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XAPAKTEPUCTHUKA ITPOI'PAMMBI

Ha3zeanue npozpammet. JlononaHuTenbHas 001Ieo0pa3zoBaTenbHas OO0IIEpa3BUBAIONIAS
nporpamMma «OCHOBBI MUKPO3JIEeKTPOHUKH ¢ Arduino»

Hanpagnennocms: TeXHU4ECKas

Bo3pacm ooyuarowuxca: 13-16 ner

Cpok odyuenusa: 4 mecsia

Ocobennocmu cocmaesa 00y4aOuwuxca: MOCTOSTHHBIN

@Dopma obyuenun: ouHasz

Ilo cmenenu asmopcmea: Mo ubUIMPOBaHHASL

Ilo ypoenio codeprcanusn: 03HAKOMUTEIIbHAS

Ilo cpokam peanuzayuu: KpaTKOCPOUHAS

B ee ocHOBe nexaT HOpMATUBHBIE JOKYMEHTHI:

* Koncrurynus PO;

» Konsenmst OOH o mpaBax peOeHka;

» denepanbHbiil 3aK0H OT 29 nmekadps 2012 roga Ne273-d3 «O6 obpa3oBaHuu B
Poccuiickoit ®eaeparumy;

» denepanbHBI TPOEKT «YCIeX Kakaoro pedeHKa» B paMKax HaIMOHAJIBLHOTO
npoekrta «ObpazoBanuey». MunucrepctBo [Ipocsemenns Poccuiickoit @enepanun 2019 r.;

» Oenepanbublii  mpoekT «lludpoBas oOpasoBarenbHas cpeaa» B paMKax
HanuoHanpHOro mpoekta «OOpa3oBaHUE» TOCYIapCTBEHHOW mporpammbl «Pa3Burtue
obOpazoBanus». MunucrepctBo IIpoceemenns Poccniickoit @eneparuu 2019 r.;

* [Tucbmo  MunuctepctBa  mnpocBenieHuss  Poccuiickoir  ®depepannu  «O
KOPPEKTUPOBKE METOJUYECKHX PEKOMEHJAIMi MO CO3JaHuI0 M (PYHKIHOHUPOBAHUIO
1eHTpoB 1uppoBoro odpazoanus «IT-kyo» ot 07.09.2022r. Ne A3 1346/04;

* [Tucemo Muno6puayku Poccun ot 18.11.15 roma Ne 09-3242 «O HampaBieHuu
unpopmanun» (BMecre ¢ «MeTOOUUYECKUMH PEKOMEHIAIMSIMU MO IPOEKTUPOBAHUIO
JIOTIOTHUTEIBHBIX 00IIIepa3BUBAIOIINX MPOTpamMM (BKItOUYAsT Pa3HOYPOBHEBBIE)»;

* Konuenuus pa3BuTHs MOTOTHUTENHHOTO oOpasoBanus gereid mo 2030 rona
(Pacnopstxenue IIpaButensctBa PO ot 31.03. 2022 1. Ne 678-p);

* [Tucekmo MunoGpnayku Poccun ot 18.11.15 roma Ne 09-3242 «Meroanyeckue
pPEKOMEHJANNNA MO TMPOCKTHPOBAHHUIO JOMOJHUTENBHBIX OOIIEPa3BUBAIOIINX MPOrPaMM
(BKITIOYAst pa3HOYPOBHEBBIC)Y;

* [Ipukaz MunucrepctBa IIpocBemenuss Poccun ot 27.07.2022 Ne 629 "OG6

YTBCPKACHUU Hopﬂmca OpraHu3anvi U OCYHICCTBJIICHHUA O6p330BaTCJIBHOI>'I ACATCIIBHOCTHU



0 JIOTIOJTHUTEIBHBIM 00111e00pa30oBaTeIbHBIM IIporpamMmam’’;

* [locranoBiieHre [ 71aBHOTO rOCYJapCTBEHHOI'O CaHMTApHOro Bpada Poccuiickoi
Oeneparr 28.09.2020 Ne 28 1. MockBa «O6 yrBepxkaeanu CanlluH 2.4.3648-20
«CaHuTapHO- MTUAEMHUOJIOTHYECKUE TPEOOBAaHUS K OpraHU3aHUAIM BOCIIUTAHUS U 00ydeHUS,
OT/IbIXa U 03/I0POBJIEHUS JETEN U MOJIOIEHKIN;

* YcraB MAOY «Tomckuit Xo60u-LIEHTp».

JlaHHasi TporpaMMa CIIPOEKTHPOBAaHA B COOTBETCTBHH C OCHOBHBIMH OCOOCHHOCTSIMHU
nonoJiHuTeIbHOTO 00pazoBanus neteit (B.I1. T'omosanos, JI.I'. JlorunoBa, B.A. T'opckuii, A.B.
3osiotapeBa, b.B. KynpusiHoB u 1ip.) ¥ BEICTpO€HA HA OCHOBE TEOPUHU PA3BUBAIOIIETO OOYUCHUS C
HaIpPaBJIEHHOCTHIO HA pa3BUTHE TBOpUecKuX kauecTB muuHoCcTH (V.I1. Bonkos, I'.C. Anprurysiep,

W.I1. BaHOB).



ITosicHnTeNbHAA 3anICKA
MUuKpO37EKTPOHNKA MPUMEHSAETCS IPAKTUYECKU B KaKJIOM OTpaciu IMpou3BoJCcTBa. bes
HEe HEBO3MOYKHA COBPEMEHHAsI MEIUIIMHA, HE MOJIyUYUTCs pa3BuTHE VHTEpHETa U a)ke MHOTHeE
pa3Biie4eHUs] JOCTYIHBI TOJIBKO OJjarofapsi HCIOJb30BAHUIO TAKOW TEXHUKU. Pa3Butue u
YCOBEpUICHCTBOBAHUE JJIEKTPOHWKHM TaKOTO THIIA IPOJOJDKAET IMPOUCXOIUTh U TJIaBHOE,
MUKPOJIEKTPOHUKA — 3TO npodeccun Oymymero. Kypc mo3BoiuT ydammMcs: MOTydYUTh HABBIKH

IpOrpaMMHpPOBaHUs Ha s3bIke C++, 03HAKOMUTHCA U TIopaboTaTh ¢ tiatoi Arduino Uno.

Hanpasiaennocts o0pa3zoBarenbHOM mnporpaMMmbl  «OCHOBBI  MHKPOAJIEKTPOHUKH  C
Arduino» — TexHHMYeCKas, OPHEHTHPOBAaHA HA pPAa3BUTHE TEXHUYECKHMX W TBOPYCCKHX
crocoOHOCTEH ¥ yMEHUW OOyJaroluXcs, OpraHU3alUI HAyYHO- HCCIEA0BATEIIbCKOM

JACATCIBHOCTH.

AKTYyaJIbHOCTb OOYCJIOBJIEHa TE€M, YTO B paMKax MPOTpaMMbl OOyJarolNMMHUCS Ha
MPAKTHUKE pPAacCMaTPHUBACTCS IMPOIECC TMPOTPAMMHUPOBAHUS MHKPOKOHTPOJUIEPOB Ha 0Oase
maatdopmel  Arduino. OOywaromuecss MOCTUTAIOT TPHHIMIBL paboTel maatdopmbl Arduino,
M3Y4aloT S3bIK MporpaMMupoBaHus C++, 3HAKOMSTCS C OCHOBHBIMH aJTOPUTMHYECKUMU
KOHCTPYKIUSIMU M MIPaBHJIaMU UX 3allMCH, y4aTcsl pa3padaTbiBaTh aiTOPUTMBI U PEATU30BHIBATh

UX Ha A3bIKe nporpammMupoBanus C++.

HoBuszna nporpammbl «OCHOBBI MUKPOAJIEKTPOHHUKH ¢ Arduino» 3aKkirouaercsi B TOM, 4TO
u3yuenue miargopmbl Arduino cnoco6CcTByeT BOCHUTAHHIO Y 00YyJaOIIUXCS HHTEpeca K TEXHUKE
U HMHXEHEpHbIM mpodeccusiM. DTO JaeT BO3MOXKHOCTb PACHIUPUTH TEXHUUYECKUU KPYrosop,

TBOPYECKYIHO KOHCTPYKTOPCKYIO N TEXHOJOTHYCCKYIO ACATCIbHOCTD o6yqa10mnxcx.

