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Nudopmannonnas KapTa NPporpaMMbl

IIonHOE HaMEHOBaHHE

HomosiantelibHas 001ieo0pazoparebLHas

IPOrPaMMEI
obmepasBuBaromas mporpamma «Jlabopatopus IT
KBautym»

ABTOP-COCTABUTENb lainynnuu Tumyp PacumoBuu, rearor
JONONHUATEABHOTO oOpazoBanus IETCKOTO

HHHKCHECPHO-TCXHUYCCKOI'O IICHTPa

Hampasnennocrs

Texnuueckas

Bujx obpazosareiibHOH

Kouctpyuposanue u MIpOrpaMMUAPOBAHHE

NEeATENTBEHOCTH ANIEKTPOHHBLIX YCTPOCTB Ha 0asze 1mIar@opMEel
Arduino.
Iems Pa3BuTHE TEXHUYECKOTO MEBIILICHHS, (JOPMUPOBAHUE

NO3HABATENbHOW  MOTHBallUM K  OBIAJECHUIO
COBPEMCHHBIMU KOMIbIOTEPHBIMUA TEXHOJIOTHAMHU B
npouecce O0y4eHUs OCHOBAM KOHCTPYHMPOBAHUS U
POrpaMMUPOBAHNS annapaTrHo-IporpaMMHBIX
CPEACTB AN MNOCTPOCHUA MPOCTBIX  CHCTEM
aBTOMATUKKM W pOOOTOTEXHUKHU Ha Oa3e KOHTpoOIIepa

Arduino

[enesas aymutopust

Vyaammecs 12-17 ner

Cpok peanuszanun

MPOrpaMMBbl

I cmena (21 nens)




O0BeM mporpaMmbl

12 yacos

Kparkoe conepxanune

B TeueHun 3aHsTHI YIEHUKE CAMOCTOSTENIHHO
3aHUMAKTCs cOOPKO 1 TPOTpaMMUPOBAHUEM
yerpoicTs Ha Oaze miatdopmel Arduino, uzydas
SNIEKTPOHHEIE KOMITOHEHTHI 1 OCHOBEI

IPOrpPaMMUPOBAHUS KOHTPOJLIEPA.

ITmanupyemsble pesyIsTaTel

Jluynocmuuie pezynomanmot:

— Pa3BUTHE BHUMATEIBHOCTH, HACTONYNBOCTH,
IEJEY CTPEMIEHHOCTH, YMEHUS TIPEOHOIIEBATE
TPYAHOCTH,

= YMCHHE CaMOCTOATCIIBHO 41 TBOPYCCKH

pPealiu30BbIBATD COOCTBEHHBIE 3aMBICITBI,

- IOABJICHHUE  ITO3HABATCIIEHOTO  HMHTCpECa H
MOTHBAIIHH K z[am)Heiimemy OCBOCHHID

HHlbOpMaHHDHHO—KOMLIYHHK&HHOHILHX TEXHOIO0TI Hﬁ;
— NOBLIIICHUC YPOBHA CaMOOLICHKHN,

— YMCHHC OCYIICCTBIIATE CAMOOLCHKY COOCTBEHHOH
ASATEIBHOCTH H OLEHKY CBOCI0 3MOIMOHAILHOTO

COCTOAHIIA,

- pacmiMpeHWe TIpefcTaBlieHUM o mnpodeccusx,

CBJ3aHHBIX C HH(bOpM&HHOHHBTMH TCXHOIOTHAMHM,

- pasBUTUE  CAMOCTOSATEABHOCTM  CYXKIEHUH,

HE3aBHUCHUMOCTH WM HECTAHAAPTHOCTHU MbILLICHUA.




Memanpeomemmuvie pe3ynomameoi.
Hosnasamenouvie YY/:

= yMeHue  nepepabarbiBaTh MONYHCHHY O
MH(QOpMaIWIO: JIeNaTe BLIBOAL B  pesyjbrare
COBMECTHON paboTBl BCell rpynnbl, CPaBHUBATE U

IPYIIAPOBATE IPEAMETH M UX 00pa3bl;

- COBCPILUCHCTBOBAHHAC KOMMYHHKATHBHBIX
HAaBbLIKOB BSaHMOHeﬁCTBI/Iﬂ CO CBCPCTHHKaMKH B

npolecce COBMECTHOM TBqueCKDfI OeATEIILHOCTH,

i COBCPIICHCTBOBAHME yMCHHﬁ MMPUMCHATD
HIpEAMECTHRIE  3HAHUA 00 ero 06p 430BaHHA B

peNIeHny KOHCTPYKTOPCKUX ¥ MPOrpaMMHBIX 3a(ad.

Pezynsmuensie YVVJI:

= ymeHwue OIpeCICIITh MOCICI0OBATCIALHOCTD
APpOMEHYTOUHBIX  ITICIT el ¢ YHYETOM  KOHCYHOIO

pesyJbrara;

= YMEHHE OCYLCCTBIATE IMO3HABATCIBHYHD H

JTUYHOCTHYIO pe(iekeuio.

Kovmynuramusnvie YVJ:

— ymeHue paboTaTh B mape U B KOJUICKTUBE;




- YMECHHMC W3JIaTdaTh MBICIH B YETKOW JIOTHUIECKOI
MmoCaca0BaTCIIbHOCTH, aprymMeHTupoBaThb CBOIO
TOUKY 3pCHHUA, dHaITHU3UPOBATD CATYyallnr0 M
CaAMOCTOATEIIEHO HaXOOUTE OTBETbl HA BOITPOCHI

MyTeM JIOTHIECKUX PACCYIKIECHNIA;

— YMCTDh pE160TaTb HaJ[ TIPOCKIOM B KOMaHIEC,

athdhekTUBHO pacrpenersTh 00sS3aHHOCTH.

IIpeomemuvie 0bpazosamenvhvie pe3yibinamel.

— 3HAHHE OCHOBHBIX ITOHATHH AICKTPOTCXHHUKH H

pPOOOTOTEXHUKH;

= 3HaHUE yCTpoicTBa u NPUHIIMOOB
(GyHKUMOHUPOBAHUS MUKPOKOHTponnepos Arduino

K OTACNbHBIX 3JICMCHTOB,

— YMCHHE OIpCAcidATh, pas/indaTb W HAa3bBIBATh

IEeTanl, UMEIOIIMECs B NPOCKTAX,

—~ 3HAHWE OCHOBHOM CTPYKTYphl U NPUHIMIOB

NpPOrpaMMHUPOBAHIST MUKPOKOHTpomnepor Arduino;

— YMCHHE CO3/aBaTb 0a3oBBIE MMPpOCKTEI M3

KOMIDIEKTOB Arduino no roToBBIM CXeMaM;

= yMEeHHe KOMOWHMpoBaTh paboTty panee

HM3YUCHHEIX ITPOCKTORB,




— YMCHHC IMNOIKIHYATL KM OPUMCHSATE HNdTUHUKH,

CEHCOPBI, IBUTATEIH.

T'om paspaboTiu

2019~

Comuansabiil addexr

Poct TexHWYECKOH IPaMOTHOCTH IOAPACTAFOLIETO
TOKOJEHHUSI, CTPEMJIEHME MOJIOIBIX IJIEOfEeH K
CaMOPa3BUTHIO M caMmopealnsanuu B
npodeccuonansHod  cdepe W/HIM  TEXHUUECKOM
TBOPUYECTBE, POCT KaAPOBOro MOTEHIHANA B 00IacTH
poboToTexnuKy, yereirHas  Coluaan3amus B

oOI1ecTse.




I. Komnjexc 0CHOBHBIX XapPaKTepPpHCTHK MPOrPpaMMBI

1.1. lMoncHUTENLHAS 3aIMCKA

HononuutensHast obmeobpasoparensuas OOLIEPa3BUBAIOIIAA [IPOrpaMMa
«JIaboparopus IT Keantym» obnagaeT MUPOKUM TEXHHYECKHAM IIOTEHLIMAIOM Kak
ISl Ha4aibHOrO YPOBHS M3YUEHUS COBPEMEHHbIX TEXHOJOTHM, Tak M s bonee
IPOJIBUHYTHIX ACIEKTOB KOHCTPYMPOBAHMS M MPOTPAMMHPOBAHUA PA3JHYHBIX

JEBACOB — OT 3JIEMEHTAPHBIX YCTPOUCTB 0 aBTOHOMHBIX pOOOTOB.

AKTYanbHOCTS.

JleATeIBHOCTh COBPEMEHHBIX MHJKEHCPOB 3aKIIOYAETCs, 3a4acTylo, He
TONALKO B paMKaX peallM3allid TOTO MJIM WHOTO TEXHUYECKOIO IIPOEKTa, HO W
34CTaBISET €r0 pemaTh MHOTHE NPAKTMHCCKWE 3aadd B XOHE BhIIOJHCHUS
paborel. Tak kak mporpecc HAET pyka 00 PyKy CO BpeMEHEM — MHOIoe
H3MeHu0ch, Bek aBToMaTH3aMy TPYAa JMLLb YKPETISETCS B COBPEMEHHOM MUPE,
[0STOMY 3aJa9M I TEXHUUIECKUX COTPYAHHKOB BCE Bolee TECHO CBA3BIBAKOTCA €
3ajauamu yIpaBieHns MEOrEMU yeTponcTsamu. [Tnatdopma Arduino, naumnas ¢
NEMEHTAPHBIX 3JIEKTPO-(DU3MYECKMX 3aKOHOB, OIEPAaTHUBHO OTKPbIBACT HOBLIC
BO3MOXHOCTH TIepel TeMH, k1o Oepéres 3a e€ m3ydenue. Hauunas ¢ panuux ser,
yyanpecs TOCTHTAl0T YPOKM Kak yCTpolcTBa, TaK W JIOTHKW JEHCTBHI
AKTYaJbHBIX JEBaiiCcoB pasHbIX BHAOB ¥ TpenHasHauenuil. OT npocroro
CBETHJIBHUKA JI0 ITycTporo po0oTa A0CTaro9HO OBICTPO AOMTH, HO HE TOJBLKO
CKOPOCTh  HM3Y4YEHHS  MOKET CTarb (YHIJAMEHTOM HOBOIO  ITOKOJIEHUS
WHIKEHEPOB-TEXHUKOB, HO M CBOOOIA B peami3aliu coOCTBEHHbIX 3ayMOK. Uepes

ruOkocTs paboThl Ha JaHHOW TolaTdopme M €€  LIMPOYAHIIETO CIIEKTpa



OPUMEHEHUH KaXK bl MOXKET OTKPBITh AJId ce0s HOBBIC IPaHy JEATENBbHOCTH KaK
npoheccuoHaNnBHOM, Tak U TBOPUECKOH.

Cospemenroe 00pa30BaHHE WMEET MHOKECTBO BCTBJICHUNA W NalbHENIINN
BeIOOp npodeccuu KpaliHe BaKeH U1 MONOAbIX jrofgei. Ot BeIOopa 3aBUCHT HE
TOJLKO JIMYHOE UYBCTBO YIOBISTBOPEHHOCTHM HEJIOBEKA, HO W €0 yclex Ha
npo()eCCHOHATFHOM TIONPHUIIE, YTO, HECOMHEHHO, NO3WUTUBHO CKaKETCA HA
pesyasrarax caMoil paboTel. YYacTHMKU JAEATENbHOCTH B Hamed mnaboparopuu
MoJIyqaroT BO3MOKHOCTH HCIBITaTh Ha ceOe HEKOTOpEIe (PaKTOPBI PETYIAPHOIO
B3aUMOJIEHCTBHS €  OJJEKTPOHHBIMA  KOMIOHEHTaMHM H  NpOrpaMMHBIM
o0ecrieaeHIEM.

HopmaruBaas 0a3a:

1. @enepanpubiii 3akoH «O0 oOpasosanuu B Poccmiickoii Penepauuu» OT
29.12.2012 Ne 273-@3 (pen. ot 23.07.2013);

2. Konnenmus pazBUTHA JIONONHUTEIIBHOTO o0OpazoBaHuA nereu
(Pacnopspxenue npasutenbersa PO or 4 cenradps 2014 & N 1726-p);

3. Ilpukaz MunncrepcTBa oOpaszosanust U Hayku Poccuiickon @enepauuu
(Munobpuayku Poccuu) or 29 aprycra 2013 n Ne 1008 «O6
yrBepikaenuu  I[lopsanka OpraHu3alnnun 151 OCYLIECTBACHUS
obpazoBarenbHON JACATCIBHOCTH o JNOMOIHUTENLHBIM
0bmeoOpazoBarenbHBIM TPOrpaMMam»,

4. MeroquuecKkue peKOMEHJALUWK TI0 [POEKTUPOBAHUI [JONOJHUTENLHBIX
0O0IIepa3BUBAIONIMX NPOrpamMM, BKIIOYAs Ppa3HOYPOBHEBBLIE IPOrPaMMbl
(maceMo Munobuayku ot 18 HosOpst 2015 roma Ne 09-3242).

5. TIporpamma pa3BuTHs (GeAepalibHOTO FOCYIapCTBEHHOTO OI0IKETHOTO
obpasoBarensHOro yupesxienus "Beepoccutickuii aetckuii neutp "Oxean”
na 2014 - 2020 ronei. Pactiopstkxerne [Ipasutensctsa PO ot 16 aexabps

2014 r. Ne 2539-p.



1.2. lean v 322494 IPOrPaMMbI

Hean: Pazsutue TEXHUYECKOTO MBILLLTEH KT, dopMupoBaHue
[I03HABATeNbHOW MOTHBAIIMM K OBJIAJICHAI0 COBPEMEHHBLIMH KOMIILIOTEPHBIMHU
TEXHOIOMSIMM B Tporecce 0o0yueHHs OCHOBaM  KOHCTPYMPOBaHMS ¥
IPOrPaMMUPOBAHHS AMIIIAPATHO-NPOrPAMMHBIX CPEACTB IS TIOCTPOEHHSA MPOCTHIX
CHCTEM aBTOMATHKH ¥ poboroTexHuku Arduino.

Sagaun;

e Cosnarb YCIOBHS 115 YCBOGHHS 0a30BbIX TEOPETHYECKUX S3HAHWM W
NpPAKTUIECKUX  YMEHMH, HEeOoOXOHMMBIX /Il KOHCTPYHPOBaHMs U
IPOrpaMMHPOBAHHUS HECJOKHBIX JEMOHCTPAIMOHHEIX TIPOTPaMM,;

e PassuTiie WHTEpeca K TeXHWKE, KOHCTPYUPOBAHWIO, MPOrPaMMHUPOBAHUIO,
BBICOKHMM TEXHOTOTUAM;

e Pa3BuTie aHAIUTHYECKOrO W JIOTHYECKOIO MbILUUIGHUS, CHOCOOHOCTEH K
NOUCKY HECTAHAAPTHRIX My TeH penieHus NoCTaBIeHHOH 3a1a4H,

® PassurHe  CIOCOOHOCTM K OpraHu3auMM  CBOEH  AEATENbHOCTH
(nJIaHUPOBAHHUIO, KOHTPOIIFO ¥ CAMOOIIEHKE);

e Bocnuranue BHMMATEBHOCTH K JeTalisM, CBSI3aHHBIM B
nporpaMMUPOBaHUEM U PabOTe ¢ MIEKTPOHMKOM;

e Bocinuramme  noTpeOHOCTH B KOHCTPYKTHBHOH,  CO3M/IATENIbHOM
JeITeTFHOCTH.

1.3. IlianupyemMbie pe3yIbTATEI
Jluunocmuwie pe3yivmanmsi.

— Pa3BHUTHC BHHUMATCIBHOCTH, HaC'FOI;'I[IHBOCTH, HENCYCTPEMIICHHOCTH, YMCHHA
IIpeoJoJeBarTs TPYAHOCTH,

— YMCHHMEC CAMOCTOATEIIEHO U TBOPYECKH Pealu30BbIBAThH coOCTBEHHBIE 3aMBICIILL,



— TIIOABJIEHUE T[IO3HABATCIBHOIMD MHTEPECA W MOTHBALMKM K ,[la]TbHefIHleMy

OCBOCHHIO HII(pOpM&I.lHOH HO-KOMMYHHKAITMOHHBIX TEXHOIOIM 7 :
— NOBBITICHUC YPOBHA CaMOOIICHKH,

— YMEHHE OCYLICCTBJISTH CaMOONCHKY COOCTREHHOW ACATCIBHOCTH H OICHKY

CBOCTO DMOIHUOHANBHOI'O COCTOAHMA,

- pacOiipCHHUC HpﬂﬂCTﬂBﬂGHHﬁ (0] l'lpO(bGCCPIHX, CBA3aHHBIX C HH.(bOpMa'LU/IOHHBIMH

TEXHOIOI'MAMHF,

- pasBUTHE CaMOCTOATEIIEHOCTH CY)K,HGIIHEI, HE3aBUCMMOCTH WM HCCTAHIapTHOCTH

MBIILLICHMA,

Memanpedmemnuvle pe3yavmanioi.
Hosnaseamenvuvie YV

— yMecHHUe TiepepabaTeiBaTh MOMYYEHHYH0 WH(OPMALAI: [eNaTh BBIBOABI B
pesyjbrare COBMECTHOM pabOTBl BCEro rpynnel, CpaBHHBaTh M TIPYMNINHMPOBATL

NpeAMETHI ¥ UX 00pass;

B COBEPIUCHCTBOBAHNE KOMMYHHUKATHBHBIX HABBLIKOB B3aUMOJEHUCTBUS CO

CBECPCTHHKaMM B pouccce COBME CTHOH TB opqecmﬁ JEATCIIBHOCTH,

— COBCPIICHCTBOBAaHHC ymeumi«i NPpUMECHATE TIPECOMCTHBIC 3HAHHA 0611161" O

00pa3oBaHus B PEIIEHAN KOHCTPYKTOPCKUX M ITPOTPaMMHBIX 3a7a4.
Pezynamusivie YYII.

— YMEHWE oIpenciiaTs NnOocacaA0BATEIIEHOCTE MPOMEKYTOUHBIX Leneun ¢ YHETOM

KOHCYHOTI'O pE3yibTrara,



— YMEHHUE OCYILECTRISTh TO3HABATENBHYIO U THYHOCTHYHO PEDIIEKCHIO.
Kommynurxamusnoie YV/.
— yMeHue padoTarh B IIape U B KOJINEKTHUBE,

— VYMCHHE H3jJarate MbICIH B YEeTKOH JIOTHYECKOM nocneoBaTciIbHOCTH,
APryMCHTHPORBATL CBOHO TOUKY 3pEHHA, aHAINU3HPOBATD CATYAIHIo H

CaAMOCTOATENBHO HAXOAUTH OTBETEI HA BOIIPOCE] ITYTEM JNOIMHCCKHX paCCY)KL[BHPII‘j[;

—ymeTh paboTaTh Ham MpoeKTOM B KoMaHzxe, 2(QQeKTUBHO pacnpenensiTs

00s13aHHOCTH.
IIpedmemuobie 06pazoe6amenbHble pe3yibmamol.
— 3HaHWE OCHOBHBIX TIOHSITUN 3IEKTPOTEXHUKH U POOOTOTEXHHKH;

— 3HaHME YCTPOMCTBA W TPUHIUIOB (YHKIHMOHMPOBAHWS MHUKPOKOHTPOIIEPOB

Arduino ¥ OTAENBHBIX 3JIEMEHTOB;
— YMeHHUE OIPEIEIATh, Pa3aIuuarh U Ha3bIBATH JETAIH, UMEIOIHUECs B IPOCKTaX,

— 3HAHME OCHOBHOM  CTPYKTYpel M  IPUHIMNOB  I[POTPAMMHPOBAHHS

MHUKPOKOHTpOML1epoB Arduino;

— yMEHHE CO3[1aBaTh 0a30BbIC NPOCKTHI W3 KOMIIIEKTOB Arduino mo roToBbiM

cXeMam;
— yMeHue KoMOUHIPOBATH PabOTy paHee U3yUEHHBIX MPOEKTOB;

— YMEHUE TIOAKII0YaTh U CNOJIb30BaTh JATUUKH, CEHCOPEL, ABUIATEH.
1.4. Copepxxanue mporpaMmel

VueOHBIN 12K



No | Tema Koa-Bo uacos ®opma
aTTecTaumm/
TeOpus | IPAK | woprpons
BCETO THKA
1. | Beenenue B Kype | 1 0,8 0,2 Verablii
«IT-KBantym». ompoc,
TECTUPOBAHNE
2. | DOexTpOHHbIE ~ KOMITOHEHTHL. | 1 0,4 0,6 Ompoc,
MaxeTHas niara MPAKTHIECKOE
3a/laHne
3. | Ocuossl cOopku pabounx cxem | 1 0,3 0,7 Ompoc,
Ha OCHOBE ¢BeTodopa. MTPaKTUIECKOe
3aaHue
4. | A3sbix nporpaMmupoBanus | 1 0,3 (0,7 Ompoc,
Arduino Ha IpuMepe MIPaKTHIECKOe
“Caetodopa. 3a/1aHue
5. | lLupotHO-uMITyIbCHAA 1 0,3 0,7 Ompoc,
moaynsiousi(HTAM). MPAKTUIECKOE
TpéxX1BETHBIN CBETOIUO. 3a/aHne
6. | [lepemennsie pe3ucTopsl: | 1 0,3 0,7 Omnpoc,
IOTEHITHOMET], (HOTOPE3UCTOP., MPaKTHYECKOe
tepmuctop. IlonkmoueHue. 3a/aHue




7. | BerBiieHue Iporpammbi. | 0,2 0,8 Onpoc,
TIPAKTHYECKOE
3aaHne
8. | KomOunamus pasiuaHBIX | 1 0,3 0,7 Orpoc,
KOMIIOHEHTOB B OITHOM MPaKTUIECKOe
YCTPOUCTBE. 3afaHue

9. | Kunkokpucranauueckui 1 0,7 0,3 Ormpoc,
skpar(LCD) - ycrpoiictso, NPaKTHIECKOE
MOAKITIOUEHUE, MPUMEHEHHE. 3a/[aH1e
10. | ITonroroBka K 5K3aMeEHY. 1 0,1 0,9 Ompoc,
[PaKTUIECKOE
3a/laHne
11. | Dx3amen Ha ocBoeHue | 1 0,1 0,9 [MpakTraecko
Marepuania. € 3aJlaHue

12. | Utororoe 3aHATHE. | | 0,3 0,7 AHKeTa-011po
AHKETHPOBAHHUE. CHUK.

