MHUHHUCTEPCTBO OBPA30BAHUSI TBEPCKOM OBJIACTH
I'OCYIAPCTBEHHOE BIO/IXKETHOE YUPEX TEHUE
JOIIOJIHUTEJIBHOI'O OBPA30OBAHU S
«TBEPCKOM OBJIACTHOWM LIEHTP FOHBIX TEXHUKOB»
CTPYKTYPHOE ITOPA3IEJIEHUE
«JETCKUM TEXHOIIAPK «<KBAHTOPHYM>»
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OBINEPA3BUBAIOMIAS ITIPOTPAMMA

«IIporpaMmmMupoBaHHe MHKPOKOHTPOJIJIEPOB»

HamnpaBneHHOCTE: TexHUUeCKas

OOmuit 06BeM porpaMMel B yacax: 54 Jaca

Bo3spact o6yuaromuxcs: 10 — 17 net

Cpoxk peanu3zaiuy IporpaMMsl: 1 rox

VYpoBeHb: 6a30BEIH

ABTOp: Iegaror IoNoJHUTeIbHOro oOpa3zoBanus M. A. bensBckuii

Per. Ne 35-23%






NuadopmanuoHHas KapTa NporpaMmal

HauMeHOBaHHE

JlomonHUuTeNbHAS o61eo6pazoBaTebHAS
nporpamMmbl obmepasBuBaromas nporpamMma «lIporpaMmmupoBanue
MHUKPOKOHTPOJLIIEPOBY
HanpaBieHHOCTH TexHuueckas
PazpaGoTunku Crpykrypuoe mogpasgeneane [bY JO TOLIOT
NpPOrpaMMel «JleTckuii TexHomnapk «KBaHTOpUYM»

OO0unii 00Lem

®opma peajH3aLHH

54 gaca

OynHass ¢ T[pPUMEHEHHWEM METOA0B MAUCTaHLMOHHOTO
00y4YeHHS

IleneBasn kaTeropus

Ob6yuaromuecs B Bo3pacte 10-17 et

AH"HOTALUA

[pepmaraemast IporpaMMa HaleJleHa Ha pPa3sBHTHE
HHTepeca O0OydJaromuxcs K I[POrpaMMHUpPOBAHHIO H
KOHCTPYHPOBAHUIO AJIEKTPOHHBIX CXEM H YCTPOMCTB Ha
HX OCHOBE, K M3yYEHHUIO IPUHIUIIOB ()yHKIIHOHHPOBAaHU
KOMITBIOTEPHBIX CETEH 1 MUKPOKOHTPOJUIEpaxX CHCTEM.
Onno#t wm3 ocobOeHHOCTeH  IIpOrpaMMBI  SIBIAETCH
TEXHOJIOTUS CMELIaHHOT0 OO0y4YeHMs, I103BOJISIONIAN
HCIIOJIB30BATh KaK IIIOMIaTKUd MOOMIBHOIO TEXHOIApKa
«KBanTOprymM», Tak ¥ 00pa3oBaTelNbHBIE ILIOLIAIKH
[IAPTHEPOB B paMKaxX CETEBOI0 B3aMMOMEHCTBHS, TaKKe
UMEETCS BO3MOXKHOCTH OOydYeHHS, KOMMYHHKAIlMHM H
IIPOEKTHOM JIeSTeIbHOCTH B on-line popmare.

Inanupyembii
pe3yJbTaT
peanu3anuu
NPOrpaMMbl

ITo uToram obydaroiuecs I0Iydar:

— 3Hagus 00 YCTpOMCTBE MHKPOKOHTPOJLIEPOB U
KOMITLIOTEPHBIX CETeH, MX HCTOPHH M COBPEMEHHBIX
TEHJECHIUSIX PA3BUTHIL;

— 3HaAHHUA 00
IPOrpaMMHUPOBAHHUS; .

— HaBBIKH HAMUCaHMS OPOCTEHINHE MPOTpamMM s
yIIpaBJIeHUSI MUKPOKOHTPOILIEPAMH,

— HaBBIKH YTEHUS 3IIEKTPOHHBIX CXeM,
CaMOCTOSITEIFHOTO [IPOEKTHPOBAHUS U COOPKH IIPOCTHIX
5IIEKTPOHHBIX YCTPOKCTB;

— HaBeIKM pabotel ¢ 1miatdopmoil  Arduino,
IPOrpaMMHpPOBAHKS B Cpelle, CO3MaHhs COOCTBEHHBIX
YCTPOUCTB.

OCHOBHBIX IIpHHIHIIax




1. IlosicHHTe/IbLHAA 3aIHCKA

JHononuutenbHas obmeobpa3zoBarensHas oO0Mepa3BUBAOIAs IIpOrpaMMa
«IIporpaMMHpOBaHHEe MHKPOKOHTPOJJIEPOB» COCTaB/leHa B COOTBETCTBUHU C
TpeboBaHUIMU:

- ®enepansrOro 3aKkoHa OT 29.12.2012 1. Ne273-03 «O6 obpazoBanuu B
Poccuiickoit @enepanumy,;

- npukaza MunucrepcTBa npocsewmenus Poccuiickoit @enepanuu PO ot
27.07.2022 1. Ne 629 «O6 ytBepxnenuu [lopsaka opranu3aliii U OCYIIECTBICHUS
00pa3oBaTebHOM JEATENLHOCTH 10 JOIOJHHUTENBHBIM 00I1e00pa3oBaTelbHbIM
IporpaMmam»;

- nuceMa MuHoOpHayku P® ot 11.12.2006 1. Ne 06-1844 «O
ITpuMepHBIX TpeOOBaHUAX K IpOrpaMMaM JONOTHUTEIBHOI0 00pa3oBaHus IETEWN;

= mucekMa MunobpHayku P® ot 18.11.2015 r. Ne 09-3242 «O
HanpaBiIeHUd HHOOpPMAIMW» BMECTe C METOAWYECKMMHU pPeKOMEHJALUSIMH II0
TIPOCKTUPOBAHUIO JOTIONHUTENbHBIX OOIIepa3BUBaAlOIIMX IIpOrpaMM (BKIrOYas
pPa3HOypPOBHEBBIE IIPOrPAMMBEL);

- nprkaza MunoOpHayku P@ 1 Munmnpocsemenus PO ot 05.08.2020 r.
No 882/391 «O6 opranusaiiuy ¥ OCYIIECTBICHUH 00pa30BaTeIbHON [eATeIbHOCTH
IpY CeTeBO# Gopme peanu3anuy 00pa3oBaTEIbHBIX IPOrPaMmy;

- npukasza Muno6puayku PO ot 23.08.2017 r. Ne 816 «O6 yTBep kneHHN
ITopsiika NpUMEHEHHs OPTaHU3alMsIMH, OCYLIECCTBISIOIUMHE 00pa30BaTENbHYIO |
NeSITEIBHOCTh, JJIEKTPOHHOTO OOydeHHs, IHUCTaHLMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHUH IIPU peanu3alu 00pa3oBaTENbHEIX IPOrPaMMy,

- npukasa MuHucTepeTBa oOpasoBaHKMs TBepckod obmacté  OT
23.09.2022 r. Ne 939/TTK «O6 ytBepxaenun PernamenTa npoBe/ieHNs HE3aBUCHMOM
OLIEHKM KauecTBa JOIOJHHTEIbHBIX 00pa3zoBaTeNbHBIX IporpaMMm B TBepckoi
obmactm».

