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AnHoTanus

Ilporpamma  «lIporpammupoBafue MHKPOKOHTPOILIEPOB Arduino» pazpaboraHa A
obyuatommuxcs  10-11  kmaccoB, MMeEET [IPAKTAKOOPHEHTHPOBAHHEIM  XapakTep, TO3BOJCT
AKTHBAZMPOBATH TIO3HABATCILHYIO NESTENEHOCTh YYAIIMXCS B TEXHHYECKOH o6IacTH, TOIYyYHThH
HABBIKH CAMOCTOSTENRHOM HCCIIEIOBATENBCKOM PaboTH HAa COBPEMEHHOM O0OPYAOBAHUH.

Cpena ofuTaHus COBPEMEHHOTO WYENOBEKA HACBIIEHA pa3HoOOpa3sHEIMU  NMEKITPOHHBIMHE
ycTpoifcTBaMu, KOTOpIe OyOyT M B J&IbHEHIIEM pPasBUBAIBCH, M COBCPIICHCTBOBATLCA. Hpyras
CTOpOHA JTOTO SBJIEHHS — YNPONIEHHE CAMOTO MPOLECCa CO3NaHUs DJICKIPOHHOIO ycTpoHcTBa.
Birarogapsi HAKOINEHHBIM pa3paboTKaM OH MOXKET OBITb NPOCTEIM. B 9acTHOCTH, TaKyro
BO3MOKHOCTD TIPEOCTABIsAeT BhrauciuTenbHas miargopma Arduino. Ha 6Gase aToH aThOpPMEI
YIEHMKH MOTYT KOHCTPYHPOBATH M MPOrPAMMHUPOBATE MOZICTH 3NEKTPOHHBIX YIPABIISISMBIX CHCTEM,
HE B/IaBasICh B CIOKHBIE BOIIPOCEI CXEMOTEXHHKH H IIPOTPAMMHPOBAHHMS HA HM3KOM YpPOBHE. Jta
VHHKATbHAS HHKEHEPHO-KOHCTPYKTOPCKAs Cpefia MMEET HHM3KMH TMOpOr BXOXKIEHHMS M HE MMEST
BEPXHEr0 BO3PACTHOIO OrpaHudeHus. B To iKe Bpems Arduino mcnons3yior mpodeccHoHaNbHbIE
[IPOrpaMMHCTEl M «IIPOIABHHYTHIE» JHOOHMTENH B CHOXKHBIX  KOHCTPYKUMAX — YHpPaBICHUA
pOBOTOTEXHUYECKAMH  yCTpokicTBamMu. VIHTEerpupoBaHHas cpena paspaborkn Arduino — 3T0
KpoccrmargopMeHHoe IPHIOKEHHe Ha Java, BKIoYalomee B cebsd PEeNaKTop KOAa, KOMIHIATOP A
MOZyJIh Mepeads IpoltHeky B miary. Cpefa pa3paboTKA OCHOBaHA Ha A3BIKS MPOrpaMMHpOBAHHS
Processing ¥ CHPOEKTHPOBaHa Ul OPOTPAMMHPOBAHWS HOBMYKAMM, HE 3HAKOMBIMH Onu3ko ¢
paspaboTko#t mporpammuoro obecnedenus. [Iporpamma «lIporpaMMHpoBaHiHe MHKPOKOHTPOJLIEPOB
Arduino» 1a8T BO3MOKHOCTH 00y4YarOUIMMCS OCBOHMThL OCHOBHBEIC ITPHEMEL KOHCTPYMPOBaHHS H
IPOrPAMMHUPOBAHUS YIPABISEMEIX EKTPOHHBEIX YCTPOHCTB H TOMYYHThH HeoOXonMElIe 3HAHHUS W
HABRIKA JUTS  fambHeifieil caMopeanM3aldH B OONACTH HMIJKEHEPHH, M300peTare/ibCTBa,
HH(POPMALIHOHHBIX TEXHONOTUH U IPOTPAMMHPOBAHHSI.

I[IporpaMma TakKe NPEANONAaracT 3HAKOMCTBO C OCHOBAMHW MPOTPAMMHPOBAHHA Ha A3BIKE
BBICOKOTO ypOoBHs. Y 00ydaiolMxcs B paMKax [pOrpamMmel €CTh BO3MOKHOCTE PasBATh M IPUMCHATE
Ha NPaKIAKe 3HaHUs], MOMYYEHHBIC Ha YPOKaX MaTEMaTHKH, busuku, uabopMaruku. IIporpamma
HanpapjieHa HA Pa3BUTHE TBOPYECKHX CHOCOOHOCTEH H amMObuLuit oOyuarommxcsi, GopMHpOBaHHE
MHTEpeca K 00YIeHHIO, TTOIIEPKAHAE CAMOCTOATEILHOCTH B [IOUCKE U IPHHATHH pemeHui.