Beero: 12 4,1 7,9

1.5 Copep:xanne y4eOHOro njiana

SannaTue Nel.

Tema: «BBegenue B kype «IT-KpanTymy».




Hean: GopMUpPOBaHHE MOTHMBALMK YUYAIIUXCS K  YCIEINTHOMY OCBOEHMIO
MPOrpamMmel.

Teopus: WCTOPUA PA3BUTHA ICKTPOTEXHUKH, POJIb DNEKTPOHHBIX YCTPOHMCTE B
JKM3HM  COBpPEMEHHOro  o0IiecTBa;  YCTPOWCTBO, BHIBI W HA3HAYEHHE
MukpokoHTpomiepa Arduino; npasmna OesonacHoi padOTEI ¢ KOMIILIOTEPOM U
3JEKTPOHHBIMUA YCTPOUCTBAMM.

IpakTuka: cOopka IMEKTPUHECKHUX LETEH.

SansTie Nol.

Tema: DaeKTpoHHbIe KOMNOHEeHTHI. MakeTnas naara.

Lenn: GopMupoBanye CUCTeMBl 0A30BBIX TEOPSTHYECKMX 3HAHMU And cOOpKH
HECITOMKHBIX JeMOHCTPALMOHHBIX MOIEIEH.

Teopusi: HasHAYEHHE M TMPUMEHEHHE MAKETHOM [J1aTel, Oa30BBIE INOHATHS -
SNEKTPHUECKUI TOK, MOMAPHOCTH, HAIPSHKEHNE U CONPOTHBIEHUE.

[MpakTuka: cOoOpKa NEepPBO MOIENN «MaTIOK».

JausaTme Ne3.

Tema: OcHoBBI ¢O0pKU paboYHX CXeM HA OCHOBe cBeTo(opa.

Hean: hbopMupoBanue CUCTEMBI 0a30BEIX TEOPETHYECKNX 3HAHUA U IPAKTHHCCKUX
YMEHHH, HEOOXO0AUMBIX ISl TIOCTPOGHUS 3NEKTPUIECKUX CXEM Ha MAaKETHOH JOCKe
C WCTIOJIB30BAHMEM PA3IMIHBIX 3JEKTPOHHBIX KOMITOHEHTOB.

Teopusi: pe3ucTop, [IHOMA, CBETONUOA, MAKETHAas IUIaTa: MX Ha3HA4YeHHE,
YCTPOUCTBO, NPUMEHEHHE.

IMpakTuka: cOopxa paboueit Mozmenu cBetoopa, mpoba pasaM4HbIX BAPUAHTOB

YCTPOHCTBRA LICTH.

3anaTue Ned,

Tema: SAseik porpammupoBanus Arduino Ha npumMepe “Cretodopa.
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Ieas: GopMHpOBAHHE CUCTEMbI 0A30BBIX TEOPETUIESCKUX 3HAHWH U MPAKTUYECKHX
yMEHUH, HEOOXOMMMEIX [1s1 YCIISUIHOTO TIPOrpaMMHUpOBanus B cpesie Arduino.
Teopusi: HasHaueHue U npumMernenne komana int, define, pinMode, digitalWrite,
delay.

MpakTuka:  HamygcaHue — TPOTPaMMBl st coOpaHHOIO  cBETO(OpA,

COOTBETCTBYIOILEH NPUHIHATTY CUTHATIOB HACTOSIIEr0 AOPOKHOTO cBeTodopa.

3anarme Ne5.

Tema: HIuporao-umnyascHas Mogyaamua(IIIMM). TpéxuBeTHbld CBeTOAHOA,
ens: GopmupoBaHKe CHCTEMEI 0a30BBIX TEOPETHHECKUX SHAHUK M IIPAKTUYECKUX
yMeHHI, HeoOX0AMMbIX JJTS YIPABICHUS TPEX1BETHBIM CBETOIUOLOM.

Teopus: noustue [LIMM u nHepTHOCTH BOCOPUATHMS IU(MPOBOIO CUTHAINA;
BOCHPHUATHE 1[BETOR; YCTPOHCTBO U IIPABUIIA NOJIKIHOHEHNS TPEXIIBETHOIO
CBETOIAO/A.

IpakTEka: npakTnueckas padora “Pamyra u3 TpexuBeTHOTO CBETOAMOAA .

3ansarue Nob.

Tema: IlepeMeHHble Pe3HCTOPBI: MOTEHUMOMETP, (GOTOPEINCTOP. TEPMUCTOP.
Hoaxnaiouenne.

Ilens: dopmuposanue cucTeMBl 0a30BbIX TEOPETHIECKUX 3HAHUHN U npéxmqecxux
YMEHUH, HeOOXOAMMBIX IS MIOAKIIOHEHHS U UCITONIB30BAHMA IIEPEMEHHBIX
PE3UCTOPOB.

Teopus: nNPUHIANAAIBGHOE YCTPOHCTBO  IIOTEHIMOMETPA, (POTOPE3HCTOPA,
TEPMHUCTOPA, UX HA3HAUYEHHUE U IIPUMEHCHUE,

IpakrTuxa: npaktudeckas pabdora “CBETHIBHHK € PETYIMPYEMOH SPKOCTHIO”,

“HouHo# cBeTHIBHUK, “KoMHaTHeIi TepMOMETD™.



3anaTne Ne7.

Tema: BerpieHue mporpaMmel.

enn: popMupoBaHne cucTeMbl 0a30BBIX TEOPETUHECKUX 3HAHMIA W NMPAKTHIECKIX
yMEHWH, HEOOXOIMMBIX /1151 HAITUCAHHA IPOrPAMMHOTIO KOJIA C MCTIOJIb30BAHNEM
IIMKI0B H CODCTBEHHBIX (yHKLIHH.

Teopusn: HazHaueHue U npuMenenue konctpyknuii if, for, while, switch; mpasuna
HanucaHusa cOOCTBEHHBIX (YHKIII.

ITpaxruka: npaktuyeckas padora “Kuonka”, “lInannao”.

ZaunTme Ne§.

Tema: KomOuaanus pasiHaHbIX KOMIOHEHTOR B OIHOM YCTpoOiCTBE.
Llenn: 3aKperienye paHee TTOIyYeHHBIX 3HAHWN U HaBLIKOB.

Teopusi: METOIBI POrPAMMHOTO 00BEAUHEH U STTEKTPOHHBIX KOMITOHEHTOB.

INMpakTuka: npakrudeckas pabora “Kordou”, “TepmenBokc”, “Mukcep”.

JansrTue Ne9.

Tema: Kugxoxpucramanuecknii 3xpan(LLCD) - ycrpoiicTBo, MOAKIIOYEHUE,
npuMeHeHHeE.

Llean: GopMUPOBaHKUE CHCTEMBI 0a30BbIX TEOPETHUECKUX 3HAHUA W MPAKTHIECKUX
YMEHHH, He0OX0IMMBIX JJIsl HOAKIIOUEH s JKUIKOKPUCTALINYCCKAX SKPaHOB
PA3HOTO THIIA.

Teopusi: yCTpOWCTBO W IPUHNIKI paboThl ¥ IPaBUIIa NOAKIIOYEHUST TEKCTOBOTO
9KpaHa; mouaTue OMOIMOTEKH, Kiacca, 00BEKTa B Cpejie NPOrpaMMupOBaHUs.

MpakTHKa: npakruaeckas pabora “Tecrep 6arapeek”, “TepMoMeTp ¢ SKpaHoM”.

3anarne Nell.

Tema: TloaroroBka K 3K3aMeHy.
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Hens: IloBpimenue oO0wIero ypoBHS MOATOTOBKM YYAIMXCA K IPOBEPKE Ha
OCBOEHUE MaTepUaa.
Teopusi: TOBTOPEHME paHEE 3aTPOHYTHIX TEM, MH/AMBUIYaILHAL IIOMOULb,

IpakTHka: ©HAKBKHAYaAbHAS W/HIU rpynnosas pabora.

3anarue Nell.

Tema: Ixk3amen HA OCBOCHUE MATEpHAaJia.

Hemn: nporepuTh MOMYIEHHBIE YHAIUMKCS 3HAHUS W HAaBEIKH.

Teopus: npasuia IPOBEAEHUS DK3aMEHa, METO)[ OL[EHKY IIPOMJEHHOIO MaTepHraa.
IIpakTika: Bblgaga 3K3aMEHYEMBIM JIMCTOB C 3alaHMAMH, KOHTPOJb U TIPOBEpKa

paboThl.

3anarue Nel2.,

Tema: Ilonsenenne utoros. IloAroroBka K BhICTABKE.
eaw: moaseeAre UTOTOB PabOTHL ydalLMXCsl.

Teopusn: o0cyxIeHIe Pe3yALTATOB PadOTHI.

HpaKTH Ka: UTOTOBOC aHKETHPOBAHHKE, MMOATOTOBKA paﬁox K BLICTABKC,

II. KoMmieke opraHu3auuOHHO-IeJArOTHIeCKUX YCI0BMil
2.1 YcaoBus peanu3anyi IporpaMmbi

JUis  yCHeImHO# peanu3aumu TpOrpaMMBl  HEOOXOAMMO  CIENyIoIlee
MAMEPUATLHO-MEXHUYECKoE obecneyenue:

e TIOMEINCHHE Ul NMOCTOSHHBIX 3aHATHM C XOpPOLIMM OCBEMICHHEM U
TOCTYIIOM K ceTu MHTepHeT;

® cTomEl ¥ cTynbs cornacHo [OCTy u cniucoynoMy cocrasy ydaliuxcs,

® mHabop KommoHeHTOB «Marpemnka Zy/«Aonon/«Amrepkay/«Mamuma
Z» u3 pacuera | Habop HA OfHOTO yueHuKa (TIPH HeoOXOMHMOCTH,
MOYKHO MCIONL30Barh 1 Habop Ha 2 yyamuxcs);

e Jlaruuku W paiuoperany (aKCenepoMeTp, aHaIOTOBBIM TEPMOMETP,
Oapomerp, r’MPOCKOTI, BIAKHOCTH TIOYBbI U MHOTHE JIp.)

® Dkpanbl (TGKCTOBBIE, TpadIecKue, IBETHbIC TpaduIecKue);
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JpatiBepsl 1 MOAY/M (ITHE30HU3IYYaTE/H, 9achl PEaIbHOrO BPEMEHH,
Bluetooth-monynu v gp.);

IInatsr pacimperns (Troyka Shield, Motor Shield, Multiservo Shield,
EasyVR Shield, Ethernet Shield, Relay, STM32 Nucleo, Slot Shield);
AKKyMYIATODSIL;

MyaETUMETPBI JIA00PAaTOPHBIE M NPELU3HOHHEIE,;

Ha6op otBepToK;

Kommneiorepsi ¢ yeranoiennbiv [10 Arduino 1IDE;

HutepakTuBHas 1ocka (3KpaH);

IIpoexTop;

Croun ans cOOpKH YCTPOMCTB.

“Tpetbs pyxa”;

[TasnbHUKKY ¢ KEPAMUIECKUM HKaJIOM;

OunoBooTcoc;

[TasnsHBIe (UIFOC B OJIOBO.

Hugpopmayuonnoe obecnevenue:

Vuebnoe nocoOue «OCHOBBI nporpaMMHApPOBAHUA
MHUKPOKOHTPOIIEPOBY;

Vyebnoe nocobue «KoHcneKT xakepay;

Buaeo-uHCTPYKIIUN K 3aUATHAM;

Kypc «Arduino mig Haunnaroux» [SIeKTpOHHbIH pecypc]:

3anumaresnsHas poOoToTeXHUKa. - Peskum goctyna:

http://edurobots.ru/kurs-arduino-dlya-nachinayushhix/;

Bee ypoku 1o Arduino [DaexrporHslii pecype]: PVSM. ru - HoBocTH
uH(GOpMALMOHHBIX TEXHONOMWiH. - PesxuM noctyna:
http://www.pvsm.ru/arduino/117013.

Amnepka: BUKH [ DIeKTpOHHBINA pecypc]: Amnepka - Pexxwum gocryna:
http://wiki.amperka.ru/;

Joctyn k momazakam YouTube: TemMaruyeckue KaHaEL,
tinkercad.com - mionIaaKa OHJIANH MOZEIUPOBAHUS CXEM.

2.2. OneHka pe3yJbTATUBHOCTH peaju3auii IporpaMmbI

OI_LH UM W3 TI0KazaTesci PE3YIBTATHBHOCTH  ABIAETCA COXPAHHOCTB

KOHTHHI€HTa, 4 TaiKe TIOBLIIUCHWE CaMOOIESHKM YHaNIUuXCs, WX JITHMYHOCTHBLIC
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MpUpALIeHusl, YIOBIETBOPEHHOCTL MPOrpaMMOH, S3MOLMOHAIBHOE COCTOSHUE
Y9aCTHUKOB MPOTPaMMBL

OTH 1OKa3aTelw ONpPeAeTAlTCs € TOMOIIBI) NaKeTa JMHAarHOCTHYECKMX
METO[IMK, B KOTOPHIH BXONAT: aHKETUPOBAHWE, TECTUPOBAHME, SK3AMEHALUH U
YCTHOTO 0ITpoca.

Kpumepuu u noxkasamenu ypoeHsa yceoenus npozpammol:
Iepewtii ypoeens: na 6aze Arduino ¢ UCTIONB30BAHMEM MAKETHOH ILIATHI M
Habopa MEKTPOHHBIX 3MEMEHTOB, YUalHuecs YMEIOT:

o [IOHHMATH 3aJaHHBIE CXEMbI JJIEKTPOHHBIX YCTPOUCTB W BOCIIPOU3BOAUTL MX
HA MaKeTHOM IuiaTe:
o IMOHHMATh HA3HAYCHUE DIIEMEHTOB, UX HyHKLMIO;
o TOHHMATh MPaBUa COSIUHEHH JeTaleil B ¢AUHYIO BIEKTPUYECKYIO
IETTb;
o TOHHMATH OrPAHWYEHWS W TMpaBUia TEXHUKHA 0€30IaCHOCTH
(hYHKITMOHUPOBAHNS LETIH;

e 3aMHCHIBATH OTIAKEHHBIN TPOTPAMMHEIX Koa Ha ruiary Arduino, nadmnonars
1 aHATTU3UPOBATL Pe3yabTaT paboThl;

e WCIONL30BATE MOHMTOP  TIOCIENOBATENLHOTO  IMOpTa JIA  OTIa/ KM
IporpaMMbl, HAOMIOACHUS 3a MOKa3aTelsMd JarTdukoB M H3MEHEHMEM
3HAYCHNH TIEPEMEHHBIX.

Bmopoii yposens: na 6aze Arduino ¢ UCONB30BAHHEM MAKETHOH ILIAThI W
Habopa BIEKTPOHHEBIX IICMEHTOB, yJaIlIAECa YMEIOT:

e TIOHHMATH 3aJaHHbIC CXEMBI ATIEKTPOHHBIX YCTPOUCTB H BOCIIPOU3BOIAUTE MX
Ha MaKEeTHOH mjiare:
o [OHUMATh HA3HAYEHHE DIIEMEHTOB, UX (DYHKIIUIO;
o TIOHMMATh MPaBHWJIa COCAUHEHUS JECTANCH B €IUHYIO BIEKTPUYECKYIO
[EMb;
o IIOHMMATh OTPAHMYCHUS W TpaBuia TEXHUKH O€30MacHoCTH
(YHKIMOHMPOBAHUS [IEIIH;

o MOIM(UUMPOBATH 3aJAHHEIE CXEMBI 17151 W3MEHEHHBIX YCIOBUI 3a/1a41;

e IIOHMMATh HANWCAHHBIA MPOTPAMMHBIN KO YIPABICHUSA YCTPOUCTBOM M
MOAUDUIMPOBATE €10 TSI U3MEHEHHbIX YCIIOBHM 3a1a4H;

e CaMOCTOSITEIIBHO OTIAKUBATL MPOTPAMMHBIA KOJI, MCIONIB3Ys, B 4aCTHOCTH,
TaKue CpeicrBa KaKk MOHHUTOPMHI TIOKa3aHWM JAaT4UKOB, 3HAYCHUN
HEPEMCHHBIX U T. IL.;
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e 3aMUCHIBATH OTIAKEHHBIA NPOrpaMMHBIH kox Ha miary Arduino, HabiroaaTh
1 AHAM3MPOBATEH Pe3yibTar PaGoThl, CAMOCTOATENBHO HAXOAUTH OIMHOKK U
UCTIPABIATh UX.
Tpemuii yposens TpENnonaracT JOCTIKEHNUE PE3YJLTATOB BTOPOTO YPOBILA
M, KpOME TOTo, VYMEHUE VYHAL(UXCA CaMOCTOATENBHO  IIPOEKTHPOBATD,
KOHCTPYHPOBaTh M [POrpaMMHpOBaTh  YCTPOWCTBO,  KOTOpOE — peluaert
NPaKTHYECKYIO 3a71aqy, CPOpMYTMPOBAHAYIO IIEJArOrOM HJIH CaMOCTOATEIBHO.

Mexanusm omcaexcueanus peyibmamos peaiu3ayuu npozpamnmsl:

® HauaIbHBEIA KOHTPOab (BBOJHOE TECTUPOBAHUE, COOECENOBAHNE);

® TEKYIWil KOHTPOJb (OCYIIECTBIATHCA MO PE3yNbTaTaM  BBIIOJIHEHMSI
yIanMECS IPAKTUYECKHX 3a0aHuil);

® MPOMEXYTOUHBEIH  KOHTPOIH  (BBIIONHEHME  TBOPYECKHX  3aJlaHMM,
CaMOCTOSATENLHBIX PadoT);

® WTOTOBBIA KOHTPOJb (ITPOXOXKIEHAE DK3aMeHa, 3alliTa [IPOEKTOB, BLICTABKA
pabor).

Dopmst ammecmayuu 1w O0eMOHCMPAYLN OOCHIUNCEHWIL: DK3aMEHalNs,
TBOpYecKas  pabora, 3amUTa IPOEKTa, YYAaCTUE B BHICTABKE JETCKOrO
TBOPYECTBA.

Dopmer  hurcayuu 00pA306AMETBHBIX  PE3YALIMAMOS:  KypHan
MOCEMaeMOCTH, (OTO, OT3BIBEI AETEH, AHKEThI.

Odopmnerniue pesyavmamog uccae006anuA: AHANUTHIECKAs 3alMUCKA 10
mMarepHaiaM JUarHOCTUYeCKUX MEPOIPUATUM.

2.3. TeopeTuKo-MeTOAOIOTHYECKOe 000CHOBaHUE
1. CucreMHO-NeATeILHOCTHBIH MOAX0] ~ 3TC TAKOM METO/, NPA KOTOPOM
VUSHHK SBJISCTCS aKTHBHBIM CyOLEKTOM mnejarormieckoro mpouecca. [lpu srom

Ieaarory BaxHO CaMOOIIpEaCICHUE YHaLerocsa B IIpOIecce 06)/'-161-”151.
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OcHoBHas uaes AAHHOTO MOAXOJAa COCTOMT B TOM, YTO HOBBIC 3HAHUS HE
maroTcd B TOTOBOM Bime. JleTM «OTKpHIBAKOT» HMX caMd B IIpouecce
CaMOCTOSTENBEHON AeaTebHOCTH. OHU CTAHOBATCS MAIEHLKMMH UH)KCHEpaMu U
IPOrpaMMUCTaMH, CO3JAIONIMMU  CBOE COOCTBEHHOE YCTPOWCTBO. 3aHsITHS
CTposTCS TakuM 06pasoM 4To0bl OHI CaMH JOAYMAIHCh 10 PELICHNs IPOOIeMBI H
camu OOBICHMIM, KaK HAJ0 JeiCTBOBATh B HOBbIX YCIOBHAX.

B 0CHOBE IAHHOTO MOIX0/A JIEKAT CHEAYOLIHE IIeAAroriIeCKUS NP HIAIIBL:

|. punyun deamensnocimu 3aKIIOY4CTCS B TOM, 4YTO YUEHUK, NOJIydasd
3HAHUS HE B TOTOBOM BHIE, 4 J00BIBAas UX caM, OCO3HAET NPH 5TOM COACPIKAHUE U
(bopmbl cBOelt yueOHOM IeATeNbHOCTH, TTOHMMACT ¥ TIPUHMMAET CHCTEMY €€ HOPM,
AKTUBHO YYaCTBYET B WX COBEPIICHCTBOBAHMH, YTO CHOCOOCTBYeT akTHBHOMY
yenemmsoMy  ()OPMHPOBAaHHIO  €r0  ODLICKYIBTYPHBIX W JIeATellbHOCTHBIX
cnocoOHOCTEH, 00IEeyTe0HBIX YMEHU.

2. Hpunyun nenpepsieHocmu O3HA4YACT TAKYI0 OPraHM3aluIo O0ydeHUS,
KOTJa Pe3yNbTaT JeATENEHOCTH Ha KAKAOM NMpelbIIylieM 3Tame obecreqnBacT
HAYAI0 CIEAYIOLWIETo »dTana. HempepbiBHOCTH IIpolecca obecrneqiBaeTes
WHBAPHAHTHOCTLI) TEXHONOTMM, a TakKe IPEEMCTBEHHOCTBIO MEXAYy BCEMHU
cTyIeHsIMu 00yUeHHs COAEPHAHNI H METO/JUKH.

3. Hpunyun yerocmiiozo npeocmasienus 0 Miupe O3Ha4aeT, 4To y pebeHKa
AOKHO OBITH ¢HopMHUPOBaHO 0000MENHOE, LETOCTHOE IPEICTABICHNE O MHpPE
(npupozme-o01ecTBe-caMoM ce0e), O POIIM U MECTE HayKH B CHCTEME HayK.

