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INOACHUTEJIBHASA 3ATINCKA

[IporpamMma pa3paboTaHa B COOTBETCTBHM C HANpaBICHUSIMH TOCYAapCTBEHHOU
00pa3oBaTeNbHON MOJIUTUKA U COBPEMEHHBIMH HOPMATUBHBIMH JJOKYMEHTaMH (peepanibHOTO U
PErnoOHAILHOTO YPOBHS B chepe 0Opa3oBaHus, a Takxke JokaibHbIMU akTamu JJJIT

B mHacrosimee Bpemsi 3ajauya  MHHOBAllMOHHOTO  Pas3BUTHsS  CTPAaHBl  TpeOyeT
COOTBETCTBYIOILIETO Pa3BUTHS 00pa30BaTENbHON Cpelbl, B TOM 4YHCIE Pa3BUTUSA JETCKOTO
TEXHHYECKOTOo TBOpuecTBa. OMHON M3 Hamboyiee NMHHOBAIIMOHHBIX 00JacTeil B cepe AeTCKOro
TEXHUUYECKOT0 TBOPYECTBA SABIIETCS 00pa3oBareibHas pOOOTOTEXHUKA.

I[HSI ;[aaneI?Imero Pa3sBUTHA METOJ0B ITPOU3BOACTBA, YCOBCPIICHCTBOBAHUA TCXHOJIOIUA
M3TOTOBJICHHUSI U KOHCTPYHMPOBAaHUS KAaK HOBBIX TOBapOB, TaK U CO3/IaHUS HOBBIX TEXHOJIOTHH
MIPOU3BOJICTBA HEOOXOIUMO 00y4YaTh COBPEMEHHYIO MOJIOJICKh OCHOBAM KOHCTPYUPOBAHHS U
MPOrpaMMUPOBAHUS KaK €IMHOTO npeaMera. Benp kaxaomy peGeHKY HHTEPECHO, KaKk ycTpoeHa
U paboTaeT o4yepeiHas UrpyIKa, MOMaBIIas K HEMY B PYKH.

OcHOBHbIE XapaKTEePUCTUKH NPOrPaMMbl

Hanpasnennocms npozpammul

HamnpaBneHHOCTh TpOrpaMMBbl — TEXHUYECKASI.

[IporpaMMa HampaBiieHa Ha 3HAKOMCTBO M OCBOEHHUE YYAIlUMUCA COBPEMEHHBIX
TEXHOJIOTHI TPOrPaMMHUPOBAHMS M CO3JaHHUS POOOTHU3MPOBAHHBIX YCTPOMCTB Ha IuiaTdopme
ApayuHo.

AKmyanvsHocms npozpammol

AKTyaJqbHOCTb JJaHHOH MporpaMmbl  OOYCJIOBJIE€HAa CTPEMMTENbHBIM  pa3BUTHEM
MH(POPMALMOHHBIX TEXHOJOTHHA, MPH CYIIECTBYIOMIEH OOJNBIION 3aJepKKE HX OCBOCHHS B
0o0pa30oBaTeNbHBIX  yupexJaeHUsX. Tak ke ecTb Oojbllasg MOTPEOHOCTh HAy4yHBIX M
IIPOM3BOJICTBEHHBIX OPTaHU3alUi B CEUAINCTAX B JaHHOU cdepe.

OOpa3oBarenbHbI IpolECC Yy Y4YaIIMXCS CHOCOOCTBYET pPAa3BUTHIO 3JIEMEHTOB
TEXHOJIOTMYECKOM KYJIbTYpPBhI, KAK BaXKHBIX COCTABIIAIOIINX KYJIbTYPbl COBPEMEHHOTO YEJIOBEKA. Y
nereit GopMuUpPyrOTCs 3HAaHUS 00 OCHOBHBIX PUHIIMIIAX IPOTPAMMHUPOBAHUSI MUKPOKOHTPOJIIEPOB
Y CO3/IaHUS HA UX OCHOBE POOOTOTEXHUYECKUX CUCTEM.

Omauuumenvnvle 0codOeHHOCMU NPOZPAMMBL

B ornuune ot yxe cymectBytomux JJOOII sToro HanpaBieHus, ydanuecs M0 JTaHHOM
OporpaMMe CMOTYT OCBOMTH TPHUHIMIIBI  CAMOCTOSITEIBHOIO  CO3JaHUS  COOCTBEHHBIX
pOOOTOTEXHUUECKUX MPOEKTOB Ha 0a3e MUKpPOKOHTpouiepoB ApayuHo. [locie xaxmoil HOBOM
TEMBI O BO3MOXKHOCTSIX MHUKPOKOHTPOJIJIEPA U €r0 MOAYJIEH JAeTCsl TBOPYECKOE 3aJaHue s
3aKperyIeHUs] MOJIyYEHHBIX 3HAHUW M HMX CaMOCTOSITEIIbHOIO IMPUMEHEHHS B COOCTBEHHBIX
IIPOEKTaX. [lannble HaBbIKU MIOMOT'YT JaJbHEHIIEMY CaMOCTOSITEILHOMY
CaMOCOBEPILIEHCTBOBAHUIO JMYHOCTH M Pa30BbIOT HH)KEHEPHbIE CIOCOOHOCTH A Oymayuiei
npodecCHOHATBLHOMN 1A TENTbHOCTH.

Aodpecam npozpammut

[Iporpamma npenHa3zHaueHa Uil MaTbUUKOB U JieBodek 12-17 ner, umeromux 6a30Bble
HaBblkM BiajgeHus [IK w Kemarommx HayduThCs IPOrpaAMMHUPOBATH MHUKPOKOHTPOJUIEPHI H
CO3/1aBaTh Ha UX OCHOBE COOCTBEHHBIE MTPOCKTHI.

Yposenwv oceoenua npocpammor
YpoBeHb OCBOCHUS — 0A30BBIH.

Cpok u 00vem oceoenus npozpammol
[Tporpamma paccuntana Ha aBa rona ooydenus, 480 yueOHbIX yacoB. [1epBEIif U BTOpO
rox o0yueHHs 1o 240 yueOHBIX 4acoB €XKETOHO.



Llenv npozpammer:

Pa3Butre TEXHMYECKUX UM MHXKEHEPHBIX CIIOCOOHOCTEH y4alluxXcsi Ha OCHOBE W3Y4YEHUS
AIIEKTPOHUKU W MPOrPaMMHUPOBAHHUSA, a TaKXKe CO3JaHHEe COOCTBEHHBIX IPOEKTOB Ha 0asze
MHUKPOKOHTPOJIJIEPHOH TIJIaThl APAYHHO.

3aoauu npozpammol
Obyuarowue:

e O3HAKOMUThH Y4YAIIUXCS C KOMILJIEKCOM Oa30BBIX TEXHOJOTHH, MPUMEHSIEMBIX IPHU
CO3aHUH POOOTOB C MCIOJIL30BAHUEM COBPEMEHHBIX Pa3padOTOK MO pOOOTOTEXHHUKE B 00JIACTH
o0pa3zoBaHus;

® HAyYNTh OCHOBHBIM TIpHeMaM COOpKH M TPOrPaMMHUPOBAHUS POOOTOTEXHUYECKUX
cpeAcTB Ha 0a3e MUKPOKOHTPOJUIEpa ApyuHO;

e chopMUpOBaTh OOIICHAYYHBIE W TEXHOJOTHYCCKUE HABBIKM KOHCTPYHPOBAHUS U
MPOSKTUPOBAHHSI;

e 00y4nTh OCHOBaM  si3blka  nporpammupoBanuss C++ Ha  OCHOBE  Cpebl
nporpamMupoBanus Arduino IDE;

e chopMupoBaTh 0a30BEIC 3HAHUS B 00JIACTH (DH3UKHU AIEKTPUUIECTBA, SJICKTPOTEXHUKH U
CXEMOTEXHHUKH.

Pazeusarowue:

e Pa3BUTH [M03HABATENbHYIO AKTUBHOCTH B cpepe MHHOBALIMOHHBIX TEXHOJIOTHI;

® [IPUBUTH YyBCTBO TEXHUUYECKOI'O BKYCa;

® Da3BUTh y YYAIIUXCS OCHOBBI MHXXEHEPHOI'O MBINUICHMS, HAaBBIKM KOHCTPYMPOBAHWI,
POTPaMMHUPOBAHUS U d3PPEKTHBHOTO HCIIOJIE30BAHUS KHOCPHETHYECKIX CHCTEM;

® Pa3BUTh COCPEAOTOUEHHOCTh M IIEJIEYCTPEMIICHHOCTh B paboOTe C BBICOKOTOYHBIM
o0opynoBaHuEM;

® Pa3BUTh MEJIKYIO MOTOPUKY, BHUMATEIBHOCTh U aKKypaTHOCTB;

® Pa3BUTh CAMOCTOSITEILHOCTh U CAMOKOHTPOJIb IPH PEANM3ALUN ITPOECKTOB;

® Pa3BUTh CIOCOOHOCTH pabOTaTh B KOJJIEKTUBE, YMEHUE OKa3bIBaThb MOJJEPKKY B
peanu3alyy 4y>KUX UJei U B3auMoJieiicTBHE AJIsl TOCTUKEHUS OOIINX LieseH.