OcroBHO# GopMolt paBoThl OBYHAIOMHUXCH SBIISCTCS PEIICHHE KEHCOB, ITPAKTHIECKHAS po0sl 1
SKCIIEPHMEHTANLHEE  pa3pabOTKH B COBPEMEHHBIX OONacTsIX —PasBHTHA HH(GOPMALMOHHEIX
TexHONoru. PesynsraroM paboTel 00y4YaOIIHXCs SIBIACTCA CaMOCTOSTEIBHO CIJIAHUPOBAHHEIA H
peanu3oBadHbll B 00macTH paspaboTKM IPOrpaMMHOIO PEMICHHA C HOCIEAYIOMIed rpynIoBOH
3alMTOd IIpoeKTa

Hanonusiemocts rpyni: 1 0-12 qenosex.
PesxuM 3aiaTHi:3 akaIeMUYECKHMX Haca B HENIEMIO.

1. Iens u 3aaa4d 06pa3oBaTe/bHOH NPOrpaMMbI

I[ens npozpammer: CO3TAHAE YCJIOBHU IUI1 TEXHUYECKOTO TBOPHECTBA oOydaronmxest 4epes
pa3paboTKy, KOHCTPYHPOBAHME W IPOTPAMMMPOBAHHME YIPABIACMBIX SMEKTPOHHRX yCTPOMUCTB Ha
faze BEIUMCIUTENBHOM miardopmer Arduino.

3aoauu npozpammbol

* pPa3BUTH HABBIKM IIPOTPaAMMHUPOBaHHS,

e yrny6uTh 3HaHHS B 00/1aCTH HHGOPMAIHOHHBIX TEXHOJIOTHH,

* [IOBBLICHTH MOTHBAIMIO K OOYUEHHIO ITyTeM NPAKTHIECKOr0 WHTETPHPOBAHHOTO TTPUMEHCHHA
3HaHWH, TONYUYCHHRIX B paslHuyHbIX 0OpasoBareNbHBIX obmacTax (maremarhka, (H3MKa,
nH(pOpMATHKA),

* pa3sBHTH HHTEPEC K HAYIHO-TEXHWYECKOMY, HWHIKCHEPHO-KOHCTPYKTOPCKOMY TBOPHECTEY,
pa3BHThL TBOPUSCKHE CIOCOOHOCTH yUalluXCs,

* BOBJIEYD YUAIIMXCS B TPYIINOBYIO TIPOEKTHO-UCCIIE0BATENBCKYIO IEATEIBPHOCTD

3adauu npozpammpl PacCMaTpUBAIOTCS HA TPEX yPOBHAX:
Hepeblii yposens — PEIPOIYKTUBHBIA (0Oydaromuecs MOHAMAOT, MOTYT BOCIPOHSBECTH Ge3

omrab oK),
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émopou ypoeéenb — «uHTEpHpeTalmsa» (oOyuaroldecss MOHHUMAKOT, MOIYT IPHMEHHTH C
U3MEHEHWSIMU B [IOXOKEH CHTYyallUy),

mpemuii ypogens — «u3o0peTeHney (00ydaronmecs MOTYT CAMOCTOSTEILHO CIIPOEKTHPOBATh,
CKOHCTPYMpOBaTb M 3allporpaMMMpPOBAaTh YCTPOMCTBO, pelIalollee IMOCTABIEHHYIO II€pel HHM
IIPaKTHYECKYIO 3a/1a4y)

Ilepeeii  ypoBeHb: Ha Oaze Arduino ¢ WHCHONB30BaHMEM MakKeTHOH IUlatkl W Habopa
ANMEKTPOHHLIX 3MIEMEHTOB HAYYUTh 00yHarOMMXCsl MOHHMATh 3aJaHHBIE CXEMBI («CXeMa Ha MaKeTKe»)
MEKTPOHHBIX YCTPOMCTB M BOCHPOHM3BOJIMTE MX Ha MAaKeTHOH TNIaTe O MOHMMATH HA3HAYEHHE
JNIEMEHTOB, X (DYHKIMIO O ITOHMMAaTb IIPaBHJa COCNMHCHUS NETaledl B eMHYIO0 SIEKTPHIECKYIO
LeNb O TIOHMMArh OrPaHHMYEHHMA M TIpaBHJIa TEXHHKH Oe30macHOCTH (QYHKIHOHMPOBAHHS IIEITH
IOHMMAThL HAITMCAHHBIA MPOTPAMMHEIH KO YIIPABIEHUS YCTPOHCTBOM, BHOCHTH HE3HAYHTETBHEIE
U3MEHEHHs, HE 3aTparuBalOIUe CIPYKTypy NporpamMMbl (HampuMep, 3HA4eHHS KOHCTAHT)
3aIMCHIBATh OTJIAXKEHHBIH IporpaMMHBIA koA Ha mmary Arduino, Habmromarb W aHAIM3MPOBATH
pesyabTar paboThl HMCIONB30Balh MOHMTOP IOCIEAOBATENBHOIO IOpTa A OTIALKH [POrpaMMB,
HaOJTFO/IEHHSI 3@ TT0Ka3aTelsIMI IaT9MKOR ¥ M3MEHEHHEM 3HAYEHHH IepeMEHHBIX

