e

rocyapcTBeHHOE 010/pKeTHOE 001meobpa3oBaTeIbHOE

yupexaenue Camapckoit o0macTu ocHoOBHas obmeoOpa3oBaTenpHas mkoaa Ne 15
umenu ['epost Coerckoro Coro3a JI.M. Kap6simesa roposa HoBokyHObIIeBCKa roOpoACKOro
okpyra HoBokyii6pimesck Camapckoii obnacta (I'BOY OOLINe 15 r. HoBokyiiOsmeBcka)

[IpunsTa

}’ TBEPIKATO . CornacoBaHo
ﬂaﬁe/lcrop TBOY OOIII Nel5 3am. gup. no BP Ha nengaroruueckom coBete
i A/ :
\7LL7 ~ Wcakoa JLB. Ot 30.08.18. IIpotokon Nel

30 aBrycra 2018 roza

IIporpamma
JATO «OcHOBBI 3JIEKTPOHUKID)

Hanpaiienne - o0LIeHHTE/VIEKTyaJIbHOE

Bospacr: 12-13 Jaer

Cpok peaansanun: 1 roa

r. HoBokyi#i0ObleBck
2018 roa



COJIEPYKAHUE

|. Pe3yJIbTaThI OCBOEHHUSI Kypca BHEYPOUHOI 1eITeTbHOCTH «OCHOBBI 3JIEKTPOHUKI...... ...........3
Il. Conep:kanne Kypca BHEYPOUHOH esITeIbHOCTH
I1l. TemaTuyeckoe NJIaHUPOBAHUE



|. Pe3yJIbTaThI 0OCBOCHHUSI Kypca BHEYPOYHOI 1eSITeIbHOCTH
Juunocmuuie:
YCTaHaBJIMBATh CBSI3b MEXAY LIEIbI0 YUEOHOM EATEIbHOCTH U €€ MOTHBOM;
BOCIIMTAHUE POCCUICKOM TIpPaXITaHCKOM MIEHTUYHOCTH: IaTPUOTU3Ma, YyBaxeHHs K OredecTsy,
OCO3HAHHUS BKJIaJla OTEYECTBEHHBIX YUYEHBIX B PA3BUTHUE MUPOBOU HAYKH;

OTBCTCTBCHHOC OTHOIICHUC K O6y‘-IeHI/IIO, FOTOBHOCTb M CHOCOOHOCTH I[eTefl K CaMOpa3BUTUIO H

caM000pa30BaHUIO HA OCHOBE MOTHBAIIMU K OOYYCHHUIO U TIO3HAHHUIO;

OCO3HAHHBII BBHIOOP M MOCTPOCHHE IaTbHEHIICH MHIMBUIYaIbHON TpAacKTOpHH 0Opa3oBaHUs Ha 0Oase

OPHEHTUPOBKM B Mupe mnpodeccrii U npodecCHOHANBHBIX TNPEANOUYTeHUH C Y4ETOM YCTOMYMBBIX

MO3HABATEIBHBIX MHTEPECOB, a TaKXKE€ HAa OCHOBE (DOPMHUPOBAHHS YBAXHTEIHHOI'O OTHOLICHHUS K TPYLY,

Pa3BUTHUC OIIbITA YUACTHUA B COLIMAJIBHO 3HAYUMOM TPYAC,

OLICHUBATh YCBAMBAECMOC COACPKAHUC yqeGHoro MaTcpurajia HCXoas U3 JUIHOCTHBIX HeHHOCTeﬁ;
Opue€HTalYs Ha IIOHUMAaHUEC ITPUYKUH YCIICXAa B TBOp‘lCCKOﬁ JACATCIIBHOCTH,

YCTAaHABJIMBATDb CBA3b MCKAY HCIIBIO ACATCIBHOCTH U €€ PE3YJIbTATOM.

Memanpeomemmnuie:
Tloznasamenvrnvie YY ]|
OpPUEHTUPOBATKLCS B CBOCH CUCTEME 3HAHUH (OMPEACIIATh TPAaHUIIBI 3HAHUS/HE3HAHHUS );
HAXOJHUTh OTBETHI HA BOIIPOCHI B TEKCTE, MILTIOCTPAIHX, UCTIONIb3Ys CBOW KU3HEHHBIN OIIbIT;
MPOBOAMTH aHAIHU3 Y4eOHOT0 MaTepHuaa;
MIPOBOJIUTH CPaBHEHUE, OOBSICHSS KPUTEPUU CPABHEHUS;

YMCTH OMPEACIIATh YPOBCHD YCBOCHU A y‘Ie6HOFO MaTtcpHraiia.