Ileparornueckasi uenecooﬁpamocn; IMporpaMmal 3aKIIFOYACTCA B TOM, YTO OHA ABJIACTCA
LEJIOCTHOM U HCHpCpBIBHOﬁ B TCUCHUH BCCIO IpoLecca O6YLIGHI/I$I, H MO3BOJIICT HIKOJIBHUKY Iar
3a IaromM packKpbiBaThb B cebe TBOPYCCKUEC BO3MOKHOCTH U CaMO PCaIM30BaTbCA B COBPECMCHHOM
MUpCE. B npouecce KOHCTPYUPOBAHUA U TIPOrpaMMHUPOBAHHA ACTHU IIOJIYYAT HOIOJHUTCIBHOC

o6pa30BaHHe B o01acTu (I)I/IBI/IKI/I, MCXAaHUKU, SJICKTPOHUKU U I/IH(I)OpMaTI/IKI/I.



I_Ie.]'[]) H 3aJa9U1 06mepa3BnBa10mel"4 NMporpaMmmal

Heab nporpaMmel: GOpMUPOBaHUE y 00YJAIONIUXCS YCTOWYMBBIX 3HAHUHN M HABBIKOB TI0
TaKUM HaIpaBJICHHUSM, KaK: TporpaMMUpoBaHue IiaThopMbl Arduino, MPOTOTHITHPOBAHHE,

QITOPUTMU3ALUS U IPOrpaMMHUpOBaHue Ha s3bike C++.

3aga4M NporpaMmslI.

Obpa3zosamenvbHbvie 3a0ayil:

® J[aTh NEPBOHAYAIBHBIC 3HAHHS 110 OCHOBHBIM 3aKOHAM JJIEKTPHUYECTBA M O3HAKOMUTH
00y4aromuxcs ¢ OCHOBAMH JIEKTPOTEXHHKH,

® [I03HAKOMUTH oOyuaronuxcs ¢ miargopmoit Arduino;

® [M0O3HAKOMHTH OOYYAIOMIMXCS C MHOXECTBOM IAaTYMKOB, MOMAYJEH M TIaT(hOpMEI
Arduino;

® HayyuTh OOYJarOIIUXCsl pa3padaTbiBaTh AITOPHUTMBI M PEANHN30BBIBATH WX HA SI3BIKE
nporpammupoBanus C++;

® Hay4yHTh CBA3BIBAThH PA3IMUHbIC JaTYNKUA U MOAYJIU B paMKax OJHOM IUIATHI;

® HAY4YUTh 0O0YHAIOIINXCS OCYIIECTBIATH OTIAJIKY U TECTUPOBAHHUE MTPOrPAMMBI.

PasBuBaromnue 3agauu:

® pa3BHUBaTh y OOYYAIOIIMXCS HWH)KCHEPHOTO MBIIIJICHUS, HABBIKOB KOHCTPYHPOBAHMSI,
MporpaMMHUpPOBaHUs U 3P(HEKTHBHOTO UCIIOIB30BaHUS KHOCPHETUUECKUX CUCTEM;

® pa3BHUBaTh y 00YJAIONIUXCSI MEJIKOH MOTOPHUKH, BHUMATEILHOCTH, aKKYPaTHOCTH;

® IPUBUBATh HHTEPEC K TEXHUYCCKUM 3HAHUSM;

® pa3BHUBaTh CIOCOOHOCTH OCO3HAHHO CTaBUTh Tepel cOoOO0M KOHKpPETHBhIC 3a7adyd U

I[O6I/IBaTBCH KX BBINNOJIHCHU .

BocnuraTenbHble 3a1a4n:

® BOCIIUTHIBATH JUCUUIIIIMHUPOBAHHOCTb, ~ OTBETCTBEHHOCTb, BHUMATEJIBHOCTD,
YCUIUUBOCTb;

® BOCIHUTHIBATh CAMOCTOSATENBHOCTh B TNPHUOOPETEHMH MAOIOJHUTENBHBIX 3HAHUH MU
YMEHUH;

. q)OpMI/IpOBaTB HaBbIKHU IMPOCKTHOT'O MBIIJICHUS, pa6OTLI B KOMaHZC.



OTiM4YuTeIbHOH O0CO0EHHOCTBI0 JIAHHOM IIPOrpaMMbl  SIBJISIETCA  IIPaKTHYECKas
HanpaBJieHHOCTh. [IporpaMma OpHEHTHpOBaHA Ha CO3JaHHE HEOOXOJMMBIX YCIOBHH JUISA
JMYHOCTHOTO PAa3BUTHA OOy4aromMXCs, MO3UTUBHOM COIMANIM3AIMU U TPO(EecCHOHAIBHOTO
camoomnpenenenusi. Ha 3ansatusix ocymiectsisiercs pabora ¢ 00pa3oBaTeIbHBIM KOHCTPYKTOPOM

«Martpemka Z» Ha miargopme Arduino Uno.

Cpoku peajM3alMH JaHHOU IPOrPaMMBbI COCTABIISIET 4 MecsIa.

Bo3pact o0yuarwmmxcsi, 3a/IeHCTBOBAHHBIX JIAHHOH mporpamMmoii: Bo3pact 13-16 jer.

IIcuxoJsioro-negarornyeckne 0cOOEHHOCTH BO3PACTHON KaTeropuu y4ammxcs:

[TopocTKOBBINM BO3PACT SBISETCS MEPEXOTHBIM MPEXKIEC BCETO B OMOJIOTUUECKOM CMBICITE,
MTOCKOJIBKY 3TO BO3pAacT MOJIOBOTO CO3PEBAHMUS.

B.I'. Kazanckas yrBepkaajia, 4TO B MOJPOCTKOBOM BO3pACT MPOUCXOAAT U3MEHEHUS B
3aMHTEPECOBAHHOCTAX CTAPUIMX MIKOJBHUKOB, TIPEXKJE BCErO0 WHTEPECHl COIMATBHO —
MOJIMTUYECKOTO IJIaHa. YUYEHUK MPOSBIIAET OONbIIYI0 3aMHTEPECOBAHHOCTh K CBOEMY OYyAyIIeMY,
K TOMY, KaKo€ IIOJIO’)KEHHE OH BO3bMET B 0OmecTBE. OTH HU3MEHEHHUS COIMPOBOXKIAIOTCS
paciipeHreM [03HABaTENbHBIX 3aMHTEpPEecOBaHHOCTeW moapocTka. OOmacTb TOro, HTO
MHTEPECYET MOAPOCTKA U UTO OH cOOMpaeTcs Mo3HaTh, POPMHUPYIOTCS Bee mupe U mmpe. [Ipuuem
HEpeJIKO MO3HaBaTEeJbHbIE HHTEPEChl CTapIIEro UIKOJbHHUKA OMpPENeNeHbl ero IUIaHaMH Ha
Oynyuiee. 3aHATHSA, CBSI3aHHbIE C TEXHUYECKUM HaNpaBlieHHMEM, Takue KaK pPOOOTOTEXHHKA,
nporpaMmupoBanue, 3D-monenupoBanue, NPOTOTUIIMPOBAHHUE, BBICTYIIJICHUS HA COPEBHOBAHUSAX,
OJIMMITUAZAX U MEPOINPHUATHIX NaAyT BO3MOXHOCTh OCO3HATh MPABUIBLHOCTH BbIOOPA, MOMOTYT
OCYILIECTBUTH CBOU CTPEMIICHHUS, OTIPEACTUTHLCS C UHTEPECAMHU.

[ToapocTKOBBIN BO3PACT OTIMYAETCS CIIOCOOHOCTHIO K TBOPUYECKOMY BOOOPaXKEHUIO H
(daHTa3uu, TOYHOCTHIO U IIYOMHOMN MBICIUTENHFHON NEeSTeNbHOCTH, MOBBIIICHHBIM HHTEPECOM K
mobuMbIM npeameraM. [103ToMy Tak BakKHO 3aMHTEPECOBATH y4alllMXCS CpelHEed W crapiieit
KaTeropuid B HOBOW i HUX cdepe TeXHUUECKOro TBopuecTBa. MHTepec K TeXHUYECKOM
HaMpPaBJIEHHOCTH, CTPEMIICHHE paboTaTh B 3TOM HANpaBJICHUH, BO3MOXHO, CHITPAeT PELIAIOIIYIO

POJIb B IOCJTICAYIOIEM CaMOOIIPEACIICHUN U B]':;I60p€ 6yzlymel71 CIICOUaJIbHOCTH.

®opMma 3aHATHI, PeKUM H NPOAOTKUTEIbLHOCTb 3aHATHI. OuHas (opma. 3aHsaTHsA
IPOXOJAT 2 pa3a B HEJENIO 1Mo 2 akajeMuieckux daca (45 muH.), uro cootBercTByeT CanlluHy
2.4.3648-20 «CaHHUTapHO-3MUAEMUOJIOTHYECKUE TpeOOBaHMS K OpPraHU3alUsM BOCIMTAHHS U

O6y‘~IeHI/I${, OTJbIXa U O3I0POBJICHUSA JeTel u MOJIOACIKN,



Bunpl 3aHaTHii — TeopeTMdyecKue, NpPAaKTUYECKHWEe W KOMOMHHUPOBAaHHBIC, a TaKxKe
BBICTYIJICHHE Ha COpeBHOBaHMAX. DOpMBl 3aHATHI — (QpPOHTAJIbHBIE, TPYNIOBBIE |

HHIUBUAYAJIbHO-TPYIIIOBBIC.