4. IMpunyun ncuxonozuueckoii KoM@opmuocmu TPEANONAracT CHATHE
crpeccoobpasyronmx (GakTopoB y4eOHOro mpomecca, CO3TaHde B LIKONEe M HA
ypoke HoOpoKeNaTenbHOM arMocdepsl, OPUEHTUPOBAHHON Ha peanusalHio uiei
11e/TATOTUKH COTPYTHAYECTBRA.

5. HMpunuyun eapuamueHocmy TPEANONAraCT pPasBUTUC Yy YyUalUXCH

BapUaTHUBHOI0 MBIINUIEHHWS, TO €CTh MOHUMAHUSA BO3MOKHOCTH PpPasIHYHbIX
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BAPUAHTOB  peuieHuss  1pobmemsbl,  (HOPMHpPOBAaHHE  CNOCOOHOCTH K

CHCTCMATHYCCKOMY nepcﬁopy BAPUAHTOB H BbfﬁOpy OIITHMAaJILHOTQ BapHaHTa.

6. Hpuuuun meopuecmed IpeanonaraéT MakCuMaJlLHyKy OPHCHTAIlNI0 Hd

TBOPUYECKOE Hadyajo B YyYeOHOH AEATENbHOCTH IIKOIHHMKOB, npuoOpeTEHNE UMU

COOCTBEHHOIO ONbITA TBOp‘]eCKOﬁ JACATCJIBHOCTH. (I)OPMHPOBaHHC CIIOCOOHOCTH

CaMOCTOATEIRHO HAXOOUTH PEIICHME HECTAHAAPTHBIX 341a4.

7. Hpunyun munumarca. Jns peayn3anyy IPHHIIUNA MUHAMAaKca yuebnoe

3aBelieHUe JOMKHO TPEeIoCTaBUThL YHCHHKY MaKCHUMAallbHbIC BO3SMOMHOCTH /114

06}“161—11/151 MU 00CCITIEIUTD yCBOCHME Marcpualla Ha MUHUMaJbHOM YPOBHE, KOTOpb.Iﬁ

ykazaHn B MepepalbHOM TOCy1apcTBEHHOM 00pa3oBaTeIbHOM CTaHIapTe.

2. JInuHOCTHO-OPHEeHTHPOBaHHbI moaxoa. OOyuyeHWe B COOTBETCTBUHU C

3THM IIOAXOAOM ITPEAIIOIAracT.

CaMOCTOATENIFHOCTh yUalllMxcsi B Ipolecce OOyueHMs, 9TO 3a4acTyro
BBLIPAKAETCA B ONPEACICHUN Liejiell U 3a/1a9 3aHsTHs CaMUMH 00y4aeMbIMHu,
B BLIOOPE MPUEMOB, KOTOPHIE SIBJISFOTCA TSl HUX NPEAITOUTHTEIEHBIMU,
OMOpPy Ha UMEFOTITHECS 3HAHUS YUAIINXCsl, HA X OIbIT;

y4&T COIMOKYIBTYPHBIX OCOOSHHOCTEH ydaluxcss W HX obpasa KusHu,
MOOUIPEHHE CTPEMIICHHUS ObITH «CaMUM CO00M»;

yuéT  SMOITMOHAIBHOIO  COCTOSHHSA — Y4alluxes, a  TaKke  HuX
MOPaIBHO-3THYECKUX M HPABCTBEHHBIX IIEHHOCTEH;

nepepaciupenencuie poaci 1elarora ¥ y4aierocst B yae0HOM Ipolecce:
OrpaHvdeHre BeAylledl pONM IIefarora, OPUCBOCHHE eMy (yHKUMi
[TOMOIITHMKA, KOHCY/IbTAHTA, COBETHUKA.

3. KommereHTHOCTHBIM moAxXod. B CBOeW OCHOBE KOMIIETEHTHOCTHBIH

noaxon B OﬁpaBOBaHHH HMCCT TPH IIPHHIIUIIA.

H’epBHfI U3 HHUX TIIACHT, Y9TO OCHOBOH OGPRBDBE}HH_SI AOJKHBI ABJISITHCSH

0a430BEIE 3HAHUA U COOTBETCTBYIOIIAC UM YMCHHH, HABBIKH U cnoco0bl OGYIICHHH ;
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Jlmst Toro 9ro0bl ATOr0 JOCTHUB, YUIalUMCs HEOOXOOUMO OBIAJEeTh OCHOBHBIMA
WHCTPYMEHTAMHU YHYCHUSI: INCHEMOM, YTEHUEM, MATEMATHIECKOM IPaMOTHOCTBIO.

Btopoii npuHIMI  3aKIH0YaeTcs B CICAYIOMEM: B COMCPIKAHUM
COBPEMEHHOTO 00Pa30BaHNS JOIDKHEI BKIHOHATHCS HEOOXOMMMBIE M AEHCTBUTETHHO
Ba)KHBIE, 4 HE BTOPOCTEIEHHBIE 3HAHWA. MOXKHO cKasarb, 4YTO CHCTEMa
00pa3oBaHus J0JDKHA UMETh OPUEHTALMI0 HAa 0a30BBIE OTPAc/v HAyKW W HOCHUTH
AKaJIEMUYECKMI XapaKTep.

Peanu3anns KOMIIETEHTHOCTHONO MOIX0Na He MOKET ObITb BOSMOXKHOHM 0e3
IPHHIMNA TYMaHHOTO OTHOIICHHUS K KX A0H THIHOCTH — 3TO TPETHIA TPHHITAIL.

Memoowt, ucnons3zyemole npu peanu3auiis npozpammsl:

® npakTUIecKuit (cOOp MMEKTPOHHBIX CXEM M UX IPOrPaMMMUPOBAHIE HA A3EIKE
C++);

e parnsaneit (hoTO MW BHAGOMATEpHANbl, pacleuaTku CXeM, IIPHMEpPOB
coeMHeH N );

® CIIOBECHBIH (MHCTPYKTaXKH, Oecebl, pa3bsiCHEHNU);

@ JHHOBALMOHHEIE METOAbl (MOMCKOBO-HCCIIENOBATENbCKUH, ITIPOEKTHEIH,
UTPOBON );

e pabora ¢ MUTEparypoil (M3yHueHe CIIeNHANBHON TUTepaTyphl, IePTEIKeN).

2.4. I'noccapuii

DieKTPOTeXHHKA - Hayka O BBIpabOTKe, nepeaade M IHOTpebIeHUH
SIEKTPOIHEPTHH, 2 TAKIKE O pa3paboTKe YCTPOHCTB AJIA HTUX LIEJICH.

Uurerpuposannas cpega paspadorkm, MCP (amrm  Integrated
development environment — IDE), tawke emunas cpepa paspaborku, ECP —
KOMIJIEKC TIPOTPAMMHBIX CPEJICTB, HCIOIB3YyEeMBI MNPOrpaMMHUCTAMU IS
paspaborku porpammuoro odecrieaenns (110).

IMporpammueiii kox (cxerd) - HabOp CNOB M CHMBOIOB  S3BIKA
MPOrpaMMHUPOBAHUS.

Arduino IDE - 310 npuaokeHue, KOTOPOE TMO3BOIAET COCTABILATh
MpOrpaMMBl B yIOOHOM TEKCTOBOM peIaKTOpe, KOMIMJIUPOBATh UX B MalllMHIbIA
KOJI, W 3arpy’aTh Ha Bce Bepcuu Arduino.
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IIpoueaypa - 1OANIPOrpaMMa, KOTOPas MOMKET OBITh MHOTOKPATHO BHI3BAHA
n3 moboi "acTu nporpaMMel. B ominumu OT QyHKIMM, NPOIENypa He HUMeEeT
BO3BpAI[AEMOro 3HaYeHHs.

Komanaa - ykazaHwe KOMIIBIOTEPHOU TIporpamme AEHCTBOBAThL KaK HEKUi
WHTEPIPETaTOp [Uisl PEIIeHU 3a7a4u.

Aprymenr - apryMeHT QyHKUWH — 3HaueHue (4Mciio, yKasarelb U T. A.),
nepenaBaemMoe (YHKIMA, a TAKKe CHMBOILHOE UM (Ha3BaHHE NEPEMEHHON) B
TEKCTE NPOrPaMMBbl, BEICTYNAIONIEE B KAYECTBE UACHTU(PUKATOPA STOTO 3HAICHMS,

[Mepemennass - [OMMEHOBaHHas, nubOO ajapecyeMas HHBIM CHOCOOOM
o0nacTh NAaMATH, agpec KOTOPOH MOKHO HCHONL30BATh TSI OCYIIECTBICHUSI
J0CTyna K JIaHHBIM.

IuxJ - PasHOBUIHOCTh YNPABISIOMIEH KOHCTPYKUNH B BEICOKOYPOBHERBBIX
S3BIKAX MPOTrPaMMHPOBAHUSA, NPEIHA3HAUYCHHAS U1 OPraHu3alliil MHOTOKPATHOTO
HCIOJHEHUST HAb0pa UHCTPYKLIMIA.

Maccus - CTPYKTypa JaHHBIX B BHIE Ha0Opa KOMIIOHEHTOB (DIEMEHTOB
MacCHBa), PACTIONIOMKSHHBIX B MaMsTH HEIOCPENCTBEHHO JPYT 3a APYTOM.

bubaunoreka - cOOpHUK MOATIPOTPaMM UM OOBEKTOB, MCIIOIB3YEMbIX JJIST
paspaborku mporpammuoro odecrieaerud (110).

DaekTpHYecKas cxema - JOKYMEHT, COCTABJIEHHEIM B BHIE YCJIOBHBIX
1300 paKeHN WM 0003HAYEHUH COCTABHBIX YacTeH W3JENHsA, NEHCTBYIOLIMX NPH
MOMOLUM 3MEKTPUIESCKON 3HEPriuy, U UX B3aUMOCBA3CH.

Hanpsuxenne - (uznyeckas BeIMYMHA, 3HAYEHHE KOTOPOH paBHO padore
IEKTPUYECKOTO MO (BKIHOYAIOLIETO CTOPOHHUE [MOJI), COBEPIIAEMON Npw
NEpEeHOCe EAMHIIHOTO POOHOIO MMEKTPUUECKOro 3apsia U3 TOUKH A B TOUKy B.

Tok - yIopsa04eHHOE ABUKEHUE 3aPKCHHBIX TaCTHII

Cnna Toka - (u3anueckas BEIWYUUA, PABHAS OTHOMIEHWIO KOJIWYCCTBA
3aps/a, TMPOIIENIIero uepe3 TIOIEPeuHoe CCYCHWE TIPOBOJHHMKA 3a EAMHULLY
BPEMEHH, K BETMYHHE 3TOr0 ITPOMEKYTKA BPEMECHH.

Conporusiienue - (U3NIECKas BeNWUMHA, XapaKTEPU3YIOLlas CBOMCTBA
NPOBOTHUKA TIPETATCTBOBATH MTPOXOXKAESHUIO DIIEKTPHIECKOTO TOKA.

MuKpPOKOHTPOAAep - MHUKpOCXeMa, NpejHazHadeHHas ALl YNpPaBICHUS
9JIEKTPOHHBIMU YCTPOHCTBAMHA.

Breadboard (makerHas mJara) - YHHBEpCalnbHasd 3aroTOBKA, KOTOpad
HCIIONB3YeTCs, 4TOOBl cOOMpaTb M MOAEIHMPOBATE IIPOTOTUINBI  3IIEKTPOHHBIX
YCTPOMUCTB.
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MyabTHUMETp - KOMOMHMPOBAHHBIH BIEKTPOU3MEPUTEIbHBIA TIpHOop,
0OBeaMHSFOTIIIT B cebe HEeCKONbKO (yHKLHI.

Pezucrop - IlaccuBHBIA 37¢MEHT SIEKTPUUECKUX LUeneH, oblamaromui
ONpeAC/ICHHBIM HIIH IEPEMEHHBIM 3HAYEHHEM DIIEKTPHUYECKOr0 CONPOTHBIICHUS.

[ToreHmUOMETP - PEryAupyEMBIH AEIUTENb NIEKTPUYECKOTO HAIPSDKSHNUA,
Pa3HOBUIHOCTH PEOCTATA.

Jlaos - SIEeKTPOHHBIH 31eMEHT, 00Iaatomuil pasnuyHoi IIPOBOJAUMOCTLIO B
3aBUCHMOCTH OT HalpapieHMsl SJEKTPUIECKOT0 TOKA. DJEKTPOABI IUOAd HOCAT
HAa3BaHUA aHOI U KaTo[l.

Ceeroamon - [OOAYMPOBONHUKOBEIM TPUOOP C 3JIEKTPOHHO-IBIPOYHBIM
TEPEX0IOM, CO3AAIONINNA ONTUYECKOE H3JIyYEHUE NpH IPOITyCKaHHH 4Yepe3 Hero
3JIEKTPUIECKOTO TOKA.

TpexuBeTHbIN CBETOAHON - 3TO TPH CBETOAMONA PA3HBIX I[BETOB B OJHOM
KOpIIyCeE.

Cencop - ycTpoicTBO A8 NpeodpazoBaHus HEKOTOPOH (HUIUUECKON BEIUYUHBI B
SNEKTPUYECKUIN CUTHA.

AHAI0TOBBIH CMIHAJ - CHTHAI JaHHBIX, Yy KOTOPOrO KaKIBIA U3
IIPECTABIISIONINX MapaMETPOB ONMUCHIBAETCS (PYHKIIMEN BPEMEHH U HETIPEPBIBHBIM
MHOYKECTBOM BO3MOXHbIX 3HAUEHHH.

Iudposoii curHan - CUrHAL, KOTOPBIM MOXKHO IPEACTaBHTH B BHIC
MOCIIEN0BATENLHOCTH AUCKPETHBIX (IIU(POBEIX) 3HAYCHUH.

@DoTOpe3uCTOP - IMOJIYIPOBOAHUKOBEIM NpHOOpP, W3MEHSIOIINUN BENUYMHY
CBOETO COTIPOTHBICHMS NPH OOIYIEHNH CBETOM.

TepmucTop - TOTYIIPOBOJHUKOBbI U pudop, IEKTPUYECKOE
COIIPOTHBIEHUE KOTOPOTO H3MEHAETCS B 3aBUCMMOCTH OT €T0 TEMIEPATYPhI.

Mupuxarop - npubop, yerpoicTBo, nupopMauHOHHas CHCTEMA, BELIECTBO,
00BexT, oroOpakalowmit U3MEHEeHUsT Kakoro-nubo rnapaMerpa KOHTPOJIUPYEMOro
mporecca MM COCTOSHHS o0wbexkra B (opme, Hambomee ynoOHOH Juin
HEIIOCPEICTBEHHOr0 BOCITPHUATHSA YEI0BEKOM BU3YaIbHO, aKyCTHIECKH, TAKTHALHO
WA IPYTUM JIETKO HHTEPIPETUPYEMBIM COCOOOM.,

CepBonpuBo] - 3TO MOTOp, NONMKEHHEM Bajla KOTOPOTO Mbl MOKEM
ymnpapiaTh. OT 0OBIYHOTO MOTOpa OH OTAMHACTCH TEM, 9TO €My MOXHO TOYHO B
rpaaycax 3a7arh MON0KEHHE, B KOTOPOE BCTAET Ball.

2.5, Comcor nuTeparypsbl
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L, denepanpibiii 3akoH «O6 obpazoBanuu B Poccuiickoit Peneparum»
ot 29.12.2012 Ne 273-®3 (pea. ot 23.07.2013);

2 denepanbublii 3akoH «O Hayke u rocyJapCTBEHHON
HAYYHO-TEXHUYECKON nonuTikey ot 23.08.1996 N 127-@3 (pexn. or 02.07.2013);

i Konueniust  pa3sBUTHS  JONOMHUTENBLHOrO  00pasoBaHuA  JeTeid
(Pacnopsxenune npasurenseTsa PO ot 4 centsibps 2014 . N 1726-p);

4. INocranosnenue IIpaBurensctBa Poccuiickoit @exepanmu or 18
ampeas 2016 Ne317  «O peamusauuu  HannoHanbHOW — TEXHOIOTHYECKOH
VHUIMATHBbI»;

;8 [pukas MunuctepctBa o0pasoBanuss W Hayku Poccuiickon
®enepauun (MunoOpraykn Poccmu) ot 29 asrycra 2013 . Ne 1008 «O6
yreepxkacHun  [lopsika oOpraHu3alid M OCYLIECTBIEHHS 00pa3oBaTelIbHOI
IEeATENLHOCTH 110 IOMOTHATENHHEIM 0011e00pa30BaTe/IbHBIM ITPOTPAMMaM).

6. Canllun 2.4.43172-14 "CaHuTapHO-3MMHIEMUOIOTHICCKIE
TpeOOoBaHMsl K YCTPOHCTBY, CONEPKAHUIO M OpPraHW3aldh pexxuMa paOoThl
o0pasoBare/ibHEIX ~ OPraHM3aldil  JONONHUTENBHOrO  oOpasoBaHMA — JeTel",
YTBepP K ACHHBIN TOCTaHOBIeHUEM [ 1aBHOrO rocy[apcTBEHHOIO CAaHUTAPHOTO Bpaya
PD or4.07. 2014 roma N 41;

7. Mertonndeckue peKoMeH aaLuu 1o IPOEKTUPOBAHUIO
JIONIOJIHUTEMBHEIX  00IMepa3BMBAIOIMX NPOrpaMM, BKIFOYAad pPa3HOYPOBHEBEIE
nporpammsl (rceMo MuroOprayku ot 18 nosOpst 2015 roma Ne 09-3242).

8. bagurua A. OCHOBBLI MPOrpaMMHPOBAHUS MHKPOKOHTPOIIEpOB/ A.
Bauvnawd, B. ITarkparos, B. Hakopsakos// Amnepka, 2013 - 207 c.

9. bpomopa Koucmexr xaxepa: 20 MuHH-npoextoB// Amnepka, 2013 -

84 c.

Humepnem-pecypcoi:
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L Pecypc ¢ TeOpeTHYECKUMHY U TPAKTUIECKUMHU 3aHATUAMH [T

6a30BOI0 OCBOESHMS Kypca IPOrpaMMUPOBAHUS MIKPOKOHTPOJJIEPOB Ha 0aze

Arduino [http://wiki.amperka.ru/]
2. «Hagana umkenepHoro odpazosanus B 1mkone» - Cait Komocosa

[http://koposov.info/]

3. Teoperuyeckuid ¥ NPaKTHIECKUU Marepuall, OIMHCAHUEC IIPAKTHUKYMA

[http://wiki.amperka.ru/]

4. Metonuueckue — pa3paboTkm,  OmMCaHMe  MPaKTHYECKUX M

naboparopHex pador [hitp:/robocraft.ru/page/summary/#Practical Arduino]

5 WHCTpYyKIMM ¥ CKETYH I MOAKIIOYEHUS PAa3IMIHEIX KOMIIOHCHTOB K

nare Arduino [http://bildr.org]

6. Buneoypoku, Ou0ImoTeKn, IPOeKThl, CTATEH, KHUTH, IPUIOKEHUS HA

Android [http://arduino-project.net/]

a Cair 0 PoOOTOTEXHUKE 7} MUKPOIEKTPOHUKE

[http://www.robo-hunter.com]
8. Caiir  gans  BBITONHEHWS oHjaaiH  paboTel € LensaMuy U

nporpammupoBanuem [https://www.tinkercad.com]
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11 Hpuaoxenne

Iaan-koacnexT 3anaTus Nel.

Tema: «Beenenne B kype «IT-Kpantym».
Hens: dopmupoBaHue MOTHBALMW yYalUXCd K YCHELIHOMY OCBOCHUIO
npOrpaMmbl.

Sagaum:
® HayyuTh MPABHUJIAM TEXHUKHW 0e30TTacHOCTH M MOYKapHO! 0€30MacHOCThIO Ha
3AHSTHSX.
® [103HAKOMUTH YUaluXCs IPyT ¢ JPYTOM;
® [03HAKOMUTE YJaluxcs ¢ aesrenbHocThio [ T-crienuanucTos;
® [103HAKOMHUTE YIAIUXCs ¢ MUKPOKOHTposuiepoM Arduino;

Tun 3anaTua: KOMOWHNPOBAHHOE 3aHATHE
Mopma 3anaTusi: Oecena, QUCKyCCUA
MeToabl 1 NpUEMBbI, HCIIOIb3yeMble HA 3AHATHH: CIIOBECHBIE METOABI (pacckas,
becena, 00BICHEHNE, WHCTPYKTAK ), HATTISAHBIE METOABl (AeMOHCTpauus (GoTo- H
BUEOMATEPHAJIOB), WHTEPAKTUBHBIE (urpa, [IOUCKYCCHUSl), COBPEMEHHBIC
obpasosaresipnble TexHonoruu (MUKT).
HpoponxureIbHOCTD 3aHATHA: 45 MUH.
Texanaeckue cpencTBa " obopyaoBaHMe: KOMMOBIOTEP, MPOEKTOD,
MUKPOKOHTpoIep Arduino
JAupakradeckre cpegcTBa: BUIEOMaTepUalbl
IMpenmonaraemMsplil pe3yabTAaT:
Ipedmemnntit (oOpazosamenvrulii):
Vuenux b6yoem snamn:

® Ha3HauYeHWE W MpUHIUN paboTsl MukpokouTpomiepa Arduino;

e ponb [T-cenuanucTa B cOBpEMEHHOM MUDE.

