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1. IlosicHuTeILHASI 3aNIMCKA

JlononHuTenbHas oOpa3oBarebHast mporpaMma « OCHOBBI POSKTHOM JIEATEIbHOCTH:
AIIEKTPOHHAST WHXXEHEpUs» OpPUEHTHpPOBaHA Ha (HOPMHpPOBAHHE YMEHUI M HaBBIKOB
HNPOEKTHOM AESITENLHOCTU B 00JIACTH JIEKTPOHHON MHKEHEPUU: YMHBIM TOPO, UHTEPHET
Beniei.. OCHOBHOI LI€TIbI0 MPOrpaMMBbI SIBIISIETCSI HAYYUTh OOYYaIOIIUXCS JaTh OCHOB
INPOEKTHOM JeATeNbHOCTH M (OPMHUPOBATH HABBHIKOB IO pPa3pabOTKe 3IIEKTPOHHBIX
YCTPOMCTB, CUCTEM C MPUMEHEHHEM TeXHOIOTHH «VIHTepHET Beeiy.

Bo3spact o0yuaromuxcs, y4acTBYIOLIUMX B peajvd3alii JAaHHOW mporpammbl 11-14
net. [Iporpamma paccuntana Ha 1 rog oOyuenus. Ha peanuzanuio Kypca oTBOIUTCS 3
yaca B Hegento 108 yacos B roj.

AKTYaJbHOCTb  TPOTPaMMBI  ONPENENACTCS  CTPEMUTENBHBIM  pPa3BUTHEM
AIIEKTPOHHON MHXEHEPUH, B YACTHOCTH TEXHOJIOTHU YIIPABJICHUS O0BEKTaMH (BEIIaMHu)
yepe3 MHTEPHET. YKe CTallo OOIIeOCTYIHBIM M MOBCETHEBHBIM 3aIlyCKaTh JIBUTATEIh
MAIIMHbI, HAXOSICh IOMa, OTCJICKUBATH TEMIIEPATYPY B 3arOPOJHOM JOME, HaXO/sICh B
TOPOJICKOM KBapTHPE 32 COTHU KHIIOMETPOB, 3aIyCKaTh MbUIECOC JUIsl YOOPKU 10 BAIllero
npuxona U MHoroe napyroe. CoBpemenHoe paszButue |T u BiIuMsiHHE TEXHOJOTHHA Ha
yIIydllIeHHe KauecTBa JKU3HH B COBPEMEHHOM IHH(pOBOM oOIIeCTBe MNPUBOIUT K
MOBBILIICHUIO MHTEpEeca y IIKOJIBHUKOB K OCBOGHHUIO TexHonoruu «VHTepHeT Bemiei»
(anrm. internet of things, loT). [Iporpamma o0yclaBiIrBaeT
JMYHOCTHO-OPHUEHTUPOBAHHYIO MOJIENIb B3aUMOACHCTBUSA, Pa3BUTHS JTUUYHOCTH peOEHKa,

€TI0 TBOPYCCKOI'O IMTOTCHIIHAJIA.



HoBuaHa u otnuuntensHblie 0CO6eHHOCTU NporpamMMbl

HoBu3na mnporpammbl 3akiro4aeTcsi B HOBU3HE CAaMOM TEXHOJOIMU «UHTEPHETA
Bemieiy. OTIMYUTEeTHON 0COOEHHOCTBIO TIPOTPAMMBI SIBIIICTCS €€ HaIllpaBJICHHOCTh Ha
pa3paboTKy M peaqu3aliio CaMOCTOATEIHLHO pa3pabOTaHHBIX MPOEKTOB, PEaTU3YIONINX
TEXHOJIOTHIO «HMHTepHeTa Bemei». [Iporpamma «OCHOBBI NPOEKTHON JEATEIbHOCTHU:
AJIEKTPOHHAS WHXKEHEPUs» Pa3BUBAECT TBOPUYECKUE CIIOCOOHOCTH y4aIlIUXCS, MOOYKIaeT
VX UHULMATUBY U YMEHHUE CAMOCTOATENBHO MBICIUTh U PEATU30BbIBATh CBOU 3aMBICIIbI,
YBEPEHHOCTh B ce0€ M CBOMX CWJIaX. B mporpamme peaau3yeTcs depelOBaHHE BHUJIOB
NESATEIbHOCTUA MPAKTUYECKONH U TeopeTnudeckou. Ilpudyem Teopernueckue cBeneHus (o
CBOMCTBAX T€X WJIM MHBIX TEXHUYECKUX YCTPONCTB, MaTepHajoB, ClIOco0ax ux 00paboTKu
Y XpaHEeHHs W T.J.) OYEHb Pa3HOOOpa3HbI, 3aTPAruBalOT TaKUe MPEAMETHl Kak (U3MKa,
uHDOpMaTHKA, TEXHOJOTHSA, MaTeMaThKa, XuMHUsA, Ouojorus. JlomoaHUTEIbHAS
oO1ieoopazoBarenibHas mporpamMMma «OCHOBBI MPOEKTHOM JEATEIHOCTU: DJIEKTPOHHAS
WH)KEHEpUs» COCTaBJICHA C Y4YE€TOM BO3PACTHBIX W MHAUBUIYAIbHBIX OCOOEHHOCTEH
JICTCH.

esap mporpaMmpl: HAyYUTh CTAaBUTH U PEIIATh 3aJja4U MO pa3pabOTKe YCTPOMUCTB C
MPUMEHECHUEM TEXHOJOTUU «MITHTEpHET BEMIEH».

3agaum nporpaMmsi:

Oo0yuarommue

* Hayuutpe pabore ¢ mporpaMMHO-anmapaTHbIMM CPEJICTBAMHU TPHU peaau3aiiu
3a7]a4 «MHTEPHETA BEILIECH;

* HayuuTe OCHOBaM »JJIEKTPOHMKH M CXEMOTEXHUKHU ISl pean3aluu 3aaad
«MHTEpPHETA BEILICI»;

* Hayuute mpoektupoBath |0T - ycTpoiicTBa CaMOCTOSITETLHO MCHOJB3YS
MOJTyYEHHbIC 3HAHUS, YMEHUS U HABBIKU.

