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HOACHUTEJBHASA 3AIINCKA

OOGecnieyeHre OCBOCHHUSI OOYYAIOIIMMHKCS JOTIOJHUTEIBLHON 00111e00pa3oBaTeIbHOM
o0Iliepa3BUBalOIIE  MPOrpaMMbl  TEXHUYECKOH  HampaBieHHocTH «PoOoToTexHuka  Ha
wiarpopme  Arduino  IDE»  ocymiecTBiseTcss ¢ HCIOJNB30BaHHEM  MPUOOPETEHHOTO
000pyZIOBaHUs, PACXOAHBIX MaTEpHANIOB, CPEICTB OOy4YeHHMS M BOCHHUTaHUS IeHTpa «Touka
pocTay.

TpeboBanust K crenuaiucTaM B 00JacTH POOOTOTEXHUKUM M CMEXKHBIX JUCHUIUIMH C
KaXJbIM TOTOM BO3PAaCTalOT IO MEPE pPa3BUTHUS COBPEMEHHBIX TEHOJIOTHH, IOCTHI)KEHHH B
o0yiacTi Hayku ¥ TeXHUKHU. [loaTomy 11 TOro, yTOOB! ydll[ecs MOIJIM peajln30BaTh BECh CBOM
TBOPYECKUN MOTEHLIMAT M CBOOOJHO OPUEHTHPOBATHCS B COBPEMEHHBIX TEXHOJOTHUAX, AAHHAS
IporpaMMa MaKCUM@JIbHO IIMPOKO OXBaTbIBaeT pa3JIMYHbIE aCHEKThl MX Oyayromen
npodeccuoHambHONH — nesTenbHOCTH. COBpeMEHHbIE TEHACHIMH Pa3BUTHUA HHXKEHEPHOTO
0o0pa3oBaHMs CBUJETEIBCTBYIOT O IIMPOKOM IIPUMEHEHMHM B 00pa3oBaTeIbHOM IIpolEecce
aJUTUBHBIX TexHonorui, koHnenuuu DIY («Do It Yourself»), a Takxke aktyansHbix cpen 3D
MOJICJIMPOBaHUs M pa3pabOTKU MporpamMHoro odecrnedyeHus. lMcrnonb3oBaHue TakMX IOJXOJ0B
MO3BOJISICT MMO3HAKOMUTH YYAIMXCS C OCHOBAMHU MOCTPOCHHS WH)KCHEPHBIX CHCTEM, UCIIONB3YS
JOCTYIIHBIE U HIMPOKO PACHpPOCTPaHEHHBIE IEMEHTapHYI0 0a3y U cpeny pazpabotku (Arduino
IDE).

CocraB «KOHCTpYKTOpa MPOrpaMHBIX MOJIENIel MHKEHEPHBIX CHCTEM» TOJ00paH TaKUM
o0pa3oMm, 4TOOBI JaTh Y4YalIMMCS BO3MOXHOCTb KOHCTPYHUPOBATh PELICHMS, BBINOJIHSIOIINE
BIIOJIHE pEAJIbHBIC 3aJaud PA3JIMYHON CIOXKHOCTH, HAIpuUMep, HCCIEIOBaHHE MECTHOCTH,
MaHMITYJIMPOBaHHE OOBEKTaMH, TPAHCIIOPTUPOBKA OOBEKTOB, MATPYJIUPOBAHHE TEPPUTOPHHA U
MHoroe papyroe. I[IpuMmeHene AaHHOTO 00pPa30BATEIBHOTO POOOTOTEXHUYECKOTO KOMILIEKTA
MO3BOJIUT  YYallMMCS TO3HAaKOMHUTCS C OCHOBaMH pPOOOTOTEXHUKH, JJIEKTPOHUKU U
MHUKPOIPOIIECCOPHON TEXHHUKH, MPUHIUIIAMA aBTOHOMHOW HaBUTAIIMK MOOWJIBHBIX pOOOTOB H
CHCTEM YIPaBJICHHUs pOOOTaMH.

AKTYaJIbHOCTb ¥ IPAKTHYECKAS 3HAYUMOCTh IPOrPAMMBI.