KoaudecTBO 3aHATHI 1 y‘leﬁl—[l)IX 4YacCcoB B HEACJII0 COCTABJIACT 4 gaca B HEOCIIIO.

OO0muii 00BeM YacoB 10 JaHHOH mporpamme - 72 Jaca.

KoimmyecTBo yyammxcss B 00beIMHEHHM, MX BO3pacTHble Kareropuu. [Iporpamma
BOCTpeOOBaHa Kak MaJIbUMKaMH, TaK M JEBOUKAMU. 3aHATHS IPYNIOBbLIE, B KaXJI0H TpyIie oT §
1o 12 yenosek. HabGop B rpymiibl ocTOsSIHHBINA. B mporpaMMe 3a/1€licTBOBaHbI Y4aIIUECs] CPETHETO

" CTapuICro mMKOJbHOI'0 BO3pacTa.

Oco0ennocTu HaGopa. HaGop B rpynmbl Benercs Ha OCHOBAaHUM PE3yIbTaTOB
Hpe)]BapHTeHI)HOfI arreéCTalu MW pPE3yJIbTaTOB OCBOCHHA CMCKHBIX IWCHHUILIINH. HpI/IeM Ha
oOydyeHHEe B JaHHYIO MPOTPaMMy MPOBOAUTCS HA YCIOBHSIX, OMNPEACIECHHBIX JIOKAJTbHBIM

HOpPMaTUBHBIM akToM opranuzanuu MAOY «Tomckuiit X000u-1IeHTPY.

O:xugaeMble pe3yJabTaThl U CIOCOOBI ONpeaeTeHUs UX Pe3yJIbTATHBHOCTH
VYdarmuecs: J0JDKHBI 3HATh:

® OCHOBHBIC KOMIIOHEHTHI TuIaTGopmbr Arduino;

® OCHOBHBIC 3aKOHBI JICKTPHUYECTBA U DIICKTPOTCXHHUKH,

® KOMIIBIOTEpHYIO cpeny pa3padotku Arduino IDE;

e (0a30BbIe KOHCTPYKIIUU U3y4aeMoTo si3bika C++.
VYyaiuecs: J0KHBI 3HATh YMETh:

®  CaMOCTOSTEIBHO MPOBEPSThH AICKTPUUCCKHE LIETIH;

®  CBs3BIBATh PA3IMYHBIC JATYUKU M MOJYJIH B PAMKaX OJJHOM TIAThI;

®  CaMOCTOSTEIBHO MPOECKTUPOBATH YCTPOHCTBO;

® COCTaBJISATh M 3alMCHIBATL AJITOPUTMBL C HCIOJB30BAHHEM COOTBETCTBYIOLIMX
AITOPUTMUYECKUX KOHCTPYKLIHN;

e pa3pabaThIBaTh AJTOPUTMBI U PEATU30BBIBATH MX Ha S3bIKE NMPOrPaMMHPOBAHUS
C++;

® IIPEICTaBIATH CBOU IPOEKT.



Kpurepun ouenku

ITapamerpbl

1 0aaa

2 das1a

3 0a1a

Jlormueckoe MBIIIICHUE -
0COOEHHBIIN B/
MBIILIEHUS,
HCIIOJIb3YOUN
ompeieJICHHbIE
JIOTUYECKHE MPaBUIIA,
KOHCTPYKIIUHU U TTOHSTHUS

Cnabo chopmupoBan
BU MBIIIJICHU S,
MCIIOJIb3YOIIU I
OTIPE/ICIICHHBIC
JIOTMYECKUE MPABUIIA,
KOHCTPYKLIUU U
IHOHATUA

CdopmupoBan Buj
MBIILIJICHHUS,

WCIIOJIb3 YOI
OTIpECIICHHBIE
JIOTUYECKHE NpaBuia,
KOHCTPYKLUU U TIOHATUS

Xopomio chopMUpOBaH
BH/I MBIIIUICHUS,
KCIIOJIb3YHOUIUN
OTIpe/IeICHHBIC
JIOTUYECKHUE TPaBUIIa,
KOHCTPYKITUU U
TTOHSITHSI

Buaumanue — 310
n30uparenpHas
HaTpPaBJICHHOCTD
BOCTIPUSTHS HA TOT WJIH
WHOU 0OBEKT,
TIOBBIIICHHBIN MHTEPEC K
00BEKTyY TTOKa3a u
U3JIOKEHHS C TIEITBI0
MOJIy4eHUs! KaKUX-JI100
TaHHBIX

OtcyrcTBYyeT
MOBBILICHHBI UHTEPEC
K 00BEKTY MoKa3za 1
HU3JI0KEHUs, ciaadast
MOTHBAITUS K
TTOJTYYEHHUIO HOBBIX
TAHHBIX, T03TOMY
BHUMAaHHUE 0CJIa0JICHO

CymiecTByeT HHTEPEC K
00BEKTY MOoKa3a u
U3JI0KEHHS, CYILIECTBYET
MOTHBAITUS K
MIOJTy9YEHUIO HOBBIX
JAHHBIX, BOCITPUHUMAECT
TO, YTO CJBIIINT U
BUJIUT, BHUMATEJICH, HO
MHOT/Ia OTBJICKAETCH,
HET CTPOroi
COCPEIOTOUCHHOCTH

[ToBbIlIEHHBIN UHTEpEC
K 00BEKTY MoKa3a u
W3JI0KEHUS C LENbIO
MOJIy4eHUs! KaKUX-1100
JTaHHBIX, BCETAA
BHUMATEJIEeH U
COCPENOTOYEH

YceuauuBocTs - ycepive B
TOM, 4TO TpeOyeT
JUTATEILHON U
TEPIEIIUBOY CUIIUEH
paboTsl, cBs3aHHOM ¢ 3D

Cnabo u penko
MPOSIBIISIET yCEepIUE B
TOM, 4TO TpeOyeT
JUIATENbHON U
TEpIEIUBOMN CUASTYEH

He Bcerpna nposiBnser
ycepaue B TOM, UTO
TpeOyeT JUIUTETbHON 1
TEpIEIUBOMN CUITUEH
paboTHI, CBA3AHHOM C

[IposBisieT ycepaue B
TOM, 4TO TpeOyeT
IUIATENbHON U
TEpIEIUBOM CUITUEH
paboTHI, CBA3AHHOM C

- MOJICTTUPOBAHUEM paboTHI, CBSI3aHHOM C 3D - mogenupoBannem | 3D - MogenupoBaHueM
3D - MmonenupoBaHreM
OTBETCTBEHHOCTH — Penxo orBercTBeHeH 3a | He Bcerna oTBeTcTBeHeH | Beeria oTBeTcTBEeHEH

HEOOXOAMMOCTh U
0053aHHOCTH OTBEYATH 32
CBOH JICHCTBHS,
MTOCTYIIKH, OBITh
OTBETCTBEHHBIM 3a HUX

CBOH JECHCTBUA U
MOCTYIKH

3a CBOH ﬂeﬁCTBHH n
IMOCTYIIKH

3a CBOH ,I[CI\/'ICTBI/IH u
IMOCTYIIKH

JIMCUMILTMHUPOBAHHOCTD
- yepTa xapakrepa, Win
BbIpaOOTaHHAsA, CTaBIIIAs

He nmocrosiHHas
FOTOBHOCTb y4alIErocs
K BBIIIOJTHEHUIO

I'oToBHOCTH ydqalierocs
K BBINIOJIHEHUIO JTF0O0TO
3aJaHusi, HO HC BCCraa

I'oToBHOCTH ydamerocsa
K BBIIOJIHEHUIO JIFOOOTO
3alaHus U YMCHHC

IPUBBIYKON CKIIOHHOCTh | 3a[aHUs U YacTOe coOmoieHHe coOmo1aTh
YeJioBeKa K COOII0IEHUI0 | HecoOoaeHue JUCLUIUTMHAPHBIX JUCLUIUTMHAPHBIE
IpaBUII pabOTHI U HOPM JMCLUIUTMHAPHBIX TpeGoBaHUH TpeGoBaHus
MIOBEACHHUS TpeOoBaHUH

Ananutuyeckoe Cnabo pa3Buto ymenue | He 1o xonna Xopo1o

MBIIIJIEHUE — YMEHUE
KPUTHYECKH U
00BEKTUBHO PACCMOTPETh
pOoOJIEMHYIO CUTYAIIUIO,
BCKPBITh MEXaHU3MBbI
CUTYalluH, €€ PUYHHBI U
IIOCJIEJICTBUS,
3HaYUMOCTb IS
KU3HEJESTEIbHOCTH U

