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IosicHuTEeIbHASA 3aANIHCKA

[Tporpamma Kypca [IporpamMmmupoBaHKe MHKPOKOHTPOJIEPOB
«Arduino»peanusyercsi Ha 6aze nentpa «Toyka pocTa» ¥ HAlPaBJICHA HA PA3BUTHC
MIDKCHEPHBIX ~ KOMIETeHimii  oOyuarommxcs.  IIporpamma paspaborana B
COOTBETCTBUM C aKTyaJbHBIMH TpeOOBaHMAMH K 00pa3oBaTElbHBIM IPOrpaMMaM B
cpepe TEXHMYECKOTO U MHKEHEPHOTO 00pa3oBaHys, a TakKe C y4E€TOM COBPEMEHHBIX
TEHEHLMI Pa3BUTUS POOOTOTEXHUKH U CXEMOTEXHHUKH.

B pamkax peammsauun mporpammbl Ilentp «Touka pocTa» BBICTYIACT
MHHOBAIIMOHHOM TUIOMIAAKON s peanu3anud  00pa3oBaTEIbHOIO COACPIKAHMA
TexHU4ecKoil HanpasienHocTd. O6ydenue B LEHTPE crnocoOCTBYET HOPMUPOBAHKIO
HABBIKOB PabOTHI C COBPEMEHHBIMH TEXHMYECKUMH YCTPOHCTBAMHU H mathpopMamMH,
TakuMH kak Arduino, a Takke Ppa3BHTHIO IPOEKTHOW H HCCIIENOBATENBCKOM
nesTenbHOCTH. LleHTp mpenocTaBiser HEOOXOIMMbIC PECypChl A NPAKTHYCCKUX
3aHATUH, BKIIOYas 000pyaoBaHKe /i COOPKHM poOOTOB M NPOrpaMMHUPOBAHMSA, ITO
MO3BOJISIET  yYAIIMMCS MAKCHMATbHO IMOrpYXaThCs B Tpouecc 0OydeHHA U
5} (HEKTHBHO MPUMEHATH MTOJTY4YEHHbIE 3HAHHS HA NPAKTHUKE.

Vyamuecss 3HAKOMSTCH C OCHOBAMH DJIEKTPOHHMKH, HM3Y4arOT KOMIIOHCHTBI
POGOTOTEXHHYECKHX CHCTEM, IPUOOPETAIOT HABBIKK COOPKH KOJIECHBIX POOOTOB H MX
POrpaMMHpPOBAaHHs Ha s3bike, cxokeMm ¢ C/C++, mMcrmomb3ys cpefy paspaboTku
Arduino IDE. IlpakTuueckass 4acTb IIPOrpaMMbI OCYIIECTBIIACTCS Ha OCHOBC

miaTpopmbl Arduino Uno ¥ COBMECTHUMBIX C HEW 3JICKTPOHHBIX KOMIIOHEHTOB.

AKTYyaJIbHOCTD

AKTYalbHOCTh peau3allid  COJAEPKaHHS IPOrpaMMbl  OOYCIIOBJICHA
HEOOXOAUMOCTRIO - (DOPMHPOBAHUSI Yy JeTedl KOMIICTEHIMHA B TEXHHYCCKHX
00J1aCTAX 3HAHUU. Y CIIEIIHOE OCBOCHUE COJIEPIKAHMS IIPOrpaMMBbl 3aHHTEPECYCT
M TIOMOKET YYalIMMCs B OCBOCHHH TAaKHMX MPEAMETOB Kak (u3uKa, vH)OpMATHKA

U MaTCMaTHKa.



Kareropust 00y4aromuxcsi:
Bospact oOyuatomuxcs: 12-15 ner.

Kateropus jiereii — 6e3 0coOBIX 00pa30BaTENbHbIX norpebnocrei, 6e3 OB3.

