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1. HOACHUTEJBHAA 3AIIMCKA

JlomomHUTENHHAS oOmeoOpazoBarenbHas oO1mepa3BuBaroas mporpamma
«OnekTpoHuka Ha Arduino» TNpenHa3Hau€HA MJs pealM3aludd B YUPEXKICHHUIX
JIOTIOJTHUTENBHOIO O0pa3oBaHusa. lIporpaMma uMeEeT TEXHUYECKYI0 HaIpaBICHHOCTD,
npeanojaraeT OCBOGHHE OOy4YaloIMMKCS 3HAHWM, yYMEHHH M HaBBIKOB B 00J1acTu
IPOEKTUPOBAHUS DJIEKTPOHHBIX YCTPOMCTB.

[Iporpamma nmMeeT HAy4YHO-TEXHUYECKYIO HAIMPaBJICHHOCTb, MIPEANOJIaraeT OCBOCHHUE
0Oy4aronMMuUCs 3HaHUM, YMEHUN U HABBIKOB B 00JIACTH JIEKTPOHUKH.

AKTYyaJbHOCTB NPOrpaMMbl «JIEKTpOHUKA HA Arduinoy:

HactynuBmmii XXI| Bek MOXHO Ha3BaTh IO MPaBYy BEKOM 3JIEKTPOHUKH, TAK Kak
HEBO3MOXXHO HaWTH OTpacib HOKOHOMUKH, B KOTOpPOH OBl HE MPUMEHSIIUCH
PaANOAIEKTPOHHBIE yCTpoiicTBa. He MeHee IUPOKO HUCIONb3YETCS AIEKTPOHUKA B OBITY,
obecneunBast 3QPEeKTUBHOCTH, 06€30MaCHOCTh U KOM(OPT MPU HCHOIB30BAHUH OBITOBOIA
TEXHUKH U TeM CaMbiM OOYCIIAaBIMBACTCS YBEJIMYEHHUE CIPOCa HA CHEIHMAIMCTOB B 3TOH
obnactu. Pe3ynbrarsl 6ecen ¢ pOAUTENSIMHU, CBUACTENBCTBYIOT O 3alpOce Ha TaHHBIM KypC
CO CTOPOHBI O0YYAIOUIUXCA U UX POJUTEIEH.

OTIMYUTENBHON OCOOCHHOCTHIO JaHHOM Mporpammbl «JeKTpoHHKa Ha Arduino»
ABJIIETCS N3YYEHHE MUKPOKOHTposiepa Arduino. 9To nomMoxeT o0ydaromuMcs MOJIy4YUTh
HE TOJBKO B O00JacCTH DJIEKTPOHUKM, HO U OCBOUTh HAYaJIbHbIE HABBIKU
IPOrpaMMHUPOBAHUSA, AITOPUTMUYECKOr0 MbIIuieHUsl. Oco0oe BHUMaHHME YAENSETCS
BOCIIMTAHUIO Yy Y4YalllUXCS OCHOB CHCTEMHOI'O aHajiu3a, KOTopas SBISETCS OCHOBOM
WH)XCHEPHOU JIeSITEIbHOCTH.

[Iporpamma «DnekTpoHuka Ha Arduino» mnpeaHasHaueHa s yvamuxcs 5-11
KJIACCOB CPETHEH IIKOJBI, JKETAIONIMX OCBOWTH OCHOBBI JJIEKTPOHMKH. B mporpamme
paccMaTpuBalOTCA BOMPOCH OCHOB AJIEKTPOJAMHAMUKH, CXEMOTEXHUKH, KOHCTPYUPOBAHHS
AIIEKTPOHHBIX YCTPOMCTB, MPOrPaMMHUPOBAHHUS MHUKPOKOHTpoJuiepoB. [Ipu paspaboTke
coJiep)kaHusl y4eOHOTO MaTepHualia, KOTOPBIM JTOJDKHBI OBIAJCTh YYAIUECs MHHUMAIBHO,
YUHUTHIBAJIMCh 3HAHMS, TIOJIyYEHHbIE HA YpoKax B oOueoOpa3zoBarenbHoil mkose. [Ipuyem
00BEM KaXIOTO0 NPEbIIyIIero Y4eOHOro »3JeMEeHTa JOCTaTO4YeH MJii YCBOEHUS
MOCJIEAYIOLIETO.

Cpoxk peanusaiiu mporpammbl — 1 yueOHbIi roj (144 yueOHbIX Yaca).

[TepuonnuHOCTH 3aHATHI 2 pa3 B HEACIIO MO 2 aKaJeMUYECKUX Yaca.

®opma 00ydyeHHs 10 MporpamMme — OuHasi. 3aHATUS MPOXOAIT B yueOHOW rpymre,
COCTaB TPYIIIbI MOCTOSHHBIA. OnTUMalibHas HamoJiHgeMocTh Tpynnbl — 10-15 genosek ,
T.K. W3y4aeMblil MaTepuayi SBISETCS TEXHUYECKH CIIOKHBIM, TpeOyeT TIIATEIbHOTO
COOJTIOICHUS TIPAaBUJI M0 TEXHHUKE OE30MaCHOCTH U 0CO00 BHUMATEILHOTO OTHOLICHHS K
TEOPETUYECKON M MPAKTUUECKON YAaCTH 3aHSITUWA CO CTOPOHBI YYalllMXCS W TEIaroros..
3aHATHS JENATCS Ha TEOPETHUYECKYI0 U MpaKTUYecKylo uacTu. Ha TeopeTmueckux
3aHATUAX y4alluecs U3y4aroT yCTPOUCTBO M MPUHIIUIIBI PAOOTHI AIEKTPOHHBIX KOMITOHEHT
U CXEM, OCHOBBI KOHCTPYHPOBAHHMS M TEXHOJIOTMH DSJEKTPOHHBIX YCTpOHMCTB. B xome
MPAKTUYECKUX  3aHATHN  ydyalluecs BBIMIONHSAIOT  HECJIOXHBIE pacueThl  y3JIOB,
M3TOTaBIMBAIOT JJIEKTPOHHBIE YCTPOWCTBA, MPOBOMAST 3JIEKTPOU3MEPHUTENbHBIE PaOOTHI.
HaubGonee srdpdextuBHbIMU (hopMamMu pabOTHI ¢ ydalTUMUCS SBISIOTCS JICKIUA, Oecena,
paKTU4ecKre paboThl, MPOEKTHAs ACSTEIbHOCTb.

[ensro mporpammbl «IneKTpoHrKa Ha Arduino» siBisercs GopMUpOBaHHE 3HAHUH B
00JIaCTH SJEKTPOHUKH, HABBIKOB HM3TOTOBJICHUS DJIEKTPOHHBIX YCTPOMCTB, YHUKAIBHBIX
KOMIIETEHIIMH N300peTaTeIbcTBAa U MHKEHEPUH U UX MPUMEHEHHUE B MPAKTUYECKOU padboTe
U B TIPOEKTaX, MOJATOTOBKA K CaMOpeajIi3allii B YCIOBUSX PHIHOYHONW SKOHOMUKH.
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3anavu:
Obpazosamenvhoie:
BOCIIUTAHUE Y YYAIIUXCS CUCTEMHOTO MBIIICHHUS,
BOCIIUTAHUE UHTEPECA K DJIEKTPOHHOU TEXHUKE;
3HAKOMCTBO C OCHOBaMHU KOHCTPYHPOBAHUS 3JEKTPOHHBIX YCTPOUCTB,;
dbopMHupOBaHWE CHUCTEMBl 3HAHUW W YMEHHH, COCTAaBJISIONUX OCHOBHOE
coliepKaHue, TaKuX Kak (haKTbl, TEPMHUHbBI, MOHSTHS, MPUHIUIILI, CIIOCOOBI Jes-
TEIbHOCTH, B HAYYHOU 00J1aCTU « DJIECKTPOHHUKAY.
e (opmupoBaHUEe HABBIKOB PA0OTHI PyYHBIM HHCTPYMEHTOM;
¢ (opMUPOBaHNME HABBIKOB Pa0OTHI C ANEKTPOHHBIMU KOMIIOHEHTAMU;
¢ (opmupoBanme crioco0OB MPeoOpa30BaATEILHOMN ACATEIHHOCTH (PENPOTYKTUBHON H
TBOPUYECKOI) B MPOIECCE HM3TOTOBJICHUS HECIIOKHBIX 3JEKTPOHHBIX YCTPOWCTB U
paboThl C COOTBETCTBYIOIIEH TEXHUUYECKOW JIOKyMEHTaluen (MpUHIUIUATIbHBIC
CXEMBI, UepPTEKHU, OJI0OK-CXEMBI H T. I1.);
® (opmupoBaHHEe HCCIIETOBATEIBCKUX YMEHHUM, HAYYHOTO MUPOBO33PEHHUS,
® pacHIMpEeHHE U YIIIYOJEeHHE TEXHOJIOTMYECKON MOATOTOBKH, OCYLIECTBISEMOM B
HIKOJIE;
e (opmMupoBaHrEe HABBIKOB HEOOXOIUMBIX JJIsl TPOEKTHOU J€ATEIbHOCTH.
Pa3zsusarowue:
® yMEHHUE TUIAHMPOBATh PadOTy MO pealu3alliy 3aMbIcia, MPEABUACTh Pe3yibTaT U
JIOCTUTaTh €ro, MpU HEOOXOJUMOCTH BHOCHUTH KOPPEKTHBBI B IEPBOHAYATHHBIN
3aMBbICET;
® pa3BUTHE YMEHHUS IUJIAHUPOBATH CBOU JCHCTBUA C Y4ETOM (pakTopa BPEMEHH, B
00CTaHOBKE C 3JIEMEHTaMU KOHKYPEHIUU.
® pa3BUTHE YMEHUS BU3YAJIbHOIO MPEACTABICHUS HHPOPMalUUU M COOCTBEHHBIX
IIPOEKTOB;
® pPa3BUTHUE MMO3HABATEIHLHONW aKTUBHOCTH U CIIOCOOHOCTH K CaMO0OOpPa30BaHUIO.
® pa3BUTHE KOHCTPYKTOPCKOr0, TEXHOJIOTMYECKOTO U IKOHOMHYECKOTO MBIIUICHHS U
COOTBETCTBYIOIIUX CIOCOOHOCTEH;
® CO3JIaHME YCIIOBUW JUIsl Pa3BUTUS TBOPUECKUX CIIOCOOHOCTEH OOydarouuxcs ¢
UCIIOJIb30BAHUEM  MEXKIIPEAMETHBIX  CBsizel  (MHpOpMaThKa,  TEXHOJIOTHUS,
MaTeMaTtuka, pu3uka).
Bocnumamenvnuvie:
® BOCHHUTAHUE TPYAOIIOOUS, OTBETCTBEHHOCTH, aKKYPaTHOCTH;
® BOCIUTaHHWE HHTEpeca K mpodeccusiM oO0JaCTH ANEKTPOHUKH B COOTBETCTBUM C
0CO3HaBaE€MbIMU COOCTBEHHBIMU CITIOCOOHOCTSIMU U YOEKIECHUSMU;
® BOCIIUTAHUE ITUKU IPYIIIOBOI pabOTHI;
® BOCIHTAaHHWE OTHOLIEHUH JEJIOBOrO COTPYAHUYECTBA, B3aNMOYBAXKEHUS;
® pa3BUTHE OCHOB KOMMYHUKATHBHBIX OTHOIICHUM BHYTPU MPOEKTHBIX TPYII U B
KOJUIEKTUBE B LIEJIOM;
® BOCIUTAHHUE LIEGHHOCTHOTO OTHOIIEHUS K CBOEMY 370POBBIO;
® BOCIHUTAHUE POCCUUCKON TPaKIAHCKOW HMICHTUYHOCTH: TMAaTPUOTU3MA, JIOOBU H
yBaxkeHus K OTeuecTBy, 4yBCTBA FOPIOCTH 3a CBOIO Pouny.



2. YYEBHBIN IIJTAH U COJAEPXKAHUE ITPOT'PAMMBI

YuyeOHBIN IJIAH

KosnuecTBo yacos ®opma
Ne Tema
Bcero | Teopus | Ilpakruka KOHTPOJIA
v >
BBenenue 2 1 1 CTHRIH
OIIpoC
1. OcHOBBI HU(PPOBOH IJTEKTPOHUKH 14 8 22
IT
1.1 | HudpoBsie CUTHAIBI 1 MUKPOCXEMBI 2 2 1 patyrecikai
pabora
1.2 | Jloruueckue 31eMEHTBI 4 2 2 Hpaxririccicas
pabora
o IT
1.3 | KomOuHammoHHbIe yCTPOHCTBA 4 1 3 pasrmecka
pabora
. IT
1.4 | IlocnemoBaTenbHOCTHBIE YCTPOUCTBA 4 1 3 pag;g:fsmﬁ
2. Muxkpokontposuiep Arduino Uno 28 12,5 155
OCHOBHBIE Y3IIbI M XapaKTEPUCTUKH I[IpakTHyeckas
2.1 . 1 0,5 0,5
MHUKpOKOHTposutepa Arduino Uno pabora
Cpena nporpammupoBanus Arduino [pakTnyeckas
2.2 1 1
IDE pabora
VYrpaBiieHHe CBETOANOaMU C [IpakTHyeckas
2.3 : 4 1 3
nmomomkio Arduino Uno pabora
. IT
2.4 | Ilogkmrouenne kKHONKH K Arduino 2 1 1 pasrreckal
pabora
['eHepanus 3ByKOB € MMOMOILBIO [IpakTuueckas
2.5 . 2 1 1
Arduino Uno padora
VYrpaBiieHHe 2JIEKTPOMOTOPAMH C [IpakTuyeckas
2.6 : 4 2 2
nomornipo Arduino Uno pabora
N3mepenue temmieparypsl ¢ [IpakTuueckas
2.7 : 2 1 1
nomoIne Arduino Uno pabora
[ToakiroueHue yapTpa3ByKOBOTO [MpakTuyeckas
2.8 . 2 1 1
narunka paccrostaus k Arduino Uno padora
[TonkmroueHne MaTpuIHON [IpakTuyeckas
2.9 : 2 1 1
k1aBuatypsl K Arduino Uno padora
. . IT
2.10 | Ilogkmrouenue mxoiicTuka Kk Arduino 2 1 1 pag;g:gmﬂ
IHoaxmrouenune JKK-nucres k [pakTuueckas
2.11 : 2 1 1
Arduino Uno padora
[TonkmroueHne MOLIHOM HArpy3KH K [IpakTuueckas
2.12 : 2 1 1
Arduino Uno padora
[TonkmoueHue HoToaaTIMKOB K [IpakTryeckas
2.13 : 2 1 1
Arduino Uno pabora
3. C++ gas Arduino Uno 16 8 8
3.1 | Tumsl JaHHBIX 2 Hparirieckas
pabota
[TpakTnueckas
3.2 | ®yHKIUH BBOJIa-BbIBOJA 2 1 1 pabora
IIpakTrueckas
3.3 | ApudmMeTnyeckue onepaTopsl 2 1 1 paGora