Pa3zBuBaromniue

* Pa3ButHe nmo3HaBaTeIbHOM JI€ITEIBHOCTH.

* Pa3BuTh uHTEpEC K pa3IMYHBIM CPEACTBAM, HOBBIM TEXHOJIOTHSIM.

* PasBuBaTh JIOTMUYECKoe, OOpa3HOE, TEXHUYECKOE MBIIIIEHUE; CIOCOOHOCTh
TBOPUYECKH ONEPUPOBATH MOJYYEHHBIMU 3HAHUSAMMU.

BocnurarteabHbIe



* BocnutbiBaTh yMeHHE BBINOJHATH PadOTy KOJUIEKTUBHO, 3aKpEIUIATh IMpaBHiia

COBMECTHOM JACATCIIbHOCTH.

* BocnurbsiBath YCUAYNUBOCTb, BHUMATCIbHOCTD;

* BocnurbsiBath CaMOOPIraHnu30BaHHOCTD.

2. [lnanupyemMblie pe3ybTaThl M CIIOCOGHI ONpeAe/IeHUs UX

pe3yJIbTATUBHOCTM.

byayr 3HaTh

byayr ymersn

dopma aTTrecTAlNK

HpaBI/IJIa 110 TCXHHUKC

Cobumonath npaBuia

0€301acCHOCTH. TEXHHUKH 0€30I1aCHOCTH Ha
3aHATHIX

OcCHOBBI [IporpamMmmupoBaTh

[IporpamMmmupoBaHus MUKPOKOHTPOJIIEPHI JIsI

MHUKPOKOHTPOJIJICPOB JIA
YIIPaBIACMBIX TCXHUYCCKUX

CHCTCM.

YIIPaBIACMbBIX TCXHUYCCKUX

CHUCTCM.

OcHOBBI IMPUMCHCHUA

JaTYUKOB.

BriOupats, noakitouaTh u

HaCTpanBaTb JaTYHUKH.

OCHOBBI CO31aHUsA

YIIPaBIACMBIX CUCTCM.

Pa3pabateiBaTh

YIIPaBIIsIEMbIE CUCTEMBI 110
texHonoruu «HrepHera

BEILIEN).

[To okoHUaHUU Kypca
ydarniuecs co3aroT
WHIVBUAYAJILHO WU B
KomaH/ie (He 6osee 3
YeJIOBEK) UTOTOBYIO
paboTy, BKIIOYAIOIIYIO
B ce0s BCce paHee

HN3YUYCHHBIC ITPUHIUIIBI

HpOCKTI/IpOBaHI/ISI

YCTPOMCTB 110
Texnonornu

«HTepHeTa Bemwen».

[To utoram peanuzauuu [Iporpammel y yuanuxcst 10JKHO COPMUPOBATHCS

npeaAcCTaBJICHNC O COBPCMCHHLIX JTallax p33p360TKI/I YIIpaBIACMBIX CUCTEM U MCTOAOB UX

NpOeKTUpOBaHuA. JIoMKHBI OBITH CPOPMUPOBAHBI CIEIYIOLINE YMEHUS U HABBIKU:

KonuyecTBEHHBIE:

* HE MEHee JABYX CKOHCTPYHpOBaHHBIX 0T yCTpoNCTB pa3HOTO YPOBHS CIOKHOCTH;

* pa3paboTaHHBII B KOMaH/I€ MPOEKT YNPABISAEMON CUCTEMBI IO TEXHOJIOTHH

CMHTEPHETA BELIECH».

KauecTBeHHBIE:




* YMEHHUE NPOrpaMMUPOBATh YNPABISIEMYIO CUCTEMY;

° CO6I/IpaTL pa6OTaIOHIyIO CUCTEMY M3 UMCIOIUXCA KOMIIOHCHTOB,

dopma aTrrecTanum

I[J'I}I IMMOABCACHUA NTOT'OB pCaIn3allii IIPOIrpaMMEI IIPECAYCMOTPCHA aTTCCTAlllsA B

(dhopme 3amuThl UTOTOBOM COBMECTHOM pabOTHI.

3. YueOHO-TeMaTUYECKHUH IJIaH

NoNe Tema KommuectBo vacos @opMBbI KOHTPOJIA
Teopus | IIpaktuka | Bcero
Paznel OcHOBBI MPOEKTHOH 4 2 6
al. |[meaTenbHOCTH.
Paznel CoBpemeHHOE 6 6
I 2. |COCTOSIHHE
MUKPOIJICKTPOHUKH 5|
00sacTu YIPaBJICHMUS]
TeXHUYCCKUMH
YCTPOMCTBaMH.
[Iporpammuoe 151
anmapaTHoe  oOecrieueHue
TEXHUYECKUX YCTPOMCTB.
Pa3znelcHOBBI mporpamMmupoBaHusl2 3 15 TectupoBanue
13. | MUKPOKOHTPOJUIEPOB  JIJise
YIPaBIISIEMBIX
TEXHUYECKUX CHCTEM
Paznie(OcHOBBI MpUMEHEHUS 12 42 54
n14. |1aTYUKOB.
Pasne OCHOBBI  IIPUMEHCHHS] 3 3 6
115. [MCIOJHUTEIBHBIX
MEXaHU3MOB YIIPABIISIEMBIX
CHUCTEM
Pa3neBeinosHeHne  UTOroOBOTO 3 15 18 | Ilpaktuyeckas
16 [mpoekra. paboTta




Pa3ne[3ammra nToroBoro 3 3
7. [IpoekTa.

NTOI'O 40 68 108

4. CoaepxaHue Kypca
OcHoenbvle pazoenvl npozpammol

Pa3znes 1. OCHOBBI IPOEKTHOM ACATEILHOCTH. (6 4acOB).
Uro Takoe mpoekT. JKW3HEHHBIM HMKJI MPOEKTa. AHaIW3 CUTyaruu, (Qukcanus
npobiembl. @opmynupoBaHue U pukcamus mpoodiaemMbl. CriocoOb! yIIpaBIeHUS MPOSKTOM.