Bocnumamenvhuie:

e Bocniutare mHTEpec K 00pa3oBaTebHOMY MPOLECCY MPHU HW3YYEHHH MHHOBAIIMOHHBIX
TEXHOJIOTHH;

® MOBBICUTh MOTHBAIIMIO YYAIIMXCS K H300pETAaTEIbCTBY M CO3JaHUI0 COOCTBEHHBIX
pa3paboToK;

® BOCIIMTATh HHTEpEC K MpodeccusiM B cepe NHHOBAIIMOHHBIX TEXHOJIOTH;

® BOCITUTATh OOBEKTUBHYIO CAMOOIIEHKY CBOMX BO3MOKHOCTEH U TOCTHIKEHUH B TIpoliecce
oOy4deHus;

® BOCIIMTaTb IIO3UTUBHBIC HPABCTBCHHO-3TUYCCKUC YCTAHOBKM II0 OTHOMICHHUIO K
CBEPCTHHKAM U CTApIEMY TOKOJICHHUIO;

® BOCITUTATh YYBCTBO OTBETCTBEHHOCTH 3a CBOIO JICSITEIILHOCTD.

IInanupyemvle pe3ynbmamaol 0C60eHUA YHAUUMUCA RPOZPAMMDbL
Jluunocmmuuie:

e [loBbIcHTCS MHTEpEeC K 00pa30BaTEIbHOMY MPOIECCY MPU U3YYCHHUH WHHOBAIIMOHHBIX
TEXHOJIOTHI;

® [IOBBICUTCA MOTHBaLUA YYalIUXCA K I/I306peTaTeJ'H)CTBy U CO3JaHUIO COOCTBEHHBIX
pa3paboToK;

® TIOBBICUTCS] HHTEpEC K MpodeccrsiM B chepe NHHOBAIIMOHHBIX TEXHOJIOTHH;
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® CO371aCTCsl OOBEKTUBHAS CAMOOIICHKA CBOMX BO3MOKHOCTEH U JIOCTIDKEHHI B TIpoIiecce
oOy4eHus;

® MOSIBSITCS [MO3UTHBHBIC HPABCTBCHHO-ITHYECKHE YCTAHOBKH [0 OTHOIICHHIO K
CBEPCTHUKAM U CTapIIeMy TTOKOJICHHUIO;

® TIOSIBUTCS YyBCTBO OTBETCTBEHHOCTH 3a CBOIO JICATCILHOCTD.

Memanpeomemnuvie:

e Yyamuecsi pPa3oBBIOT I[I03HABATEIbHYIO AaKTHUBHOCTh B cdepe WHHOBALIMOHHBIX
TEXHOJIOTHI;

® y yUaluXxcs MOSBUTHCS 9yBCTBO TEXHUYECKOTO BKYCa;

® Pa30BBIOTCS OCHOBBI ~HMHXKCHEPHOTO  MBIIUICHUS, HABBIKM KOHCTPYHUPOBAHUS,
POrpaMMHUPOBaHUS U Y3PPEKTUBHOTO UCTIOIH30BAHMS KHOCPHETHICCKUX CHCTEM;

® Pa30BbETCA COCPEIOTOYCHHOCTh U LIEJICYCTPEMJICHHOCTh B paboTe ¢ BBHICOKOTOYHBIM
00opyI0BaHUEM;

® Pa30BBETCS MEJIKas MOTOPHKA, BHUMATEILHOCTh U aKKYPAaTHOCTb;

® PAa30BBETCS CAMOCTOSTEIBHOCTh M CAMOKOHTPOJIb IIPH PEATU3AIMU TPOCKTOB;

® Pa30BBETCA CIIOCOOHOCTh paboTaTh B KOJUIEKTHBE, YMEHHUE OKa3bIBaTh MOJICPKKY B
peanu3alnuy 4yKuX Ueil 1 B3auMOJEHCTBUE JIJIs TIOCTHXKEHUS OOIIHX IeNIeH.

Ilpeomemnvie:

e Yuyaiyecss 03HAKOMSTCSI C KOMIUICKCOM 0a30BBIX TEXHOJIOTHH, MPUMEHSEMBIX IPU
CO3/IaHUH POOOTOB C UCTIOJIB30BAHUEM COBPEMEHHBIX Pa3paboTOK MO pOOOTOTEXHHUKE B 001aCTH
oOpa3zoBaHusi;

e 00y4aTcsi OCHOBHBIM MpHEMaM COOPKH W HPOrPaMMHPOBAHHS POGOTOTEXHHYECKHUX
cpelcTB Ha 6a3e MUKPOKOHTpOILIEpa ApyHHO;

e mpuoOpeTyT OONICHAYYHBIE ¥ TEXHOJOTHYCCKUC HABBIKM KOHCTPYMPOBAHUS H
POCKTHPOBAHHSL.

e o0yuarcst OCHOBaM  s3plka  OporpammupoBanus C++ Ha  OCHOBe  Cpe/bl
nporpammupoBanust Arduino IDE;

e mojydar 0a3oBble 3HAHHWS B O0JACTH (DU3MKH DJIEKTPUYECTBA, DJIEKTPOTEXHHUKHA H
CXEMOTEXHHKH.

Oprasn3annoHHO-NeAArOrNYeCKNe YCJIOBUS PeaTu3alui NPOrpaMMbl

A3vik peanuzayuu
[Iporpamma peasnsyercst Ha TOCY1TapCTBEHHOM si3bIke PO.

@Dopma obyuenusn
[IporpamMma peanuzyetcst B O4HON (opMme.

Ycnosusa naéopa yuawuxca:

Jlnst oOyuenust HaOuparoTcsi Bce skenawomme 12-15 71eT Ha OCHOBaHMHM MHCHMEHHOTO
3asBJICHUS pOAMTENEeH (3aKOHHBIX TpeACTaBUTENeH peOeHKa), CKIOHHBIX K TEXHHYECKOMY
TBOPYECTBY U MPOCKTUPOBAHUIO U KCTAIOIUX PA3BUTH CIIOCOOHOCTH HHXXCHCPHOT'O MBIIIIJICHUA U
KOHCTPYKTOPCKHE CIIOCOOHOCTH.

Ycnosus ¢popmuposanun epynn:
Jns  pealM3alMy  MPOrpaMMbl  MOXET  OCYIIECTBIIATHCS  (OPMHUPOBAHUE  Kak
OJIHOBO3PACTHBIX, TAK M PA3HOBO3PACTHBIX I'PYIIIL.

Ha BTOpoOii ron 00ydeHus NpUHUMAIOTCS BCE yJallldecs, YCHEIIHO MPOIIEIINe MePBhIi
roj; oOyueHus, a Takxke jnetu 13-16 ner, uMmeronye HeoOX0AUMbIE HABBIKUA MPOTrPAMMHUPOBAHHS
MHUKPOKOHTpOJIEpa ApIyHHO.



Konuuecmeo yuawuxcs 6 zpynnax:
KonuyecTBo yuammxcs B rpyrie nepBoro rojga ooydenus 15 genosek, Broporo roga — 12

YCJIIOBCK.

Ocoobennocmu opzanu3zayuu 00pa3oeamenbHo20 npoyecca:

OO0ydeHue MPOXOJUT C TNPUMEHEHHUEM KOMIIBIOTEpHOro obopyaoBanus. Kaxabiit
yyalmuncss paboTaeT 3a MHIMBUAYAJTbHBIM MEPCOHATIBHBIM KOMIIBIOTEPOM WM HOYTOYKOM. B
TeYeHHe OOy4eHHUs KaKIbli ydamuiicss paboTaeT HaJl COOCTBEHHBIM IPOEKTOM, MPUMEHSsS
NOJIyYCHHBIE 3HAHUS U OMBIT €ro YCOBEpIICHCTBOBaHU. [Ipyn HEOOXOIUMOCTH, 3aHATUS MOTYT
MPOXOJIUTH B IUCTAHIIMOHHOM popme 0OyueHus.

Dopmul opeanu3zayuu 0eAmMeabHOCIU YUAUUXCA HA 3AHAMUN:

@®opMbI  OpraHu3alUK JICATEIBHOCTH ydamuxcsi — (pOHTalIbHAs, TPYNIoBas U
WH/IMBUYAJIbHO-TPYIIIOBas. 3aHATUS MOTYT NMPOXOIUTH B (OpPME JIEKUUH C JEMOHCTpaluei
NIE/IaroroM ajropuTMa Crioco00B JACUCTBHI, MPAKTUYCCKHUE 3aHATUS HA KOMITBIOTEPE, SKCKYPCHH,
BBICTABKH, CODEBHOBAHHSI.