KoanuecTBo 4acoB dopma
Ne Tema
Bceero | Teopusi | IlpakTuka KOHTPOJIA
3.4 | OnepaTopbl CpaBHEHUS 2 1 1 Hparririecias
pabota
3.5 | Jlornueckue onepaTopsl 1 1 Hparririecias
pabora
[IpakTnueckas
3.6 | Yopasnsromue ornepaTopsl 2 1 1 paGora
3.7 | butoBble onepaTopbl 2 1 1 Hparritiecias
pabora
3.8 | Marematuueckue QyHKIMH 2 1 1 Hparririecias
pabora
4, IIpoexTHas NesATEIBLHOCTD 12 2 10
Co6opka ycrpoiicTBa Ha 6a3e Arduino
4.1 pKa ycTp 12 2 10 [IpezenTanus
Uno IIPOEKTa
HUroro | 72 38 106




Conep:kanue y4e0HO-TEMATHYECKOTI0 IJIAHA
Beenenue

VYyammecs T0JKHBI
3HamMb:
OCHOBHBIE 3Talbl Pa3BUTHS JIIEKTPOHHON TEXHUKH;
OCHOBHBIE BU/IbI JIEKTPOPATNOIIEMEHTOB;
MpaBUJia TEXHUKU O€30MACHOCTH MPHU BBIMOIHEHUH 3JIEKTPOMOHTAXKHBIX PadoOT;
Oe30macHbIC TPUEMBI PA0OTHI C IIEKTPUUSCKUMHU TIETISIMU U DJICKTPOIIPUOOpaMHu.
npaBuiia MPOTUBONOKAPHOM 0€30MacHOCTH
BUJIbI DJICKTPUYECKOTO TOKQ;
OCHOBHBI€ JICKTPUUYECKHUE BEIIMYUHBI U €AUHULIBI UX U3MEPEHNUS,;
OCHOBHBIE ¥ BCIIOMOTaTEIbHBIE AIIEMEHTHI JICKTPUUECKON LIETIH;
OCHOBHBIE YCIIOBHBIE rpapuueckue 0003HAUCHHUSI DIIEKTPOPATUOIIEMEHTOB;
MO3ULMOHHBIE 0003HAUYECHHMSI JIEKTPOPAIUOIIEMEHTOB Ha CXEMAX;
npaBuiia 0(OPMIICHHS CXEMBI JIEKTPUYECKON MPUHIIUITHATBHOM,

ymemn:
® COCTaBJISITH CXEMBbI JJIEKTPUUECKUE TPUHLIMIIUAIIBHBIE;
® UYNTATh CXEMBbI JJIEKTPUUECKUE TPUHLIUIINAIIBHBIE;

Hcropus pa3Butus uudpoBoil 371eKTpOHUKHA. OCHOBHBIE BUbI 3JIEKTPOHHBIX
KOMIOHEHT. MUKPOKOHTPOJIIEPbI. 3HAKOMCTBO C JIa0OpaTOpreid, 3JIEMEHTHOM 0a30ii.
O3HakoMJIEHHE C TUIAHOM pa0OThl Ha Y4EOHBIHN TO/I.

OO61ue cBeneHus 1o 3IeKTpooe3onacHoCTU. [IoHsATHE 3EKTPUUECKOro TOKA.
JlelicTBHE ANIEKTPUUECKOT0 TOKAa HAa OpraHU3M 4esioBeka. TexXHHKa 0€301MacHOCTH BO BpeMs
3aHATUH, IPU BBITOJIHEHUH 3JIEKTPOMOHTaXXHBIX pab0T. OCHOBBI NPOTUBOIOKAPHON
0e3omnacHocTu. be3zonacHele mpreMbl pabOThI € IEKTPUUECKUMU LETISIMU U
AIEKTPONPUOOPAMH.

Camocmosamenvhas paboma: COCTaBICHUE OMIOPHBIX KOHCIIEKTOB, padoTa co
CIpaBOYHOM UH(OpMAIUEH, COCTABICHUE CXEM.

Dopmbl KOHMPOJA. ONPOC, TECT.



Pasnen 1. OCHOBBI IU®POBOM JEKTPOHUKH

Tema 1.1. [lu¢poBbie CHTHAJIBI U MUKPOCXEMbI
VYyammecs 101KHBI:

3HAMBb:
napaMeTphl IU(POBBIX CUTHAJIOB;
TexHoaoruio ni3rorosneHust UMC;
KJIaCCU(PUKALIMIO, XapaKTEPUCTUKH U obnacTu npumeHerust UMC;
Turbl kopirycoB UMC;

e o00o3HaueHus UMC Ha cxemax;

e crocoOnl MmoHTaka UMC;
ymemy:

e noaroraBauBath UMC Kk MOHTaxy.

e BLINOJHATHL MOHTaX UMC;

JuckpeTtHsie u aHanoroBbie curHaisl. L{udgposas nundpopmanus. [Tapamerpsi
1M (pOoBBIX cUTHANOB. JIornyeckrue ypoBHHU.

NHuTterpanpubie MukpocxeMsl. Texnosorus n3rorosiennust MUMC. Tunsr
MHTErpalibHbIX MUKpocxeM. AHanorosbsie U uppossie UMC. Tunsl kopnycoB UMC.
O603nauenus UMC nHa cxemax.

Ocob6ennoctu moHTaxka u naiku UMC. ITonrotopka UMC k MOHTaxXy U 3allliTa OT
CTAaTUYECKOro deKkrpuyectsa. Bapuantel yctanoBku UMC na I111.

lIpakmuueckas paboma « Onpeoenenue napamempos MUKpPOCXeMm».
Ipakmuueckas paboma « Moumasic MuKpocxem Ha ne4amuyro niamym.

CamocmoamenvHas paboma: COCTABICHUE OMOPHBIX KOHCIIEKTOB, paboTa co
CIpaBOYHOM MHGOPMAIINEH, MOHTaXX MUKPOCXEM.

Dopmbl KOHMPOJIA. IPAKTHUECKas paboTa.

Tema 1.2. Jlornyeckue 3JIeMeHTbI
VYyarmmecs NOJKHEL:

3HAMBb:
® BHUJBI JIOTHYECCKUX 3JICMEHTOB;
e YI'O normueckux 3J€MEHTOB,
e Ta0IUIILI HCTUHHOCTH JIOTHYECKHUX DJIEMEHTOB;
e ocHoBHbIE MapameTpbl UMC JIoruuecKkux 3J€MEHTOB;
ymemy:
® COCTaBJIATH TAOJHIIBI HCTUHHOCTH JIOTHYECKUX CXEM;
® 1CClIeIoBaTh pabOTY JIOTHYECKUX DJIEMEHTOB;
e BEINOIHATE MOHTaK MMC JIoOrHUecKnX »JIEMEHTOB.

[Mudposbie Mukpocxemsl joruueckux 3nemeHToB HE (;morumueckoe otpuianne), U
(nmormyeckoe ymHoxxenue), MJIN (moruueckoe cioxxenue). TaOmuIbl UCTUHHOCTH
noruueckux snementoB HE, U, NJIN. Ycnosuseie rpaduueckue o6o3nauenus (Y1'O)
JIOTUYECKUX AJIEMEHTOB.

OcHOBHbBIE TTapaMeTPhl MUKPOCXEMBI JIOTUYECKHUX 3JIEMEHTOB. HIMKAIMs COCTOSTHUS
BXOJIOB M BBIXOJIOB JIOTHYECKUX IJIEMEHTOB.



Jlabopamopnas paboma «Hccredosanue pabomul 102UHeCKUX dIEMEHMO8Y .

lIpaxmuueckas paboma « Coopka nepexntouamesi 2UPasaHO HA 102ULECKUX
NEMEHMAX Y.

Ipaxmuuecxasn paboma « Coopxa maxema 2eHepamopa Ha 102UYECKUX INEMEHMAXN.

Camocmoamenvuas paboma: COCTaBICHUE OMOPHBIX KOHCIIEKTOB, paboTa co
CIpaBOYHOM HUH(OpMaIUEl, MOJECTUPOBAHUE CXEM, MOHTAXK U UCCIIEIOBAHUE CXEMBI,
U3MEPEHUE NEKTPUUECKUX BEJIMUYHH.

Dopmbl KOHMPOJIA. IPaKTHUECKas paboTa.

Tema 1.3. KomOuHaLIMOHHBIE YCTPOIicTBA
Yuammecs TOMKHBI:

3HAMb.

® Ha3HAYCHHE U BHUJIbI KOMOMHAIMOHHBIX YCTPOWCTB,;

e YI'O KOMOMHAIIMOHHBIX YCTPOUCTB,;

® IIPUHLHUI PAaOOTHI ¥ TaOIUIIBI HCTUHHOCTU KOMOMHAIIMOHHBIX YCTPOUCTB;
ymemy:

® COCTaBJIAThH TAOJIULIBI HCTUHHOCTH KOMOMHAIIMOHHBIX YCTPOUCTB;

® uccreaoBaTh padoTy KOMOMHAIMOHHBIX YCTPOMCTB;

e BbINOJIHATH MOHTaXX UM C KOMOMHAIIMOHHBIX YCTPOUCTB.

[udparops! u aemmdparopsl: Ha3HAUCHUE, KIIACCUDUKAIUS, TPUHIIUIIBI JECHCTBUA,
XapaKTEPUCTHUKH, YCTIOBHBIE rpadudeckue o6o3Hauenus. [lomaubiii nemmdparop.

MynbTHIIEKCOPHI U JeMYIbTUILICKCOPHI: Ha3HAYCHHE, KIacCu(DUKAIINS, TIPUHITUTIBI
JEUCTBUSA, XapaKTEPUCTHKH, YCIOBHBIC Tpadudeckre 0003HAYCHHUS.

CyMMarophbl: HazHAYCHHE, KJIacCU(DUKAITUS, TIPUHITATIBI TEHCTBUS, XapaKTEPUCTUKH,
ycioBHBIE rpaduueckre o0o3HaueHus. OMHOpa3psIHbIA KOMOMHAIIMOHHBIN
nosrycymmatop. OJIHOpa3psIHbIIl KOMOMHALMOHHBIN MOJHBIA CYyMMATOP.
MHoropa3zpsiHble CyMMaTOPBHI.

[udpossie kommapaTtopsl. [Ipuniun padoTsl, Tadauia uctuaaoctd, ¥ 'O mmudposoro
koMmrapaTopa. O0JacTi MPUMEHEHUs KOMITapaTopa.

Hasnauenue, knaccudukaius npeoOpa3zoBaTeis KoJ10B. Pa3HOBUIHOCTH KOJIOB,
MCIOJIb3YyEeMBbIX JIJIs peoOpa3oBanuii. TabIuIlbl HCTUHHOCTH, IPUHITUN paboThl, YI'O.
OO6nactu TpUMEHEHHUS.

Jlabopamopnas paboma «Hccredosarnue pabomol wugdpamopar.

Jlabopamopnas paboma «Hccnedosarnue pabomwl dewiuppamopay.

Jlabopamopnas paboma «Hccnedosanue pabomvi Mya1bmMuniekcopay.

Jlabopamophas paboma «Hccnedosarue pabomvl Cymmamopay.

Ipakmuuecxas paboma « CoOopra cxemvl ynpasieHus CemMucecmMeHmHbiM
UHOUKAMOPOMY.

Camocmosmenvras paboma. COCTaBJICHUE OMOPHBIX KOHCIIEKTOB, paboTa co
CIpaBOYHOM MH(pOpMAIIUEH, MOICTIMPOBAHUE CXEM, MOHTAX U HCCJICIOBAHUE CXEMBI,
M3MEPEHUE IIEKTPUUECKUX BEITUYUH.

Dopmbl KOHMPOJIA. IPAKTHUECKas paboTa.

Tema 1.4. IlocienoBaTeIbHOCTHBIE YCTPOMCTBA

VYyammecs NOJKHEL:



3HAMDL!
® HAa3HAYCHHE U BUbI MOCIIEIOBATEIIbHOCTHBIX YCTPOUCTB,
e VI'O nocnenoBaTeIbHOCTHBIX YCTPOUCTB;
® IPUHIUI pabOTHl U BpEMEHHBIC TUarpaMMbl paOOThI MOCIEI0BATEILHOCTHBIX
YCTPOWCTB;
ymemy:
® COCTaBJIAThH TAOJIULIBI paOOTHI IOCIEI0BATEILHOCTHBIX YCTPOICTB,;
e BBINOJHATH MOHTAX UM C KOMOUHAITMOHHBIX YCTPOMCTB.

Haznauenwue, onpezenenue, kinaccuukamnysi TpUITepoB. ACUHXPOHHBIE TPUITEPbI
tuna RS, T, D, JK. YT'O, TaGauipl nepexo 0B, MEKTPUIECKUE TapaMeTphl, BPEMEHHBIE
JUarpaMMbl, IPUHLIMI TEUCTBHS, PEKUMBI pa0OThI TpUITepPOB. CUHXPOHU3UPYEMbIE
TpUITEPHI. JIByXTaKTHBIE TPUTTEPHI.

Knaccuduxkarys, Ha3HaueHHE PeTUCTPOB. PerucTpel napamieabHOro AeHCTBHUA.
Peructpel nocnenosarenbHOro AecTeus. PeBepcuBHble peructpsel caura. [IpuHnmne
neiictBus, YI'O, pexxuMbl pabOThI, 3JEKTPUUECKHUE TApAMETPhI, BPEMEHHBIE AHArpaMMBbl,
OBICTPOJEHCTBUE PETUCTPOB.