Yuernux 6ydem ymemu:
® Ha3BBaTh OCHOBHBIE YACTH MUKPOKOHTpouiepa Arduino

JTuunocmuetii:

22



® OBI3JCHHUC IIpaBHIIaMH IIOBCACHHA Ha 3aHATHIX, 3HAHHE W IIPHUMEHCHUC
TEXHHKH GGBDHEICHOCTH;
® pasBUTHC MOTHBOB B yqeﬁﬂoﬁ JCATCIABHOCTH W CAMOPa3BHUTHA,
® pPa3sBHTHC HABBIKOB COTPYAHHUYCCTRA CO B3POCHBIMA W CBEPCTHHUKAMHA ,
Memanpeomemmusiii:
® YMCHHC OPUCHTHPOBATLCA B CBOCH cucTeMe 3HaHMI: OTINYaTh HOBOE OT Ve
H3BECTHOI'O,
® YMECHHC H3JIarar MBIC/IH B YETKOH JIOTMIECKOU IIOCIEI0BATC/ILHOCTH,
OTCTaNBaThL CBOIO TOUKY 3PpCHHA, aHAIIU3HPOBATE CHTYalluHO H
CaMOCTOATENBHO HaxXO0AUuThs OTBETHBI HA BOIPOCE MIOYIEM JOIHYCCKHX
paccyKneHui;
® yMeHue paboTarh B KONNCKTHUBE.
Ilnan npoBeACHUA 3AHATHI 1 €r0 KPAaTKOE ColePiKanne
No | OcroBHBIC 3TANB D@OpMEI W METOALI O:xugaeMbliil pe3yasTar DopMmbl
n/n | 3aHsTHN OpraHu3anun arrecraum
NeATeTLHOCTH "
KOHTPO./1s1
L. OpranusauuouHbIH Y121
1.1 | BetymmrensHoe TIPUBETCTBUE, ITepsuiHOE 3HAKOMCTBO
CJIOBO neparora TpeJicTaBlIeHne YUIACTHUKOB IPOTPaMMbl,
[TonoxuTensHeIi
1.2 | 3uakomcTBO € Wrpa-3HaKOMCTBO SMOIMOHAIbHBI
YUIamMucs HacTpOH.
- OcozHanue uenu u 3agay
1.3 | OObaBacHAE TEMEI, cool1IeHue, S
3aHs 113, TOTOBHOCTB K
ey, 3aJia4 3aHsATHg | OOBICHCHNAC WIN
BOCIIPHUATHUIO
COBMECTHIOE
COJ[epKanms.
Lerenonaranue
1.4 | JInarsocTrka aHKeTHPOBAHNE, Tomyserwe ARpopMaLIH
MOTHBAIL[IH Decena PR SREIENITH e
yPOBHS MOTHBUPOBAHHOCTH U
ORI GTORHCHGR NOATOTOBIEHIOCTH
YHACTHIKOB yJAIuXcs K OCBOCHHUIO
HpOrpAMMEL Iporpammel.
IT. OcrorHoili 372N
2.1 | Mucrpyxrax 1o Oecenma, HCTpyKTaXK | YeBOEHHE ydallUMuUCA
TCXHHKE ITpaByI TIOBEJICHUS B
De301aCHOCTH 1 KOMITBIOTEPHOM K14cce,
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HOXApHOHI NpaBuU [IOBEJUEHUS B
fezomacHOCTH cydac BOZHHKHOBEHUA
noxapa.
2.2 | Becena 00 Pacckaz, Gecena, AKTyaimsanms,
[T-mpodeccusx. JIACKYCCHS paciuupeHue 1
CUCTeMAaTH3aIVs 3HAHNH
2.3 | Pons  onexrpounsix | Jluckyccus yaammuxcs 06
YCTPOUCTE B JKHM3HU IT-ripodheccrsx.
COBPEMEILLOr0
o0mecTRa
2.4 | 3HaKOMCTBO C Hemoucrpanus TTonmyuenne yqammmMucs
MUKDPOKOHTPOIIEPOM | yCTpoHcTBa 3HAHUH 00 ycTpolcTee
Arduino: TIPAHIATIAX PabOTEl
1. Yro rakoe MUKPOKOHTPOILIEPA.
MHKPOKOHTposuiep?
2. ITpusigar paGoTsl
MUKpPOKOHTpOAEpa.
3. OcHoBHBIE TaCTH
MUKPOKOHTpOAEpA.
III. 3axmYuTeNbHBIH 3TaN 3AATHA
3.1 | Peduiekcus 3anatust | YpaskHeHHE PazButue pediieKCUBHBIX
“ITitoc-MUHYC-MHTED | HABBIKOB YUAIIMXCA.
ecHo”

Inan-koucnexT 3auaTuda No2.

Tema: DuekTpoHHBbIE KOMMOHEHTHI. MakerHas nJiara.
Hens 3anarus: QopMupoBaHue cucreMbl 0A30BBIX TEOPETHYECKUX 3HAHMM AJIA
KOppeKTHON U Oe30macHoii padoThl ¢ OCHOBHBIMH KOMIIOHEHTAMH JIEKTPHUIECKUX
Hemnei.
3apaum:
® II03HAKOMMTb YHallUMXCsl ¢ TAKMMH KOMITOHEHTaMH KaK - MakeTHas IlIara,
CBETOAMOA, PE3UCTOP, IPOBOJ Mala-lana U MaMa-Iiana,
® [103HAKOMWTH YYAlIUXCAd C MOHATHAMHU DIEKTPUYECKUN TOK, HANPSIKEHUE,
CONPOTHUBJICHHE, ITOJIIPHOCT;
® [03HaKOMWTH YIAIUXCA C TIOHATHEM “TPUHIMNKMAILHAS cXema”,
® [03HAKOMWThH YUaIUXCS C TPABUIAMU COCTABICHMA SJCKTPUUCCKUX LIENCH.
Tun 3aHsTUs: KOMOMHUPOBAHHOE 3aHATHE
@opma 3aHATHS: WHTETPUPOBAHHOE 3aHATHE
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MeTtoabl H NpHEMBI, HCIIOJIb3YeMble HA 3aHATHM: CIOBECHLIE METOIBI, METOJEI
MIPaKTHIecKoil paboThl, HATIAMHBIE  METO/bl, WHTEPAKTUBHBIE, COBPEMEHHEIE
obpazosarensabie Texaonorun (MKT).
MMpogoKuTEeNLHOCTS 3aHATHA: 45 MUH.
Texuumueckne cpeAacTBa u 000opyloBaHue: KOMIILIOTED, IPOEKTOP, MaKETHAA
Tiara.
JAunaKkTndecKue cpeacTBa: yuebHuk A. baumamEa  “OcCHOBBI
IPOrpaMMHPOBAHMS MUKPOKOHTPOAIEPOB” , cpela nporpaMMmuposanus Arduino
IDE
IIpenmonaraempiil pesyJbTar:
Ilpeomemuniii (06pazoeamensiioiii):
Yuenux 6ydem snams:

® T[IOHATUA: “IMEKTpUYECKU TOK’, “HampskeHue”, “COIPOTHBIEHUE,

“nonsApHOCTS
® T[IpPABUJIA COCTABICHUA MIEKTPUHECKUX LETIEH.

Yuenux 6yodem ymems:
® MPUMEHATh MakeTHYIO IJIaTy, CBETONMOX, PE3HUCTOp, IIPOBOJ Nala-lana U
Mama-nana;
® YMUTATh ¥ COCTABIATH MPOCTHIC MPUHIUITHAIBHBIE CXEMBI.

Huunocmmuwrii:
® pa3BUTHUC MOTMBOB B YUEOHOH NeATeIPHOCTH U CAMOPa3BUTHA;
® PA3BUTHE HABBIKOB COTPYAHUYECTBA CO B3POCHBIMYU U CBEPCTHUKAMY;

® [IOBBILICHWE CBOEro 00pa30BaTENBHOTO YPOBHA W YPOBHA TOTOBHOCTH K
NpoAoKEHUI0 00ydeHus ¢ ucronb3oBanuem UKT;
® HaBbIKW B3aMMO - ¥ CAMOOLIEHKH, HABBIKH PEIICKCHH;

Memanpeomemmnutii:

e ymeHue repepabarsiBaTh MONYUEHHYI0 HHGOpPMAIMIO: [ENaTh BHIBOALI B
pe3ynBTaTe COBMECTHOM paboThl BCETO TPYIIILL, CPABHUBATEL U IPYNIUPOBATH
[PEeIMETHI U UX 00pa3sl;

® yMEHHE VYCTAHABIMBATh B3aUMOCBS3b 3HAHMNU NO pPasHbIM  y4eOHBIM
npenMeraMm (MareMmatuke, (uszuke, uHpopMaruke, ¥ Ap.) AA8 pelIeHus
OPUKIANHBIX yYeOHBIX 3a/ady [0 CO3JAaHUID W MNPOrpPaMMHUPOBAHMIO
JIEeKTPOHHBIX YCTPOUCTB;

e yMeHHe paboTaTh MO MPEIIMKEHHBIM UHCTPYKLHSIM.
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Ilnan NpoBeICHHA 3AHATHH H €0 KPaTKoe CoaepManme

Ne | OcnoBHEBIE DTANBI QopMEL H METOBI Oxupacmbiil pesyisrar | @opMel
n/m | zanaTHA OpPTaHM3ANHUH ATTeCTAH H
AeATeNLHOCTH KONTPOaA
I. OpraEuzannoHHbIH 3Tan
1.1 | Beryuurenssoe TIPHBETCTBHE,
CIIOBO TieHarora MpoBEpKa [HonoxurensHBII
OTCYTCTBYIOTITIX SMOIMOHATIbHBIN
HACTPOA.
1.2 | O6baBienue TeMsl, cO00TIIEHHE, Oco3Hanue ne 1
TETH, 3a7a4 3aHATUS | O0LACHEHUE WU saay
COBMECTHOE 3AHATHA, TOTOBHOCTD K
[enenoaaranye BOCIPHATHIO
COTIePIKAHHUA.
TI. OcHorHoOli 3Tan
2.1 | DuexrpoHHBIe Jlexms, BeImMoNHeHHE | Yyamuecs 3HAIOT
KOMITOHEHTHI: MPAKTUHECKOIO OCHOBHEIE TTPUHIIATIEI Bxmouénnoe
1. MaxeTHas rara; | 3amaHus MEKTPUKU, OCHOBHBIE HabJoIeHue
2. CBETONMON; KOMTIOHEHTHI JIJTsT 32 KaYCCTBOM
3. peswucrop; cOopku OpOeKTOB, ux BRIIOJIHEH K
HazHavueHwe, paboTEL,
2.2 | 1. IpnHiwmmatsHbIC ycrpoiicTtBo u npasuiia | Konrpons 3a
CXCMEL TIOMKITIOUEHMS, KaK CODMIOIEHNEM
YMTATh U COCTABIATh Th
TpOCTEIe
TMPUHLIMNNANLHBIE
CXEMET,
. 3aximoauTe/I6HBI 3TAN 3aHITHA
3.1 | Pednexcns 3ausarus VYipaxkuaenve PazsuTie

“IImroc-MHHYC-UHTED
ecHO”

pedneKxcuBLbIX HABBIKOR
YUaIiIXcs.

Ilnap-KoHCHEKT 3

anaTus Ne3.

Tema: OcHoBBI cOOpKU pabouuX CXeM Ha OCHOBE CBETOQOPA.
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Lleas zamsaTus: QopmMupoBaHue cucTeMbl 0a30BBIX TEOPETUYECKUX 3HAHUHA M
MPaKTUIECKAX YMEHHU, HeOOXOMUMBIX /A5 NOCTPOSHUS SIEKTPHUECKUX CXEM Ha
MaKeTHO¥ JOCKE € MCIONIE30BAHUEM Pa3NiyHbIX JIEKTPOHHBIX KOMIIOHEHTOB.
Bapaum:
® aKTyaIM3UpOBATh 3HAHUA YyYaUIMXCS M0 TeME: “3IEKTPUUYECTBO”;
® TIPAKTUYESCKH 3aKPENUTh 3HAHWS YYAIUXCHd O TaKHX KOMIIOHEHTaX Kak:
PE3UCTOP, U0, CBETOAUO/L;
® TIPaKTUYESCKHU 3aKPENUTh 3HAHMSI YYaIUXCd O IIOCTPOCHUM SJIEKTPUHCCKUX
Herneyd Ha MakeTHOM 1J1aTe;
© Hay4YUTh YUTATh DJACKTPUHCCKUE CXEMBI.
Tum 3apgaTHA: KOMOMHUPOBAHHOE 3aHSITHE
@opma 3aHATHA: HHTETPUPOBAHHOE 3aHATHE
Metoabl B MPHEMBI, HCNOJIL3YEMble HA 3AHSTHH: CIIOBECHBIE METObI, METO/EI
MPAKTHYSCKOM palOThl, HAMIAAHBIE  METONBI, WHTEPAaKTHUBHLIE, COBPEMEHHBIE
obpaszoBarensupie Texnomorum (MKT).
[pono/kATeALHOCTE 3aHATHA: 45 MUH.
Texunueckue cpeacTBa u  00OpyIOBaHME: KOMIIBIOTED, IPOEKTOP/TENEBU30P,
MukpokoHTpomnep Arduino, pesucrop, IOUOL, CBETOAUON, MAaKeTHas [U1aTa,
MITBIPEKOBBIE COSAUHUTEbHbIC TIPOBOA.
JAnpakTHdecKue cpeacTBa: yaebunk A. bauunmHa  “OCHOBBI
IPOrpaMMHUPOBAHKS MHKPOKOHTPOJIIIEPOB” , cpena mporpamMmuposanust Arduino
IDE
ITpexmonaraemslil pe3yabTar:
Ilpedmemuniii (0o6pazocamenvuvlii):
Yuenux 6ydem snamo:
® OCHOBHBIE MOHATHS W NPABWIIA TI0 TEME: “AIEKTPUUECTBO” (3aKPCIICHNE);
® MpaBusa TNOJAK/IOYEHNS] TaKUX O3JIEKTPOHHBIX KOMIOHEHTOB Kak: JHOJ,
PE3UCTOP, CBETOLUOL;
® (PU3MYCCKUI CMBICI ITOHATHI TOK, CHJIA TOKA, HAIIPHKEHUE, CONPOTUBIIEHUE;
® [paBuJa COCTABIIEHNS NEKTPHUUECKUX [ENEH.

Yuenurx 6yoem ymemn.:
® coOupars 3MEKTPUIECKHAE CXEME] H1d MAKETHON MJare;

® 4yuTATh DIICKTPHYCCKHUE CXCMBIL]

27



Juunocmmuprii:
@ pa3BUTUC MOTHBOB B YHIeOHOH IeSTENBHOCTH U CaMOPa3BUTHS;
® Pa3BUTHE HABBIKOB COTPYIHUIECTBA CO B3POCIBIMA U CBEPCTHUKAMM;

® TIOBBILICHHE CBOEro 00pPa30BaTEIBHOTO YPOBHA W YPOBHS TOTOBHOCTM K
NpoAoIKEeHN0 00yueHus ¢ ucnonb3zoBanrem UKT;
® HABBIKU B3AWMO - U CAMOOIEHKH, HABEIKU peduexcun;

Memanpedmemmnorii:

e ymeHHe TepepadaThiBaTh MTONYYCHHYI0O WHQOPMAIlMIO: JeiaTh BbIBOAbI B
pe3ynbTaTe COBMECTHOM paboThl BCEro IpyMiibl, CPABHUBATL U IPYIIITUPOBATH
IpeaMETHI U uX 00pa3sl;

@ yMEHWE VYCTaHABIWBATh B3aWMOCBA3b 3HAHUN 1O pasHbIM  y4eOHBIM
npenmeraMm (Marematuke, Gusvke, uHbOpPMATUKE, U AP.) ANS PELLIEHUS
MPUKIAMHEIX Y4eOHBIX 3a7a4 10 CO3JAHUI0 W OPOTrPAMMHPOBAHUIO
3JeKTPOHHBIX YCTPOUCTB;

e yMeHHe paboTaTh M0 MPEUIOKEHHBIM HHCTPYKIIUSM.

Ilnan HpoBeAcHHA 3AHATHH H €0 KPaTKoe COACPKaAHHEe

MNe | OcHOBHEIE 3TANBI @opMbI H METOABI OxupaeMbiii pesyiabrar | @opmMbl
n/m | zamarng OPraHu3anuu aTTecTaIM 1
MeATEeNbLHOCTH KOHTPOJIA

1. OpranmzanmorHeIil aTan

1.1 | Berynurensnoe ITPHUBETCTRHE,
CJIOBO TIEHarora OpoBepKa [onoxurensei
OTCYTCTBYHOTIIX IMOIMHOHATBHEIH
HACTPOM.
1.2 | O6napienye TeMET, coobmienne, OcosHaHye e i
IICIH, 33784 3aHATHd | 00LACHeHMEe Wiu 3auay
COBMECTHOC 3AHATHA, TOTOBHOCTE K
LeJIEnOIaraiue BOCIPUATHIO
CoepIKaHHA.

II. OcHoBHOI 3Tan

2.1 | OcHOBHEIE TTIOHATHS B HCKHHH, BEITIOJTHEHHC: Y':IHJ_U,HGCE[ BCOOMMUALIOT

9NEeKTPUHECTBE (TOK, | IPAKTUYECKOIO TIOHSTHS TOK, CHJIa TOKA,
CHIIa TOKA, 3aaHns HANPSHKEHUE,
HAMNPAKEUHUE, COTIPOTHBIICHHIC T
COTIPOTHBIICHHUE) B3aUMOCBA3L MEXY
HUMH;
2.2 | DNCKTPOHHEIE 3aKperIoT 3HaHus
KOMLIOHEHTHI yCTpOHCTBA 1
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(pesucrop, quon, HazHAYCHUS

CBETOAMON) IEKTPOHHBIX
KOMITOHEHTOB - JINOIA,
2.3 | Kak Opictpo cTpouts pesucropa, CBeTOIM0/a,
CXEMBI: MaKeTHas 3aKPEIILTIOT HA
nnara [pakTHKe NpaBsuiTa wx

24 |l MOOKITIOUEHHUSA B 1ICIIH; B .
: ditci ; KITIOUEH
L Vuarcs HCmonsE30BaTh S

saTaHnc HabmoneHue
MaKETHYIO ATy IS

L8N Ad >
: KauecTROM
)Ke.llesuc:),lopommm CBOPKI STEKTPIIECKHAX 32 CTBO
ceetoop”, Hieme: BLINOIHEHNS
(15 o ?
a00TEI
HOPO}KH{’} s VYuarest cTpouTs f{ g
ceeTodop” OLTPOID 38
hop DAEKTPUHECKUE LIETIH 110 e
coOnmroIe-a1eM
Dpe/NOKCHHEIM CXEMaM. | -
M. 3axiounTeabLHLIH 3TAN 3aHATHS
3.1 | Pedumexcust 3ausitust | YipakaeHue Pazsutne
“Cerogas 4...” pedIIEKCHBHBIX HABLIKOB
yHanmxces.

Ilnan-koHCcHeKT 3auaTus Ned,

Tema: 3wk nporpamMMupoBanus Arduino Ha npumepe “Caetodopa.

Hens 3amaTusa: GopMupoBaHue cUCTEMBl 0A30BBIX TEOPETUUECKMX 3HAHUU U
MPAKTUYECKUX YMEHUH, HeOOXOMUMBIX /sl YCHEUIHOro MporpaMMupoBaHus B
cpene Arduino IDE.

3anaqu:

27 L

® [O3HAKOMUTL yyamuxed ¢ dynximen “void setup”, “void loop”;

(15

® [IO3HAKOMUTL YyHammxcsa ¢ komanaamu ‘“#define”, “int”, “pinMode”,
“digitalWrite”, “delay”;
® HayyuTh HANMCAHMIO COOCTBEHHOM (DYHKIMK
Tun 3auaTHA: KOMOMHUPOBAHHOE 3aHATHE
®opma 3aHATHHA: HHTETPUPOBAHHOC 3aHSATHE
Metoanl U nNpHéMBI, HCMOJIbL3YEMbIe HA 3AHATHM: CJIOBECHBIC METO/IbI, METO/bI
OpPAaKTUYECKOH padoThl, HAMISAHBIE  METO[bl, WHTEPAKTUBHbIC, COBPEMEHHLIC
obpazoBarenbHbie TexHonoruu (UKT).
IMpoao/kuTEALHOCTD 3aHATHA: 45 MUH.
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Texuudyeckne cpeacTsa u 060pyIOBaHME: KOMIIBIOTED, IIPOSKTOP/TENEBU3OP,
MUKPOKOHTpoiep Arduino, pesucTop, CBETOANON, MAKETHAA IJ1ATa, WITHIPLKOBEIE
COEUHUTENLHbIE POBOAA.
JAupakTauecKue cpencTna: yuebHMK  A. baunnumHa  “OcHOBEHI
IPOrPaMMUPOBAHKS MUKPOKOHTPOJUIEPOB” , cpefa IporpaMmupoBanust Arduino
IDE
IlpennonaraeMbii pe3yJbTAT:
Ilpeomemmnutii (0OpasoeamenvHbii):
Yuenux 6yoem snamo:

® MpaBu/ia HalMCaHWUS TPOTPAMMHOIO KOAa € MCHOJb30BAHWEM KOMAaH]

“#define”, “int”, “pinMode”, “digital Write”, “delay”;
® MnpaBuiIa MOUKIIFOYEHWS U YIIPABIEHUS CBETOAUOAOM;

Yuenux 6yoem ymemn:
® ONMUCLIBATH COOCTBEHHYIO (DYHKITHIO;
® [10JIKJIF0YATh B CXEMY CBETOMHO;
® npumMeHATH KoMamg “#define”, “int”, “pinMode”, “digital Write”, “delay”;

Juunocmmorii:
® pa3BUTHE MOTHBOB B YIcOHOM JEITEIFHOCTH U CAMOPA3BUTHS;
® DAa3BHUTHE HABBIKOB COTPYIHUYECTBA CO B3POCIBIMU M CBEPCTHUKAMU;

® [OBGBIIIEHWE CBOET0 00pa30BaTENBHOrO YPOBHS W YPOBHS TOTOBHOCTH K
HMPpOIoIKEHUI0 00yuenus ¢ ucnonb3zopauuem UKT;
® HaBBIKW B3aUMO - M CAMOOIICHKH, HAaBBIKH pedaeKcuu;

Memanpeomemmotii:

® yMeHUE TepepabaTeiBaTh TMONY4YeHHYIO WH(pOpPMALMIO: Jearh BEIBOABL B
pe3yiIbTaTe COBMECTHOH pabOTHI BCEro rpyniibl, CPAaBHUBATE U IPYIIIUPOBATh
TIPEAMETHI U UX 00pask;

® YMEHHE YCTAHABIMBATHL B3aUMOCBS3b 3HAHWN [0 pa3HBIM y4eOHBIM
mpeameraM (Marematuke, (Gusuke, uHGOpmMaTUKE, W Op.) Ui pElICHHS]
IPUKIAAHBIX y4eOHBIX 33734 M0 CO34AaHUI0 M IIPOTPaMMHPOBAHHIO
SIIEKTPOHHBIX YCTPOHCTB;

@ yMeHue paboTarh 110 DPEATOKEHHBIM HHCTPYKIIUSM.