KPUTUYECCKH U
0OBEKTUBHO
paccMoTpeTh
npoOJIEeMHYIO
CUTYAIIUIO U BCKPHIThH
MEXaHU3MbI CUTYAIIHH,
€c MPUYUHBI U
MMOCJIEACTBUS,
MTOJIOKUTETBHEIE U

c(hOopMHUPOBAHO YMEHUE
KPUTHYECKH U
00BEKTUBHO
paccMOTpETh
poOJIEeMHYIO
CHUTYAIIHIO, BCKPBITh
MeXaHU3MbI CUTYAIIUH,
ec MPUYUHBI U
MOCJICICTBHS,

c(hopMHUpPOBAHO YMEHUE
KPUTHYECKH U
00BEKTUBHO
paccMOTpeTh
npoOJIEeMHYIO
CHUTYAIIHIO, BCKPHITh
MEXaHU3MbI CUTYAIINH,
ee IPUYUHBI U
MOCJIC/ICTBUS,




pelieHus oCTaBICHHbIX

3a/1a4, IOJIOKUTENbHBIC U
OTPULIATEIILHBIE ACTIEKTHI
CUTYyaLIMU

OTPULATCIILHBIC
ACIICKTBI CUTyalluH.

ITOJIOKUTCIIBHBIC 1
OTPULATCIIbHBIC
ACIICKThI CUTyallun

IIOJIOXKUTCIBbHBIC U
OTPULATCIIbHBIC
ACIICKThI CUTyalluu

HaBbiku opreHTHpOBaHUS
B Arduino IDE

OO6yuaroiuecs He
CIIOCOOHBI
OpPUEHTUPOBATHCS B
nporpamme Arduino
IDE.

OO6yuaromuecs, npu
MOMOIIIN
Ipero/1aBaTels,
CIOCOOHBI
OpPUEHTHPOBATHCS B
nporpamme Arduino
IDE.

OOyuaromuecs
CaMOCTOSITEIIBHO
CIIOCOOHBI
OPHUCHTHPOBATHCS B
nporpamme Arduino
IDE.

YMmenue paboTel B

He Bcerna ectn

I'oToBHOCTE K

T'oTOBHOCTH K

KOMaH/ie - TOTOBHOCTb K | TOTOBHOCTbH K COBMECTHOMY COBMECTHOMY
COBMECTHOMY COBMECTHOMY TBOPYECTBY, HE BCET/Ia | TBOPYECTBY, YMEHHUE
TBOPYECTBY, YMEHHUE TBOPYECTBY, HE BCET/Ia | €CTh TOTOBHOCTb B3aMMO/ICHCTBOBATh
B3aMMO/ICHCTBOBATH, €CTh TOTOBHOCTD B3aMMO/ICHCTBOBATh HYMOIMOHATBHBIM
HMOIMOHATBHBIM B3aMMO/ICHCTBOBATH, AMOIMOHATBHBIM WHTEIJUIEKTOM
WHTEIUIEKTOM HMOIIMOHATBHBIM WHTEJUIEKTOM
WHTEIUIEKTOM
Pa6ora ¢ turaroit Arduino | OOyuaromuecs He OOyyatormuecs, Ipu O0yyarormmecs
CIIOCOOHBI IIOMOIIY [IPETIOIaBaTeNsi, | CaMOCTOSTEIBHO
MOJIKITIOYUTHCS K TUIaTe, | CHOCOOHBI CITOCOOHBI

HayaThb
IPOrpaMMHUPOBATh
miary Arduino.

IMOAKIOYHUTHCA K IIJIATE,
Ha4dyaTb
IIpOrpaMMHUpPOBATh IIJIATY
Arduino.

IIOAKIIOYHUTHCA K IIJIATE,
Hayarh
POrpaMMHUPOBATH
miary Arduino.

3HaHne TEXHUYECKOU
TEPMHUHOJIOTHHU B paMKax
MIPOTpaMMBbI

Cma0o Biageer
TEXHUYECKOMN
TEPMHHOJIOTUEH B
pamMKax mporpammbl —
4acTo He MOHUMAET ee,
MIOYTH HE UCIIOJIb3YET B
pabote, pasroBope

Bnaneer Texunueckoi
TEPMHUHOJIOTUEN B
pamMKax ImporpaMMmbl, HO
HE BCerja cpasy
IIOHUMAET €€, BCcerja
CTapaeTcsl UCIO0JIb30BaTh
ee B paboTe, pa3roBope

Xopo1io BiajeeT
TEXHUYECKOU
TEPMUHOJIOTUEH B
paMKax mporpaMMbl —
XOpOIIIO TIOHUMAET €e,
HCIIOJIb3YET B paboTe,
pasroBope

HaBriku
CaMOCTOSTEILHON
MTPOBEPKE AIEKTPHICCKOM
LEnn

OO0yuaromuiicst He
MOJKET IIPOBEPHUTH
AJIEKTPUUYECKYIO b
Ha HAJIMYHE OIIHOOK.

OO0yyaromuiicst MOXKeT,
IIPH MIOMOIIH
IperoaBaTeis,
IIPOBEPHUTH
IEKTPHUYECKYIO 1IEbh HA
HaJIM4Ke OLINOOK.

OOyuaromuicst MOKeT
CaMOCTOSITEILHO
IIPOBEPHUTH
AIIEKTPUYECKYIO TICTIh
Ha HAJIMYKE OIIHOOK.

HaBbiku cOopku
IKJIEKTHYECKOM 1[eTTH

OOy4aromuiics He
MOXET co0paTh
ANEKTPUUYECKYIO 1IeTh
JUISL peIIeHUS
KOHKPETHOH 3a/1a4u

OO0yuaronuncs MOXeT,
pY TIOMOIIIN
npernojaBarens, coopaTh
AIIEKTPUYECKYIO LIEMb JUTs
peleHns KOHKPETHOM
3aJauu

OO0y4JarImuncs MOXKET
CaMOCTOSITETILHO
co0path JIEKTPUIECKYIO
LeMb JUTS PEIICHHS
KOHKPETHO# 3a71a4u

HaBEIKH MOOKITIIOYEHUS
JATYUKOB, MOJTyJIeH

OOGyuaromuiics He
MOJKET IOIKIIFOYNTE
JATYUK, MOJTYJIb TS
penieHus KOHKPETH O
3a1a4u

OO0yuaromuiicss MOXeT
MOJKIIIOYUTh JaTYHK,
MOJyJIb JJIs1 PELIECHUS
KOHKPETHOM 3a/1auu ¢
MUHHMaTbHBIMA
NOJICKa3KaMH

OO0yuaromuiicss MOXeT
CaMOCTOSITETILHO
MOJKIIOYUTh JaTUUK,
MOJYJIb JJIsl PELICHUS
KOHKPETHOM 3a1auu




YMeHue HaxXouTh U
WCIIPABJIATH OIIHOKU

YMeHue HaxXouTh U
WCIIPABJIATH OIIHUOKU
cimabo chopmupoBaHo,
HE00X0IMMa TIOMOTIIb
nejarora

YMeHue HaxouTh U
WCIIPABIIATH OMIHUOKU
c(hopMHPOBaAHO, HO
uHor/1a Tpedyercs
MOJICKa3Ka CO CTOPOHBI
neiarora uin
TOBapuUIEH

YMeHue HaxouTh U
UCIIPABIIATH OIIHOKU
chopMHpPOBAHO

Hmeet HaBBIK IPOEKTHOU
NEATEIbHOCTH

Cnabo chopmupoBan —
HE MOYKET caM
OIPENEIUTD LENb U
3aj1a4M MPOEKTa, HEe
BCETIa BUIUT
pe3yJibTar,
HUCIIBITHIBACT
TPYAHOCTH B OIIUCAHUU
MPOEKTa, 4acTO HY)KHA
MTOMOIIIb TIe/Iarora

CdopmupoBan - cam
OTIpeIeIIsAeT 1EeNb U
3a/1a4M MPOCKTA, BUIUT
pe3yNbTaT, yMEeeT J1aTh
OTIFICaHUE TIPOEKTa, HO
HMHOTJa MOYKET
HCIIBITHIBATh
3aTpyaHEHUS Ha
HEKOTOPBIX 3Tarax
paboThI HAJL TPOEKTOM

Xopouio chopMUpoBaH
— CaMOCTOSATEIIHHO
oTIpeieNnsieT Lelb U
3aJ]a4¥ MPOEKTa, BUAUT
pe3ynbTaT, yMeeT aTh
OTIMCaHHE MPOEKTa

HaBpiku ucnonp3oBanus
CKpHITOB Ha sA3bIke C++

OO0ydaromuecs He
CIIOCOOHBI HANMCATh
CKpI/IHTI)I K MUHH-
MIPOCKTY.