Bropo#t ypoeenb: Ha 6aze Arduino ¢ HCHONB30BAHHMEM MAakeTHOW mnatel W Habopa
27EKTPOHHBIX IEMEHTOB HAayUHTh OOyHarOIIUXCS NMOHMMATh 3aJlaHHbIe CXeMbI («IPHHIMIHATBHAS
CXeMay U «CXeMa Ha MAKETKE») SNMEKTPOHHBIX YCTPOUCTB M BOCHIPOM3BOMTE HX HA MAKETHOH IaTe o
IIOHUMATh HA3HAYEHHWE JIEMEHTOB, HX (QYHKIHIO O TOHWMaTh [paBHIIA COSMUHCHHS NETAalcH B
EIMHYIO 2MEKTPUYECKYIO ILENb O IIOHMMAThk OTPaHUYEHHS M IMpaBHiIa TEXHUKH 0e30IIacHOCTH
(YHKIIMOHUPOBAHMS IIEITH MOIM(MUIHPOBATH 3aJAHHBIC CXEMEI JUIT M3MEHEHHBIX YCJIIOBUH 3a/a4uu
[IOHUMAaTh HalMCAaHHRIMA IMPOTPaMMHBIN KOJ YIIPaBIEHUS YCTPOHCTBOM M MOIU(MHUIMPOBATL €ro Jyis
M3MECHEHHBIX YCIOBHH 3a/adM CaMOCTOATENIEHO OTJIAXKMBATh IPOrpaMMHBIA KOJ, HCIONB3Ys, B
YaCTHOCTH, TaKHe CPEICTBA KaK MOHUTOPHHT IOKa3aHWH NardMKOB, 3HAYCHUH NEPEMEHHBIX M T. II.
3aIMCHIBATh OTNIQKEHHBIM IporpaMMHBIH koj Ha miary Arduino, Habmiozarb ¥ aHaIM3MPOBATh
pe3ysbTar paboThl, CAaMOCTOATENFHO HAXOAUTE ONIMOKH W HCIIPaBIsTh UX.

TpeTuii ypoBeHb TIpeANoNaraeT MOCTHKESHHE PE3YJIETaTOB BTOPOTO YPOBHS H, KPOME TOTO,
yMeHue 00yJaloIiXcsl CaMOCTOSTENbHO IIPOEKTUPOBaTh, KOHCTPYMpOBaThb M IIPOTPaMMHUPOBATh
YCTPOMCIBO, KOTOpPOE pemaeT NpakTUUYecKylo 3axady, ChOpPMYIHPOBAHHYK) MNEIaroroM HiIH
CaMOCTOSTEIILHO.

2. Ilporsoszupyembie pe3y/IbTaTbl H CIIOCO0OBI HX IPOBEPKH
Juunocmrsie PE3YIbANIbL;
* Pa3BuTHE CAMOCTOATENLHOCTH CY)KASHUH, HE3aBUCUMOCTH U HECTAHAAPTHOCTH MBIILLIEHMS;

* YMeHHe KPUTHUECKOTO BOCPUATHA WHPOPMALIMK M H30UPATEIbHOCTH €€ BOCIIPUATHUS,

» OcMBICIEHHE MOTUBOB CBOHMX JICHCTBHE;

» Paseutue mroO03HaTENBHOCTH, COOOPA3MTENBHOCTHM IIPU  BBLIMOJHEHMM pasHOOOpasHbIX 3alaHui
npoOIEMHOro ¥ 9BPHCTHYECKOIO XapaKTepa,

* PazBi1ie BHUMATENBHOCTH, HACTOHYMBOCTH, LEJIEYCTPEMAEHHOCTH, YMEHHUS NIPEOA0NIEBATb TPYIHOCTH;

» DOpMHpOBaHHE KOMMYHHKATHBHOM KOMTIETEHTHOCTH B OOIIEHHH W COTPYIHHMYECTBE C JAPYTHMH
obydaromummcs

» OcBOEHME COLMATLHBIX HOPM, TMPAaBWI TOBEEHMA, poneil ¥ (GOopM COLMAlbHON JKM3HM B IpyIax W
coobluecTBax.