HNuarpamma ["'anta. MeTon010rum yrpaBiaeHUsl IPOEKTaMU

Pa3znen 2. CoBpeMEHHOE COCTOSIHUE MHUKPODJIEKTPOHUKUA M OOJACTH YIpaBJICHUS
TEXHUYECKUMU ycTpoicTBaMu. [IporpamMmMHoe U annaparHoe 00ecreuyeHne TEXHUUECKUX
ycTpoicTB. (6 yacos).

Pa3znen 3. OCHOBBI MPOrpaMMHUPOBAHHUS MUKPOKOHTPOJUIEPOB [UISl YIPABIISEMBIX
TeXHHYECKUX cucteM (15 gacos).

Wzydenune cpen paszpabotku mporpamm st miatgopmber Arduino. OcobeHHOCTH
s3bIKa TIPOTpaMMUpoOBaHus Ha Tathopme Arduino. MoaenupoBanue paboThI porpaMm
IUTSL KOHTPOJIJIEPOB.

Pa3znea 4. OCHOBBI TPUMEHEHHS AAaTYUKOB. (94 YacoB).

Tunbl naTunkoB. TUIBI UCTIOTHUTEIHHBIX MEXaHU3MOB. AHAJIOTOBBIE U IU(POBBIC
natuuku. CriocoObl mojkitoueHusd. BwiBog u Busyanuzaums naHHbIX. [IpakTuueckas
pabota «OxpanHas curHanu3anus». UK-natunku. Bluetooth-natunku. Wi-fi qarunkn.

Paznen 5. OCHOBBI NPUMEHEHHS HCIHOJHUTEIbHBIX MEXAaHU3MOB YMPaBIISEMbIX
cuctem (6 yaca).

[Ipumenenue ycTpoWCTB O€CpOBOAHON TMepeaud AAHHBIX JUIsl  YIOPABJICHUS
IBUKYIIUMHUCS JieTaiasiMu. OCHOBBI CO3JJaHUS YIIPABIISIEMbIX CUCTEM OCBEIICHUS.

Pa3nen 6. BeimosHenne nrtorosoro mpoekTta. (18 gacos).

Pa3paboTka U BBIMOJIHEHHE UTOTOBOTO IMPOEKTAa B COOTBETCTBUU C KPUTEPUSIMHU

OLICHUBaHUS.



Pa3nen 7. 3ammra uTOoroBoro mpoekTa. (3 yaca). 3amura MpOBOJIUTCS MO 3apaHee
pa3paboTanHbIM KpuTepusiM. OOydaromuecss BHIOMPAIOT WM MONIy4aroT Temy. Moryt

pa6OTaTL CaMOCTOATCIIbHO UJIM B MUHH I'PYIIIIax HE Oosiee 3-X 4YeJIOBEK.

Memoowr opeanuzayuu yuebHo2o npoyecca

I[JIH JOCTHOKCHHUA I1I0CTABJICHHBIX HGHGI;'I H PpCHICHHA IIOCTABJICHHBLIX 3aaad

HCIIOJIb3YIOTCsA CI)OpMI:I MMPOBCACHMUA 3aHSITHM C aKTUBHBIMU METOAaMH O6yLI€HI/I$I:

* 3aHATHE B PopMe MPOOIEMHO-TIOMCKOBOH €SI TEIbHOCTH;
* 3aHATHE B (JOPME MO3TOBOTO IITYPMA;

° pa60Ta HaJl IIPOCKTOM B KOMAHAC.

Dopmvl u MemoObl KOHMPOJIAL:
* TpPaKTHYECKHE paOOTHI;

¢ TIPOCKTHasA ACATCIbHOCTD.

XapakTepucTHKA Y4eOHOI0 mpouecca:
* IIpU U3YYEHUH KypCa UCIOJIb3YIOTCS NPAKTUUECKUE padoOThI;

* Kypc 0Oy4eHMs 3aKaHYMBAETCS BBIIOJHEHUEM M 3alIUTON MUTOrOBOWM COBMECTHOM
padoThI.

Dopmbl nposedeHust 3aHAMUL

Pazvacnenue meopemuueckozo mamepuana. MOXET TNPOBOIUTECS B BHIE
MIPEACTABIICHNUS MPE3ECHTAllMU WM HEMOCPEACTBEHHOTO IOKa3a MpuMepa pa3padoTKH,
coJieprKaliero HeoOXOIMMBIN y4eOHBIN MaTepuan. Matepuan MOXKET MPOCMATPUBATHCS
COBMECTHO C TIOMOUIBIO MPOEKTOpPA WM OTKPHIBATHCA KAK CETEBOM PECYpC KaxAbIM
y4aluMcs Ha CBOEM KOMIIbIOTEpE (IEMOHCTPAIIMOHHBIN I HAIJISIIHBINA METO).

Ilpakmuueckoe oceoenue H06020 Mmamepuana. BbIIOIHEHUE TNPAKTUYECKUX
YOPAKHEHUN Ha Ka)XXIOM 3aHSATUU O]l KOHTPOJIEM Ie/1arora.

Hmozosasa coemecmnan padoma. 3aBepliaeT HU3yuyeHHE Bcero Mmartepuana. YToObl
MPOJIEMOHCTPUPOBATh BCIO CyMMY 3HAHMM M TMPAKTUYECKUX HABBIKOB. Yualuecs B
KOMaHJIe JOJDKHBI BBIMOJHUTH MPOEKT Ha 3alaHHYI0 TEMYy WM pPealn30BaTh CBOM
TBOpUecKui 3ampicen. 2.3 . [lmaHupyembie pe3ynbTaThl U CIIOCOOBI OIMPENEICHUS HX
PEe3yIbTATUBHOCTH.

[lo wroram peanuzauuu IlporpamMmbl y ydYalmmxcs JOJDKHO C(HOPMHUPOBATHCS
MIPE/ICTaBIIEHUE O COBPEMEHHBIX 3Tarax pa3pabOTKHU YIPaBIsIEMbIX CUCTEM U METOJI0B X

MIPOEKTUPOBAHUS.