Pezynamusnvie YY1

onpeAensaTs u GopMyIUPOBATH 1IEJIb CBOCH J1EATEIbHOCTH;
dbopMynupoBaTh yueOHbIC 331a4H;
paboTaTh Mo NPeUI0KEHHOMY TJIaHY, HHCTPYKITUH;
BBICKA3bIBaTh CBOE MPE/IIOJIOKEHNE HA OCHOBE Y4eOHOTO MaTepuaa;
OCYIIECTBIISITH UTOTOBBIN U MOIIArOBBIA KOHTPOJIb B CBOEH TBOPUECKON AESATENbHOCTH;
BHOCHTH HEOOXOJIMMbIE KOPPEKTHUBBI B JICWCTBUE TOCTIE €T0 3aBEPIICHUS Ha OCHOBE OIIEHKH B XapaKTepe
CIENaHHBIX OIIUOOK;
YMEHHE ONPEIENATh IMMOHSATHUS, CO3/1aBaTh OOOOIEHUS, YCTaHABJIMBATH AHAJIOTHH, KJIACCU(DHUIIMPOBATH,
CaMOCTOSITEIIEHO BRIOUPATh OCHOBAHUS U KPUTECPUH JIJIS KIIacCH(PUKAIUH;
-OCYIIECTRIISATH MOUCK WH(POPMAITUH C UCITOJIb30BAHUEM JINTEPATYPHI B ceTh MHTepHeT.
Kommynuxamuenvie YY J1
CIIYIIATh ¥ IOHUMATh PeUb JPYTUX;
YMETh C JOCTATOYHOM ITOJTHOTOW U TOYHOCTBIO BBIPAXKaTh CBOU MBICIIH;
BJIQJICTh JUATOTHYECKON (POPMOI pedr B COOTBETCTBHH C TPAMMATHYCCKHMH M CHHTaKCHICCKUMH
HOpPMaMH POJTHOTO SI3BIKa;
COTPYIHUYATH U OKA3bIBaTh B3aUMOIIOMOIIIb, JOOPOXKETATSILHO H YBAKHTEIHLHO CTPOUTEH CBOE OOIICHHE

CO CBEPCTHUKaMHU M B3POCJIBIMHU,



-opMUpOBaTH COOCTBEHHOEC MHEHUE U MO3UIIUIO.

Ilpeomemmnuie:

- 3HaTh OOIICHAy4YHbIE M TEXHUYCCKHE TEPMHUHBI, TCOPETHUECKUE OCHOBBI CO3IaHHUS DJICKTPOHHBIX
YCTPOHCTB M POOOTOTEXHUYECKOTO 000PYAOBaHUS;

- 3HATh DJIEMEHTHYIO 0a3y, IpU OMOIIM KOTOPOW COOMpAETCs yCTPOMCTBO;

- TOPSJOK B3aHMMOJICHCTBHSI MEXaHUYECKHUX Y3JI0B allapaToB C JICKTPOHHBIMU U ONTHYECKUMH
YCTpPOMCTBAMU;

- OCO3HaHUE 3HAYCHHS TEXHUYECKOW IPaMOTHOCTH JUISI TOBCETHEBHOM JKU3HU YEIIOBEKA,;

- 3HATh NPaBUJIa TEXHUKU 0E30MaCHOCTHU MPU pabOTe C HHCTPYMEHTOM U DJICKTPHUYECKUMH TPUOOPaMU;

- pa3BUTHE YMEHUH pabOThl C JJIEKTPHYSCKUMH CXEMaMH, KOHCTPYMPOBAHHE HEKOTOPBIX MOJEICH
poOOTOB; MPOBOIUTH COOPKY Ha 0a3e KOHCTPYKTOPa «IBOIBBEKTOPY;

- yYMCHHE YHMTaTh M aHAJIM3HPOBATH MATAIIMTHI M JPYTUE ONMUCAHHS TEXHHUYCCKHX MOJYJICH, YCTPONCTB M
MHUKPOCXEM;

- (¢opMupOBaHHWE YMEHHS MPUMEHATH KiIacCHYeCKHe (YHKIUU POOOTOB B HECTAHIAPTHOM HA3HAYCHUU;
00pabaThIBaTh MOJYYCHHBIC H300paKEHUS B TAHOPAMHBIC CHUMKH HJIH TYPBI;

- YUTaTh ¥ aHAIM3UPOBATH JIAHHbIC;

- paboTarh C UCTOYHHKAMU UHPOPMALIUHU (MHCTPYKIIMH, JIUTEpaTypa, HTepHeT u 1p.);

- BBICTYIIATb C TBOPYCCKUMU IIPOCKTAMU HAa KOHKYPCHBIX MCPOIIPHUATUAX PAZTIMIHOTO YPOBHSI.