JlonycTMO 00bEIMHEHUE B OJIHOM IPYIINE YJYaluxcsi pasHoro Bo3pacra. bosee onbITHbIC
CTapIIMe YydYamlyecs MOTYT CTaTh TOMOIIHHKAMH Uil HAYMHAIOIIUX, IOMOTas HOBHUYKAM
OCBaWBaTh NMPHEMbI paboThI. Takasi B3aMMOIIOMOIIb BOCIIUTHIBACT KOJUICKTUBU3M, OTBETCTBEHHOE
OTHOIIICHUE K TPYY U CO3aET N00pOoKenaTesbHyt0 atMochepy.

[Tpu HEOOXOMUMOCTH, 3aHATUS MOTYT IPOXOJIUTh B TUCTAHIIMOHHOW (GopMe 00ydeHus,
Opd 5TOM MOTYT TPUMEHATHCS pa3iIndHble (OPMBI TMOJAYM MaTepuaia (Mpe3eHTaIus,
BUJICOPOJIMK, BHJICO-KOH(QEPEHIMS B PEKUME OHJIAHH WIIM B 3allUCH, TEKCTOBOW YaT MEXIY
NearoroM M ydJaumMmucs), (opMbl B3aUMOACWCTBHUS IEAarora ¢ y4eHUKaMu (B peaJbHOM
BPEMEHU, B PEKUME ITOOYEPEIHOTO OOMEHA COOOIECHUSAMH) U (POPMBI OTYETHOCTH yJalTUXcsi 00
YCBOGHHH Martepuajia (OTBETHl B PEaJbHOM BPEMEHH, MPOBEPOYHBIE TECTHI, CAMOCTOSTEIHHO
BBIIIOJIHCHHBIE 3a/IaHus). TEXHUYECKUMH YCTPOWCTBAMH JUIS TPOBEACHUS 3aHATHH B
JTUICTaHIIHOHHOM PEXHME MOTYT SIBJISTHCS MEPCOHATBHBIE KOMITBIOTEPHI, TUTAHIIETHI, CMAPT(OHBI
U aHaJOTWYHbIE YCTpOHCTBa. B 3aBUCHMMOCTM OT ycCIOBHH NpOBENEHHS IUCTAHIIMOHHOTO
O0y4YeHHs, TEXHUYECKUMH CPEICTBAMH CBS3M MOTYT  SIBISATBCS:  IUIATQOPMBI IS
BuieokoHdpepeniuit (SKype, Zoom, Discord u ananornunsie), meccermxepsl (WhastApp, Viber,
Telegram u ananorunussie), conpaibubie cetd (BKonrakre), oomienue no e-mail, ncronb3oBanue
Goolge-unctpymenToB. B03MOXXHO HCIONIB30BaHUE HWHBIX CPEJICTB CBSI3H, B Cllydae WX
3 PEKTUBHOIO MPUMEHEHUS B TUCTAHIIUOHHON (opMe 00yueHHs.

Mamepuanvno-mexnuueckoe oCHaweHue NPOZPAMMBL:
VueOHbIl Kacc MMEeT Heo0Xoaumoe OOOpYJOBaHME M HMHCTPYMEHT [UIs 3aHATHH,
BBICTABOYHBIN CTEH]I AJIs TOKa3a 00pa31oB MO TEKYLIUM TEMaM.
O6opynoBanue U TpuOOPHI

HaumeHnoBanue KoimuecTBo
ITepcoHaIbHBIN KOMIIBIOTED 15
WuTepakTHBHAS JOCKA 1

Croun U1 KOHCTPYMPOBaHUS 15
VYueOHbIit HaOop ApayuHo (1u1ata MukpokonTposuiepa Arduino UNO,

MakKeTHasl Iu1aTa, Habop JaTYMKOB, IBUraTeIet, COSMHUTEIbHBIX 15
MIPOBOJIOB U PAIUOITIEMEHTOB)




[Tporpammuoe obecnieueuue Arduino IDE 15
CrnecapHoe 000pynoBaHNE 1
[TastbHOE 00OPYIOBAHUE M MATEPHAIIBI 1
[udposoii Tectep 1

Kaopoeoe obecneuenue npozpammot

[IporpaMmy peanu3yer megaror IOMOJHUTEILHOTO OOpa30BaHMs, COOTBETCTBYIOIIMIA
KBUTM(UKAIIMOHHBIM ~ XapaKTEPUCTUKaM IO  JOJDKHOCTH  «II€Jaror JIOMOJHUTEIBHOTO
00pazoBaHU.



Y4eOHblIi M1aH
JAOIOJIHUTEIbHOM 001epa3BuBaloNleid MPorpaMMbl
«pO00TOTEeXHUKA HA APAYHHO»

NMEePBOro rojia 00y4yeHust

HazBanue pasaciia, TEMbI

KonnuectBo yacos

Bcero

Teopus

[Ipak-
THKa

Dopmbl
IIPOMEKYTOUYHON
aTTecTalluu U
KOHTPOJISI

BBoaHoe 3angatue

3

2

1

YceTHBIN onpoc

TeopeTnyeckue OCHOBBI
ANEKTPOTEXHUKU

21

12

YcrHblii onpoc,
BBIIIOJIHEHHE
KOHTPOJIBHOT'O
3aJJaHus

Amnmnaparnas 9acte Arduino Uno

18

10

YerHbI onpoc,
BBITIOJTHEHUE
KOHTPOJIBHOT'O
3a/laHus

[IporpammupoBanue Ha C++ B cpeze
Arduino IDE

33

11

22

VYcrHblii onpoc,
BBITIOJIHCHHE
KOHTPOJIBHOTO
3a/laHus

[Ipocteie mpoekTsl Ha Arduino Uno

75

25

50

Coopka u
POrpaMMHUPOBaH
U€ 3a4ETHOTO
MIPOCKTA

[IpoekThI ¢ HCTI0JIB30BAHUEM
MOJKJIFOYAEMBIX MOAYJIEH

81

30

51

COopka u
MPOrPaMMHUPOBAH
Ue 3a4eTHOTO
MIPOEKTa

3aueTsl

VYerHbI onpoc,
cOopka u
IpOrpaMMHpPOBaH
Ue 3a4eTHOTO
POEKTa

Htorosoe 3aHsaTHE

BricTaBka

Hroro:

240

87

153




Y4eOHblIi M1aH
JAOIOJIHUTEIbHOM 001epa3BuBaloNleid MPorpaMMbl
«pO00OTOTEeXHUKA HA APAYHHO»

BTOPOI0 rojia 00y4yeHus

HazBanue pasaciia, TEMbI

KonmuectBo yacoB

Bcero |Teopust

[Ipak-
THKa

Dopmbl
IIPOMEKYTOUYHON
aTTecTalluu U
KOHTPOJISI

BBoaHoe 3angatue

3 1

2

YceTHBIN onpoc

IIporpammupoBanue
POOOTOTEXHUYECKHX CHCTEM.

15 5

10

YcrHblii onpoc,
BBIIIOJIHEHHE
KOHTPOJIBHOT'O
3aJJaHus

AJTOpUTMBI IBUXKEHUS poOOTa HA
MPOCTHIX TaTYMKAX.

33 8

25

YcerHbI onpoc,
BBITIOJTHEHUE
KOHTPOJIBHOT'O
3a/laHus

Anroput™msl 1BUXKEHUS poOOTa Ha
JATYMKaX IOJIOKECHHUS.

66 20

46

VYcrHblii onpoc,
BBITIOJIHCHHE
KOHTPOJIBHOTO
3a/laHus

AJTOpUTMBI IBHXKEHUS poOOTa HA
JTATYMKAX JIMHUH.

o1 14

37

Coopka u
POrpaMMHUPOBaH
U€ 3a4ETHOTO
MIPOCKTA

Anroput™Mbl paboThl MAaHUITYJISTOPA.

36 6

30

COopka u
MPOrPaMMHUPOBAH
Ue 3a4eTHOTO
MIPOEKTa

JlucTaHIIMOHHOE yIIpaBJICHUE
JBIKEHUEM poOoTa.

24 6

18

Coopka u
POrpaMMHUPOBaH
Ue 3a4ETHOTO
MPOEKTa

3ayeThl

YeTHBI onpoc,
cOopka u
IIPOrpaMMUPOBAH
W€ 3a4eTHOTO
IIPOEKTa

Hrorosoe 3ausartue

BricTtaBka

Hroro:

240 64

176




PABOYASA ITPOI'PAMMA
JAOIOJIHUTEIbHOM 001epa3BuBaloNleid MPorpaMMbl
«Po0oTOTEXHMKA HA APAYHHO»

NepBOro rojx 00y4eHus

Ocobennocmu npozpammel nepeo2o 200a 00y4eHUA U OP2aAHU3AUUU 00PA308aAMEIbHO20
npouecca:

Bo Bpems 00yuenus yvamiyecs o JaHHON IporpaMMe CMOTYT OCBOUTh HPUHLIHUIIBI
CaMOCTOSITENIFHOTO CO3/IaHUs COOCTBEHHBIX POOOTOTEXHUYECKUX ITPOEKTOB Ha Oaze
MUKPOKOHTPOJUIEpOB ApiyuHo. [Tocie kax 101 HOBOM TEMbI O BO3MOMXKHOCTSIX
MUKPOKOHTPOJUIEPA U €r0 MOAYJIEH, 1AE€TCsl TBOPUECKOE 3a/1aHNE JJIs 3aKPEIJICHUS OIYy4YEHHbIX
3HAHUU U UX CAMOCTOSITENIbHOTO MPUMEHEHUS B COOCTBEHHBIX MPOEKTax. JlaHHbIe HaBBIKU
MOMOTYT JIaJIbHEUIIIEMY CaMOCTOSATEILHOMY CAMOCOBEPIIICHCTBOBAHUIO JINYHOCTH U Pa30BBIOT
WHXEHEpPHBIE CIOCOOHOCTH ISl OyAyIIel npodeccuoHanbHOMN 1eATeIbHOCTH.

