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1. OBLLASI XAPAKTEPUCTUKA OBEPA30BATEJIbHOW NMPOMPAMMbI

1.1. XapakTepucTHka 06pa3oBaTeIbHOI MPOrpaMMbI
HonomuuTenpHas obmeobpasoBarenbHas (06iIepa3sBHBaIOMas) IporpaMMa JAOTOMHUTEILHOIO

oOpasoBanmsa JeTell M B3pOCIHBIX, peanusyeMmas DexepalbHBIM TOCYJAPCTBEHHBIM ABTOHOMHBIM
o0pa3oBaTelbHBIM  y4pex/IeHHeM Bbicliero oOpasoBanus «HanHOHANBHEIT HCCIENOBATENbCKHUI
TexHomoruyeckuit  ynupepcurer «MHCuC» (manee — HHUTY «MHUCuCy», VYuupepcuter)
«Mexatponnka B poborexHHka Ha mnargopme Arduino» (manee - 3MEKTUBHBIA Kypc) OIpeenser
COJIEP)KaHHe JIOIOJHUTENBHOTO 00pa3oBaHHs W IMpENCTaBiseT Co00H CHCTeMy HIOKYMEHTOB,
pa3paboTaHHyI0 M YTBEep)KACHHYIO B paMKaxX peaH3allid MepOIPHATHS CHCTEMBI Mpo(HaBHIallHH
HUTY «MHUCuC» mo compoBOKICHHIO HHXKEHEPHBIX KIACCOB B IIKOJAX . MOCKBa B COOTBETCTBHH C
Yeraom HUTY «MHCuCp, ¢ nensio obecrieuenns npuema B HUTY «MHUCuC» cTyaeHTOB H3 YHcIa
npodeccuoHaNBHO-OPHEHTHPOBAHHBIX IITKOEHHKOB.

[IporpaMMa uMeeT TEXHHYECKYI0 HANIPABIEHHOCTbD.

Yposenp ocBoeHusi — OOLIEKyNbTYpHBIH. [IporpamMma npH3sBaHa B NPOCTHIX TEPMHHAX H Ha
IIOHATHOM $3BIKE JIOHECTH JETAM OCHOBEI MEXaTPOHHUKH, POOOTOTEXHHUKKE H 3MEKTPOHHKH C IIOMOIIIBIO
Iporecca KOHCTPYHPOBaHMs IPOCTBIX MEXATPOHHBIX, POOOTH3UPOBAHHBIX YCTPOHCTB, 3apOIHTH
Ha0JIIONaTeIBHOCTh B IIO3HAHHH MHPA KaK B)KHOE KaY€CTBO COBPEMEHHOTO YYEHOTO.

HoBu3na mnporpaMmbl 3aKJIIOYaeTcss B TOM, 4YTO MOJOOHBIX MPOrpaMM TEXHHYECKOH
HarmpaBJICHHOCTH C COBOKYITHBIM HCIOJIb30BaHHEM IPUHIUIIOB HHGOPMATHKH, QU3UKH, MEXaTPOHHKH,
pOOOTOTEXHHKH H 3NEKTPOHHKH B 06pa30BaTENBHBIX OPraHH3AIHUAX HEe IPEICTABIEHO.

AKTyanbHOCTH mporpamMmbl. PacmupeHne Kpyrozopa M HakOIUIEHHE 3HAHHH B 00JacTH
HaYKOEMKHX HH)XEHEPHO-TEXHHYECKHX MMCIHMILTHH, TaKUX KaK MEXaTpOHHKA, JEKTPOMEXaHHKa H
pobororexHuka, HeOOXOOMMO C paHHET0 BO3PAcTa, TaK KaK C COBPEMEHHBIM TEMIIOM DPa3BHTHS
TEXHHKH M TEXHOJOIMHM HBIHEUIHME CTYIEHTBl 3a KODOTKHH IIPOMEXYTOK BpPEMEHH [a)ke IpH
HHTCHCHBHOM M0JX0OJ€ K OOy4YEHHIO HE YCIEBalOT OXBaTHUTh BCIO MOJHOTY JAaHHBIX HalpaBIICHHIA.
AKTyanpHad 3afada AaHHOW IPOTpaMMBI — 3apOJUTH MHTEPEC K PACCMATPHBAEMBIM HANpaBIEHHIM
HHXEHEPHO-TEXHUYECKHUX AUCIHMIUIHH C IIETbI0 GOpMHUpPOBaHHs OYIyUIEro MOKOJICHUS HHXEHEPOB.

Ilenarornveckas uenecoodpa3HOCTb.

KoHuenrtyansHass ujaes INpelaraeMoro Kypca COCTOMT B ()OPMHPOBAHHH Y OOYYarOIIHXCS
HaBBIKOB HHKEHEPHO-TEXHHYECKOI0 TBOPYECTBA Yepe3 co3jaHue poboTos. OOyuarolpecs B MpoIecce
HaOJIO/IEHH s, HCCIIEIOBaHUS, KOHCTPYHPOBAHUS U NPOTOTUIIHPOBAHMS, IPHOOPETYT HOBBIE 3HAHHUSA W
HAaBBIKH, KOTOpBIE IOMOryT copMHpoBark CBOH COOCTBEHHBIH BEKTOp B BEIOOpe cBocii Oymymeit
npodecCHH.