Memanpedmemnbie pe3ynbmamot:

Pezynamusisle yHusepcanvmsle yuednsvle 0eucmeusn:

» VMeHue cTaBuTh 3a0a4y U GopMHpOBaTh €€ TIPHOPHTET,

* YMEHHE IJIaHMPOBATh MOC/IE0BATE/LHOCTD 1LAI0B aNropUTMa 715 JOCTHKEHHS LIEH,

* YMEHHE OCYIIECTBATE HTOTOBBIH W [OLIATOBLIH KOHTPO/L 10 Pe3y/bTaTy;

* yMEHHE pa3nuyaTh cnocod W pesyibTaT JeHCTBUS,

* YMEHHE BHOCHTb KOPPEKTHBEI B JIGHCTBMSA B Clly4ae pacXoKAEHHMs pesyibTara PelieHus 3a1a4i Ha OCHOBE
e OLEHKH W yJ&Ta XapakTepa CAe/IaHHbIX OLIHOOK,

* YMEHME BBITIOHSTE TOCTAHOBKY HOBBIX YYeOHBIX 3a7a4 B COTPYAHMHYECIBE C JPYrMMH y4acTHMKaMH
yueOHOoro npouecea;
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* POABJIEHHE 103HABATENBHON HHUIIMATHELI B y4eOHOM COTPY/IHHYECTEE;
* OLIEHKA MOTYYEHHOr0 B pe3yJipTaTe pa3paboTKM MPOAYKTa H COOTHECEHHE €ro C U3HAYANLHBIM 3aMBICIIOM,
110 HeOBXOAUMOCTH BBITIONMHEHHE KOPPEKIIAM MPOAYKTa, JIMOO 3amblciia.
IMosnasamensisle ynusepcansioie yuebnsie Qelucmeun:
* OCYIIECTBIAET MOMCK WH(OPMALWM B WMHIMBU/TYATbHBIX HHGOPMALMOHHBIX apXUBax obyuaroerocs,
nHGbopMalMoHHOil cpeae 00pa3oBaTENLHOTO YUPEKICHNS, (eiepanbHbIX XPaHWIHIIAX UHPOPMALMOHHBIX
00pa30BaTENbHBIX PECYPCOB;
*  WCMOAB3yeT cpefctBa MHPOPMALMOHHBIX W KOMMYHWKAUMOHHBIX —TEXHONOTHH  [UIA  PEIICHMA
KOMMYHHMKATUBHBIX, [103HABATENBHBIX U TBOPUYSCKHX 3a/a4;
* OprieHTHpYETCS B pasHooOpasyu crocoboB peleHus 3a1ad,
* QHANM3UPYET OOBEKTHI C BLIENEHUEM CYILECTBEHHBIX U HECYLUECTBEHHBIX NPH3HAKOB;
* IPOBOJMT CPABHEHHE M KIIACCH(PUKALIMIO 110 33/]AHHBIM KPUTEPUAM;
* CTPOWT NIOPHYECKHE PaccyskieHHs B pOpME CBA3M NMPOCTBIX CYKASHUI 00 06BEKTE;
* YCTaHaBNWBAET aHAJIONHH, MPHYHHHO-CIIE/ICTBEHHbIC CBA3M;
* MOJIC/THPYET OOLEKT, BhIJEISs CYILECTBEHHBIE XaPAKTEPUCTHKH 00heKTa;
* CHHTE3MPYET, COCTARISET LENoe M3 YacTel, B TOM YMC/IE CaMOCTOATENBHO JIOCTPAHBAET C BOCHIOIHEHHEM
HE0CTAIOMIUX KOMIIOHEHTOB.
Kommynuxamugnsle yHUGEPCATbHbIE YHeDHble OeliCIeUA:
+ VMeHHe apryMeHTHpOBATh CBOK) TOUKY 3peHMs Ha BbIOOp OCHOBAHMH H KPHTEDHEB MNpH BhIIC/ICHHH
NPU3HAKOB, CPABHEHUH W KiaccHpuKaluy 00BHeKTOB;
*» YMEHME BBICTYLIMBATL COGECEIHUKA W BECTH JIHAIIOT,
» [TpH3HAHKE BO3MOKHOCTH CYILECTBOBAHMS Pa3/IMYHbIX TOUEK 3PEHHS U [PABO KAX0r0 MMETE CBOYO;
* VMeHHE TUIAHAPORATE YueOHOe COTPYAHHYECTRO C HACTABHUKOM ¥ APYTHMH 00YJaloNIMMHKCA: OTPEaEniTh
1enH, GYHKLMKM yIaCTHUKOB, C0cobbl B3aMMOIACHCTBHA,
+ VMeHHE OCYLIECTBISTh NOCIAHOBKY BOTPOCOB: MHWLMATUBHOE COTPYJHHYECTBO B TIOWCKE H cbope
nHGopMaLnK;
+ VmeHue paspemwaTh KOH(JMKIBI BBIABIEHHE, WMACHTH(QHKALMA npobneMbl, TIOMCK MW  OLEHKa
aTbTEPHATHBHBIX CNIOCOG0B Pa3peIeHHs KOHDIUKTa, IPUHATAC PEUICHHA U €ro peann3aLms;
« YMeHHE C JOCTATOYHON NOJHOTOM M TOYHOCTBIO BbIpaiaTh CBOM MBIC/IH B COOTBEICTBHMHM C 3a/a4amMu
YCITOBUAMH KOMMYHHKALIHH,
* BiiajieH1e MOHONOTMUECKOH M Aallornieckoi GopMaMu petH.
Ilpeomemnmsie pesyiomarmyt
O6y9aiomuiicst, OCBOMBLIMHA MPOTpaMMy, NOJKEH:
3Hamv.!