IL1an NpoBeAcHU 3AHATHN H eI0 KPaTKoe COOEPRAHUE
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Ne | OcHOBHBIC 3TaNbL @DopMbl H METOIBI Oxuamaemernit pesyastar | @opmbt
n/m JAHATHH OpravyM3Iaumu ATTECTAIOH I
AeATCHABHOCTH KOHTPOIH
I. OpraauzannoHHbI 3Tan
1.1 | BerymurensHoC TIPHUBETCTBHE,
CJLOBO liejarora 1IpOBEpKa TTonoxuTemeHBIN
OTCYTCTBYIOILINX OMOLMOUANBUBIH
HACTPOI.
1.2 | O6baBnesne TEMEI, coolienue, Oco3LAalue el 1
LeIIM, 3a)a4 3aHsTus | oOhICHeHNe NI 3amag
COBMECTHOC 3aHATHA, TOTOBHOCTE K
TieTernosaraHmie BOCIIPHSATHIO
CoLepHKanus.
I1. OcunoBuoii yran
2.1 | Buas! xomann; Paccxkas, Gecena, Yyamuecs y3HawT
- int; BEHITIOTHEHNE HA3HAYEHHUE U IIPABHIA
- #define; MPaKTUHECKOIO UCLIOJIB30BAHNE B
- pinMode; 3aaHAs IIpOrpaMMHOM KoJie
- digital Write; KoHCTpyKuuid int, define,
- delay. pinMode, digital Write,
delay.
2.2 | Harmmucanwne
CoBCTBEHHOM Yuarces HauUCaHIO
(yRKIIN coOcTBEeHHON MYHKITAMN.
2.3 | BoimonHeHME Brmouéunoe
: 0 o S HalIoIeHre
Ef}{a A, e T[IOJIYIeHHBIE 3HAHUSA Ha .
H MKHBIH 34 Ka4eCTBOM
Sl (E[O‘po [IPaKTHKE.
cBeTotop”, BEITIOITHEHNS
“ITOpOKHBIH paboThl,
cBetohop”. Konrpons 3a
colnone-uueM
Tb
ITI. 3axmounTenbHBIN ITA0 32HATHA
3.1 | Pedmckeng 2anstus | Yopaxkaenue “0-17 PasButue

pedIICKCHBHEIX HABEIKOR
yualuxcs.

Ilnan-KoHCTIEKT 3

aparus Ne5.,

Tema: [luporHo-ummynbcHas Moy ILHIMM). TpéxiiBeTHbIN CBETOAUO].
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Heas 3amaTus: (opMUpOBaHUE CUCTEMbl 0A30BbIX TEOPETHYECKUX 3HAHMH M
NPaKTHYECKUX ~ YMEHHH, HeoOXONMMBIX /I YIPABIEHHA  TPEXIBETHBIM
CBETOAMUO/IOM.
3apaunm:
e cdopmupoBark 3HAHHUS 00 YCTPOWCTBE TPEXIBETHOIO CBETOAMOAE, €ro
Ha3HAYSHUW, TTIPUHITATIE paboThl M NMPaBuiiaX BKIHYEHUA B DNEKTPUHECCKYHO
Lens;
® chopMHPOBATE 3HAHUE O MIUPOTHO-UMITYIIbCHON Momysnuu(LLUM);
® 3aKPENUTH MOIYICHHBIE 3HAHKUS HA ITPU BBITIOTHEHUY IPAKTUHECKUX pador.
Tun 3aHATHA: KOMOMHUPOBAHHOE 3aHATHE
Mopma 3aHATHA: UHTETPUPOBAHHOE 3aHSITHE
MeToabl U MPUEMBI, HCHOJL3YEMBbIE HA 3AHATHH: CIIOBECHBIE METO/bI, METOMbI
MPaKTHIecKoi paboThl, HADIAAHLIC  METOABI, HHTEPAKTUBHBIE, COBPCMCHHBIC
obpazosarenbHbie TexHonoruu (MKT).
Ipono/kuTeIbHOCTh 3aHATHA: 45 MUH.
Texnuueckue cpencrBa u o0opyaoBaHHE: KOMIIBLIOTED, MPOEKTOP,
MHUKpOKOHTpomtep Arduino, TpEXUBETHBI CBETONWOA, MAKETHAas  IUIara,
LITHIPHKOBEIE COETUHUTENbHBIE IPOBO/IA.
Junakradeckue cpeacTBa: yaeoank  A. bauunmHa  “OcHoBbI
MPOIPAMMHPOBAHHS MHUKPOKOHTPOIEpOoB” , ydeOHOE IocoOue AJA yHaluxcs
“KoncrrekT xakepa”, cpena nporpammuposanus Arduino IDE
[TpenmonaraemMslil pe3yJbTar:
Ipeomemunint (obpazoeamenviibiii):
Yuenux b6yoem snamo.
® YCTPOHCTBO TPEXIBETHOIO CBETOAMOMA, €r0 HasHAYEeHUM, MPUHLAIIE PAdOTHI
U IIpaBUIaxX BKJIIOUEHUS B IEKTPUIECKYIO IIEIb;
® [OHATHE IMUPOTHO-MMMYAscHON Momymmuu(11IMM);

Yuenux bydem ymems:
® BKIHOYATH TPEXIBETHBIN CBETONMO B SIEKTPUIECKYIO 1IeMb;
® IHcarh  [porpaMmbl € HUCIOIB30BAHUEM  IIWPOTHO-UMIITYJILCHOI
vomynsuuu(11VM);
JTuunocmnblii:
® pAa3BUTHE MOTHBOB B yueOHOU HeATEIBHOCTH ¥ CAMOPA3BUTHSI
® DA3BUTHC HABBIKOB COTPYIHHYECTBA CO B3POCABIMU U CBEPCTHUKAMM;

® I[OBLILICHWE CBOETO 00pa3oBaTENLHOrO YPOBHS W YPOBHA TOTOBHOCTH K
IPOAOIKEHNI0 00yaeHus ¢ ucnonszopanuem UKT;
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@ HABBIKM B3aHMO - U CaAMOOLCHKH, HABBEIKH pe(l)JICI(CHH;_

Memanpeomemnplii:

® ymeHnue nepepabarbiBaTh MOJYYEHHYI) HHOOPMALMIO: [ENaTb BBIBOALL B
pe3y/1bTaTe COBMECTHON palOoTHI BCETO TPYIIIBI, CPAaBHUBAThL U IPYNIMPOBAThH
NpeaMeTsl U uX 00passt;

® YMEHUEC YCTAHABIMBATh B3aMMOCBA3b B3HAHUM 0O pasHbIM  y4eOHBIM
npeameram (maremaruke, (usnke, HHGOpPMATHKE, U Jp.) U1 pelICHUs
NPHKIAAHEIX yueOHBIX 3ajad 10 CO3JAHUI0O M MPOrPaMMMPOBAHMIO
9NIEKTPOHHBIX YCTPOHCTB;

® yMeHne paboTars [0 IPeIOKEHHBIM HHCTPYKIUSM.

JIRE MPOBEAECHHS 3aHATHH H €0 KPaTK0oe CoAepKaHmue

Ne | OcmoBnbie DTANEI QropMBI H MeTOABI Omxupaemblil pesyabrar | @opmsl
n/m | 3amaTnsa OpramHzagiH arrecrauM m
HeATeILHOCTH KOHTDOJIH
I. Opranu3anmoHHLINH 3TaN
1.1 | Berynurensdoe NpPUBETCTBHE,
CIIOBO TICHATOra TIpOBEPKA [NonoxuTensbHbi
OTCYTCTBYHOIIMX SMOLMOHAIBHBIH
HACTPOA.
1.2 | ObbsiBnEUNE TEMBL, cooblenme, Oco3HaHNE TEIT 1
TICHTH, 387149 3aHATAS | 00BACHEHHE N 3amau
COBMECTHOE 3aHATHA, TOTOBHOCTE K
nenenogaraHue BOCIIPUATHIO
COIEPKAHNA.
I1. OcHornoii 3Tan
2.1 | IImaporuo-umiynscHa | Pacckas, Oecena, Vuamuecs y3HaOT
s Momyanus(11IM). | Beimonuenue nouATHE
TTPaKTHUECKOTO “MMpOTHO-UMIYIbCHAA
2.2 | Tp&xupeTHbIil 3anauns mouyssps(IITAM)”,
CBETOMMOIL. Y9aTcs IPUMEHSTE €10
YerpoiicTso, JUISL HATTHCAHTIST
UPAHIAT PaGOTHL. MPOTPaMMHOTO KOfIa.
V3HaroT yeTpolcTBO B
2.3 | Bemmonaenne p
o Ha3zHaueHHe
npcucmqe:xon TPEXTBETHOTO
paboter “Pamyra mu3
CBETOIMOAA, NPABUIA
TPEXICT ”0,1,0 ero TMOOKIICUCHHS B
CBETOAMONA”.
AREOR uenu;
3aKperIaoT
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MNOJIYYCHHBIC 3HAHMA
TIPH BBIMIOJIHCHHN
npakTHIecknx paborT.

II. 3axIuHTeALULIA ITal 3aHITHS

3.1 | Pednexcus 3ansTHst VnpaxkueHue Pazenrie
“Ceronasg 1...” pedrexcuBIBIX HABBIKOB
yaammxcs.

IMaap-KoHcHmeKT 3aHATHA Neb,

Tema:  IlepemeHHble PE3UCTOPHL: IOTEHIMOMETP, (POTOPE3UCTOP. TEPMMCTOP.
ITonxmrouenue.
Henr 3amsaTua: GopMupoBaHUE CUCTEMBI 0a30BbIX TEOPETHUECKHX 3HAHMK M
MPAKTHYECKUX YMCHUI, HEOOXOOUMEBIX I NOAK/IIOUEHHS W HCIOIL30BAHMS
TIEPEMEHHBIX PE3UCTOPOB.
3anaumn:
e chopMupoBaTh 3HAHHA 00 YCTPOHCTBE MNEPEMEHHBIX PE3UCTOPOB, MX
Ha3HAYEeHUHM, NMPUHIIUIE PadOTHl U MpaBUIax BKIKOUEHHS B SJIEKTPUYECKYIO
[ENb;
® II03HaKOMMTh yualwxcs ¢ kKomanaon “analogRead”;
® [I03HAKOMMTH y4arluxcs ¢ KOHCTpyKuuen “boolean”;
@ 3aKpenuTh MOJyIeHHbIE 3HAHUA Ha [P BbITOJIHEHHHN IPAKTUIECKUX paboT.
Tun 3aaaTiA: KOMOWHUPOBAHHOE 3aHATHE
@opMa 3aHATMHA: WHTETPUPOBAHHOE 3aUATUE
MeTtoasl M npuémbl, UCHOJIb3yeMble HA 3AHATHH: CIIOBECHBIE METObL, METO/bI
MpaKTHYeCKOH paboThl, HATNAIOHBIE  METO/bl, WHTEPAKTHBHEIE, COBPEMEHHbBIE
obpazoBarensHble TexHomoruu (MKT).
IIpogosukuTeILHOCT 3aHATHA: 45 MuH.
Texumueckue cpencTBa u 000pyIoBaHHMe: KOMIIBIOTED, IIPOEKTOP/TENEBU30D,
MHKpOKOHTpoJutep  Arduino, moTeHuuomerp,  (DOTOPE3HCTOP,  TEPMHUCTOP,
CBETOAMO/IbI, MAKETHAS TUIATa, IITHIPLKOBLIE COSANHUTEIEHEIE TPOBO/IA.
JAugakTuuecKue cpencTBa: yueonrk A, baummuma  “OcHoBbl
NPOrpaMMHUPOBAHUS MHUKPOKOHTPOIEPOB” , ydeOHOe mocobue ans yqaimxcs
“Koncnekt xakepa™, cpena nporpammuposanist Arduino IDE
IpeanonaraeMslil pe3yabLTar:
IHpeomemuniit (006pazosamensvHslii):
Vuenux 6yoem snamo:
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® yCTp()ﬁCTBO IEPEMEHHbIX PE3UCTOPOB, UX HASHAYCHHH, IPUHIIMIIC paﬁ()TBI H
MpaBHUIIaX BKIIOYUCHUA B JIEKTPHIECKYIO 11E€Nh,
® [IOHATHE aHAJIOTOBbIK CUTHAI 5

® Kak CUMTATH aHAJOrOBbIM CUTHAI.

Vuenux tyoem ymems:

® BKJII0YATH IIEPEMEHHbIE PE3UCTOPEL B DNEKTPHIECKYIO IIEMDb,

® [IHCaTh [IPOrpaMMbl € UCIIONE30BAaHMEM YTEHUS aHAIOTOBEIX CMIHAJIOB.
Juwunocmustii:

® pa3BUTHE MOTMBOB B YUeOHOM NEATENbHOCTH H CAMOPa3BUTHA,

® pa3BUTHE HABBIKOB COTPYNHUYECTBA CO B3POCIBIMA U CBEPCTHUKAMM,

® TIOBBLIIIEHHE CBOCrO 00pa30BaTENLHOIO YPOBHA M YPOBHSA I'OTOBHOCTH K
mpopopKeHnio 00ydyenus ¢ ucnonszosanuem KT,
® HABBIKU B3aUMO - W CAMOOIIEHKH, HABBIKH pedIexcun;

Memanpeomemnolii:

e yMeHne nepepabarbiBaTh IMOIYYSHHYHO WH()OPMAIMIO: JIeNaTh BBIBOIBI B
pes3yIbTaTe COBMECTHOM paboThl BCEro IpyIibl, CpaBHUBATL U MPYIITHPOBATE
IpeaMeThl M X 00passl;

® yMeHWEe YCTaHABIMBATH B3aUMOCBA3b B3HAHHM 1O pPa3HbIM  yIeOHBIM
npeaMeram (Maremarwke, (Qusuke, uH(opMarHke, W JAp.) ANd PEIICHUS
OPUKIaAHbIX  y4eOHBIX 3aJad MNo CO3JaHMI0 U [POrpaMMHpPOBAHHUIO
DIIEKTPOHHBIX YCTPOHUCTB;

® yMeHue paboTars 110 MPEeIIOKEHHBIM HHCTPYKIIHIM.

Ilnan NMpoBeIeHNA 3AHATHH W €0 KPaTKoe coaepianmue

Ne | OcHOBHBIC YTANEI @opMbl1 H METOIb O:xupgaemsblii pesyjasrar | ®opMel
n/m | 3aHATHA Oprauv3anMmu arrecTanmm u
JeATeNnbHOCTH KOIITPOJIH

I. OpraanzanuoHHbIA YTaN

1.1 | BerynurensHoe I[PUBETCTBHE,
CIIOBO liejfarora IIpoBEpKa TonoKUTENbHbIH
OTCYTCTBYIOIIHX HMOIMOHATEHBIN
HACTPOM.
1.2 | ObbsBreHue TEMDI, cooOmenue, Oco3HaHNe LeTd 1
UeIH, 3a71ad 3aHATHA | 00bsCHEHWE WK sanay
CREMEGTEHEE 3aHATAS, TOTOBHOCTD K
LeeoJarafne BOCTIPUSITHTO
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COUCPHKaHA.

II. Ocuosoi »ran

2.1 | ITepemennsie Pacckas, Oecejia, Yaamumecst y3HaT
PE3UCTOPHL: BEITOITHCHHE MOHATHE “AHAIIOTOBEIA
TIOTEHIIHOMET, TTPAKTHYECKOTO CUTHAJ, yaaTcs
doTopesucTop, 3aTaHua TIPUMEHATD €ro Jjid
TePMHCTOP. HATTACAHTA
Yerpo#cTeo, MPOrpPaMMHOT0 KOJA.
TTPUHITATT PAOOTHI. V3HATOT YCTPOICTBO H

Ha3HaYeHue

2.2 | Arduino n TICPEMCHHEIX
) MOTCHITMOMETP,

2.3 | Bouronaneuue

3 (hoTopesucTop.
pakTHIecKoif
- TepmucTop. Ilpasmma mx
paborbl “CBeTHabIIK .
i3 OOJKII04EHHS B LS,
c oy eMoOIt
p ,?mfpy 0,, 3axpernnsror
sprocteio”, “Houuoit )
" NOIY4YEeHHBIE 3HAHUS
CBCTHIBHUK ',
CKoMHATHLL TIPH BBITIOTHCHAHT
; OpaKTUYeCKUX pador.
TepMOMETp” .
II1. 3arTOuNTeILHLIH 3Tan 3aHATHA
3.1 | Pednexcus zausTus VYipaxHeHue PaseuTie
“Ceroaus 1..." pedIeKCUBHBIX HABLIKOB

YUalluxci.

Ilnan-KoHcnexT 3anarus No7,

Tema: BersieHue nporpammel,

Heabr 3anaTus: GOPMUPOBAHME CHCTEMbI DA30BLIX TECOPETHUYECKMX 3HAHUU U
IPAKTUYECKUX YMEHHMH, HEOOXOMMMBbIX JJIsl HANWCAHWsSl ITPOrpaMMHOI0 Koja ¢

HCTIOJIB30BAHUEM LUKJIOB W COOCTBEHHBIX (DYHKLUH.

Sanaum:

Arduino IDE.

Tum 3anaTnsa: KOMGPIHPIPDBB.HHOS 3aHsATHC

CCl)OpMH]JOBaTB 3HAHWUS O BO3MOKHOCTAX BETBICHH IMPOTPAMMEBI B A3bLIKE

MTO3HAKOMHUTE yUaImuxes ¢ koneTpyknusmu if, for, while, switch;
3aKPEeIUTh TTONyIeHHBIE 3HAHNS Ha TIPY BBRITIOMHEHWH TTPAKTHIECKAX padoT.

(DOpMa 3AHATHH: HHTCITPHUPOBAHHOC 3aHATHC
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MeToabl B MPUAEMBI, MCTIOJIb3YeMbIe HA 3aHATHM: CIOBECHEIE METOIEI, METO/Ib
IPAKTUIEeCKOW paboThl, HArNsAHBIE  METOHBI, MHTEPAKTUBHEIC, COBPEMEHHBIC
obpaszorarensueie TexHomoruu (UKT).
[MpofoKATEILHOCTE 3aHATHS: 45 MUH.
Texnuueckue cpeacTsa W oGOpPYIOBAaHHE: KOMIBbIOTED, [IPOEKTOP/TENEBU3OD,
MHUKpOKOHTpomwiep  Arduino, nDoTeHnuoMerp, (OTOPE3UCTOP,  TEPMHUCTOD,
CBETOIMOIIBI, MAKETHAS MJ1aTa, ITHPEKOBBIE COEANHUTEIIBHEIE TTPOBOJIA.
JInpakTuvecKkue cpeicTBA: yueOnuk A, DbaguamHa  “OCHOBBI
[IPOrPaMMUPOBaHUsT MHUKPOKOHTPOILIEpoB” , ydeOHOE IocobHe NI y4auuxes
“KorcmexT xakepa’, cpena mporpammuposauus Arduino IDE
IIpeamonaraemsiii pe3yjabTar:
Ilpeomemnsiii (obpaszosamensviioiiy):
Vuenux 6yoem snams.

® BO3MOKHOCTH BETBICHHS TIPOrpaMmbl B si3bike Arduino IDE.

e mpaBuia npumeHenus kKorcTpykiuii if, for, while, switch;

® KaK Hamuearh CBOIO MIPOTPaMMYy C IPUMEHEHUEM BETBICHHMI.

Yuenux 6ydem ymemn:

® LCNONB30BATH KOHCTPYKITHU BETBICHUS MPOIPaMMBI;

® [ucarh NPOrpaMMEI ¢ npuMmeneiremM koHetTpykmui if, for, while, switch.
Juunocmmuorii:

® pa3BUTHE MOTHBOB B YUIeOHOH NEATENbHOCTH U CaMOPa3BUTHS;

® pPAa3BUTUC HABBIKOB COTPYJHUYECTBA CO B3POCIBIMU M CBEPCTHUKAMU;

® T[OBBIIICHHE CBOET0 00pa30BATENBHOrO YPOBHS W YPOBHS T[OTOBHOCTHM K
npooiukeHnio o0ygaenus ¢ ucnons3osanuem UKT;
® HAaBBIKW B3aMMO - ¥ CAMOOLIEHKM, HABLIKN pehaexcun;

Memanpedmemmnuiii:

e ymeHWe mepepabarsBarth MOJYYCHHYIO WHOOPMAIIWIO: JENaTh BBIBOAbI B
pesynbraTe COBMECTHOM paboThl BCEro IPYIIIEI, CPaBHUBATE U TPYTIUPOBATh
MpeIMETE M HX 00pasbl;

® YMEHHE VCTaHABIMBATL B3aWMOCBI3b 3HAHUU MO pasHbIM  yueOHBIM
npenveram (Maremaruke, (usuke, WHOOpPMATHKE, W Ap.) ANA PCLICHWS
IPUKIATHEIX  y4eOHBIX  3aa9 T0 CO3MAaHHIO M MPOrpaMMHPOBAHUIO
NIEKTPOHHEIX YCTPOMCTR;

® yMeHHe paboTaTh N0 NPeUIOKeHHBIM HHCTPYKIUAM.,

ILnan NpoBeAcHUH JAHATHA U er0 KpaTKoe CoAepHaHue
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Ne | OcuHopuEBIe 3TATED @OpMEI ¥ MeTOIEI OsxupaeMsbiii pe3yasTar | @opmbl
n/m | 3aHATHN OpranH3anHu arrecrauy u
AeATENLIIOCTH KOHTPOAH
1. OpranuszanuonHsii >Tan
1.1 | Berynurensuoe LIpUBETCIBUE,
CIIOBO TICHarora TIpOBEPKa TonoxutensunLi
OTCYTCTRYFOTIIX SMOLOHAITEHEIH
HACTPOH.
1.2 | OObsiBiIeHHE TEMEL, cooluienne, Oco3HAHE TENH 1
[EITH, 387189 3aHATHA | OOBSCHEHHE Unu 3a7ay
COBMGCTHOR 3aHSTHA, TOTOBHOCTH K
L[eenonaranue BOCIIPUSATHIO
cofepKaHus.
II. OcnosHoii 3Tan
2.1 | Berpneuue Pacckas, 6ecena, VYuammecs y3HaIOT
nporpaMMel. YUTo 5TO | BRIIOAHEHUE HOHsI'TUE “BETBIEHNE
U 3a4eM. MTPaKTHIeCKOTO TIpOTpaMMEl, Hay4darcs
3aJaMsL IIPUMEHSTE €10 JIIST
2.2 - iR HaTTCAHSI
- for; IPOrpaMMHOTO KOJa.
- while; VY3HAIOT KaK TIPUMEHATE
- switch. xorerpykimn if, for,
24 |g while, switch. I1paBuna
i BIIIOJTHEHUE
2, uX IPUMEHEHUS B
TIPaKTHIECK:
pg}c i ‘f;?H " TIporpaMme;
aboTH OIKa
B m: ’ 3aKperusor
TTnanuHO™.
[OTyYEHHbIE 3HAHUA
[P BEIIOJIHEHUH
TIPaKTHYECKAX PaboT.
IIl. 3axmounTe abHBIN 3TAN 3aHATHH
3.1 | Pednercus 3apsaTus | YnpaskHEHNE PasButHe
“Cerojust 51...” peIeKCHBHBIX HABBIKOB
ydalmxcs.
I[Mnan-koncneKT 3aHATHA N2§.
Tema: KomOnHaUWs pazInIHEIX KOMIIOHEHTOB B OJHOM YCTPOKCTBE.