PaszpuTHE Hay4HO-TEXHUYECKOrO H TBOPYECKOTO MOTEHIHANIA JIMYHOCTH pebeHKa NpH OCBOCHHH
JAHHOW TMPOrpamMMbl MPOHCXOAMT IPEHMYILIECTBEHHO 3a CYET MPOXOXKJIEHUS uepes pasHooOpasHble
HHTEINEKTyallbHbIE, UIPOBBIE, TBOpUYECKHE, TpeOylolmue aHamH3a CIOKHOro 00BEKTa, MOCTAaHOBKH
3a7a4 ¥ 11000pa HHCTPYMEHTOB JJIs ONTHMANIBHOTO PEIICHHS STHX 3a/1ay.

Ilporpamma paspaboraHa ¢ omopoll Ha oOIIHe NEJArOrHYEeCKHe MPHHIMIBL aKTYaabHOCTH,
CHCTEMHOCTH,  IIOCIE/IOBaTeIbHOCTH, IIPEEMCTBCHHOCTH, WHJIWBHIYAJIbHOCTH, KOHKPETHOCTH
(Bo3pacTa JeTel, X HHTEIEKTYyalbHBIX BO3MOXXHOCTEI), HANPABIEHHOCTH (BBIIEICHHE IJIABHOTO,
CYLIECTBEHHOTO B 0Opa3oBarenbHO# paboTe), AOCTYITHOCTH, PE3YIETATHBHOCTH.

1.2. Hean u 3apaun
1.2.1 llean
chopMHpoBaTk MOTHBHPOBAHHOE CTpEMJIEHHE OOydYaromerocs K [O3HAaHHIO HOBBIX



COBPEMCHHBIX HHHOBAIIHOHHBIX HAIPaBIEHHH B 00J1aCTH MEXaTPOHKUKH M POOOTOTEXHHKH.
1.2.2 3apaun

Obyuarowue:

- 3HAKOMCTBO JI€TeH ¢ OCHOBaMH POOOTOTEXHUKH H MEXaTPOHHKH;

- 3HAKOMCTBO C 3JIEMEHTaMH 3JICKTPOMEXaHHKH H PagHO3IeKTPOHHBIME KOMIIOHEHTAMH;

- 3HAKOMCTBO ¢ OCHOBaMH IIPOTrPaMMHUpPOBaHUS.

= (opMupoBaHue YCTOHYHBONH MOTHBALMH K JAajbHEHIIEMy H3y4eHHIO HCCIELYEMbIX
00BEKTOB;

Paszsusarowyue:

= 00y4eHHEe apryMEHTHPOBAHHO OTCTaHBATh CBOIO TOYKY 3DEHMS, IPHHAMATH PEIICHHS,
JAyMaTh AHAJIUTHYECKH, TBOPYECKH IPEICTABIATh CBOM HJIEH HE TOJNBKO IOCPEJICTBOM PEYH, HO H
MOCPEJICTBOM MIUTIOCTPALlHi, CXEM U Ip.;

= (opmMHpoBanKe NMPaKTHYECKHX HABBIKOB PAGOTHI ¢ PYYHBIM HMHCTPYMEHTOM H MAifKoi
3JIEKTPOHHBIX KOMIIOHEHTOB;

= PasBUTHE TBOPYECKOTO H HHKEHEPHOTO MBIILICHHS;

= OBJIQJICHHE HABbIKAMH aHaJIH3a H pa3paboTKH MEXaHH3MOB;

= Pa3BUTHE TCHXO(HU3HONOTHYECKHX KayecTB OOYyYAIOIMXCSA: IaMsATh, BHHMAHHE,
CIIOCOOHOCTB JIOTHYECKH MBICIIHTD, aHAJTH3HPOBATh, KOHIIEHTPUPOBATH BHHMAHHE Ha TTIABHOM;

- [IOMOIIF B ONpECNEeHHH WHIMBHIYAILHOTO BEKTOPAa DPAa3BUTHSA B IIEPCIIEKTHBHBIX
npodeccusx OGmmxaifmero Oyaymiero: NPOEKTHPOBIIMK pPoBGOTOB, apXHUTEKTOp JKHUBBIX CHCTEM,
CHCTEMHbIH OHOTEXHOJIOL, apXHTEKTOP MEIHMIHHCKOTO 000pyAOBaHHA, GHOITHK, omepaTop pobOTOB,
CHIELHANKCT [0 KHOEPIPOTE3UPOBAHHUIO, Pa3paboTYMK CHCTEM MHKPOTEHEpAIlHH, MPOEKTAHT CHCTEM
PEKyNEpalyHy, CIHEUHAIUCT [0 JIOKAIBHBIM CHCTEMaM 3HeprocOepekeHus, u3aiiHep HOCHMBIX
SHEProyCTPOMCTB, MPOEKTHPOBIIMK SHEPrOHAKONMHUTENIEH, CHCTEMHBIH HIDKEHEP HHTEIIEKTYaIbHBIX
OHEproceTed, OMmeparop  aBTOMATH3HMPOBAHHBIX  TPAHCIIOPTHBIX  CHCTEM,  [POEKTHPOBIIHK
HUHTEPMOJANBHBIX TPAHCIOPTHBIX  Y3JI0B, IIPOEKTHPOBIIMK KOMIO3HTHBIX KOHCTPYKIHH Ul
TPaHCIIOPTHBIX CPEJICTB.