—BHJIH] MHKPOKOHTPOJUIEPOB, 3MEKTPOHHEIX 3TEMEHTOB U YCTPOHCTB,

—3IeKTPOHHBIC KOMIIOHEHTEI, HX 0003Ha4YCHHE;

—IIPAHLATIEL PA0OTH MUKPOKOHTPOJLIEPOB, STEKTPOHHBIX JIEMCHTOB 1 YCTPOMCTB;

— ¢XeMBl TOAKITIOYEH U JATIMKOB H CEHCOPOB K MUKPOKOHTPOJIIEPY,

—OCHOBHI IPOrPAMMHpPOBAHHS Ha A3bIKe C++;

—OCHOBBI DECITPOBOIHOM CBA3H;

—aJII OPUTMBI ABTOMATH3AIHH ITPOIECCOB ¢ MPHMEHCHHEM MUKPOKOHTPOJLICPOB.
yMems.!

—cofupars dNEKTPHISCKHE LEMH, COAEPIKAIHE MUKPOKOHTPOIIED, pasIHTHEIC nepudepuiHbpe
HIEKTPOHHBIE YCTPOHCTBA (IardiKH, CEHCOPBI, JIBUT'ATEITH) U 2JICMEHTBI IIMTAaHUs,

—pa3pabaTeiBaTh M PEaJH30BHIBATE ATOPHTMBI B3aHMOJIEHCTBUSA MHKPOKOHTPOJUIEPOB U
riepu(GepUHHBIX AMEKTPOHHBIX YCTPOHCTB B CPEME ArduinolDE (C++);
B1A0EMb HABLIKAMU:

—TIpOrpaMMHUpOBanHs Ha A3bike C++ UL IPOrpaMMHAPOBAHHS MHKPOKOHTPOILIEPOE;

—pafoTh C AUCKPETHBIME JIATINKAMH (TTOJIKITIOUCHUE IOy ICHHE ToKa3aHni);

—pa3paboTKH ~TPOTpamMM  yIpPaBleHHs — BHEIHHAMH yCTpoHCcTBaME  MHKPOKOHTPOJIEpA
KOMaHIaMH ¢ KOMIIBIOTEpa ¢ YIETOM IMOKa3aHWH JaTIUKOB;



_CIIONB3OBAHMA pelie W CHIOBBIX Kiodeil Tuma mosfet st paGoTel ¢ pasUHHBIMH

MCTOYHHUKAMH THTaHHA.

(I)OPM]:J NoABeJeHHN HTOI0OB peaiu3aliH NporpaMmbl

[loziReieHHE HTOTOB PEATU3YETCH B paMKaX 3all[MThl PE3Y/IbTaTOB IPOEKTOB.
®opMbl JEMOHCTPAHH Pe3yJIbTaTOB 06y 4enHs
TpencTaBieHne pe3yabTaToB 00pa3oBaTeNBHON NEATENLHOCTH NMPOBOAWTCA B dbopme mybaHuHOH

Npe3eHTaly KOMaHaaMH peajiM30BaHHBIX NIPOCSKTOB H HOCI]S}I}’!-OLLLGH pE’,('bJ'IBKCHH.

