PaGouas mporpamma o0pa3oBareabHOro kypca «Touka pocra»
Hanpasjenne POBOTOTEXHHUKA

Ha wi1atdopme KoHcTpykTOpa mporpaMMupyeMbIX Mo/ies1eil MH/KEHEPHBIX CHCTEM

(8 kiacc)

IosicHuTeNLHAA 3aNNCKA

[Ipumepnas pabouast mporpamma 1Mo poOOTOTEXHUKE pazpaboTaHa Jisi 00ydeHUs

IIKOJIBHUKOB, KOTOPBIE UCMOJIB3YIOT yueOHoe nocooue «IIporpammupoBaHue mMojenei
unxeHepHbix cuctem» OO0 "llpuxnannas podotorexHuka". O01Iee KOITMIECTBO YaCOB
- 70 gacoB. Pexxum 3anstuii - 1 pa3 B Henenmto o 2 yaca (80 MUHYT).

Hean: hopMupoBaHre U Pa3BUTHE Y OOYUAIOIIMXCS CHCTEMBI TEXHOJIOTHICCKUX

3HAHWHN U YMEHHH, HEOOXOMMBIX JIJIST OCBAMBaHUS pa3HOOOPA3HBIX CIIOCOOOB U CPEJICTB
paboTHI 151 CO37aHUST POOOTOTEXHUIECKUX CHCTEM.

3amauu Odyuarwuwue

[To3HAaKOMUTH y4YalIUXCs C OCHOBHBIMH TE€PMHHAMH M TIOHITHSIMH B 00JIaCTH
POOOTOTEXHUKH U HAYYUTh UCIOIb30BaTh CIIELUAIbHYIO TEPMUHOJIOTHIO;
CdopmupoBaTh npeAcTaBieHue 00 OCHOBHBIX 3aKOHAX POOOTOTEXHUKH;
CdopmupoBaTh nepBoHauaIbHbIE IPEACTABICHUS O KOHCTPYUPOBAHUN POOOTOB;
[To3HaKOMUTH y4alMXcsi ¢ OCHOBAMU pa3pabOTKU aJrOpUTMOB IPHU CO3/1aHUU
POOOTOTEXHUYECKUX KOHCTPYKIUH;

YcoBepIIeHCTBOBATh WJIM TPHUBUTh HABBIKU COOPKHM M OTJIAIKHA TPOCTHIX
POOOTOTEXHUYECKUX CUCTEM.

[To3HAaKOMUTH C OCHOBaMH BU3YaIBHOTO SI3bIKA JIJISl TPOTrPaMMUPOBAHUS POOOTOB;
CucreMaTH3MpoOBaTh W/WIM TPUBUTH HABBIKH Pa3pabOTKH MPOEKTOB MPOCTHIX

POOOTOTEXHUYECKUX CUCTEM;
chopMHUpOBaTh y IIKOJLHUKOB 0a30BbIe MPEACTaBIICHUS B cepe MHKEHEPHOU
KYJBTYpHI.

Pazeusarwwue

CTuMyIMpoBaTh HMHTEPEC K CMEXKHBIM OOJacTsAM 3HAHWM: MaTeMaTHKe,
reomMeTpuu, GusukKe, OUOJOTHUH.

CriocoOCTBOBaTh 3aMHTEPECOBAHHOCTH B  CaMOCTOSITEIbHOM  PaCIIUPEHUH
Kpyro3opa B 00JacTi KOHCTPYHUPOBAHUS POOOTOTEXHUYECKIX CUCTEM.
®opMupoBaTh HHPOPMAIMOHHYIO KYJIbTYPY, YMEHHE OPHUEHTHUPOBATHCS U
paboTaTh ¢ pa3HbIMU UCTOYHUKAMHU HHGOPMAIINH;

[ToomipsiTh cTpeMieHHE K TPUMEHEHUIO CBOEro TMOTEHIMajda B TIOMCKE
OpUTHHAIBHBIX UJEH, OOHAPY)KEHWU HECTAHIAPTHBIX PEIICHUMN, pPa3BUTHUIO
TBOPUYECKUX CIIOCOOHOCTEH.