Il. Conep:kanmne Kypca BHEYPOUHO¥ J1eSITeILHOCTH

Teopusa: Beenenue B pobotoTexHuky. Po6oTel. BBeaeHue B uctoprro poOOTOTEXHUKH. MUKPOKOHTPOILIED.
[Tnata Apaynno. OcHOBBI TporpaMMupoBanus B Arduino.

Ilpakmuxa: Yupasienue cBetoanonoM ¢ Arduino. Muranue CBETOIMOJIOM, W3MEHEHHE BPEMEHH €ro
BKJIFOUEHUSI/BBIKITIOUEHHS, YIIPABICHUE UM I10 POTrpamMme

Teopusa: Toxk m HanpsikeHume. OyekTpuueckuid Tok. [lpoBomgnuku. IlomynpoBomHuku. JM3JI€KTpUKH.
Paznocte motenumanoB. Hampspkenwe. Cuna Toka. Enuaunbsr m3mepenus. OOo3HaueHHe. «3eMinsy.
OnexTponBuxkymas cwina. Mcrounumku nurtaHus. OOo3HadeHWs Ha cxeMe. OHeprus. MOIIHOCTb.
Pe3ucrtopsnl. Conporusienne. Pesuctoppl. O003HauUeHHE HA CXEME. XapaKTEPUCTUKH PE3UCTOPOB. 3aKOH
Owma. Coequnenue pezuctopos. [lapamiensHoe 1 nocneq0BaTeIbHOE COEAMHEHUE PEe3UCTOPOB. [Ipumenenue
pe3uctopoB. TokoorpannuuBarome pe3ucropbl. CTArUBarOIIME U NOATATMBAIOLIME pe3ucTopsl. Jlennurenu
HanpspkeHus. MollHOCTh  pe3sucTopoB. MapkupoBka pe3ucTtopoB. JlomycTuMas Harpy3ka M TEXHHMKA
6esomacHoctu. Bocmnamenenue pesuctopoB. CBeroamoabl. [luon. Onexrtpoabl. Awnoa. Karog.
[TonynpoBoanukoBssle nuonbl. P-m nepexon. Ilpumenenne nuonos. Bemnpsamurenu. Boagumup dEnoposuy
MutkeBuy. CBeToW3Iy4aromuid auoj. DiekTpontoMunecuennus. Oner BnamumupoBuu JloceB. Buabl
cBeTouo10B. [Ipumenenue cBetonnonoB. XapakrepucTuku cBeroauona. RGB-ceeroauon. Oprannueckue
cBeToauobl. IIpou3BOACTBO CBETOAMONOB (poccuiickue cBeToAnosl). H3mMepeHme 3JieKTpHUYECKHX
BeJiuunH. BonbT™merp, ammepmerp u oMmerp. MynbTUMeETp. AHANIOroBble M HU(POBBIE MYIbTUMETPHI.
Paspsannocts 1mudpoBoro mynbruMmerpa. OCHOBHbIE PEXHUMbl M3MEpEHUN. JlomonHUTENbHBIE (YHKIIMH.
Henutenb HanpsioxeHusi. Cxema genutens HanpsbkeHus. Ilpumepsl. Ilpumenenue nenurens uis
CUMTHIBaHUS TOKazaHui pnatuuka. l[lorpeOutens Ttoka. [loakmrouenue Harpy3ku. Pacxon sHepruu
«BOycTyo». IlpumeHuMocTs aenutens HampspkeHus. i1 4ero He MHOAXOAMUT JEIUTENb HAIMPSKEHUS.
Omnacuble (akTopsl M Bosropanue. Komaencatopwbl. Konpencatop. Emkocts. EauHuIBI U3MepeHHs.
3apsnka W paspsaka. TUIbl KOHJIEHCATOPOB. OJIEKTPOJIUTHYECKHE M KEepaMHUECKHe KOHIEHCATOPBHI.
[Tonapuocth. OmacHocTh paspyiieHus: (B3peiBa). [IpuMeHeHHEe KOHAEHCATOPOB B MHUKPODIIEKTPOHHUKE.

PesepBubiil 1 punbTpyronuit kouaeHcatop. CoequHenne KoHaeHcaTopoB. [IpenenbHbie XapaKTepUCTUKH.