PobGotoTexHuka sBisercs 3(GGEKTUBHBIM METOIOM Ui H3Y4EHHUS BaKHbIX obJjacteit
HAYKH, TEXHOJIOTMH, KOHCTPYHPOBAaHUS © MaTeMaTuku. Arduin0 — 3TO 3JIeKTPOHHBIH
KOHCTPYKTOp,  HOJB3YIOIIUICI  OrPOMHOM  MONYJISPHOCTBIO  Onarojapst  MpoOCTOTe
IPOTPaMMHUPOBAHUS U BO3MOXKHOCTBIO CO3/1aBaTh yCTPOMCTBA, BBITIOJHSIOIINE Pa3HOOOpa3HbIe
¢yHkuuu. 3aHATHS B Kpy:KKe POOOTOTEXHUKH MO3BOJAT YYallMMCS OLIYTUTh «BKYC» K paboTe
WH)XeHepa. 3aHUMAasiCh B KPY)KKe, JIETH HAUWHAIOT YyBCTBOBATh TBOPUYECKUHU ITYTh OT «HIEH» IO
e¢ « MPAaKTUYECKOH peanu3aluu», T.€. MOTYT Ha NPaKTUKE MPOHTH BECh MPOU3BOJICTBEHHBIH
ikt [Inargopma ArduinO mo3BoyiseT HE MPOCTO COOMPAaTh BCEBO3MOXKHBIC 3JICKTPOHHBIC
YCTPOHCTBA W MX [pPOrpaMMHpOBaTh, HO M MNPOBOJUTH OIKCIHEPUMEHTAIbHbIE U
HCCIIEIOBATENLCKUE JTabOpaTOpHbIEe PAa0OTHI, CTUMYJHPYIOIIUE IMO3HABATEIbHYI0 AaKTHBHOCTD
yyamuxcs. JTo BaxkHeliee ycioBue 3¢ddexTuBHOCTH 0oOpa3oBaresnbHOro mpoecca. Hamucas
nporpamMMmy, ydJamigecs cpa3dy BHIAT pe3yibTaThl CBOGH JesATeNbHOCTH. HemoHsTHas
MOCJIe/I0BATENbHOCTh AHIJIMMCKUX CJOB TMPEBpALaeTCs B aJITOPUTM YIPABIECHUS pealbHbIM
YCTPOMCTBOM, MPUYEM, COOpaHHOTO CBOMMH pykaMu. C MUKpPOKOHTpoiiepoM Arduino MOXKHO
JIETKO M3y4YUTh U MPOTECTUPOBATh pa3IMYHbIE aJTOPUTMBI MOBEJACHHsS. B KauecTBe OCHOBBI
y4eOHOTO 000pYIOBaHUS MOXHO HCIOJIB30BaTh OTKPHITYIO TuIaTGopMy ApAyuHO (MU JTHO0YIO
APYTyio MmiaTopMy aHAJIOTUYHOTO YPOBHS) U Cpeay Ul ero mporpamMmupoBanus. [lnardopma
ApIyWHO JETKO COBMENIAETCS C Pa3IUYHBIMH DJIEKTPOHHBIMH KOMIIOHCHTAMH, TO3BOJISIET
co3/laBaTh pa3JIMYHbIE AaBTOMAaTHYECKHE M POOOTHU3UPOBAHHbBIE YCTPOHCTBA. BakHbIM B
W3YUYEHUH Kypca SBISETCS CO3/IaHUE TMPOEKTOB, TPYIIOBBIX WU WHIWBHIyaTbHBIX.
HanpaBieHHOCTh TakuxX IMPOEKTOB JOJDKHA pellaTh €KEAHEBHbIE MOTPEOHOCTH 4YeloBeKa U
UMETh BO3MOYKHOCTH IMPAKTHYECKOTO PHMEHEHHUSI.

3akyiaapIBaTh HauallbHbIe 3HAHUSA M HaBBIKM B 00JaCTH aBTOMATH3alMH, POOOTOTEXHUKH,
MEXaTpPOHWKH, a TJIAaBHOE, NMPUBIEKATh TAIAHTIMBHIX JAeTei, (HOpMHUpPOBATH y HUX OCHOBBI
TEXHUYECKOTO MBIIUICHUS, 3HAKOMHUTh C MPHUEMaMH TEXHUYECKOI0 TBOPUECTBA — AKTyallbHbIE



HalpaBJIeHUs JOMOJHHUTEIBHOW 00I1e00pa3oBaTeIbHOM  OOIIepa3BUBAIOIICH  MPOTrPaMMBI
«Pobororexnuka Ha mardpopme Arduino IDEy.

Ilenaroruyeckas mesaecoo0pa3sHoOCTh

OOmenegarornyeckasl HaMpaBJICHHOCTh 3aHSATHH — CONPSDKEHUE COLMATM3AIUN U
WHJIMBHIyJIU3aIlMA 00ydeHUs. 3HaHUs, YMEHUS, HABBIKW IMPOSKTHPOBAHUE, KOHCTPYUPOBAHUEC H
MIPOrpaMMHUPOBAHUE BCEBO3MOXKHBIX HMHTEIUICKTYaIbHBIX MEXaHU3MOB SIBIIIOTCS 3JE€MEHTaMU
MH(POPMAIIMOHHON KOMIIETCHIIMH — OJHOW M3 KIIIOUEBBIX KOMIICTCHIIMN CpeaHed W crapiiei
IIKOJIBI.

@DopMbI 1 METO/IbI 00y4YeHUsA

IIpouecc nocTukKeHUs] NMOCTABIEHHBIX LENM M 3ajad MpOorpamMMmbl OCYLIECTBIIIETCS B
COTpyOHHYECTBEe oOydwarommxcss W mneparora. Ilpu sTom peanu3yroTcs pa3iudHbIE METOJIbI
OCYILIECTBIIEHUS LEJIOCTHOTO MeIaroruueckoro npouecca. Ha pasinyHpix ero stanax BeIylIUMU
BBICTYIAIOT OT/JEJIbHbIEC, IPUBEICHHBIC HIKE METO/IBI.

Metoabl 00yueHusi: METOIbl OPraHU3aALNUU Y4eOHO-TI03HABATENbHOM 1eATEIbHOCTH (CIIOBECHBIE
- Oecena, paccka3s, COOOLIEHUE, TUAJIOT, TUCKYCCHSI; HAIJISIIHbIE - IEMOHCTpAIUs WILTOCTPALUH,
JEMOHCTpalus BUIe0- U (OTOMATEpHUaIOB, U3YyYCHHE MOJENCH M MaKeToB, IUIAaKaToB U T.II.;
IIpaKTU4YecKhue — cOopka M MPOrpaMMHpPOBAHUE MoJened poOOTOB, MOAEIUPOBAHUE
WHIUBUAYAIBHBIX MPOEKTOB). METO/l MPOEKTOB HCIONb3yeTCs Ha 3aHATHSIX B TECUYEHHUE BCETO
nepuona obydeHus. OH CIOCOOCTBYET BKIIIOYCHHIO PEOST B MPOCKTHYIO NESATEIBHOCTH IS
Pa3BUTHS UHKEHEPHO-KOHCTPYKTOPCKOTO MBIIIICHHS HA OCHOBE MHKEHEPHO-TEXHUYECKON
NEeSTeNbHOCTH, (OPMHUPOBAHHIO Y 00YHAIOIMXCS aleKBaTHON CaMOOLIEHKH, TIOJHATHIO UX
HUMUJDKA B COLILYME.