OO0y4aromuecs: crrocoOHBI
HamucaTb CKPUIITHI K
MUHH-TTPOCKTEI C
TIOMOIIBIO
IperoaBaTes.

OO6yyvaromuecs
CIIOCOOHBI HAIKUCATh
CKpI/IHTBI K MUHH-
MIPOCKTHI
CaMOCTOATEILHO.

®opMbl NIOABEe/IEHNS] UTOTOB PeaIN3aluu NPOrpaMMbl

OcBoeHHE [aHHOW MpOrpamMMBbl

COIIPOBOKIAETCS  MPOIEAypaMH TPOMEKYTOUHOU

aTTecTalliy y4Yallluxcsl, MPOBOIMMON B (opmax, OMpEeNeNeHHbIX MPOrpaMMoil U y4eOHO-

TEMaTUYEeCKUM IJIAaHOM, KaK COCTaBHOM 4acThl0 0Opa3oBaTeNbHONM MPOTrpaMMbl, U B HOPSIKE,

yCTaHOBJIEHHOM npukazamu 1 YcraBoM MAOY «Tomckuii Xo00u-1IeHTPY.

KouTposs 3a peanuzaiiyeil mporpaMMbl IpOBOIUTCS B pa3HbIX (hopmax:

® CO31aHUC CI/ITyaHI/Iﬁ IIPOABJICHUA Ka4YE€CTB, YMeHHfI, HaBBIKOB,

e HaOmoAcHKE 3a PabOTON yJaluxcs,

L4 YCTHLIﬁ aHaJIn3 CaMOCTOATCIIbHBIX pa60T;

e Oecena;

L4 TeKyu.[HfI OIIPOC;

¢ JTIpCABAPUTECIIbHAA aTTCCTAlUA;

® JIPOMCIKYTOYHAA aTTCCTalUsd.

IIo utoram HpOMC)KyTO‘{HOf/'I aTTeCTallui B KOHIIC O6pa3OBaTCJ'ILHOFO nepuoaa ydamuecs

NEpCBOJATCA Ha CICAYIOUIYHO IpOrpaMMy «Arduino: MIPOCKTUPOBAHUC U MTPOTPAMMUPOBAHUC) B

CJIydac MOJIOKUTCIIBHOTO PE3YJIbTAaTa, a TAKKC NOJTYYalOT IMOYCTHBIC I'PAMOTBI OT aAMUHUCTPALIUA




MAOY «Tomckuii Xo060u-LIeHTp» B cillyda€ yCIEUIHOTO Y4acTUsi B COPEBHOBAHUSX B TEUECHHUE

y4eOHOTO roja.



YueOHO-TEMaTHUYECKHUI IJIaH

Ne  [Tema 3aHsaTHS Kou1. yacos Dopmsbl
Bcero  [Teopust [[Ipakteka [aTTECTALMKU/KOHTPO
i
1 Beeaenue B Mup Arduino 4 2 2 [IpeaBaputenbHas
aTTecTalus
[IpoBepka 3HaHUI
TEOpUH Yepe3
OTIPOCHI, BUKTOPUHBI
U T.]I.
CamocTosTenbHas
abota
1.1 | 3nakomctBO ¢ Arduino. 2 1 1
TexHuka 6e300aCHOCTH
1.2 Muxkpokontposuiep Arduino Uno. 2 1 1
Cpena Arduino IDE.
2  |AJropuTMH3aANMA H 30 15 15 [TpoBepka 3HaHUI
nporpammupoBanue. Ilepudepus TEOPUU uepe3
OTIPOCHI, BUKTOPUHBI
U T. 1.
CamocTosTenbHas
pabora.
[IpomexxyTouHas
aTTecTalusl.
2.1 |COopka akpHJIOBOTO YeXJyia JJIs 2 1 1
Arduino Uno.
2.2 [DxcriepuMeHnt «Masdok». [Tonsatue |4 2 2
PIIEKTpUYECTBA
2.3 [DxcriepuMeHT «KHOMOYHBIN 4 2 2
[EePEKITIOYATENb)
2.4 [Dxcnepument «berymuii oronek» |4 2 2
2.5 [DkcnepuMeHT «CBETHIIBHUK C 2 1 1
KHOTIOYHBIM YIIPABICHHUEM)
2.6 [Dkcnepument «Cperodop Ha 2 1 1
IApIyUHO»
2.7 [DxcnepumeHT «Masdok ¢ 2 1 1
HapacTaroleil IPKOCThIOY.
[[InpoTHO-UMITYIIbCHAS MOAYIISALIUS
2.8 [Dxcnepument «Ilymbcap». 2 1 1
bUIOJIApHBIN TPAH3UCTOP
2.9 [DkcnepumeHT «Mep3Kkoe NTHAaHUHO» |2 1 1
2.11 DxcnepumeHT «TepMEeHBOKCY. 2 1 1
IIpe301MHAMUK
2.12 DxcniepuMeHT «CBETUIIBHUK C 2 1 1
YIIPaBJIIEMOM SPKOCTHION
2.13 PkcnepumenT «KoMHaTHBIH 2 1 1
TEPMOMETPY
3  |PazpadoTka npoeKToB 30 15 15 ITpoBepka 3HaHuM
TEOpHUH Uyepes




OIIPOCHI,
BUKTOPHHBI U T. A.

CamocTosTenbHas
paborta.
3.1 [Pxcnepument «HouHoii 4 2 2
CBETHJILHUKY». DOTOPE3UCTOP
3.2 |Urpa «KHOno4yHbIE KOBOOW) 4 2 2
3.3 [Pxcnepument «CekyHaoOMEp» 4 2 2
3.4 [DxcnepumeHT «MeTeoCTaHIus» 4 2 2
3.5 [PxcnepumenTt «CBETUIIHHHK, 2 1 1
ynpasinsieMblit mo USBy. [lenurens
HaNPSHKCHUSI
3.6 [PkcrepumenT «CUETUMK HOKATHIY |2 1 1
3.7 [Pxcnepument «IlanTorpad». 2 1 1
Konnencarop
3.8 [Dxcmepument «Muxkcepy». MoTtop 2 1 1
3.9 [Pkcmepument «Tectep 6arapeek» |2 1 1
3.10 [Mrpa «[lepersrnBanne KaHATa 4 2 2
4 [[IpoekTHas 1eATEJbHOCTH 8 8 [TpomexxyTouHas
aTTecTarus
[Toka3 paboT
4.1 [PaGoTa HaJ TPOCKTOM 6 6
4.2 [[Ipe3eHTaIus nMpoeKTa 2 2
Hroro: 72 32 40




Coaep:kaHue nmporpamMmsl

Pazoen 1. Beeoenue 6 mup Arduino.

Tema 1.1. 3aakoMcTBO ¢ Arduino. TexHuka 0€301MacHOCTH

Teopusi: 3HAKOMCTBO C MPaBUJIAMH TIOBEICHHS YIAIIUXCS B yapexkaeHnn. O3HaKOMIICHHE
C MHCTPYKIHUAMH [0 TEXHUKE O€30MaCHOCTH. 3HAKOMCTBO C KAaOWHETOM, C TEXHHUYECKUM
OCHAIIICHHEM. 3HAKOMCTBO C MHKpPOKOHTposuiepoM Arduin0, ero BO3MOXHOCTSMH |
npuMeHeHreM. OCHOBHBIC TIOHATHS MUKPOJJIEKTPOHUKH.

[Ipaktuka: [IpoBeneHue npeIBapuTEIbHON aTTECTALMH.

Tewma 1.2. MukpokouTposuiep Arduino Uno. Cpena Arduino IDE.
Teopus: 3nakomcTBO ¢ maroi Arduino Uno.

[Mpakruka: U3yaenue cpenpl pazpadotku Arduino IDE. IMoakmodenune Arduino Uno.

Pazoen 2. Anzopummu3zayusa u npozpammupoeanue. Ilepughepus.
Tewma 2.1 Coopxka akpunoBoro uexisa s Arduino Uno.
Teopust: Axpunossiid uexon mist Arduino Uno. [IpumeHnenne u Ha3HaueHHe.

[Ipaktuka: Coopka akpumoBoro yexia maist Arduino Uno.

Tema 2.2. DxcriepuMeHT «Masiqyok». [loHsTHE 2IIeKTpUYeCTBA.
Teopus: [lonsitue snexkrpuuecta. 3akoH Oma. Ceeroguon. Pesuctop. Ckeru.

ITpaktuka: Coopka cxembl Ha MakeTHO# miate. [Iporpammuposanue Arduino UNO.