Bocnumamenvuwie:

- (popmupoBanre ymeHus paboTarh B KOMaH/E, BECTH JHCKYCCHIO M KOPPEKTHO
OTCTaHBaTh CBOE MHEHHUE;

— (opmupoBanne NpodecCHOHATBEHO 3HAYAMBIX W JIMYHOCTHBIX KadecTB — YYBCTBA
00LIECTBEHHOTO JO/ITa, TPYAOMOOHS, KOJUIEKTHBH3MA, OPraHM30BaHHOCTH, IUCIHITHHHPOBAHHOCTH.

- (opmupoBanue TBOPIECKOro OTHOIIECHHUS K BBRITONHAEMOMN paboTe.

OTiimyuTeNsHOM 0c00eHHOCTBIO MPOTPAMMBI SBIISETCS TO, YTO OHA PEATU3yeTcs B KOPOTKHE
CPOKH 33 CYET COKpAalleHHS TEOPETHYECKOTO Marepuaja, HECTaHIAPTHBIX METONOB H3yYeHHS
Marepuaia, IPOCTOro OOBACHEHHSA CJIOXKHBIX ABICHHH ¥ MEXIMCIUIIHHAPHLIX CBA3SIX OMOHHKH,
BJIEKTPOMEXAHUKH, GU3HKH M HHPOPMATHKH. DTO MOJICP)KUBAET BHICOKYIO MOTHBAIMIO OOYYAOIIHXCS
H pe3yJIbTaTHBHOCTh 3aHATHH.

1.3. Ilnanupyembie pe3yJbTaThl 0CBOCHHA Kypca
B pe3synerare ocBoeHHs nporpaMmbl o0yuaromumecs OyayT 3HATS:

- TEOPETHYECKHE OCHOBBI MEXaTPOHUKH W POOOTOTEXHHKH;
= Ha3Ha4YeHHUE JJIEMEHTOB 3JIEKTPOMEXaHHKH;
= HCTOPHIO H KyIIETYpPY POOOTOTEXHHKH, COBPEMEHHBIN BEKTOP Pa3BHTHS,




= NpaBuiia TEXHUKH 0€30IaCHOCTH NpH paboTe ¢ MHCTPYMEHTAMH H 3JIEKTPHYECKHMHU
npudopamu;

OyayT yMeTh:

- MOZCIMPOBATh U KOHCTPYHPOBATh B HTPoBoii ¢opme B cpejie Algodoo mmu Fusion 360;

- IIporpaMMHpOBAaTh Ha 6a30BoM ypoBHe B cpeie Arduino IDE;

= apryMEHTHPOBAHHO M KOPPEKTHO OTCTAHBATh CBOKO TOUKY 3PEHHUS;

- paboTarh B KOMaH/ie H COITIaCOBAHHO NPHMHUMATh PEIEHHUS;

- TBOPYECKH MPEACTABIATL CBOM HJEH NPH IMOMOINH BepOATBLHBIX M HHBIX CPEICTB
nepesayd HHGOpMALIKH.

1.4. O6nem obpasoBaTeILHOI MPOrpaMMBbI M BUABI y4eGHOi padoTsI
Obmas TpymoeMKOCTb OCBOECHHS IPOrPaMMBI COCTABIIAET 82 YacoB.

Ha xontakTHyro pabory o0y4aroIxcs C npemojgabareieM(aMH) BblaenseTca 64 waca, B TOM
YHCIE:
Ha NpaKTHYECKHE 3aHATHA 60 yacos,
Ha MTOTOBYIO aTTECTAlHIO 4 Yaca.
Ha camocrosTensnyto paboTy obydaronum mpeaycmarpupaercs 20 4acos.




3  COHEPKAHUE OBPA3ZOBATEJIbHOM ITPOI'PAMMBI II0 TEMAM M BUJIAM
3AHSTUHA

Onucanue yyeOHbIX 0J10K0B
baok 1. ILlnara Arduino

OsnaxomsaTest ¢ cymecTByomumMy miataMu Arduino. [TolimyT uto Takoe Arduino Uno. M3yuar
OCHOBHBIC XapakTepHCTHKH. O3HakomaATcs c¢ 1matoii Arduino Uno, ee pacnMHOBKOH H
BO3MOKHOCTAMH. M3yuar mpouecc ycTaHOBKM M MOJITAIHOH HACTPOMKH cpelibl MPOrpaMMHPOBAHHS
Arduino IDE, untepdeiic mporpaMMsl, OCHOBHBIE TpeOGOBaHHs K CO3JAHMIO MPOTPaMMBI Ha SI3BIKE
nporpammuposanus C++ B cpeze nporpammupoBams Arduino IDE.