Ilenw nepeozo zooa ooyuenua:

Pa3BuTHe TEXHUYECKUX M HWHKEHEPHBIX CIIOCOOHOCTEH YyYalluXcsi Ha OCHOBE M3Yy4YeHUs
JICKTPOHUKH ¥ TPOTPAMMHPOBAHMS, a TaKXKE CO3JaHUI0 COOCTBEHHBIX IPOCKTOB Ha 0Oa3e
MUKPOKOHTPOJUIEPHOM ATl ApIyHHO.

3aoauu nepeozo zooa odyuenun:
Obyuarowue:

e O3HAaKOMUThH Yy4YaIIUXCS C KOMILJICKCOM O0a30BBIX TEXHOJIOTHH, MPUMCHSIEMBIX IPHU
CO3IaHUH POOOTOB C MCIOJIL30BAHUEM COBPEMECHHBIX Pa3padOTOK MO0 pOOOTOTEXHHUKE B 00JIACTH
o0pa3zoBaHus;

® HAyYNTh OCHOBHBIM TIpHeMaM COOPKH ¥ TPOrpaMMHUPOBaHUS POOOTOTEXHHUYECKUX
CpencTB Ha 0a3e MUKPOKOHTpOILIepa ApIyHHO;

e chopMUpOBaTh OOIIEHAYYHbIE W TEXHOJOTHYECKHE HABBIKM KOHCTPYHPOBAHUS U
MPOEKTUPOBAHUS;

e OOyYnUTh OCHOBaM  s3bIka  TporpammupoBanuss C++ Ha  oCHOBE  cpeibl
nporpammupoBanus Arduino IDE;

e chopMupoBath 0a30BbIe 3HAHUS B 00JacTU PU3UKU DJIEKTPUUECTBA, DIEKTPOTEXHUKHU U
CXEMOTEXHHUKH.

Pazsusarouue:

¢ Pa3BuTh M03HABaTEIbHYIO aKTUBHOCTH B C(hepe MHHOBAI[MOHHBIX TEXHOJIOTHIA;

® IPUBUTH YYBCTBO TEXHUYECKOTO BKYCA;

® Pa3BUTh y YYalllUXCSl OCHOB MH)KEHEPHOT'O MBIIUICHUS, HaBbIKM KOHCTPYMPOBAHUS,
IpOTrpaMMHUPOBaHUS U 3PPEKTUBHOTO MCIIOJIb30BaHUS KUOEPHETUUECKUX CUCTEM;

® Pa3BUTh COCPENOTOYEHHOCTh M IIENIEYCTPEMIICHHOCTh B paboTe ¢ BBICOKOTOYHBIM
o0opynoBaHueM;

® Pa3BUTH MCJIIKYHO MOTOPUKY, BHUMATCIbHOCTE U AKKYPATHOCTb,

® Pa3BUTH CAMOCTOATCIIBHOCTh U CAMOKOHTPOJIb ITPH pCaJin3allii IIPOCKTOB,

® Pa3BUTh CHOCOOHOCTH paboTaTh B KOJUIEKTHBE, YMEHHUE OKa3bIBaTh MOJICPKKY B
peanu3anuy Yy>KuxX UAeH U B3aUMOJICHCTBUE TSl TOCTUKEHUS OOIINX TISIICH.

BocnumamenvHhvie:

e Bocintate uHTEpec K 00pa3oBaTeIbHOMY MPOIECCY MPH M3YYSHHH WHHOBAIIMOHHBIX
TEXHOJIOTHH;

® TIOBBICUTh MOTHUBAIIMIO YYAIIUXCS K H300pETaTelnbCTBY M CO3JAHUI0 COOCTBEHHBIX
pa3paboToK;

® BOCITUTATh UHTEPEC K MpodeccusiM B chepe MHHOBAIIMOHHBIX TEXHOJIOTHI;
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® BOCITUTATh OOBEKTUBHYIO CAMOOIICHKY CBOMX BO3MOKHOCTEH U TIOCTUKECHHUH B TIPOIIECCEe
oOy4eHus;

® BOCIIUTATh [O3UTHUBHBIC HPABCTBEHHO-3TUYECKHE YCTAHOBKHM [0 OTHOIICHHIO K
CBEPCTHUKAM U CTapIIeMy TTOKOJICHHUIO;

® BOCITUTATh YYBCTBO OTBETCTBCHHOCTH 3a CBOIO JICSITEIHHOCTD.

Ilnanupyemoie pezynomamest nepeozo 200a 0dy4enus
Ilpeomemnvie:

e YVyamyecs: 03HAKOMSTCS C KOMILJIEKCOM Oa30BBIX TEXHOJOIMM, MPUMEHSEMBIX IpU
CO3J1aHUH POOOTOB C UCMOIB30BAHUEM COBPEMEHHBIX pa3padOTOK Mo poOOTOTEXHHKE B 007IacTH
o0pa3zoBaHus;

e 00y4arcsi OCHOBHBIM TNpUEMaM COOPKH M MPOTPAMMHUPOBAHHS POOOTOTEXHUYECKUX
CpelCTB Ha 0a3e MUKPOKOHTpoJIIepa ApIyHHO;

® IpUOOPETYT OOLICHAYYHbIE M TEXHOJOTMYECKHUE HABBIKM KOHCTPYHMPOBAHUSA MU
IIPOEKTUPOBAHNS;

e o0yyarcss OCHOBaM si3bIKa mporpammupoBanusi C++ Ha  OCHOBE  Cpeabl
nporpamMuposanus Arduino IDE;

e noy4aT OazoBble 3HAHUS B 00JacTH (U3UKU BICKTPUYECTBA, 3JIEKTPOTEXHUKU U
CXEMOTEXHHUKH.

Memanpeomemnvie:

e YVyamuecsi pPa3OBBIOT I[03HABATENbHYIO AaKTHUBHOCTh B cdepe WHHOBAIMOHHBIX
TEXHOJIOTHH;

® y yYalIuXcsl MOSBUTHCS YYBCTBO TEXHUUYECKOTO BKYCa;

® Da30BBIOTCSI OCHOBBI ~MHI)KEHEPHOTO  MBIIUICHUS, HABBIKU KOHCTPYHPOBAHMSI,
nporpaMmmMupoBaHus U 3G(HEKTUBHOTO UCITOIB30BAHUS KHOCPHETUUECKUX CUCTEM;

® Pa30BBETCS COCPEIOTOYCHHOCTh W IEICYCTPEMIICHHOCTh B pabOTe C BBICOKOTOYHBIM
000pyI0BaHUEM;

® Pa30BbETCS MEJIKasi MOTOPUKA, BHUMATEIbHOCTh M aKKYPAaTHOCTb;

® Pa30BbETCS CAMOCTOSTEIBHOCTh 1 CAMOKOHTPOJIb IPU PEAIM3ALUU TPOEKTOB;

® Pa30BBETCA CIOCOOHOCTH pabOTaTh B KOJUIEKTHBE, YMEHHUE OKa3bIBaTh MOJACPKKY B
peanu3anuy 9yKuxX Uaei U B3auMOJEHCTBUE IS TIOCTHXKEHUS OOIIHX IeNeH.

Jluunocmuule:

e [ToBbicuTCS MHTEpeC K 00pa3oBaTEIbHOMY MPOIECCY MPU U3YYECHHUH WHHOBAIIMOHHBIX
TEXHOJIOTHI;

® [TOBBICUTCS MOTHBAIIMSl YYallMXCSd K HM300pETaTeNbCcTBY M CO3JIaHUIO COOCTBEHHBIX
pa3paboToK;

® TIOBBICUTCS] HHTEpEC K MpodeccrsiM B chepe MHHOBAIIMOHHBIX TEXHOJIOTHH;

® co3/1acTCsl OOBEKTHBHAS CaMOOIIEHKa CBOUX BO3MOXKHOCTEH U JOCTHKEHHI B Mpoliecce
o0OydeHus;

® MIOSIBATCSL TO3UTHUBHBIE HPABCTBEHHO-DTHUYECKHE YCTAHOBKH 10 OTHOIIEHUIO K
CBEPCTHUKAM M CTapIIEMy ITOKOJICHUIO;

® [IOSIBUTCSI UYBCTBO OTBETCTBEHHOCTH 32 CBOIO JIEATENbHOCTb.