HanpaBjieHHOCTh:

JlononuuTenbHas  00meoOpa3oBarebHasd obOuiepa3BuBaronias NporpamMma

[IporpaMMHEpPOBaHME  MHKPOKOHTpO/UIEpa — «ApIYHHO»  HMEET TEXHUYECKYIO

HamnpaBJICHHOCTh, OHA HalpapJicHa Ha pa3BUTHUC M03HABATENIbHOW AKTHBHOCTH,

HCCIICI0BATENBCKIX, TIPUKIIA/IHBIX, KOHCTPYKTOPCKHX CTIOCOOHOCTEH 00y4alomiXCsl.

qepes

YpoBeHb NporpaMMbl: Ha4YaJIbHBIMN,

Ilens mporpaMmal
®opMUPOBaHHE HHKEHEPHO-KOHCTPYKTOPCKUX KOMIIETEHIIMIA  Y4aluXcs

IPOEKTHPOBAHUE, KOHCTPYHUPOBaHHUE 17} NpOrpaMMHUPOBAHHE

pPOOOTOTEXHUYECKHUX YCTPOHCTB € MCHONIb30BaAHMEM mardgopmbl Arduino, a TaKKe

BOCIIMTAHHE OTBETCTBEHHOCTH M JUCHUIUIMHBI B qu6HOﬁ 51 HCCHC}IOB&TGHBCKOﬁ

ACATCIIbHOCTH.

3aga4yu mporpaMmbl

OO0yuamomue 3axa4m:

1.

TT03HAKOMHUTH VYAIIMXCS C OCHOBAMH YCTPOHCTBA POOOTOTEXHMYECKHX
CHCTEM;

ChopmupoBarh HavadbHblE INPEICTABICHUA O JOCTIXKCHUAX B obnacta
pPOOOTOTEXHUKH U MEXATPOHHUKH,

OGy4uTh  OCHOBHBIM  MeTodaM  COOpkH M TIPOrpaMMHPOBAHMA
pOGOTOTEXHUUECKHX cHCTeM Ha Gase miardopmsr Arduino;

V3yduTh OCHOBBI OJEKTPOHMKH M TPUHLMIBL  PAOOTBI  KOMIIOHCHTOB

POOOTOTEXHUYECKUX CHCTEM,



[103HAKOMUTH YYAIIMXCsi C BU3YaIbHOH CPEOd MPOrpaMMUPOBAHHA Arduino
IDE;
Cdhopmuposathb HaBBIKU POEKTHPOBAHUS u KOHCTPYHPOBaHHUS

pOﬁOTOTCXHPI‘IeCKI/IX CUCTCM.

PassuBaromue 3a1auu:

L

Pa3BuBaTh TBOPYECKOE MBIIUICHHE, CAMOCTOATEIbHOCTD H CIIOCOOHOCTh
JIOTMYECKU MBICITHTB;

Pa3BMBaTh KOMMYHHUKATHBHBIE CTIOCOOHOCTH ¥ HABBIKM PAOOTHI B IPYIIIIE;
ChopMupoBaTh  CIOCOOHOCTH K  PEMICHMIO HECTaHIAPTHBIX  3ajad ¢

HMCIOJIb30BAHHEM MaTEMATUYCCKUX METOI0B.

BocnurarejbHbIE 321a4H

1.

BOCIMTHIBATh  OTBETCTBEHHOCTH M JMCLMIUIMHY B Y4eOHOH M
UCCIIEIOBATEIBCKOM 1EATEIbHOCTH,

®opMHUpPOBATh YBAXKEHHE K WHKEHEPHOH AEATEIBHOCTH KaK K IPECTHKHOU
npodecCHOHANBHOM cdepe;

CozeiicTBOBaTh (HOPMUPOBAHHIO HABBIKOB PAOOTHI B KOMAHIE.

TemaTHuecKoe IJIAHUPOBAHHUE

i

S
6.

Beenenue B kypc. Llenu u 3anaun. TexHuka 0e30MacHOCTH.

2. 3HAKOMCTBO co cpesoi paspaborku Arduino IDE.
3.
4

. JlaBopaTopHble pabOTBI C HCIOJB30BAHHEM pPA3IUYHBIX KOMIIOHCHTOB.

W3yyenue anmnaparHoi miatgopmsl Arduino.

CBETOMO/IbI, TbE30IMHAMUKH, (POTOPE3UCTOPHI U JP.
C6opKa ¥ MporpaMMUpOBaHKHE MOOHIIBHOK MIaT(OPMbI ¥ MAHUITYJIATOPA.

OdopmieHue 1 3aIUTa IIPOEKTa.