Ilnanupyemeie pesyapTaThl: OIMCHIBATE OCHOBHBIC BO3MOXKHOCTH H Ha3HAYEHHE ILIATHI
Arduino, ycTaHaBnMBaTh M HACTpaHBaTh cpely mporpammuposarus Arduino IDE mna pabotsl c
mwiaraMd Arduino, HCTIONB30BaTh OCHOBHBIE KOHCTpYKuuH C++ juis mporpaMMHpOBaHHMS B cpele
Arduino IDE.

baok 2. Crucrema KOHTpPOJIsi M HAab/IKOeHUs podoTa
Hayuatcs mpaBuibHO coOMpaTh CXEMBl CO CBETOAMOIOM, PE3HCTOPOM, MOTEHIHOMETPOM,

KHOMKOH.I[paBuIbHO MOAKIIOYATE YABTPA3BYKOBOH JATYHK, OSHKOJAEP, (OTOPE3HCTOP, JATYMK
JBHXCHHS M KOHTPOJIMPOBaTh HX MapaMeTphl. [1oHMyT 418 9ero Hy»Ha KHOIIKA, H KaKylo pOJib HIpaeT
PE3UCTOp B CXEME ¢ KHONKOH, /Uil 4ero Hy)XeH MOTEHIIHOMEeTpP, PACCMOTPSAT BONpPOC, YTO TaKOE
AHAIOToBO-IH(POBOI MpeobpazoBaTenb, I YeT0 HYXeH HKoaep. HamuuryT mporpaMMsl paGoTE 110
3aJaHHOMY aIrOpUTMY KHOIKH H CBETOJHOAA, IIOTEHLMOMETpa H CBETOAHONA, DSHKOJEpa H
CBETOAMOMA, MCIONbL3Ysl YIbTPa3BYKOBOH [JaTYHK, HCTIONB3YS JATYHK TOKa/ HAaIpsDKeHHd,
(hoTOpe3HCTOp, JATYHK JIBHXKEHHS

Ilnanupyembie pe3yabTaTel: OOBACHATE HA3HAYEHHME CBETOQMONA, PE3MCTOPA, KHOIKH,
MOTEHIIMOMETPAa B CHCTEME YIIPABICHHA POOOTOM, Ha3HAYeHHWE NAaTYMKOB IOJOXKEHHS B CHCTEME
ynpasJieHHs poOOTOM, JaTYHKOB, KOHTPOIUPYIOLIHX 3JIEKTpHUYECKHe mapaMmeTphl pobora. CoOupars
CXEeMY C 3JIEMEHTOM YIpaBleHHs / BBOJAa HH(OOPMAIHH, SHKOAEPOM / YIBTPa3BYKOBLIM JATYUKOM, C
JIATYHKOM TOKa / HaNpsDKEHHS B COOTBETCTBUH C MX Ha3HauyeHweM. IIporpamMmmupoBath paboTy
3NIEMEHTOB MO 33JaHHOMY AJITOPHTMY.

baok 3. Cucrembl nepeMemenusi podora
Cnymarens moiMyT, 9TO 3acTaBIsAeT IepeMeIIarbest podoTa, Ha KaKUX IeMEHTaX MOXKET ObITh

TIOCTPOEHA CHCTEMA MEPEMEEHHs, KaKyIO POJIb BHINOJNHSAET I1ata Arduino B CHCTEME MepeMeleHH s,
KaKkyde JIBHraTelH MCIOIB3YIOTCS B CHCTeMe IepeMelleHHs. [ToHMyT, [Id yero HyKeH JBHIareib
MOCTOSAHHOTO TOKa B poboTe. Hayuarcs mpaBUIBHO coOHparh CXeMy C JIBHIATENEM IOCTOSHHOIO TOKA
U cepBonpuBoaoM. Hayuarcs mpaBuiIbHO 3allyCKaTh JBHTATeNb MOCTOAHHOTO TOKA H PEBEPCHPOBATH
HarpaBiieHHe BpameHua. Hamuinyt nporpaMmy paboThl 1O 3aJaHHOMY ANTOPHTMY, HCIIOJB3YS
JBHTATe/b IOCTOSHHOIO TOKA M cepBONpPUBOA. [loiiMyT HasHayeHue OubGmHoTeku Servo. IToMMyT, s
9ero HyxeH Apadep npurarens L293D. Haywarcs mpaBmiabHO mnoakimouarh apaiiBep. Haywarcs
perynupoBarh 000pOTHI BpallleHHs JBHTaTeNls ¢ IOMOIIBIO NpaiiBepa M H3MEHATH HAIIPABJICHHE €ro
Bpaitenus. Hanuiyt nporpamMMy paboTsl o 3aJaHHOMY AJITOPHTMY HCIONB3ys ApaiiBep JBHrarelis
L293D. IloiimyT, 1ns 4Yero HyXeH TpaH3ucTop. Haydwarcs HpaBHiIBbHO MOAKTIOUATh TPaH3HUCTOP.



HanumyT nporpaMMy paboTSI IT0 3aJaHHOMY &IrOPHTMY HCIIOJB3ysl TpaHsucTop. Haydares ynpasisTh
JIBUTATEJIEM IOCTOSHHOTO TOKA, HCIOJB3Ys TPAH3UCTOP.