JUisi moaBeaeHUs MTOrOB pealn3alry IPOrpaMMbl NIPEIyCMOTPEHA aTTECTALMS B

(dbopMe 3alIUTHl HTOTOBOM COBMECTHON pabOTHI.

Conepsxkanue nporpamMmsl.

Pa3znes 1. OcHOBBI POEKTHOI 1€ATEIbLHOCTH. (6 YacoB).
Uro Takoe mpoekT. JKW3HEHHBIM NMKJI MPOEKTa. AHaIU3 CUTyaruu, (Qukcanus
npo6nembl. DopmynupoBanue u pukcamnus mpoodiaembl. CriocoOb! yIIpaBIeHHUS MPOSKTOM.

Jwnarpamma ['anTa. MeTonosiorum ympasieHus: MpOEKTaMu

Pa3znes 2. CoBpeMeHHO€ COCTOSIHME MUKPOJIEKTPOHUKH U 00J1aCTH YIIPABJICHUS
TeXHHYEeCKUMHM ycTpoiictBamu. IIporpammHoe u anmapatHoe o0ecne4yeHue
TEXHUYECKHX YCTpoiicTB. (6 yacos).

CoBpeMeHHOE COCTOSIHUE MUKPOIJIEKTPOHUKHU U 00JIACTH yIPABICHUS TEXHUYECKUMHU
ycTpoiicTBamu. [IporpamMmMHOe W ammapaTHoe OOeCIeYeHHe TEXHHUYECKHUX YCTPOMWCTB.
[TonsiTue xanana nepenaun nHpopmaiuu, oOpaTHas CBA3b, KoAupoBaHue u T.1. Hosoe
BO3MOXKHOCTH KOMMYHHKAIIUU MEXAY HECKOJIbKMMU CHUCTEMaMH, CHOCOOHBIMH
VIPaBIATh JIPYyr JPYroM. 3HAKOMCTBO C TEXHOJIOTMEH «HUHTEPHETA BEHICH.
[IporpamMmMmHoO-anmapaTHble CpPEACTBA JUIsl pealu3aluu 3anad nporpammbl  «OCHOBBI
MPOEKTHOMW JIEATEIbHOCTHU: AJIEKTPOHHAS HHXKCHEPUS.

Paznen 3. OcHOBBI MNPOrpaMMHUPOBAHMS  MHKPOKOHTPOJLIEPOB  IJIA
ylpaBJ/isieMbIX TeXHUYeckuX cucteM (15 yacon).

W3zydenue cpen pa3padboTku mporpamm Juis miatdopmber Arduino. YcraHoBKa cpejibl
nporpamMupoBanusi Arduino, ycTaHOBKa JpaiBepoOB, 3allyCK MPOCTCHUIINX MPOTPaMM.
OcHoBbI mocTpoeHus 3nekTpuyeckoi nenu. [lpunnuner padotsr WM. PaGora c
MakeTHOM TaTou. [loakimtoueHne 3IEKTPOHHBIX KOMIIOHEHTOB: CBETOJUO/I, PE3UCTOD,
KHOTIKA U JIp.

OcoOeHHOCTH si3bIKa MpOrpamMmupoBanus Ha Miargopme Arduino. CrocoOsr
KOMITHJISIIIMK | 3arpy3KH kKoja Ha miardopmy Arduino. IMonkmouenue XKXX-aucmiees u
CBETOJMOAHBIX NHIUKATOPOB.

MopenupoBanue paboOThl mporpamMm Juisi KOHTpoJiepoB. OCHOBBI MpeCTaBICHUS
3BYyKa B BBIYUCIIMTEIBHBIX CI/ICTeMaXg 3BykoreHepauusa npu nomomu M.

Oco0eHHOCTH 3BYKOBOM I'€HEepalluid Ha MUKPOKOHTpOJIEpax.



Pa3znes 4. OcHOBBI NPUMEHEHUS JATYUKOB. (54 4acoB).
Tumnb! naturkoB. PasHoBuaHocTH natunkoB. KoHTakTHbIE, 0ECKOHTAKTHBIE
JaTYUKU, TaTYUKHU IBHXKEHUS, OCBEUICHHOCTH, PACCTOSHUS, TATYUKHU U300paKeHHUsI

(KaMepH), AAaTYUKKU TOKA, HAIMPSXKCHUA, TCH30AATUYWMKH, HHTCIUICKTYaJIbHBIC JaTYUKH.
12

Tunbel UCMONHUTENBHBIX MeXaHU3MOB. [lpuHumMn paboOThl HUCIOTHUTEIBHBIX
MexaHu3MoB. [IpeoOpa3oBaHue  3INEKTPUUECKOM JHEPrUUM  BO  BpalllaTeIbHOE
MEepPEMEIICHHE BBIXOJHOTO Baja B COOTBETCTBUM C KOMAHIHBIMH CHUTHAJaMH,
MOCTYMAIUMHA OT aBTOMATHUYECKHX PETYJHUPYIOUUX U YNPABISAIOMIUX YCTPOUCTB U
KOMaHJIJaMd CO [IUTOB yMpaBlieHUA. VICTIOTHUTENbHbBIE MEXaHU3Mbl B CHCTEMAax
ABTOMATHYECKOTO PEryJMPOBaHMS (JaTYMK OOpaTHOM CBSI3M — OJIOK CHTHAJIM3AIAN
MOJIOKEHUS BEIXOJHOTO BaJia), PEKUM PYYHOTO YIIpaBICHUS.

AHanoroBeie W 1H(ppoBble MaTYMKA. CrnocoObl TMOAKIIOYEHHS] AHAJOTOBBIX H
1 dpoBbIX JaTYUKOB. OCOOEHHOCTH PabOTHI C MAKETHOM TIIATOM.

