha3HAUYEHUE, OMMMCAHUE U BbI30B. [lapaMeTpsl, JoKanbHBIE U
riio0anbHble IepeMeHHbIe. JlIornyeckre KOHCTPYKIUU.
Tema 5. Tlpoext «Mastgox» (1 4.)
3HaKOMCTBO C pe3ucTopamu, cBeronnogamu. Coopka cxeM. [IporpammupoBanue:
¢bynkuus digital write.
Tema 6. TIpoekT «Masiyok ¢ HapacTarIiel SPKOCThIOY» (2 4.)
Tabnuiia MapkupoBKH pe3ucTopoB. Muranue B mpotuBodase.
Tema 7. IlpoekT «CBETUIBHUK C YIIPABIISIEMOU SIPKOCTHIO» (2 4.)
[TonkaroueHue MOTEHIIMOMETpa. AHAIOTOBBIN BXO/I.
Tema 8. Tlpoekt «TepmenBoke» (1 4.)
TepmenBokc. [lonkmouenne QoropesucTopa, mbe30NMUIAIKUA. BocpousseaeHue
3BYKa.
Tema 9. Jlornueckue nepeMeHHbIe U KOHCTPYKIUH (3 4.)
Oco0EHHOCTH MOAKIIOYEHUS] KHONKU. Y CTPaHEHHUE IIIYMOB C TTIOMOIIBIO CTATUBAIOIINX
Y NOATATUBAONINX pe3ucTopoB. [Iporpammuoe ycrpanenue apedesra. bynesbie
MepeMEHHbIE U KOHCTAHTBHI, JIOTHYECKHUE OTepaluu.

Tema 10. Auanorosble U MU(PPOBBIE BXOBI M BBIXOIbI. [IpHHIIAIIBI MX HCIIOJIB30BAHMS.
(3u)



Amnanorossie u 1udpoBeie curnaisl, noustue [LHIMM. Ynpasnenue yctporicTBamu ¢
IIOMOUIBIO NOPTOB, oaaepxkuBaromux [HNM. [{uknndyeckre KOHCTPYKIUH, JaTYUK
CIIy4alHBIX YHUCEL.

Tema 11. ITpoext «HouHOM cBETHIBHUKY (2 4.)

[locnenoBarenbHOE U MapalIeIbHOE MOJKIIOUEHUE PE3UCTOPOB. POTOPEZUCTOP.
Tema 12. Ilpoext «Knonka + cBeroguony (2 4.)

Oco0EHHOCTH MOAKIIOYEHHUS U MPOrPaMMHUPOBAHUS KHOTIKH.

Tema 13. IIpoekt «Cetodop» (2 4.)

MopenupoBaHue paboThl JOPOKHOTO TPEXIIBETHOTO CBETO(Opa.

Tema 14. Tlpoext «RGB cBeToanony (2 4.)

[Tonkmrouenue u nporpammupoBanre RGB-ceeToanona.

Tema 15. Ilpoext «Ilymascap» (2 4.)

3HAKOMCTBO C YCTPOUCTBOM U (DyHKIMSMU TpaH3ucTopa. [loaxnouenue u
MIPOrpaMMUPOBAHUE YCTPOUCTB C TPAH3UCTOPAMU U CBETOJIMOAHON HIKAJIOM.

Tema 16. 11poext «berymmuii oronex» (2 4.)

[TonxiroueHne 1 NporpaMMHUpPOBaHUE YCTPOUCTB C TPAH3UCTOPAMH M CBETOJANOIHOU
LIKAJION.

Tema 17. Ilpoext «Mep3Kkoe NTMaHUHO»

[ToaxmtoueHue Tpex KHOMOK U Ibe3onuumaniku. [IporpammupoBanre My3bIkd. (2 4.)
Tema 18. Tlpoext «KHONOUHBIN NepeKIOYaTesb» (2 4.)

[TonsTue «apede3r» KOHTakToB. Tpurrep.

Tema 19. llpoext «KHomouHbie KOBOOW» (2 4.)

Co3nanue Urpymikyd Ha peakiyio: Ha ObICTPOTY HaXKaTUsI KHOTIKH 10 CUTHAITY.
Tema 20. IIpoekt «CexyHaomep». (2 4.)

[TonkmroueHne ceMucerMeHTHOroO HHAUKaropa. [IlporpaMmmupoBanue.

Tema 21. Tlpoext «OxpanHas cuctemay (2 4.)

[Toaxmtouenne nHGPaKpacHOro AATYUKA.

Tema 22. Cencopsl. Jlatunku Arduino. (2 4.)