Ilnanupyembie pe3yabTarbl: XapakTepu3oBarh  3JE€MEHTHl, (OPMHPYIOIIHE CHCTEMY
nepemenieHuss pob6ora. OOBACHATL Ha3HAYEHHE IBUTATENs MOCTOSHHOTO TOKA, 3IEKTPOMATrHHTHOIO
pene, napaiisepa gapuratens L[293D, nomynmpoBomuukoBoro Ttpausucropa. Co0upare cxemy ¢
JIBHTATeJIEM IOCTOSHHOIO TOKA H CEPBOIIPHBOAOM, ¢ ApaiiBepoM asurarens L293D B COOTBETCTBHH C
HasHaYeHueM sneMenTa. lIporpaMmupoBars paboTy aneKTpoaBUTaTeNeH, ipaiBepa apurarens L.293D,
IEKTPOMArHUTHOIO pejie, MOyTPOBOJAHUKOBOTO TPAaH3HCTOpa [0 3aJaHHOMY aJITOPUTMY.

biok 4. Yesnnopexo-MamuHHBIH HHTepdeiic
Cnymarenu moiMyT, 4TO NOHMMaeTcs 1oa HHTepdeiicoM podoTa, Ha KAKHX JIEMEHTaX MOXKET

OBITE nocTpoen uHTEpdeiic pobora, poinp miarel Arduino B uHTEpdeiice, KaKiue NPOTOKOJIbI ¥ KaKHe
IporpaMMbel  MOryT OBITH HCHONB30BaHBL [loiiMyt, mns dero wuyxken OLED wunamkarop,
yeTelpexpaspaanbli uHauKaTtop LED, Oy33ep B poboTtoTexuuke. Hayuarcs mpaBuiibHO COOHpATh CXxemMy
¢ OLED wunmuxaropoM, 4eTbIpexpa3psanHbiM HEgukaropoM LED, 6y3zepom. Hammmyt mporpammy
paboTel 1O 3afaHHOMY alropHTMy, Hcmonb3ys OLED wunaukarop, 4eThpexpaspsaHblii MHIHKATOP
LED. Hay4arcst H3MeHATh TOHATEHOCTE 0y33epa U BBINOIHATE Pa3HYHbIE 3BYKOBBIE CONMPOBOMKIEHHSI
npu pabore pobora. Hanmmmyr mporpammy paboTBI 10 3alaHHOMY alNrOPHTMY, HCIIOJB3ys Oy33ep.
Wsy4gar nporokon nepenauu ganusiX 12C u UART. Hcnone3yroT ux ais o6MeHa HHGOPMALHE MEXITY
neyms Arduino Uno. IToliMyT kakyro BaxKHYIO pOJIb HIpaeT JaHHLIH MPOTOKOT B CHCTEME YIPABJICHHUS
pobora. '

Ilnanupyemsie pesyasTarbl: O6biacHATs HasHauenue OLED umpukaropa, 4eTbipexpa3psiiHoro
ungukaropa LED, 6y33epa, poTOKOJIOB Nepeiady JAHHBIX H UX pasjdvHe.
Cobupate cxemy ¢ OLED mHOukaTopoM, ¢ 4eTbipexpa3psiaHeiM HHAuKaropom LED, 6Gy3zepoM B

COOTBETCTBHH C HasHayeHHeM ojeMeHTa. [IporpammupoBate pabory OLED wuHgukaropa,
YyeThIpexpaspsaaaoro mugukatopa LED, Oy33epa mo 3alaHHOMY airOput™My. YTpaBIATh IUIATOM
Arduino vepes npotokonsl UART/I2C no 3aiaHHOMY alnroputMmy

baok 5. MoaenupoBaHue y3/10B POOOTOTEXHHKH H MOXY/Iei yIIPaBJIeHHSs
Coszpanme Mmomenmu pobGota B cpene BuiyanbHOro Mmopenuposanus Komnac3D. Cosnanue

¢uznueckux Moxeneit poGoroB (PoGoT- MaHMIYIATOp, YeTHIPEXOCHBIH MOOHMIBHBEIH poboT,
JIBYXOCHBIH Oanancupyroimui pobor, 3axsar, podot «poiinnk», Pobor «Manbrmy).

IlnanupyeMeie pe3yabTaThl: CIyIIaTeNd NPHOOPETYT 3HAHHS ¥ HABBHIKM B KOMIIBIOTEPHOM
MOZIETHPOBAHHH Y3/10B pOOOTOB M MOJYyJIeH 3/eKTpHYecKHX miaT Arduino, moaydar HaBbIKH cOOpPKH
IPOCKTHPOBAHHS.

4 ®OHJ OLEHOYHBIX CPEJACTB /JIsI TPOBEJIEHHS HTOI'OBOM
ATTECTALINH

4.1 dopma NpoMeKyTOYHOIH ATTECTALHH
K uToroBoii arTecTaniuy U MPOEKTY IPOBONUTCS KOHCY/IBTALHS.
HMroropas arrecranus BKIIOYaeT 2 YacTH:



1 VYeTHBIN 9K3aMeH M0 OmieTaM, BKJIIOUAIOMIMH TEOpeTHUYECKHE BOMPOCH M JAEMOHCTPAIHIO

COOTBCTCTBYIOIIHUX MEXaTPOHHBIX p060TOB.

2 IIpencraBnenue mpoekTa, IOCTPOEHHOr0 Ha Da3e 3agaHuil o BceM pasfeniaMm.

4.2 DoHJ OLEHOYHBIX CPEICTB
@oH/J OLIEHOYHBIX CPEACTB IPOMEXKYTOUYHOH aTrTecTallMH COCTOMT M3 THIIOBBIX KOHTPOJBHBIX

3aJaHuH K 3K3aMC€HY H METOIHYCCKHX YKaBaHHﬁ ITIO BBIMTOJHCHUIO IIPOEKTA.
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IIpumMepHBbIe BONPOCHI K YCTHOMY 3K3aMEHY:

ITnara Arduino, kak rardopma Oyayiero pobora.