Omnpenenenue, Ha3HaYeHHe, Kiaaccudukanus cueTyukoB. [Ipunuuns! neiicteus, YI'O,
PEXKUMBI pabOTHI, DIEKTPUUECKUE MTAPAMETPBI U XapaKTEPUCTUKU, BPEMEHHbBIE TUAarPaMMbI
CUETYMKOB. /[BOMYHBIE CUETUUKH MPSIMOTO U OOPATHOTO CYETA € MOCIEI0BATEIbHBIM
NEPEHOCOM. JIBOMUHbIE CYETUMKHU IPSAMOT0 U 0OPAaTHOIO cUeTa C MapauieabHbIM
nepeHocoM. PeBepcuBHbIi cueTunk. CYETUUKHN C TPOU3BOJIBHBIM KOAPPUIIIEHTOM
nepecuera.

Jlabopamopnas paboma «Hccreoosanue pabomer RS-mpueeepay.
Jlabopamopnas paboma «Hccnedosanue pabomvl Cuemuuxay.

Camocmosamenvuas paboma: cOCTaBICHHE ONOPHBIX KOHCIIEKTOB, padoTa co
CIIpaBOYHOM UHPOpMaIIMEH, MOICTIUPOBAHUE CXEM, MOHTAX U HCCJICIOBAHUE CXEMBI,
M3MEPEHUE BJIEKTPUUECKUX BEJIUYHH.

Dopmbl KOHMPOJIA. IPAKTHYECKasd padoTa.

Paznen 2. MukpoxonTpoJsuiep Arduino Uno

Tema 2.1. OcHOBHBIE Y3J1bl U XapPAKTEPUCTUKU MUKPOKOHTPOJJIepa
Arduino Uno

VYyarmmecs NOJKHEL:

3HAMb.
e Ha3HaueHHe MUKpOKoHTposriepa Arduino Uno;
e OCHOBHBIC y3JIbI MUKpOKOHTpoJuIepa Arduino Uno;
® XapaKTepUCTHKH MUKpOKOoHTpoJuiepa Arduino Uno;

ymemo:
® IOJKII0YATh MUKPOKOHTpoIep Arduino Uno k nepcoHanbHOMY KOMITBIOTEPY;
e yCTaHaBJIUBATh JpaiiBepa MUKpoKOoHTpoiepa Arduino Uno;
® TIPOBEPATH pabOTOCIIOCOOHOCTh MUKpOKOHTpoJutepa Arduino Uno.

Mukpokonrtposutep Arduino Uno. HasHauenue, ycTpORCTBO, PUHIIMIT ACHCTBUS
MuKpokoHTposutepa Arduino Uno.
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[Toxxirouenne MukpokoHTposuiepa Arduino Uno k mepcoHaaIbHOMY KOMITBIOTEPY.
YcTaHoBKa JipaiiBepoB MUKpoKoHTposutepa Arduino Uno.

Ipaxmuueckas paboma «Ilooxkmouenue Arduino Uno x nepconanornomy
KOMRbIOMeEPY».

Camocmoamenvuas paboma: COCTaBICHUE OMOPHBIX KOHCIIEKTOB, paboTa co
CIpaBOYHOM HUH(OpMaIUEl, MOJECTUPOBAHUE CXEM, MOHTAXK U UCCIIEIOBAHUE CXEMBI,
U3MEpPEHUE IEKTPUUECKUX BEIHUHMH.

Dopmbl KOHMPOJIA. IPaKTHUECKas paboTa.

Tema 2.2. Cpena nporpammupoBanusi Arduino IDE
Yuammecs TOMKHBI:

3Hamb:
e Ha3zHayeHHe cpeabl nporpammupoBanus Arduino IDE;
® OCHOBHBIE KOMaH/IbI cpeibl mporpammupoBanus Arduino IDE;
ymems.
e yCTaHaBIIMBATh cpeay nporpammupoBanus Arduino IDE.
MOJIKJTFOYaTh MEKpOKOHTpouiep Arduino Uno k cpeie mporpaMMHUpOBaHUs
Arduino IDE;
yHOpaBIATh Paitnamu B cpene nporpammupoBanus Arduino IDE;
penaKkTUpOBaTh CKETYH B cpejie nporpammupoBanusi Arduino IDE.

Cpena nporpammupoBanus Arduino IDE. YcranoBka cpessl mporpaMMupoBaHus
Arduino IDE. 3amyck cpenbl mporpammupoBanus Arduino IDE. OcHOBHBIE KOMaH/TbI
cpenbl nporpammupoBanus Arduino IDE.

Coznanue, peakTupoBaHKUe, COXpAaHEHUE U OTKPBITHE (DANIIOB B Cpefie
nporpammupoBanus Arduino IDE. TlognporpaMMbl: Ha3HaY€HUE, ONTMCAHUE U BBI3OB.
[TapameTpsl, TOKAJIbHBIE U TTI00ATBHBIE IEPEMEHHEIE.

Ipaxmuueckas paboma « Coz0anue u pe0axmuposanue ckemua 8 cpeoe
npoepammuposanusi Arduino |DEy.

Camocmosamenvuas paboma: COCTaBICHUE OMOPHBIX KOHCIIEKTOB, paboTa co
CIpaBOYHOM HMH(OpMaIUEH, yCTaHOBKA CPEJIbl MPOTPaMMHUPOBAHHS, CO3/ITAHUE U
pEOaKTUPOBAHUE CKETYA.

Dopmbl KOHMPOJIA. IPaKTHUECKas paboTa.

Tema 2.3. YnpasJienue cBetoanoaamu ¢ nomombio Arduino Uno
VYyaruecs qOJKHBL:

3HAM®b.
® OCHOBHBIC XapaKTEPUCTUKN CBETOIUOIOB;
® CrocoOBI MOJIKITIOYCHHS CBETOAMOI0B K MUKPOKOHTposuiepy Arduino Uno;
® METOBI pacueTa Harpy304HOTO PEe3UCTOPa,;
e omnepaTopsl si3bika C++ 1181 yrpaBiieHUsI CBETOAUOJAMH;

ymemn.
® II0JIKJII0YATh CBETOAMO/IbI K MUKpOKOHTpoJLIep Arduino Uno;
® COCTaBJISITh IPOTPAMMBI JJIsl YIIPABIIEHUSI CBETOANOIaAMH;
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OcCHOBHBIE XapaKTEPUCTUKH CBeTOAMOAOB. [ToakimroueHne cBeTo o108 K Arduino
Uno. YrpaBieHne CBETOANOIaAMH.

Hasnauenue, ycrpoiicTBo, npuHIumsl aeicteus RGB-cBeTonuona. YnpasieHue
RGB-cseToanomom.

Haznauenue, ycTpoiCTBO, IPUHILIMIIBI I€UCTBUS CEMUCETMEHTHOTO MHIUKATOPA.
VYpaBieHue CeMUCETMEHTHBIM HHIUKATOPOM.

IIpakmuueckas paboma « Ynpasnenue ceéemoouooamu ¢ nomowwto Arduino Unoy.

IIpakmuueckas paboma « Ynpasnenue mpexygemuvim c8emoouo0om ¢ NOMOUbIO
Arduino Unoy.

IIpaxmuueckas paboma « Ynpaenenue cemucecmeHmuviM UHOUKAMOPOM C NOMOUBIO
Arduino Unoy.

Camocmoamenvhas paboma: COCTaBICHUE OTIOPHBIX KOHCIIEKTOB, padoTa co
CIpaBOYHOW MH(POpMAIEt, MOHTaX M UCCIIEAOBAHUE CXEMBI, COCTABJIICHUE TTPOTPAMM.

Tema 2.4. [loaxkaouyenne KHONKU K Arduino
VYyarmmecs NOJKHEL:

3HAMb:
e Ha3HavYeHUE MUKpOKOHTpouiepa Arduino Uno;

OCHOBHBIE Y3JIbI MUKpOKOHTpoIuiepa Arduino Uno;

XapaKTEPUCTUKN MUKpOKOHTposuiepa Arduino Uno;

ornepaTopsl si3bika C++ [is IporpaMMHUPOBaHKS MUKPOKOHTpoJutepa Arduino

Uno;

® CIOCOOBI MOJIKITFOYCHHUST BHEIITHUX YCTPONCTB K MUKpOKOHTpoiutepa Arduino Uno;

® [OJKII0YATh MUKPOKOHTpoIep Arduino UNno k nepcoHanbHOMY KOMITBIOTEPY;
® COCTaBJIATH MPOTPAMMEI I MUKpOKOHTpoJutepa Arduino Uno;
e [IOJIKJIOYATh BHEIIHUE YCTPOMCTBA K MOpTaM MUKpOKoHTpoIutepa Arduino Uno.

Oco0eHHOCTH NOJKITIOYEHUS KHOTIKH. Y CTpaHEeHHE IIYMOB C TOMOILBIO
CTSTUBAIOIIMX U MOATATUBAOLIMX pe3ucTopoB. [IporpaMmMHoe ycTpaneHnue apebdesra.

[HIupotHO-uMMynbcHas moaysrsitus (LLIMM). YpasneHue ycTpoiicTBaMu ¢ TIOMOIIBIO
opToB, nogaepxkupatomux [HNM.

Hpakmuqecmﬂ pa6oma ((CeemujleuK C KHONOYHbBIM ynpaeﬂeHueM».
lIpaxmuueckas paboma « Ynpasnenue mpexysemuvim c6emoouo0om ¢ HOMOWbIO
Arduino Unoy.

Camocmosmenvras paboma. COCTaBICHUE OMOPHBIX KOHCIIEKTOB, paboTa co
CIIpaBOYHOM MH(pOpMAIMEH, MOHTaX W HUCCIICIOBAHUE CXEMBI, COCTABJIICHUE MPOTPAMM.

Dopmbl KOHMPOJIA. IPAKTHUECKas paboTa.

Tema 2.5. I'enepanus 3BykoB ¢ noMoubi0 Arduino Uno
VYyammecs TOIKHBI:

3HAMb:
e HasHaueHHe MUKpOKoHTposuiepa Arduino Uno;
® OCHOBHBIE y3JIbI MUKpOKOHTpOJuIepa Arduino Uno;
® XapaKTepUCTHKH MUKpOKOoHTpoJuiepa Arduino Uno;
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e ormeparopsl si3bika C++ 1 IporpaMMUpPOBaHUS MEKPOKOHTpoiepa Arduino
uUno;

® C0COOBI MOKIIFOYEHHS BHEITHUX YCTPONCTB K MUKpOKOHTpoJsuiepa Arduino Uno;
ymems:

® [OJKIII0YATh MUKPOKOHTpoIep Arduino Uno k nepcoHaibHOMY KOMITBIOTEPY;

® COCTaBJIATH MPOTPAMMEI [T MUKpOKOHTpoJutepa Arduino Uno;

® [OJK/II0YATh BHEIIIHKUE YCTPOICTBA K MOpTaM MUKpOKOoHTposutepa Arduino Uno.

Haznauenue, ycTpoHCTBO, IPUHIIMIIBI JEHCTBUS MTb€30IMHAMHUKOB. AKTUBHBIC U
MacCUBHbIC Mbe30uHaMUKH. [Toaximrouenne 3Bykousmyuareneit k Arduino Uno.
['eneparus 38ykoB ¢ nomoipio Arduino Uno.

bubmmoTteka pitches.h.

IIpaxmuueckas paboma «I enepayus 38yx06 ¢ nomowwio Arduino Unoy.

Camocmosamenvhas paboma: COCTaBICHUE OTIOPHBIX KOHCIIEKTOB, padoTa co
CIpaBOYHOW MH(POpMAIMEt, MOHTaX M UCCIIEAOBAHUE CXEMBI, COCTABJIICHUE TTPOTPAMM.

Dopmbl KOHMPOJIA. IPAKTHYECKasd padoTa.

Tema 2.6. YnpaBienue 3JieKTpoMoTopaMu ¢ nomouibio Arduino Uno
VYyammecst T0JKHBIL:

3HAMb:
e Ha3HauYeHUEe MUKpOKOHTpoiutepa Arduino Uno;
OCHOBHBIE Y3JIbI MUKpOKOHTpoILiepa Arduino Uno;
XapaKTEPUCTUKN MUKpOKOHTpouiepa Arduino Uno;
ornepaTopsl si3bika C++ Uit IporpaMMHPOBaHKS MUKPOKOHTpoIuiepa Arduino
Uno;
® CIOCOOBI MOIKITFOYCHHUST BHEIITHUX YCTPOHCTB K MUKpOKOHTpoiutepa Arduino Uno;

® MOJKII0YATh MUKPOKOHTpoIep Arduino UNno k mepcoHanbHOMY KOMITBIOTEPY;
® COCTaBJIATH MPOTrPAMMBI It MUKpOKOHTpoJutepa Arduino Uno;
e [IOJIKJIIOYATh BHEIIHUE YCTPOMCTBA K IMOpTaM MUKpOKoHTpoiutepa Arduino Uno.

Pa3sHoBuAHOCTH NBUTATENEN: IOCTOSIHHBIE, IArOBBIE, CEPBOJIBUTaTEIN. Y IPABIICHNE
KOJUIEKTOPHBIM JIBUraTesIeM. Y IPABIEHUE CKOPOCTHIO KOJUIEKTOPHOTO ABUTATENS.
VYnpasienue ceppoasuratenem. budnuoreka Servo.h. Iloakntouenre 3neKTpoMOTOPOB K
Arduino Uno. Yupagnenue motopamu ¢ nmomonibio Arduino Uno. Jlpaiiep aBurateneii.

lIpaxmuueckas paboma « Ynpasenenue momopamu ¢ nomowvio Arduino Unoy.

Camocmosamenvuas paboma: COCTaBICHUE ONOPHBIX KOHCIIEKTOB, padoTa co
CIIpaBOYHOM UHPOpMAIIMEH, MOHTaX U UCCIICIOBAHUE CXEMBbI, COCTABJICHUE MPOrPaAMM.

Dopmbl KOHMPOJIA. IPAKTHUECKas paboTa.

Tema 2.7. U3mepenue temneparypsl ¢ mnomombi Arduino Uno
VYyammecs TOIKHBI:

3HAMb.
e HasHaueHHe MUKpOKoHTposuiepa Arduino Uno;
® OCHOBHBIC y3JIbI MUKpOKOHTpoOJUIepa Arduino Uno;
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® XapaKTepUCTHKH MUKpOKOHTpoiuiepa Arduino Uno;
e ormeparopsl si3bika C++ 1J1s IporpaMMUPOBaHUS MUKPOKOHTpoJLiepa Arduino
Uno;

® CroCcOOBI MOJKITIOYSHHUST BHEITHUX YCTPOHCTB K MUKpOKOHTpoiutepa Arduino Uno;
ymemu:

® TIOJKJIF0YaTh MHKPOKOHTpouiep Arduino Uno x mepcoHanbHOMY KOMITBIOTEPY;

® COCTaBJISITh IPOTPAMMBI TSI MUKpOKOHTpoiutepa Arduino Uno;

e [I0JIKJIOYATh BHEIIHUE YCTPOHCTBA K IOpTaM MUKpOoKoHTpoIutepa Arduino Uno.