Pa3BuBath cnocoOHOCTH paOOThl HMHAMBUAYaJbHO W B KOMaHAAaX pPa3HOTO
KauyeCTBEHHOT'O U KOJMYECTBEHHOTO COCTaBa I'PYIIITHI;

[IpuBuBaTh HAaBBIKM K aHAIM3y W  CaMOaHAJIM3y TpPU  CO3JaHUHU
POOOTOTEXHUYECKUX CUCTEM;

ConeiicTBOBaTh CaMOPA3BUTHIO B (DOPMUPOBAHHMH YCIICITHBIX JTUYHBIX CTPATETUN
KOMMYHUKAIIMH W PA3BUTHIO KOMITCTCHIIUH MTPH YYACTUH YYCHUKOB B KOMaHIHOU
pabore;

pPa3BUBATh UHTEPEC YUAIINXCA K €CTECTBEHHBIM U TOYHBIM 00JIACTSM HAYKH;



pa3BUBAaTh HECTAHAAPTHOE MBIIIJICHUE, & TAK)KE ITIOMCKOBBIC HABBIKA B PELICHUU
IIPUKJIAIHBIX 3a/1a4;

pa3BUTh TBOPYECKUM IIOTEHLMAI IIOJPOCTKOB M IOHOLIECTBA B IPOLECCE
KOHCTPYHPOBAHUS U TPOrpaMMHUPOBaHUS pOOOTOB;

pa3BUBaTh IMO3HABATEIBHBI HMHTEPEC M MOTHBALMIO K YYEHUIO U BBIOOPY
VMHKEHEPHBIX CIIEHIUAIBHOCTEMN.

HAYYUTh MIKOJIBHUKOB YCTHOW W NHCHbMEHHOM TEXHUYECKOM pPEYh CO BCEMH
MIPUCYIIUMU €M KauecTBaMU (IMPOCTOTOM, SICHOCTBIO, HATJISIIHOCTBIO, MMOJTHOTOMW);
YETKO M TOUYHO M3JaraTh CBOM MBICIIM U TEXHUYECKUE 3aMBbICIIHI.

Bocnumamenuvnuie 3a0auu

dopMUpoBaTh MHTEpEC K MPAKTUYECKOMY MPUMEHEHHIO 3HAHHWM, YMEHUU H
HABBIKOB B IMOBCETHEBHOM KU3HU U B JaJbHEHIIEM 00yUEHUU;

[ToomipsTh 1€NIeyCTPEMIIEHHOCTD, YCEPIUe, HACTOMYUBOCTh, ONITUMU3M, BEPY B
CBOU CHJIBL;

CnocobcTBOBaTh  Pa3BUTHIO  CIIOCOOHOCTH  KOHCTPYKTUBHOW  OIIEHKH W
CaMOOIIEHKH, BbIPAaOOTKE KPUTEPUEB OLICHOK U TMOBEICHUYECKOTO OTHOIICHUS K
JUYHBIM U 4Y>KUM YCII€XaM U HeyJlauam;

[TonTBepKnaTh BBICOKYIO IIEHHOCTh TaKMX CIOCOOHOCTEM W KayecTB, Kak
AMOIIMOHAJIbHASI YPABHOBEIIEHHOCTD, PACCYAUTEIHHOCTh, IMIIATHUSI.
[TonnepxuBaTh MPEACTABICHUE YYalUXCA O 3HAUYUMOCTH OOIIECYETOBEYECKUX
HPABCTBEHHBIX IIEHHOCTEHN, JOOPOKENTATEIHLHOCTH, COTPYAHUYECTBA.

VYKperisiTh CHOPTUBHBIN AYX, CIIOCOOHOCTh COXPAHATh YBAKEHUE K COTICPHUKAM,
U TIPEOJI0JIEBATh CTPECC BO BpEeMsl OOYUEHHUsI 1 COPEBHOBAHUMU.