Cooepotcanue npozpammosl HEPEo2o 200a 0OyueHus
1. BgBoaHoe 3aHATHE

Teopemuueckas_yacms. TPOBEJCHHE WHCTPYKTa)xa MO TEXHHUKE Oe30rmacHoCTH (oOras
TEeXHHKa Oe301aCHOCTH, TEXHHWKAa 0€30MacHOCTH B Kjacce W ¢ paboToil Ha 00OpYyIOBaHHM),
UCTOpUYEcKas crpaBka 00 nHpopMaTuke, poOOTOTEXHHUKE U ANEKTPOHUKE. 3HAKOMCTBO C IJIAHOM
paboThI, JEMOHCTpAUSI TOTOBBIX MOJIENCH TEXHHUYECKHUX OOBEKTOB, JIEMOHCTpaIus padOTHl B
cpene nporpammupoBanust Arduino IDE.
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Ilpaxmuueckasn yacmys: Y CTHBINA OIPOC
2. Teoperuyeckue 0CHOBBI )JIEKTPOTEXHUKH

Teopemuueckas _4acmy: 3HAKOMCTBO C TOHSATUSAMHU 3JEKTPUYECTBO, 3akoH Owa,
IIEPEMEHHBIN U IOCTOSIHHBIHN TOK, [1€4aTHas U MAaKeTHas IJIaThl, KOMMYTalUsl; N3Y4EHHUE CBOMCTB
pano371EMEHTOB.

Ilpakmuueckas_uyacmbs: O3HAKOMIICHHE Y4YaIlUXCs ¢ HAOOpPOM pajMONIEMEHTOB U HX
CBOWMCTBaMHM; CO3JaHHE M MOAKIIOUEHHUE AIIEKTPUUYECKUX LeNel. YCTHbBIM Onpoc, BBINOJIHEHHUE
KOHTPOJIBHOT'O 3aJJaHUsl.

3. AmnmapatHas yactb Arduino Uno

Teopemuueckas uacms. 3HAKOMCTBO ¢ Tuiatoii Arduino Uno, uW3ydeHHE €€ CBOIICTB,
3HAaKOMCTBO C OCHOBHBIMH (YHKIMSMU KOHTpOJUIEpA; MOAKIIOUEHHE PaJAHOdJIEMEHTOB K
KOHTPOJUIEPY; UCIOIb30BaHUSI MOHUTOPA MOCIIEA0BATEIBHOIO IOPTa KOHTPOJLIEPA.

IIpakmuyeckas yacmu: cOOpKa y4alllUMUCS 3JEMEHTaPHBIX 3JIEKTPUYECKUX CXEM Ha 3aie
kouTpouiepa Arduino UNO. YcrHblit onpoc, BBINOTHEHUE KOHTPOIBHOTO 3a/1aHHS.

4. IIporpammuposanue Ha C++ B cpene Arduino IDE

Teopemuueckas yacmp.: 3HAKOMCTBO C A3bIKOM MporpammupoBanus C++ B cpeae Arduino
IDE, u3ydennie 0a30BBIX 3JIEMEHTOB SI3bIKa MPOTPAMMHUPOBAHUS MPU pabOTEe ¢ KOHTPOJLIEPOM
Arduino UNO, 3arpy3ka u oT/1ajika CO3J[aHHON MPOrPaMMBbI.

Ipaxmuueckas wacms: nporpammupoBanue kontposuiepa Arduino UNO B cpene Arduino
IDE Ha s3p1ke niporpamMupoBanus C++. CozmaHue MpOCThIX CXEM YIpaBiIeHUs. Y CTHBIH OIpoc,
BBINOJIHEHNE KOHTPOJIBHOTO 33/1aHUSI.

5. Ilpoctsie npoekTsl Ha Arduino Uno

Teopemuueckas uacmb: M3Y9CHHE CO3JIAaHUS NMPOEKTOB Ha 0a3ze KoHTpoiurepa Arduino
UNO; u3ydeHue criocoO00B MOAKIIOYEHHS U yIPaBICHUs] KOHTPOJJIEPOM M ITOMOIIBIO MPOCTHIX
PagodIEMEHTOB.

Ipaxmuueckas uacms: co31aHue TPOCTHIX IPOEKTOB Ha 0a3e koHTposiepa Arduino UNO
UCTIONB3YSl pa3IMyHbIe COYETAHUS PAJMODIIEMEHTOB W IMPOTPAaMMHPOBAHHUS KOHTpoOJIepa JUis
pabotsl ¢ HUMHU. TBOpueckue 3ananus. COopka M MPOrpaMMHUPOBAHUE 3aUE€THOTO IIPOEKTA.

6. IIpoekThl ¢ HCIOJIB30BAHNEM MOAKIIOYAEMbIX MOIYJIei

Teopemuueckas _yacmb: W3y49E€HUE CBOWCTB MOJYJEW, JaTYNKOB W JBHUTaTeNeH,
HO/IKIF0YaeMbIX K KoHTpoiutepy Arduino UNO; u3yueHune crioco00B MOAKIFOUCHHUS U YIIPaBICHUSI
KOHTPOJUIEPOM BHEITHHMHU yCTPONCTBAMHU.

IIpakmuyeckaa uacms. Co3JaHHE TIPOEKTOB C HCHOJIb30BAHUEM MOJKIHOYAEMBIX
MOJyJIeH, co3laHne COOCTBEHHBIX MPOEKTOB HAa OCHOBE M3yueHHOTro martepuana. COopka u
IpOTrpaMMHUPOBAaHHUE 3aUETHOTO MPOEKTA.

7. 3a4ertsnl

Teopemuueckas uacms. YCTHBIA ONPOC IO TEMaM: JJIEKTPOTEXHUKA, POOOTOTEXHUKA,
KOHCTPYHPOBAHUE, MPOTPAMMHUPOBAHHE.

Ipaxmuueckas yacmyp: cOOpKa M TPOrPaMMHUPOBAHNE 3a9ETHOTO MTPOEKTA. Y CTHBIH OIPOC,
cOOpKa ¥ MPOrpaMMHUPOBAHUE 3aYETHOTO MPOEKTA.

8. UToroBoe 3aHsAiTHE

Teopemuueckas yacmo. P3.360p n aHaJlu3 HpOﬁHCHHOFO MaTcpHrajia. OcHOBHBIC
JOCTHXXCHHA U HEAOCTATKH. HOJIFOTOBKa K BBICTaBKC€.

IIpakTHueckas 4acCThb. O(I)OpMHCHI/IC BBICTaAaBOYHBIX CTCHAOB. OGCY)K)ICHI/IC
MMpEACTAaBJICHHBIX OKCIIOHATOB. HO)IBG)ICHI/IC HUTOTOB.
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PABOYASA ITPOI'PAMMA
JAOMOJIHUTEILHOI 001epa3BUBaIONIeil MPOrPaMMbl
«Po0oTOTEXHUKA HA APIYHHO)

BTOPOT0 roJ 00y4eHust

Ocobennocmu npozpammol u Op2anu3ayuu 06pa3o0eamenbHo20 npoyecca 6Mmopozo
2004 o0yuenus:

Bo Bpemsi oOyueHust ydwamiyecs MO JaHHOW HpPOTrpaMMe CMOTYT OCBOMTH IMPHHILMUIIBI
POTPAaMMHUPOBAHUS Pa3IMYHBIX KOMIIOHEHTOB COOCTBEHHBIX COOpaHHBIX poOoTOB. [locie
KaX/I0i HOBOW TEMBI O BO3MOXKHOCTSAX MOIYJIEWH poOOTa, JaeTcs TBOPYECKOE 3aJaHuE s
3aKpeIUICHHs TOYYCHHBIX 3HAHMW W WX CaMOCTOSATEIBHOTO MPUMEHEHHUS B COOCTBEHHBIX
IPOCKTAaXx. Jannbie HaBBIKH MIOMOTYT JanpHememMy CaMOCTOSITETTLHOMY
CaMOCOBEPILICHCTBOBAHUIO JINYHOCTH W PAa30BBIOT WH)KEHEPHBIC CIOCOOHOCTH I Oymylei
npodeCcCHOHATBLHOMN 1eATETEHOCTH.

Ilenv emopozo 200a obyuenusn:

Pa3zBuTne TEXHUYECKHUX M MHKEHEPHBIX CHOCOOHOCTEH y4amuxcs Ha OCHOBE M3Y4CHUS
JJIEKTPOHUKU M TPOTPAMMHUPOBAHMSI, a TAKXKE CO3/aHUI0 COOCTBEHHBIX POOOTOTEXHUYECKUX
MIPOEKTOB Ha 06a3e MUKPOKOHTpPOJUIEpa ApAYHHO.