MeTtoabl CTHUMYJIUMPOBAHUSI W MOTHBALUM Y4eOHO-NMO3HABATEJIbLHOW /1eATEJHLHOCTH
(mo3HaBaTeNbHBIC U PA3BUBAIOIINE UTPHI, KOJUIEKTUBHBIE OOCYKICHHS, BAKTOPUHBI, PEILICHUE
CUTYAIIMOHHBIX 3a7a4).

Metoabl BocnuTaHuA: Oeceqbl, METOJ| MpUMeEpa, NeAarornyeckoe TpeboBaHHe, CO3/IaHUe
BOCIIUTATEIbHBIX CUTYallUil, COPEBHOBAaHUE, MOOILPEHNE, HAOJIIO/IEHUE, aHATIU3 PE3YIbTaTOB,
KOJIJIEKTUBHO-TBOpUECKas IeSTENbHOCTh (CO3/1aHNE KOJUIEKTUBHOTO MTPOEKTA).

MeTtoabl KOHTPOJISI - COPEBHOBAHUS, BBICTaBKH, KOHTPOJIbHBIE 33JJaHUS B KOHIIE KaXKJI0M TEMBI,
OLIEHKa 3HaHWUU >JIEMEHTOB pOOOTOB, OIIEHKAa KauyecTBa MPOrpaMMHpOBaHUS POOOTOB, OaMIl -
OIIPOCHI, 3aIUTa TBOPYECKHUX MMPOEKTOB M UCCIIEAOBATENBCKUX PaloT.

Br160p MeToa 00ydeHHsl 3aBUCUT OT COJIEP’KaHUs 3aHATHS, YPOBHS MOJATOTOBKU U
OTIbITA YYAIUXCS.

KoMIuiekcHoe HCnonb30BaHNE METOJO0B Ha 3aHATUAX IO3BOJISET CO3AATh TBOPYECKYHO
aTMocepy OCBOEHMsS O0O0pa3oBaTeNbHBIX 3aJau MPOrpaMMbl M YCJOBUS ISl CaMOPa3BUTHSA
JUYHOCTH OO0ydYaromuxcsi, (OpMUPOBAaHUS y HUX MNPOPECCHOHAIBHBIX KauyecTB padouyero,
UHXXEHEPa, IPOrpaMMHUCTA.

OOydeHue MO MporpamMMme HaIlpaBIEHO HAa TO, 4YTOObI MPOOYAUTH Yy OO0ydYaromuxcs
MHTEpPEC, 3aTE€M CO3/1aTh U 3aKPEMUTh TBOPUECKOE OTHOILIEHHUE K MPO(eccroHaIbHON
NEeSTeNIbHOCTH, BBbIpa)Karollleecsi, B KOHLE KOHILOB, B aKTUBHOM HCCIEIOBATENbCKOMH,
panMoHamU3aTOPCKOM, a 3aTeM U H300peTarenbekoil  aedrenbHocTH. Takoe oOydeHue
BbIpabaThIBAET MOBBILICHHBIH HHTEPEC K CBOEH Mpodeccuu, MOTPeOHOCTh B TOCTOSSHHOM IOUCKE
HEUCIIOJB30BaHHBIX PE3EPBOB, B YCKOPEHHOM IIPUBEICHMM MX B JCHCTBHE uepe3
COBEpIIEHCTBOBAHNE TEXHOJIOTUU BBIMOJIHIEMON pabOThl U ylydllleHHe (WM CO3[JaHHE HOBBIX)
MPUCTIOCOOTICHUH, TPOrpaMM, MAaKETOB U T.1.

O0bem u cpok ocBoeHUs1 mporpamMmel 1 rox oOyuenus — 70 yacoB. YpoOBEeHb TOTOBHOCTH
yJaluxcs K OCBOEHHIO 00pa30BaTeIbHOM MPOrpaMMbl OMpeessieTcs Mo pe3yabTaTamM
TECTUPOBAHUS TTPU HAOOPeE.

®opmbl 1 pe:kuM 3aHATHIA. [Iporpamma oOmmM o0bemMoM 70 4acoB U3ydaeTcsi B TEUCHHE BCETO
KaJICHIAPHOTO T0/1a, BKIIIOYAsi KAHUKYISIPHOE BpeMsl. 3aHSITHS MPOBOAATCS 1 pa3 B Helemo 1o 2
aKaJeMHYECKHX Yaca.



3aHATHUS BKIIIOYAIOT B ce0s1 OPraHNU3allMOHHYI0, TEOPETHUECKYIO U MPAKTHYECKYIO YaCTH.
OpranuzaiiioHHasl 4acTh JOJDKHA OOECIEeYUTh HAaIN4he BCEX HEOOXOMUMBIX s pabOThI
MaTepHaJIOB U WIUTIOCTpanuid. TeopeTndeckas 4acTh 3aHATUS MPH paboTe TOJHKHA TPOXOIUThH
MaKCHMaJbHO KOMITAKTHOW M BKJIIOYATh B ceOs HEoOXomuMyr0 WH(GOpPMALUIO TIO0 TEeMEe |
npeamere 3HaHus. OCHOBHOE BPeMs 3aHSATHUS OTBOJUTCS ISl IIPAKTUYECKOM YacTH.

@opMbl  OpraHM3aly JEATCIHHOCTH OOYYAIOIIUXCS HA 3aHITHUA: WHAWBUIYyAIbHAs,
rpymnIoBasi, paboTa 1o MoArpyIam.

esab 1 3aqa4u MPOrpaMMbl

Heapb: pa3BuTHE TBOPYECKOIO U KOHCTPYKTOPCKOTO MBILIUICHHS, IMOBBIIICHUE MOTHUBALMHM K
M3YYCHHIO TIPEIMETOB E€CTCCTBCHHO-MAaTeMAaTHYECKOTO IukiIa (¢usmka, WHPOPMATHUKA,
MaTeMaTHKa, TEXHOJIOTHUS), 3HAKOMCTBO C OCHOBHBIMU NPHUHLHUIIAMH MEXaHUKH, C OCHOBaMU
MPOrpaMMHUPOBAHUsI HA BU3YAJIbHOM SI3bIKE, MOHUMAHHUE BaKHOCTHU MEXKIIPEIMETHBIX CBSI3EH.
dopMUpOBaHUE 1IETOCTHOTO MUPOTIOHUMAHUS M COBPEMEHHOTO HAYYHOI'O MUPOBO33PEHHUS.