[[e.]]b JAHATHI: 3aKPCINICHHUC PAHEC ITOTYUYCHHEBIX 3HAHWUW U HABLIKOB.

Fanaum:
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® 3aKpeluTh PaHee IMPOUJICHHBIN MATEPHAI,
Tun 3ansTHA: KOMOWHUPOBAHHOE 3aHATHAE
®opma 3aHATHSA: HWHTETPUPOBAHHOE 3aHATUEC
MeToabl ¥ NPHEMBI, HCIOJIb3yeMble HA 3AHATHM: CIOBECHBIE METOIBI, METO/BI
MPaKTUIeCKOH paboTHl, HAIISAHLIE  METOABI, WHTEPAaKTUBHBIE, COBPEMEHHBIE
obpazoBarenpable TexHomoruu (MKT).
IMponokATENLHOCTD 3aHATHS: 45 MUH.
Texaundecknme cpeacTBa M 000pyaoBaHWe: KOMIIBIOTED, IPOEKTOP/TENERU30D,
MHKpOKOHTpoiep  Arduino, noreHuuomerp, (OTOpe3sucTop, TEPMUCTOP,
CBETOAMONBI, MaKeTHas TIaTa, LITEIPHKOBBIE COCOUHUTENBHBIE IIPOBOJA,
IIBE302IEMEHT, KHOIIKH, MOTOPYMK, CEPBOIIPUBOL.
JupakTudeckne cpencrsa: yaeOHUK A, bauupmna  “OcHOBBHL
IPOrPaMMHPOBAHKSA MHUKPOKOHTPOMICpOB” , yuebHOe mocobue Aas ydaumxcs
“Koncmext xakepa”, cpena nporpammuposanus Arduino IDE
IMpenmoaaraemMsblil pe3yJibTaTt:
Ilpeomemnstii (obpazoeamenvplil):
YVuenux 6ydem sname.

® BO3MOXKHBIC KOMOMHAlMM PAHEE W3YUIEHHBIX IEMEHTOB COOPKH M KOAA.

Vuenux 6yoem ymeme:
® COCTaBIITh COOCTBEHHBIE CXEMBI;
® TIHCcaTh COOCTBEHHBIC MPOrPaMMBL;
® IPHMEHATh MMEIOUIMECs AUJAKTHYIecKHe CpeacTBa IJisd  peanusaluu
COOCTBEHHOIO TEXHHYECKOI'0 TBOPIECTRA.
Juunocmnorii:
® PAa3BHUTUE MOTHBOB B yueOHOMW JEATEIFHOCTH U CaMOPa3BUTU;
® DPa3BUTUE HABBIKOB COTPYAHUIECTBA CO B3POCIBIMU M CBEPCTHUKAMU;

® TMOBbLIIIEHME CBOEro 00pa30BaTeIbHOIO YPOBHS M YPOBHA TOTOBHOCTH K
IPOIOIIKEHNIO 00yueHus ¢ uenonb3osanueM UKT;
@ [ABBIKM B3aUMO - M CAMOOIIEHKH, HABBIKU PEQIIEKCUM;

Memanpeomemnpris:

® yMmeHue nepepabarbiBaTh MOMYYEHHYI0 HUHGOPMAIMIO: JENaTh BbLIBOABI B
pesyabrare COBMECTHOI pabOoTHl BCETO TPYNIibl, CPABHUBATE U I'PYINITAPOBATE
MpeMETHI 1 UX 00pas3H;

® yMCHHE YCTaHABIMBATHL B3aWMOCBA3L 3HAHMK 1O PpasHBIM  y4eOHBIM
npeaMeTaMm (MareMaTnke, (usuke, wH(pOpPMaTUKE, W Ip.) U1 pelIcHUs
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OpUKIANHBIX  yueOHbIX 3ajaauy

3NEeKTPOHHBIX YCTPOHCTB;

® yMEHHE

NpUMEHATL

COOCTBEHHBIX HUOCH.

OPCANOKCHHBIC

no CO3IaHHK H IIpOorpaMMHpOBaHWURO

WHCTPYKIIHK 104  peanu3alvy

ILnan IPOBEACHMA 3aHATHA U €10 KPpATROE COIepRanue

Ne O cHOBHBIC 3TANbL MopmMbl U METOIRI OQsxHoaeMblil pe3yabLTaT DopMBI
p B
n/n | 3aHATHS OpraHu3aNn ATTECTANH H
HEATENLHOCTH KONTPOas
1. Opranuzayuounsiii yran
1.1 | BerynmuTensroe TIPUBETCTBUE,
CIOBO Mefarora [pOBEpKa ITonoxuTenbHbIA
OTCYTCTBYIONIUX IMOLHMOHATTHHEIH
HACTpPOH.
1.2 | OGrsaBICHIE TEMEI, coobuignne, Oco3Haune Ten i
LIeJIH, 38744 3auiaTus | oOBACHeHNe WITH 3amau
COBMECTHOC 3aHATHA, TOTOBHOCTE K
LeJernojlaranie BOCTIPUATHIO
COJlepHAHNIL.
1I. OcnoBuoi yramn
2.1 | BerBnennc Paccikas, Oecena, Vyanpecst TpAMEHAIOT
nporpaMmsl, 4ro 310 | AUCKyccus, paHee noaydeHtsIe
W 3a9cM. BLIMOIIECHUES 3HAHHE T HMCIOTITYIOCS
TTPAKTHYCCKOTO TATAKTHYECKYIO
2.2 | pnmeper AL | 33 naiins JTUTEepaTypy, B TOM
BBITIOIHCHHA YHCTE HARACHHYIO B
= ] [4 1]
pabotsL: Kogbown”, BBIMONHEHMS IIPOCSKTOR,
111 ”
TepmerBoxe”, cIrocoOHBIX 00BCIHHNTE
(13 3 e
Muxkcep”. oT Tpéx u Ooliee TeM,
3aTPOHYTEIX PaHEE.
11, 3awmoynre/iLHBIH 3TAN 3aHITHA
3.1 | Pedumexcus 3anarua Yipaxuesue Pazsutne
“Cerogus 4...” pedaeKCUBHBIX HaBBIKOB

YHUalIuxCcs.

Ilnag-KoHCHEeKT 3
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Tema: Kypkoxpucrammmaeckuid sxpan(LCD) - ycrpoiicTBO, MOAKIIOUEHUE,
IIPUMEHEHHUE,
Iens zaunsTus: (QopMHpPOBaHME CHUCTEMbl 0A30BLIX TEOPETUUECKUX 3HAHUH H
HPAKTUYCCKUX YMEHHH, HeOOXOMUMBIX A7 HOAKMOUEHH S MM IKOKPUCTAITHIECKAX
3KPAHOB PA3HOro THIIA.
3apaum:
e cdopMupoBars 3HaHUA 00 yCTpOHCTBE, NPUHLWIIAX pabOThl M IpaBHIaX
TIOJKITFOUEHNS TEKCTOBOTO DKpaHa,
® [TO3HAKOMHTE YUAIUXCS ¢ MOHATHEeM Onbmmoreky, kiacca, 00LEKTa B cpefie
MTPOTPaMMUPOBAHHS;
® 3aKpeNuTh HOTYYCHHBIE 3HAHKWS HA ITPY BBITIOTHEHUH IPAKTUIECKUX padoT.
Tun 3aHATAA: KOMONHHPOBAHTOE 3AHATHE
@opMa 3aHATHA: HHTETPUPOBAHHOE 3AHSITHE
MeToab!l H NPUEMEBI, HCTIOAb3yeMble HA 3AHATHH: CIOBECHBIE METOJbI, METOAbL
NpakTHIecKod paboThl, HATISAHBIC  METONBI, WHTEPAKTWBHBIE, COBpEMEHHBIE
obpazosatrensrere Texuonoruu (MKT).
IponomxuTeTILHOCT 3aHATHA: 45 MUH.
Texnandeckne cpeacTBa MW 000py10BaHNMe: KOMIIBIOTED, IIPOEKTOP/TEIEBU30D,
MUKpOKOHTpomIep  Arduino, rnoTreHUHOMETp, (OTOPE3UCTOpP, TEPMUCTOD,
CBETOAMOJEI, MaKeTHAs TIATa, LUTHIPHKOBBIE COENUHUTENBHEIE [IPOBONA, KHOIKHY,
KUAKOKPUCTAITMYECKUAN IKPAH.
JAupakTHdeckue CpeAcTBa: yaebruk A. Dbaumnuna = “OcHOBBL
TIPOTPAMMHPOBAHKS MUKPOKOHTpOJUIEpoB” , ydeOHOe mocobue I1d ydaluxcs
“Koncriext xakepa”, cpena nporpammupoBanus Arduino IDE
Ipenmonaraempiii pe3yabTar:
Ilpeomemmnntii (06pazoeamenvHulil):
Yuenux 6ydem 3name:
® YCTPOHCTBO, MpUHUMIEI paboThl W IpaBUia MOAKIIOYEHUS TEKCTOBOTO
JKpaHa;
® 9TO Takoe OubnMoTeKa, KIacchl, 0OBEKTHL B CPENE IPOrpaMMUPOBAHNS,;

Yuernux 6ydem ymems:
® T[IO/IKJIHOYATEH W BEIBOJUTE AAHHEIC HA KUAKOKPUCTAIINHECKANA IKpaH;
@ MucaTh NPOrpaMMBI ¢ TIPUMEHEHNEM 0a30BLIX OMOIMOTeK.
Juyrnocmuorii:
® pa3BHUTHE MOTHUBOB B yUeOHOH NEATSIBHOCTH U CaMOPa3BUTHS;
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® pPa3zBUTHE HABBIKOB COTPYTHUYECTBA CO B3POCIBIMH U CBEPCTHHKAMH,

® TIIOBBIIIEHME CBOEro 00pa30BaTEeNbHOrO YPOBHA M YpPOBHA TOTOBHOCTH K
IpomoIDKeHuio 00y41eHus ¢ ucnonbzosanmem MKT;
® HaBBHIKH B3aMMO - M CAMOOIIEHKH, HABBLIKU PE(IIEKCHH;

Memanpeomemitorii:

® yMmeHue nepepabarbiBaTh TONYYEHHYH WH(OPMAIMIO: AENarh BEIBOIEI B
PE3YIBTATC COBMECTHOW paboThl BCErO rpyIliibl, CPaBHMBATL W IPYTIITAPOBATH
IpeaMeThl U uX 00passl;

® yMeHue YCTaHABIMBATH B3aMMOCBA3b 3HAHHM DO PAa3HBIM YyUeOHBIM
npeaMeram (Maremarnke, ¢Gusuke, wH(GOpPMAaTHKE, W Ap.) A PEIICHUS
OpUKIaAHBIX  YIeOHBIX 3a7ad 10 CO3MaHUI0 W MPOrpaMMHPOBAHUIO
JNEKTPOHHBIX YCTPOUCTB;

® yMeHue padOoTaTh 10 IPEAI0KEHHBIM HHCTPYKIIHAM.

Ihan NpoBeNeHUA 3AHATHA ¥ €r'0 KPaAaTKoe Coaepanmne

Ne | OcHOBHBIC TANIBI @®opMBI H METOIBI Osxngaemsblii pesyiabsrar | @opMel
n/Im | 3aHaTns OpPraHu3alnMn ATTECTAITH W
JeaTeNbHOCTH KROHTPOIA
I. OpraanzauHoHHBIH >TAN
1.1 | BerynureneHoe IIPHBETCTBHE,
CIIOBO nejarora TIpOBEpKa TTomoxuTensHbIA
OTCYTCTEYOIIIX HMOLIMOHATTBEHBIH
HACTPOIA.
1.2 | OOpaBIEHUE TEMDL, cooOIIeHNE, Oco3Hanme e 1
ey, 3a/ad 3aHaTis | oObscHenue nim 3amaq
COBMCCTHOC 3AHSITHS, TOTOBHOCTE K
COJEPHKAHMS.
II. OcuoBuoii yran
2.1 | Kuaroxpuctaumyec | Pacckas, Gecena, Yuyampecs y3HaAOT Kak
kit skpar(LCD) - BBLIIOJIHEHNE ycTpoeu
€T0 YCTPOICTBO, TIPaKTHYECKOTO HIJTKOKPHCTAIIHYIECKHI
[pUMEHCHHE U 3 AHNS # DKpau, Kax
TOAKIHOYEHHE, TTOJIKITFOUATE €ro K
Arduino, kax BEIBCCTH
onbmroTekn u npuMeHss 0a30ByI0
OPUILLMIIET PADOTEI ¢ GUOIMOTEKY B
Held. HpOrpaMMHOM KOIC.
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2.3 | Bouonxenne 3akpennaor

TIPAKTHYECKOI IOJTy9eHHBIC 3HAHUS
paborsl “Teerep TIPY BBITONHEHAN
barapeex’’, MpakTHICcCKuX paboT.
“TepmomeTp c

DKpPAHOM .

IT1. 3axkawuuTenbLHBIA 3Tan 3aHATHS

3.1 | Pednexcus sansitus | YipaxkHeHue PazeuTne
“Ceroyas 1...” peduIeKCHBHEIX HaBBIKOB
YIAIHXCA.

INnan-kocnerT 3aaaTus Nel0.

Tema: IlogroroBka k dK3aMeHy.
Llens 3aasTus: [ToBbineHre 00IIET0 ypoBHA NOANOTOBKH YUallHXCs K MPOBCPKE
Ha OCBOGHHE Marepuana.
Sagaumn:

® TIOATOTOBUTH XKENAOUINX K cade dK3aMeHa,

® TIOBTOPUTH TEMbI, KOTOPBIE OKA3aIUCh CIOMKHBIME I YIaIIUXCs,
Twi 3aHgTHA: KOMOMHMPOBAHHOE 3aHATHE
dopMa 3aHATHA: MHTEIPUPOBAHHOE 3aHATHUE
MeTtoanl u npuémMel, MCIIOIb3yeMble HA 3aHATHM: CIOBECHBIE METO/bI, METOIBI
MPaKTHUeCKO# paboThbl, HAITSIIHBIE  METOABI, WHTEPAKTHBHBIE, COBPEMECHHBIE
obpazoparenbubie TexHomoruu (MKT).
[Mpoxo/CKUTEeNLHOCTS 3AHATHA: 45 MUH.
Texau4yeckue CpeacTsa M 00OPyIOBAHHE: KOMIIBIOTED, IPOEKTOP/TCICBH3OP,
MHKpOKOHTpomiep — Arduino, mOTeHUMOMETP,  (DOTOPE3UCTOP,  TEPMUCTOP,
CBETOMMOMBI, PE3UCTOPBI ,MaKeTHas [Jara, MITEIPEKOBEIE COEIWHUTCILHBIE
TPOBOJA, KHOMKM, JKHAKOKPUCTAJUIMYECKMI ODKpaH, MOTOPYUK, CCPBOIPHBOL,
TIEE30DIIEMEHT.
JnnakTuaeckne cpencrBa: yuebumk  A. Dbauununa  “OcHOBBI
IPOrpaMMUPOBAHIS MUKPOKOHTpomiepos” , ydeOHoe mocoOue isl y4arquxcs
“Koncnekr xakepa™, cpeia nporpammuposanns Arduino IDE
IpenmoaaraeMslii pe3yabTaT:
Ilpeomemmuiii (0bpazoeamensiiblii):
Vuernux 6yoem snamo:

e (NOBTOpEHME paHee NPOHIEHHBIX TEM C Pas3bsCHEHWEM OCOD0 TPYIHEIX

MOMEHTOB).

43




Vuenuic 6ydem ymemb:
® (3aKpelicHHe paHee MoJy9YeHHbIX HaBBIKOB).
Juunocmusiii:
® pa3BUTHE MOTHBOB B y4€0HOU AEATEILHOCTH U CAMOPA3BUTHA,
® pa3BUTHE HABBIKOB COTPYIHUYECTBA CO B3POCIBIMH M CBEPCTHUKAMU;
® IIOBEIIIEHHE CBOECr0 00pa30BaTENBHOIO YPOBHS M YPOBHA TOTOBHOCTH K

npomomKenyio o0yueHus ¢ ueronb3osanunem UKT;
® HaBBIKM B3aMMO - U CAMOOLIEHKH, HAaBBIKK Pe(IIeKCHH;

Memanpeomemiotii:

e ymMmenue mnepepalareiBaTh MONYyYEHHYI0 WH(QOPMAIMIO: JejnarTh BbIBOIBI B
PE3yNILTATe COBMECTHOH PabOThHl BCEro rpyIiiibl, CPaBHUBATL U PYIITHPOBATH
TIPeIMETEI K X 00passl;

® yMEHHe YCTAHABIMBATH B3aUMOCBA3b 3HAHMH 10 pasHbiM  y9eOHBIM
npeaMeraM (maremaruke, (usuke, mHopmarThmke, W Op.) A PEUICHUS
IPUKIafiblX  Y9eOHBIX 3a7ad 10 CO3MaHMI0 M IPOrpaMMHUPOBAHUIO
SIMEKTPOHHbBIX YCTPONCTB;

® yMmeHHE paboTarh 10 IPEJIOKEHHBIM MHCTPYKITHSM.

ILnan NpoBeAcHNA 3AHATHA W €rQ KpaTkoe coaepxanue

Ne | OcHoBHbBIC 3TANBI DopMBI H METOABI OsxuaaeMbril pesyasrar | @opMsr
m/m 3AHHTHS opramu3ianny ATTECTAIH W
JAeATEeIbHOCTH KOHTROJA
I. OprannzanuoHHbIH YTAll
1.1 | BerymurensHoe [IPUBETCTBHE,
CIIOBO I€1arora TIpoBepKa TTonosknTenbubLit
OTCYTCTBYOIINX OIMOLMOHAIIEHEII
HACTpPOIA.
1.2 | OGbaBICHAE TEMBL, coolmiennc, Ocosuanme nef u
1Ie/IM, 3a/1a4 3aHATHST | 0OBsSCHEHUE W aad
COBMECTHOC 3aHATHS, TOTOBHOCTE K
Heenonaraiue BOCITPHATHIO
COJIeP/KAHNIL.
II. Ocuosnoi >ran
2.1 | Céop nepeuns Pacckaz, becena, Yuammecs geadarca ua
ROTTPOCOB € LENbI0 BLIILOJHEHWE Tpynibl, B KOTOPEIX
pazbopa ocobo MPAKTAYECKOrO OJTHH CTT0COOHEI
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CHIOMHBIX MOMCHTOR. 3ananma OOBSICHUTR HEKOTOPEIC

TEMBI APYTAM, OICOAror

2.2 OKas3bIBAET TTOMOTIE B
TloBTOperne  paHee 0c000 CAOKHBIX
BBLINOAHEHHBIX BOTIpoCax, pedsara
TPOCKTOB TIO0 TEMaM, PEIIMBIINE HE CAABATD
KOTOpbIE BLIOpanu 9K3aMeH BEIOHparoT
VHCHHUKY W3 Tamna 2.1 IPOEKTDL] AL BLICTABKH.

III. 3axkmrounTeNbLHLINA ITAN 3aHATHI

3.1 | Pedmexcns 3anarus Vopaxueuue “Ho na, | Pazpurne
HO HeT” peIeKCHBHEIX HABBIKOB
YUALIUXCH.

Inan-koucnmexT 3augaTug Nell.