3aoauu ona emopozo 200a odyuenusn:
Obyuarowue:

e [IpogomKUTh 3HAKOMCTBO yYalIMXCi C KOMIUIEKCOM ©0a30BBIX TEXHOJIOTHIA,
MPUMEHSEMbIX TpPH CO3/JaHUU POOOTOB C HCIONB30BAHHEM COBPEMEHHBIX pa3pabOTOK IO
poOOTOTEXHUKE B 00J1aCTH 00pa30BaHUS;

® HAYYUTHh Pa3IMYHBIM MpHeMaM COOPKM M HPOrpaMMHUpPOBaHUS POOOTOTEXHHUYECKHUX
CPEICTB ¥ MOJyJeil Ha 6a3e MUKPOKOHTpoJuiepa ApAyHHO;

e chopMUpOBaTh OOIIEHAYYHbIE W TEXHOJOTMYECKUE HABBIKK KOHCTPYHPOBAHUS U
POEKTUPOBAHNS;

e 00y4YHUTh MPOABHHYTOMY YPOBHIO sI3bIKa MporpammupoBanuss C++ Ha OCHOBE cpeibl
nporpammupoBanust Arduino IDE;

e chopmupoBaTh HEOOXOIWMBIE 3HaHUS B o00sacTh (QU3UKH  DIEKTPUUYECTBA,
AIIEKTPOTEXHUKU U CXEMOTEXHUKHU.

Pazeusarowue:

e Pa3BUTH MMO3HABATENBHYIO AaKTUBHOCTD B C(Pepe MHHOBAIIMOHHBIX TEXHOJIOTHIA;

® [IPUBUTH YYBCTBO TEXHUUYECKOT'O BKYCa;

® Pa3BUTh y Y4YalIMXCS OCHOB MH)KEHEPHOTO MBIIUICHUS, HABBIKK KOHCTPYHPOBAHUS,
nporpaMmmMupoBaHus U 3 (HEKTUBHOTO UCTIOIH30BaHUS KHOCPHETUUECKUX CUCTEM;

® Pa3BUTh COCPEAOTOUEHHOCTh M IIEJIEYCTPEMIICHHOCTh B pabOTe C BBHICOKOTOYHBIM
00opyI0BaHUEM;

® Pa3BUTh MEJIKYI0 MOTOPUKY, BHUMATEIbHOCTh U aKKYPaTHOCT;

® Pa3BUTh CAMOCTOSITEILHOCTh M1 CAMOKOHTPOJIb MPU PEANU3ALUU TPOECKTOB;

® Pa3BUTh CIOCOOHOCTh paboTaTh B KOJJIEKTHBE, YMEHHE OKa3bIBaTh MOJICPKKY B
peanu3anuy 9yKuX Uaei U B3auMOJICHCTBUE JIJIS TOCTHXKEHUS OOIIHX IIeNeH.

Bocnumamenvnvie:

e Bocriutate nHTEpec K 00pa3oBaTEIbHOMY MPOIECCY MPU W3YyYEHWH WHHOBAITMOHHBIX
TEXHOJIOTHI;

® [TOBBICUTh MOTHBAIIMIO YYAIIUXCS K HM300pPETATENIbCTBY M CO3JAHUIO COOCTBEHHBIX
pa3paboToK;

® BOCIIUTATh HHTEPEC K IMpodeccusiMm B chepe NHHOBAIIMOHHBIX TEXHOJIOTH;
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® BOCITUTATh OOBEKTUBHYIO CAMOOIICHKY CBOMX BO3MOXKHOCTEH 1 IOCTHIKCHUH B TPOIIECCe
oOy4eHus;

® BOCIIUTATh [O3UTHUBHBIC HPABCTBEHHO-3TUYECKHE YCTAHOBKHM [0 OTHOIICHHIO K
CBEPCTHUKAM U CTapIIeMy TTOKOJICHHUIO;

® BOCITUTATh YYBCTBO OTBETCTBCHHOCTH 3a CBOIO JICSITEIHHOCTD.

Ilnanupyemoie pezynomamst 6mopozo 200a 00y4enus
Ilpeomemnvie:

e Yyamuecs: 03HAKOMSATCS C KOMILJIEKCOM Pa3jMYHbIX TEXHOJIOTUH, MPUMEHSIEMBIX MPU
CO3J1aHUH POOOTOB C UCMOIB30BAHUEM COBPEMEHHBIX pa3padOTOK Mo poOOTOTEXHHKE B 007IacTH
o0pa3zoBaHus;

e o0ydaTcsi pa3IMYHBIM TpUeMaM COOPKH M MPOTPAMMHPOBAHHS POOOTOTEXHHUYECKUX
CpeAcTB Ha 0a3e MUKPOKOHTpOUiepa ApAyHHO;

® IpUOOPETYyT OOIICHAYYHbIE ¥ TEXHOJOTHYECKUE HABBIKM KOHCTPYHUPOBAHHS U
POCKTHUPOBAHUS;

e 00ydaTcsi MPOJBHHYTOMY YPOBHIO sI3bIKa MporpamMmmupoBanus C++ Ha OCHOBE CpEJIbl
nporpammupoBanus Arduino IDE;

® T10JTy4aT HEOOXOAUMBIC 3HAHUS B 00J1aCTU (DU3HMKH DJICKTPUUCCTBA, SJICKTPOTCXHHUKH H
CXEMOTEXHHUKH.

Memanpeomemnvie:

e YVyamuecsi pPa3oBBIOT [O3HABATENbHYIO AaKTHUBHOCTh B cdepe WHHOBAIIMOHHBIX
TEXHOJIOTHH;

® y yYalIuXcsl MOSBUTHCS YYBCTBO TEXHUUYECKOTO BKYCa;

® Da30BBIOTCSI OCHOBBI ~MHI)KEHEPHOTO  MBIIUICHUS, HABBIKU KOHCTPYHPOBAHMSI,
nporpaMmmMupoBaHus U 3G(HEKTUBHOTO UCITOIB30BAHUS KHOCPHETUUECKUX CUCTEM;

® Pa30BbETCS COCPEIOTOYECHHOCTh U IIEJIEYCTPEMIIEHHOCTh B PaboTe C BBICOKOTOYHBIM
000pyI0BaHUEM;

® Pa30BbETCS MEJIKasi MOTOPUKA, BHUMATEIbHOCTh U aKKYPATHOCTb;

® Pa30BbETCS CAMOCTOSTEIBHOCTh 1 CAMOKOHTPOJIb IPU PEAIM3ALUU TPOEKTOB;

® Pa30BBETCA CIIOCOOHOCTH paboTaTh B KOJUIEKTHBE, YMEHHUE OKa3bIBaTh MOIACPKKY B
peanu3anuy 9yKuxX Uaei U B3auMOJEHCTBUE IS TIOCTHXKEHUS OOIIHX IeNeH.

Jluunocmuule:

e [ToBbIcHTCS MHTEpEC K 00pa30BaTEIbHOMY MPOIECCY MPU U3YYCHHH WHHOBAIMOHHBIX
TEXHOJIOTHI;

® [IOBBICUTCS MOTHBAIIUSl YYalIMXCS K H300pETaTeNbCTBY M CO3/JaHHI0 COOCTBEHHBIX
pa3paboToK;

® TIOBBICUTCS] HHTEpEC K MpodeccrsiM B chepe MHHOBAIIMOHHBIX TEXHOJIOTHH;

® cO3/1acTCsl OOBEKTHBHAS CaMOOIIEHKA CBOMX BO3MOXKHOCTEH M JOCTHUKEHHI B MPOLIECCE
o0OydeHus;

® MIOSIBATCSL TO3UTHUBHBIE HPABCTBEHHO-DTHUYECKHE YCTAHOBKH 10 OTHOIIEHUIO K
CBEPCTHUKAM M CTapIIEMy ITOKOJICHHUIO;

® [IOSIBUTCSI UYBCTBO OTBETCTBEHHOCTH 32 CBOIO JIEATENbHOCTb.

Cooepotcanue npozpammosl 6mopozo 200a 00yueHus
1. BgBoaHoe 3aHATHE

Teopemuueckas_yacms. TPOBEJCHHE WHCTPYKTa)xa MO TEXHHUKE Oe30rmacHoCTH (oOras
TEeXHHKa O€301aCHOCTH, TeXHHWKa 0e30macHOCTH B Kjacce U ¢ paboToil Ha 0OOpYyIOBaHUM),
UCTOpUYEcKas crpaBka 00 nHpopMaTuKe, poOOTOTEXHHUKE U SJIEKTPOHUKE. 3HAKOMCTBO C TIaHOM
paboThI, JEMOHCTpAUSI TOTOBBIX MOJIENCH TEXHHUYECKHUX OOBEKTOB, JIEMOHCTpaIus padOTHl B
cpene nporpammupoBanust Arduino IDE.
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Ilpaxmuueckasn yacmys: Y CTHBINA OIPOC
2. ITlporpammupoBaHue POGOTOTEXHHYECKHUX CHCTEM

Teopemuueckas yacms. KOMaHbl BEPXHETO YPOBHS, ONEPATOPbl MOCIEI0BATEIBHOCTH
BBIIIOJIHEHUS IIPOrPaMMBI, OIIEPATOPELI BPEMEHH, IIEPEMEHHBIE.