HanpaBiieHHOCTH MNpOorpaMMbl - TexHHueckasl. /[laHHag mporpamma
HalpaBiieHa Ha oOyuenue neteit 10 - 17 seT ¢ 1enbio IpoOyauTs y 00ydaromuxcs
HHTEpeC K IporpaMMmHpoBaHuio. IlporpaMma HampaBieHa Ha (OpPMHpPOBaHHE
ANTOPATMHUYIECKOTO MBIIILIEHHS W OBJIaIcHHE TEXHOJIOTHeH 00paboTKK pa3indHBIX
BHIOB HH(POpPMALMKM M OCHOBHBIX TMpPHEMOB IporpammupoBaHus. ObOydeHue 1o
IIaHHOM IporpamMMe co3maeT OIarompHUsTHBIE YCIOBUS JUISI MHTEIIEKTYaIbHOTO U
JYXOBHOTO BOCIIMTaHHUS JHYHOCTA OOYYarolIerocs, COLMaIbHO-KYJIBTYPHOIO H
Ipo(eCcCHOHATLHOTO CaMOOTIPEeIEHHs, PA3BUTHA IT03HABATEIEHOM aKTUBHOCTH H
TBOPYECKON caMOpeann3alui 00yIaroIIuXCsl.

HoBu3na mnporpaMmbl oOecmedymBaeTcss TEM, 4YTO [OIOJHUTENIbHAS
obmeobpazoBarensHas ofmepa3BuBaromas mnporpamma «IIporpaMMmupoBanue
MHKPOKOHTPOJUIEPOBY, peanusyeMas Ha 0aze MOOMIBHOIO JETCKOTO TEXHOIapKa
«KBanTopuym», IpedoCTaBIIET BO3MOXKHOCTh OpPraHM30BaTh 00pa3zoBaTeNbHBIN



TEXHOJIOTHH B OpraHU3alliy 00pa30BaTeLHOr0 IIpolecca. B Toxxe Bpems, memaror-
HACTaBHHK MOJXKET HAIIOJHATh IIPOrpaMMy COJEp)KaHHEM B 3aBHCHMOCTH OT
HMEIOIUXCS B TBEPCKOM pEruoHe BO3MOKHOCTEHM M TEHACHIMH pa3sBHTHSA
5KOHOMHKH.

AKTyaJbHOCTL TporpamMmbl 00ycCllOBIeHa TpeOoBaHHMAMH OOINECTBA Ha
COBpEMEHHbIE TIOTPEeOHOCTH PhIHKA B CIEIHANTUCTaX B 00/1aCTH MH(YOPMAIMOHHBIX
TEXHOJOTHH, Tak KaKk B Hell IpeIyCMOTpeHO TMpuobpeTeHHe HAaBBIKOB B 0OIAcTH
IpUMeHeHUS! UHOOPMALMOHHBIX TEXHOIOTHIM

JlanHas mporpamMma IO3BOJSIET OOy4aroIIMMCsS HAy4HUThCS TBOPYECKH
MBICIIUTB, HAXOJUTh CAMOCTOSITEIbHEIE HHIUBUYTbHbIE PEIIEHHS, a IIOIyYeHHEIE
YMEHMA ¥ HaBBIKA TNPUMEHSTh B JKM3HM. Pa3sBUTHE TBOPYECKHX CIIOCOOHOCTEH
TaKJKe IIoMoraeT B IPo(eCCHOHATIBHON OpHEHTALUH.

Ilenr peanuszanuud mnporpaMmer:  (GopMHpoOBaHHME Yy OOyJarOIIHXCS
MOTHBAIMM K TBOPYECKOW AEATENbHOCTH B chepe NMporpaMMUPOBAHMS, CO3IaHHE
YCIOBHM Ui pasBUTHs HAyYHO-TEXHMYECKOI0 M TBOPYECKOrO IIOTCHIHAJA
JTHYHOCTH 00YYaroIerocs IIyTeM U3ydeHHs OCHOB IPOrpaMMHPOBAHYSL.

3agayu nporpaMmbl:

Oobyuyaromue:

— JlaTh MIPEACTAaBJ€HHEe O 3HaYeHWH HMHGOPMAIMOHHBEIX TEXHOJIOTHHA B
pa3sBUTHH 00IIeCTBa U B H3MEHEHUH XapaKTepa TPy/1a YeI0BeKa;

— TI03HAaKOMHUTH C OCHOBHBIMH ITOHATHAMHI HHPOPMAIIHOHHBIX TEXHOJIOTHIA B
Ipolecce Co3TaHus HHPOPMAIMOHHOIO IIPOAYKTa;

— BBIpaboTaTh HABBLIKM T[PUMEHEHHsS CpPeICTB  HMH()OPMAIMOHHBIX
TEXHOJIOTUH B IOBCEOHEBHOW >KM3HM, IIPH BBIIOIHEHHH HHIWBHIYAIBHBIX U
KOJITEKTHUBHBIX [IPOEKTOB, NIPH JalibHeNIeM 0CBOeHHH Oy yliel npodeccuw;

— 00y4uTh METOZaM IpOrpaMMHPOBaHMSA Ha A3BIKaX, MPUMEHSIEMBIX B
COBPEMEHHOM BBIYUCITHTENBHON TEXHHKE, M paboTe B MHTErPHPOBAHHBEIX Cpeax
pa3paboTKH;

— 00y4uTh HABBIKAM KOHCTPYHUPOBAHHUS CJIOKHBIX CHCTEM, YIPaBIIAEMBIX
MHKPOKOHTpPOJIJIEpAaMU 1 MHHUKOMITBIOTEPaMH,

— chopMHPOBATh 3HAHMS 00 UCTOPUU Pa3BUTHA OTEYECTBEHHON M MHPOBOH
TEXHWKH, €€ CO3JaTeNsIX, O HalpaBICHUSX H3YyYEHHA pOOOTOTEXHUKH,
3JIEKTPOHHUKH, HHOPMAIIMOHHBIX TEXHOJIOTUH,

— chopMHUpOBaTe HAaBBIKM IIOCTPOEHHS aITOPUTMOB Ul  PEINCHUS
TEXHUYECKUX 3a71ay.

PaszBuBarwmmue:

- oGecreunTh (HOPMHpPOBAHME CIOCOOHOCTH K PEIIEHHIO MpodneM H
aKTyaJbHBIX 3a1ad B 3aJaHHbIE CPOKH IIPH pa3paboTke HHIKEHEPHO-TEXHHIECKUX
YCTPOHCTB;

- pa3BUBATH IMYHOCTHBIE KOMIIETEHIIUN TAaKUe, KaK: aMATh, BHUMAHHE,
CIIOCOOHOCTE JIOTHUECKU MBICIIHTD U aHAIM3UPOBaTh, KOHIICHTPUPOBATh BHUMAHHE



Ha T7IaBHOM IpH paboTe Haj TBOPYECKMMH M HAyYHBIMH IIPOEKTaMH B 00JacTH
HH(DOPMAIMOHHBIX TEXHOJIOTUH];

— pacuMpsTh  Kpyr  HHTEPEecOB, Ppa3BUTh  CaMOCTOATENBHOCTS,
aKKypaTHOCTb, OTBETCTBEHHOCTb, AaKTUBHOCTb, KPUTHUECKOIO H TBOPYECKOIrO
MBIIIUIEHHE TPH paboTe B KOMaHIe, MPOBEINEHUM HCCIEeNOBaHWM, BBIIIOJIHEHUH
WHIMBHIYaIbHBIX M IPYIIIOBBIX 3a1aHuil B chepe UHGOPMAIIMOHHBIX TEXHOIOTHH;

- obecreunth (GOPMHUPOBAHHWE OCHOB TEXHUYECKOH KYyJIbTYpPHl H
TPaMOTHOCTH;

~ CII0COOCTBOBATH PAa3BUTHIO TBOPYECKHX CIIOCOOHOCTEH 00ydaromuxcs,
MI03HABATEIbHBIX HHTEPECOB, Pa3BUTHIO MHIUBUAYAIBHOCTH U CaMOpEan3alliy,

- pacIIUpATh TEXHOJIOIHYECKHUE HABBIKK IPU IIOATOTOBKE pa3IM4YHBIX
UHGOPMAIIMOHHBIX MATEPHAIIOB;

- pa3BUBATh MI03HABaTeJbHbIE CIIOCOOHOCTH o0yyarormuxcs,
IPOCTPAaHCTBEHHOE MBILUICHUE, AKKYPATHOCTh U H300peTaTeIbHOCTh IIPU padoTe ¢
TEXHUYECKUMHU YCTPOUCTBAMH, CO3MaHNM 3JIEKTPOHHBIX YCTPOMCTB U BHIIOTHEHHH
y4eOHBIX ITPOEKTOB;

~ obecrieyuTs HOPMUPOBAHHE TBOPYECKOTO MOAXOAA K IIOCTaBIEHHOMN

3ajaye;

- pa3BWBAaTh HABBIKM HHXEHEPHOTO MBIILIEHUS, MPOrpPaMMUPOBAaHUS,
IPOEKTUPOBAHUS U 3¢ pexTUBHOrO UCII0NB30BaHHA 3JIEKTPOHHOTO
BEIYUCITUTETHHOTO 000pYHOBAHUS.