IlianupyemMbie pe3yabTaThbl

JIn9HOCTHBIE Pe3y/bTaThl:

1

PasBuTHe HHTEpeca K TEXHHUECKOMY TBOPYECTBY M  HHXKCHEPHOH

JESATENbHOCTH;



2. DOpPMHPOBAaHME HABBIKOB CAMOCTOATENBHOM pabOTBl M TOTOBHOCTH K
00y4eHHUI0 HOBBIM TEXHOJIOTHSM.
MeTranpeaMeTHbie pe3yJibTaThl:
. Bnagenue  oOmMMMM  HAaydyHBIMM  METOJAMM  aHaiIW3a, CUHTE3d H
MOJICIUPOBAHNS,
2. CriocoGHOCTD K TIAHUPOBAHMIO ¥ CAMOKOHTPONIO y4€OHOM AeATEIBHOCTH.
IIpenmeTHbIe pe3yibTAThI:
1. OcBOEHME OCHOB POrPaMMHUPOBAHKS U PAOOTHI C MUKPOKOHTPOJLICPaMH;

>, YMeHue KOHCTPYHpPOBaTh U IPOrpaMMHUPOBaTh POOOTOTEXHUIECKHUE CHCTEMBL.

Osxupaemspie (MPOrHO3HPYeMbIe) pe3yJibTaThl:
OO0y4aromuecs 10JKHbI 3HATh!

1. O6yuaronuecs JOHKHBI IPOJEMOHCTPHPOBATE 3HAHUE MPABHI TEXHUKH
6€30MacHOCTH NpH paboTe ¢ SIEKTPOHHBIMM KOMIIOHEHTAMH, a TakkKe BIJIAJICHHUC
OCHOBaMH ApPXUTEKTYPBI MHKPOKOHTPOJIIEPOB U NIPUHLAIIAMHA 1704
pOrpaMMHUpPOBaHUsL.

2. KOHCTPYKTHBHBIE OCOOCHHOCTH PAa3IHMYHBIX MOJICICH,

COOPY)KEHUH U MEXaHU3MOB;

3. KOMIIBIOTEPHYIO cpefly, Bkirodaromyio B ceds C/CHt
HOAOOHBIN A3BIK TPOrPaMMHPOBAHMS;IPUEMbI U ONBIT KOHCTPYHPOBAHHUA C
FICTIONIB30BAHUEM CIIELUAIBHBIX JIEMEHTOB, M IPYTHX 00BEKTOB;

4. OCHOBHBIE ~QJTOPUTMUYECKHE KOHCTPYKLHUH, OTallbl
pelIeHns 3a1a4 ¢ UCTI0Ib30BAHUEM KOMITBIOTEPA.

OOyuaroniuecs JOJIKHBI YMETh!

5. HCIIOJIb30BAaTh ~ OCHOBHBIE  IrOPUTMHYECKHUEC
KOHCTPYKIIMM /il  peuieHuss 0a30BbIX 3a/a4, KOHCTPYHPOBATh
pa3IHYHbIE MOJIENIH;

6. MCIIOJIb30BaTh CO3IaHHBIE IIPOrPAMMEI,

7. IIPUMEHATh TOJyYEHHBIE 3HAHUS B INPAKTHYECKOH



nearenpHocTH. OOyJaromuecs JOJKHbI BIaIETh.

8. HaBBIKAMH PAa0O0THI ¢ pOOOTAMHU U MX COCTABIIIOLINMHY,

OT1anyuTe/IbHbIe 0COOCHHOCTH MPOrPaMMBbI:

B nporpamme peann3yrorcs.

1. JIMAJIOrOBBIH Xapakrep 00y4eHHs,

2. BO3MOKHOCTh ~ KOPPEKIMH  IE€AaroroM Iporecca
00y4eHHUs B TEOOON MOMEHT;

3. ONTHMAJbHOE COYETaHWe WHIMBHAYaJbHOH M  TPYIIOBOH

paboThI.