Ilpakmuxka: Co3naHue MPOCTBIX JICKTPUYECKUX IeNed W3 OCHOBHBIX KOMIIOHEHTOB. Cxema paboThl
NEKTPUYECKOTO 3BOHKA. UTEHNE MapKUPOBKHU pe3ucTopoB. Co3/1aHne MPOCTEUIINX IEKTPUUECKUX LETEH,
coJepkammx pesuctopsl. IlapamienpsHoe M MOCIENOBATEIBHOE COCIUHEHUE PE3UCTOPOB. DIEKTPUUECKUE
CXEMbl C TOKOOIPAaHWYMBAIOUIMM, CTSITMBAIOIIMM M MOATATHBAIOUIMM pe3ucTopamu. M3yuenue paboTh
JMOJIOB B 3JeKTpruyeckod nenu. Co3naHue 3JIEKTPUYECKHX CXeM co cBeroauonaMu. llocmenoBartenbHoe
COEMHEHHE CBETOAMOJOB. BbIuMCIEHNE CONPOTHUBIEHUS TOKOOIPAaHWYMBAIOLIETO pPE3UCTOpA i
cBeToAno/a. M3ydeHHe OCHOBHBIX pEXHMOB paboThl MyJlbTHMETpa. M3MepeHue MyIbTUMETPOM
HanpsDKEHUS, COIMPOTUBJICHHS M CHJIBI TOKa. VI3yueHue [OMOJHUTENbHBIX (QYHKIMI MyJIbTHUMETpA.
W3mepenue temmneparypbl ¢ IOMOIIbIO TepMomapsl. VM3MepeHne HampsyKeHus B LIETIH C Harpy3kod u 0e3
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Harpy3ku. Co3/laHie MPOCTEUIIEH CXEMBI C ACIUTEIEM HanpshKeHHs. Pacd€r siekTpuuecKux mapameTpoB
uenu. [lpuMmeHeHHs KepaMHYECKUX KOHAEHCATOPOB IPH CO3JAaHMM CXEM C  HCIOJIb30BaHHEM
MHUKpOKOHTpoJuiepa Arduino. M3ydeHue »SIEKTpHUYECKHX Lened ¢ (QUIbTPYIOUMM M pPE3epBHBIM

KOHJACHCATOpaAMH. HOCTpOCHI/Ie Fpa(bI/IKa N3MCHCHUA HAIIPSKCHUA.

Teopua: TloHaTuss mnporpaMMbl W alTOpuTMa. YcCiIoBHs, UHMKIBL, GyHKIuH. Cpena pa3padoTKu
npujioxkeHuii. Cpena pa3paboTKu MPUIIOKEHHUH st MEKpOoKoHTposuiepa Arduino. S3eik C/C++. CTpykTypa
nporpamMbl.  Omeparopusie  ckoOku.  Koncrantel.  KomMmentapuu.  YmpaBieHue  IU(PPOBBIM
BxoAoM/BeixogoM. CiydaitHeie uucna. I[lepemennsie. IlpucBaunBanue. ApudmeTHUYecKHE ONEPALUH H
MareMaTthyeckue (QyHKIUU. YClIoBHBIM omeparop. Omeparopsl cpaBHeHus. Iuxiel. KoaupoBanwue

I/IH(bOpMaI_[I/II/I. Z[BOI/I‘IHOC KOJIHUPOBAHHUC. KO,Z[HpOBaHI/Ie I/IHq)OpMaI_II/II/I C IIOMOIIIBIO CBETOAMUOJ0B.

Ilpakmuxa: Pa3zpabGorka anroputMa (QyHKIMOHHMPOBaHMS cBeToopa Ha Pa3HOIBETHBIX CBETOAMOJAX.
N3zyuenue cpenpl pa3paboTku npuiioxkeHuil. Co3qanue cXemsl C OIHUM, IBYMs, TPEMS U T.J. CBETOAMOAaMHU.
[TporpaMMHOe ympaBieHHE TOCIEIOBATEIFHOCTHIO BKIIOYEHHUSI CBETOAMONOB M BPEMEHEM WX TOPCHUSI.
Co3manue MoJenu, ONMCHIBAIONICH paboTy EM0YHON TUPISHABL. YIpaBlieHHE BKIIOUYEHHEM/BBIKIIOUEHUEM
CBETO/AMO/I0B, NOAKIIOUEHHBIX K Arduino. Co3maHue M KOHTPOJb CUYETYMKOB BKIIIOUEHHH CBETOIMOJIOB.
Co3nanue KOJOBOHM TaOiMIIbI, HCHONB3YS IOCIENOBAaTEILHOCTh CBETOAMOAOB M KOAOBOrO Tabyo W3

CBCTOAHNOOOB. HpOFpaMMHOC YIIpaBJICHUC nepez[aqeﬁ 3aKOAUPOBAHHOT'O COO6H.[CHI/I$I.