[IpuBuBaTH KyIbTYpy OpraHu3alMKu padoOvYero Mecra, MpaBujia OOpaleHUs co

CJIO’KHBIMM U OITACHBIMU MUHCTPYMEHTAMU;
BOCIIUTATh YCTOWYMBBIM MHTEpPEC K METOJAaM TEXHHYECKOIO MOJEIMPOBAHUI,
IIPOEKTUPOBAHUS, KOHCTPYUPOBAHUS, IPOTPAMMUPOBAHUS.

Oxupaembie pe3yJibTaThl

Ilpeomem noie

Vuawuecs

bynyt ucronp3oBaTh AJIEKTPOHHBIE KOMIOHEHTHI: IUTATHl YMPABICHUS, TUIATHI
pacCHIMpEHUsi, DJIEKTPOMOTOPBI, CEHCOpPhl KacaHWs, YyJIbTPa3BYKOBBIE U
uH(ppaKpacHbIE TaTbHOMEPHI.

Bbynyt nporpammupoBath Ha si3bike C++.

Haydarcss mnpuMeHSTh OCHOBHBIE QITOPUTMHYECKHUE KOHCTPYKIIMH  JIJIs
yIPaBJICHUS] TEXHUYECKUMHU YCTPOUCTBAMH.

CMoryrT mpoBOAUT, W aAHAJU3UPOBATh KOHCTPYHUPOBAHHE MEXaHU3MOB,
MPOCTEUITUX POOOTOB, TO3BOJISIONINX PEIIUTh KOHKPETHBIC 3a/1a4M (C TTIOMOIIBIO
CTaHAAPTHBIX TMPOCTHIX MEXaHHW3MOB, C TIOMOIINBI0 MaTePUATBLHOTO WM
BUPTYaJIbHOIO KOHCTPYKTOPA).

CMOryT KOHCTPYHUPOBAaTh M MOJCIHUPOBATH C HCIOJIH30BAHUEM MaTePHUATbHBIX
KOHCTPYKTOPOB C KOMITBIOTEPHBIM YIIPABICHUEM U 00PATHOM CBS3BIO.

Haydarcst cocTaBiieHHIO alrOpUTMOB U TIPOTPAMM TI0 YIIPABJICHUIO pOOOTOM.
Cmorytr  chopmynupoBaTh  MPUHIMUIBI  MPOTPAMMHOTO  yIPABIICHUS
CaMOJIBIKYIIIUMCSI POOOTOM.

CMOryT MOJIyYUTh HABBIKK PAOOTHI ¢ POOOTAMH U SJIEKTPOHHBIMU YCTPOHCTBAMH.



OCBOST HPUHLMIIBI U MOAM(PUIMPYIOT MEXaHM3M Ha OCHOBE TEXHHYECKOMU
JOKYMEHTAIH JUIsl MIOJIyYE€HHUsl 3aJJaHHBIX CBOMCTB IPU PELIEHUH KOHKPETHOM
3aJ1a4M.

OBnazneroT OCHOBHBIMHM TEPMHUHAMU POOOTOTEXHUKU M CMOTYT UCHOJIb30BaTh UX
IpU IPOEKTUPOBAHUU U KOHCTPYHUPOBAHUU POOOTOTEXHUUECKHUX CHCTEM.

OCBOST OCHOBHBIE MNPUHLMUIBI M 3Tanbl Pa3pabOTKHM NPOEKTOB U CMOTYT
CaMOCTOSITENIbHO U/MJTU C TIOMOILBIO YUUTENS CO3/1aBaTh IPOEKTHI.

CMOryT HCIIOJIB30BAaTh BU3YAJIbHBIH S3BIK ISl MPOrPaMMUPOBAHMS MPOCTHIX
POOOTOTEXHUYECKUX CUCTEM.

CMOTYT OTJIa)KMBaTh CO3/IaHHBIX POOOTOB CaMOCTOSATEIBHO H/WIKA C TTOMOIIBIO
YUUTES.