BriBon u Bu3yanuzanus naHHbeiX. [IpocTeiiniie MeToabl MHAUKAIIMU, UCTIOIb3YEMBbIE
Ipu  OTJaaKe HWHPOPMAIMOHHO-YIPABISIONIMX CHUCTEM. BHeIIHWE mpephiBaHUS Ha
Arduino u obmacts ux npumenenus. Coobrienue ¢ 1K mocpencreom Serial. CriocoObt
nporpaMMupoBanus Ha Arduino. Pabota ¢ perucrpaMu M MOpTaMH BBOJA-BBIBOJA.
OCOOCHHOCTH TIOJK/IIOUCHHUS MHUKPOKOHTpoJuiepa Ha Arduino. Pasiawuuss MeTomoB
HAMKMCaHUs MPOrpamm Jyis wiatdopmel Arduino.

[Ipaktruueckas pabora «OxpaHHas curHanu3aiusy. Pene nmpenensHoro yposHs. Pene
cMmelenus. Pene mpoBoaHoro nwuieiida. Pene GecnpoBonnoro nutedida (uHbpanyy,
panuonyd, yJiabTpa3Byk). YmpasjieHue ¢ momoinbio Arduino ycrpoiictBamu Ha 220B.
VYrpasieHne BBICOKOBOJIBTHOM HArpyskoi ¢ momoinbsio Arduino. Tlogaya ynpaBiasionmx
curHaioB or Arduin0 Ha 0a3y KJIIOYEBBIX TPAH3UCTOPOB. YTpaBICHUE peje
BKJItOUeHUe/BrIKIIoueHue. Boibop cxem. Coopka npubopa u ero Hanaaka. Pene ypoBHs
KUIKOCTU. Pene ypoBHs 3aapiMiieHus. Pene nmpenenbHONW TeMIepaTypbl («IpalyCHUKY,
MIaBHOE, MOCTOBOe€). CHrHanmm3anus OTKpbhIBaHUS (OPTOYKH, ABepH, cerda u T.1.
Curnanusaiys MocToBasi (OOpBIB WIIM 3aMblkaHHE «uuieida»). Pene BuOpamuu. Pene
yrja HaKJIOHa.

WK-natuuku, Bluetooth-marumku, Wi-Fi-garunku. MK-gaTyuk npensaTcTBHi JUis

Arduino Ha 0a3ze ¢ororpansucropa. HHamoroBblii ceHCOp Ha (OTOTPAH3UCTOPE.



[Moaxarouenue Bluetooth-garumka. Ioakmouenne Wi-Fi moayns. TloakmodeHne K ceTu
UHTEepHET rmaTdopmer Arduino.

Pa3nen 5. OcHOBBI MPpUMEHEHHs] MCIOJHUTEIbHBIX MEXaHU3MOB YIIPaBJIsieMbIX
cucteMm (6 gyaca).

[IpumeHneHne yCTpOWCTB OECpPOBOJAHON TMepeaavyd AaHHBIX ISl yIPABJICHUS
JIBWKYIIUMHUCS ACTAISAMU. THIIBI yCTPOUCTB OSCIIPOBOIHOM Mepeayn JaHHBIX. MeTOIbI
YOPaBJICHUS TEXHUYECKUMH YCTPOWCTBaMHM TMpU TMOMOIIM HH(ppadyda, paaudoiyda,
yJIbTpa3ByKa. BUasl MOAyJeH M INIWIJOB BBIYMCIUTEIbHOM muiaTdopmbl Arduino mis
YIPABJISIONIMX U YIPABISIEMBIX CUCTEM. PaccMOTpeHre rOTOBBIX MPOTpamMM U IIPUMEPOB
C MPUMEHCHHEM MOJYyJIeH W IIWJIJIOB BBIYMCIUTENIBbHOHN miaTdopmbl Arduino. Coopka
YCTPONCTB M X HajaJKa. 3allyuTa OT BEIKHITAHUS KUIKOCTH. TepMocTaT j1s akBapuyma.

OcCHOBBI CO37aHUS YIIPABISEMBIX CHCTEM OCBelleHus. PaccMoTpeHue mnpumepos
peanu3aliyi  JIU3aHHEPCKUX MPOCKTOB YIPABISIIONIMX CHUCTEM TMPUMEHHUTEIHLHO K
TEXHOJIOTUN «HUHTepHeTa Bemei». COBpEeMEHHBIE CHCTEMBI OCBEIICHHS U CHUCTEMBI
CO37aHMs yIOTa M OTOIICHUS. Pa3paboTka yrpaBiasieMbIX CUCTEM OCBEIIICHUS Ha OCHOBE
CBETOJIMOJIOB M OTOTUICHHSI.

Pa3nen 6. BoinostHeHne uToroBoro mpoekra. (18 vacos).

Ha BpIoONHEHWE WTOTOBOTO TPOEKTa OTBOAMWTCS 2 Yaca KOHCYJIbTAIUi C
npenoiaBareyieM U 4 gaca caMOCTOSTEILHON WM TPyNIoBol paboTel. Temy mpoekTa u
KPUTEPUH OICHWBAHMS YydYallhecs IIOyJaroT OT TIperojaBareis WA BHIOMpAIOT
CaMOCTOSTEIILHO U COTJIACOBBIBAIOT € TIpenoaBatTeieM. Kpurepuu orieHUBaHHS ONTUCAHBI
B MyHKTE 2.6 JAaHHOW NpOTrpaMMBbI.

Pa3nen 7. 3amuTa HTOroBoro npoekTa. (3 yaca).

3ammTa mpoeKTa MPOBOIUTCS Ha IMOCIICHEM 3aHATHH. Ha 3amuTe mprucyTCTBYIOT BCEe
oOyuaromniecsi, MpenoAaBaTeNb, MNPEACTaBUTENb  aJAMUHHUCTpauuu w/umm  |T-
KOMITaHUH-TIapTHEpa (110 MpeABaAPUTEIILHOMY corjacoBaHMio). [To pe3ynbpTaTaMm 3amuThl
YYaIUNCS TTOJTy9YaeT OIEHKY «3a4eT/He3aueTy.

@opmMbl aTTeCTAIIMM: BBHITIOJIHCHHE BCEX TAIIOB pPa3pabOTKH YIIPABISIEMOM CUCTEMBI
10 TEXHOJIOTMH «yMHBIHA JJOM» Ha IIPUMEpPE UTOTOBOTO IPOEKTA.