3agaun

Obyuarowue:
-J1aTh TIepBOHAYAJIbHBIC 3HAHUS O KOHCTPYKIIMH POOOTOTEXHUUYECKUX YCTPOICTB;
-Hay4UTh IPOrPaMMHUPOBAHUIO POOOTOTEXHUYECKUX YCTPOUCTB;
-c(hopMupoOBaTH OOIICHAYYHBIE i TEXHOJIOTUIECKHE HABBIKA KOHCTPYHPOBAHUS U
IIPOEKTUPOBAHNUS;
-BBIPa0OTATh HABBIKH IPUMEHEHHSI CPEJCTB MH(OPMAIIMOHHBIX TEXHOJIOTHHA B
MOBCETHEBHOM JKM3HU, MPU BBITIOJIHEHUH UHUBUIYAIbHBIX U KOJUIEKTUBHBIX ITPOCKTOB;
-03HaKOMUTb C IpaBUIaMU O€30MacHON padOThl ¢ MHCTPYMEHTAMHU.

Bocnumwisarowue:
-(popMupoOBaTH TBOPYECKOE OTHOIICHUE K BHITIOIHIEMOH padoTe;
-BOCIIUTHIBATh YMEHHE Pa0OTATh B KOJJIEKTUBE, 3(PPEKTUBHO paclpeensiTh
0053aHHOCTH;
-[IOBBILICHNE MOTHBAIMU yJaluXcs K H300peTaTeNbCTBY U CO3JaHNUI0 COOCTBEHHBIX
pOOOTHU3UPOBAHHBIX CUCTEM;
-popMHUpoBaHUE y yUalIUXCsl CTPEMIIEHUS K MOTYyYEHHIO KaY€CTBEHHOTO 3aKOHYEHHOT O
pe3yJprara
-opMHUpOBaHUE HABBIKOB IIPOEKTHOTO MBIIIJICHUSI.

Paszsusarowue:
-pa3BUBaTh TBOPUECKYIO HHUIIUATUBY U CAMOCTOSTEIbHOCTB;
-pa3BHUBaTh NCUXO(PHU3UOJOTUUECKIE KaUeCTBA YUEHUKOB: NIaMsATh, BHUMaHUE,
CIIOCOOHOCTH JIOTHYECKU MBICIUTH, aHATH3UPOBATh, KOHIICHTPUPOBATH BHUMAaHUE HA
[JIaBHOM;
-pa3BUBaTh YMEHHS U3J1araTh MBICIH B YETKOM JIOTHYECKON MOCIEA0BATEIbHOCTH,
OTCTauBaTh CBOIO TOUKY 3PEHUS, aHAIM3UPOBATh CUTYALIUIO U CAMOCTOSITEIbHO HAXOAUTh
OTBETHI Ha BOIIPOCHI IYTEM JIOTUYECKUX PACCYKIACHUM;
-pa3BUTHE Y YUAIIUXCSI HH)KEHEPHOT'O MBIILICHHUSI, HABBIKOB KOHCTPYUPOBAHUS,
POrPaMMHUPOBAHHS;
-pa3BUTHE MEJIKOW MOTOPUKH, BHUMATEILHOCTH, aKKYPAaTHOCTH U U300pETaTeNIbHOCTH,
KPEaTUBHOT'O MBIIIUIEHUS U IPOCTPAHCTBEHHOT'O BOOOPaKEHUS YUaIIUXCS;

IIpeanoJsiaraemple pe3yabTaThbl 00y4eHHs MO 3aBePIIEHUIO

e [IpaBuia TeXHUKH 0€30MACHOCTH MPHU paboTe C ANEKTPUUECKUMH TPUOOpaMH
e Poib 1 MECTO MUKPORJIEKTPOHUKHU B COBPEMEHHOM OOIL[ECTBE
e OCHOBHBIE XapaKTEPUCTUKU U IPUHIIUIT PAOOTHl MUKPOKOHTPOJIJIEPOB



e  MeToIbl MPOSKTUPOBAHUS, COOPKH, HACTPOUKH YCTPOUCTB

e  OCHOBBI MPOTPAMMHUPOBAHUS ABTOMATU3UPOBAHHBIX CUCTEM

e  OcCHOBBI s3bIKa IIporpaMmMupoBanus mporpammsl Arduino IDE

e CamocTosTeNnsHO pa3padaThIBaTh MPOCKTHI YCTPOMCTB HA OCHOBE MUKPOKOHTPOJLIEpa
ApnayuHo.

e Becrtu uccrnenoBarenbckue U HAyYHO-TIPAKTHUECKHE PAOOTHI

e CaMOCTOSITENEHO MTPOrPaMMHUPOBATH MUKPOKOHTPOJIEPHI

Jist pabotel HeoOxoaum [1K wau HoyTOyKH, mporpammuoe obecrieuenue Arduino IDE,
«KoHCcTpyKTOpa MPOrpaMMHUPYEMBIX MOJIEICH HHKEHEPHBIX CUCTEMY, HAbOP
JATYNKOB, CEPBOMIPUBOJIOB H HAOOP 3JIEKTPOMOHTAKHBIX HHCTPYMEHTOB.