O6mue ceenenus 06 Apayuno. ITnara Arduino UNO. Onucanue, XapakTepHCTHKH.
Ob6ecnevenus Arduino IDE, noakmodenue minarel K kKoMibrotepy. OCHOBBI IPOrpaMMHpPOBaHHUS
ApnynHo Ha s3bike C.

Cucrema KoHTpOIIA U HaOMOAEHUA podoTa.

Ceeronuon. Onpenenenue, oucanue, IPporpamMma it MUTaHHS CBETOAHOIOM.

KHomnka — 351eMeHT CHCTEMBI YIIpaBIeHHS POOOTOM.

IToreHunoMeTp, Ha3HAUECHHUE IIPHUHIMII ACHCTBUS. JJIEMEHT CUCTEME] YIIpaBJIeHHs pOOOTOM.
DHKOZIep — JaT4YMK [l CHCTEMBI HabIIOACHHS IBIKEHHEM poboTa.

VYnpTpa3ByK B CHCTEME HaOMOACHHU poboTa.

10. Koutpons sneKTpu4eckux Harpy30K CHCTEM poboTa.

11. ®oTope3ncTop, Kak 3MEMEHT CHCTEMbI KOHTPOJIS U HaboeHus poboTa.
12. [TuposnexTpuyeckuii *HOPaKPACHBIH JATUHK JBUIKEHHS.

13. Cuctemsl nepemelnienus podora.

14. [IBurarens nocrostHHoro Toka. [punnun neicteus. CriocoObl yipaBieHusl.
15. CepBonsurarens. [Tpunmnun geiictBus. CriocoObl yripaBieHHUs.

16. Apaiigep apurarens L293D B cucreme nepeMerieHust poooToM.

17. DnexTpoMarHuTHOE pelie, Kak 3JIeMEHT CUCTEMBI YIIPABJIEHHUS NepeMeIeHHeM poOoTOM.

18. [1oaynpoBOTHUKOBBIE YCTPOHCTBA B CUCTEME YIIPABISHHS MEPEMEIeHUs podoTa.

19. Yenopeko-MaimmHHbIH HHTEpPEHC OCHOBHBIE 33/1a4H, Ha3HAUYEHHE.

20. Cucrema orobpakenus uHGopmauuu (OLED LCD nmucnneit, ueThipexpa3pAaHbIi HHIAKATOP

LED).

21.By33ep 37MEMEHT CHCTEMbI 3BYKOBOI'O BOCITPOU3BE/ICHHUSL.

22. O6menue pobota mo nmporokonaM nepenaun nanHbix [2C u UART.

23. MoaenupoBanue y310B poOOTOTEXHHKH U MOJYJIEH YIIpaBJIeHHs.

24. Cozpanue mMoziesid poboTa B cpelie BU3yanbHOro Mojeniposanus Kommac3D.
25. Cozpnanue pusnyeckux Mozeneit podoros. Itansl. KommnoneHTsl. [TpumMepsi.

4.3 Onucanne o0MHUX KPHTEPHEB YPOBHEI 0CBOCHHSI KOMIIETEHIIHIA

YpoBeHs 3HaTh YmeTn Baagerp
0a30Bbie TEPMUHEL,
" pasnuYarh, pemarb OCHOBHBIMH HABBIKAMH
[ToporoBsrit OCHOBHBI€ TTOHSTHS,
TUIIOBBIC 3a1a41 pelIeHHs THIIOBBIX 3aJ1a4
OCHOBBEI peaii3alluHd
OCHOBHBIE TPEH/IBI H KnaccuUIHPOBATh, HaBBIKAMH PEIIECHHS
. HallpaBJICHHUS Pa3BUTHS elarh HeCTaH apTHEIE HECTaHIapTHEIX 3a/1a4
[IpoxBuHyTHIH £ F > | P Aap fap an
pa3mIYHbIe METOMEI, 3a7a4d U3BECTHEIMU H3BECTHBIMH METO/IaMH,
JTy4IIHe MPAaKTHKH H T.II. METOIaMH pa3pabOTKU THITOBBIX




YCTPOMCTB, MEXaHHU3MOB U
MalluH

HaxooHuTh, BBI6HpaTB H
NPHMEHATL METOALI IIPH | HABBIKAMH HCIIOJIBL30BaHHA

& pelLIeHUH H pa3paboTKH
5 0COOEHHOCTH, HOBEHIIIHE
Beicokwii HECTaHJapTHBIX 33/1ay, HETHITMYHBIX (HOBBIX)
3HAHUA U PE3yIbTaThI "
I10JIy4aTh HOBEIE YCTPOHCTB, MEXaHU3MOB H
JOTIOTHUTE IbHBIE 3HAHUS MaIHH
U YMEHHS

4.4 llkaja oeHUBAHUS 3HAHUH 00yYaIOIMXCH HA YK3aMeHe:

Ouerka «0oTTHYHOY - 06ydaroIMiics NOKa3bIBAET [yGOKHE, HCUEPIBIBAIOIIHE 3HAHKS B 0OBEME
NPOHJICHHON NPOTPaMMBI, YBEPEHHO JEHCTBYET II0 NPUMEHEHHUIO TONYYEHHBIX 3HAHHI Ha IpaKTHKE,
IPaMOTHO ¥ JIOTHYECKH CTPOWHO H3JIaracT MarepHal NpH OTBETe, yMeeT (opMyIHpOBaTh BHIBOJABI H3
H3JI0)KCHHOTO TEOPETHYECKOTO MaTepHaa, 3HAaeT JIONOJIHATEILHO PEKOMEHI0BAHHYIO TIHTEPATYpYy.