3ammra MTOrOBOrO MPOEKTa MPOXOAUT B (opMe IpeaCTaBIICHUS OO0YYarOIIUMCS

TCXHUYCCKOIo 3aaaHusl Ha IIPOCKT, pa1610TafomeI?1 CUCTCMBI, OTBCTOB Ha BOIIPOCHI



npenoaasarens. OOCyXJeHUsI C y4allUMHUCS JOCTOMHCTB M HEJOCTAaTKOB IPOEKTa.
Kpurtepuu oneHUBaHUsI UTOTOBOIO MPOEKTA:

- CaMOCTOATCIIbHOCTD BBIIIOJIHCHUA,

- 3aKOHYCHHOCTb paGOTI:oI,
- COOTBETCTBHUC BBI6paHHOﬁ TEMATHKE,

- OPUTMHAJIBHOCTh U KaYECTBO PELICHUS - IPOEKT YHUKAJIEH, U IPOJAEMOHCTPUPOBAHO

TBOPUYECKOE MBIILJICHUE YYaCTHUKOB;
- CJI0’KHOCTD - TPYIOEMKOCTb, MHOTOO0Opa3ue UCIOIb3yEMbIX 3HAHUIA;

- IOHMMaHUE TEXHUYECKOM YacTh - aBTOPbl MPOJEMOHCTPUPOBAIH  CBOIO
KOMIIETEHTHOCTh, CYMEJIM YETKO U SICHO OOBSICHUTH, KaK UX MPOEKT paboTaeT;

- MHDKCHEPHBIE PEIIEHUS - B KOHCTPYKIIMH MPOEKTAa HCIOJIb30BATUCH XOPOIIIHE
WHXEHEPHbIC KOHIEIIUY;

- 3CTETUYHOCTh - TMPOEKT MMEET XOPOIIWN BHEIIHUW BUI. ABTOpPHI CIENalU BCE
BO3MOYKHO€, YTOOBI MPOEKT BHITIISAEN MPOGECCHOHAIBHO.

O6mas ¢opmyaupoBKa AJisi UTOTOBBIX NMPOEKTOB: Pa3paboraTs ympaBisieMyro
CUCTEMY  KOHTPOJIA, palOoTalollyl0 IO TEXHOJOTHH  «UHTEPHETa  BEIICH»,
JEMOHCTPUPYIONIYI0 TOHUMaHUE U3YUYEHHOTO Marepuajia W MMEIOIIETO MPaKTHUECKYIO

3HAaYUMOCTH B peaanoﬁ KHU3HU.

5. OpraHu3anuoOHHO-NIeJATOTHYeCKUE YCJIOBHS Peau3aluu MPOrpaMMbl
MarepuajibHO-TEXHHYECKOE O0ecreyeHue

3aHATUS NOPOXOIIT B XOpOIIO MPOBETPUBAEMOM M  OCBEHIEHHOM  KJlacce,
000py10BaHHOM M€EOEIbI0, COOTBETCTBYIOIIEH CAHUTAPHO-TEXHUYECKUM TPEOOBAHUSIM U
HOpPMaM BO3PACTHOM (PM3HOJIOTUU (TApPThI, CTYJNbs, YYUTEIbCKUI CTOI U CTYN).

Knacc ochnamen pabouumu MecTaMu Yyyalluxcs M IPEenojaBarens, KOTOpbIe
obopynoBanbl KommibloTepamu He MeHee 2 I'b O3V, nporieccop ¢ TaKTOBOW 4acTOTOM HE

MeHee 1.2 ['T'h, ruaronaie MOHUTOPOB HE MeHee 15 I0iMOB, MHTEPHET HE MeICHHEE |

Mo6urt/c.
Cneunaau3npoBaHHOe 000pyI0BaHME:

Jlns peanuzanuy OporpamMMbl O] CHEIUAIbLHBIM O0OPYIOBAHMEM TTOHUMAETCS
000pyI0BaHUE, KOTOPOE UMEET JATUUKH, TIO3BOJISCT MTPOBOJAUTH U3MEPEHUS, 0TOOpaKaTh
u 00pabarpiBaTh pe3ysbTaThl W3MEpEHUM. [|aHHbIE KOMIUIEKTHI TaK K€ MOTYT OBITh

HCIIOJIb30BAaHbI HA YPOKax (1)I/I3I/IKI/I, XUMHH, 6I/IOJ'IOFI/II/I, 9KOJIOTHH, OKPYKAIOIICIO MHpa.
12



B kauectBe mnpumepa, mIs OporpaMmbl  MOJOWAET AaNIapaTHO-IPOTrPaMMHBIN

rkomruiexc Arduino.
[IpumepHBIN CIMCOK JaTYUKOB:

* JIaTYMK HAMPSHKEHUS M CUIIBI TOKA,

* JIaTYMK PACCTOSHUS,

* JIaTYUK TEMIIEpPaTyphI,

* JIaTYMK BJIAXHOCTU BO3/IyXa;

* JIaTYMK AaBjicHUs (0apOMETPpUUIECKUN);
* JIaTYHMK OCBCIIEHHOCTH;

¢ JaTYUK MAarHuTHOI'O ITOJIA.

IIporpammMHoe o0ecniedeHue.

* OC — Windows/Linux/MacOS Ha ycMOTpeHue MperoaaBaTeis.
» JlioOoii coBpeMeHHBIN Opaysep (Hampumep, Sunmekc.bpaysep, Google Chrome,

Mozilla Firefox, Safari).
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6. JIutepatypa

1.

HopmaTtuBHO-npaBoBas 6a3a

OenepanbHbIi 3aK0H 0T 29 nekadpst 2012 r. Ne 273-D3 (pen. ot 08 aexadps
2020 r.) «O6 obpazoBanuu B PD» (¢ u3Mm. u gorm., Bcryn. B cuity ¢ 01 ssHBaps
2021 1.).