TemaTn4yeckuii yueOHbIH MJIAH

N KouuvecTBo
I /il Ha3Banmue pa3nienoB, TeMbl 4yacos
Bcero Teopus [IpakTuka
1 Beenenue. IlpaBuia Th na 5 2 i
3aHSTHSIX.
2 CoBpeMeHHbIE TEXHOJOTUU U 5 1 1
" | mepcreKTUBEI UX Pa3BUTHSL.
3 MaHunymasTop ¢ miIocKo- 6 1 5
" | mapaninenbHOM KUHEMATUKOM.
4. | Mob6wibHas matdopma. 4 1 3
5. | KoHcrpyupoBanue u 1u3aiiH. 4 1 3
6. | O030p anmapaTHOMN COCTABJISIFOIICH. 8 4 4
7 0630p NPOTPaMMHOH 20 4 16
COCTaBJISIONICH.
8 [IpakTudeckasi 1 MPOEKTHAS 29 5 20
NeSITeNIbHOCTbD.
9. | IloxBeneHue UTOrOB. 2 - 2
UTOIro 70 16 54




KasengapHo-tremMaTuuyeckuii njiaH

Kanennapusbl Coaep:xanue 1eATeJIbHOCTH
E e Teoperuyeckas IIpakTH4eckas TMuaaKTHUeCK
&= CPOKM S YacTh 3aHATHSA / YacTh 3aHATHA / e
E = =, |2 Tema yuyeOnoro | Tum u ¢popma 2 3 dopma dopma BocnurarenbHast MATEpRADL,
E E E 3 ; © 3aHATHSA 3aHATUSA é f.}i OpraHu3amumu OpraHu3auu padora TeXHIYECKOe
= 2 =5 | EE AeSITeJILHOCTH AeSITEILHOCTH e
S g g &5 < ob0ecrnieueHue
Z = S
1,2 1 BBoanoe BBoanoe 2 O3HaKkoOMIIEHUE ¢ | U3yuenue PazButue unrepeca | Cocran
3aHSTHE. 3aHSTHE. IUIAHOM  COBMECTHOM | HHCTPYKIIMH COOPKH K «KoncTpykTop
[IpaBuna Tb Ha paboThl HA Y4YEOHBI | MaHUIYJISITOpA POOOTOKOHCTPYHPO | a
3aHATHUSAX. rol. O3HaKoOMIJIEHHE C BAHMIO. porpammupye
IIPOrpaMMoi. [IOBBILLICHUE MBIX MoJeen
HNucTpykTax o MOTHUBALIUH WHXEHEPHBIX
TEXHUKE yYaluxcs K CUCTEM»
0€30MacHOCTH. M300peTaTeNbCTBY
U CO3J]aHUIO0
COOCTBEHHBIX
POOOTU3UPOBAHHBIX
CHUCTEM
CoBpeMeHHbIE CooOrmienue 2 [Ipe3enranus no | Uzyuenue Pa3Butue untepeca | Cocras
TEXHOJIOTHH 1 HOBBIX 3HAHUU TeMe, yueOHOE BUINO | WHCTPYKIIUU COOPKH K «KoHcTpykTOp
MEePCIEKTUBBI UX MaHHUITYJISTOpA POOOTOKOHCTPYHPO | a
pa3BUTHSL. BaHMIO. MpOTrpaMMUpPy
MOBBIILICHHE €MBbIX
MOTHBAIUH MoOZeNen
yYaluxcs K MHXEHEPHBIX
M300peTaTeNIbCTBY | CUCTEMY
1 CO3JIaHUIO0
COOCTBEHHBIX
POOOTH3HPOBAHHBIX
CUCTEM




5, Manunynsarop ¢ | IIpaktudeckas O3HakoMIICHHE c | Coopka Pa3Butue nntepeca | «KoHcTpykrop
6, IJIOCKO- pabora yepTexamu MaHUIYJSATOpA C K a
7, napajuieIbHON TEXHUYECKUMHU TJIOCKO- POOOTOKOHCTPYHPO | MPOrpaMMHUPy
8, KHHEMAaTHUKOH. PUCYHKaMHU JUIS | TIapaljieIbHON BaHUIO. EMBIX
9, cOopku KUHEMaTUKOU BOCITUTHIBATH Mozelen
1 MaHMITYJIATOpa c yMeHHe paboTaTh B | HHKEHEPHBIX
IJIOCKO- KOJIJICKTHBE, cuCTeM», Ha
napajuieJIbHON ¢ pexTUBHO 60p cBepI 1o
KUHEMaTHKON pacrpenensiTh MeTaJly,
00s13aHHOCTH HIYPYIIOBED,
CBEPJIMJIbHBIN
CTaHOK,
KOMOWHHPOBA
HHBIA BEPCTaK,
THUCKH
11, MobwibHas [IpakTrueckas O3HakoMiIeHUE ¢ | Coopka MOOMIIBHOM PasButne unrepeca | «Konctpykrop
12, iargopma. pabota yeprexamu u | iatGopmbl K a
13, TEXHUYECKUMU POOOTOKOHCTPYHPO | MPOrpaMMHUPy
14 pUCYHKaMU TUTSt BaHMIO. €MBIX
cOOpKM  MOOMIIBHOM BOCIIUTHIBATH Moieneit
m1aTGopmbl yMeHHe paboTaTh B | HHKEHEPHBIX
KOJIJIEKTHBE, cucTeM», Ha
3¢ pexTUBHO 00p cBepi1 1o
pacripenenaThb MeTaly,
00513aHHOCTH LIYpYIIOBED,
CBEPJIUJIbHBIN
CTaHOK,
KOMOWHHPOBA