Ilpakmuueckas uacms. O3HAKOMJICHHE YYaIIMXCAd CO CTPYKTYypOH MporpamMm st
POOOTOTEXHUYECKUX CUCTEM; CO3JaHHME W OTJIaJKa MporpamM JUisi poOOTOB. YCTHBIH OMpOC,
BBIMIOJTHEHHE KOHTPOJIBHOIO 3a/IaHus

3.  AJropurmsl IBH:KEeHHUS Po00TAa HA MPOCTHIX JaATYNKAX

Teopemuueckasn yacmy: 3HKOIEP, ABWKCHHE Ha 3aJaHHOE PACCTOSHHUE, IOBOPOT Ha
3aJIaHHBIA  yrOJI, ABWXKEHUE II0 KBAJApaTry, IBUKEHHE II0 BOCBMEpKE, IUIABHBIM pasroH H
TOPMOJKEHUE, JATYUK KaCaHUs, IBHKEHUE 10 NIPEIATCTBUS.

Ilpakmuueckas _uacme. COCTABICHUE IIPOrpaMM JBUXKEHHs pPOOOTOB Ha IPOCTBIX
JaTYMKaX, TECTUPOBAHHE POOOTOB, BHYTPEHHUE COPEBHOBAHUS, TBOPUECKUE MPOEKTHI. Y CTHBIHI
OIIPOC, BBIIIOJHEHUE KOHTPOJIBHOIO 3a/1aHMUS.

4. Aaroputmbl IBMKEHHS] pO00Ta HA JATYMKAX I0JI0KEHHS

Teopemuueckas yacmy: NATYUK PACCTOSHUA, TBUKEHHE 10 CTEH, IB)KEHHE IO KOMHATE,
JBUKCHHE 110 TAOUPUHTY, THPOCKOII, IBHYKEHUE TI0 THPOCKOITY, TATYHK I[BETA, 00HE3 1 IIPEIMETOB,
KETeJIbPUHT, UHTEIJIEKTYalbHOE CYMO.

IIpakmuueckas uacmu: COCTABIEHUE IPOrpaMM JBUKEHHUS pPOOOTOB BOJb CTEH U IO
7aOUpPUHTY, TNPOTPAMMHUPOBAHUE THUPOCKOIIOB, TECTUPOBAHHWE PpPOOOTOB, BHYTPEHHHUE
COPEBHOBaHUS, TBOPUECKHUE MPOEKTHI. Y CTHBIM OMPOC, BBHITIOJIHEHHE KOHTPOJIBHOTO 3aaHUSI.

5. AJropuTMbl ABH:KEHHS P0o00TAa HA JaTYMKAX JUHUM

Teopemuueckas 4yacmbs: NAATYUK JTUHUM, JBUKEHHE I10 JIMHUU, JBUKEHHE I10 JIMHUU C
OPENATCTBUSAMHU, [BM)KEHHE IO HMHBEPCHOM JIMHUM, JBM)KEHHE II0 HMHBEPCHOM JHMHUM C
HNPENATCTBUSAMU U IIEPEKPECTKAMU.

IIpakmuyeckas uyacmv: COCTAaBICHHE NPOTPaMM JBHXKEHHMsS pPOOOTOB MO JIMHUH, C
NpEImATCTBUAMU W TCPCKPECTKAMH, MNPOrpaMMHUPOBAHUC HOATYUKOB JIMHUHK, TECTUPOBAHUC
poOOTOB, BHYTPEHHHME COpPEBHOBAaHUS, TBOpUeCKHEe NpoekTsl. COopka M HporpaMMHUpOBaHUE
3a4ETHOTO NIPOEKTA.

6. AJropuT™Mbl padoThbl MAHUILYJISITOPA

Teopemuueckasi yacmbs. CEpBOJABUTaTeNlb, YIPABICHHWE 3aXBaTOM, MAaHMIIYJSATOpP Ha
MOJIBUKHOM TeNekKe, MEPEHOCKa MPEAMETOB, NMEPEHOCKA MPEIMETOB MO JIMHUU U BJAOJIb CTEH,
NIEPEHOCKA IIPEIMETOB I10 KapTe.

IIpakmuyeckas _uyacmb. COCTABIEHUE NPOTPaMM  YIPABICHHUS MAHUIYIATOPOM,
IpOTrpaMMHUPOBAaHUE CEPBOJABHUraTeNeil, TECTUpPOBaHHE POOOTOB, BHYTPEHHHE COPEBHOBAHMS,
TBOpUecKre npoekThl. COOpKa 1 MPOrpaMMHUPOBAHKE 3a4E€THOTO MPOEKTA.

7. JlMcTaHUMOHHOe yNpaBJieHHe IBMKeHUeM podoTa

Teopemuueckas uacmy: TOAKIIOUEHUE HKpaHa, MOHUTOPUHT COCTOSIHHS poOOTa Ha
sKpaHe, NH(PpaKpacHbI JaTYMK, JUCTAHIMOHHOE YIpaBJI€HHUE, MPOrpaMMUPOBAHHE JEHCTBUI
JTUCTAHIIMOHHOTO YIPaBICHUSI.

Ilpakmuueckas _uyacmub: COCTaBIEHUE TPOTpaMM JAWCTAHIIMOHHOTO  YIpPaBIICHUS,
MpPOrpaMMHUPOBAHUE KOMAaH] MyJbTa TUCTAHIIMOHHOTO YIIPABJICHUS, TECTUPOBAHHE POOOTOB,
BHYTPEHHUE COpPEBHOBaHUs, TBOpUeckHe MpoeKkThl. COOpka M MPOrpaMMUPOBAHHME 3aYETHOTO
MPOEKTA.

8. 3audernl

Teopemuueckas _uyacmb. YCTHBIA ONPOC MO TEeMaM: 3JEKTPOTEXHHMKA, POOOTOTEXHHKA,
KOHCTPYHpPOBaHUE, IPOrpaMMHPOBAHHE.
IIpakmuyeckas yacms. cOOpKa U MPOrpaMMUPOBAHHUE 3aUE€THOTO MIPOEKTA. YCTHBIH oIpoc,




15

cOOpKa ¥ MPOrpaMMHUPOBAHHUE 3aYETHOTO MPOCKTA
9.UTorosoe 3ansiTue

Teopemuueckaa uacmy: Pa30op u aHanu3 mnpoiineHHoro wmatepuana. OCHOBHbIE
JOCTHO>KEHUS U HerocTaTku. [1ororoBka K BEICTaBKe.
Ilpakmuueckasa  yacmv:  OdopmieHHe  BBICTAaBOYHBIX  cTeHJ0B. OOcyxieHue
MPEACTABICHHBIX IKCIIOHATOB. [lo/1BE/IeHE UTOTOB.
OLEHOYHBIE U METOAUYECKHUE MATEPHUAJIbI

Ouenounvie mamepuannl

BxoaHast AuarHocTuka — OLIGHKAa CTapTOBOI'O YPOBHsS 00pa30BaTENbHBIX BO3MOXKHOCTEH
yUYaIIuXcs IPU MOCTYIUIEHUU B 00BbEIUHEHNE, IPOBOAMTCS B Havaje yueOHOro roja, B gopme
YCTHOTO ONPOCa U KOHTPOJILHOTO 3aJJaHHUS.

O1ieHnBaeMBbIMU NTapaMETPaMU SBIISIOTCA:

o Jluunocmmuas cpepa, B KOTOPOM BaXkHa OLICHKA:

o Momusayuu yuawuxcsa K 3aHAmusAM — JJI1 XapaKTEPUCTUKUA KPUTEPHs BBIPAXKECHHOCTH
MHTEpEeca yJaluxcs K 3aHATHAM BBIIEISIFOTCS CIEAYIOIME YPOBHU: BBICOKUMN, CPEIHUMN, HU3KUH,
KOTOPBIE ITOKa3bIBAKOT CTEIIEHb BEIPAJKEHHOCTU Ka4yeCTBa.

e Camooyenka — sl XapaKTEPUCTUKU KPUTEPHsI CAMOOLIEHKH IE€ATEIbHOCTU Ha 3aHATUAX
BBIICTISIOTCS CIIEAYIOIINE YPOBHU: BBICOKHUN, CPEIHUM, HU3KUH, KOTOPBIE MOKA3BIBAIOT CTEIIEHb
BBIPaKCHHOCTHU Ka4eCTBA.

e Hpascmeenno-smuueckue ycmano6Ku — AJI XapaKTEPUCTUKU KPUTEPUsl OPUEHTALMU Ha
OOIIENIPUHATBIE MOPAJIbHbIE HOPMBI M UX BBIMOJIHEHHUE, B MMOBEJICHUH BBIIEISIOTCS CIEAYIOLINE
YPOBHU: BBICOKUM, CPETHUMN, HU3KUM, KOTOPbIE MIOKA3bIBAIOT CTENIEHb BBIPAKEHHOCTU KA4eCTBA.

o Memanpeomemnas cepa, B KOTOPOH BakHA OIICHKA:

e [losnasamenvHou cghepvl - JUIA XAPAKTEPUCTHKH KPUTEpUs YPOBHSA pa3BUTHS
IIO3HABATEJIBHON aKTUBHOCTHU, CAMOCTOSITEIbHOCTH BBIICIISIFOTCS CIEAYIOLIUE YPOBHU: BBICOKH,
CpeIHUM, HU3KUH, KOTOPbIE MOKA3bIBAIOT CTEIIEHb BBIPAXKECHHOCTH KA4eCTBA.