3. VuebHo-TeMaTHUYECKHH IL1aH

Ne HanmenoBanue Bceero B Tom uncie: ®opmbl paboTh H
sl pasnesioB, MoayJieH gacos | Teopernu. | IlpakTudy. OLEHKH pe3yJibTaTa
3aHATHS 3aHATHSA

1. Beesenue B nporpammy. TexHuka Patioma e epynnax.
He30macHOCTH Ha 3aHATHSX. Hocmanosxa
ITporpaMMHUpOBaHKE NOTMHYECKUX M 9 3 6 UCCIED0BAMENLCKUX
MaTeMaTHYECKHX KOHCTPYKLIHMH B sadau. Obcyoicoenue
MHKPOKOHTpOIiepe Ha s3blke C++ meM RPOeKmos.

2 CeeroauoHas WHAMKaLMA Ha Oase 6 5 4 I'pynnosas paboma
MUKPOKOHTpOJiepa Kefichl, NPOEKTEI
Baumopneicrsue

3. N I'pynnosas paboma
MHMKPOKOHTPOILIEPa ¢ LHPOBBIMU 18 6 12 #

e Kelichl, MPOEKThI
ycTpoHCTBaMH

4. Verpoiictea Beigoja. TFT-3KpaHsl. 8 6 12 I pynnosas paboma

Keiichl, MpoexTsl
AHaioroso-uu§poBoe o
5. npeobpasopanye u LIUM B 6 2 4 Ip JanaGee £ i
) Keiichl, mpoeKkrbl
MUKPOKOHTPOIIIEPE
& [IporpammHoe y‘npaBneHHe Tpynnosas pabioma
. WIArOBLIMY IBUTaTENIIMU U 6 2 4 "
. Keiichl, poeKThI
JBUTATENIIMH TTOCTOSHHOTO TOKA
IpoekTHas IeATeIbHOCTh, 3alMTa 9 3 6 TIpynnosas paboma
% NPOEKTOB 3amyTa NpoeKToB,
obecyxaeHune
pE3YJILTATOR
Bcero: 72 24 48
4. Kanenmpapuwbiil yueOHbIH rpadgux
HanmenoBanue KOMITOHEHTA IopsiakoBbIe HOMEPA MecsLeB 00y UeH s Bceero
NnporpamMmal qACOB
1 2 3 4 6

Bregeuue B nporpammy. TexHHka JI3T16 9

6e30macHOCTH Ha 3aHATHAK.

[TporpaMMHpPOBAHHE JIOTHYECKHX H

MAaTEMAaTHYECKUX KOHCTPYKLMWH B

MHKPOKOHTpoTIepe Ha a3bike C+

CeeToiHOiHas MHAMKALMA Ha Dase JIIz2 | JiIz 6

MHKPOKOHTpOJIIEpa

BzaumMoeicrane JI3I16 | JI3I16 18

MUKPOKOHTPO/JIEPA ¢ LIMPPOBLIMH

YCTpOHCTBAMH
% JITI2 | JI4I18 JITI2 18

Verpoiictea BeiBofa. TFT-9KpaHEL

Aunanoroso-uudposoe JI2T14 6

npeobpazoranue u LLIMM B

MUWKPOKOHTPOIUIEPE




[IporpamMHoe ynpasjieHue JII12 JII12 6
[IArOBBIMHM JIBUTATENIMH U
JBUTATENIAMH MOCTOSHHOTO TOKA

[poekTHas IEATENBHOCTD. 3alInTa JI3T16 9
MPOSKTOB
HUTOIr'o 12 12 12 12 12 12 72

5. CopepiaHue TeM IPOrpaMMbl

IIporpaMMHpOBAHHAE JOTHIECKHX H MATEMATHIECKHX KOHCTPYKIHH B MHKPOKOHTpOJLIEpE
Ha s3pike C++

Teopus: M3ydenne TUIIOBOH CTPYKTYDHI, APXUTEKTYPBI U NPHHIHATOB QYHKIHOHHPOBAHHUS MK.
Mayuenne opranuzaiuu paGoTsl 1 mporecca nporpammuposanus MK ¢ HCIIOTE30BaHMEM OCHOBHBIX
JIOTMUECKUX ¥ MAaTeMAaTH4YeCKMX KOHCTPYKIMH: YCJIOBHBICE W JIOTHYECKHEC OIEPATOPBI, IUKIIBL,
CUETUMKH, MACCHBEL, IM(POBO# BBOJY/BEIBOA MHBOpMaiuy B cpene C++.

I[Ipaxtuka: Pemenne nudepenIupoBanHbIX MO CIOKHOCTH 3a/a4 Ha IPUMEHCHUC PasIHIHBIX
CTPYKTYp nporpammupoBans B cpene Arduino IDE.