CwmoryT paccka3ath 0 pOOOTU3UPOBAHHBIX YCTPOMCTBAX U UX UCIOJIH30BAHUU HA
IIPOU3BOJICTBE U B HAYYHBIX UCCIIETOBAHMSIX.

CMoryT pacckaszaTbh 0 poOOTOTEXHHKE KaK HayKe O pa3padO0TKe U UCTIOIb30BaHUHU
ABTOMAaTU3HPOBAHHBIX TEXHUYECKUX CUCTEM.

Hayuarcst nporpaMMHO# peaii3aiyy alrOpuTMOB «JIBHXKEHHE 110 MPEMSTCTBH,
«CIIEIOBAHUE BIOJIb TUHUNY.

CMmoryT 00BACHUTD, KaK HHPOpMaLu (JaHHbBIE) PECTABISAETCS B COBPEMEHHBIX
KOMITBIOTEPAaX U POOOTOTEXHUYECKUX CHCTEMAX.

CMoryT oOBSICHUTDH BIIMSAHHE OIIMOOK U3BMEPEHUN U BBIUKMCIEHUHN Ha BBHITOJTHEHHE
ITOPUTMOB YIIPABJICHUS PEAIbHBIMU OOBEKTAMH.

CMOryT OOBACHUTBH, KaK HCIPaBUTh OMIMOKHA HCKaKEHMs, BO3HUKAIOLIUE IPH
nepenade nHGoOpMaluu.

CMOryT OOBSICHUTH NOHSTHE «YIPABJICHUE», NMPHUBECTH NPUMEPHl TOr0, KaK
KOMIIBIOTEP YIPABIISAET Pa3IMYHBIMU CUCTEMAMHU (POOOTHI, CTAHKHU U JIp.).
CMOryT OOBSCHUTH MNPUMEPHI AJITOPUTMOB YIIPaBJICHMS, pa3paOOTAHHBIX B
y4eOHOU cpejie COCTaBJICHUs MPOrpaMM YIIPaBJICHHUsS aBTOHOMHBIMU pOOOTaMH,
CHUMAaTh JAaHHBIE C JATYUKOB, HANPUMEP, C JATYUKOB POOOTU3HPOBAHHBIX
YCTPOMCTB.

CMOryT MpUBECTH MPUMEPHI UCIOIB30BAHUS MaTEMAaTHUYECKOIO MOJEIUPOBAHMS
B COBPEMEHHOM MHUpE.

Mem anpeomem Hovle
Vuawmecs cmoeym:

Haittn npakTrueckoe NpuMEHEHHUE U CBA3b TEOPETUUECKUX 3HAHU M, TTOJTYUYECHHBIX
B paMKax IIKOJIbHOW MPOTrPaMMBI.

[lonyunTh nNpakTHUYECKHME HABBIKA IUIAHMUPOBAHUSA CBOEW KPATKOCPOYHOU M
JTONATOCPOYHOM JIESITETLHOCTH.

BripaboTaTh cTiiib paboThl C OpUEHTAIMEN Ha JOCTHKEHUE 3allJlAHUPOBAHHBIX
pEe3yJIbTaTOB.

Hcnonb3oBaTh TBOpYECKHE HABBIKU U A(PPEKTUBHBbIC TPUEMBI IS PEUICHUS
MPOCTHIX TEXHUYECKUX 3a]1a4.

Hcnonb3oBaTh Ha MpakTUKE 3HAHUS OO0 YCTPOWCTBAX MEXAHU3MOB M YMEHUE
COCTAaBJISITh AITOPUTMBI PELICHUS PA3JTMYHBIX 3a]1a4.

Hcnonb3oBaTh MOMYyYEHHBIC HABBIKM PAOOTHI pPa3IUYHBIM HHCTPYMEHTOM B
y4eOHOM 1 MOBCEIHEBHOM JKU3HHU.