[Monxrouenue Tepmucropa K Arduino Uno. [Toakirouenne naTanka TeMeparypsl K
Arduino Uno. M3mepenne TeMiieparypsl.

lIpaxmuueckas paboma «llooknouenue oamuuxa memnepamypul Kk Arduino Unoy.
lIpaxmuueckas paboma «llooknouenue mepmucmopa xk Arduino Unoy.

Camocmosmenvhas pa60ma: COCTaBJICHUC OIIOPHBIX KOHCIICKTOB, pa60Ta CO
cnpaBquoﬁ I/IH(i)OpMaHI/IGI\/'I, MOHTaXX 1 UCCJICAOBAHUC CXEMbI, COCTABJICHHUC IIPOTrpaAMM.

Dopmbl KOHMPOJIA. IPAKTHUECKas paboTa.

Tema 2.8. [loakJ/oueHue yjabTPa3ByKOBOI0 JaTYNKA PACCTOSIHUS K
Arduino Uno

anmnec;l JOJIDKHBI.

3Hamo:
e Ha3HaueHHe MUKpOKOoHTpoJuiepa Arduino Uno;
OCHOBHBIE y3JIbI MEKpOKOHTpoJuiepa Arduino Uno;
XapaKTePUCTHKK MUKpOKOoHTpoJuiepa Arduino Uno;
orepatopsl s3bika C++ A1 IporpaMMHUPOBAaHUS MUKPOKOHTposLIepa Arduino
Uno;
® CrI0CcOOBI OJIKITIOYCHHS BHEIHUX YCTPONCTB K MUKpOKOHTpoJutepa Arduino Uno;

e TIOJKJIIOYaTh MEKpOKOHTposiep Arduino UNno k mepcoHanbHOMY KOMITBIOTEDPY;
® COCTaBJIATH MPOTrPAMMBI I MUKpOKOHTpoJutepa Arduino Uno;
® TIOJKJIFOYATh BHEITHHE YCTPOHCTBA K MOpTaM MUKpOKOoHTposuiepa Arduino Uno.

[TpuntMn paboThl yABTPa3BYKOBBIX NaTYMKOB. [IpUHITNT U3MEpEeHUs PacCTOSHUS 110
OTpaKEHHOM 3BYKOBOU BOJIHE.

Texnuueckne XxapakTepUCTUKU yIBTPa3BYKOBOTO naTunka paccrosiaus HC-SR0O4.
[ToaxntoueHue ynbTpa3ByKoBOro naTurka paccrosius Kk Arduino Uno. Cxema
B3aumoericteus Arduino ¢ HC SR04. YiabpTpa3BykoBoii 1ansHOMED.

Ipakmuueckas paboma «HMzmepenue paccmosiHus ¢ NOMOWbIO YIbMPA38yK0B020
oamuuka HC-SR04 .

Camocmosamenvuas paboma: COCTaBICHUE OMOPHBIX KOHCIIEKTOB, paboTa co

CIpaBOYHOM MH(OpMAIUEl, MOHTaX U UCCIIEIOBAHUE CXEMBI, COCTABJICHUE TTPOTPAMM.
Tema 2.9. [loak/ouyeHue MaTpUUHOI KJIaBUATYpPbl K Arduino Uno
Yuamuecs T0JKHBI:

3HAMb.
e Ha3Ha4YCHHE MUKpOKOHTpoJriepa Arduino Uno;
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® OCHOBHBIE Y3JIbI MUKpOKOHTpOJuIepa Arduino Uno;

® XapaKTepUCTUKU MHUKpoKoHTposuiepa Arduino Uno;

e onepatopsl si3bika C++ Ui IporpaMMHPOBaHHS MUKPOKOHTposutepa Arduino
Uno;

® CIIOCOOBI MOJIKITFOYEHUS BHEITHUX YCTPOMCTB K MUKpoKoHTpoiepa Arduino Uno;

® [OJKITI0YAaTh MUKPOKOHTpouiep Arduino Uno k mepcoHanbHOMY KOMIIBIOTEDY;
® COCTaBIISITh MPOrPAMMBI JIJISi MEKPOKOHTpoJsuiepa Arduino Uno;
® TIOJKJIFOYATh BHEITHHE YCTPOUCTBA K MMOpTaM MHKpOKOHTposuiepa Arduino Uno.

Camocmosamenvhas paboma: COCTaBICHUE OTIOPHBIX KOHCIIEKTOB, padoTa co
CIpaBOYHOU MH(POpMAIEt, MOHTaX M UCCIEAOBAHUE CXEMBI, COCTABJIICHUE TTPOTPAMM.

Dopmbl KOHMPOJIA. IPaKTHUECKas paboTa.

Tema 2.10. [Toakaouenue xxoiicTuka K Arduino
Vuyarmmecs T0JDKHBIL:

3HAMb.

e Ha3HauYeHUEe MUKpOKOHTpoJutepa Arduino Uno;

e OCHOBHBIC y3JIbI MUKpOKOHTpoOJUIepa Arduino Uno;

® XapaKTepUCTHKH MUKpOKOHTpoiuiepa Arduino Uno;

e onepatopsl si3bika C++ Ui IporpaMMHPOBaHKS MUKPOKOHTpoJuiepa Arduino

Uno;

® CIOCOOBI MOJKITFOYCHHUST BHEIITHUX YCTPOHCTB K MUKpOKOHTpoiutepa Arduino Uno;
ymemo:

® [OJKII0YATh MUKPOKOHTpoIep Arduino Uno k nepcoHanbHOMY KOMITBIOTEPY;

® COCTaBJISITh IPOTPAMMBI TSI MUKpOKOHTposutepa Arduino Uno;

e [IOJIKJIIOYATh BHEIIHUE YCTPONCTBA K IMOpTaM MUKpOKoHTpoiutepa Arduino Uno.

Camocmosamenvuas paboma: COCTaBICHUE ONMOPHBIX KOHCIIEKTOB, padoTa co
CIIpaBOYHOM UHPOpMAIIMEH, MOHTaX U UCCIICIOBAHUE CXEMBbI, COCTABJICHUE MPOTPAMM.

Dopmbl KOHMPOJIA. IPAKTHYECKasd padoTa.

Tema 2.11. IToaxkawuenue KK-qucrmies k Arduino Uno
VYyarmecs NOJKHEL:

3Hams.
® HA3HAYEHHE U YCTPOMCTBO KUAKOKPUCTAIUIMYECKUX IKPAHOB;
® CIocoObI MOJIKIIFOUEHHUS KUIKOKPUCTAIUTMUYECKUX SKPAaHOB K MUKPOKOHTPOJLIEpa
Arduino Uno;
e orneparopsl A3bika CH++ Wi yrpaBiIeHUS KUIKOKPUCTANIMYECKUMH KPaHAMU;
ymemsn.
® TIOJKJIFOYATh KUAKOKPUCTAUINYECKHE SKPAHbI K MUKPOKOHTpoIIepy Arduino
uUno;
® COCTABJIATH HpOFpaMMI)I JJIA praBJ'IeHI/ISI )KI/I,[[KOKpI/ICTaJ'IJ'H/I‘-IeCKI/IMI/I 3KpaHaMI/I.

Ha3nauenue u ycTpoHCTBO KUAKOKPUCTAITMYECKUX IKpaHOB. bubnuoreka
LiquidCrystal. BeiBoj cooOrieHuii Ha 3xpaH
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Camocmoamenvhas paboma: COCTaBICHUE OMIOPHBIX KOHCIIEKTOB, padoTa co
CIpaBOYHOM MH(POpMAIME, MOHTaX U UCCIIEIOBAHUE CXEMBI, COCTABJIICHUE TTPOTPAMM.

Dopmbl KOHMPOJIA. IPAKTHUECKas paboTa.

Tema 2.12. llogxirouenne MomHOM Harpy3ku Kk Arduino Uno

anumec;l JOJIDKHBI.

3HAmMb.
[ ]

Ha3HaueHHe MUKpokoHTposuiepa Arduino Uno;

OCHOBHBIE y3JIbI MEKpOKOHTpoJuiepa Arduino Uno;

XapaKTEPUCTUKN MUKpOKOHTposuiepa Arduino Uno;

ornepaTopsl si3bika C++ It IporpaMMHPOBaHKS MUKPOKOHTpoIutepa Arduino
Uno;

CIIOCOOBI MOIKITFOYCHUS BHEITHUX YCTPOUCTB K MHUKPOKOHTpoJutepa Arduino Uno;

MOJIKJTFOYaTh MEKpOKOHTposuiep Arduino Uno k mepcoHanbHOMY KOMITBIOTEPY;
COCTABJIATH MPOTPAMMBI JI MUKpOKOHTposutepa Arduino Uno;
MOJIKJTFOYATh BHEITHUE YCTPONCTBA K MOpTaM MUKpOKOHTposuiepa Arduino Uno.

Camocmosamenvuas paboma: COCTaBICHUE ONOPHBIX KOHCIIEKTOB, padoTa co
CIIpaBOYHOM UHPOpMAIIMEH, MOHTaX U UCCIICIOBAHUE CXEMBbI, COCTABJICHUE MPOTPAMM.

Dopmbl KOHMPOJIA. IPAKTHYECKasd padoTa.

Tema 2.13. oakiarouenue poroaarunkos k Arduino Uno

VYyarmmecs NOJKHEL:

3HAmMb.
[ ]

Ha3HauyeHUEe MUKpOKoHTposriepa Arduino Uno;

OCHOBHBIC y3JIbI MUKPOKOHTpoOJIIepa Arduino Uno;

XapaKTEPUCTUKN MUKpOKOHTposuiepa Arduino Uno;

ornepaTopsl si3bika C++ it IporpaMMHUPOBaHKS MUKPOKOHTpoJutepa Arduino
Uno;

CIOCOOBI TIOKTFOUEHHUS BHEITHUX YCTPOMCTB K MUKpOKoHTposrepa Arduino Uno;

HOKIII0YaTh MUKpOKOHTposuiep Arduino Uno k nmepcoHaIbHOMY KOMIIBIOTEPY;
COCTABJIATH MPOTPAMMBI [T MUKpOKOHTposutepa Arduino Uno;
MOJIKJTFOYATh BHEITHHE YCTPONCTBA K MMOpTaM MUKpOKOHTposuiepa Arduino Uno.

Hcnonb3oBanue GpoTope3ncTopa U IeIUTENs HAMPSHKSHUS IS TTOCTPOCHHS JaTYMKa
OCBEILIEHHOCTH.

Camocmosmenvras paboma. COCTaBJICHUE OMOPHBIX KOHCIIEKTOB, paboTa co
CIpaBOYHOM MH(pOpMaIIMEH, MOICIUPOBAHUE CXEM, MOHTAX U HCCJICIOBAHUE CXEMBI,

u3Mepe

HHUC JSJICKTPUUCCKUX BCIINYHH.

Dopmbl KOHMPOJIA. IPaKTHUECKas paboTa.
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Pasznen 3. C++ JJISI ARDUINO UNO

Tema 3.1. Tunbsl JaHHBIX
Vyamuecst T0JKHBL:

3HAMb:
® TUIIBI JaHHBIX s3bIka C++ 151 MPOrpaMMUpPOBAaHUSI MUKPOKOHTpoiepa Arduino
Uno;
e (QyHKIMH peoOpa3oBaHus TUIIOB s3bika C++ I MPOrpaMMUPOBAHHUS
MUKpoKoHTpoiutepa Arduino Uno;
® CIOCOOBI MOJKITFOYCHHUST BHEIITHUX YCTPONCTB K MUKpOKOHTposutepa Arduino Uno;
ymems:
® [OJK/II0YAaTh MUKPOKOHTpouiep Arduino Uno k repcoHanbHOMY KOMIIBIOTEDY;
® COCTaBIISITh MPOrPAMMBI JIJISi MEKPOKOHTposuiepa Arduino Uno;
® TIOJKJIFOYATh BHEITHHE YCTPOUCTBA K MMOpTaM MHKpOKOHTposuiepa Arduino Uno.

KoHcTaHThl 1 IEpeMEHHEIE.

UucnoBble TUMBI JaHHBIX byte, int, unsigned int,word, long, unsigned
long, short, float, double.

Jlorngeckuil THI JaHHBIX boolean.

TekcToBbI€ TUMHI JAaHHBIX char, string.

Maccussbl.

[IpeoOpazoBanue tumnos. PyHnuu char, byte, int, word, long, float.

Camocmoamenvuas paboma: COCTaBICHUE OMOPHBIX KOHCIIEKTOB, paboTa co
CIpaBOYHOM UH(OpMAIE, MOHTaX U UCCIIEAOBAHUE CXEMBI, COCTABJIICHUE TPOTPAMM.

Dopmbl KOHMPOJIA. IPAKTHUECKas paboTa.

Tema 3.2.dyHKIUM BBO/Ia-BbIBO/IA
Yuamuecs TOKHBL:

3HAMDb:
e Ha3HAYEHHE U CHHTAKCHUC (YHKIIMI BBOIA-BBIBO/A,
yMems.
® COCTaBIIATH MPOTrPaMMBI JUIsi MUKpOKOHTpoJuiepa Arduino Uno ¢ ucronb30BaHHEeM
(GbyHKIIUH BBOJIa-BBIBOJIA;

®ynkuuu nudpoBoro BBoAa-BeiBoja: digitalRead, digitalWrite,
pinMode.

DyHKIMY aHAJIOTOBOTO BBOJA-BbIBOJIA: analogReference, analogRead,
analogWrite.

OyHKIMU PaCIIMPEHHOTO BBOAA-BbIBOJA: tone, noTone, shiftOut, shiftIn,
pulseln.

Camocmosamenvuas paboma: COCTaBICHUE OMOPHBIX KOHCIIEKTOB, paboTa co
CIpaBOYHOM MH(pOpMAIUEH, MOICITUPOBAHNUE CXEM, MOHTAX M MCCIICIOBAHUE CXEMBI,
W3MEPEHUE AJICKTPUUECCKUX BEJIUYHH.