Ponb ceHcopoB B ynpasisieMblx cuctemax. CeHCOphI U TEPEMEHHBIE PE3UCTOPBI.
Henurens HanpsokeHus. [lorenuromerp. AHanoroBsie curHanbsl Ha Bxoje Arduino.
Hcnonb3oBaHre MOHUTOPA MOCIEI0BATEIBHOTO MOPTA JIs1 HAOIIOACHUH 32
napamMeTpamMu CUCTEMBI.

Tema 23. Ilpoext «Tepmometpy» (2 4.)

[Tonkmouenue naryuka remnepaTtypsl. Coznanue nudpoBoro TepMoMeTpa.

Tema 24. Tlpoekt «/IuCTaHIIMOHHBINA CBETUIBLHUKY (2 4.)

Tema 25. TloaxmoueHue pa3auuHbIX 1aTIYMKOB K Arduino (3 4.)

Hatauku cepaieduenus, nazep. Jatunk qoxas (Binaru). Jlaruuk okucu yriepoa.
Hatauku Temneparypsl 1 BnaxHoctu dhtl1 u dht22. Jlatuuk naBnenus. JaTunk xosia.
JlaTuuku napa, MiaMeHu, OCBEIIEHHOCTH, 3BYKa, BIAXKHOCTHU MOYBbI, HAKJIOHA U JAp.
Tema 26. lloaxnroueHue cepoaBuratess (2 4.)

YerpoiicTBo U npuHLKN pabOThl cepBoBUTaTess. [loakmtoueHne mojaeBbix
TPAH3UCTOPOB U BHITPSIMUTEIBHBIX CBETOAHO/IOB.

Tema 27. Tlpoext «PoboTank» (2 4.)

Tema 28. Co3nanue cOOCTBEHHBIX TBOPUYECKUX MPOEKTOB yyamuxcs. (7 4.)

Tema 29. Utorosas koHdepenuus yyanmxcs (1 4.)

[Ipe3enTaiiysi COOCTBEHHBIX MPOEKTOB.



TemaTnueckoe njaHuponanue (68 yacon)

No KonnuectBo
TeMEL Tema 3ansaTUA HACOB Jara
1 BBoanoe 3anstue. Texuunka bezomacunoctu. O0Omumit 1
0030p Kypca.
2 | 3nakomcTBO ¢ maToit Arduino Uno. 2
3 | TeopeTuueckre OCHOBHI JIEKTPOHUKH. CXEMOTEXHHUKA. 3
4 | 3HaKOMCTBO CO CpeIor mporpaMMupoBanus miniBlog 4
5 | [Ipoekt «Massqox» 1
6 [IpoekT «Masiuok ¢ HapacTaroIen SPKOCTHIO» 2
7 | Ilpoekt «CBETHWIIHHUK C YNPABISIEMON SIPKOCTHIOY 2
8 | [Ipoext «TepMeHBOKCY 1
9 | Jloruueckue nmepeMeHHbIE U KOHCTPYKITHH 3
10 AHa0roBbIC ¥ IU(PPOBHIC BXOJIBI M BBIXOABI. [[prHIHTIBI 3
WX UCTIOJIH30BAHMUS.
11 | [IpoekT «HOYHOM CBETHIHHUKY 2
12 | IlpoekT «KHOMKa + CBETOAMO I 2
13 | IIpoekt «CBetodop» 2
14 | IIpoekT «RGB cBeTomnon» 2
15 | [Ipoexrt «Ilymscap» 2
16 | Ilpoext «berymuii oroHek» 2
17 | IIpoekT «Mep3Kkoe MUaHUHO 2
18 | [IpoekT «KHOMOYHBII NEpEeKTI0YaTENb) 2
19 | [IpoekT «KHOMOUYHBIE KOBOOM 2
20 | IIpoekt «CexkyHmomep» 2
21 | IIpoekt «OxpaHHAas CUCTEMAY 2
22 | Cencopsl. [latunku Arduino. 2




23 | [Ipoekt «Tepmometpy» 2
24 | IIpoekT «/IMCTaHIIMOHHBIN CBETUIHLHUK 2
25 | IloakirodeHne pa3IudHbIX JaTYUKOB K Arduino 3
26 | IToakmroueHHe CEpBOABUTATENS. 2
27 | ITIpoekt «PoboTaHK» 3
28 Co3nmanne cOOCTBEHHBIX TBOPUYECKUX MMPOCKTOB v
YYaIuxcs
29 | UtoroBast koH(epeHIUS yUaIIuxcs 1
30 | Pesepn 3
Htoro 68