BocnurartennbHbie:

— BOCIHTBHIBATh OUCHMILTUHUPOBAHHOCTD, OTBETCTBEHHOCT,
CaMOOpraHU3aLHIO;

— oOecrneurBaTh GOPMHUPOBAHHIE OPTAaHU3ATOPCKUX U TUAEPCKUX Ka4ECTB;

— BOCIIUTHIBAThH TPYHOTOOUE, YBOXKEHHE K TPYAY;

— obecrieunBaTh bopmMupoBaHue YyBCTBA  KOJUIEKTHBH3MA %}
B3alIMOIIOMOIIIH;

— BOCIIUTBHIBATH YYBCTBO MATPHOTH3Ma, IPAXAAHCTBEHHOCTH, TOPJOCTH 3a
JNOCTHIKEHHS OTEYECTBEHHON HAYKU U TEXHHUKH;

— BOCIIUTHIBATH MOTHBAIMIO 00YUAOIIHUXCS K N300 pETATENbCTRY, CO3TaHUI0
COOCTBEHHBIX IPOTPAMMHBIX peau3alliii U 3JIEKTPOHHBIX YCTPOHCTB;

— TpHUBHBATh CTPEMIICHHE K MOJYYEHHIO KauyeCTBEHHOI'O0 3aKOHYEHHOTO
pe3ybTaTa B IIPOEKTHOM AesATETbHOCTH;

— BOCIIUTHIBATh COIMATBHO-3HAYMMbIE KadecTBA JIHYHOCTH YEJIOBEKa:
OTBETCTBEHHOCTh, KOMMYHHKaOeIbHOCTh, HOOPOCOBECTHOCTh, B3aMMOITOMOIIL,
n00poKenaTeIbHOCTb.

OtianuuTenbHas 0c00EHHOCTH JAaHHOM MPOrpaMMbl SBISETCS TO, YTO OHA
peanusyeTci B paMKaX CeTeBOI0 B3aMMOJEMHCTBHsS, Ha OCHOBAaHHMU [IOIOBOpA,
3aKJIFOYEHHOIO0 Mexay oO0Ieo0pa3oBaTelbHEIMU OpPTraHU3alUsIMU  arjloMeparmii
Tsepckoit obnactu u I'BY JJO «TBepckoit obnactHol LIeHTp IOHBIX TEXHHKOBY, B
JIOTHKE  IIPOEKTHO-HCCIIeIOBAaTENhCKOM  JesATeNhHOCTH  O0ydaroIuxcs, C
cobmoieHHeM Beex 0a30BBIX ITUKIIOB MMPOEKTA: OT IUIAHUPOBAHUS [EATEILHOCTH 10
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Ipe3eHTalud MU 00CyxaeHuss e€ pe3ynbTaToB. [IpOeKTBl 3aCUUTHIBAIOTCS Kak
HTOTOBBIE paboTHI M0 Kypcy oOydeHus. OHU MOrYyT OBITH KaK WHIMBHAIYAJILHBIMHY,
TaK ¥ TPYIIOBBIMH. FIToroBbie paloOTEI 00sS3aTENBHO IPE3EHTYIOTCS — 3TO JaeT
BO3MOXHOCTE 00ydJaroleMycsi YBUZETb 3HAYHMMOCTb CBOEH JEATENBHOCTH H
TIOJTyYHTh OIIEHKY paboThl Kak CO CTOPOHBI CBEPCTHHKOB, TaK M CO CTOPOHEI
B3pOCIBIX (Memaroros, poautenei u zap.). Ilporpamma ofydeHns B MOOMIBHOM
tTexHomnapke «KBanToprym» BKITFOYaeT 09HOe o0ydeHue, a Takxke on-line 3aHaTHs 1
CaMOCTOSITENbHOE H3ydeHHe IIPOrpaMMHOTO MaTepHala OOyYarollMMHCSA IIPH
JUCTAHITAOHHOM  COINPOBOXKIEHUH OOy4yarollMXcs CO CTOPOHBI  Iefarora
TIOTIOJTHUTEIEHOTO 00pa3oBaHusI MOOMIIBHOIO TeXHoIapka «KBaHTOpHYMY.

DYyHKIHH NPOrpamMMbl

OGpazoBarenbHasg (QYHKIUS 3aKIOYaeTCs B OpraHU3allid OOy4eHHS B
cthepe WHOOPMALHOHHEIX TEXHOJIOTUH, B NMPUMEHEHHH M Pa3BUTHH IIOJIy4E€HHBIX
3HAHUH JJIS1 COBEPUICHCTBOBAHKS KyIbTYPHI IMUHOCTH, CAMOCOBEPIIEHCTBOBAHHUS 1
CaMOIIO3HaHMUI.

Komnencatopuasi (QYHKIHS TIPOrpaMMBl pEalU3yeTcs IOCPEACTBOM
yepelOBaHKsS PpA3NUYHBIX BHIOB JESTEJIbHOCTH O0ydYaroIlMxcs, XapakTtepa
Harpy30K, TEMIIOB OCYIECTBICHHUS AEATENLHOCTH.

CounajibHO—aJaNTHBHAs (QYHKIHUSA IIPOTPaMMbl COCTOMT B TOM, YTO
KaxIpI obydgaromuiicss oTpabaThIBaeT HaBBIKM B3aMMOJEHCTBHA C APYIMMH
YYaCTHHKAMH IIPOTPAMMBIL, IIPEO0IeBast IPoOIeMHO-KOH(IUKTHEIE CHUTYallHH,
MepekuBas yCIeXd U Heyuaud, BblpabaTelBaeT WHAMBHIYalbHBIH CIOCo0
caMopean3aliy, YCIIEIHOT0 CYIIeCTBOBaHUA B PEAIbHOM MHpE.

Anpecar nporpammel. [IporpamMa npegHasHadeHa A 0Oy4YaloOlIUXCs B
Bo3pacte 10-17 met, 6e3 orpaHWYEeHHH BO3MOXXHOCTEH 3L0POBbs, MPOSBILAIOMIHMX
HHTEpeC K TPOTPaAMMHpPOBAHHIO M JJIEKTpoHHKe. KomudecTBo 00yd4aroumuxcsi B
rpyImme — MakCUMyM 12 4elloBek.

®opma o0yveHHs: OYHASL
YpoBeHb NPOrpamMMbl: CTaPTOBEIHA

®dopma peasm3auuu o6pa3oBaTeJbLHOH MPOrpamMmbl: TPaAWLIHOHHASA, C
3JIeMEHTaMHM JTUCTAHIIMOHHBIX TEXHOJIOTHM

OpranusauuonHasi popmMa oGyueHHs: rPyIIoBas, BCeM COCTaBOM IDYIIIIEL.
['pyrma pa3HOBO3PACTHAs, IOCTOSIHHOTO COCTaBa.