Jluunocm nwie
Yuawuecsa cmozym:

HOJ’Iy‘-II/ITb COHH&J’II)HBIﬁ OIIBIT YY4aCTHA B HWHIAUBUAYAJIBbHBIX W KOMAaHIHBIX
COCTA3aHHAX.



Hatiti cBon MeTOIbI M BOCTPEOOBAaHHBIC HABBIKK JIUIS POAYKTHBHOTO yYacTHS B
KOMaH/JHOM paboTe.

YOenuTbcsi B LIEHHOCTH B3aWMOBBIPYUYKH, TOICPKAHHUSA J100pOKeIaTeIbHON
00CTaHOBKHU B KOJUICKTHUBE.
HayuuTbcst CTIob30BaTh HABBIKM KPUTUUECKOTO MBIIIJICHUS B IIpoliecce pabora
HaJ[ TPOCKTOM, OTJIAJIKU U ITyOJIMYHOM IMPEICTABICHUHN CO3JJaHHBIX POOOTOB.
YKpenuTh U yCOBEPIIICHCTBOBATh B ¢c€0€ YyBCTBO CAMOKOHTPOJIS U
OTBETCTBEHHOCTH 332 BBEPEHHBIC IECHHOCTH.
Pa3BuTh BHUMATENBHOE U IPEAYPEAUTEILHOE OTHOIICHUE K OKPYKAIOIINM
JIOJSIM 1 000PYIOBAHUIO B MPOIECCE PaOOTHI.



Y4eOHo-TeMaTH4YecKOe IIaHUPOBaHKe (35 yacos)

Ne Tema Koua-Bo
n/m 4acoB
1. | Beenenne B POBOTOTEXHHUKY. 2
2. | Oxpana tpyaa u Th. OcHoBHbIE CBe/IeHHsI 0 POOOTOTeXHHYECKOIH miaTdopme | 2
ApayuHo. CocTaB, XapaKTepUCTHKA OCHOBHBIX 0JI0KOB, y3JI0B U JAeTaJIei.
Ha3nauyeHnune 0CHOBHBIX 0J10KOB, Y3JI0B M JAeTaJjeii
3. | Onucanme miat. JlaTyuku, crocoobl NOAKJIIOYEHNsT JATYHKOB, MOTOPOB H 6Ji0Ka | 2
ynpasienusi. UcciieoBaTb 0CHOBHBIE 3JIEMEHThI KOHCTPYKTOpa APAYHHO.
4. | IlporpaMmMupyeMblii KOHTPOJIJIEP 06Pa30BaTEIbHOI0 KOMILIEKTA 2
5. | JIabopaTopHasi padora 1. CBeTonmnon 2
6. | JIabopaTopHasi padora 2. YnpaJjisieMblii <IIPOrPpaMMHO0» CBETOAN O/ 2
7. | JIabGopaTopHasi padora 2. YnpasJisieMblii «IIPOrPaMMHO0» CBETOIHO 2
8. | JlaGopaTopHas padora 3. YnpapisieMblii «<BPYYHYI0» CBETOINO/ 2
9. | JIabopaTopHasi padora 4. [Ibe301uHAMUK 2
10. | JIadopaTopHas padorta 5. ®oTope3ucTop 2
11. | JIabopaTtopHasi padota 6. CBeToanoaHas cOopKa 2
12. | Munu-npoekTt "Csetodop" 2
13. | Munu-npoekt "Cetodop" 2
14.| JlabopaTopHas padota 7. TakToBasi KHONKa 2
15. | JIaboparopHasi pagora 8. Cunre3arop 2
16. | JlabopaTtopHasi padora 9. [[pe6e3r KOHTAKTOB 2
17.| JlabopaTtopnas pagota 10. CemucerMeHTHBIH HHIHKATOP 2
18. | JladopaTtopHas padora 11. TepmomeTp 2
19. | Munu-npoekrt "Tepmomerp" 2
20. | JlaGopaTopuas padora 12. Ilepenaua nanubix Ha [IK 2
21. | JlaGopaTopuas padora 13. [lepenaua nannpix ¢ [IK 2
22. | JlaGopaTopuas padora 14. LCD aucnueii 2
23. | JlaGopaTopuas padora 15. Ceponpusosa 2
24. | JlaGopaTopuas padora 16. lllarosblii ABUraTe/IH 2
25. | JlaGopaTopuas padora 17. IBUraTe/in NOCTOSIHHOTO TOKA 2
26. | Munu-npoekr "Tloexaan" 2
27. | JlaGopaTopuas padora 18. JaTuuk JUHHH 2
28. | JlaGopaTopuas padora 19. Yupasienue no UK kanany 2