Onenka «xopomo» - oOy4alomHiACs MOKA3bIBAET TBEPABIE H HOCTATOYHO IOJNHBIC 3HAHHS B
o0BbeMe NpOHAeHHOH MpOrpaMMBl, JONMYCKAeT He3HAYHTENbHbE OUIMOKH TPH OCBEIIECHHH 3aaHHbBIX
BOIIPOCOB, IPaBUJIBHO ACHCTBYET 110 IPUMEHEHHIO 3HAHHH Ha MPAKTHKE, YETKO M3JaraeT MarepHall.

Ouenka «ymOBIETBOPUTENBHOY» - OOYYAIOIIMiicA [TOKA3bIBAET 3HAHHA B OOBEME [POHACHHOM
NpOTpaMMbl, OTBETHI H3JIaraeT XOTd H C OIIMOKaMM, HO YBEPEHHO HCIpPABIAEMBIMH MOCTE
AOTIOJIHUTENBHBIX M HABOASAIIMX BOIPOCOB, IPABHIBHO JEHCTBYEeT MO NPHMEHEHHMIO 3HAHHH Ha
[IPaKTHKE;

OreHka «HEYIOBNETBOPUTENBHO» - OOYJaIOMIMIACS JONycKaeT Tpybble OmMOKH B OTBETE, He
[IOHUMAET CYIIHOCTH M3JlaraéMoro BOIPOCA, HE YMEET IPHMEHATh 3HAHHS HAa MNpPAKTHKE, aeT
HEMOJIHBIE OTBETHI HA JNOMOJIHUTENBHEIE H HABOIAIIUE BOIIPOCHL.

Ouenka «He siBKa» — 00y4JaroImuiics Ha SK3aMeH He SIBHJICH.

IIPpH 3alHUTE NpoeKTAa:
OHGHKa «OTIIHIHO» - BBIIIOJIHEHEI BCE Tpe6013amm K HaITHCaHHIO H 3ALIHTE IIPOCKTAa: o003HaueHa

npobiemMa u 000CHOBaHA €& aKTyaNbHOCTh, CHENAH KPAaTKHil aHANTM3 PasITMYHBIX TOYEK 3PEHHS Ha
paccMarpuBaeMyio mpoOlieMy H JIOTHYHO H3JIOKEGHA COOCTBEHHAsA IIO3HIMSA, C()OPMYITHPOBAHBI
BBIBOZIBI, TEMA PAacKphITa MOJNHOCTHIO, BBIIEPKaH OOBEM, cOOMONEHBI TpeOOBaHWUA K BHEIIHEMY
oopmIIERHIO, IaHBI IIPABHIIBHbIE OTBETHI HA JOTOJTHHTENHBIE BOIPOCHL.

OueHka «XOpOWIO» - OCHOBHBIC TPEOOBAHHA K NPOEKTY W 3alIMTE BLINONHEHBI, HO IPH TOM
JIOTYIIEHBI HEMOYEThL. B 4acTHOCTH, MMEIOTCA HETOYHOCTH B M3IOKEHHH MAaTepHasa; OTCYTCTBYET
JIOrHY€eCcKas MOCHEI0BATE/IbHOCTD B CYKACHUAX; HE BBIZIEPKaH 00BEM MPOEKTa; HMEKOTCS YIYIICHHS B
odopMIIeHHH; Ha TONONHUTEIBHBIE BOIPOCKI ITPH 3AIIUTE NaHBI HEMOIHBIE OTBETHL.

OneHka «yIOBIETBOPHUTENBHO» - HMEIOTCS CyIIECTBEHHBIE OTCTYILIEHHS OT TpeGOBaHMil K
npoekTy. B 4acTHOCTH, Tema ocBelleHa JHING YAaCTHYHO, JONMYIIEHBI (BAKTHYECKHE OMIHOKH B
COZIEPXKAHHH NMPOEKTA UIIH [IPH OTBETE HA JOMOJHHUTEIBHBIC BOTIPOCH], BO BPEMS 3aIUMTHI OTCYTCTBYET
BBIBO/I.

OueHka «HeyOBIETBOPHTENLHOY - TEMA IIPOEKTA HE PACKPBITA, OOHAPYKHBACTCS CYLIECTBEHHOE
HENIOHUMAaHHe MPOOJIEMEL.

Ouenka «He sBKa» — MPOEKT 00y4aromuMesl He MPeCTaBIIEH.