Tema: Dk3ameH HA OCBOCHUE MarepHala.
Iens 3ansTHs: TPOBEPUTH MTONIyUEHHBIE YIAITUMEICS 3HAHUS U HABBIKH.
Sanavumn:

@ BBISBUTH YPOBEHb OCBOEHUS IIPOTPAMMEI CPENU YIAITHXCA.
Tun 3ansaTust: KOMOMHUPOBAHHOE 3aHATHE
@opma 3aHATHNA: WHTETPHPOBAHHOE 3aHATHE
MeTtoanl ¥ nNpuéMbl, HCMOIb3yeMble HA 3AHATHM: CIOBECHBIE METOIbl, METOIEL
npakTideckod paboTel, WHTEPAKTUBHBIE, COBPEMEHHBIE oOpasoBaTenbHbIe
rexHonoruun (MKT).
[TponosknTe/ILHOCTD 3aHATHA: 45 MUH.
TexHudeckne cpeacTBa u 000pyIOBaHUE: KOMIBIOTEP, NIPOEKTOP/TENEBU30D,
MUKpPOKOHTponep  Arduino, TOTEHIMOMETP, (OTOPE3UCTOP, TEPMHUCTOP,
CBETOMUOIBI, PE3NCTOPHl ,MaKeTHasd IIara, IITHIPLKOBLIE COENUHUTENbHBIE
MPOBOJA, KHOMKH, JKUAKOKPUCTAINYECKUH DKpaH, MOTOpPYMK, CEpBOMPHUBO.,
I16E30DJIEMEHT.
JumakTHYecKne cpencTBa: yuebnuk A. baunnuna  “OcHOBbBI
MIPOTPAMMHUPOBAHUS MUKPOKOHTpOIUiepoB” , yueOHoe nmocobue ans ydauuxces
“KoncriekT xakepa”, cpena mporpammuposanug Arduino IDE
IIpenmonaraeMbiii pe3syabTAaT:
Ilpeomemmnptii (0bpazosamensitolii):
Vuenur 6yoem suameo:

® KaK{e TeMbl OH OCBOMJI JIy4llE BCEro;

Yuenux 6ydem ymems:
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® BHINTOJHATE DOCTABJICHHBIC 3aJaud 15 NOJTyUEHUs JKENAEMOTO Pe3ybrara ¢
y4ETOM BpPEMEHHU M NPEJOCTABICHHBIX HCXOAHBIX JaHHBIX.
Huunocmuvris:
® pAa3BUTHE MOTUBOB B YUEOHOH AEATENLHOCTH U CAMOPa3BUTH;
® pa3BUTHE HABBEIKOB COTPYIHHUYECTBA CO B3POCIEIME U CBEPCTHHKAMH;

® [IOBBIIIEHHE CBOEro 00pa3oBaTeNbHOrO YPOBHA U YPOBHS TOTOBHOCTH K
npoponkenuio o0yuenus ¢ ucnonszosanuem UKT;
® HABBIKU B3aMMO - U CAMOOIIEHKH, HABLIKA pedIexcuu;

Memanpeomemitbris:

e yMeHde IepepabareBaTh MONYHEHHYHD HH(OPMAIMIO: IeaTh BBIBOJLI B
pesyibIaTe COBMECTHOM paboThl BCEro IPYIIIIEL, CPABHMBATE U IPYIITUPOBATEH
TIPEIMETHI M MX 00passl;

®© yMEHHE YCTaHABIMBATL B3aMMOCBS3b 3HAHWA MO PpasHBIM y4eOHbiM
nperMeram (maremartuke, (usuke, WHQOPMATUKe, W 1p.) JUIA DPELICHUS
NPUKIAAHBIX  y4eOHBIX 3a7ad Mo CO3JAHHI0 M NPOTPaMMHPOBAHUIO
DIEKTPOHHBIX YCTPOUCTB;

e yMmenue paboTars 1Mo MPEAI0KeHHbIM HHCTPYKITHAM.

Ilnan NpoBeNeHHA 3AHATHA U ero KPpaTKoe CoaepRanue

Ne | OcnoBHbIe 3TAIDI] D opMbI M MECTOABI Omupaembiii peayasTar | Qopmbl
oo | 3anaTHs OpPraHn3aunu ATTECTALM U
HesiTeIbHOCTH KOHTPOJIS

1. Opranmzauuoisbii 3Tan

1.1 | Berymrensaoe I[PUBETCTBHE,
CIIOBO MENArora TIPOBepKa TTonokuTeIILHEIH
OTCYTCTBYHOLIIX AMOIMOHAIBHBIH
HACTPOH.
1.2 | OGksBITCHAE TEMBL, coo0mIcHAE, Oco3HaHMe e U
LEH, 33134 3aHATHS | oObiAcIeHue Win 3ama
COBMBGTHOE 3aHSTHA, TOTOBHOCTb K
HERCHONATEIHS 06LeKTUBHOM OTeHKe

COOCTBCHHEBIX CTapanuil.

II. OcuoBHoi 3Tan

2.1 | Bermaga mucToB ¢ Pacckas, becena, Yuanumecs npoxoJsIie
340AHWsIMH, TTAMATOK. | BLIIOJTHEHHUC 3K3aMEH BEITOITHAIOT
TIPAKTHYECKOLO 3aJaHAT U
2.2 3a/([aHus OTYHTHIBAIOTCS O
Habmonenue 4 pesy/IsTaTaX JULT
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COOMmoIcHAEM Tiony4enus 6aos,

OPABMI  BBITTOITHCHUA yJarecs, peluBlume
3K3aMCHAITHOHHDBIX HE CHaBaTh IK3aMeH,
3anauni, LIOJITOTABIHBAOT

HpOGKTbl AJIH BRICTABKH.
2.3 | Ouenka

BEITIONHEHHBIX
zananuid W pIKcaryst
0anmoB B

KOHTPOITEHOM JIHCTE.

III. 3axnrouuTennLHLIE 2TAM 3aHATHA

3.1 | Peduexcns sanarus | YipaxkucHHE Paszeurne
“Tenepb s pe(IeKCHBHBIX HABLIKOB
YIalTHxcs.

Ilnan-koucnekT 3agaTusa Nel2.

Tema: Ilonseuenne utoros. 110Ar0TOBKA K BHICTABKE.
Iens 3anaTHs: TOABEICHUE UTOIOB PabOTHI yHAUIHXCA.
3anaun:

@ T[IOABECTH UTOTH paboThl yIaIUXCs B MACTEPCKOIA;

® [I0ArOTOBHUTH PaOOTHI K BHICTABKE.
Tun 3aHATHA: KOMOMHUPOBAHHOE 3aHATHE
®opma 3auaTus: Oecena, JUCKyCCUs
Metoanl ¥ NPHEMBI, HCHOJb3YEMbIE HA 3AHATHNA: CIOBECHBIC METOIEI (paccKas,
Oecena, OOBICHEHHE, MHCTPYKTAXK), UHTEPAKTUBHBIE (Mrpa, IHCKYCCHS),
coBpeMeHHble 06paszoBarensrsle TexHonornu (MKT).
IIpogomkuTeILHOCTD 3aHATHS: 45 MuIl,
Texuuueckne cpegcTBa W 06opyIoBanue: KOMIBIOTEP, MPOEKTOP/TENEBU30D,
MuKpokoHTpoiwiep  Arduino, HOTeHIIMOMETD,  (OTOPE3UCTOP,  TEPMUCTOD,
CBETOAMOMBI, PE3UCTOPbI ,MaKeTHas Mnnara, INTEIPLKOBLIC COCTUHUTEIBHBIE
IPOBOJA, KHOIKH, >KWAKOKPUCTANIMYECKUH BSKpaH, MOTOPYHK, CEPBONPUBOL,
MbE302JIEMEHT.
IMpennosaraeMelil pe3yJabTaT:
Juunocmmuolii:

® OBJIajeHue NPaBUIaAMH TOBCACHUS HA 3aHATHAX, 3HAHHE M IIPUMCHCHUE

TeXHHKH 0e30 IMaCHOCTH,
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® PasBUTHC MOTHBOB B y‘-le6l-10ﬁ JEATCIBHOCTH U CaMOPa3BUTHA,
® DPAa3BUTHC HABBIKOB COTPYIHHUYCCTREA CO B3POCIIBIMH H CBEPCTHHKAMHA,
Memanpeomemmustii:
® YMCHHE OpHCHTHPOBATLCAH B CBOCH cHcTeMe 3HAHUI: OTINYaTh HOBOE OT Ve
H3BECTHOTIO,
® YMCHHE M3JIarar MbICIAW B YETKOW JIOTUYECKOH MOCIACOOBATCIILHOCTH,
OTCTAuBaATh CBOKHD TOYKRY 3pCcHAA, dHAIIM3UPOBATE CATYyalHIO H
CaMOCTOATCNBHO HAX0AWUTH OTBETHI Ha BOIIPOCBEL IIYTEM JOTHYCCKMX
paccyKACHUN;
® yMeHue padoTaTh B KOJIJICKTHBE.
ILnan NMPOBCACHUN 3AHATHI W €I'0 KPpaTK0o€ COIcpsKaHue
Ne | OcHoBHBLE 3TaNB] @MOopMEI H METOET OrxupaeMblil pe3ynbTar Popmbl
n/n | 3aHATHS OpraHuIaNun aTTeCTALM
JAeATeTLHOCTH u
KOHTPOJIS
I. OpraumszausoHHLLA 2ran
1.1 | BerynurensHoe OPUBETCTBUE, [TonoxuTensHBIT
CJI0BO IIejiarora MpoBepKa HACTPOil yuauuxcsa
OTCYTCTBYIOLIUX
II. OcuoBuoii >ran
2.1 | [logroroska pabor k Yuampecs poBepsroT
BBICTaBKe, TIPOBEPKa FOTOBHOCTL pabor K
paboTocnocobHOCTH BEICTABKe
YCTPOWCTB
III. 3akn9HTeIBHBIA 3TAN 3aHATHA
3.1 | Urorosoe AHKETHPOBAHHE Paszsutue peduieKCHBHBIX
AHKETUPOBALINE HABBIKOB yUaLIHXCA.
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int={

1. ®.1.0.

2. Bospacr Otpsn Knacc

3. Peruwon

4. Kotopbli paz Thl TpUexan B BALL
“Oxean’™!

5. CpssaMpl W TBOM  yBI€4eHus  C©  DJCKTPOTEXHHKOH,  POOOTOTEXHWKOM,
TIpOTpaMMUpoBatuem?

6. Hanunm, qecM n3 BbIIIEIIEPETNCIICHHOTO Tebe TTPUXOIAIIOCE
3AHIMATHCH

7. 1lo xako¥ TpWYIHE THI 3aIIMCAICA B JaHHYI0 MACTEpPCKyr0?
a). DTo HAOpaBIeHHe MAE 3HAKOMO, X0MY MPOACIDKATE 3aHITHS B 9T0H obnacTu
§). DTo HampaBICHNAE MHE 3HAKOMO, HO HMKOT/IA paHBLIE He Npo0oBall ITHM 3aHUMATHCS,
XOUy TonpoOoBaTh
B). MHe MHTEPECHO 3TO HAMPABICHUE, HO S He MMCE HHKAKOrO IPeICTaBieHts 06 5ToM
r). He 6bU10 MeCT B JIPYTAIX MAaCTEPCKUX

ll)- Liporipan crop

3. Yemy Ob1 TBI XOTel HAYYHTECS B JAHIOH

MacTepcKon?

int={

1. @U.0.

2. Bospacr Otpan Knace

3. Perwon

4. Koropniit pas Thl prexan B BAI1
“Oxean”?

5. Ceasaupl J'@  TBOW  yBAe4YeHMA ¢ OJNEKTPOTCXHUKOH,  poOOTOTEXUMKOMH,
TpoTpaMMHpPOBaHUEM?

6. Hanuuu, qeM U3 BBIIIEIEPEYHCIEHHOTO Tebe MPUXOIMIOCE
3aHUMAThCA

7. Ilo kakoit pWYHHE THI 3AIIHCAICS B JAalHYy0 MACTEpCKyI0?
a). DTO HApABIeHMe MHE 3HAKOMO, X0y NPONOLKUTH 3aiITHs B 9ToH obnactu
6). D70 HampaBJICHHE MHE 3HAKOMO, HO HMKOT/IA paHBIIE He IPo00BaIl 9THM 3aHUMAaThCS,
X09y TToIpo00BaTh
B). MHe HHTEPECHO 3TO HANPABJIEHHE, HO 5T He MMCI0 HMKAKOTO NPEACTaBIeHus 00 5TOM
r). He 66110 MecT B JIpyTHX MACTEPCKHX
). TTpourpan cnop
8. Uemy o561 TbI X0Tel HAYIUTBCS B OaHHOR
MacTepeKoi?
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o

d

o

>

for(

d.N.0. Otpsan/Knace

[Tpuxons Ha 3aHATHS B MACTEPCKYIO, 51 YYBCTBYIO cels:

(HydHCHOE HOOYEPRHYHIE)

a). koMmtopTHO/HEKOMDOPTHO

0). yBepeHHO/HEYBEPEHHO

Ilemaror ymensier MHE docmamodno SHUMAHUA/ HedoCmamoyno eHUMANYS/
He 3aMeyaent Moezo RPUCYMCMEU

[emaror mpUXoOaUT MHE Ha MOMOIb éce2dd/ uno20a/ kpatine pedxo/ uiozoa
Ha 3anatus s uny ¢ yoosonvcmeuem/ nomomy 4mo Haoo/ no-603MoNCHOCIU
He uoy

Croro paboTy B MacTepcKoii s orieHuBaio ua 5/ 4/ 3/ 2 /

B macrepckoi MHE HE XBaTaer
S 651 x0TEN (2) U3MEHUTD )

b =

2

for(

®.1.0. Orpsipn/Kiace

. Ilpuxons ua 3aHATHS B MACTEPCKYIO, 51 4HYBCTBYIO cels:

(1yorcHoe ROOHEPKIITL)

a). kombopTHO/HEKOMPOPTHO

0). YBEpEHHO/HEYBEPEHHO

Ilenaror yaenser MHE 0ocmamouno 6HUMAaHUs/ HeOOCMAMOUHO SHUMANSY
He 3amedaem Moe20 NpUcymcmeus

Ieparor NpUXOAMT MHE HA TTOMOILE 8ce2da/ unoz0a/ kpatine pedko/ unozoa
Ha 3ausatus s uay ¢ yoogonscmeuem/ nomomy 4mo Haoo/ no-603ModiCHOCHIU
He udy

Cgo1o paboTy B MacTepcKoW st otienwBaro Ha 5/ 4/ 3/ 2 /

B MacTepckon MHE He XBaraeT
51 6b1 xoTEN (a) M3MEHUTH )
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ITKBanTym. Feedback.

G .J.0.
OtpsnNe

[o—

2. Yemy ThI HAYUMJICS HA 3aHATUSX B MACTEPCKOU?

3. YTo HOBOIO THI y3HAN HA 3AHATUAX B MACTEPCKOU?

4. Xotes OBl THI IPOAONKATH PA3BUBATHCA B JaHHOM HANPABICHUN?
ITouemy?

5. Kak 151 onieHuBaeub CBOK padoTy B
MacTepCKOit?

6. Ilomyuwmn niu Tl T€ 3HAHWUS W YMEHHUS, KOTOPLIE
xoren?

itKsanTym. Feedback.

@.N.0.
7. OtpsaaNe

8. Uemy Thl HaydWIICS HA 3aHATHAIX B MaCTEPCKOM?

9. Yo HOBOrO ThI Y3HAT HA 3aHATHIX B MACTEPCKONU?

10.XoTen Osl THI MPOJOIDKATE PA3BUBATLCS B IAHHOM HAIPABICHAN ]
[Touemy?

11.Kaxk ThI OIleHUBaeIIb CBOIO paboTy B
MaCTEPCKOM?!

12.TTojryuwnit i TEI T€ 3HAHUA M YMEHMS, KOTOPLIE
XoTen?
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1. 3apanwme: Cobepure n 3anporpavmupyiite CBETHALHHK ¢ YITPABIAEMOH APKOCTHIO.
Coucok gerajie 1ag JKenepuMeHTa:

= 1 mmmara Arduino Uno

= 1 Gecnaeuynas MaKeTrag 11a71d

= | ceeToouon

= 1 pesucrop HomumanoM 220 Om

= (0 IpOBOJOB «Hana-1arnay»

= 1 poreHnmoMeTp

[IpuHuumuaIEHAsA cxemMa cOopKu:

UcnpapbTe omuOKu Koaa:
#define LED PIN 9
fidefine POT PIN A0
void setup()
{
pinMode(LED_PIN, INPUT);
pinMode(POT_PIN, OUTPUT);
¥
void loop()
{
int rotation, brightness;
rotation = analogRead(POT PIN);
brightness = rotation / 4;
analogWrite(LED PIN, brightness);
i
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2. 3aganme: Cobepure u sanporpamviupyiite HOYHOH CBeTHIBLHUK,

Crucox ;[eTa.neii AJIA JKCepHMeHTA:

= 1 myara Arduino Uno

» | Becrnaeyrdas MakeTHAA TIIATH

» 1 ceeronuol

» 1 doropesnctep

= 1 pesucrop HomuHAmoM 220 OMm

* 1 pesuctop nomuHanoM 10 kOm

» 1 mepeMEHHEBTH Pe3ncTop (TIOTEIIIOMETD)
* 10 npoponos woana-nanay

[MpuHonnuaisHas cxeMa cOOPKH:

&)

10 kOm

UcnpaBbTe ommbKH Koaa:

#define LED PIN 13

#define LDR_PIN A0

#define POT PIN Al

void loop ()

{pinMode(LED PIN, ?77);}

void setup()

{
int lightness = analogRead(LDR PIN);
int threshold = analogRead(POT_PIN);
boolean tooDark = (lightness< threshold);
if (tooDark) {

digitalRead(LED PIN, HIGH);

1 else {

53



analogWrite(LED PIN, HIGH); } }

3. 3apanwme: ColepnTe 1 3a1LpoI paMMupyiiTe BBI‘YIJ.[PIﬁ OrOHEK.

Cnucox aeraneil 1Jid IRCIIEPHMEHTA

= 1 nuara Arduino Uno

= ] Becnaeudad MakeTHas TLIaTa

» | ceeTomMOAHAA LKA

= 10 peaucropor HomuHamoM 220 Om
= 11 mpoBOmOB «HanA-TIAIIAY

IpuannnHadbHas cxemMa COOpKH:

A A

nun 2

D { \I\ zz‘t;‘cr:l:q
Bk ——
|nuu 1> H\} ;:;MOL

HcnpaBbTe 0IIKMOKH KOJA:
#define FIRST LED PIN 2
#define LAST LED PIN 7?77
void setup()

{
for (int pin = FIRST LED PIN; pin <= LAST LED_PIN; ++pin)
pinMode(pin, OUTPUT);
}
void loop()
(
unsigned long int ms = millis()
int pin = FIRST LED PIN + (ms/ 120} % 10;
analogWrite(pin, up?);
delay(10000);
digital Write(pin, down?);
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4. 3apanme: Cofepute N 3anporpaMmMupyiiTe Mep:moe IMHAHHWHO.

Crnucox ,ﬂeTﬂﬂEﬁ AJIH ARCIIEPpHMeEnTa.

« ] mmara Arduino Uno

= ] DecnaeuHas MakeTHas nara

» | [IRE30NMIIANKA

= 3 TAKTOBBIX KHOIKH

= 3 pegncropa HoMuHAAOM 10 KOM
= 10 noposojos «rnana-rana»

IMpranunnansHas cxeMa cOOpKH:

|nun?3>

10 kKOm

)

948 nuHoa 8 t 9'cxema NoGKAOYEHUA —
KHONOK MOYHO MaKas He

HenpasbTe ommbKn Koxa:

fidefine BUZZER_PIN 13
#define FIRST KEY PIN 7
#fdefine KEY COUNT 2
void setup()
i
pinMode(BUZZER_PIN, INPUT);
¥
void loop()
{
for (inti=0; i <KEY COUNT; ++i) {
int keyPin =i+ FIRST KEY PIN;
boolean keyUp = digitalRead(keyPin);
if (keyUp) {
int frequency = 3500 +1 * 500,
{/ftone(BUZZER_PIN, frequency, 20);

1
1
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5. 3agauue: ColepuTte 1 3anporpaMmupyiiTe KomHaTHBbIH TEPMOMETP.
Criucok ,[[(BT}!.JIEH JJIA JRCIepuMCeHTA:

» 1 mpara Arduino Uno

= 1 Oecnaeydas MAKETHAS 14T

= ] cBeroivonHad KANA

= 1 pesucrop HomuHamom 10 kOm

« 1 repmucrop

= 10 peancropos HomuHamOoM 220 Om
= 14 nporojIOB «Iana-nana

MpranunuanbHas cxeMa cOOpKM:

10 kOm
P — W]
\;\ 220 Om
>
. \‘\ ZZU.OM L

L 5 S

>

N 220 0m

¥,

HcupaBeTe 01unbKU KOAA:

#include <math.h>
#define FIRST LED PIN 0
#define LED COUNT 5
void setup()
{
for (inti=0; i <LED COUNT,; ++i)
pinMode(i + FIRST LED_PIN, OUTPUT);
}
void loop()
{ float voltage = analogRead(A0) * 5.0 / 1023.0;
float temperature = 1.0 / (log(voltage / 2.5) / 4300.0 + 1.0 / 298.0) —273.0;
for (inti=0; i <LED_COUNT; ++i) {
boolean enableSegment = (temper >= 21+);
analogWrite(i + FIRST_LED_PIN, enableSegment);
bl
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lMpakTuyeckue padoThI
Ypox 1. Murarwmmii CBeTOIMO/.

Jlnst mogkTIOMCHHS MHUTANINEro cBeronuoaa Ha Arduino m yupasjenust WM BamM
noHago6uTC:

nnara Arduino
breadboard
2 npoBoa «uaria-ramna»
CBETOJMO]T
Pe3ncTOp
e tiporpamma Arduino IDE
Breadboard npencrapiser w3 cefs ceTKY N3 THe3l, KOTOpbie 00bI4HO COHHAIOTCH

TaK:

- - -

VS POWER BAR ——=

Al

COLUMNS _ ———

ILRdZELRATCNGARTY

0OV POWER BAR —#=

NO CONNECTION HERE /

Cxema MoARIOYeHNS cBeToanona Ha Arduino:

1-bbH npoRog

2-H npoBsog,

JList paboThI 3Tl MOZCIN MOJOHAET clIeIYIOIIas porpaMma:
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int led = B;

void setup()
pinMode(led, OUTPUT):

vord loop()
dyigitaiwrite(lad, HIGH):
delay(1000);
digitaiwrite{led, LOW);

delay(1000);

Ypok 2. Knonka.

JIns chopiku Mojxe M HaM moTpedyeTcs:

nnarta Arduino

Breadboard

5 TIPOBONOB H/MIN NEPEMbBIHEK «TTaTia-Taras
CBETOANON

KHOTIKa

pesuctops! Ha 10 kOm 1 220 Om.
nporpaMmMa Arduino IDE

CxeMa NOTKIIOYEHA KHONKY 1 ecBeTognoaa ua Arduine:
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Jng padoTsl 3T0il MoJeN MOAOHAET CIeAyIOIan NporpaMma:

int buttan = 2;
int led 8;
vord setup() {

ainMode(Ted, OUTPUT):

pinMode(button, INPUT);
void Toop(){
¥ (digitalRead(button) = HIGH) {

digitaiwrite(led, HIGH);

=-a |
alse L

digitalurite(led, LOW);

Ypox 3. llonkaw4ueHue NnoTeHNHOMeTpA.