PesxuM 3aHATHH: 3aHATHA ¢ 00y4arOIIUMHUCH NPOBOIATCS IO pacIiCaHHIo,
paspaboTaHHOMY MOOHIBHBEIM TexHomapkoM «KBaHTOpHYM» M COITIACOBAHHBIM C
aIMHHHICTpalMell 06pa3oBaTeNbHON OpraHU3alliH, Ha 0a3e KOTOpOW IPOBOAATCA
3aHATHA. [TpOJOIKUTETBHOCTD | aKaIeMHYeCKOro Jaca — 45 MUHYT.



ITpu opraHM3alMM Y4eOHBIX 3aHATHH HMCIIOIB3YIOTCS CIIEIyIOUHEe MeTOAbI
00yueHHs:

ITo BHEIHMM IIPH3HAKAM JIeSITeJIbHOCTH MeJarora H o0y4aomuxcs:

- cnosecubiti — Oecenia, JIEKIHsI, 00CyKACHUE, paccKas, aHallK3,

- Ha2nA0HbIY — TI0Ka3, TIPOCMOTP BUAS0GhUIBMOB U IIPE3E€HTALINH,

- NpaKmu4eckuii — CaMOCTOSTENbHOE BBIIIOJHEHHE 3aIaHHH.

ITo CTeneHH AKTHBHOCTH NMO3HABATEJbHOH  JeATeJbHOCTH
oOy4aromuxcs:

- 06bACHUMENbHO-ULIIOCMPAmugHsle — 00yJaroIecs: BOCIPHMHUMAIOT U
YCBaHUBaIOT FOTOBYIO MH(OPMAIIHIO;

- penpodykmugHelli — 00ydaroluecs BOCIPOU3BOAAT IIOTY4YEHHBIC
3HAaHMS ¥ OCBOEHHBIE CIIOCOOB! NeSTEIbHOCTH;
- uccnedosamenvckuti — OBIaJeHUe OO0ydYalOIIUMHUCS METOAAMH

HAYYHOTO [TO3HAHUS, CAMOCTOSITEIBHOM TBOpUECKOH paboTEL.

ITo noruuHocTH Noaxona:

- aHanumuyeckuli — aHaJIu3 STAIIOB BBIITOJIHEHUS 3a1aHHUH.

ITo kpuTepuI0 CTeNeHH CAMOCTOATEJbHOCTH H TBOpYecTBa B
AeATeJbHOCTH 00y4aroluxcs:

- YaCTHYHO-IIOMCKOBBIM — O0yuarolquecss y4acTBYIOT B KOJUIEKTHBHOM
IIOMCKE B Ipollecce pEelIeHHs IIOCTaBICHHBIX 3ajad, BBIIIOJHEHWM 3aJaHHuH
JOCYTOBOM 4acTH IIPOrpaMMBI;

- MeToJI MpoOaeMHOro 00y4YeHuUs;

- METOJI JU3aH-MbILIUICHUS;

- METOJ IPOEKTHOH AesITeIbHOCTH.

Bo3mo:kHble GopMbI NpOBeAeHHS 3AHATHH:

- Ha 3Tarle u3y4eHs HOBOro MaTepraa — JIeKIUs, OObICHEHHE, PACCKa3,
JI€MOHCTpALIUS, UIPa;

- Ha OJTame MpakTUYecKod NesTenbHOCTH — Oecema, IHUCKycCus,
npakThyeckas paboTa;

- Ha STare OCBOEHHS HaBBIKOB — TBOpYECKOE 3aJaHMHeE;

- Ha 3Talle IPOBEPKH MOJTyUYeHHBIX 3HaHU# — MyOIMYHOe BEICTYTIIIEHHE C
JIeMOHCTpanueit pe3yabTaToB paboTel, AUCKYCCHUs, peduekcus.

Osxugaembie pe3y/ibTAThbI
JInyHOCTHBIE pe3yabTaThl:
— KpUTHYECKOe OTHOIIeHHe K HHGOpMaluu © H30HUpaTenbHOCTh €
BOCIIPHUSATHS;
— OCMBICIIEHHE MOTHBOB CBOUX JEHUCTBUM IIPH BBIIIOJHEHUH 331aHUMH;
— pa3BUTHE IO003HATEIBFHOCTH, COOOPA3UTENBHOCTH IPU BHIMOJHEHHH
pa3zHo00pa3HbIX 3aJaHMi MPOOIEMHOr0 U BPUCTHYECKOTO XapaKTepa;

— pa3BUTHE BHHUMATEIbHOCTH, HACTOMYMBOCTH, IIEEYCTPEMIIEHHOCTH,
YMEHHUS IIPeoJ0JIeBaTh TPYAHOCTH;



— pa3BUTHE  CaMOCTOSTENBHOCTH  CYXKIEHHM, HE3aBHCUMOCTH H
HECTaHJApTHOCTH MBIIIIEHHU;

— BOCIIMTaHHE YyBCTBA CIIPaBENIMBOCTH, OTBETCTBEHHOCTH,

dopmupoBaHre Tpo(ecCHOHAIBHOI0 CAMOOIIPEIETIEHN)S, 03HAKOMIIEHHE C
MHPOM Hpocbeccm/l CBSI3aHHBIX ¢ POOOTOTEXHUKOM.

— (opmEpoBaHKEe OCO3HAHHOTO, YBa)KUTECJIBHOIO M ,E[OGpO)KeJIaTEJIBHOI"O
OTHOILIEHUS K IPYyroMy 4eJI0BeKy, er0 MHEHHIO, MUPOBO33PEHUIO, KYJIBTYDE,;

— OCBOGHHE COLHAIBHBIX HOpPM, MpaBWJ IOBENEHUs, poiedl U ¢opM
COLIMAIBHOMU JKHU3HH B TPYIIax U cooblIecTBax;

GopMHpoBaHWEe KOMMYHHKATHBHOH KOMIIETEHTHOCTH B  OOIIEHHH
U COTPYIHIYECTBE CO CBEPCTHUKAMH.

MeTtanpeaMeTHbIe pe3yabTaThI:

Pezynamuenule yHusepcanvhvle yuebHvie 0eucmeus.

— yMeHHe IPHHUMATh U COXPaHsTh y4eOHYI0 3a1auy;

— yMeHHe IUIaHHPOBATh IIOCIENOBATENPHOCTh ILIArOB aJrOpUTMa UL
JOCTHXKEHUS LIEIIH;

— yMeHHe CTaBUTh IeJb (CO3IaHWMe TBOpUYECKOH paboTel), IIaHMPOBATH
IOCTHIKEHHE 3TOH 1IENH;

— yYMEHHeE OCYIIEeCTRISITh UTOTOBBIH U IIOIIArOBEIA KOHTPOJIb I10 PE3YJIBTaTY;

— CIOCOOHOCTh  aeKBAaTHO BOCIPHHMMATh OLEHKY IEJaroroB H
CBEPCTHUKOB;

— yYMEHWe pa3nyarh criocod U pe3ynbTaT AeHCTBUS,

— YMEHHEe BHOCHTb KOPPEKTHBBI B JEHCTBHSA B CJIy4ae DPacXOXKICHUA
pesyibTara pelleH s 3ajaud Ha OCHOBE ee OLICHKH M ydeTa XapaKTepa CAeaHHBIX
OIIHOOK;

— yMeHHe B COTPYIHUUECTBE CTaBUTh HOBBIE yueOHbIE 3a1a4H,

— CIIOCOOHOCTh MPOSBJIATH I03HABATENbHYI0 HHHUIMATHBY B y4eOHOM
COTPYIOHHYECTBE;

— yMEHHe 0CBauBaTh CIIOCOOBI pelIeHns NpobjieM TBOPYECKOTO XapaKTepa B
)KM3HEHHBIX CUTYalUsX;

— yYMEHHE OICHHUBATh IIOIy4YaIOLUHCs TBOPUYECKHU IPOXYKT U COOTHOCHTB
ero ¢ M3HAYAILHBIM 3aMBICIIOM, BBIIOJHATE [0 HEOOXOAUMOCTH KOPPEKIHMH 6o
IIPOAYKTa, JINOO0 3aMbICIA.