Teopusa. Uto Takoe curHanbl. Kakue BUABI CUTHANIOB CYIIECTBYIOT. Y CTPOWCTBO ammapaTHOM I1aThopMbl
Arduino: Atmega 328 u FT232. . 3MeHeHHe SpKOCTH CBETOAMOA C MOMOIIbIO IIUPOTHO-UMITYJIbCHOMN
Monysiuu ¢ nomomeio ¢ynkuuid delay() m analogWrite(). Ynpasinenne RGB-cBerommonom. Co3manue
reHeparopa I[BETOB pajyru C Tmomolsio ApayuHo, noteHiimomerpa u RBG-cBerogmona. [lepemennbie
pesucropel. dotopesuctop. Ilpumenenume. 3Byk. I'pomkoroBopurenu. IIbe3osnexrpuueckuii 3¢ddekr.
[Tre30kepamuueckue u3iyyaTenu (mbe3ousnyudaTenu). ['enepupoBanue 3Byka Ha nbe3ousiayydarene. Tabnuna
COOTBETCTBHS 4acTOThl U HOT. [locrnenoBarenbHOCT HOT Kak MaccuB 3jieMeHToB. Maccussl. MHTepdetic
YesoBeK-MalnHa. MUHHATIOpPHOE MEXaHUYECKOE YCTPOICTBO JUIsl epeayn CUrHajia (BBoja nHGOpMaIum).
[Tpumep MNOAKIIOYEHHS KHOMKH K KOHTposiepy Arduino. @DYHKIMH CBSI3M MHMKPOKOHTpOJJIEpa C
KomnbioTepoM. CU€TuMk HakaTMi Ha KHOIKY. A30yka Mop3e. IIpobnema npebesra KOHTakTOB. DyHKINH
CBSI3M MHKpOKOHTposiepa Arduino ¢ kommnbiorepoM. Jlatumku pgaBneHus. Tenzopesuctop. [IpuHimn
nenctBus, npuMmeHeHue. Tenzoctaniusa. Jlatumku marautHoro moisa. Dddext Xomra. datunk Xosia.
IIpumenenne. Cuctemsl 3alUTHI U KOHTpOJIA. CHUCTEMa KOHTPOJIE OTKPBITHS ABEpEel. EquHuIEl n3MepeHus
temneparypbl. Jlatunku temmneparypsl. Lludpossie natunku. Murepdeiic 1-Wire. Cxema MOIKIIOUYEHUS
nmaruyrka K Arduino.

Ilpakmuka. Pabota ¢ nudpoBbIMH U aHAJIOTOBBIMH CHUTHAJIaMU Ha NMPUMEpPE AATYUKOB OCBELIEHHOCTH U

pacCTOsAHUA. IToaxmroyeHue CCPBOMOTOpPA. YHpaBHCHI/IC YrJIOM MMOBOPOTa CEPBOMOTOPA B 3aBUCUMOCTH OT

6



3HA4YEHUs1, MOJYYEHHOr0 C JaT4YMKa paccTOsTHUS. MOHUTOPUHT IM(POBBIX MOKa3aHUIl ¢ (oTope3nucTopa ¢
MIOMOIIBI0O MOHUTOpPA IOCIeNoBaTeIbHOro uHTepdeiica. [lorck kordpduinmeHTa nepeBosa CONpOTHBICHUS
¢doropesuctopa B nuppoBoil kona. Cxema ympaBiIeHHsS BKJIIOYEHHEM CBETOIUOJA B 3aBUCHMOCTH OT
OKpYKarollel  OCBEIIEHHOCTH.  M3ydyeHue  MOJenM  CUCTEMbl  YIPABICHUS  aBTOMATHYECKUM
BKJIFOYEHHEM/BBIKIIIOUEHUEM OCBELEHMs. VI3ydeHue cOoOTBETCTBHS HOT U 4YacToT. M3ydeHue paboOThI
IPOTOTHIA  MY3BIKAJbHOM  OTKPBITKM  (Iukarynaku). [loakimroyeHus — ynpaBisoled  KHONKM K
MUKpOKOHTpoJutepy. Cu€Tunmk HakaTuil Ha KHOMKY. V3ydeHuWe M NporpaMMHOE peHIeHHE MPOOIEMBI
npebe3ra KOHTaKTOB. M3yueHue cucteMsl BBOJAa MH(OPMAIINH, HCIIONB3YIOIIEH Beero 2 KHONKU. KoHTpob
ITOKa3aHUN TEH30JlaTYMKa U YIPABICHHUE CBETOIMONAMHU, B 3aBUCUMOCTH OT IoKa3aHui. Co3gaHue MoJenu
UGPOBOro cuaoMepa (B 3aBUCUMOCTH OT CHUJIbl HAXKATUS HA JAaTYMK 3aroparoTcsi HECKOJIBKO CBETOAMOMAOB).
[IporpaMMHBIII  KOHTpOJb COCTOSHUA pAaruuka Xosuta. Co3gaHue MOJAEIM CUCTEMBl  KOHTPOJI
OTKPBITUS/3aKpBITHS  ABepeil. IIporpaMMHBI KOHTpOJIb TeMiepaTypHoro pexkuma. Co3gaHue MOAeH

IIOKapHON CUTHAIM3ALUH.