Tema 2.3. DxcniepuMeHT «KHOMOYHBIN MEPEKITIOYATETb)»
Teopus: TaktoBast kHomka. [Tonstue «apede3r». Ckerd.

IMpakTrka: Coopka cxembl Ha MakeTHOH miare. [Iporpammuposanue Arduino UNO.

Tewma 2.4. DxcnepumenT «berymmii oroHex»
Teopus: Ceroauonnas mkana. Ckerd.

[Mpaktuka: COopka cxeMbl Ha MakeTHOH miate. [Iporpammuposanue Arduino UNO.

Tema 2.5. DxciepuMeHT «CBETUIIFHUK C KHOTIOYHBIM YIIPaBICHUEM)
Teopus: Knonka. Cketu.

[MpakTuka: Coopka cxembl Ha MakeTHOU miare. [Iporpammuposanue Arduino UNO.



Tema 2.6. DxcriepumenT «CBeTodop HA ApAyHHO»
Teopus: CBeroguon. Cketd.

[MpakTuka: Coopka cxembl Ha MakeTHOU miare. [Iporpammuposanue Arduino UNO.

Tema 2.7. DxcniepuMeHT «MasidoK ¢ HapacTaromend SpKocTbio». [LInpoTHO-UMIynbCHAS
MO Ly
Teopus: lupotHO-UMITyIbCHas Moy L. CKeTy.

[MpakTuka: Coopka cxembl Ha MakeTHOU miare. [Iporpammuposanue Arduino UNO.

Tema 2.8. Dxcnepument «Ilynscapy». bunonspHsiii TpaH3uCTOP
Teopus: bunonsipuerit Tpan3ucrop. CBeToAnoHBIE COOPKHU. CKETd.

[MpakTuka: Coopka cxembl Ha MakeTHOH miare. [Iporpammuposanue Arduino UNO.

Tema 2.9. DxcniepumenT «Mep3Koe MMaHUHOY
Teopus: [Tse3onumanka. Ckery.

ITpaktuka: Coopka cxembl Ha MakeTHO# mate. [Iporpammuposanue Arduino UNO.

Tema 2.10. OxcniepuMeHT «TepmeHBOKCY. [Ibe301MHaMuUK
Teopus: [Ibe3onunamuk. CkeTy.

ITpaktuka: Coopka cxembl Ha MakeTHO# miate. [Iporpammuposanue Arduino UNO.

Tema 2.11. DxcriepuMeHT «CBETHIIBHUK C YIIPABIISIEMOU SIPKOCTHIO»
Teopus: lenurens HanpsbkeHus. CKeTY.

ITpaktuka: Coopka cxembl Ha MakeTHO# miate. [Iporpammuposanue Arduino UNO.

Tema 2.12. DxcniepuMeHT «KOMHATHBIM TEPMOMETPY
Teopus: Tepmucrop. Cxeru.

IMpakTrka: Coopka cxembl Ha MakeTHOH miare. [Iporpammuposanue Arduino UNO.

Paszoen 3. Pazpabomka npoexkmos.
Tema 3.1 OxcnepumenT «HouHO# cBeTUIBHUK». DOTOPEZUCTOP.
Teopus: ®ortopesuctop. [lorenumometp. Ckety.

[MpakTuka: Coopka cxembl Ha MakeTHOH miare. [Iporpammuposanue Arduino UNO.

Tema 3.2 Urpa «KHomno4yHbie KOBOOWY.



Teopus: Komannnas padora. Ckeru.
[MpakTuka: COopka cxembl Ha MakeTHOM riare. [IporpammupoBanue Arduino UNO.

[IpoBeneHue urpsl MEX1y y4auMuUcs.

Tema 3.3 DxcnepumeHT «CeKyHIOMEP».
Teopus: CemucermeHTHbIN nHaUKaTOp. CKETY.

[MpakTuka: Coopka cxembl Ha MakeTHOU miare. [Iporpammuposanue Arduino UNO.

Tewma 3.4 DxcniepumeHT «MeTeoCTaHIUsD.
Teopus: Tepmucrop. Cxery.

[MpakTuka: Coopka cxembl Ha MakeTHOU miare. [Iporpammuposanue Arduino UNO.

Tema 3.5 DOxcnepumeHT «CBETUIIBHHUK, yripaBisieMblid o USBy.
Teopus: Pesucrop. Cxeru.

[MpakTrka: Coopka cxembl Ha MakeTHOU 1uiare. [Iporpammuposanue Arduino UNO.

Tema 3.6 OxcriepuMeHT «CUETYMK HAKATHID.
Teopusi: Berxonnoit cisurossiil peructp SN74HCS95N. Ckeru.

ITpaktuka: Coopka cxembl Ha MakeTHO# mate. [Iporpammuposanue Arduino UNO.

Tewma 3.7 Dxcnepument «Ilantorpady». Konmencarop.
Teopusi: Kongencarop. CeponpuBop. CkeTd.

ITpaktuka: Coopka cxembl Ha MakeTHOH miate. [Iporpammuposanue Arduino UNO.

Tema 3.8 DkcniepumenT «Mukcep». Motop.
Teopus: Komnexropusii asuratens. Juon BempsmutenbHblidi 1N4007. Tpanzuctop
nosneBoil. Knemmuuk Haxxumuo. Cketu.

IMpakTrka: Coopka cxembl Ha MakeTHOH miare. [Iporpammuposanue Arduino UNO.

Tema 3.9 Dkcnepument «Tectep Gatapeek».
Teopus: TexkctoBbiii 3kpaH. Ckery.

[Mpaxtuka: COopka cxeMbl Ha MakeTHOH iate. [Iporpammuposanue Arduino UNO.

Tema 3.10 Urpa «IlepersaruBanne kaHata.

Teopus: Komannnas paborta. Konnencarop kepamuyeckuil. MHBepTUpYIOIIUN TpUITep



Imutra SN74HC14N. Cxkeru.
[MpakTuka: COopka cxembl Ha MakeTHOM riare. [IporpammupoBanue Arduino UNO.

[IpoBeneHue urpsl MEX1y y4auMuUcs.

Pazoen 4. Ilpoekmnuasa oeamenvHoCHb.
Tema 4.1. PabGoTta Haji IPOEKTOM
[Ipaktuka: IlpoekTHO-HccnenoBarTenbekas padora. Co3gaHWe HWTOTOBOTO TPOEKTa Ha

OCHOBE TOJTYYECHHBIX 3HAHUM.

Tema 4.2. TlpezenTanus mpoeKTa

[Ipakruka: [Ioka3 npoeKToOB.



Kanennapublii yueOnsblii rpaguk Ha 2023-2024 yyeOHbIi roa

Y4eOHbIi KoimuecrBo | /lara KanukyJisbl
fiepuoa yaedHbIX Hada1a Hpomok | Opranusanus 1eATeTbHOCTH
HeneIb yuebHoro HUTEeJBbHOC | MO OTAEJBLHOMY PACIIMCAHUIO
fiepnoaa Th U IUIaHY

1 monyrogue | 17 Henenb 01 centsiops | C  30.12 | C31.12.2023 o 09.01.2024r.
o - yyacTue B OpraHu3aluu
09.01 HOBOTOJIHMX MEPOIIPUSATHUI

2 monyrogue | 19 Henenp 09 suaBaps C 24.05| 27.05.2023 - 14.06.2024 —
mo 31.08 paboTa narepsi C THEBHBIM

npeObiBaHMEM  JieTell ¢
Pabora 3aropoJIHBIX
JNETCKUX O0370POBUTEIBHO-
00pa3oBaTeNbHbIX Jarepeu
«JIykomopne» u
«ConHeuHaspecyonKa.
[ToaroToBka u yyactue B
TYpHUPAX, COPEBHOBAHUSX.

[TpopomxutenpHOCTh yueOHOTO ToAa — ¢ 01.09.2023 1o 25.05.2024 — 36 y4eOHBIX HElleIb




METOANMYECKOE OBECIIEHEHUE ITPOT'PAMMBI

Memoowt pabomeut:

1. OOBACHUTENBPHO-WILTIOCTPATUBHBI — TpeAcTaBlIeHUe HH(GOPMAIMKM pa3IMYHBIMU
criocobamu (0OBSICHEHHE, pacckas, Oecena, JeMOHCTpanus U Jip.) HeoOxoaum B TeopeTHUeCKOi
yacTU 3aHATHS, KOorja HAeT OObSACHEHHWE HOBOIO MaTepuaja, a TakKe Ha MPOTSKEHUU BCETo
3aHSTHUSL, IPU KOHTPOJIE MOIYYEHHBIX 3HAHUH.