IToznasamenvhbie yHUGepcanbHule yuebHoie 0elicmeus.

— yMEHHE OCYIIECTBIITh IOUCK HHQOPMALIHH;

— yMeEHHe HCIIOJIb30BATh CpencTsa HHPOPMAITMOHHBIX "
KOMMYHHKALMOHHBIX ~ TEXHOJOTHMHM  JUId  pelleHHs  KOMMYHHKAaTHBHBIX,
NI03HAaBATENBHBIX ¥ TBOPYECKUX 33/1a4;

— yMeHHE OPHEHTHPOBAThCS B Pa3HOOOpashH crioco00B peLIeHus 3a1a;

— yMeHHE OCYIIECTBIISTE aHaIH3 OOBEKTOB C BBI/IC/ICHIEM CYILECTBEHHbIX 1
HECYIIIECTBEHHBIX IPU3HAKOB;

— yMeHHMe TpOBOIUTH CpaBHEHHE, KIACCHQUKALMIO 10  3aJaHHBIM
KpUTEPHUIM;



— yMeHME CTPOWTH JIOTMYECKHE PacCyXIeHHs B (OpMe CBSI3U IPOCTBIX
CYXIeHHI 00 00BeKTE;

— yMeHHE yCTaHABJIMBATh aHAJOTUH, IPHUHHHO-CIEICTBCHHBIE CBA3H;

— yYMEHHE CHHTE3UpOBaTh, COCTABJIATH IIEJI0€ M3 YacTed, B TOM YHCIE
CaMOCTOSTENIEHOE TOCTPAaHBaHUE C BOCIIOJIHEHHEM HENOCTAIOIIMX KOMIIOHEHTOB;

— yMeHHMe BBIOMpATh OCHOBAaHHS M KPUTEPHM Ul CpPaBHEHUs, Cepualuy,
KIaccHhUKaIUKA 00BEKTOB;

Kommynuxamuenvie ynueepcanvHvle yiebHvie 0eucmeus.

— yMeHHEe apryMEHTUPOBATh CBOIO TOYKY 3PEHMSA Ha BHEIOOp OCHOBaHMH M
KPHUTEpHEB IIPHU BhIIEIEHUH TIPU3HAKOB, CPABHEHUH 1 KIIacCH(QHUKALUK 00BEKTOB;

— yMeHMe BBICIYIIUBAaTh COOECEeJHIKA ¥ BECTH JHUAJIOT,

— cIoco0OHOCTL IPHU3HABATh BO3MOXKHOCTB CYIIECTBOBAHHSA PaA3IHYHBIX
TOYEK 3peHHs U ITpaBa KakJ0ro UMETh CBOIO,

— yMeHHEe IUIaHHUpOBaTh YydeOHOe COTPYAHHYECTBO C YUHUTENEM H
CBEPCTHHKAMHM: ~ ONpPEeNsaTh  Lemd, (YHKIMH  yYacTHMKOB,  CIOCO0OB
B3aHMMOJIEHCTBHS;

— yMEHHE OCYIIECTBISATH IIOCTAHOBKY  BONPOCOB:  HHHMIIMATHBHOE
COTPYAHHYECTBO B TIOMCKe U cOope uHpopMaLuy;

— yMeHHe paspelnars KOHQIUKTEI: BBIABICHUE, HISHTH(QUKAIM IIPOOIEeMBI,
TIOMCK M OLIEHKa aJbTePHATHBHBIX CIIOCOOO0B paspelleHus KOHGIUKTA, IPUHATHE
PELICHUS U €ro peanr3alis; '

— yMEHHE yIPaBJIATh IOBeAeHUEM ITapTHEPa: KOHTPOJIb, KOPPEKIIMS, OLIEHKA
ero JeHCTBHII;

— yMEeHHE C JOCTATOYHOM IMOJHOTOH ¥ TOUHOCTBIO BEIPa)KaTh CBOM MBICIIH B
COOTBETCTBUH C 3a7a4aMH ¥ YCIOBUSIMU KOMMYHHUKALIUH;

— BIIaficHHe MOHOJIOTHYECKOHN M JUaTOrHUecKol (opMaMH peyH.

KoMnereHTHOCTHBIM  MOAXOA ~ peaJu3allii  IIPOrpaMMbI  ITO3BOJIAET
OCYINECTBUTh (GOpPMHUpPOBaHHE Yy oOOydaromierocs Kak JHWYHOCTHBIX, TaKk H
podecCHOHATBHO-OPDHEHTHPOBAaHHBIX ~ KOMIIETEHLIMH 4epe3  MCIIOJIb3yEeMBIE
bopMbl 1 MeTomsl O0y4YeHMs, HAIeIeHHOCTh Ha IIpaKTHHEeCKHe pe3ysbTaThl.

B mpotiecce o6yuenus mo mporpaMme y odyuaromerocs GopMHUPYIOTCS:
yHHBepca/ibHble KomneTeHnun (SoftSkills):

— yMeHue paboTaTh B KoMaHie: pabora B obmeMm putme, 3ddexkTUBHOE
pacripesieNieHue 3a1a4 u Ip.;

— YMEHHEe OpHEHTHPOBaThcsi B  HHGOPMAIOHHOM  IIPOCTPAHCTBE,
IPOJYKTHBHO HCIIOIB30BaTh TEXHHUYECKYIO JIUTEpaTypy Ui IMOWUCKA CIIOKHBIX
peIICHUH;

— yMEHHe CTaBUTh BOIIPOCHI, CBSI3aHHBIE C TEMOH [IpoeKTa, BEIOOp Haubomee
3} QEeKTUBHBIX pellleHuH 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUIA;

— TIPOSIBICHHE TEXHUYECKOI'0 MBIIIEHHMS, TI03HABATeIbHOM AesTeIbHOCTH,
TBOPYECKOW HHUIIMATHBEI, CAMOCTOSTEIHHOCTH;

— CIO0COOHOCTh TBOPYECKH peIlaTh TEXHHUUECKUE 3a/1auH;



— TOTOBHOCTh M CIIOCOOHOCTh IPUMEHEHHs TEOpPeTHUECKUX 3HAHHMM II0
busuke, HHGOpPMaTUKE U1 PEIICHNA 33134 B PEalbHOM MUPE;

— ¢moco0HOCTh IPaBUIIEHO OPraHW30BHIBATh pabouee MECTO U BpeMs i
JOCTHIKEHHUS ITOCTABICHHBIX LIETIEH;
npeaMerHbie pe3yabTarhl (komnerenuun HardSKkills):

B pesynbTate 0CBOSHHS MPOrpaMMBl, 00yJaroIuecs JOJKHEI 3HAMb:

- mpaBuiia  0€3011acCHOTO IIOJIb30BAHUS ~ MHCTPYMEHTaMH  H
o6opyioBaHKEM; |

— Ha3HayeHHe W  QYHKIHHA  HCIONB3yeMbIX  HH(QOPMaIMOHHBIX
TEXHOJIOTUH;

- TIpaBIIa CO3MAaHNA U NIPeACTaBICHUA MyIbTHMEANMHOMN pe3eHTalUY;

= IPHUHIKIE 06paboTKY 3ByKOBOH M BHJIE0 HH(OPMAIKH,

- OCHOBHBIE  CBOHCTBA  allOPUTMa, THUIBl  AJITOPUTMHUYECKHUX
KOHCTPYKIMI: ClefoBaHHe, BETBJIECHHME, LMK, IIOHATHE BCIIOMOTATENIbHOTO
AITOPUTMA;

— IPOTPAMMHBIH TIPUHIUI pabOTE KOMIIBIOTEPA,

- OCHOBHEIE (DYHKIIMM U IPUHLIKAI PabOTEI MHKpOKOHTpOJUIépa;