Teopusa. OO1ue npeAcTaBIeHUs O OUMOISPHOM U IOJIEBOM TPaH3UCTOpax. TpaH3UCTOP B pEKHUME KIIIOUa.
VYipasnenue [BHUrarereM ¢ IIOMOLIbIO TPAaH3UCTOpA, a TaKXKe C IIOMOINBIO pene. TpaH3ucTopsl.
O6o3nauenus Ha cxeMme. [IpumeHeHne TpaH3UCTOPOB. AHanmoroBas U HMU(pPOBas TeXHUKA. bunomnspHeie u
nosieBble TpaH3ucTopsl. [[Baxabl Hobenesckuit naypear [>xon bapaun. [loakitodyenue TpaH3UCTOPOB IS
YIPABJICHUS! MOIIHBIMH KOMIOHEHTAMH. TPaH3UCTOP - «KUPIHYMK» JUISl IOCTPOCHHUS] MHUKPOCXEM JIOTHKH,

namsiTy, npoieccopa. 3akon Mypa.

Ilpakmuka. YnpapjieHue ABUTATENIEM MOCTOSIHHOTO TOKAa C MOMOIIBI0O TPAH3UCTOPHOIO Kiroua. A
3aTeM C TIOMOIIbl0 penie. M3ydeHue paboOThl MOJEBOTO TPAH3UCTOpA TPU yIpaBIeHUH PabOTOM
anexkTpomoropa. Co3gaHue CXEMBI.

Teopus. llBeTroBasi Mmoaenb. [[BeToBble Monmenu. AnauTuBHas 1BeToBas mozaenb. RGB-ky6. Cmemenue
useroB (cuute3). lluporHo-umnynbcHas woxyisamus (PWM). Cozmanue cxembl A MOJEIH
«JlexopatuBHblil cBeTUIbHUK». [lukn co cuéruukom. JKunkokpucramnuueckuit gucruieir (LCD).
Xapakrepuctuku. [logkmoueHne CUMBOJIBHOTO JUCIUIES K MUKPOKOHTpoJuiepy. OCHOBHBIE KOMaHIbI ISt

BbIBOJIa MH(GOpMalMU Ha 3KpaH auciies. CeMUCErMEHTHBIN HHANKATOP.

Ilpakmuxka. Co3ganue MoJieNn JEKOPaTUBHOTO CBETUIIbHMKA, Ha ocHOBe RGB- cBeronumona. IIporpamMmmuoe
ynpaiieHue paboTol CBETHJIbHUKA. V3yueHue aqauTUBHON IIBETOBOM MOJENN U CUHTe3a LBeTOB. Pabora ¢
CHUMBOJIBHBIM KUJIKOKPHCTAILIMYECKUM JucIuieeM. BpiBoj uHdopmanuu Ha skpaH gucmes. berymas

TEKCTOBAas CTPOKa. BbIBO/I MOKa3aHUI HA CEMUCUTMEHTHBIN UHIUKATOP.

Teopusa. JIpuratens noctostHHOro Toka. KoHcTpykius u npuHun padotel. Tpansuctopusiit Mmoct H-Tuma.

HpaiiBep neuratenei. CepBonpuBoasl. CoctaB. PyneBas mammHka (C€pBOMAIIMHKA). XapaKTEPUCTUKH.



[IpumeHnenne. DneKTpoABUTATENIM TOCTOSHHOTO ToKa. CrocoObl yNpaBieHHUs MOIIHOW Harpy3Koi.

MOSFET-tpan3uctop. YnpaBieHue 3JeKTPOIBUTaTEIIEM.

Ilpakmuka. TlomkmoueHwe MOTOpa TMOCTOSHHOTO Toka K Arduino. Ilpaktudeckas pabora 10
WCIIONBb30BaHUIO (YHKIMK 1J1s 1moBopora MoTopa oT 0 mo 180° m HaobGopor. Co3maHue MOJENTH IyJIbTa
yIpaBlIeHUSI KPAaHOM MOTpy3dyHKa (MCHOIb3ysl KHONKUA U cepBOMOTOpHI). Co3laHue pa3iuyHbIX Mojenei

BCHTHJIATOpPA (aBTOMaTI/I‘leCKOC YIpaBJICHUEC, YIIPABIICHUE C IIOMOIIBIO KHOIIOK, HOTGHHI/IOMCTpa).