HHBII BEpPCTaK,
TUCKU




15, Koncrpymnposan | Kombunuposa O3HakoMJICHHE ¢ | Bemonnenwne scku3oB | Pa3zButue nHTEepeca | Buamompoekt
16, ve U IU3aiiH. HHOE OCHOBaMU [0 TEXHUYECKOMY K TEXHHYECKOMY op , HOyTOYK
17, KOHCTPYHPOBaHUsA U | 3aJaHUIO UCKYCTBY.
18, OU3anHa dopmMupoBaHUe
TBOPYECKOTO
OTHOUICHHUS K
BBITIOJIHAEMOMN
pabote
19, 00630p Coo0mieHune O3HaKOMJICHHE ¢ | 3amosHeHUE MOBBIIIICHHE Nucrpykimst mo
20, anmnapaTHOU HOBBIX 3HAaHUH COTaBOM CIIPaBOYHBIX TA0JIHUII MOTHBAILIUU cOopke Mozenn
21, COCTaBJISIOMICH. TeXHUUECKUMU yJaImxcs K MCTAJLTYCCKOTO
MaHHUITYIIATOPA C
22, XapaKTEPUCTHKAMHU M300peTaTeNbCTBY TOCKo-
23, BBIYHUCIIUTEIIHOTO U CO3JAHHUIO NApaIebHOI
24, koHTpoaepa DXL-I0T, COOCTBEHHBIX KHHEMATHKOIM
25, IUIATON  pacIMpeHus POOOTU3UPOBAHHBIX
26 KOHTpoJiepa c cucTeM
amantepom Ethernet?
C cunoBoii maToi
pacimpeHus
KOHTpOJIepa
27 0O630p CooOrmienue O3zHakoMIIeHHE c MOBBILIICHHE YyeOHoe
MPOrpPaMMHOMN HOBBIX 3HAHUH AIIeMEHTaMH MOTHBAIIHH nocooue
COCTABJISIFOLIEH. IIPOrpaMMHOMN y4ammxcs K «IIporpammup
COCTaBISIONIEH n300peTaTesbCTBY | OBaHHE
U CO3IaHUIO MoJieJien
COOCTBEHHBIX MH)KEHEPHBIX
POOOTHU3UPOBAHHBIX | CHUCTEM)
CUCTEM
28, [ToaroroBka [IpaxTrueckas [TonroroBka MOBBILICHHE VYyeOHoe
29 Cpensl pabora cpenpipazpaboTKu MOTHBAILMH nocobue
pa3paboTKu. yuammxes K «[Iporpammup
U300peTaTeNibCTBY | OBaHME
U CO3IaHUIO MoJeen
COOCTBEHHBIX WHKCHEPHBIX
POOOTU3UPOBAHHBIX | CHCTEM)

CHUCTEM




30, PaGora ¢ CooOmienue O3HakoMiIeHHE c MOBBIIICHHE VYyebnoe
Dynamixl - HOBBIX 3HAHUI pa6oroii ¢ Dynamixl - MOTHBAIUH nocooue
COBMECTUMBIMH COBMECTHMBIMU yUanmxes K «[Iporpammup
yCTpoiicTBam ycTpoiicTBam M300peTaTeNbCTBY | OBaHME
ROBOTIS, ROBOTIS, U CO3JaHUIO Moelen
oubamoTeka oubimorexk DxIMaster CcOOCTBEHHBIX WH)KEHEPHBIX
DxIMaster POOOTH3UPOBAHHBIX | CHCTEMY,
CHUCTEM HOYTOYK MJTH
I1K
31, Nuanmmannsanus | [Ipaktudeckas Nuannmanusanus MOBBIILICHHE VYueOHoe
32 OMOJIMOTEKH. pabora O6ubIroTEKU MOTHUBALIUH nocoobue
yuamnmxes K «[Iporpammup
M300peTaTeNbCTBY | OBaHME
MozeIen
MHKEHEPHBIX
CUCTEM»
33, [Toaxmrouenue [TpakTrueckas [Toaxmrouenue PazButue nnrepeca | «KoHcTpykTOp
34, MPOU3BOJBHBIX | paboTa MIPOU3BOIBHBIX K a
35, YCTpOMCTB YCTPOMCTB, POOOTOKOHCTPYUPO | MPOTrPaMMHUPY
36 DynamixelDevice BaHUIO. EMBIX
BOCIIUTEIBATh MoJieJIen
yMeH#e paboTaTh B | HHKEHEPHBIX
KOJIJICKTHBE, cHCTEM», Ha
3P PEeKTUBHO 60p cBepI o
pacrpenensiTh METaJty,
00513aHHOCTH IIYPYIIOBED,
CBEPJIUJIbHBIN
CTaHOK,
KOMOWHHPOBA

HHBIN BEPCTaK,
TUCKU




37, [TonknroueHue [IpakTnueckas [TonknroueHue Pa3Butue unrepeca | «KoHctpykrop
38 CEepBONPHUBOJIOB. | paboTa CEPBOIIPUBOJIOB, K a
DynamixeMotor POOOTOKOHCTPYHPO | MPOrpaMMHUPy
BaHUIO. eMBbIX
BOCIIUTBHIBATh MOZEIIEeH
yMeHHue paboTaTh B | MHXKEHEPHbIX
KOJIJICKTHBE, cuCTeM», Ha
¢ pexTUBHO 00p cBepiI 1o
pacrpenensiTh METaty,
00513aHHOCTH LIYpYHIOBED,
CBEPJIMJIbHBIN
CTaHOK,
KOMOMHHPOBA
HHBIA BEPCTaK,
TUCKHU
39, Pabora mogyns | CooOmieHue O3HakomileHHue c Pa3Burtue unrepeca | «KoHCTpyKTOp
40 B KauecTBe HOBBIX 3HaHUHI pabooit  monyns B K a
Dynamixel - kauectBe Dynamixel - POOOTOKOHCTPYHPO | TIPOTpaMMHUPY
COBMECTHMOTO COBMECTHUMOTO BaHUIO. eMBIX
YCTPOMCTBA, YCTPOMCTBA, BOCIIMTBIBATH Mozelen
oubnmorexkn oubmmoreku DxISlve yMeHHUe paboTaTh B | HHKCHEPHBIX
DxISlve DxISlave2. KOJIJIEKTHBE, CHUCTEM», Ha
DxISlave2. 3¢ (HeKTHBHO O0p cBepI 1Mo
pacrpenensiTh MeTaly,
00513aHHOCTH LIYpYIIOBED,
CBEPJIUJIbHBIN
CTaHOK,
KOMOWHHPOBA