2. IlpoGneMHbII — TIOCTaHOBKA 3aJaud M CAMOCTOSITENIbHBIA TOHWCK €€ pEeIICHUs
yuamumucs. HeoOxoaum B 0COOEHHOCTM Ha NPAKTHMUECKOM 4YacTH 3aHATHUS, 3TO OYEHb
3¢ GEeKTUBHBINA METOJ], KOTOPBIM YaCTO UCIOJIB3YETCS.

3. DBpPHCTUYECKUN — METOJ PEIIeHHs 33a/1a4M, BKIIOYAIOIIUN MPAKTHYECKH METOJ, He
SIBJIIOIIMNACA TapaHTUPOBAHHO TOYHBIM WMJIM ONTHUMAJbHBIM, HO JIOCTaTOYHBIN [JIs1 pELICHUS
TOCTABJIECHHOM 3aJa4H.

4. AKTHBHBI METOJ — 3TO (pOopMa B3aUMOAECUCTBUS YUAIIUXCSA U YUUTENs], IPU KOTOPOH
YUHUTENb U y4dalluecs B3aUMOJECUCTBYIOT APYT C JIPYyroM B XOJ€ YpOKa M ydaliuecs 3/1eCh He

IMAaCCUBHBIC CIIYHIATCIIU, 4 AKTUBHBIC YHAaCTHUKH YPOKa.

Dopma npoeedeHUs 3aHAMUIL U MEXHOTIOZUA UX PeaTU3auuu:

1. uaaMBUIyanbHO-TpyNIOBas GopMa — paboTa BEAETCS HEMOCPEICTBEHHO C KaXIbIM
YYaIIuMCsi, KOTOPBIN peaau3yloT COOCTBEHHBIN MPOEKT B TPYIITIE;

2. pponTanpHas popma — paboTa BeIeTCs OJTHOBPEMEHHO CO BCEH ayIUTOPHUEH;

3. rpynmnoBas ¢opMa — pa3jaelieHHe ydJalluxcsi Ha Maible Tpynmbl (Mo 3-4 demoBeka),

nepena Ka}I(,HOﬁ prr[l'[OfI CTaBHUTCs CBOJ 3aJa4a.

IoaBeneHne UTOTOB MO pa3aejiaM U TeMaM

Jlis  mpoBeneHUss MHPOMEXKYTOYHOM — aTTeCTalldd  HEOOXOJMMO MPOBOAMUTH  Psif
MEpPOTIPUATHI, MO3BOJISIONIUN OMPENEIUTh CIIOCOOHOCTH, 3HAHUS U HABBIKH yJalllUXCS — 3TO
OTIpOC, TECTUPOBAaHKE, BUKTOpUHA U T.1. [lo okOHYaHHIO Kypca, MPEeIyCMOTPEHO BBHIMOJIHEHUE
MPOEKTa, Pe3ylbTaThl KOTOPOTO MOKAXYT YPOBEHb (POPMHUPOBAHUS 3HAHHIA, YMEHHI U HaBBIKOB.
B mpouecce u3ydeHus Tembl HaOMIOAATh M aHATM3UPOBATH 00BEM U KAa4eCTBO BBHITIOJHEHHOMN
paboThl Ha Kaxa0M 3aHsATUU. [IpoBOIUTE Oecebl 1 COBMECTHBIN YCTHBIM aHANIW3 TI0 OKOHYaHUU
CaMOCTOSITEILHOM pabOTHI.

Ilpeosapumenvuas ammecmayus:

Jns  oOydeHuWss TO JaHHOW JUCUUIUIMHE HE0OXoauMo o0nagaTh HavYaabHBIMU

IMOJIb30BATCIIbCKUMHU 3HAHUAMU KOMIIBIOTCPA, a@ TAKKC UMCTh 3a4YdaTKU JIOTUYCCKOTO MBIIIJICHUS,



IMO3TOMY JOJI’KHA OBITD MMpoBCACHA NPCABAPUTCIIbHAA aTTCCTAllMd, KOTOpas IMPOBEPACT YPOBCHDb

3HaHUM.

[IpoBepka normveckoro MbiieHus U | T-3HaHUI MPOBOAUTCS C MCIOJIb30BAaHHEM TECTa
(ITpunoxenue 1).

Ipunyunet oyenusanusa no 3a0aHuI0

3 6anna CTaBUTCS B CiTydae, €CIIHM YJAIIUKCS BBITOIHIII IPABUIIBHO BCE 33JaHMUS;

2 fanna CTaBUTCS €CIM YYAIIUIACS BBIOJIHIII PaBUIBHO Ooiiee 50% 3amanuid;

1 6ann craBUTCS €CIM y4YalUiics BBIOJIHUI IPaBUiIbHO MeHee 50% 3amaHuil.

HpOMéJIC_VI"O‘lHa}l ammecmayua TPOBOJUTCA JBa pasa 3a MHOCpUOJ pcain3dalvn

mporpaMmsl (3a 4 Mecsilia): B cepeiMHE U B KOHIlE nepuoiaa. Pesynbrarsl 1o TpexOauibHON

CHCTEME 3aHOCATCS B «/IMarHOCTHYECKYIO KapTy».
e | Gamn — HU3KUI YPOBEHb;
e 2 Gamna — cpeHUl ypOBEHb;
e 3 Qaia — BBICOKHUI YpOBEHb.

Kputepun onieHKH MOKHO MOCMOTpETh B pazzene «OxuaaeMble pe3yabTaThl U CIOCOOBI

OIIPCACIICHNA UX PE3YIBTATUBHOCTU.

OcHoBHOM (hOopMOI KOHTPOJIA SIBIIICTCS HAOII0eHUE 32 PabOTOM ydamuxcsi B MpoIiecce

BBIINIOJTHCHHA KOHTPOJIBHOTO 3alaHusA, 4 TaAKKC 6606,[[3 " OIIpOoC.



I[I/IaI‘HOCTI/I'leCKaﬂ KaprTa
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Ilocne noacyera 0ajoB KaxxXa0ro o6yqa}01ueroc;1 OIpCACIIAACTCA CyMMapHasl OILCHKa

y4amierocs cieayromumM oopazom:

1-15 6a1J10B — HU3KUI YPOBEHb OCBOCHHSI IPOTPAMMBbI

16-32 6as1a — cpeTHU YPOBEHB OCBOCHHSI IIPOTPAMMBbI

33-45 6a/1J10B - BHICOKHI YPOBEHb OCBOCHUS IIPOTPAMMBI

ITocne aToro mojacynuTHIBAeTCS MMPOICHTHOC COOTHOICHHEC ypOBHeﬁ OCBOCHUA I10 I'pyHIiaM

H 110 O6’LC,Z[I/IHCHI/IIO B [ICJIOM U PE3YJIbTAT 3aHOCUTCA B CBOJHYIO Ta6J'II/II_Iy.

CBoaHas Ta0JMIA

Bricokuii ypoBeHb
%

Cpennuii ypoBeHb
%

Huskuii ypoBeHb
%

Ha nauano yue6HOro
roja

Ha cepenuny
y4eOHOro rojia

Ha xoner yue6HOTO
roja

IIo stoit Ta6m/1ue MOZKHO ITPOBCCTU aHAJIN3 PE3YJIbTATUBHOCTU JTaHHOM nporpaMMmal.




Hanpasienusi BocnuTaTe/IbHOH paldoThl, peajlu3yeMble Ha Mporpamme
«OCHOBBI MHKPO3JIEKTPOHHUKH ¢ Arduino»:

1. TI'pasxcoancko-nampuomuueckoe 6ocnumanue HANPABICHO HAa (OPMHPOBAHUE
aKTHBHOH TPaKJaHCKON TIO3HIINH, TATPUOTU3MA, IIPABOBON U TOJUTUYECKOH, HH(OPMAITMOHHOMH
KYJIbTYpPbI, OCYILECTBISIETCS BO BpeMs pabOThl € ydyamumucs Ha 3aHsaTusx. [Iporpammoit
IIPEyCMOTPEHBI TEMBI, IPUYPOUYEHHBIE K TOCYIapCTBEHHbIM Npa3aHukaM: Jlens [lobensl, JleHb
HapoaHoro eauHcTBa, Jenp 3ammtHHka OtedectBa, [enp Poccum, [dens ['ocymapcTBeHHOTO
¢nara B Poccuiickoit @enepaunu u qpyruMm. Takum oOpa3om, negaror GopMupyeT y HIKOJIbHUKOB
YyBCTBO JII00OBH K cBoel PonuHe.