Jlangas ~ mporpaMMa  TMOJHOCTBIO ~ COOTBETCTBYET — JIMYHOCTHO-
OpHEHTHPOBAHHON MOJIENH O0y4YEeHMs M NPEIOCTaBIACT IMHMPOKUE BOZMOXKHOCTH
JUISL BBISIBIICHHS, YU&Ta ¥ Pa3BUTHsS TBOPYECKOTO IIOTEHIHANA KaXKIOro peoEHkKa,
BKYCa, NpOSBIEHHS €ro WHIMBHIYaJIbHOCTH, HWHHUIMATHBBI, (OPMHUPOBAHHSA
JLyXOBHOT'O MHPa, 9THKH OOLIEHHUS], HABbIKA PAGOTHI B TBOPYECKOM O0BEANHEHHH.

OCHOBHBIMU NPUHYUNAMU PAOOMbL Ne0azo2a no OaHHOT NPOSPAMME ABNAIOMCA.

1. MPUHLUI HAyYHOCTH;

2. NPUHIIKAI JOCTYITHOCTH,

3. TIPUHLIMI CO3HATENbHOCTH,
4. MPUHIAIT HATJIAAHOCTH;

5. IPUHIUIT BAPUATUBHOCTH,
6. IPUHIIHAI OTKPBITOCTH.

Pesxum opranu3anum 3aHsITHIA:
I[Iporpamma IIporpaMmMupoBaHHEe MUKPOKOHTPOILTIEPA «APIYHHO» pacCcuuTaHa

Ha oauH roj (9 mecsies) o0ydeHus.

[Ipy opraHmsanuu mnpoiecca o0ydeHHsS B paMKax JaHHOW MPOrpaMMBl

npeanojaracrcsd IMPUMEHCHUEM CICAYIOMUX NeAaroriiCcCKux TEXHOJIOTUH
7



o0yueHHs:  OpraHM3alks  CaMOCTOATEIbHOU paboThl,  CAMOKOHTPOJI,
pedIIeKCHBHOrO 00ydeHH s, OpraHu3alis PadOTHI HA 3aAHATHSX.
®opmbl 4 c1IOCO0BI IPOBEPKH Pe3yJIbTATOB:

IIpomMe:KyTOuHAsi ATTECTAMA MPOBOJMTICA C  LENbIO  MOBBIICHNA
3p(EKTUBHOCTH pealu3allii W  YCBOCHHs 00yJarOMKUMKCS  IOTIOJTHUTEIBHOM
00pa30BaTeNbHOM MPOrpaMMBbI U MIOBBIILICHUS Ka4CCTBA 00pa3oBaTeIbHOIO Mpoecca.

[IpoMeXyTOuHasi aTTecTAlysi TPOBOMMTCS 2 pasa B TOA Kak ONCHKA
pe3ynbTaToB oOydeHus 3a 1 ¥ 2 moayrojus B NEPUOL € 20 1o 30 npexabps u ¢ 20 1o
30 anpeus.

[IpOMeXyTOUHAs ATTECTAal|s BKIIOYAET B ceOS MPOBEPKY MNPAKTHUCCKAX
YMEHHUI ¥ HABBIKOB.

dopMBbI IPOBEIEHHUS TIPOMEXYTOUHON ATTECTAIMH: IPAKTUICCKHEC paboTBHI.

MToroBbiii KOHTPOJIb yJaIUXCs IPOBOAUTCS IO OKOHIAHHIO o0yueHus
[0 JIOTIOJIHUTEIBHOM OOIIepa3BUBAIOLICH MPOrpaMMe, BKIIIOYACT B cebs

MIPOBEPKY TCOPETHICCKUX 3HAHHUH U NPaKTUHICCKHUX yMCHI/Iﬁ 1 HaBBIKOB.

WTOrOBBIA KOHTPOJIb YYaIIMXCAd MOXET IMPOBOAMUTHCH CICHYIOIIHX ¢dopmax:

IPAKTHYCCKOE 3aHATHE, YIaCTUC B COpPCBHOBAHMAAX, (bCCTPIBaJISIX M BBICTABKaXx.