CperoqnoaHasi HHAMKANHA Ha 623e MUKPOKOHTpoJLIepa

Teopus: Ilmppoeas wHmMKaLMs C HcHomb3oBaHueM LED-MaTpull H CEMHCEIMCHTHBIX
unukatopor. Iogkmouenne Kk MK ¢ DOMOMBIO ApaifBEPOB ¢ TOMOTHUTETBHOH 06Bsizkod W HA
npsMyto. V3ydenue NPHHIMIOB OpTaHM3AUMH LHUOPOBOH CraTHYECKOH H JMHHAMUYECKOH
WHMKagd. [IporpaMMIpoBaHHe HHAAKALMH ¢ IOMOTIBI0 6ubimotek B cpeae C++.

IpaxTuka: Pemenne guddepeHIHpOBaHHBIX 10 CIOKHOCTH 3a/1ad Ha YIpas/eHHe MaTpHIAMH
CBETOIMOMOB.

BzaumojeiicTBHe MHKPOKOHTPOJLIEPA ¢ NAPPOBLIMA YCTPOHCTBAMH

Teopus: PaccMarpuBaioTCs BONPOCH OPraHW3alii B3aMMOJEHCTBHS YPaBJAIOLICTO MK ¢
npyramu nupopsvE yorpoiictBamvu — KK skpanamu, OHGPOBHIMH JIATIAKAMHA TEMICPATypEI,
BIYKHOCTH, TOKA, JABIIEHUs, YPOBHs BUOpaLuil, TEH30M3MEPHTEIEH 1 JIp.

IlpakTuka: Pemenne aubdepeHMpOBAHHEIX 1O CIOMKHOCTH 33124 Ha YIPaBICHAE SKpaHaMH 1
TAYCKPUHAMH.

Yerpoiicrsa Bpisoja. TFT-sxpanni

Teopus: V3ydeHue UPHHIMIOB OPraHW3alMA MPOrPaMMHOTO  YNPABICHMS INArOBRIMH
JBHrATENsIMA W IBWTATEIMH TOCTOSHHOTO TOKA. METOBI KOHTPONA CKOpPOCTH H BPallaromMiCro
MOMEHTA.

IIpaxtuka: Peurenne aubQepeHIMpOBaHHEIX IO CIOKHOCTH 3ajad Ha HCIONIB3OBAHAC
MIOJABWKHBIX YCTPOHCTB.

Aunagnoroso-uudposoe npeodpasosanne u IIIAM B MUKPOKOHTpPOJLIEPE

Teopus: Mayuenne npunnunos opranusarnud AL u [IIAM nHa 6aze MK. [IporpaMmMHpOBaHue
MK st ocymectsiennst Al{II-mpeoGpa3oBatusi BXOJHOTO aHAIOrOBOrO CHTHaJA ¢ TMOCICAYIONIMM
npeo6pazoranreM B curuan [IMM.

IMpaxruka: Pemerne muddepeHIMpoBaHHEIX IO CIIOKHOCTHA 3a/a9 Ha HCIOTL30BAHNC UM B
yrpapjieHuH mepudepuiHbEIMU yCTPOHCTBAMH.

IIporpaMmuoe yIpaBJjieHHe MArOBBIMA ABUTATE/ISMHA H IBUIATEISIMHA MOCTOTHHOT0 TOKA

Teopust: V3ydeHue NPHHIKNOB OPraHW3alldl IPOrpaMMHOTO  YIPABICHHS  [ArOBBLIMH
JBUraTEsIMM W JIBUTATENSMHM TOCTOSHHOTO TOKa. METOIBI KOHTPONA CKOPOCTH M BPAIAOMIETO
MOMEHTA.

pakiuka: Pemenne auddepeHnupoBaHHEX 1O  CIOKHOCTH  3ajad  Ha  yIpPaBlCHHe
IBHTATEIIAMH.

IpoexTHas AeATEIHHOCTE

Pemrenne 3a/1ad ¢ pa3iiIHBIMA KOMOMHAIMAMY TaTIMKOB, CEHCOPOB H OKPAHOB.
3amuTa MpoeKTOB.