Teopusa. Ilouemy Ba)XXHO HCIOJIb30BAaTh HE TOJIBKO AJIEMEHTHI MUTAHUS, HO U JOMOJHUTEIbHBIE CXEMbI K
HUM. 3akoH Owma. Cxembl nutanus. ClOXEHUE HaNpsHKEHUH U yBenuuyeHue Toka. [loHmxkaromme u
MOBBIIIAIOIIHE TPEOOPA30BATETN HAMIPSKCHHSI.

IIpakmuxka. VI3roToBICHUS 3apsTHOTO YCTPOMCTBA JUIsl COTOBOTO TesedoHa.

Teopusa. Bluetooth moxyne. WiFi monyine. [lapa npuemnrka u nepegatanka Ha 433 MI't. Kak noaxmrodars
Bluetooth mogyns u ympaBiaste poOoToM c cotoBoro tenedona. CBsi3b MHUKpOKOHTposuiepa Arduino c
KOMITBIOTEPOM WJIM JIPYTUMHU YCTPOMCTBAMU, TOJIICPKUBAIOIIMMH TIOCIIE0BATEbHBIN HHTEp(deiic oOMeHa
JTaHHBIMU. BCTpOeHHBI MOHUTOp ToOcienaoBareapbHoro uHTepdeiica. CkopocTh cBs3u. DyHKIMKM 0OMEHa

JaHHBbIMU.

Ilpakmuka. Co3nanue W TeCTUPOBAaHHE pPOOOTA, YIPABIIEMOr0 C COTOBOrO TeledoHa. MOHHTOPUHT
U (POBBIX IMOKA3aHMIA C TIOTEHIIMOMETPA C MTOMOIILI0 MOHHTOPA MOCIIEA0BATEIHFHOTO HHTEpdeiica.
Ilpakmuka. YctaHoBKa MOTOpOB Ha maccH. [loakiiroueHrne MOTOpOB K JpaiiBepy naBurarenei. Hanucanue
MPOrpaMMBbI JUIs JBUKEHHsI poOOTa BIIEpe.l, Ha3a/l, BIEBO M BIPaBO. AJTOPUTMBI MepeMelieHus: podoTa 1o
KBaJpary, Kpyry u TpeyroJbHUKY.

Teopusa. Ycinosublii oneparop. [lonmHoe u HemosiHOE ycinoBue. BIlOK€HHBIE LHKIBI. YIPaBICHHE U
anroputMbl. OTKPBITBIE U 3aKPBITHIE CUCTEMBI YIpaBieHus. Mojenb cBetodopa s nemexoaa. Onucanue
npuHOMNa padoTel. AnroputMm ympaBieHus. Kommosumus. AnerepHatuBa. Urteparus. Mcmnonb3oBaHue
3aaa4 U3 MKOJBbHOI'o Kypca I/IH(i)OpMaTI/IKI/I Ha J'II/IHGI\/JIHI)IG, YCIOBHBIC U HUKINMYCCKUEC AJITOPUTMEBI B CUCTEMAaxX

ABTOMATHYCCKOT'O YIIPABJICHU. PaGora co CTPOKOBBIMHU IICPEMCHHBIMU.

Ilpakmuxa. Co3gaHue M TECTUPOBAaHHWE AJITOPUTMA pPadOThl YCTPOMCTBA C HECKOJbKUMH JaTUUKAMU
paboTaromiero MnoJHOCThIO Ha OCHOBE uX Noka3zaHuil. Co3ganue Mmoneneit ceeropopa. Co3nanue nporpamm
ynpaBieHus: paboTol pa3nuYHBIX Mojenel ceerodopa. Peanusanus K1accCHYeCKnX aJroOpuTMOB PabOTHI CO

CTPOKOBBIMU [T€PEMEHHBIMU (MTaJIMHAPOM, CHACTIUBBIA OMIIET).

Teopusa. AnropuT™ ABWKEHUS T10 JIMHUU 1O IBYM AaTyukaM JuHuH. Kyoudeckuii anroputm. Bo3moxHOCT
HAKOIUICHUS OIIUOKU U OLIEHKH CKOPOCTHU €€ U3MEHEHHS.
Ilpakmuka. Co3naHue U TECTUPOBAHUE CIIEN0BATEINS 110 JINHUU.

T eopui. P 8.3p8.6OTKa AJITOPUTMOB OPUCHTAIIUU B ITPOCTPAHCTBE IO AATYHUKY pACCTOSIHHA.



Ilpakmuka CO0pKa ¥ UCIIBITaHKE pOOOTa N30ETaIOIIET0 MPEIATCTBUS.

Teopusa. Yupasienue po6oToMm ¢ momotisio nmporpammbl RoboCam. Co3ganue cepBepa M MOJIKIIOUYEHHE K
HEMY C OMOIUIbIO KIIMEHTA.