IoTtenumoMeTp - 5T0 TEPEMCHHBIH pPE3UCTOP € PErYIMPYEMBIM COTPOTHBIICHUCM.
Wcrnonmb3yeTca KAk pPeryisirop pPasnudHBIX OApaMeTpoB - IPOMKOCTH 3ByKa, MOIIHOCTH,
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HATIpsKEHMs: M T.JI. B DaHHOW MOmenu OT TIOBOPOTAa PyHKM MOTEHIWOMETpa OyleT 3aBucerh
APKOCTEL CBETO/INOMA.

s cOopku Moue m HaM ToTpebyercs:

nmara Arduino

Breadboard

6 TTPOBOMOB W/UIK NEepPeMBIYeK “rara-mana”
CBCTOIMON,

TIOTEHIMOMETP ([IepeMEeHHETI pe3ucTop)

peznctop Ha 220 Om
nporpamma Arduino IDE

Tak BLITIAAUT COﬁp_ﬂ]:lH asi MoJclIb Arduino MOTeHIHOMETPAa €O CBETOIHOOOM:
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Jlns paboTel DT0H MOjIeJIN TIOA0IICT clleayIolias nporpaMma:

/ L@ BWMEHA NWADE CO CseToanoaou
/B NOTEHUMDUETROM
sdefine Ted 9

Fdefine pot A0

vl G ".ETI.F\.' b}
r
/ NAan €0 CReTeaANOatN — BEXOL
pinkMadel led, OUTPUT);
nne © NMoToHMUWoOMeTEROm o=on

pinvode{pot, IKPUT);
void loop(D)

/ obBRBNSSN NEgSMSHHYID ¥

Int X}

f CHTeHBASY HANPpRACHAC C MnoTeHUMOMeTRAZ
/ ByaeT nony4deso dHucnd ot 0 Ao 1023
f pemma ero Ha 4, NOMUWUTCE NRCAO E QRANDOIOHE
/ 0-253 (apodwans Hecte Gyder orbpowsera)
» = analogRead(pot) 23
/ Bslaasr pe3vyRLTAT Ha CcaeToanon

analogrite(Ted, x);

Ypok 4. Yupasaenue cepBonpruBoIoM.

CepBonpuBOjg - 9TO MOTOP, [TOJIOKEHIEM Bajla KOTOPOTO Mbl MOXEM yIpPasaTe, OT
OOBITHOTO MOTOPA OH OTJAMYASTCs TEM, 9TO MY MOJKHO TOYHO B rpajlycax 3aJiarh MONOKCHIE, B
KOTOpOE BCTaeT Bajl. Mcnonbsyercs JUist MOIETHPOBAHHS PasIHuHbIX MEXaHWIECKHUX JBHKEHNI

poboToB.
Jnst eGopkm Mofe/IH ¢ cepBOIIPUBONOM Ham NMoTpelyeTcsn:

e puara Arduino
e 3 nporoia “mana-mamna”
® CepBONPHBON
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e nporpamma Arduino 1DE

—

oot 0 "

-
womm  Ardulng

Jnst paGoThl 3Tl Mogean 1040 eT cledyIoulas NporpaMma:
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zinclude <5ervo. h> wcnons3yen Hubnuorexky ana paboTe © CapsONpPMBOROM
Servo Servo; / -'IE-I--'IEJ’]'[L'!.' I'l-\_'!}C‘."_'HIl)".\ Eervo Tina :"_':'\":I
vord setup( npousaypa setup

servo. attach(10);

[npusazsisaem npwooa K RopTy 10

void Teap() //mpoueaypa loop
servo.write(0); JjcTagww gan noa O
delay(2000); //xaew 2 cexymuay
servo.write(l80) ;- //crasum san noan 180
delay(J000); KAEW 2 CexyHAL

Tlocmenaue HeThIpe KOMAHJIBI
CEepBONPMBO/A M BpEMs Oxuanua (B MULIHCEKYHIAX) IO CIEyIOLIero HOBOpOTA. DTH mudpel
MOJKHO IIOMEHSITB — B BHAE0 BO BropoM BapwaHTe Mbl mocraswim 0-1000-90-1000, uro
o3HasaeT 1osopoT Ha 90 rpamycos ¢ oxujanvem B 1 cexynny (1000 mwmmicekyHn), BO3Bpar

mporpaMMbl 3444101

obparuo 1 1. (nporenypa loop noBTOpseTcs HKIMIHO).

Kpome Toro, B 310M Ypoke MBI BIEPBEIE UCIIOLL3YEM DHOTHOTEKH.

Bubamorexa — 510 Habop JIONMONHATENBHEIX KOMAaH]l, KOTOPEIA MMO3BOIAET BBOIUTH
nporpaMMmy B yrpomeHHoM Qopmare. 3jieck MBI HCHONb3yeM OuOnmoTexy mma paboTel ©

cepiorprsogamu Servo.h.

Tpexuseruslii ceerognoa (rgb led) — 310 TPy cBETOAMONA Pa3lbIX [IBETOB B OTHOM
kopryce. Oum OpiBaoT Kak ¢ HeOOMBINOA DEYarHOd TIIATOM, HA KOTOPOHW pacrioNOKEHE!
pesHcTOPEL, TaK i Ge3 BCTPOCHHBIX pe3ucTopoB. Mkl paceMoTpnM 0ba Bapuania.

Ypox 5. TpexuBeTHBIH CBETOAMO/.

s cboprm Mogean HaM nmoTpedyercs:

e 1uiara Arduino

yroil TI0BOpOTAa Bald

® TpeXIBETHEHII cBeToAMoA (rgh led)
e mnporpamma Arduino IDE
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Ecan senoan3yercs ¢BeToamno 6e3 pe3ucTopoR, HAM Takike NoTpedyerc:

e Breadboard
e 4 nporoza “nana-rama’”
e 3 pesucropa na 220 Om

ITpr paboTe ¢ TpeXUBETULIM CBETOMMOAOM 63 BCTPOEHHBIX PE3UCTOPOR HEOOXOMUMO
UMeTh BBUMY, UTO HA3HAYCHUE HOXKKWM CBETOOMONA MOXKHO Ompeaendts 1o ee jmuHe. Camas
miusHass — 3emist (GND), xopoye — 3enensni (G), eme kopoye — rojyGoi (B), a camas
KOpoTKast — kpacHsii (R).
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M —pea

Blue——"

T (e

1234

Cxema woakmoucHHA wogeau Arduoine ¢ TpexuBerdbiM CBETOAHMOIOM €O
BCTPOEHHBIMH Pe3VCTOPAMH:

Cxema moakaodenuss Momeau Arduino ¢ TpeXuBeTHbIM ¢BeTOMOIOM 0e3
BCTPOCHHBIX PE3HCTOPOB:

N

e @ & & @
e @ & & @
* @ 0 & o
T & & 8 9
& & & 2 @
e & & 8 ©
e & & ¢ 9
e & @ & @
® & 0 8 0
e o & & =
e 8 @ & @
2 @& @ & 9

eI == ¢ ¢ e=ins
=TI == o ¢ =g

- an un F m MU
£ i :

DIGITAL (PUMN=~

Tax Beimiaaur cofpaHHast Mogenb Arduino ¢ TpexnBeTHBIM ¢BeT0AMOA0M 0e3
BCTPOECHHBIX PE3HCTOPOB!
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Jlst paGoTei 3TOH MOJEJH NOAOHOLT caeaylolas nporpaMmMa:

/oObABNAEY NERENMSHHSIE C HOMEPEUU NUHOE
int r = 13;
int g = 12;
int b = 133

void setup() //npouesypa setup

/obeaenaes ucnoneIyenule nNoOpTH
pinMode(r, OUTPUT);
pinMode(g, OUTPUT):
pinMode(b, OUTPLUT);

void loop() //npoueaypa loop

3

digitalwrate(r, HIGH);: //Briouasw KpacHhd
delay(500); //xaoen 500 Mc

digitalwrite(r, LOW); //enxnosaew KpacHsil
digitalwrite(g, HIGH); //expovaew lensunl
delay(500); //xaedq 500 Mc

digitalWritel(qg, LOW): //esikpouasw 3enessii
digitalwrite(b, HIGH); //sxmwoupew citMuanR
delay(500); //xaem 500 Mc

digitalwrite(b, LOW); //ssiknovaew cunii

-
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Ypok 6. lMogxnouenne nbe3031eMeHTA.

5e3031eMEHT — 3JIEKTPOMEXANMYSCKHiT TIpeodpa3oBaTelsb, O11UM U3 Pa3HOBUIAHOCTEH
KQTOPOTO SIBISCTCS THE30M3MyHarelb 3BYKa, KOTOPBIH TAKKE Ha3LIBAIOT TMHE30MMHAMHKOM,
OpoCIo 3BOHKOM WM aHmmiickuMm  buzzer. TIeesommHaMBK NEPEBOJMT BITEKTPHUICCKOE
Haupsokerne B koneOamue MemOpaubl. Ity kojie0aHus 1 cO3AI0T 3BYK (3BYKOBYTO BOIHY).

Jan cOoprn MOIETH ¢ THE303/1eMEHTOM HaM noTpedyeres:

miara Arduino
Breadboard
npoeoaa “mana-nana’”

ObE303AeMEUT
nporpamma Arduino IDE

Cxema DoAK/JOYeHHd Moaean Arduino ¢ nLe3odeMeHToOM;
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e & W0 = M M
i 1 i

DIGITAL (PUN=~)

Tak Bo1yIsiAT cobpanaas Moaeabh Arduino ¢ nxe3031eMeHTOM:

Jlns paboTsl 310 MO(eJH TTOJOHIET caelyIolan nporpaMma:

oM NHEA, HE2 KOTOpBW Al

Nt p = 3; //obwasnaen pEpeMeHHVD C HOM
JOORKMENAN NLeIOINENEHT

vold setup() npouEaypPa setup

pynMode(p, OUTPUT); //obBsenaem nud Kax ssxXos

void loap() npoueaypa loop

tene (o, 500); /srnguaen pa 500 g

delay(100): /ugew 100 Mc

tone(p, 1000); //sxnousaen ma 1000 Fu

delay(10:)); /xnes 100 Mc

69



Ypok 7. llonkaouenue goropesucropa.

(I)OTD[JE.'EIHCTO]] — PE3UCTOp, COLPOTHBIICHWC KOTOPOIO 3aBMCHT OT APKOCTH CBCTA,
IMafIafoIero Ha Hero. B Hamiel Monend CReTONOR TOPHT, TOJIBKO €CIIM APKOCTE CBETA HAN
(l]OTOpCBP{CTOpOM MEHBIIC Oﬂpt},ﬂ,eﬂeﬂ_ﬂ()ﬁ, ATY APKOCTE MOMKHO PEry1upoBarh NMporpaMmMHQ.

®oTope3sucTOPL]  WCTIONB3YIOTCA B pPODOTOTEXHWKE KAK JATYMKd  OCBELUCHHOCTH.
Berpoeunsii B pobora  ¢oTopesucTOop MHO3BOLLST ONPEAENATh CTEMNEHbL OCBELICHHOCTH,
ompelelsTe Gelrble MITH YepHbIE YHacTKH Ha NOBEPXHOCTH W B COOTBETCTBHEC C HTHUM JABHIATHCH

10 JUHUK WIW COBEPLIATE APYTHE IEHCTBHA.
Has cbopxu mogesn ¢ poTope3ncTopoM HaM nmoTpedyercsi:

mmata Arduino

6 TIpoBOIOB “namna-nana’
(oTopesncTop
CBETOANO

pesuctop Ha 220 Om
pesucrop Ha 10 xOm

mporpamma Arduino IDE

Tak BLIIIS/IAT co0paHHas Moelbs Arduino ¢ doropesncropom:
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Jist paGoTeI 3TOM MoAe U NMOKOHIET caeyloLasn NporpamMmma:

ant led = 135 //nepedeHBaEs © HOMEPOM OMHA CEETOAMODAR
int Tdr = D} //n doTopeancropa
void setup() //npousaypa setup

r

pinMode(led, QUTPUT); //yRazseaew, 470 CEETOLMOA — BudA

1
void loop() //npouenypa Toop
if (analogRead(ldr) < 300) digitalwrite(led, HIGH};

Jecni NoKasarTens OCSEHSHHADCTY uerbme 800, annouaswe CESTOAWOL

else digitalwrite(lied, LOW); //unave swknmvaew

Ecny cBeTOMON He pearupyer Ha M3MEHCHME OCBELEHHOCTH, TO MOnpobyiTe NOMeHsTh
mcno 800 B mporpamMMe, €CIM O BCE BPeMs TOPHT -~ YMEHBITHTE, CCIH HE TOpUT —

YBENHUYbTE.

CxeMBI

1. M3 uero cocronut miaara Arduino?
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USB-passem

2 PasneM JUTS BHCITHETO UCTOYHWKA TTHTAHUA

3 GND: coxpamenne ot “Ground” - “3emna”

4 5V: LIMHEI, KOTOPEIE HA BLIXOJE 00eCHeHUBaIOT IINTAHNE 5 BOJILT

5 3.3V: nuHEL, KoTopble Ha BEXOIe o6ecneunsaroT mutanie 3.3V BoibT

6 Analog: amamoropele BXOABL. DTH NMHLL TO3BOISIOT CYWTRIBATE CHTHANEL OT
AHAJIOTOBBIX JATUUKOB M TTpe0BpazoReBaTh UX B MU(POBBIE 3HAYEHNS

7 Digital: tmpoBble nUHEL, DTH IHHEL UCNO/IB3YFOTCSA ANA HU(POBKIX BXOMIIHUX (Input)
CHUI'HAJIOB W UL FeHepaliii T poBbIX HCXOIIIX (output) curyaios

8 PWM: Dtu nuubl pabotaro kak B 00bYHOM IHQPOBOM pPEXHME, TAK U B POKAME
[ITMM-momynauun (PWM). DTi nuspl MOTYT WMHTHPOBATL AHAJIOTOBBIA BBIXOIHON
CHTHAT

9 AREF: mogimogaroT B cXeMy [d YCTaHOBKA MaKCHMAa/ILHOTO 3HAYCHUA HANPHKCHM
Ha ananorosuix Bxoyax (or 0 mo 5 Bousr)

10 Kronka cOpoca (reset)
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11

3TOT CBETOOMON NOJIKESH 3aropeThed, KOorla BbI MOAKIIOHNIH Arduino x HCTOYHHKY
nutanus. Ecin CBETOUMO]L HE 3aropeiicia - TLI0XOH 3HAK ;)

12 TX - coxpawenue or transmit (mepemausa), RX - or receive (mpmem). DT
CBETOAMOMLI II03BOJSFOT BU3YATTBHO OTCIEKUBATL, IepeiaeT Wil MPUHNMAET JaHHBIC
Arduino.

13 Wuterpanbyas Mukpocxema, Mukpornpoueccop (1C win Integrated Circuit)

14 Perynstop HanpsikeRHA
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Ilnan-koHCHEKT pa3oBoro 3anaTtus “Scratch”.

Tema: «3HakomMcTBo ¢ mporpammoii Scratch. Co3ganue HHTepaKTHBHOM
OTKPBITKH.

Less: bopmupoBarue cucTeMbl 0a30BbIX TEOPETUUECKUX 3HAHUH U
IPAKTHIECKUX YMEHHH, HeOOXOIMMBIX /s CO3JaHUs] COOCTBEHHOIO LM(POBOro

mpoaykTa Ha 0asze nporpaMMuoi nnargopmsl Scratch.

3agaumn:
® HayuYuTh IpaBHIAM TeXHUKH 0e30NacHOCTH M MOKApPHOHU 0e30IacHOCTH Ha
3aHATHAX.
® II03HAKOMUTB YYaulMXca ApYr ¢ ApyroM;
® I[I03HAKOMHTL YYallMXCsl € OCHOBHBIMH BO3MOMKHOCTSIMH MPOrpammbl
Scratch;
® [I03HAKOMHUThL yYalllMxcs ¢ OCHOBHBIMH OCOOGHHOCTSIMH  Ono4HOTO

IIPOrpPaMMUPOBAHMS;

Tunmn 3ansaTis: KOMOMHUPOBAHHOE 3aHITHE
@opma zamuaTusa: Oecena, AUCKYCCHS
MeToabl B NPHEMBI, HCTO/Ib3yeMble HA 3AHSITHHU: CIOBECHBIE METO/b (pacckas,
becena, 0OBIACHEHHE, MHCTPYKTAX), HAIVISIHBIE MeTO/IBl (JemMoHcTpauus (oro- u
BHJIEOMATEPUANIOB), MHTCPAKTHBHEIE (urpa, JUCKYyCCHS), COBPEMEHHbIE
obpazoBarenbubie TexHogoruu (HUKT).
IIpopomkureasHocTs 3auarus: 90 MuH.
Texuuueckne cpeacrea u  ofopyloBaHUe: KOMIBIOTEP, NPOCKTOP/IKpPaH,
mporpamMuoe obecneudeHue Scratch.
JupakTHdeckne CpeacTBa: BUEOMaTepHallbL
IIpenmonaraemslii pe3yiabTar:
Ilpeomemnwrii (06pazoscamenvHiii):
Yuenurx 6yoem snamn:

® Ha3HaueHUWe U MPUHITUN paboTe 6J0KOR B mporpamme Scratch;

@ 0CcOOCHHOCTH TEXHHUECKOW peann3allii TBOPUECKMX MPOEKTOB B HU(POBOM

MPOCTPAHCTBE.

Vuenux 6yoem ymems.
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@ CO31aBaTh IIPOCTEIC MYJIBTH_MSI[HIEIIMG IPOCKTHI.
Juunocmuwlii:
@ OB/I3JICHHUE TIpaBHIIaMH IIOBECICHHA Ha 34HATHAX, 3HAHHE M IIPHMCHCHHEC
TEXHHUKH 6630H&CHOCTH;
® PasBHTHE MOTHBOB B y1166110f1 AECATCIBHOCTH W CAMOPA3BHTHI,
@ DPAa3BHUTHE HABBIKOB KPECATHBHOIO MbLILITICH WS,
Memanpedmemustii:
® VYMCHHC OPHCHTHPOBATLCA B CBOCH cucTeMe 3HaHHH: OTIHYaTh HOBOE OT YHC
H3BCCTHOI'O,
® VYMCHHE M3lIarare MBICIW B YETKOW JIOTHYECKOH IIOCIECOOBATCILHOCTH,
OTCTdHUBATH CBOIO TOYKY 3PEHUS, dHaIITH3UPOBATE CHUTYalHulo H
CAMOCTOATEIIBHO HAX0AMThL OTBCTHI Ha BOIPOCH IIYTEM JIOTHHYECKIX
paccy)KIeHUN;
Ilnan NPOBCACHHUH 3aHATHH W €I KPaTKOC CoIcpRaHue
Ne | OcrHoBHBIE 3TANBI @opMbI H METOIBI QuRuAaeMBIH pe3ynbTaT Dopmbl
n/m | 3aHATHS Oprasn3aniay arrecTanu
JesiTe/IbHOCTH u
KOHTPOJIS
I. Opranuzanuonublii 3Tan
1.1 | BerynurensHoe IIPUBETCTRUE, [TepeuuHOE 3HAKOMCTBO
CIOBO MENarora ITpejIcTaBlIcHIE YIaCTHHKOB TIPOrPaMMEL.
[onoxwurensHeri
1.2 | 3naxoMcTBO € HHTEPBBFO-3HAKOMCTE | syommoHanbHbLHR
YUaIUMHCS o HacTPOH.
(cosuanue 1enn U 3ana4
1.3 | OObaBICHHUE TEMEI, coolLeuue, :
3aHATHS, TOTOBHOCTB K
HEM, 33134 3aHsTHs | OOBACHEHNC WIN
BOCTIPUATHIO
COBMECTHOE
CoJlepiKaHnd.
TernernonaraHue
1.4 | Juarnocruka aHKCTAPOBAHHE, Tomygerme wH(opMaim
MOTHBAIHHA Gecena AL G HAIRE
yPOBHSL MOTHBUPOBAHHOCTH U
oot AT MOATOTORAEHIIOCTH
YHACTHUKOB YUATIIXCS .K OCBOEHUID
HpOTpAMMBL OporpaMmel.
TI. OcHorHoli 3Tan
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2.1 | Mucrpyxrax no OGecena, MHCTPYKTAK | YeBoeuue ydaliuMucs
TEXHHUKE TIPABUII TIOBEICHUS B
0e30ImacHOCTH 1 KOMIILIOTEPHOM KJlacce,
MOYKAPHOM TIPABHII TTOBEACHUS B
Oe301acHoCTH CI1Y4ae BOZHMKHOREHUSI

oKapa.

2.2 | becena o TRopuecTBe | Pacckas, bGecena, AKTyanm3anus,

B [T-cepe JIACKyCCHst paciInpenne u
CHCTEMATH3AIMA 3HAHUH

2.3 | CrocobHOCTH Huckyccns yHammxcs 06
CHMOPC AT IT-npodeccusx.

Hepes
MYABTUMEAMIHOE
TBOPYECTBO

2.4 | 3HAKOMCTRO C HemoHeTpars ITomygenne yaanmaMucs
nporpammoi Scratch: | mpoaykra 3HAHUN 0 BOZMOKHOCTIEX

4. Yro Takoe Ornokn nporpaMmel Scrateh.
xonoa?

5. TIpuHOAT TOTHKN
MOCTPOCHUS
OTOKOB,

6. OcuoBubie yacT
TIPOEKTA-TTPOTPAMM
bL

ITI. JaxkauYnTeIbHEI 3TAN 3AHATHA
3.1 | Pedmekens sansatus YnpaxxHaeHMe PazButne pedimcKCcHBHBIX

ecHO”

“ILmoc-MuILyC-UUTED

HABBLIKOB YHalllHXCA.
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