- ocobeHHOCTH paboTel IaTtel Arduino M HMHTErPHPOBAHHON Cpemon
pa3paboTku s HeE;

- aKTHUBHEIE 3JIEKTPOHHBIE KOMIIOHEHTHI U CIIOCOOBI MX MOAKIIOYEHHU,

- BU/Il ABWraTellell ¥ IPUHITUIEI WX PaboOThl, CIIOCOOBI YIpaBJIEHHs
IBUTATENSIMH;

- criocoObl  MJIAaHMPOBAaHUSA MACATEIBHOCTH, DpasfelieHHe 3ama4y  Ha
Io3a1a4s, pactpeeneHus poied B pabouel rpymre;

- KOHCTPYKTHBHBIE OCOOEHHOCTH Pa3iMYHBIX MOJEJIEH, COOPYKEHHN H
MEeXaHU3MOB;

- ApXUTEKTYPy U Ha3HAUE€HHE MUKPOKOHTPOJIIEPOB,;

- KOHCTPYKTHBHBIE OCOOCHHOCTU Pa3iIMYHBIX NPUBOJIOB ¥ JATIUKOB H
QU3MYECKHE 3aKOHEL, JIeXAIKe B OCHOBE UX QYHKIMOHUPOBAHUS;

- TIIPUEMBI U OMBIT KOHCTPYHPOBAHHUA C MCIIOIB30BAHMEM CIICIHATBHBIX
3JIEMEHTOB, ¥ IPYTUX 00BEKTOB U T.1.;

- OCHOBHBIE A3BIKH IIPOrPaMMHUPOBaHHS;

- OCHOBHBIE AITOPUTMHYECKHE KOHCTPYKIIHH, 3Tallbl PEIICHUS 3a1a4 C
HCITONIb30BaHreM DBM.

B pesysbTare OCBOEHUS IPOrPaMMBl, 00y9aroInuecs J0JKHEL yMeHb:

— co0JIrH0aTh TEXHUKY O€3011acHOCTH;

— COCTaBWTb ILIAH IPOEKTa, BKIIFOYAs: BHIOOpP TEMBI; aHAIM3 MPEIAMETHOH
obyacTy; pasneneHye 3aa4uy Ha I1013a1auH;

— WCIIOJIB30BAaTh OCHOBHEIE AJTOPUTMHUYECKHE KOHCTPYKIHMH JJIsS PeIIeHUs
3aj1a4;

— BBIIONHATH 0a30BbIE ONepalu HaJ 00BEKTaMHU: LENOYKaMH CHMBOJIOB,
YHCITAMH, CIICKAMHU, JAE€PEBLIMHE; IIPOBEPATH CBOHCTBA 3THX 00OBEKTOB,

10



— omepupoBaTh HH(GOPMALKOHHEIMUA O0BEKTaMH, UCIIOJIB3Ys rpa@UyYeCcKui
uHTEpENc: OTKpEIBaTh, HMMEHOBATH, COXPAHATh OOBEKTHI, APXHBHPOBATH U
pa3apXUBUPOBATh HH(OPMAIIHIO;

— HcKaTh HHGOPMAIHIO C IPUMEHEHHEM IIPaBHII IIOMCKA B KOMITBIOTEPHBIX
CeTAX, HEKOMIILIOTEPHBIX MCTOYHMKAX MHpOpMaluK (CIPaBOYHMKAX U CIOBapsX,
KaTajorax, 6MOIHOTEKaX) IIPH BHIIIOJHEHUH 3aJaHMH U MPOEKTOB 10 Pa3IHYHBEIM
TeMaMm; |

— IIONIB30BAThCS IEPCOHANBHBIM KOMITBIOTEPOM M €ro INepUpepHuiHBIM
obopymoBanueM  (IPUHTEPOM, CKaHEPOM, MOJEMOM,  MYJIbTHMEIUHHBIM
IPOEKTOPOM, LIH(PPOBO#H KaMepoit, ITMPOBBIM JaTYMKOM); CIIEA0BATh TPEOOBAHUAM
TEXHUKH 6€30I1acHOCTH, TUIHEHE], 3prOHOMUKH U pecypcocbepexeHus Ipy padbore
CO CpelCcTBaMK HH()OPMAITHOHHBIX 1 KOMMYHHUKALUMOHHEIX TEXHOIIOTHIA,

— HCIOJB30BAaTh NPHOOPETEHHBIE 3HAHHA M YMEHHs B IIPAKTHYECKOM
JEATEIBHOCTA M IIOBCETHEBHOM MXW3HM JJS: CO3MaHMS IPOCTEHINMX MOJIENeH
00BEKTOB M TIIPOLIECCOB B BHAE H300paKeHUH M UEPTEXKEH, AMHAMMYECKHX
(anmeKTpOHHBIX) Tabmuil, mporpaMM (B TOM 4uciie hopMme GI0K-CXeM);

— 3] (deKTHBHO KCIIONIB30BATh HHTEIPHUPOBAHHYIO Cpeny pa3paboTKy;

— pazpabaTeIiBaTh INpPOrpaMMHbIE IPOEKThl Ha OCHOBE MCIOJIb30BAHUA
pa3HBIX TEXHOJIOTUH IIPOrpaMMUPOBaHMS;

— paspabatbiBaTh U CcoOOUpaTh JIEKTPUYECKHE IIEIH C aKTUBHBIMH
KOMIIOHEHTAMH;

— HCIOJIB30BaTh, CO3OaBaTh M MPeoOpPa30OBBIBATE PA3IWYHbIE CHMBOJILHBIC
3aIMCH, CXEM M MOJEJed Ui pelIeHUs II03HaBaTeNlbHBIX M y4eOHBIX 3a1ad B
pPa3MYHBIX TPEAMETHBIX OONacTsaX, MCCIENOBAaTENbCKOM M IIPOEKTHOMR
eI TeNbHOCTH;

— IOATOTOBMTH OTYET O IpojeiaHHON paboTe; MyONMMYHO BBICTYIHTH C
JOKJIaIOM.

B pesynbTare 0OCBOEHUS NPOrpaMMbl, 00yJaroliecs JOLKHBI 6/1a0emb:

— HaBBIKAMH IPOEKTHPOBAHMS aIlllapaTHBIX YCTPOMCTBA B 3aBUCHMOCTH OT
TpeOyeMbIX (YHKLHMH;

— HaBBIKAMH pa3paboTku YIOPaBISIOLIUX -« IIPOrpaMMm A
MHUKPOKOHTPOJLIEPOB.

MoHHTOpPHHI 00pa3oBaTelbHbIX Pe3yJIbTATOB

CucreMa OTCIIEKHBaHUS, KOHTPOJIS M OLEHKM pe3yIbTaToB 0OydeHHs IO
OaHHO# MporpaMMe UMeeT TPH OCHOBHBIX KPUTEPUS:

1. Hage)xxHOCTh 3HAHWM U YMEHHH — IIpe/IoyiaraeT yCBOeHHEe TEPMUHOJIOT U,
CrocoOOB U TUIOBBIX pellieHUH B chepe HH(POPMALIMOHHBIX TEXHOJIOTHH.

2. CdopMHUPOBAaHHOCTh JIMYHOCTHBIX KauecTB — OIpejAensercs Kak
COBOKYITHOCTh LIEHHOCTHBIX OpMEHTAIHif B chepe HHOPMAIMOHHBIX TEXHOIOTHH,
OTHOIIIEHNS K BEIOpaHHOM JeSTeIbHOCTH, TIOHUMaHHUS ee 3HaYMMOCTH B 001IecTBe.