Ilpakmuxa. Ynpasienue podoToMm ¢ momoiisio nporpamMbel RoboCam. Co3nanue cepBepa U HOJKITIOUEHUE
K HEMY C ITOMOUIbIO KITUEHTA.

Teopusa. Ilpumepsl peanbHbIX CTapTan-nmpoekToB. [Iytn ux pasButus. Dtansl pabot. OCHOBBI KOMaHIHOM
nesTenbHOCTH. [IpuMepbl COBpeMEHHBIX POOOTOB U PEIIaeMbIX MPOEKTOB. TeopeTndyeckas MHINBUAYATbHAS
MOMOIIb B HEOOXOAMMBIX BOITPOCAX.

Ilpakmuka. Pabota Haj NpUAYMaHHBIM BapUaHTOM OTHOCUTENIBHO OBICTPOTO M HECIOXKHOTO cTaprara.
Pa3paborka unmen mpoekra. O6o3HaueHue ¢yHkipmoHana pobdora. Ilonck HeoOX0AMMON KOMIOHEHTHOM

0a3bl, Moynielt u natunkoB. COopka mporotuna podora. Otinanka podora. JleMoHCcTpaius podora.



I11. TemaTnyeckoe NIaHMPOBaAHHE

No HanmenoBanue Bcero Teopus [IpakTuka
n/n paszena, 4acoB (MHTEpaKTUBHBIC
TEMBI 3aHATHUSA)
1 BBenenue B poOOTOTEXHUKY 2
2. OCHOBBI JIEKTPOTEXHUKHU 8 4 4
3. AunroputM. [Iporpamma. OCHOBBI
5 2 3
s3pika C
4. Amnanorosbsle 1 TU(PPOBBIE CUTHAIIBL,
JATUYUKH 6 3 3
5. TpaH3UCTOPHBIIN KITIOY 2 1 1
6. NuaukaTopsl v qucriien 3 1 5
7. VYipasieHue gBurareiieM
MOCTOSTHHOTO TOKa ¢ Arduino ¢ 4 2 2
MIOMOUIBIO IpaiiBepa
8. CXeMBI IEKTPUYECKOTO MUTAHUS
4 2 2
9. CoenuHeHHEe ¢ KOMITBIOTEPOM 2 1 1
10. C6opxka maccu poboTa, ero MexaHuka
u snekTponuka. Ezna Bnepen-nazan- 2 2
BJICBO-BIIPABO
11. ABTOMaTU3UPOBAHHBIE CUCTEMBI 3 1 2
yIpaBIeHUS
12. CrnenoBarenb 10 JTMHUA 4 1 3
13. Po6ot, opuenTHpytomuiics B 2 1 1
IPOCTPAHCTBE
14. VYnpasnenue poOOTOM OT IEPBOTO 4 2 9
Tuna
15. COopka KypcoBOTO MPOEKTA 17 7 10
16. HToro 68 29 39
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IPUJIOKEHME 1. KAJIEHIAPHO-TEMATUYECKHAM IVIAH ITIPOT PAMMBI

Ne /it HasBanue Tembl KomuuecTBo Hara (015
4acoB 00vbeMHbIX
npocpamm
MOJICHO YKA3amb
HoMep Hedelu)
1 BBenenue B poOOTOTEXHUKY 2 1
2 OCHOBBI JIEKTPOTEXHUKH 8 2-5
3 AnroputM. [Iporpamma. OcHoBHI si3b1ka C 5 6-8
4 AHaznoroBble ¥ IU(PPOBBIC CUTHAIIBI, JATYUKU 6 8-11
5 TpaH3uCTOPHBIN KITFOY 2 11-12
6 WNuaukaTopsl U AUCILIEN 3 12-13
7 VYrpaBieHue ABUTaTENIeM ITOCTOSIHHOTO TOKa C 4 14-15
Arduino ¢ moMombko JIpaiiBepa
8 CxeMbl JIEKTPUYECKOr0 MUTaHUS 16-17
CoenrHeHrE ¢ KOMIIBIOTEPOM 18
10 COopka maccu po00Ta, ero MEXaHHuKa U AJICKTPOHHKA. 5 19
E3na Briepen-Hasaj-BieBo-BIIPaBO
11 ABTOMaTH3UPOBAHHBIE CUCTEMBI YIIPABICHUS 3 20-21
12 CiegoBareib IO TUHUHU 4 21-23
13 Po6Got, opueHTHpyIOUicS B MPOCTPAHCTBE 2 23-24
14 YrpasiaeHue poOOTOM OT IEPBOTO JIUIIA 4 24-27
15 C6opka KypcoBOTro MmpoeKkTa 17 27-34
HUroro: 68 34

11