2. Bocnumanue nonoxcumenvnozo OmHOWIEHUA K mpyoy U MEOpUecHay
HaIpaBJICHO Ha MOHMMAaHHWE TPyAa KaK JUYHOCTHOM M COLUAIbHOW LIEHHOCTH, (OPMHUPOBAHUE
FOTOBHOCTH K OCO3HAaHHOMY MpO(eCCHOHAILHOMY BBIOOPY. DTO OY€Hb Ba)KHOE HaIlpaBJICHUE
BOCIIUTATENIbHOM paboThl. VYyamiuecs ydwarcsi CoJAep)KaTb B TOPSAKE CBOM YydeOHbIE
MIPUHAICKHOCTH, COOIIIOIAaTh MOPSIOK HA CBOEM pabodeM mecte, B mopTdene. Takum oOpazom,
LIKOJIBHUKH MPUYYAIOTCS K TPYAY.

3. Humennexmyanvnoe eocnumanue moMOTaeT OCO3HATh YYalllUMCs 3HAYUMOCTb
pa3sBUTOrO MHTEUIEKTa [ Oyayliero JMYHOCTHOIO CaMOYTBEPXKICHHMS M YCIHEIIHOTO
B3aMMOJICHCTBHS C OKPYXKAIOLUIUM MHUPOM, MPOUCXOAUT Ojarojapsi pacIIMpeHUI0 Kpyro3opa
y4anmxcs.

4. 300posvecoepezaloujee éocnumanue HapaBIeHO Ha GOopMHUpOBaHUE (PU3NYECKU
pa3BUTOrO yesoBeka. JleTn Ha nmepeMeHax BBIXOJAT U3 KaOWHETa, U ayJUTOpHs IPOBETPUBAETCS,
Ha IIEpEeMEHE IeNaror mnpelaracT ydalllMMcs IOJBW)KHBIE MIPbl M pa3MuHKy. Kpome Ttoro,
[earor  KOHTPOJIMPYET  CAHUTApPHO-TUTMEHMYECKMH pPEeXUM B KaOMHETe, IPOBOJUT
npounakTuyeckue 6ecesibl 0 TOM, 4TO 3a CTOJIOM HEOOXOAMMO CHUJETh POBHO U HEJb3s KayaTbCs
Ha CTYyJle, IpoIaraHAupyer 30poBblii 00pa3 xku3HU. Bo BpeMs ypoka npoBOIATCS EPHOIUYECKHE
(U3KYIBTMUHYTKH.

5. Couyuoxkynemypuoe u meouaxyibmypHoe 60cCnumanue — HEOOXOAUMO [UIs
(dbopMUpOBaHUS KIIFOYEBBIX KOMIIETEHIMH JUMYHOCTH. C 3TOH 11eNbI0 MPOBOJATCS BHEKIACCHBIE
MEpONpPUATHSL: yyaluecs, coOupasch Bce BMeCTe BO BHEypoUHoe BpeMsi, HoBwlit ron, 8 Mapra, 23
GbeBpais u T. 1.

6. Ilpasosoe eocnumanue u Kynomypa 0Oe3onachocmu - (GOPMHUPOBAHUE Y
yyaluxcs HpaBOBOM KyJIbTYpbl, MPEICTaBICHUH 00 OCHOBHBIX NpaBaX M OO0A3aHHOCTAX, 00
YBa)KEHHH K B3POCIBIM, O IpaBMiIax 0€301MacHOro MoBeeHUs Ha ynulle U B I T-ky0e.

7. Bocnumanue cemeiinvix yennocmei — 3T0, TPEXAE BCEro, GOpMHpPOBAHUE Y

yJaluuxcs 3HAHUI B C(bepe 3THMKH U IICUXOJIOTMH CEMEMHBIX OTHOIICHHUM. Heﬂaror, MMpOBOAUT



POIUTENBCKUE COOpaHHs, aHKETUPYET U KOHCYJIBTUPYET POJUTENCH MO pas3IudHBbIM BOIPOCAM,
KACarOIIUMCS BOCIIUTAHMS U T.[I.

8. Kynemyponocuueckoe u  3cmemuuecKkoe  60CHUMAHUE  COOTBETCTBYET
ACTETUYECKOMY BOCIIUTAHHIO, IPOUCXOAUT OJIaroapsi OpraHu3anuu AeITeIbHOCTH M0 Pa3BUTHIO

ACTETUYECKOTO BKYCa H TBOPUYECKHX CIIOCOOHOCTEH y 00yJaromuxcs Ha 3aHATHSIX.



MarepuajbHO-TeXHHYECKOe o0ecrieyeHue.

Jlnst mpoBefeHUsl 3aHATUM HEOOXOAMMO JOCTATOYHO MPOCTOPHOE MOMEIICHHUE, KOTOPOe
JIOJIKHO OBITH XOPOIIO OCBEIIEHO U 000PYIOBAHO HEOOXOIMMOM MEOCIIBbIO: CTOJIBI, CTYNbs. JlJis
paboThl HEOOXOMMO MMETh JIOCTATOYHOE KOJIMYECTBO HATJISJHOTO W y4eOHOTO MaTrepuana u
TCO.

Jlist peanuzanuy nporpaMMbl HEOOXOIUMO:

® CTallMOHAPHBIE TIEPCOHAIBHBIE KOMITBIOTEPHI (CUCTEMHBIN OJIOK, MOHHUTOD,
KJIaBUATypa, MbIIIb) WM HOYTOYKM Ha Ka)KJOro 00ydarollerocs ¢ JOCTYIIOM B
WHTEPHET;

® TIEPCOHANBLHBIN KOMIBIOTEP YIS TE€Iarora;

® UHTEPAKTHUBHAS MAHEIb,

e Habop Marpénika Z;

e HaOOPHI TaTYMKOB, CBETOIMOJIOB, cepBONpuBo10B, LCD — 3xpaHoOB, U 1p.;

e cuctemHoe nporpamMmmHoe obecrieuenue (Windows 10);

e mporpammuoe obecrieuerre Arduino IDE.

JunakTuyeckoe OCHaIIeHHe MPOrpaMMbI:
udpossie pazpaboTku nemarora (Mpe3eHTAUNHA, HHCTPYKIMH, (OTO U BHUJICO, TAOIHUIIHI,

pa3gaToyHbIi MaTepuai u ap.)

Kanposoe obecnieuenue:

O,Z[I/IH negaror, MM EIOIIUH CIICIUaJIbHOC U II€AAarOrm4cCKoO€C 06p2130BaHI/Ie.
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[Tpunoxxenue 1

[1aTh 3eMJIEKOTIOB 32 5 9acOB BHIKANBIBAIOT 5 M KaHaBbl. CKOJIBKO MOTPEOYETCs 3€MIICKOTIOB, IS
Toro 4T00HI BRIKOMATh 100 M KanaBsl 3a 100 gacos?

A)S5; Bb)10; B)25; I') 100

[Tere u Kone kymmmm o kopoOke koHdpeT. B kaxnoi kopoOke Haxomutcs 12 kouder. Ilers u3
CBOE KOpOOKHM Chesl HeCKOJIbKO KOH(eT, a Koy u3 cBoeil KOpOOKU ChEsl CTONBKO KOHQET,
CKOJIbKO OoCcTasIoch B KopoOke y I[letu. Ckoisibko koH}pET octanock Ha aBoux y [letn u Konu?

A)10; B)12; B)s; D)4

Tpu Kypulbl 3a TpU IHs HECYT TpH siiia. CKOJIBKO UL cHecyT 12 Takux ke Kyp 3a 12 nHen?

A)24; B)12; ByM8; I)9

[IpomomxuTe nocnenoBaTenbHOCTh: 5, 11, 23,47, 95,...

A)101; B)142; B)I191;  TI)98

Jlst gero uicnonp3yetcs kinaBuma Num Lock?

A) 11 BKITIOUEHUS Y BBIKIIIOUCHUSI PEKUMA 3arjaBHBIX/CTPOYHBIX OYKB

B) ans BKIIFOUSHHMS U BBIKITFOUCHHS ITU(PPOBOTO PEKMMA MAJIOH KIIaBHATYPHI
B) nns BKITFOUEHMSI M BBIKITIOUCHUST PEKUMA BCTABKH/3aMEHBI

I') g nepexioueHus pekuMa PycCKOro/aHTITUHCKOTO sI3bIKa

[Iporpamma — 3t0:

A) cuctema mpaBuil, OMUCHIBAIOUIAS TOCIEA0BATEIBHOCTh JCHCTBHM, KOTOpPbIE HEOOXOAUMO
BBITIOJIHUTH JIJIS1 PEIICHHUS 3a/1a4H

b) ykazanue Ha BBINIOJIHEHUE IEHCTBUIN U3 3aJaHHOTO Habopa

B) oGnactp BHemiHeW NamATH JUIsl XpPAaHEHUS TEKCTOBBIX, YWCIOBBIX MaHHBIX H JIPYrou
uHpopMaIuu

F) MOCJICA0OBATCIIBHOCTE KOMAaH/, pCAJIN3yroliasa aJIrTOPpUTM PCILICHU 3aJa1H.
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