o Pecynamuenoii cgepbt — NN XapaKTEPUCTUKU KPUTEPUEB: MPOU3BOJUTEILHOCTD
JIEATEIbHOCTH W YPOBEHb DPa3BUTHsSI KOHTPOJIS BBIIEISAIOTCS CIENYIOIIAE YPOBHH: BBICOKHM,
CpEIHUM, HU3KNH, KOTOPbIE MOKA3BbIBAIOT CTENIEHb BBIPAXKEHHOCTH KA4eCTBA.

o KommyHukamuenotu cgepvr — N1 XapaKTEPUCTHKU KPHUTEPUS CHOCOOHOCTH K
COTPYAHUYECTBY BBIIEISAIOTCS CIEAYIOIINE YPOBHHU: BBICOKMM, CpEIHUN, HU3KHH, KOTOpPBIE
IIOKa3bIBAIOT CTENEHb BBIPAXKEHHOCTH KayeCTBa.

e [Ipeomemnas cdepa, B KOTOpPOH IENaror OLIEHUBAE€T CTAPTOBBIM YPOBEHb 3HAHUH,
YMEHMH U HaBBIKOB, JJIs1 XapaKTEPUCTUKH KPUTEPHUS BBIIETSIOTCS CIEAYIOIINE YPOBHU: BHICOKHIA,
CpeIHUM, HU3KNH, KOTOPbIE MOKA3bIBAIOT CTENIEHb BBIPAKEHHOCTH Ka4eCTBA.

e Pazsumue UHICEHEPHO20 MblUileHUsi OLEHUBAETCSI MO CIOCOOHOCTH  y4allerocs
CO3/71aBaTh CJIOKHBIC MHKEHEPHBIC ITPOEKTHI, pelIalOIUe aKTyalbHbIE 3a4a41 U OTJIMYAOIIHAECS
Ha/IeKHOCTbIO, OBICTPOJECHCTBHEM U PECYpPCOEMKOCTbIO. JlIs1 XapaKTepUCTHUKU KPHUTEPHs
BBIJICIISIFOTCSL CIIEAYIOIINE YPOBHU: BBICOKUM, CPEIHHMM, HU3KHM, KOTOPBIE MTOKA3BIBAIOT CTEIIEHb
BBIPAKEHHOCTH Ka4eCTBA.

Jlyig oTceXKuBaHUs pe3yJIbTaTUBHOCTH 00pa30BaTEeNbHOM JESATENbHOCTU MO MpOrpamMmme
IIPOBOASTCS: TEKYIIMH KOHTPOJIb, IPOMEKYTOUHBIN KOHTPOJIb, UTOIOBBIN KOHTPOJIb.

Texymuii KOHTpOJIb — OIEHKa MpeIMETHOW cdepbl — YpOBHS M KauyecTBa OCBOCHHUS
IpOTpaMMBbl, TaHHBIX PAa3BUTHS B METANPEIMETHOH cdepe W JTUYHOCTHBIX KaYeCTB y4allluXcs;
IIPOBOJIUTCSA B TEUECHHE M3YYEHHS KaXKJ0ro pasfesia Wik TeMbl. MeTox NMpOBEIeHNsT — YCTHBIN
OIIPOC, KOHTPOJIBHOE 33JJaHNE HJIM CAaMOCTOSITEeIbHAs padoTa.

[IpomexyTOUHBIN KOHTPOJIb TPOBOJIUTCS MOCIE MPOXOKAEHUS OCHOBHBIX Pa3/eiiOB U TEM
IIPOrpaMMBbl /ISl BBISIBJIEHHMS YPOBHSI M KauecTBa yCBOEHHUs IporpaMmbl. dopma KOHTpOJIA:
YCTHBIN OIMPOC, KOHTPOJILHOE 33/1aHKE WIIM CaMOCTOsATeNIbHas paboTa.

HToroBelii KOHTPOJIb — OLIEHKA YPOBHS M Ka4eCTBA OCBOCHMSI yJaIllUMUCS IIPOrpaMMBbl 10
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3aBEpILIECHUI0 OOYYeHUs, MPOBOAUTCS B KOHIE y4deOHoro roma. dopMa KOHTPOJS: BBICTABKa
HUTOTOBBIX padoT.

[Iporpamma MOKeT OBITH CKOPPEKTHPOBaHA B 3aBHCHUMOCTH OT BO3pacTa y4alluxcsl.

HexoTopsle TeMBI B3aUMOCBSI3aHbl CO LIKOJBHBIM KypCOM M MOT'YT C OJHOM CTOPOHBI CIIy’KUTh
IIPOIIEIEBTUKOM, C IPYroil CTOPOHBI OIIUPATHCS HA HETO.

Cucrema (opM OTCIIECKUBAHUS U IPEIBIBICHUS PE3yIbTAaTOB!
Jluarnoctuueckue KapThl (BXOIHAs JIUAarHOCTUKA, IPOMEKYTOYHBIH KOHTPOJIb,
WUTOTOBBIA KOHTPOJIb).

KontposnsHbIe 3a1aHu5.

Tabnuma gocTHKeHMH yqamxcst U1 aHAJIn3a TOCTIKEHNH.

['maBHBIM pe3yabTaTOM JESTEIBHOCTH YYaIETroCs SBISIETCS:

[Monyuenue HaBBIKOB paboThI ¢ MukpokoHTposuiepom Arduino UNO.
[MonyueHre HaBBIKOB pabOTHI B cpeze nporpammupoBanus Arduino IDE.
Bomomenne B peaqbHOCTh CBOMX BHPTYaJIbHBIX IPOSKTOB HA UMEIOIIEMCS
000py/IOBaHUHU.

OCHOBHBIMU (pOpPMaMH TIOJBEICHUSI HTOTOB PEAIU3AIMU TIPOTPAMMBI SIBJISIFOTCS

BBICTAaBKH U KOHKYPCBI Pa3JINYHbIX ypOBHCﬁ.

Memoouueckue mamepuanst

JMaKTHYECKU MaTepuant:
HarJIsTHbIE TOCOOUSI, PUMEPHI CO3/IaHHBIX MTPOEKTOB, WILTIOCTPAIMH, BUJIEO;
3aJJaHMs U YIPAaXHEHUs JJIs IPAKTUYECKOTO BHIMOIHEHUS;
IIpUMeEpHI paboT ydaluxcs;
IIpUMephl paboT mnejarora 1o pa3jJinyHbIM TEMaM.

HOpMaTI/IBHLIe HAOKYMCHTBI 061].161"0 Xapakrepa.

MHCTPYKIIMHU TI0 OXpaHe TpyAa Mpu padoTe Ha NEPCOHATBHBIX KOMITBIOTEPAX,
MHCTPYKIIMHU IO OXpaHe TpyAa npu pabore Ha 000pyI0BaHHUH,
MHCTPYKLUHU IO IPOTUBOMOXKAPHOH 0€3011aCHOCTH.
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IlepeyeHb HHTEPHET-UCTOYHUKOB
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2. http://petersburgedu.ru/ - ITopran "TletepOyprckoe o6pazoBaHue”;

3. http://nsportal.ru/ - ConunansHas ceTh pabOTHUKOB 00Pa30BAHMS;

4. https://dnevnik.ru/ - lneBnuk.py;

5. http://pravo.gov.ru/ - OpuumnansHbIi MHTEPHET-MOPTAN MPAaBOBO HHPOPMAIINH;

6. http://MunOGpHAYKH.pd/ - OPunMaNLHBIA pecypc MUHHCTEPCTBA 0OPA30BAHUS U HAYKH
Poccuiickoit @eaepanuu;

7. http://www.spbdeti.org/ — OdpuumansbHbIi caliT YIOIHOMOYEHHOTO MO TIpaBaM pedeHKa
B Cankrt- [letepOypre;

8. http://www.prorobot.ru — uadopMarHOHHBII CaiiT IO pOGOTOTEXHUKE

9. http://www.myrobot.ru — wuHpOpPMaUMOHHEIA caliT 1O  pPoGOTOTEXHUKE U
MHUKPOKOHTPOJLIEPAM.

10. https://alexgyver.ru/lessons/ — uHGOPMAIMOHHBIA CaHT 1O MHKPOKOHTpPOJLIEPAM
Arduino

11. https://mypractic.ru — uaOpMaIMOHHBIH caliT M0 MUKpOKOHTpoiepam Arduino

12. https://microkontroller.ru/ — uadopmarmoHHsIii caiiT mo MEUKpoKoHTpoiepam Arduino
13. http://electrik.info/ — uapopmanmonnslii caiit mo MukpokorTpoiepam Arduino

14. http://wiki.amperka.ru/ — uadopManMOHHBIA caliT M0 MUKpoKoHTpoiepam Arduino
15. http://wikihandbk.com — undopManmoRHbIi caifT 110 MUKpOoKOHTposepam Arduino
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