Dopmbl KOHMPOJIA. IPAKTHUECKas paboTa.

Tema 3.3.ApudpmMeTnuecKkue onepaTopbl
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VYyammmecs NOJKHEL:

3Hamo:
® Ha3HAYEHHE U CUHTAKCUC apU(PMETHUECKUX ONepaTopoB si3bika CH++ ms
pOTrpaMMHUPOBAHUST MUKPOKOHTpoJuIepa Arduino Uno;
ymems:

® COCTaBJISITh MPOTPAMMBI JUII MUKpOKOHTposuiepa Arduino Uno ¢ ucmonb3oBanuem
apu(MeTHYECKUX ONIepaToOpPOB.

Apudmerrnyeckue onepaTopsl = (orepaTop NpucBauBaHus), + (CI0KEHUE),
— (BpIUMTaHUE), * (YMHOXEHHUE), / (IeneHue), $ (0OCTaTOK OT JieJeHus), ++ (MHKPEMEHT),
— — (IeKpeMeHT).

CocraBHbIC apu(hMETHIECKHE OIEPATOPHI += (COCTAaBHOE CIIOKECHHE), —= (COCTaBHOE
BBIUUTAHUE), *= (COCTAaBHOE YMHOXEHHE), /= (COCTaBHOE JCJICHNUE).

Camocmoamenvhas paboma: COCTaBICHUE OTIOPHBIX KOHCIIEKTOB, padoTa co
CIpaBOYHOW MH(POpMAIMEl, MOJETMPOBAHNE CXEM, MOHTAXK 1 UCCIICTIOBAHUE CXEMBI,
W3MEPEHUE IJIEKTPUUECKUX BEIIUYHH.

Dopmbl KOHMPOJIA. IPAKTHUECKasd padoTa.

Tema 3.4. Onepatopsl cpaBHeHHS
VYyammecst T0JKHBIL:

3HAMb.
e Ha3HaueHHEe MUKpOKOHTposuiepa Arduino Uno;
OCHOBHBIC y3JIbI MUKpOKOHTpoJuIepa Arduino Uno;
XapaKTEPUCTUKN MUKpOKOHTposuiepa Arduino Uno;
orepatopsl s3bika C++ 171 IporpaMMHUPOBaHUS MUKPOKOHTposLiepa Arduino
Uno;
e CroCOOBI MOJIKIFOUEHUS BHEITHUX YCTPOMCTB K MUKpOoKoHTposrepa Arduino Uno;

® MOJAKII0YATh MUKPOKOHTpOIep Arduino UNno k mepcoHanbHOMY KOMIIBIOTEPY;
® COCTaBJIATH MPOTrPAMMBI I MUKpOKOHTpoJutepa Arduino Uno;
e [IOJIKJIIOYATh BHEIIHUE YCTPOMCTBA K IMOpTaM MUKpOKoHTpoIutepa Arduino Uno.

Camocmosamenvhas paboma: COCTaBICHUE OMIOPHBIX KOHCIIEKTOB, padoTa co
CIpaBOYHOM UHPOpMAIIMEH, MOICIUPOBAHUE CXEM, MOHTAX U UCCJICIOBAHUE CXEMBI,
M3MEPEHUE IIIEKTPUUECKUX BEJIUYHH.

Dopmbl KOHMPOJIA. IPAKTHYECKasd padoTa.

Tema 3.5. Jlornueckue oneparopsl

Camocmosmenvras paboma. COCTaBJICHUE OMOPHBIX KOHCIIEKTOB, paboTa co
CIpaBOYHOM MH(pOpMAIIMEH, MOICIUPOBAHUE CXEM, MOHTAX U HCCJICIOBAHUE CXEMBI,
M3MEPEHUE IIEKTPUUECKUX BETUYUH.

Dopmbl KOHMPOJIA. IPAKTHUECKas paboTa.

Tema 3.6. Ynpasasiiomme onepaTropbl
VYyammecs TOIKHBI:

3HANb.
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Ha3zHaueHUe MUKpoKoHTpoiriepa Arduino Uno;

OCHOBHBIE Y3J16I MUKpOKOHTpOIuiepa Arduino Uno;

XapaKTEePUCTHKH MUKpOKoHTpoiutepa Arduino Uno;

orepartopsl si3bika C++ A1t mporpaMMUpPOBaHUI MEKPOKOHTpouiepa Arduino
Uno;

® CrOCOOBI MOJKITIOYCHHUST BHEIITHUX YCTPOHCTB K MUKpOKOHTpoiutepa Arduino Uno;

® [OJK/II0YAaTh MUKPOKOHTpouiep Arduino Uno k repcoHanbHOMY KOMIIBIOTEDY;
® COCTaBJIATH MPOTPAMMEI I MUKpOKOHTpoJutepa Arduino Uno;
® TIOJKJIFOYATh BHEITHHE YCTPOUCTBA K MMOpTaM MHKpOKOoHTpouiepa Arduino Uno.

Camocmoamenvuas paboma: COCTaBICHUE OMOPHBIX KOHCIIEKTOB, paboTa co
CIpaBOYHOM HH(OpMaIUEl, MOJCTHUPOBAHUE CXEM, MOHTAaXK U UCCIIEIOBAHUE CXEMBI,
U3MEPEHUE IEKTPUUECKUX BEIHUHH.

Dopmbl KOHMPOJIA. IPaKTHUECKas paboTa.

Tema 3.7. butoBble onepaTopsbl
VYyammecs TOIKHBI:

3HAMDb:

e Ha3Ha4YCHHE MUKpOKOHTpoJuiepa Arduino Uno;

® OCHOBHBIE y3JIbI MUKpOKOHTpOJuIepa Arduino Uno;

® XapaKTePUCTHKH MUKpOKOHTposuiepa Arduino Uno;

e ormeparopsl si3bika C++ 171 IporpaMMHUPOBaHUs MEKPOKOHTposiepa Arduino

Uno;

e CII0COOBI OJKITIOYCHHS BHEIIHUX YCTPOHCTB K MUKpOKOHTpoJutepa Arduino Uno;
ymems.

® TIOJKJIFOYaTh MUKPOKOHTposiep Arduino Uno k mepcoHaibHOMY KOMITBIOTEPY;

® COCTaBJIAThH MPOTrPAMMBI JIss MUKpOKOHTpoJutepa Arduino Uno;

® TIOJKJIFOYATh BHEITHHE YCTPONCTBA K MOpTaM MUKpOKoHTposuiepa Arduino Uno.

Camocmosmenvras paboma. COCTaBJICHUE OMOPHBIX KOHCIIEKTOB, paboTa co
CIIpaBOYHOM MH(pOpMAIUEH, MOICIIUPOBAHNUE CXEM, MOHTAX M MCCIICIOBAHUE CXEMBI,
U3MEPEHUE AJICKTPUUECKUX BEJIUYMH.

Dopmbl KOHMPOJIA. IPaKTHUECKas paboTa.

Tema 3.8. MaTtemaTnueckne GyHKIMH
Yuamuecs 10 KHbI:

3HAMb:

e Ha3Ha4YCHHE MUKpOKOHTpoJriepa Arduino Uno;

e OCHOBHBIC y3JIbI MUKpOKOHTpoJuIepa Arduino Uno;

® XapaKTepUCTHKH MUKpOKOHTposuiepa Arduino Uno;

e ormepatopsl si3bika C++ 171 IporpaMMHUPOBaHUS MEKPOKOHTpoIIiepa Arduino

Uno;

e CrocoOBI MOJIKITIOYCHHS BHEIIHUX YCTPOHCTB K MUKpOKOHTpoJutepa Arduino Uno;
ymemsp.

® 0JIKJII0YaTh MUKpOKOHTposuiep Arduino UNno k mepcoHaaIbHOMY KOMIIBIOTEPY;
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® COCTaBJIATH MPOTPAMMBI JUII MUKpOKOHTpoJutepa Arduino Uno;
® [I0JIKJIIOYATh BHEIIHUE YCTPOMCTBA K IOpTaM MUKpOKoHTpoIutepa Arduino Uno.

Camocmoamenvuas paboma: COCTaBICHUE OMOPHBIX KOHCIIEKTOB, padoTa co
CIpaBOYHOM HH(OpMaIUEl, MOJCTHUPOBAHUE CXEM, MOHTAaXK U UCCIIEIOBAHUE CXEMBI,
M3MEPEHUE IIEKTPUUECKUX BEJTUYUH.

Dopmbl KOHMPOJIA. IPAKTHYECKas padoTa.

Paznen 4. IPOEKTHASA AEATEJIBHOCTbD

Tema 4.1. Coopka ycrpoiicTB Ha 6a3e Arduino Uno

VYyammecs T0IKHBI
3HAMb:

® OCHOBHBIE ATaIlbl IPOCKTHON JEATECIILHOCTH;

® IIPUHIUI PaOOTHI AIIEKTPOHHBIX Y3JIOB;

® TEXHOJOTUM U3TOTOBJICHUS AJIEKTPOHHBIX Y3JIOB;
yMemy:

® [0J0MpaTh FIEMEHTHI JJIsI DJICKTPOHHOTO Yy3J1a;

® U3rOTaBJIMBATH AJICKTPOHHBIC Y3JIbI,

® HACTpauBaTh SJEKTPOHHBIC y3JIbl;

® OOBSACHITH MPUHIUIT PAOOTHI FJEKTPOHHBIX Y3JIOB.

Opranu3zaius IpOEKTHOW JEATEIIbHOCTH. JTaIlbl IPOEKTHON AEATEIbHOCTH. MeETO bl
MIPOEKTUPOBAHUSL.

BrinoiHeHne MHAMBUAYATBHBIX U TPYNIOBBIX MPOeKTOB. [lonck nundopmaruu.
Bri6op cxemsl. [Tog6op anemenToB. PazpaboTka yeprexeit neyatHoro y3na. 3roropnenue
MeYaTHOM Iu1aThl. MOHTaX CXEMbI Ha ITeYaTHYO maty. M3rorosienue kopiyca.
Hactpolika sanmekTpoHHOro ycrpoucTtsa. [logrotoBka otuera u npesenranuu. [Ipesenranus
MIPOEKTA.

Camocmosmenvrasn paboma. MIaHUPOBaHUE padbOT, paboTa CO CIIPaBOYHOM
nH(pOpMaIye, MOACTUPOBAHKIE CXEM, MOHTAX M MCCIICOBAHUE CXEMBI, U3MEPCHHE
AIEKTPUYCCKUX BEIIMUMH, COCTABJICHHE IMPE3CHTAIIHH,

Dopmbl KOHMPOJIAL. ONIPOC, HAOTIOEHUE, TECT.
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3. IVIAHUPYEMBIE PE3YJIbTATDBI

IIpeaMeTHbIE pe3y/ibTaThI:

® 3HaHWE IPaBHJI OE€30MACHOTO MOJIH30BAHUSI HHCTPYMEHTAMHU M 000PYI0BaHHEM;
® 3HaHWE aKTyaJbHBIX HANPaBICHUI HAYYHBIX UCCIICIOBAHUHN B 001acTH
DJIEKTPOHUKH;

3HAHHWE OCHOB W MIPUHIIMIIOB KOHCTPYHUPOBAHUS JJIEKTPOHHBIX YCTPOMCTB,
OBJIaJICHNE HAYaIbHBIMHA 0a30BBIMU HABBIKAMH HH)KCHEPUH;

3HaHHE OCHOB cdepbl mpuMeHeHus | T-TeXHOIOTHIA B AIEKTPOHHKE,
3HaHME NMPUHIUIOB poekTupoBanus B CAIIP;

3HAaHHE OCHOB B PabOTE C pyYHBIM HHCTPYMEHTOM;

3HAHHE OCHOB B PabOTE C 3JIEKTPOHHBIMH KOMIIOHCHTAMH,

3HaHWE OCHOBHOW MPOo(decCHOHAIBHOMN JIEKCUKH;

YMEHHE CaMOCTOSTEIPHO pad0TaTh C pyYHBIM HHCTPYMEHTOM,;

yMEHUE PUMEHSITH 000PY0BaHUE U HHCTPYMEHTHI,

yMeHue paboTaTh C JIEKTPOHHBIMHU CXEMaMH U CUCTEMaMH YIIpaBICHUS
o0BeKTaMH (110 HATIPABJICHUSIM).

JINYHOCTHBIE Pe3yJIbTAThI:

® BOCIIUTAHUE POCCUMCKOMN IpakIaHCKON HUIEHTUYHOCTH: MATPUOTU3MA, JTIOOBU U
yBaXkeHUs K OTeUeCcTBy, HyBCTBA TOPAOCTH 3a CBOIO Ponnny;

e (QopmupoBaHUE OTBETCTBEHHOTO OTHOIICHUS K YYEHUIO, TOTOBHOCTHU U
CIIOCOOHOCTH 00YYaIOIIUXCSl K CAaMOPa3BUTHIO M CAMOOOPa30BaHUIO;

e (opmMupoBaHHE 1IEIIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

¢ (hopmMupoBaHHE OCO3HAHHOTO, YBAKUTEIBHOTO U JJOOPOKETATEIHHOTO OTHOIIICHUS
K IpyTOMY YEJIOBEKY, €r0 MHEHHUIO, TOTOBHOCTH U CIIOCOOHOCTH BECTU JHAJIOT C
JIPYTUMM JIFOABMU U JOCTUTATh B HEM B3aMMOIIOHUMAHUS;

¢ (popmupoBaHUE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIEHUH U
COTPYIHUYECTBE CO CBEPCTHUKAMH, IETBMH CTAPLIEr0 U MJIAAUIEr0 BO3PACTa,
B3pPOCJIBIMHU B MpoOIecce 00pa30BaTEIbLHOM, 00IIECTBEHHO MOJIE3HOM, yueOHO-
MCCIIEIOBATENILCKOW, TBOPUECKOU U IPYTUX BUIOB ACATEIBHOCTH;

e (opmupoBaHUE IIEHHOCTH 30POBOI0 U 0€30MacHOTO 00pa3a KU3HHU;

® YCBOCHME MPaBUJI UHIUBHUIYATbHOTO U KOJUIEKTUBHOTO 0€30MIaCHOIO MOBEICHUS B
YpE3BBIYANHBIX CUTYAIUAX, YTPOKAIOIIMX )KU3HU U 3I0POBbIO JIIOAEH;

e (opmMupoBaHHE OCHOB PKOJIOTUYECKOMN KYJIBTYPbl COOTBETCTBYIOUIEH
COBPEMEHHOMY YPOBHIO 3KOJIOTUYECKOI'O MBILUIEHUS, PA3BUTHE OIIbITA
HKOJIOTUYECKH OPUCHTUPOBAHHOM pedIeKCHBHO-OIIEHOYHON U MTPAKTUYECKON
JEATEIIbHOCTH B )KU3HEHHBIX CUTYalUsIX;

¢ (opmupoBaHHNE YHUBEPCATHHBIX CIIOCOOOB MBICIIUTEILHOMN NE€ITETHOCTH
(aOCTPaKTHO-IOTUYECKOTO MBIIUICHHS, TAMATH, BHUMAaHUS, TBOPUYECKOTO
BOOOpXKEHUS, YMEHUS MMPOU3BOAUTH JOTHUYECKHUE OTIEpaIlin ).