Temaruueckoe

IJIAHUPOBAHHUE

NporpaMMsl IIpor

MHKPOKOHTPOJLIEPa «APIyHHO»

paMMHPOBAHHE

Ne | Kon- | Hamvenosanwe | OCHOBHBIE 2JIEMEHTHI cofeprkanus| Popma

n/ | BO 3QHATHUSA KOHTPOJIA

i 4yacoB

1 1 BBoauoe 3ansTue] O3HAaKOMIICHHE C b0 | YCTHBIN  01Ipoc,
[lenu ® 3agauydIPOrpaMMBbl, TEXHHUKOM | IPOBEPKA
[TporpaMmsl. 6esomacHocTd 1 yeranoskoi I10. |ycranosku 10
TexHuka
0e30nacHOCTH

2 1 0O630p cpensi3HakomctBo ¢ mHTepdericom u|IIpakThyeckoe
pa3paboTKH ocHoBHbIMH (yHKImMaME Arduino|3amanue, pabora
Arduino IDE IDE ¢ Arduino IDE

3 1 0630p cpensiIlopropenne  m  yriayOinenue|IIpakTaueckoe
pa3paboTKu paboTHI co cpeno |3a1aHue
Arduino IDE IpOrpaMMHUpPOBAHHS

-4 1 3HaKOMCTBO dU3yuenne apxurektypsl Iuiathl|JlabopaTopHas
paboroit Arduino, mpuHIKIIOB €& paboThl  |paboTa
arnmnapaTHON
maTGopmel
Arduino

5 1 ITporpammupyem |OCHOBBI nporpaMMupoBanus | TecTupoBaHue,
BIN MHUKpOKOHTposuiepa Arduino BBITIOJTHEHUE
MUKPOKOHTPOJLI IporpaMm




cp

Cseroguon [Tonkmouenue u  ympasieHue|[IpakTnieckoe
CBETOUOIOM 3a/laHUE
VYnpasisiembiii  |IIporpaMMupoBanue BrinosineHue
«IIPOTPaMMHO»  |CBETOIAHMOMA IPOrPaMMBI
CBETOQHUO
Vupasnsembiii | YIpaBj€HHE CBETOAMOIOM Hepes3 Beinonnenue
«BPYUHYIO» KHOIIKY IIPOrpaMMBbl
CBETOHO/
[Ibe3omuuamMuk  |[IporpaMMuUpOBaHHE  3BYKOBOTO | BBINOJIHEHHE
CUTHaza IIPOrpaMMBbl
doropesucrop |Mcnonp3oBanue naruuka |[IpakTraeckoe
OCBELIEHHOCTH 3aJ]aHue
CeeroquonHas  |[loakmiouenne W ynpasienue|lIpakTuaeckoe
cbopka cOOpKO¥ CBETOUOIOB 3a/laHue
TakroBas kHonka |[IporpammupoBanne  Haxkarud |[IpakTnyeckoe
KHOTIOK 3a/laHHE
CunresaTop Coznanue 3BYKOB c|Bpinonuenue
ucnons3oBanueM Arduino IpOrpaMMBbl
Jpebesr O6paborka apeGesra KOHTakTOB BlIpakruyeckoe
KOHTaKTOB cxeMax 3a/laHuE
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CeMHCErMEHTHBI | YTIpaBIICHHE