HHBII BEpPCTaK,
TUCKU




41, CrannaptHas [IpakTnueckas Opranuzanus Pa3Butue unrepeca | «KoHctpykrop
42 OpraHu3aius pabora aJpECHOTO K a
aJIpECHOTO IPOCTPAHCTBA POOOTOKOHCTPYUPO | MPOTPAMMHUPY
[IPOCTPAHCTBA. Dynamixel. BaHHIO. EMBIX
BOCIIMUTHIBAThH MoJenen
yMeHHe paboTaTh B | HHKEHEPHBIX
KOJIJICKTHBE, CUCTEeM», Ha
¢ pexTUBHO 00p cBepiI 1o
pacrpenensirtb METaty,
00s13aHHOCTH HIYPYIIOBED,
CBEPJIMJIbHBIN
CTaHOK,
KOMOWHHPOBA
HHBIA BEPCTaK,
THUCKH
43, Nuannmanuzanus | [Ipaktrueckas Nuannmanusanus MOBBILLICHUE VYyebnoe
44 OMOTMOTEKH. pabota OoubIMOTEKU MOTHBAILIUH nocooue
yuanmxes K «[Iporpammup
M300peTaTeNbCTBY | OBaHME
MozeIen
WHKEHEPHBIX
CUCTEM»
45, Pabora ¢ [IpakTrueckas Pabora c MOBLIIIIEHHE Yuyebnoe
46 uHTepdeiicom. pabota uHTepdeiicom, Knacc | MOTUBALUU nocooue
DxISlve yUamuxcs K «ITporpammup
M300pETaTEeNIbCTBY | OBaHHUE
Mozelen
WHKXCHEPHBIX
CUCTEM»
47, IIpumepsl [IpaxTrueckas Pabota ¢ MIOBBILLICHUE VYueOHoe
48 paboThI C paborta onbIMoTEKAMU MOTHBAIIIHA rmocooue
OoubIroTeKaMu DxISlve DxISlave2. YUaIIUXCS K «[Iporpammup
DxISlve HU300peTaTeNIbCTBY | OBaHHE
DxISlave2. Moienei
HWHKXCHEPHBIX

CUCTEM»
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49, VYnpasnenue [IpakTnyeckas JlaGopatopHas Pa3Butue unrtepeca | «KoHCTpyKTOp
50, BCTPOCHHBIM pabota pabota. «CBeToguon» | a
o1 CBETOAMO/IOM. «Y1paBisieMbIi POOOTOKOHCTPYHPO | MPOrpaMMHUPy
(mporpamMmHO) BaHMIO. €MBIX
CBETOANO» BOCIIUTBHIBATh MOZEIIeH
«YnpaBisieMbli yMeHHe paboTaTh B | HHKEHEPHBIX
(BpyuHYy10) KOJJIEKTUBE, cucrem», [1IK
CBEIOJUO» 3¢ heKTHBHO WA HOYTOYK
pacrpenensiTh
00513aHHOCTHU
52, IMogxnrouenune | IIpakTrueckas [Tonxmouenue Y 3- Passutne nnrepeca | «KoHcTpykTOp
53 V3- pabora JlaTbHOMEDA. K a
JTaTbHOMEPA. POOOTOKOHCTPYHPO | MPOrpaMMHUPy
BaHUIO. eMBbIX
BOCIIMUTHIBAThH MozeIen
yMeHue paboTaTh B | MHXEHEPHbIX
KOJIJICKTUBE, cuctemy, I1IK
3P PEeKTUBHO WA HOYTOYK
pacrpenensiTh
00513aHHOCTH
54, Hcnonb3oBanu | [IpakTuueckas Hcnonb3oBanue Pa3Butue nntepeca | «KoHCTpyKTOp
55, € MOJTYJIS paborta MOYJIs K a
56, 6ecrpoBOTHOM 0ecrpoBOTHOM CBSI3U | pOOOTOKOHCTPYHPO | MPOrpaMMHUPy
57 CBSI3U Bluetooth. BaHUIO. eMBIX
Bluetooth. BOCIIUTHIBATH Mozeaen
yMeHue paboTaTh B | HH)KEHEPHBIX
KOJIJIEKTHBE, cucrem», [1K
3¢ (HeKTUBHO WK HOYTOYK
pacripenensirtb

00s13aHHOCTH




58, Ucnons3zoBanu | IlpakTrueckas Pabora B KauecTBe Pa3Butue unrepeca | «KoHctpykrop
59 e WIFI- pabora WIFI xnuenra. K IporpaMMupy
ananTepa/ POOOTOKOHCTPYHPO | €MBIX
BaHUIO. MoJeen
BOCTIMTHIBATh WHKCHEPHBIX
ymMeHue paborath B | cuctem», [1K
KOJIJICKTHBE, WA HOYTOYK
¢ pexTUBHO
pacrpenensiTh
00513aHHOCTHU
60, Wcnonp3oBanu | [IpakTrueckas PabGota B kauecTBe Ymenue pabotatb B | «KOHCTpYKTOP
61 e WIFI- paborta WIFI Touku nocTymna. | KOJJIEKTHUBE, POrpaMMUPY
amanTepa/ 3P PEKTHBHO eMBIX MOJIeNIeH
pacrpenensiTh WH)KCHEPHBIX
00513aHHOCTH, cucremy, [TK
¢dbopMupoBanue y WM HOYTOYK
yUaImxcs
CTpEMIICHUS K
MOJYYEHUIO
Ka4eCTBEHHOT O
3aKOHYEHHOTO
pe3yibTara
62 Ucnonw3oBanu | [IpakTuueckas dbopMupoBaHue y «KoHcTpykTop
€ TIJIaThl pabora YUaAIIAXCS IPOrPaAMMHUPY
pacuIipeHus ¢ CTpEMIICHUS K €MBIX MOJIeNIeH
ajianTepoM MOJTyYEHUIO WHKEHEPHBIX
Ethernet. Ka4eCTBEHHOT'O cucremy», [IK
3aKOHYEHHOTO WA HOYTOYK
pe3yibTara
¢dbopmupoBaHue
HAaBBIKOB
MIPOEKTHOTO

MBIIIJICHUA.