6.Y clIoBHS peasiH3anHA NPorpaMmel
Kajposbie yCJIOBHS peau3aiii IPOrpaMMel
Kajapossie yc/10BHsI peajiu3auHu NPorpamMmbl
[IporpamMma peanusyeTcss CHiaMH Kadelp W TNOAPA3NeIEHUH yHHBEpCHTETA, obnasaomnMu
HeoOXOMMMBIMH ¥ IOCTATOUHBIMH KaJPOBBIMH pecypcamMu
TpeboBanusi K KaPOBbIM pecypeam:
* 3HaHHe BO3PACTHOM Te/IaTOrUKHM M TICHXOJTOTHH;
s OnbIT pabOTHI C IETEMH;
* OMBLIT PEATH3ALAHN U YIIPABIEHHA NPOCKTAMH;
* 3HAHME COBPEMEHHBIX CPE/ICTB OLIEHUBAHKS;
* HEMPEPLIBHOCTE TPOGECCUOHANBHOTO PA3BHTHA  TIE/AIora.
Komunerenunn neJarorauecKoro paGoTHHKA, pean3yIomero JIOTOJIHATE/ILHYIO
06meodpazoBaTeILHYI0 IPOrpaMmy:
+ OfecrieumMBaTh YCNOBHS JUIA YCIEIIHOH [JEATENbHOCTH, IOSMTMBHOH MOTHBALWM, a TaluKe
CaMOMOTHBHPOBaHUS 00YyYaIOUMXCA;
* OCYLLECTRIATh CAMOCTOSTENBHBIA TIOMCK M AHANW3 WHQOPMAlMM C MOMOLILIO COBPEMEHHBIX
UH(DOPMALIHOHHO® NIOMCKOBBIX TEXHOIOIHH;
* OpraHW3OBLIBATH W COMPOBOMKAATH y4eGHO-WCCIEOBATENECKYIO M TPOEKTHYIO JEATENBHOCTD
06yuatomMXCs, BHIMONTHEHHE HMH KOMaHHOTO TIPOEKTa;
* YMETH MHTEPNPETHPORATE PE3YTBTATEI IOCTHAKEHHH 00yIatomMXCs;
* OPHEHTHPOBATLCS B COBPEMEHHBIX HHPOPMALIMOHHBIX TEXHONIOIHAX, B METOAAX MCCIGOBAHHA;
*+ WMeTh HABLIKM pa3paloTKH, NMPOEKTHPORAHMS, TECTUPOBAHMA C COBPEMEHHBIM TMpPOTPAMMHBIM
obecrneueHueM;
« 3HaTh OTKPBITOE MpOrpamMmuoe obecrieuenye B 061aCTH NPOrPaMMHOTO YIPABNEHHS H SKCIIEPTHBIX
CHCTEM;
* paGoTaTh C TUIIOBBIM IPOrpaMMHBIM O0ecredeHem il pa6ot B cpezne Arduino.
* UMeTb MpesicTaBieHke O TexHiKe Ge3omacHocTy Ipi paboTe ¢ MHKPOKOHTPOILIEpaMH 1 UG pPOBLIMH
JaTUUKaMH.
MaTepHajibHO-TEXHHYECKHE YCI0BHS Peajia3alliH NPOrpamMMsl
~ yueOHas ay[MTOPHsI IS IIPOBE/IEHHMH JICKIMHA ¥ IPAKTHYECKUX 3aHATHH,
_ muxpokonTpomneps ARDUINOUNO  (TIpodunsHoe  obopynoBanue WudopMalinoHHEIE
TexHONOru mi. 6.1-6.45 uHpPACTPYKTYPHOIO JIHCTA);
~ Habop CeHCOPOB M PACXOIHBIX MAIE€PHAIIOB;
~  M3MEPUTENBHBIN H BCIOMOTATENbHEIH HHCTPYMEHT;
_  HOyTOYKH /Ui 00yJaromuXcsa
- woyTOyK [UIs NIefarora;
~  MYIBTHMEIUHHEIA TIPOSKTOP;
- KOJOHKH;
- 9KpaH WM MHTEPaKTHBHAsS 10CKa;
- Hajnuuwe BEIXOJa B Internet;
OG6yqaronTrecs BHITONHSIIOT 3a/iaHus, padoTas B MaJIbIX IPYIINIaX 110 2 9enoBexa.
HeofxouMo  YUMTHIBATE OCOOEHHOCTH —OpraHH3allid [POCTPAaHCIBA  JUIL 3AHSITHH:
PACCTaHOBKA CTOJIOB, MAPKUPOBKa 000PYNOBaHHS, XPAHEHHE KOHCTPYKTOPOB.
7. lMepeuenb peKoMenyeMo# INTePaTypbl
OcHogHas iumepamypu:
1. Caiimon Mounk, ITporpammupyem Arduino. ITpodeccronansras paboTa cO CKETYaMHU.
-CII6.: 1lutep,2017
2 [etus B.A., Arduino u RaspberryPi B mpoexrax IntemetofThings. -CI16.:BXB-
[Terepbypr, 2016
JononnumensHan 1umepamypa:
1. buym Jxepemu, Msyuaem Arduino: HHCTPYMEHTEL M METOIEL TEXHUHECKOTO

pomme6ceTsa; [ep. ¢ anmt. —CII6.: BXB-TlerepOypr, 2015.
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