29. | JlaGopaTopuas padora 20. YupasJienue no Bluetooth

30. | JlaGopaTopuas padora 21. MoouabHas miatgopma

31. | I'pynnoBoii mpoexT

32. | I'pynnoBoii mpoexT
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33. | IIpe3eHTanusi NpoeKTa

34. HUTOIO | 70

OBECIIHEYEHUE NPOI'PAMMBI
Opzanuzayuonnoe
Habop rpynm, B Kaxk10i U3 KOTOPBIX TOJKHO OBITH 6-8 uer.
Yyeono-memoou ueckoe
+  WHCTPYKIIUHU U TIPE3CHTAINH;
 MPOEKTHBIC 3aJ]aHUsl, MPOEKTHl U PEKOMEHIAINH K BHITIOJHEHUIO MPOEKTOB,
+ JIMarHOCTUYECKHE PabOThI C 00pa3laMy BHITIOJIHEHUS U OIIEHUBAHUEM;
+ pa3aaTouyHbIe MaTepUaJIbl (K KaXKJIOMY 3aHSITHIO)
Mamepuanvho-mexnuueckoe
s 0O6yuenus yaeHUKoB HeoOxoaumo (Ha 1 pabodee mecto) KoHcTpyKTOp
IPOrpaMMHUPYEMBIX MOJIEJIEH NHKEHEPHBIX CUCTEM
Heooxooumoe npozpammnoe odecneuenue:
- Arduino IDE (www.arduino.cc)

Hcnoab3yemast ureparypa

1. YueOHoe nocobue «IIporpammupoBanrie Mozeneit nHxeHepHbIx cuctem» OO0

"IlpuknagHas poOOTOTEXHUKA'".

2. Po6ororexnnka. Cozmaém DIY-pobora [Dnexrponnsiii pecypc] / [.I'. Komocos

— Texcrossie gaH. (1 daiin pdf : 178 ¢.). — M. : BUHOM. Jla6opaTopus
3HAHUMU.

3. PoboToTexHuka B IIKOJE: METOAWKA, MPOrPAMMBbI, MPOEKTHI [DIESKTPOHHBIN

pecypc] / B.B. Tapanmara, H.H. Cambuikuna. — Oi. u3n. — ODIJIEKTPOH.

Texcrossie aan. (1 ¢aiin pdf : 112 ¢.). — M. : Jlabopatopus 3Hauwuii, 2017.

PexomeHyemble 3JIEKTPOHHbIE pPecypChl

1. http://wiki.amperka.ru/ TeopeTnueckuii ¥ IpPaKTUUECKUN MaTepuai, ONUCAHUE
PaKTHKyMa

2. http://robocraft.ru/page/summary/#Practical Arduino Teopernueckuii
IIPAKTUYECKUN MaTeprall
http://avr-start.ru/?p=980 DnekTpoHKKa JJIsI HAYUHAIOIIMX. Y POKH.
http://bildr.org WHcTpyKuMM ¥ CKeT4YM ISl TOJAKIIOYCHHUS Pa3TUIHBIX
KOMITOHEHTOB K T1aTe Arduino.
5. http://arduino4life.ru mpaktuueckue ypoku o Arduino.
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http://www.arduino.cc/

6. http://edurobots.ru 3anumartenbHas poOOTOTEXHUKA.
7. http://lesson.iarduino.ru IIpaktudeckue ypoku Arduino.