5 UHO®OPMALUMOHHBIE  TEXHOJOIMY,  HCHOJB3VEMBIE  IIPU
OCYIIECTBJEHMA  OBPA3OBATEJBLHON  JAEATEJBHOCTH IO
JIMCHUILINHE

Ilpaktayeckue u naboparopHble 3aHATHS IIPOBOAATCS C WCIOJb30BAHMEM MYJIBTHMEIHIHBIX
CpeICTB W  Cpelbl BH3yalbHOTO MpoekTHpoBaHus [I0 Ha CHeNHAIM3HPOBAHHOM  S3BIKE
nporpaMmupoBatks Arduino. OCHOBHBIM NPOTrpaMMHBIM OOECIIEUCHHEM I10 H3y4YaeMOMY Kypcy
ABJIIETCA Ccpela nporpammupoBanus Arduino pacrpocrtpansemas mo juuensus Creative Commons
Attribution ShareAlike 2.5 mns ucnons3oBanus B yueGHOM mpoLecce.

6 METOAUYECKHE YKA3AHHS IJISI OBYYAIOIUXCSA IO OCBOEHHIO
OBPA3OBATEJBHOM INPOI'PAMMBI

KonuuecTro obyyaromuxcs B yuebHoii rpymme - He 6onee 12 yenosek.
JlaboparopHble 3aHATHS 00BEIHHAIOTCS B IIPOEKT.

7 MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHE

7.1 CpoenMaJu3HPOBAHHBIE JIA00PATOPHH M KJIACCHI, 0CHOBHBIE YCTAHOBKH H CTeH/IbI
Ilnomanka:
KommprorepHslii kinace aynuropust 131 b kopmyc K.

Ob6opynoBaHHe H mporpaMMHoOe ofecrnieyeHune:
1) IISBM mo xomuuecTBy ydammuxcst (KenarenbHO HOYTOYK). MHHHMaJIbHBIE CHCTEMHBIE

TpebOBaHus:

—  Onepanuonnas cucrema Windows (XP, Vista, 7, 8) wm MacOS (10.6, 10.7, 10.8)
— 2 I'b onepatusHoil mamMaTH
— Ilpomeccop 1.5 Ty
- 750 M6 cBoGOIHOTO THCKOBOTO MPOCTPAHCTBA

—  Paspemenue sxpana 1024*600

—  Microsoft Silverlight 5.0

—  Microsoft. NET 4.0

2) Cpena nporpammupoBanus Arduino

3) Ilnare! Arduino u MOAYJIH COBMECTHMBIE C HEl

7.2 Cpencrsa obecrieeHHs 0CBOCHHS AHCIHTIHHLI (MOXYJIs):

e [IpeseHTanuu JTeKIHi
e [IpuMeps! npuiIoKeHUI

8 YYEBHO-METOIUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE

8.1 OcHoBHas JUTEpaTypAa:
1) Komocos JI. I'. Tlepperit mar B pobototexuuky. [Ipakrukym s 5-6 kmaccos\ JI. I. Komocos. —
M.: BUHOM. JlaGopatopus 3Haumii, 2012 — 292 c.



2)

3)
4)

5)

6)

1)
2)

3)

Ihxepemu baym Msyuaem Arduino. MHCTpyMeHTBI B METO/IbI TEXHHYECKOTo Bomeberna. - CII6.:
BEXB-Ilerepbypr, 2016.

Caiimon Monxk IIporpammupyeM Arduino. OcHoBBI paboTs! co ckeryamu. - CIT6.: TTurtep, 2017.
VYamu Commep IlporpammupoBanue MHKpOKOHTpoJutepHbiX rwiat Arduino/Freeduino. - CII6.:
BXB-IlerepOypr, 2012.

babuy A.B., bapanos A.T"., Kanabuu W.B. u np. [Ipomeiuutiennas podorotexuuka: [loj penakiueit
HIudpuna SA.A. — M.: Mammsoctpoenue, 2012.

Haxuunyp M. Kypc poSotorexuuku: Ilep. ¢ anrn. — M.; Mup, 2010.

8.2 JlomoanuTe/NbHAfA JIHTEpaTypa:

Muxaun Momot Mobunbasie poboTsl Ha 6a3e Arduino. - CI16.: BXB-Ilerepbypr, 2017.
Jlxon Beiikran Koncrpyupyem poboroB Ha Arduino. Ilepsrie maru. - M.: Jlabopartopus 3HaHmi,
2016.

@y K., I'aacanec @., JIuk K. Pobororexnuka: Ilepeoa ¢ anri. — M. Mup, 2010.

8.3 Hudopmanunonnoe obecneqenne (B T.4. 3JeKTPOHHbIE 00pa3oBaTeIbHbIE PeCypehbl):

http://www.prorobot.ru/lego.php

www.myrobot.ru

www.easyelectronics.ru

www.roboforum.ru

www.roboclub.ru Po6oKiy6. [Ipaktuyeckas poGoTOTEXHHKA.
http://www.robot.ru ITopran Robot.Ru Pobororexnnka u Obpaszopanue.
http://learning.9151394.ru

http://mon.gov.ru/pro/fgos/ - Caiit MunuctepcTa o6pazoanus u Hayku PoccHiickoit
®enepanun/denepanbHble rOCyJapCTBEHHBIE 00pa30BaTeNbHbIE CTAH/IAPTHL:
9. http://www.openclass.ru/wiki-pages/123792

10. www.uni-altai.ru/info/journal/vesnik/3365-nomer-1-2010.html

11. http://confer.cschool.perm.ru/tezis/Ershov.doc

12. http://www.openclass.ru/wiki-pages/123792

13. http://pedagogical_dictionary.academic.ru

14. http://learning.9151394.ru/course/view.php?id=17

15. http://arduino.ru
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