MeTanpeaMeTHbie pe3yJbTaThl:

® OpPHUECHTHUPOBATHCA B CBOEH CUCTEME 3HAHMI: OTIIMYaTh HOBOE 3HAHUE OT
W3BECTHOTO;

e paboTaTh MO MPEII0KEHHBIM HHCTPYKIIHSIM M CAMOCTOSITEIHHO;

e onpenensaTh U PopMUPOBATH 11EJIh ICSITEIHLHOCTH HA 3aHATUU C TIOMOIIBIO YUUTES;
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nepepadaThIBaTh MOJTYYCHHYIO HHPOPMAIIUIO: I€JIaTh BEIBOBI B PE3YIIHTATE
COBMECTHOM pabOThI TPYIIIBI, CPABHUBATH U TPYMIIUPOBATH MIPEIMETHI U UX
o0Opa3sbl.

U3JIaraTh MBICITU B Y€TKOH JIOTHYECKOH MOCIIeIOBATEIbHOCTH, OTCTauBaTh CBOIO
TOYKY 3PCHHS, AHATU3UPOBATh CUTYAITUIO U CAMOCTOSITEIBHO HAaXOIUTh OTBETHI HA
BOIIPOCHI ITyTEM JIOTUYECKHUX PACCYKICHUMH;

YMETb PacCcKa3bIBaTh O MPOEKTE;

paboTaTh HaJ MPOEKTOM B KOMaH/1e, 23((HEKTHUBHO paCIPEAeIATh 00S3aHHOCTH.
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4. KAJJEHIAPHBINA YYEBHBIN I'PAD®UK

Jara u Bpems

M| e | mposencnms sawstus | qopya sansrun | <00 N Tema sansrus nposerens | POPMA KONTpOIA
rp. 24 rp. 8
R e e I B e e
2 | ceHT6pD 1 éﬂ'ﬁgm 0 920%2340 KOMG?;?}FT cI);aHHoe 2 1.1 |[{udpoBsle cCUTHAIIBI U MUKPOCXEMBI kab. 3 Hpag;g:f;:l(aﬂ
3 | okTa0pD 16?%;%240 05020;1840 KOM6;I:HI/§IPT (I)/IBeaHHoe 2 1.2 |Jloruueckue 31€MEeHTbI ka0. 3 Hpa;c;g:fglcaﬂ
4 | oKTAOPH 1&%&340 09%90;1840 KOM6I;:£IPT (I)/IBeaHHoe 2 1.2 |Cbopka MakeTa reHepaTopa Ha JOTHYECKHUX AJIEeMEHTaX Kka0. 3 Hpa;c;g:Te;Kaﬂ
5 | okT0pb 1 612)%;:][_340 0910(3;1840 KOM6I;;?}IPT (I)/IBeaHHoe 2 1.3 |KomOuHanuoHHbIe YCTpOHicTBA ka0. 3 Hpa;c;g:Te;Kaﬂ
6 | okTA0pB 1 620%;:][240 09%)%;1840 Hpiz?{i:;(:coe 2 1.3 |HUccnenoBanue paboThl KOMOMHAITMOHHBIX YCTPOUCTB ka0. 3 Hpa;c;g:Te;Kaﬂ
7 | okTIOpB 1620%;1340 0932%:1[840 KOM6I;:;HPT (I)/IBeaHHoe 2 1.4 |IlocnenoBaTenbHOCTHBIE yCTPOMCTBA xa0. 3 Hpa;c;g:f; o
8 | nosops . 6(5)0%;%40 ) 5)0(3;:1[%)40 K0M613/1;1;;{1:)T(I)413€21HH06 2 14 }IjICcTcI;I(f:;IISTBBaHHe PaboTHI MOCIIEN0BATENEHOCTHBIX <a6. 3 Hpa;:;g:f;xaﬂ
9 | nosGps ZIEJ%.ll40 %%.1140 [IpakTuueckoe 9 2.1, OCHO_BHLIe Y37Ibl M XapaKTEPUCTHKH MUKPOKOHTpOIEpa| o o [TpakTuueckas
16-17"| 097-10 3aHSITHE 2.2 |Arduino Uno. Cpena nmporpammupoBanust Arduino IDE pabota
10 | HOsa6pH 1 615%;%40 0920(3;11640 KOM63H;{;I)T(I);aHHoe 2 2.3 |Ympasnenue ceeroauoaamu ¢ nomoinsio Arduino Uno kab. 3 Hpag;gl:Te;:Kaﬂ
11 | nostps |, 620%;%40 09203;1](-)40 Hpiﬁ?{‘;:zzme 2 | 2.3 |Ynpasnenue cBeToamonamu ¢ nomompio Arduino Uno | ka6. 3 Hpag;g:f;xaﬂ
12 | nexaGps 16%%;:540 Og%jgm Hpél;l;l{:;gme 2 2.4 |TlongxmoueHne kHONKH K Arduino Kka0. 3 Hpaggg:f: o
13 | nexabpb 1 61(8;%40 0910%;%40 KOM6${;pT (I);aHHoe 2 2.5 |['enepanus 3BykoB ¢ nomolinpsto Arduino Uno ka0. 3 Hp a;c;g:Te;:Kaﬂ
14 | xexabpo . 6%;:340 . 910%;]1_(2)40 Hpil;;[{l;l{‘;;(;l(oe 2 26 B’;[gaBneHHe 3JIEKTPOMOTOpaMH ¢ oMolbo Arduino ka6. 3 Hpaggg:::mﬂ
15 | nexabps . 620%;1340 0920%:]1_(2)40 KOM6Z;;pT(I)/IBeaHHOC 2 26 EJ];IIOJELBJICHI/IC 3JIEKTPOMOTOpaMH ¢ oMolbio Arduino <a6. 3 Hpaggg:::mﬂ

23




Jarta u Bpems

M| e | mposencms samstus | @opya sansmun | <010 N Tema sansus nposeren | POPMA KONTPOIA
rp. 24 p.8
16 I;elﬁflib 1;%;}_340 091(%?[]640 Hpiﬁijzz?oe 2 2.7 |U3mepenue temmepaTypsbl ¢ momoiisio Arduino Uno kab. 3 Hpag;g:facmﬂ
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18 | suBapsb 1;%;?_%40 092090?[](540 Hpa;l;:f;;;zl(oe 2 2.9 |IloaxitoueHne MaTpuuHOM KiaBuatypsl Kk Arduino Uno ka0. 3 Hpa;;g::acmﬂ
19 5?;;5; 1 620%;?.:(340 05%;2340 KOM6;I:HI/LPT (I)/IBeaHHoe 2 2.10 [[Togxmrouenue proiicTuka K Arduino kab. 3 Hpa;c;g:fglcaﬂ
20 | deBpans 1(?0%;2(2)40 09%20;2(2)40 KOM6I;:;pT (I)/IBeaHHoe 2 2.11 |Iloaxmouenue XKK-nucrmes k Arduino Uno ka0. 3 Hpa;c;g:Te;Kaﬂ
21 | deBpans 1 é)]d;?_ém 09%90;2(2)40 KOM6I;:;pT (I)/IBeaHHoe 2 2.12 |llopxmroueHue MomHoOM Harpy3ku k Arduino Uno Kab. 3 Hpa;c;g:Te;Kaﬂ
22 | peBpann 1 616%;?.%40 09%)(3;?[(2)40 KOM6I;;?}IPT (I)/IBeaHHoe 2 2.13 |[lonkmouenue Goromarunkos Kk Arduino Uno kab. 3 Hpa;c;g:Te;Kaﬂ
23 q)iif; aTm’ 1 620%;?.(2)40 09%%;?_3(;40 KOM6I;;I;pT (I)/IBeaHHoe 2 3.1 |Tumsl qaHHBIX kab. 3 Hparl)czgl:fglcaﬂ
24 MapT 16?)%;?.340 0;%;2340 KOM6I3/I:IEPT (I)/IBeaHHoe 2 3.2 |DyHKIHMH BBO/IA-BBIBO/IA Ka0. 3 Hpa;;g::; o
25 | wmapr 15016;?_340 0;()90;2340 KOM6I3/I:£IPT (I)/IlzaHHoe 2 3.3 |Apudpmernueckue onepaTopbl Ka0. 3 Hpa;;gl:Te; o
26 | wapr %%'0340 20%'0340 KombGunuposairoe 2 3.4 Omneparopsl cpaBHenus. JIOrHYecKre OnepaTophl ka0. 3 Hpakrireckas
16"-10%| 09%-10 3aHATHE 35 pabora
27 | | 5] oSS [ | 5 gt anerons s | e
28 | ampenb 1 6%%;?.340 0;%;2340 KOM63H:;pT(I);aHHOC 2 3.7 |buToBBIE OMIEPATOPHI Ka0. 3 Hpag;g:f;: o
29 | anpenb 1 600%;2340 0;()%;2340 KOM6?;§IPT (I)/IBeaHHoe 2 3.8 |Maremarndeckue GyHKIUU ka0. 3 Hp ag;g:::mﬂ
30 | amper |;668106) ogiag | e | 2| *1 inpoetta Hosbop seraret nwmmepmanon | 03| e
31 | ampens 1620%;2340 050(3:2340 KOM6?;;?T (I)/IBeaHHoe 2 4.1 |COopka 3/1eKTpOHHOMN YacTu kab. 3 lp ag;g:::mﬂ
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Jarta u Bpems

Ne Mecsin NMpPOBeAeHHUs 3aHATHS dopva sansTus Koa-Bo| Ne Tema 3ausTHs Mecto dopma KoHTpOS
n/n 4YacoB | TeMbI NnmpoBeacHUA
rp. 24 rp. 8
3o | ampers 29.04 07.05 [IpakTuueckoe 5 41 CoOopKka IeKTPOHHON YacTH. <a6. 3 [TpakTrueckas
mait  |16%-10*| 09%°-10% 3aHsITHE " |Pa3paboTka 1 OTIa7Ka IpOrpaMmbl ) pabora
. 06.05 14.05 [IpakTrueckoe [TpakTrueckas
33 Mall ;50074940 (5900 ()40 SAHSTIE 2 4.1 |Pa3paboTka 1 OTJIaJKa MPOTrpaMMBbI kab. 3 pabota
. 20.05 21.05 [IpakTuueckoe [TpakTrueckas
34 Mai 16%9.10%°| 09%-10% SAHSTIC 2 4.1 |IloaroToBKa Mpe3eHTALUN Kab. 3 pabota
. 27.05 28.05 [IpakTuyeckoe [TpakTryeckas
35 Mai 16%.10%| 09%-10% SALITIE 2 4.1 |IIpe3eHTanus MpoeKTa Kab. 3 pabora
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5. METOANYECKOE OBECIIEYHEHUME ITPOT'PAMMBbI

5.1. YciaoBus peanu3anum nNporpaMmmbl

Jl1s1 peanvzanuu JOMOJHUTEILHOM 00111e00pa3oBaTeIbHOM 00IIepa3BUBAIOIICH
mporpamMMsbl «JEKTpOHUKA Ha Arduino» ucnoyib3yeTcs: KaOMHET 000pyA0BaHHBIN
y4eOHBIMU CTOJIAMHU U CTYJIbSIMU JJIS YUaIMXcsl, KJIacCHOM Jtockoi. Pabouune mecta
00111eT0 MOJIb30BaHMs BKJIFOYAIOT B ¢C€0sI CTOJI JIJIs1 CTOJISIPHBIX M CJIECAPHBIX padOT, CTOJ
JUISl PEMOHTA U HACTPOUKHU pajidoaninapaTypsl.

Nmerores mkadbl i1 XpaHeHUs1 y9eOHO-HATJISIHBIX TTOCOOUI, MaTepraoB,
MHCTPYMEHTOB, TPUOOPOB, HE3ABEPILICHHBIX PA0OT yUaIlIUXCSl, JIIEKTPOHHBIX KOMIIOHEHT U
T. 1.

Crenbl 0(hOpMIICHBI pa3IMYHBIMY CTCHAMU, TTAKaTaMH, TAOJIUIIAMH, CITPABOYHOM
uH(OpPMAITUEH 10 JIEKTPOHUKE, MIEKTPOTEXHUKE, TEXHUKE OC30MacHOCTH.

B xabuneTe nMeeTcss KOMITBIOTEP ¢ HAOOPOM TOTOBBIX WH()OPMAIIMOHHBIX U
O00yYarOIIMX MPOrpaMM, a TAKXKE MPOTPaMM IO pacdyeTaM MmapamMeTpoB MPOCTEHTITIX
AJICKTPOHHBIX YCTPOUCTB U OJIOKOB (TpaHChOpMAaTOp, BRIIPSIMUTENh, KOJIeOaTeIbHbBIN
KOHTYp U T. I.).

[TepeueHb HHCTPYMEHTOB U MaTEPHAJIOB JIJIsl BHITTOTHEHUS MTPAKTHUECKUX padoT Mo
M3TOTOBJICHUIO AJIEKTPOHHBIX YCTPOMCTB MPUBEICH B IPUIIOKEHUU b.

Ilpozpammmnoe ovecneuenue

e Electronics Workbench.
e Arduino IDE.
e Hauayio snexTpoHuKH.

5.2. Metoanueckoe obecneyeHue NpoOrpaMmbl

B o6pazoBarensHOM mpoliecce peaan3alny JaHHOW TPOrpaMMbl UCTIOJIb3YIOTCS
CJIETYIOIINE METOIbI:

e cIloBecHBIE (Oecena, ompoc, TMCKYCCUs U.T.1.);

® METO]I MPOOJIEMHOTO U3JIOKEHHUS (IOCTAHOBKA MPOOJIEMbI U PEIICHUE €€

CaMOCTOATENLHO WX TPYIIIOi);

® [IPAKTUYECKHE 3aaHMUS;

® BBHINIOJIHEHUE UHIUBUAYATbHBIX U TPYIIOBBIX TPOEKTOB.