3. T'oTOBHOCTE K IPONO/DKEHHIO 00ydeHHsS B chepe HH(POPMALIMOHHBIX
TEXHOJIOTHH — OIpenesseTcss KaKk OCO3HaHHbIM BbIOOp Oojiee BBHICOKOTO YPOBHA
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OCBOEHHS BBIOPaHHOTO BHA JESTEIHHOCTH, FOTOBHOCTh K COPEBHOBATENBHOM U
myOJIMYHOMN e TeIbHOCTH.

Cnoco0bl onpeaeeHus: pe3yIbTATHBHOCTH peajH3allid IPOrpaMMBbl H
(¢hopMBI MOABENEHHS HTOTOB PEAJTH3ALHH NPOrPaMMBI

B  npomecce o0ydeHHsS INpPOBOASTCS  pa3Hble  BHABI  KOHTPOJA
pe3yNbTaTUBHOCTH YCBOEHHMS IIPOIPaMMHOI0 MaTepHana.

Texkymuii KOHTPOIL NPOBOIUTCS Ha 3aHATUSX B BHAE HaOMIONEHHS 3a
yCIeXaMH KaXIoro o0ydaroIerocs, IpoleccoM (OpMHPOBAHMSA KOMIIETEHLIUM.
Texyuuit KOHTPOIb YCIIEBaEMOCTH HOCUT OE30TMETOYHBIN XapaKTep U CIIyKUT IJIA
OTIpeleNIeH s IeJarorHyeckux IPUEMOB M METOJOB [JIs WHIUBHAYAIbHOTO
IIOAX0Ma K KaKIOMy 00ydJaroiieMycs, KOpPPEeKTHPOBKHY IaHa paboThl ¢ IPYIIIIOH.

Ilepuoauyeckuii  (MPOMEXKYTOYHBIH) KOHTPOJAb  IMPOBOTUTCS  TIO
OKOHYAHWM H3yYeHHs] KaXJO0H TeMbl B BHJE KOHKYPCOB HIIM IIPEICTaBICHHUS
MIPAaKTHYECKUX Pe3yNbTaTOB BBHINOIHEHHS 3aJaHui. KoHKpeTHbIE IPOBEPOYHBIE
3a[aHusA  IPOMEXYTOYHOM aTTecTal[Md pa3pabaTbiBaeT IeJaror ¢ - y4eToM
BO3MOXKHOCTH IPOBEIEHHS NPOMEXYTOUHOTO aHalu3a Ipolecca (GOpMUPOBaHHU
xoMmreTeHnui. [Teprogndeckuii KOHTPOIb IPOBOAMUTCS B BHUJE IMEAArOrHYECKOr0
aHallh3a pe3yJIbTaTOB AaHKETHPOBAaHHs, TECTHPOBAaHMA, 3a4€TOB, OIIPOCOB,
BBIMOJHEHUS YUAIMMHUCH IMAarHOCTHYECKUX 3aJaHHM, ydacTHi 00ydarolmuxcs B
MEpONpUATUSIX (BUKTOPHHAX, COPEBHOBAaHMAX). AKTUBHOCTH OOYdYarolIMXCs Ha
3aHATUAX U T.IL

HroroBblii KOHTpPOJb IPOBOAUTCA  IENAaroroM  JOMOJHUTEIBHOIO
06pa3oBaHus C LETBI0 OLEHKHM KaueCTBa OCBOEHHS O0YJarOIIMMHCS COIMEepIKaHUA
Bcero oObeMa [OTONHHUTENLHOM 00meoOpa3oBaTenbHOR —00LIepasBUBaOLIEH
[porpaMMBI IIOCNe 3aBeplleHHs o0ydeHHs B BHUJE I€arordyeckoro aHauusa
PE3yJILTATOB BBITIONHEHUS YYal[UMHCA IOHATHOCTHYECKHX 3aJaHUM, y9IacTHA
00yJaromuXxcs B MEPOIPUSITHAX (BUKTOPHUHAX, COPEBHOBAHHUAX ), 3AIUTHI PEIICHUI
KEMCOB ¥ BEIIIOJTHEHNUS 3a/1a4 [IOMCKOBOT0 XapakKTepa.

IIpomesxyTo4yHasl aTTecTAllHA — HE [IIIAHUPYETCH.

HTorosasi aTrecTanus — IPOBOAUTCS aTTECTAHOHHON KOMHCCHEH C IIEIIBIO
OIIEHKH KayecTBa OCBOEHUS oOyJaroluMucs IIOTIOTHATEILHOH
06111e00pa3oBaTeNbHON 001epa3BUBAOLIEH MIPOrPAMMEI IIOCHE 3aBEpIICHM: €€
H3y4YEeHHs IyTeM 3aIlHUThl HHIUBHIYAJIbHOTO WIIM TPYIIIOBOrO IPOEKTa B BHJIE
ITyGIHYHOTO BBICTYTUIEHHS C JEMOHCTpaNuell MpoeKTHOH paboThl, aHaIk3a YIaCTHA
06y4aIONUXCs B MEPONIPUATHSIX (TYPHUPAX, BAKTOPHHAX, COPEBHOBAHHSX).

B  mpouecce  MPOBeJeHUS ~ MTOTOBOM  arTeCTalMH  OLICHMBACTCH
Pe3yJIBTATHBHOCTb OCBOCHHUS ITPOrPaMMBI.

KpuTepuu olleHUBaHus IPUBEeHB B Tabmvuax 1,2,3.
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Tabmuna 1

KpuTepuu ouenuBaHHs ¢OPMHPOBAHHOCTH KOMIETEHIIHI

SoftSkills u HardSkills
YpoBeHb Omnucanue MOBeIeHISCKUX IIPOSIBICHUM

1 ypoenb — | OOyuaromuiicst He BIafieeT HaBBIKOM, He IIOHUMAET €T0 BaXXHOCTH,
HEIOCTAaTO4Y- | HE MBITAETCS ero MPUMEHATh U Pa3BUBATh.
HEIU
2 ypoBeHb — | OOywaromuiics HaX0qUTCA B IPOLIECCE OCBOEHMS JaHHOTO HABBIKA.
pasBuBaromnuii | O6yyaromuics NMOHUMAeT BaXXHOCTh OCBOEHHs HABBIKOB, OJTHAKO
csl He Bceraa 3pQeKTUBHO IIPUMEHSIET €r0 B IPAKTHUKE.
3 ypOBEHB — OO6yuaromuiics 1oJHOCTBIO OCBOUI JAHHBIM HaBBIK.
OTIBITHBIN Obyvaromumiics 2GGEeKTUBHO INPUMEHSET HaBBIK BO  BCEX
II0JIb30BATENb | CTAHAAPTHBIX, TUIIOBBIX CATYALHsIX.
4 ypoBenb — | Ocobo BbICOKasi CTEIIEHb Pa3BUTHS HABBIKA.
npoaBuHyTEIH | OOyuaromuiics crnoco0eH MPHUMEHATh HAaBBIK B HECTaHIApTHEIX
II0JIb30BaTENb | CUTYAIIHSIX UIIH CUTYAIUAX [TOBBIIIEHHOH CI0KHOCTH.
5 ypoBeHb — | YpOBeHb pa3BUTHA HaBBIKA, IPH KOTOPOM OOydarolIuics
MacTepcTBO CTAHOBMTCS aBTOPUTETOM M 3KCIEPTOM B Cpelle CBEPCTHHKOB.

OGyuatomuiicss criocobeH nepenaBaTh OCTAJILHBEIM HEOOXOAMMEIE

3HAHUS U HABBIKH JJI1 OCBOCHMS U Pa3BUTHS JaHHOI'O HABBIKA.

Tabnuua 2
KpuTepun oueHHBaHHS IPOEKTA

Ne Kpurepuii banasl (ot 0 go 3)

Ounenka npeacraBiaeHHOH paboThl: (Tema)

1. |Ob0ocHOBaHHE

TEMBEI.

3ajgaydyaM.