CEMUCECTMEHTHBIM

ITpakTHyeckoe

5 il ©HIUKaTOp HH/IMKaTOPOM 3aJJaHue

1 IMepenaua paHHbIy OTIIPaBKa JAHHBIX C Arduino [TpakTHyeckoe

6 Ha [1K Ha [1K 3aJlaHue

1 [Tepenaya nansbix [IppeM AaHHBIX C [IK =na [TpakTudeckoe

7 clIK Arduino 3a/laHue

1 LCD mucrteit |Padora ¢ XKK- [TpakTHUeCcKOE

8 JUCIUIEEM 3aJlaHue

1 CepBonpuso/ VYnpasiieHue [TpakTrueckoe

9 CEpBONPUBOIOM 3a7aHue

2 [laroBsii [TporpammupoBaHue mraroBor{l [pakTuyeckoe

0 JIBUraTellb JIBUTATENS 3aJJaHUE

21 JBurarenu [IporpaMmupoBanue  paboThI [TpakTryeckoe
IIOCTOSIHHOT'O TOKd JIBUIaTEIsIMH 3ajaHue

2 Jaruuk muaun - |PaGora ¢ 1aTYHKOM [TpakTHyeckoe

2 JTHHUH 3aJJaHue

2 VYnpasieHue —11Q YrpasieHue ycrpoiicteoM | [IpakTuyeckoe

3 UK xanaiy uepe3 UK 3aJJaHue

2 MobuibHast Ynpasnenue MoOunpHOU |[IpakTHyecKoe

4 wiathopma miatdopmon 3aJ]aHNe

P CoOopxka C6opka  pobora  na  Oase|IIpakTiyeckoe

5 MOOMIIbHOM MOOMIBHOM TIATQOPMBI 3a/laHue
1aTopmbl

11




2 1 C6opxka CGopka ManumynsTopa Ha Oase |IIpakThieckoe

6 manunyiastopa | Arduino 3aJJaHuE

2 1 [IporpammupoBas [IporpaMmupoBanme  JBIKeHHH | [IpakTHyeckoe

7 ue po0OoTa{MaHUIYJIATOPA 3aJ]aHne
MaHUTYJISATOPA

2 1 Odopmnenue Odopmienue npoekTHo#| IIpoBepka

8 NPOEKTa JIOKYMEHTALH oopmieHus

2 2 Odopmiienue [ToxroroBka K  3allUTe [Tposepka

9 NpoeKTa IPOEKTA oopmeHus

3 2 3amura [Ipe3enranyss ©  3alIUTa O1ieHKa 3aILHThI

0 NPOEKTA NPOEKTa NPOEKTa

3 2 Odopmiienue Odopmnenne npoexTHo#| I IpoBepka

1 MPOEKTa JOKyMEHTaLUH ohopMieHuUs

Ob6ecneyenune NporpaMMbl

MeToauueckoe odbecrneuenue:

1. Meroagudeckue pa3pabOTKH 10 OCHOBaM IMPOrpaMMHUPOBAHHUA HA miardopme
Arduino;

2. Harnsgaslie mocoOust ¥ pe3eHTal|y 110 UCIOJIb30BAHUI0 MUKPOKOHTPOJUICPOB
Y DJICKTPOHHBIX KOMIIOHEHTOB,

3. OGpasipl Moziesieil pOOOTOTEXHHYECKHUX YCTPOMCTB;

12




4. CxeMsl 2JIEKTPUYECKHUX [CTIel U YepTEeXHU [JIsk COOPKHU IPOEKTOB;

5. TectoBbl€ 3aaHus U yIpaXHCHUA 1A 3aKPETICHUA Mmarcpuaiia.

MarepHalbHO-TeXHHYecKoe ofecnedenne (000pyIOBAHHbIH KOMNbIOTEPHbIH

KJj1ace):
Ne HaumeHnoBaH Ennanna |KonudecTBo
ue M3MEpEH
sl
1. [lepudepuiinbie  yCTpOHCTBA l(KOMHI:IOTCprIe IIIT. 8
MBIIIIH)
4 [Iporpammuoe obecrieuenne Arduino IDE HIT. 8
5 Kommbrorep IIIT. 8
6 KOMIUIEKT 3JIEKTPOHHBIX KOMIIOHEHTOB H IIT. 8
MHKPOKOHTPOJLIEP

IIporpammHuoe obecnieyenme:

1. Arduino IDE mis nporpaMMHupOBaHus MUKPOKOHTPOJUIEPOB;

2. JlpaiiBepa mns paboThi ¢ ceHcopamu U Moayisimu (Bluetooth, MK u zip.);

IpuMeuanne: MaTepUaIbHO-TEXHUYECKOE —oObecrieueHue MOXeT — ObITh
OGHOBJICHO WM M3MEHEHO B 3aBUCHMOCTH OT TEKYIIMX BO3MOKHOCTEH HIKOJIBI

win uenrtpa «Todka pocTtay.

Kanenaapuplii yueOHblii rpapux

Dranel 00pa30BaTEIbHOIO IpoLecca 1 rox

[IpomomkuTenbHOCTE  yueOHOro  rona, | 36

HEOCIA

13




KonuuecTBo yueOHBIX THEN

108

[TponomkurensHOCTS | 1 Ioyroaue

y4eOHBIX MEPHOIOB

02.09.2024- 31.12.2025

2 Monyroaue

12.01.2024- 31.05.2025

BospacT nerei, ner 12-15
[TpoaoIKUTENBHOCTD 3aHATHS, Yac 1

Pexxum 3anarus 1 pa3/nen
I'omoBas yueOHasi Harpys3ka, 4yac 34
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