JI1s1 peanuzanuu AOMOJHUTEILHOM 00111e00pa30oBaTeIbHOM 00IIepa3BUBAIOIICH
MpOrpaMMbl « ITEKTPOHKKA Ha Arduino» aBTOpoOM OBLIH pa3pabO0TaHbI CISAYIOIINE
METOIMYECKHE MaTEePHAITBI:

® 7JIAHbI-KOHCHEKMbl 3AHAMULL

o «OCHOBHBIC Y3JIbl U XapaKTEPUCTUKHA MUKPOKOHTposuiepa Arduino Unoy.
o «Jannsie B C++ ms Arduinoy.
o «["eHeparus 3ByKa C MOMOIIBI0 MUKpOKOHTposutepa Arduino Unoy.
® uHmMepHem pecypc:
o cair http://m-elek.hin.ru.
® MexHoI02UYecKUe Kapmol:
o «TexHonmorus naku Ha MeYaTHOM IIJIaTE.
o «HM3roToBieHUE NIEYaATHOM TIATHD.

® MemoouyecKue yKazanus 0Jisl 6bINOJIHEHUs 1A00PAMOPHBIX U NPAKMUYECKUX

pabom:
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http://m-elek.h1n.ru/

o «IIporpammupoBanne mukpokontpoiuiepa Arduino UNO. Ympasnsromue
omepatopsl si3pika C++y.

o «/M3mepeHue paccTosiHUS ¢ MOMOIIBIO YibTpa3BykoBoro aaTurka HC—SR04».

O «YTpaBlIeHUE CBETOINOAMM.

o «['eHeparus 3ByKa C MOMOIIIBIO MUKpOKOHTposutepa Arduino Unoy.

J1J1st KOHTPOJISI YCBOGHHUS MPOTrpaMMBbl pa3paboTaHbl 3aaHUs ISl IPOMEKYTOUHON U
UTOTOBOM TMATHOCTHUKHU.

Bo Bpemst 00yueHus BaXHOM 3ajjaueid SIBIISIETCS COXpaHEHHUE 3710POBbsI, BOCIIUTAHUE
30K. Ha kaxxom 3aHATHHU 0053aT€NbHO MPOBOAATCA (PU3KYIBTMUHYTKH U JUHAMUYECKUE
nay3bl.

5.3. ®opMBbI aTTECTAIIUM U KOHTPOJIA OCBOEHHS NMPOrPaMMbl

BaxxHo# 1 HEOOXOAMMOM YaCThIO PeATU3AINH MPOTPAMMBI SBJISIETCSI KOHTPOJIb
OCBOEHUS1 00pa3oBaTeIbHOM MporpaMmel. B mporiecce 00yueHust HCHOJb3yeTCs TEKyIas U
uToroBas (hopma MPOBEPKHU 3HAHUH, JIJIST OCYIIECTBICHHUS KOTOPHIX MPUMEHSIIOTCS
camocTosATeIbHbIE Tpaduueckue padoTel. [IpoBepka 1 orieHKa 3HaHUI UMEET CIEAYIOIIe
(GYHKIMU: KOHTPOJIUPYIOILYI0, 00yUYarOIlyI0, BOCITUTHIBAIOIIYIO, PA3BUBAIOIIYIO.

Texywuti Konmpons OTPaXKEH B KaJCHIapHOM y4eOHOM TpaduKe U CopepKaHUU
y4eOHOTr O IJ1aHa,

IIpomesicymounas ouaeHocmuxa POBOJIUTCS B eKaOpe-sHBape.

Lenu:

® OIpENEIUTh YPOBEHb 3HAHUMN, YMEHUI, HABBIKOB B COOTBETCTBUH C

o0pa3oBaTeabHOM MPOrpaMMOM Ha JAHHOM 3TaIle €€ peanu3allly;

® OIpEJEIUTh YPOBEHDb Pa3BUTHUS YUYCOHOTO KOJUIEKTUBA, JUHAMUKY JIMYHOCTHOTO

pa3BUTHSL.

[To pe3ynbpTaTam MpoMeXKyTOUHON TUATHOCTUKH MOTYT OBITh KOPPEKTUPOBKH
KaJIEHJapHOTO yueOHOro rpaduka, Coiep >KaHus TEOPETUUECKON WM MPAKTUYECKOM YacTu
MIPOrPaMMBbI, MOJIEJIH ME€IarOTHYECKOT0 B3aUMOCHCTBHS, BOCTIUTATEIILHOM PAOOTHI.
dopMa NPOMEKYTOUYHON JUATHOCTUKHU: KOHTPOJIbHBIN TECT.

Hmozosas ouacnocmuka TpOBOJUTCS B Mae C LIEJIbIO OINpeIeIeHUs
PE3yNbTATUBHOCTU OCBOCHUS 00pa30BaTeNbHOM Mporpammel. @opMa UTOrOBOM
JMArHOCTUKU: KOHTPOJIbHAS MTpaKkThUueckas padbora.

[TpuMepbl KOHTPOJBHBIX TECTOB U 3aJaHUI HA MIPAKTUYECKYIO pabOTy MPUBEICHBI B
[Ipunoxenuu.

Pe3ynbTaThl TECTOB yUalUXCs OIEHUBAIOTCS 110 MSITH OaJIbHOM CHCTEME.

KoJsinvyecTBO npaBuiIbLHBIX 0TBETOB | OneHka
15-16 5
10-14 4
7-10 3
3-6 2
0-2 1

IIporpamMmol orpeeneHsl IPUMEPHbIE HOPMbI OLIEHKH 3HAHUU U YMEHUN yYaluXCs
IIPU BBIMOJIHEHUN PAKTUYECKUX PaldoT:
® OILICHKA «5)» CTaBUTCS, €CIIN YUAIIUUCS:
O  CaMOCTOSATENIBHO, IIPABWJIBHO U AKKYPATHO BBIITOJIHAET MOHTAX JIEMEHTOB HA
IJ1aTy,
O  CXEMBI YUTAEeT CBOOOIHO;
O  MpU HEOOXOAMMOCTU YMEIIO MOJIb3YETCs CIIPABOYHBIM MaTepUajIoOM;
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O  COONIOZaeT TEXHUKY O€30MacHOCTH;

o  omuOOK B paboTe HE eNaeT, HO JOMYCKAeT HE3HAYNTEIbHBIC HETOYHOCTH.
® OIICHKA «4)» CTaBUTCS, €CITH YJaIUICS:

O  CaMOCTOSITENHHO, HO C HEOOJIBITUMHI HETOYHOCTSIMU BBITTOTHSIET MOHTAXK

AJICMEHTOB Ha IJIaTYy;

O  CIIPaBOYHBIM MaTEPHAJIOM IOJIb3YETCs, HO OPUEHTUPYETCS B HEM C TPYIOM;
cOOJTI0/IaeT TEXHUKY O0€30MMacCHOCTH;

O  TIpY BHITIOJIHCHUH 3aJaHUS JIOMTyCKAET HE3HAUYUTEIBHBIC OIITMOKH, KOTOPHIC
MCIIPABIIAET TOCTIC 3aMEUYaHUN YUUTEIA U YCTPAHIET CaMOCTOSTENbHO O€3
JIOTIOJTHUTEIBHBIX OOBSICHEHUH.

® OLICHKA «3» CTaBUTCS, €CIU yYAIIUUCH:

O  MOHTaX DJICMEHTOB Ha IIJIATY BBIMOJIHICT HETOYHO, HO OCHOBHBIC TIPABHIIA
MOHTa)Ka COOJII0/1aeT;

O  paboThl, IPeayCMOTPEHHBIC 3a/IaHUEM, BBITIOTHSIET HECBOCBPEMEHHO;

O  coOmoJaeT TEXHUKY O€30MacHOCTH;

O  OMMOKU CAMOCTOSITEIIbHO HE UCIIPABJISIET.

® OIIEHKA «2) CTAaBUTCSA, €CIIHM YJallHiCs:

O  HE BBINOJHIET MPAKTHIECKYIO paboTYy;

O  He cOONII0JaeT TEXHUKY 0€30MacHOCTH;

O  YHTAeT CXEMBI TOJBKO C IIOMOIIBIO YUUTENS U CUCTEMATHICCKHU JTOITYCKaeT
CYIIIECTBEHHBIC OIITUOKH.

® OIeHKa «1» cTaBUTCA, €CIIM YYalIUiicss He OJITOTOBIIEH K paboTe, COBEPILIEHHO HE

BJIAJICET YMEHUSIMHU U HaBBIKAMU, IPETyCMOTPEHHBIMU TIPOTPAMMOIA, HE

COOJTI0/TaeT TEXHUKY 0€30MacCHOCTH.

[Tocne mpoBepku HEOOXOAMMO BBISIBUTH TUITUYHBIC OIMIUOKU, JOMYIIIEHHbIE
YYaIAMUCS, 1 HAMETHUTh ITyTH JINKBUAAITNH MPOOEIIOB B MX 3HAHMSIX.

(©]
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6. CIUCOK JIMNTEPATYPbI

Jluteparypa ajq nexarora:

Hopmam UeHax ocHoea.

®enepanbHblil 3akoH oT 29.12.2012 Ne 273-D3 «O06 o6pazoBanuu B PDy.
KoHuenius pa3BuTHs AOMOJTHUTENIBHOTO 00pa3oBanus nere (Pacnopspkenue
[TpaButennsctBa PO ot 4 centsops 2014 r. Ne 1726-p).

[Toctanosnenue ['MaBHOrO TOCYIapCTBEHHOTO caHuTapHoro Bpaya P® ot 04.07.2014
Ne 41 «OO0 yrBepxknenuu CaunlluH 2.4.4.3172-14 «CanurapHo-
AMUAEMHUOJIOTHYECKUE TPEOOBAHUS K YCTPOUCTBY, COJIEPKAHUIO U OpPraHU3ALNH
pexuMa paboThl 00pa30BaTEIbHBIX OPraHU3aIUi JTOMOJTHATEILHOTO 00pa30BaHMS
JETEN

[Tucemo Muno6pnayku Poccuu ot 11.12.2006 r. Ne 06-1844 «O npumepHbIX
TpeOOBaHUAX K MPOTrpaMMam JIOTIOJTHUTEILHOTO 00pa30BaHus AETEH»

[Ipuka3z MunuctepctBa npocseuienus Poccuiickoii @eaepaunn ot 9 Hos6pst 2018 1.
Ne 196 «O6 ytBepkaenuu [lopska opranuzaiuy U OCyIIeCTBICHUS
00pa3oBaTeNbHOM IEATEILHOCTH 110 JOTIOJHUTEIBHBIM 00111€00pa30BaTeIbHBIM
porpamMmmam.

Ileoazozuueckana numepamypa:

bopoosckas H. B. Tlcuxonorus u nenaroruka. CTaHAapT TPETHETO MOKOJICHHUS.
VYyeonuk mig BY3o0B .- M.:Ilpocnekt, 2013

3aceasunckuil B. M. Teopuun oOy4eHUs U BOCHUTAHUA. Y YEOHUK JJIS CTYJICHTOB
yUpeXJIeHUH BBICIIETO TpodeccHoHambHOro odbpazoBanus. — M: Akanemus, 2013
Kpuswenxo JIII. Tlenaroruka. YueOHuk.-2-¢ uz3a.- M.:Ilpocmekt, 2015.

Obyxosa JI.®. Bo3pacTHas ncuxonorusi. YueOHukK s By30B. .- M.:IIpocnekr, 2013
[Tenaroruxa. /Tlox pen. IL.W. Tluakacuctoro. M.: Ilen. nacneaue Poccun, 2010.
[Tenaroruka: nmemaroruyeckue Teopuu, cucremsl, Texnosnoruu /Ilox pea. C.A.
CwmupnoBa. M.: Akagemus, 2010.

Iloonacwiii U.11. Tlenaroruka. - M.: IIpocsemenue, 2010.

Cenesxo I'.K. DHnMKIONEIMs 00pa3oBaTeNbHbIX TexXHOMOTHI. - M.: HapoaHoe
obpazoBanue, 2010.

Cnacmenun B.A. v np. O6mas nexaroruka. B 2 yactax. — M: Akagemus, 2010.
[lenarornueckue meroapl// Hayka u mpakTvka BOCIUTAHUS U IOMOJHUTEIEHOTO
obpazoBanus, 2012, Ne2

llomepsesa T.M. JlononHuTenbHOEe 00pa30BaHKUE B CTPYKTYPE BHEYPOUHOH
NeATeNIbHOCTH yyaniuxcs. // Hayka u mpakThka BOCIIUTaHUS U JOTOJHUTEIBHOTO
oOpazoBanus, 2011, Ne5

Anmonosa C.E., Kansesa O.JI. Interpanus J0NOJHUTEIHHOTO U 00IIIETO
oOpazoBaHnus B ycioBusix peanuzainuu @I'OC. // Hayka u npakTika BOCIIUTaHUS U
JOTIOJIHUTENIHLHOTO oOpazoBanus, 2015, Ne2

Hosuxosa M.M. Peanmm3zarus ®I"OC HoBoOTO MOKOIEHUS. //JI0NOTHUTEIBHOE
obOpasoBanue u Bociutanue, 2014, Nol12

bapmuna JI.A., Hnbunvix H.JI. TexHoJIOTUs IJIaHUPOBAHUSI BHEYPOUHOU
nesitenbHOCTH. // Hayka u mpakThka BOCIIUTAHUS U IOTIOJTHUTEIILHOTO 00pa30BaHMsl,

2011, Ne8
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16.

17.

18.

N

10.

11.

12.

13.