®enepanbhbiii 3akoH OT 31 uroiist 2020 1. Ne 304-D3 «O BHECEHUU U3MEHEHUN B
®3 «O6 obpazoBanuu B PDy» o Bompocam BoCIUTaHUSI 00YHAIOIITUXCSD.

VYka3 Ilpesunenra Poccuiickoir ®denepanuu ot 21 urons 2020 r. Ne 474 «O
HAIMOHAJIBHBIX LEJsIX pa3BuTus Poccuiickoit @enepannu Ha niepuoa a0 2030
rojiay.

Vka3 Ilpesunenta Poccuiickoit denepannu ot 29 mas 2017 r. Ne 240 «O06
o0bsiBneHnu B Poccutickoit denepanuu JlecaTuneTus 1eTCTBa.

[Tucemo MunucrepcerBa npocsenieHus PO ot 26 utons 2019 r. Ne 03-1235 o
«MeToandeckux peKOMEHIaluusax». MeToguyecknue peKOMEHIAluu s
cyOonekToB P® 1o BompocaM peanu3alid OCHOBHBIX U JIOMOJHUTEIBHBIX
00111€00pa30BaTeNIbHBIX MIPOTPaMM B ceTeBo popme (yTB. MUHIIpOCBEIICHUEM
Poccun ot 28 utonst 2019 r. Ne MP-81/02 BH).

Konnenuus pa3BuTHs TONMOJHUTEIHLHOTO 00pa3oBaHUs JETEH, yTBEpKIACHHAs
Pacnopskenuem IpaBurensctBa Poccuiickoit ®eneparuu ot 4 centsaops 2014
r. Ne 1726-p (pen. ot 30.03.2020).

[TpoexT Konrnemnimu pa3BuTHs AOMOJHUTEILHOTO 00pa3oBanus aeteit 10 2030
roja.

MeTtoauuyeckasa autepartypa

1. OcHOBBI TPOrPAaMMHUPOBAHUSI MHUKPOKOHTPOJUIEPOB: YUEOHO-METOAUYECKOE

nocobue kK oOpa3zoBaTeibHOMY HAOOpy MO MUKPOIJIEKTPOHUKE «AMIIEpPKay,
Aprem baunnun, Bacunmit [TankpaToB, Bukrop Haxopskos,
NznarensctBo: Dx3amed.l'ox uznanne 2017 1.

ITetun B.A. «lIpoekThl ¢ wucnoiab3oBaHuEeM KoHTpoiuiepa Arduinoy»
BXB-Ilerepoypr, 2019 rox, 496 ctp., 3-¢ u3n

Arduino u Raspberry Pi B mpoekrax Internet of Things Buxtop Iletun - OC u
cetu - Kommbrorepnoe xene3o. MU3garensctBo: BXB-IletepOypr. ['ox nznanus:
2016.

Cowmtoan I'punrapa, Matepuer Benieit. byayiee yxe 3necs / Camroan ['punrapa
- M.: Anbniuna [Tabmumep, 2019. - 188 c.

VYamu Commep, [IporpammupoBaHue MUKPOKOHTPOJUIEPHBIX IUIAT. 2-€ U3M. /
VYam Commep - CII6.: BXB-Ilerepoypr, 2017. - 238 c.

Jxepemu biiym, U3yyaem Arduino. MHCTpyMEHTHI U METOIBI TEXHUYECKOTO
BonmeocTBa / [Ixepemu biym - CI16.: BXB-Ilerepoypr, 2015. - 336 .
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http://edurobots.ru/bookauthor/artem-bachinin/
http://edurobots.ru/bookauthor/vasilij-pankratov/
http://edurobots.ru/bookauthor/viktor-nakoryakov/

=

ANEeKTPOHHbIe pecypcbl

http://wiki.amperka.ru/ - ba3a 3Hanuii Ammepku
http://arduino.ru/Hardware/ ArduinoBoardUno - moxymeHTarms Juist
MuKpokoHTpoiuiepa ArduinoUno.

http ://arduino.ru/Reference - mporpamMMupoBaHre MUKPOKOHTPOJLIEpA
ArduinoUno.
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http://wiki.amperka.ru/

7. Ilpuniaoxenne. OueHOYHbIE MATEPHAIBI

Jluaznocmuueckasn paboma no npozpamme « OCHO8bl NPOEKMHOU 0esAMeNbHOCHIU:
INNEKMPOHHAA UHICEHEPUS)

1. Kak Ha3pIBaeTCst MOAYJTh, KOTOPBIN JIETKO COSAUHSACTCS C PA3HBIMU UCTIOTHSIIOIUMU
YCTPOWCTBaMH, TO3BOJISII CO37aBaTh M POOOTOB, M YCTPOWCTBA aBTOMATHUKU, H
PUOOPHI.:

A) Atmel B) LEGO Mindstorms EV3
C) Arduino D) Hu oavH 13 nepeurcaCHHBIX BApHAHTOB

2. Kakne MK saBnsrorcs ocaoBamu Arduino:

A) Microchip B) Intel 8051
C) Hitachi H8/3297 D) ATMEGA8 u ATMEGA168

3. I'me ma IIO mHaxomuTcs TmoON€ A OTOOpaXEHUS CITYy)KEOHBIX COOOIICHHA.
Hanpumep, yBenomieHuil 00 ycremHoun 3arpy3ke IporpamMmmsi:

A) B meHI0 nporpammsl

B) B nanenu ukoHok

C) Huxe oxHa otoOpakeHus nuHopmanuu
D) BHu3y nocie TeKCTOBOro peIaKkTopa

4. ITnarpopma Arduino umeet 14 mudpoBbix BXoa/BbIx0A0B. CKOJIBKO U3 HUX MOTYT
HCMOJI30BaThCs KaK BoIX0 bl [ITMM:

A) Bce B) 6
C)3 D) 4

5. Kakoit ¢pyHkuuei B mporpaMMe MO>KHO Ha3HAUYUTh BHIBOJY MOPT BBOJA:
A) pinMode(pin, INPUT);

B) Serial.begin(9600);

C) void loop (){}

D) val = Serial.read ();