63 Ucnons3zoBanu | IlpakTrueckas Ucnons3zoBanue dbopMupoBaHue «Konctpykrop
€ CUJIOBOM pabora CHJIOBOM IUIAThI HaBBIKOB IpOrpaMMupy
TUTaThI pacupeHus MIPOEKTHOTO eMBIX MOJIeNIei
pacumpeHust MBILICHHS. MH)KEHEPHBIX
cuctemy, 11K
WM HOYTOYK
64, VYnpasienue [IpakTnueckas VYnpasnenue ¢dopmupoBanue «KoHcrpykTop
65, Dynamixe - pabota CEpBONPHUBOJIAMU HaBBIKOB IpOrpaMMupy
66 COBMECTHMBIM Dynamixe. IIPOEKTHOTO €MbIX MOJeNen
u VYnpasienue MBILICHUS. MH)KEHEPHBIX
YCTPOMCTBAMH. Dynamixe - cucremy, [1K
COBMECTHUMBIMU WA HOYTOYK
nepuepuiHbIMU
MOJTYJISIMH.
Omnpoc Dynamixe -
COBMECTHUMOTI'0
nepudepuitHoro
MOJTYJISL.
67, Kodurypupos | IIpaktnueckas Ko¢urypupoanue ¢dbopMupoBanue y «KoncTpykTOp
68 aHue pabota KOHTpoOJIepa, KaKk yUaIuxcs IpOrpaMMupy
KOHTpOJIEpa, Dynamixe - CTpEMIICHUS K eMBIX MOJIeNei
kak Dynamixe COBMECTHUMOE MOJYYEHUIO MH)KEHEPHBIX
- COBMECTHMOE YCTPOWCTBO Ka4eCTBEHHOI'O cuctemy, [1IK
yCTpPOICTBO. 3aKOHYEHHOT'O WA HOYTOYK
pe3ynbTara
¢dbopmupoBaHue
HaBBIKOB
MPOEKTHOTO

MBIIIJICHUA.




69 VYnpasienue [IpakTrueckas VYnpasnenue ¢dbopmupoBaHue y «KoHcTpykTop
MOOUITEHOM pabora MOOUITEHOM y4aIuxcs porpaMMupy
m1aTopmoit atopmoii yepes CTPEMIICHHUS K €MBIX MOJIeJIeH
yepe3 WEB- WEB-unrepdeiic. MTOJTYYCHHIO WH)KEHEPHBIX
uHTEepdeiic. Ka4eCTBEHHOI'O cucremy, 11K

3aKOHYEHHOTO WJIH HOYTOYK
pe3yibTara

dbopmupoBaHue

HABBIKOB

MIPOEKTHOTO

MBIIIICHHS.

70 Hrorosoe Hrorosoe [Toka3ubie dbopmupoBaHue «KoncTpykTop
3aHsTHE, 3aHSITHE BBICTYIUICHUS HABBIKOB POrpaMMUPY
OTYeTHast POOOTOTU3UPOBAHHBIX | IPOEKTHOTO eMBIX MOJIeNIei
BBICTABKa. Mojiesei MBIIIICHHUS. WHKCHEPHBIX

cuctemy, I1IK
WJIH HOYTOYK,
JIEMOHCTPAIINO

HHBII CTOJI




10.
11.

12.

CnucoK JINTEpaTypsl U pecypcesbl:

. https://appliedrobotics.ru/ OO0 «lIpukiaguas podororexuuka» (Applied Robotics Ltd.) siBisiercs

sKkcKIr03uBHBIM TipeactaButeneM ROBOTIS Ltd. B Poccuu u odunmanbHBIM MpecTaBUTENEM
MexayHapoanoro apmwxeHuss STEAM CUP.

. http://avr-start. ru/?p=980 DnekTpoHNKA 1JIsl HAUMHAKOIIHX. Y POKH.

. https://sites.google.com/site/arduinodoit/home  MeTtoanyeckue pa3padoTKH, ONUCAHNE

NMPAKTHYECKHUX U JIa0OPATOPHBIX padoT.

. http://arduino4life.ru npakrudeckue ypoku mo Arduino.

. http://bildr.org MHCTPYKIMH U CKeTYH JJIs MOAKII0YEHUs PA3JHIHbIX KOMIIOHEHTOB K

maareArduino.

. http://arduino-project.net/ Buxeoypoku, 6U61HOTEKH, IPOEKTHI, CTAThbH, KHHTH,IIPUJI0KEHH I

rmaAndroid.

. http://cxem.net CaiiT mo paano31eKTPOHUKH U MUKPOIJIEKTPOHHKE.

. http://arduino-project.net/ Bumeoypoku, 6U61H0TEKH, IPOEKTHI, CTAThbH, KHHTH,IIPUJI0KEHH I

rmaAndroid.

JIeKTPOHHBbIE KHUTH

. YuebHoe nocodue «TexHuyeckoe 3peHue

pobotoBc ucnonb3oBanueM TrackingCam»
Yuebnoe nocobue «IIporpammupoBanue Mojiesiel HHKEHEPHBIX CUCTEM»

WNHcTpyKius mo cOopke MoJIesId METAILITMYECKOTO
MaHHUITYJISITOPAC IIOCKO-TIAPAIIIEIIbHOM KHHEMATUKOM.

WNHucTpykius mo cOopke MoJ1eIu MOOUITBHOM TIaT()OpPMBI


https://appliedrobotics.ru/
http://avr-start.ru/?p=980
https://sites.google.com/site/arduinodoit/home
http://arduino-project.net/
http://arduino-project.net/
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