14,

Usanos J[.A. Onpenenenue conepKaHusi OCHOBHBIX TIOHSITHIN, HEOOXOIUMBIX IS
peanmu3aruu HOBBIX @I'OC B yue6HOM Tiporiecce. // Hayka u mpakTuka BOCIIUTAHUS U
JIOTIOJIHUTENBHOTO 00pa3oBanust, 2012, NeNe4-5

Knumosa H.K. Ouenka kadecTBa oOpazoBaHus B yupexaeHusx J10.
//[lonomHUTEIRHOE 0Opa3oBaHue u BocnuTanue, 2013, Ne5

Kynpusinos b.B. Attectanus y4aniaxcs B IOMOJTHUTEILHOM 00pa30BaHUM.
//[lonomHUTEILHOE 0Opa3oBaHue U BocnuTanue, 2013, Nel2

Kynpusinos b.B. HopMaTuBHBIE OCHOBBI IPOTPAMMHOTO 00€CTICUCHHS

JOITOJIHUTCIIBHOI'O O6paBOBaHI/I}I. //]_—[OHOJ'IHI/ITGJII)HOC 06p8,30BaHI/I€ N BOCIIMTAHUC,
2013, Nel 1

JTumepamypa no npeomemy:

Anopees A.B., I'opnoe M.M. OCHOBBI 3JEKTPOHUKU / cepusi «YUeOHUKH, ydeOHBIC
rmocooust». — Poctos u/J: ®ennkce, 2003.

Apecmos K.A., Akoeenxo b.C. OCHOBBI 31€KTpOHUKHU. — M.: Paguo u cBs3b, 1988.
bnym  [Pwcepemu. Wzydgaem ArduinO: WHCTPYMEHTBI W METOIBI TEXHHYECKOTO
BoneOcTBa: [lep. ¢ anrn. — CI16.: BXB-IItepoypr, 2015. — 336 c.: u.

Benuamunose B.H. Jlebedes O.H., Mupownuyenxo A.M. MUKPOCXEMBI H HX
npuMeHnenue. — Crpan. mocobue. — 3-¢ u3., - M.: Paguo u cBsa3p, 1989, 240 c.: ui.
T'anbnepun M.B. DneKTpOHHAas TEXHUKA: Y4YEOHUK. — 2-€ W3[., UCIIP. U AOM. - M.:
OOPYM: UHD®PA-M, 2005.

Jlanunos U.A., Hseanoe A.M. OOmas 3JIEKTPOTEXHUKA C OCHOBAMH dJIEKTPOHUKHU:
VY4eb. mocobue s CTy 1. HeAJICKTPOTEXH. CIEIl. CPEIHUX CIIeIl. yuel. 3aBeICHHM. - 3-
e u3a. — M.: Beicii. mikoma., 1998.

Jlnonibl, TpaH3UCTOPBI, ONTORJIEKTPOHHbIE TpHOOPHL: CrpaBoyHUK. — M.: DHeprus,
1983.

Kyuymos A.M. DnexTpoHWKa U CXEMOTEXHHMKA: YduebHoe mocobme. — 2-€ W31,
nepepad. u gom. — M.: 'enmuoc APB, 2004.

Jlauun B.U., Casenos H.C. Dnextponuka/ B.W. Jlauun, H.C. CaBenos H.C. — 5-¢
u3., iepepad. u por. — PoctoB u/[{: ®enukc, 2005.

Tyeo6 HM., I'nebosé b.A., Yapwvikos H.A. TlomynpoBomHHKOBBIE TPUOOPHL. —M.:
Dueproaromusaar, 1990.

Opymxun I'J]. PacueT W KOHCTpyUpOBaHHE paauvoannapaTypbl: YUYeOHUK s
paZMOTEeXHUY. CIEl. TEXHUKYMOB. — 5-€ u3.., nepepad. u gomn. — M.: Beicu. mk.,
1989. — 463 c.: un.

lllabaes P.b., Apacnanoe M.M. PykoBoJCTBO K Ja0OpPaTOPHBIM paboTaM Mo (pu3HKe.
“OneKTpuYecTBO U MarHeTusm’: Y4yeOHOe mocoOue g CTYJEHTOB 2—4-X KypcOB
bu3HKO-MaTEMaTHYECKOTO (aKyJIbTeTa TMEJAarorH4eCKuX BY30B IO CHEIUATBHOCTH
“032200 — ®usuka u mateMatruka’. — Crepautamak: Ctepiuramak. roc. mea. UH-T,
2002.

Xyane.b.  Arduino nmns  wzoOperateneit. OOydyenue dyekTpoHuke Ha 10
3aHUMAaTeNbHbIX TTpoekTax: [lep. ¢ anrn. — CI16.: BXB-IItepOypr, 2019. — 288 c.: ui.
Onekmpomexuuxa u nekmponuxa. Y4eOHUK mis cpen. npod. odbpazoanus / b.1.
[Tetnenko, KO.M. NubkoB, A.B. Kpamenunnukos u ap.; [lox pen. b.W. Iletnenko. 2-
e 3., crep. — M.: I3garenbckuil HeHTp «Akagemus», 2004,
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Jluteparypa 111 00y4arOMXcs U POAUTEICH:

bopucos B.I'. YOuwIii paguomtodutens. - M.: "Paauno u cBs3p", 1992.
Kypuan «Pagno».

Kypuain «PagnoKoHCTPYyKTOP»

DnekTpoHuka s HaunHaronux / [Taono Anusepty; [nep. ¢ ut. U.B.
[ToTpsicunoBoii]. M.: Okcumo, 2018. — 368 c.

INTERNET-pecypcsi

http://m-elek.hln.ru/ -IlepcoHanbHblil calT ApacianoBa M.M.
http://www.go-radio.ru/start.html - PaanosnekTpoHUKa s
HAYUHAIOIIUX.

http://cxem.net/beginner/beginner.php - HaduHaromum
PaguOIIOOUTEIISM.
http://stoom.ru/content/category/10/28/191/ - HauunHaromum
PaguOIIOOUTEIISM.

http://radioshema.ru/ - CXeMbl

http://radiokot.ru/ - caiT «Paguokor».

http://radio-stv.ru/- cait «PagnomoOnTeiany.
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HHPUJIOKEHHUE A

IIpuMepHas TeMaTHKa HHAMBHUAYAJIBHBIX (TPYNIIOBbIX) IPOEKTOB

ABTOMAT 1IBETOBBIX 3()(PEKTOB.
ABTOMAaTUYECKUI BBIKIIFOYATENb.
['eHepaTop CUTHAJIOB.

3apsiAHOE YCTPOMCTBO.

3BYKOBOW YCHUJIUTEIID.

NmutaTop 3ByKOB.

NHukaTop ypoBHS BOJIBI.
WNHuKaTop ypOBHS CHTHAJIA.
HckaTenp CKpBITON IPOBOJIKU.
MynbsTHUBUOpaTOpP.

OxpaHHOE YyCTPOMCTBO.
[lepekirouatens TUpASTHA HA THPUCTOPAX.
[TepexiroyaTenb TUPISHI.

[TpuOops! 17151 MPOBEPKH UCIIPABHOCTHU AJIEKTPOPATHOIIEMEHTOB.
[Ipocreiimmii poOOT.

Perynupyemblii cTaOmIM3aTOpP.
Perynsarop MomHocCTH.

Perynsarop spkoCcTH CBETHIIBHHKA.
CraOunn3upoBaHHBIN OJI0K MUTAHUS.
CxeMa ynpaBlieHUsS UHIUKATOPOM.
Tepmoperynstop.
[{BeTOMY3bIKaJIbHAS] YCTAHOBKA.
DJIEKTPOHHBINA 3BOHOK.
DIIEKTPOHHBIA METPOHOM.
DJIEKTPOHHBIN TaimMep.
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HPUJIOKEHHUE b

IlepeyeHb HHCTPYMEHTOB U MATEPHUAJIOB /1JIl BHINIOJHEHUS MPAKTUYECKUX U
JJabopaTopHbIX padoT

OcHosHoti

[TasmpHUK AnekTpuyeckuid 10 40 Br.
[ToncraBka 1u1s NasJIbHUKA.
MynpsTuMeTp U pOBOI (aBOMETD).
[TaccaTtmxu (TUIOCKOTYOITH).

boxkopes.

OTtBepTKa.

[Ipumnon.

dmroc.

Hox.

[TuHUeT (mpsIMOiA, YTII0BOW)

bymara HaxxadHasl.

Pesak.

Tpsinka (ryOka) /uist IPOTUPKH >Kalla MasIbHUKA.
@OJIBrUPOBAHHBIA CTEKIOTEKCTOIIMT.
HaOopsl 21eKTpopano3ieMeHTOB.
MOHTaXHBI 1 HAMOTOYHBIN ITPOBOAA.

Jlononnumenvuwiii

biiok niuranus.

Ocuunorpad.

['eneparop cUrHasoB.

N3mepurenbHbie TpuOOphl (aMIEPMETPHI, BOIBTMETPHI).
Y CTpOMCTBO € MMH30M U IBYMs 3a)KUMaMU Ha MIApHUPax.
Jlyna.

[TasimpHas macra.

[TasgnpHast cranuys.

Otcoc miid yaaneHus npumnos.

Hemerammnueckas oTBepTKa.

Kpyrnory011sl 1 yTKOHOCHI.

XJIOpHOE KeJIe30.

[Inactuk.

danepa.

JIuctoBon Meraiu.

Kpenex.

CBepauibHbIA CTaHOK (MUHU-APETD)

Caepura.
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HHPUJIOKEHUE B

JIMarHocTHYeCKMd MaTepuaJl IS MPOMeKYTOYHON aTTecTAluN 00yYA0IIUXCS
JAOMOJTHUTEIBHOM 00111e00pa3oBaTe/IbLHOM 001Iepa3BUBAIONICH POrPAMMBI
«JeKTpoHUKA HA Arduino»

Bapuanm Nel
1. B xakux eJUHHLAX U3MepsieTCsl CHJIa ToKa?
A) Amriep b) Bonet B) Barr I') Om.

2. B kakux eIMHULAX U3MePAETCS MOIHOCTD ?
A) Amrep; b) Bossr; B) Barr; I') Owm.
3. Kakas eqnHnIa usMepeHns XapakTepu3yeT eMKOCTh KOHeHcaTopa?
A) KuIoM b) meraBart B) muxpodapan I') MunnuBONBT
4. C kakoil HeJb0 NpH naiike NpUMeHS T (GuIrochI?
A) Ins ynydiieHus: IpOBOAUMOCTH ITPOBOJHUKOB.
b) Jlis ynanenus u3onsuuu.
B) /lns ynaneHus: OKUCIIOB € MAasieMbIX OBEPXHOCTEM.
I') Ina coenuHeHust IpOBOIHUKOB.
5. B kakoii MmaTeprajg OTHOCUTCS K IHIJIEKTPUKAM?
A) Cepebpo. B) Omnogo. B) Ilnactmacca. I') Menp.
6. Ykaxure YI'O Tpan3ucropa n-p-n-runa

§E o @

B) I)
7. Kakoe u3o0pakeHne cCOOTBETCTBYET YCJIOBHOMY 0003HAYE€HHUIO dJIeMEeHTAa
nuTanus?
+ +
T T ==

A) b) B) I
8. Kakasi MOIIHOCTDH BbIJIEJISIETCS HA Pe3UCTOPe NMPHU MPOXOKIAEHUN TOKA CUJION 2A,
ecJI Hanpsi>KeHne Ha BbIBOJAX pe3uctopa pasuo 10B?
A) 20 MBT; b) 5 Br; B) 20 BT; I') 0,2 xBT.
9. Kak Ha3bIBaKOTCA BBIBO/IbI OMIOJISIPHOTO TPaH3UCTOpa?
A) AHOJ, KaToJ, yPABJISIOMIAN 3JIEKTPO/I.
B) Komnekrop, 6a3za, sMUTTED.
B) Hcrok, cTok, 3aTBOp.
I') Bxon, BeIx0a, Kopmyc.
10.Kakyo BeJIMUUHY U3MepsieT MYJbTHUMETP, €CJIU NMepPeKIIYaTe/ b HAX0AUTCS B
MO0JIOKEHUH YKA3aHHOM HA PUCYHKe?
A) Ilepemennsiit Tok 10 200 MA.
Bb) ITocTosunbIit TOK 10 0,2 A.
B) Ilepemennoe nanpsixenne 1o 200 mB.
I') [TocrosinHOE HanpsikeHue Ao 2 B.
11.Kakoe HOMUHAJILHOE CONPOTUBJIEHUE UMeEET PE3UCTOP, MOKA3AHHbIH HA
pucyHke?
A) 2 xkunoOMm;  B) 200 Om;  B) 200 kunmoOwm;  I') 2 meraOm.
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12.Yto0 0003HauaeT HaaANNUCh «4D7» HA KOpIyce KOHIeHcaTopa?
A) emkoctb 47 Mmukpodapan B) emxocts 0,047 mHanodapan;  B) emxocts 4,7
Hanodapan; I') emkocts 4,7 nmukodapa.
13.1 nukodapan paBeH ...
A) 10°®; B) 10°®; B) 10°®; I) 10",
14.Kakoii mpuOop Mcmoyib3yeTcsi B NIapaMeTPUYecKOM CTa0MIM3aTope HANPSIKEHUsI
B pexxuMe 00PATHOI0 HANPSIKeHUus ?
A) Bapukan. B) CtabunutpoH. B) Boinpsimurtenshsbiit nuog.  I') Ctabuctop.
15.Kak Ha3bIBaeTcsl JaHHbIA BHIBO MOJYNPOBOIHUKOBOIO AU0Aa?

PR

A) Anon. b) Karon. B) DnexTpon. I') Konnexrop.
16.Kakoe BK/II0OUeHHE MOJYNPOBOIHUKOBOI0 1M0/1a H300pa’KeH0 HA pUCYyHKe?
A) Tpsamoe; + o—Ph
B) O6patHoe; — o—
B) IlonoxurensHoE;
I') Perynmupyemoe;
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HPUJIOKEHHUE I

JIMarHoCTHYeCKUA MaTepHuaJl I HTOTOBOM ATTeCTALUM 00yYAIOIIUXCS
JAOMOJTHUTEIBHOM 00111e00pa3oBaTe/IbHOM 001Iepa3BUBAIONICH POTrPAMMBbI
«JeKTpoHUKA HA Arduino»

Bapuanm Nel
HOI[O6paTI> W BBIIIOJIHUTH MOHTAX 3JICMCHTOB SaﬂaHHOﬁ CXEMBI Ha TI€YaTHOM IJIaTe.
K Goi6. 14 001
— R4 100K
—1 Py Py
. Il C2068ms  —— ELT |2 Fut 14
RTI5M ! D1 KI76/087 —
feiek | RIS 202 |y 15, =
Ay S )4 < V2 Kli4024
214 T 1E]& ¢+= S :
cr ] o < ~2208
20mKx158 | + VT1KT940A A5 2
T 511 4 /
B = e q -
VT2 KT940A 51

| . —
" K ol 7.001

Cxema nepexmrouarens I ABYX THPISHI
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