6. Kaxxaprit u3 14 mudpossix BeiBoA0B Uno MOKET HACTPOCH KaK BXOJI UITH BBIXO.

A) la

B) Het

C) Tonwko 1,2, 3, 4 — BEIXOJIbI, OCTAILHBIE BXO/IbI
D) Toasko 1,2, 3, 4 — BXO/bI, OCTaJIbHBIC BBIXOIbI

16



7. Yto nenaet pyukiusa delay(n)?

A) TloBTOpSsieT ACCTBHE HA N MUJUTUCEKYH/I

B) IIpuocranasnmuBaeT 00pabOTKy MpOrpaMMbl Ha N MIJLTUCEKYH/T
C) IlpepsiBaeT mporpaMMy Ha N MHJUTHCEKYH]I

D) IepexmtouaeT GyHKITHIO

8. Jlnst wero mpeHa3HAYCH PEe3UCTOp?

A) ConpOTHUBIATHCS TEYEHUIO TOKA, TPEOOPa30BbIBas €ro YacTh B TEIJIO
B) MeHsieT conpOTUBIIEHUE B 3aBUCUMOCTH OT TEMITEPATYPHI

C) [IpeoOpa30oBbIBAET AIEKTPUUECKYIO SJHEPTUIO0 B MEXaHUYECKYIO

D) Huuero u3 npeajiokeHHOro BhIIIE

9. Yro Takoe Ilepemennbie?

A) Hcnonp3yercst 1isi MOBTOPEHUs 0JI0Ka BBIPAXKEHUM, 3aKIIOYEHHBIX B (PUTypHBIE
CKOOKH 3aJJaHHOE YUCJIO pa3

B) Onpenenstor Hauasio ¥ KoHel| 0J10ka (yHKIMK WK OJIOKA BBIpAKEHUI

C) D10 cnoco® MMEHOBAaTh M XPAHUTh YHUCIIOBBIE 3HAYEHHS MJISl MOCJIEAYIOLIEro
WCIIOJIb30BaHUs POrPaMMON

D)OtkphiBalOT MoCieN0BATEIbHBIA MOPT U 337a€T CKOPOCTH JIJIsl TTOCIIEA0BaTEIBbHOMN
nepeaayn JaHHBIX.

10. Kakum 06pa3om 0OBIYHO YEepHBIN MPOBOJ 3eMJISl IOIKITIOYAETCS K TIIIaTe

A) K VIN BeiBOIY
B) K AREF BboiBOY
C) K GND BsiBOIY
D) K A0 BriBOY

17



Ilpakmuueckan paboma no npozpamme « OcHo6bl NPOEKMHOU 0eAMeNbHOCHU:
INEKMPOHHAA UHIHCEHEPU)
3aoanue 1. CoOpaTh W HamucaTh MPOrPaMMYy: €CJIM MOTEHIHUOMETP HaXOAWUTCS B
KpallHEM JIEBOM NOJIOKEHHH, TO cBeroauonsl HE ropar. Ilpu Bpamennn pyuku
IIOTEHIHMOMETPA BIPABO, KOJIMYECTBO CBETSAIIMXCS CBETOAUONOB IOCTENEHHO
yBeNMUYMBacTCsI. B KpallHeM ©paBOM TMOJOXEHHH [JOJDKHBI CBETUTCS BCE S

CBCTOOAHOOOB.

3aoanue 2. Cobpath 1 HanucaTh nporpammy: Eciiu pacctosiHue 10 00bekTa MeHbIe 4
CAaHTUMETPOB, TO BKJIIOUHUTH 3€JIEHBIA CBETOJMOJ, WHAYE €ro BBIKIIOUYWTH. Eciau
nucTtaHius 6oJbine 20 CAaHTUMETPOB, TO BKIIOUUTH KPACHBIN CBETONMOJ, MHAYE €ro

BBIKJIFOYHNTD.

3aoanue 3. Cobparb U HamucaTh nporpammy. CBETOAMOJ MHUTaeT C UHTEPBAJIOM 2
CEKYH/Ibl; eclii UH(GPAKPACHBIA TaTUMK PACCTOSHUS 3aMETHII MPETpay, TO BKIIOUUTD
3ByKOBOW CHUTHQJ HEMEIJIEHHO, HE IepecTaBas MUraTb CBETOAMOIOM. CurHan

OTKJIFOYATLCA HE JOJIKCH, AAKC CCJIN Iperpaaa NHCYC3HCT.
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3amuma umoz2o06020 npoekma no npozpamme «OcHoegbl npoelcmnoﬁ
oesmeibHOCmu: INEKMPOHHAA UHIICEHEPpUAR)

KpuTtepuu onieHMBaHUS HTOTOBOT0O MPOEKTA:

® CaMOCTOATEIbHOCTh BBINOJIHEHHUS,

® 3aKOHYEHHOCTb palOTHI,

® COOTBETCTBHE BbIOpAaHHOW TEMATHKE,

® OpUIMHAIBHOCTh U KA4yeCTBO pEUIEHHS - TMPOEKT YHHUKAIEH, WU
IIPOJIEMOHCTPUPOBAHO TBOPUYECKOE MBIIIJIEHUE YYACTHUKOB;

® CIIOXHOCTb - TPYJOEMKOCTh, MHOTOOOpa3ne UCIOJIb3yEeMbIX 3HAHHIA;

¢ [IOHMMAaHHE TEXHUYECKOM YacCTH - aBTOPBI NPOJEMOHCTPUPOBAIN CBOKO
KOMIIETEHTHOCTb, CyMEJI YETKO U SICHO OOBSACHUTH, KaK UX MIPOEKT paboTaeT;

® WH)XCHEPHbIE pEUIEHUS - B KOHCTPYKLIHMH IPOEKTa HCIOIb30BAIUCH
XOpOIIHNE UHKEHEPHBIE KOHIICTILINH;

® 3CTETHUYHOCTB - IPOEKT UMEET XOPOLINI BHEIIHUI BUA. ABTOPBI CAETAIN
BCE€ BO3MOYKHOE, YTOOBI ITPOEKT BHITTISAAEIN IPO(HECCUOHATIBHO.
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