CooTBeTcCTBHE COIEpIKaHUA
copMynHpOBaHHOH TeMe, |2 —
IIOCTABIeHHBEIM IEIIM U

1 — He Obmlo o00OOCHOBaHHS TEMEI, LEIb
chopMyIHpOBaHa HEYETKO, TeMa pacKphITa He
IIOJTHOCTEIO

Ob11  000CHOBaH BHIOOP TEMBI, LENb
chopMyIHpoBaHa HEYETKO, TeMa DPaCKphITa He
ITOJIHOCTRIO

3 — Obut0 oOOcHOBaHHE BBIOOpa TEMBI, LIENb
chopmyrpoBaHa B COOTBETCTBUH C TEMOM, TeMa
PacKphITa MOTHOCTHIO

BEIOOpA
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(KpeaTUBHOCTb - HOBBIE
OpHUrMHAIBHbIE HIEH U Iy TH
pelreHus, 0coboe MHEHHE
DKCIEPTa)

2. |Pednexcus. 0 — HeT BBIBOAOB
Bnanenue pediekcueii; 1 — BEIBOJIBI IO paboTe MpeCTaBIeHbl HEIIOTHO
COLIMAIBHOE U IPUKJIaTHOE |2 — BBIBOABI IIOJHOCTBIO COOTBETCTBYIOT TEME H
3HA4YeHUe [10JyYEHHBIX ey paboTel
Ppe3yabTaToOB (U1 4ero?
YyeMy HayIUIHChH?), BEIBOBI
OueHka BBICTYIIEHHS YYACTHHKOB:
3. |KauectBo myOGIUYHOTO | | — yYaCTHHUK YUTAET TEKCT
BBICTYIUIGHHs,  BJIQJEHHE |2 — y4YacCTHMK [JIOIyCKaeT pedyeBble U
MaTepHaIoM rpaMMaTHYeCKUe OLTHOKH
3 — peyb y4acTHHKA IpaMOTHas U 6e30mnbo9Hasl,
XOpOIIIO BJIaIeeT MaTepUaIoM
4. |KauecTtBo mpexncTaBneHus | | — y9aCTHUKH IPENCTABIAIOT MPOAYKT
TIPOAYKTa [IPOEKTA. 2 — OPUTHHAILHOCTD IIPECTABICHUS MIPOAYKTa
3 — OPUTHHAJIBHOCTH MPEICTABICHUS U KaYECTBO
BEITIOJTHEHHUS TTPOIYKTa
5. | YMeHHe BeCTd AUCKyCCHIO, |1 — He yMeeT BeCTH OMCKYCCHIO, cabo BiameeT
KOPPEKTHO 3aIlIMINATh CBOM | MaTEPUAIOM
UIEH, SPyAULHS 2 — YYacTHUK WCIBITHIBAET 3aTPyNHEHHS B
IOKJTamqIrKa YMEHHHM OTBEYaTh Ha BOIPOCHl KOMHMCCHH H
clIyLIaTene
3 — YyYacTHHK YyMEeT BECTH JHCKYCCHIO.
Jloka3zaTeTbHO M KOPPEKTHO 3alllMINAEeT CBOH
191 (S)%
6. | JomonuutensHble 6amsl - | 0-3
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Tabnuma 3

KpuTepHn onieHNBaHNS YPOBHS 0CBOEHHS NPOrpaMMbl

YPOBHH OCBOEHHSA
IIPOrpaMMsl

Pesynerar

Bricokuli ypoBeHb
OCBOEHHS
IIPOTPaMMBI

Obyugaronuecs JeMOHCTPUPYIOT BBICOKYIO 3aHHTEPECOBAHHOCTD
B yueOHOM, I1O3HABATENbHOHM M TBOPYECKOH MEATEIBHOCTH,
cocTaBisIIONIe  coaepkaHue nporpammel. Ha urTorosom
TECTUPOBAHUH ITOKA3BbIBAIOT OTIIMYHOE 3HAHHE TEOPETUUECKOTO
MaTepuaa, MpakTHUIeCKoe [IPMMEHEHNE 3HAHNUH BOILIOIIAETCS B
Ka4EeCTBEHHBIN IIPOLYKT

Cpenuuil ypoBEHb
OCBOECHUS
IpOrpaMMBbl

Obyuarouuecs
3aMHTEPECOBAHHOCTh B
TBOPYECKOH  OEATENIbHOCTH, COCTaBIIOLIEH  CcojepiKaHue
nporpaMMbl. Ha HTOroBOM TECTUPOBAHHMHM IIOKA3bIBAIOT
Xopollee 3HaHHE TEOPETHYECKOro Marepuana, MPaKTHYeCcKoe
IpUMeHeHHe 3HAaHHU BOIUIOINAETCS B IPOAYKT, TPeOyrOLIHH
HEe3HAUYUTENLHOM M0opaboTKu

JEMOHCTPHPYIOT
yueOHOi,

AJOCTAaTOYHYIO
II03HABATEIBLHOMN H

Huzkuii ypoBeHb
OCBOEHUS
IIpOrpaMMBbl

Obyuaromuecs JIEMOHCTPHUPYIOT
3aMHTEPECOBAHHOCTH B  y4eOHOH,
TBOPYECKOH  JEATENIBHOCTH, COCTaBIIAIOLIEH
nporpaMMel. Ha HTOTOBOM TECTHMpPOBaHMM ITOKa3bIBAIOT
HEIOCTATOYHOE  3HAHHE  TEOPETUHYECKOTO MaTepuana, |
MpakTHYecKas paboTa He COOTBETCTBYET TpeOOBaHHUIM

HU3KUHN YPOBEHB
[IO3HABATENBHOU U
coaep)KaHue
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2. Cogep:xaHHe MPOrpaMMbl

2.1. YYEBHBIN ILTAH
JAOMOJIHUTEIbHOH 001Ie00pa3oBaTe/bHOH 001epa3BHBaONIEeH NPOrPaMMBI
«IIporpaMMHpoOBaHHE MHKPOKOHTPOJLIIEPOB»

Ne HazBanue pasnena, MOIyJIsl, TEMBI KonuuecTtBo 4acoB
/I
Beero | Teopms | IIpakTrka
1. |3HakoMcTBO ¢ UHGOPMALIMOHHBIMU 4 ) 2
TEXHOIOTHAMHU
2. |Keiic «BuxkTopuHay 6 2 4
3 Arduino: 0CHOBBI IIPOIrPaMMHUPOBAHHUA K g 3 5
" | CXEeMOTEXHUKH.
4, |Kelic « YMHBIN rapax». 6 2 4
5 Cpena BU3yanbHOIO 6 3 3
" | mporpamMMupoBanus Scratch
Kelic «Apxanoum»
6. PRaHOUA 6 2 4
[MpakTHueckas peanusanys IPOEKTHOH
(keiicoBOM) 3a1a4M, B TOM YHCIIE C . 5
7. | ucronb3oBaHAEM AUCTAHIMOHHBIX 18 -
TEXHOJIOTUH
Hroro 54 14 40
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2.2. YYEBHO-TEMATUYECKWHA JIAH
AOMOJHUTEIbHOH 0011e00pa3oBaTe/IbHOM 0011lepa3BHBAIOLIEH IPOrPaMMBI
«IIporpaMMupoBaHHe MHKPOKOHTPOJ/IJIEPOB)

Kos-o | B TOM HHCIe Dopma
Ne HammeHnoBaHue pasznena, 4ACOB A —
/1 MOJTYJISl, TEMBI ’ npak
poeTp | TEPHR) o KOHTPOJI
1. |3nakomcTBO €
nHGOPMALHOHHBIMH 4 2 2
TeXHOJIOTHSIMH
TexHrka 6€30MacHOCTH.
3HaKOMCTBO C KOMITOHEHTHOM
0a30# 1 UCIIOTh3yEMBIM
00opyOBaHHEM.
1.1 |Ompenenenue 1 1 0
WHGOPMALIMOHHOTO TIOJIS JJIs A
o011eHus. 3HaKOMCTBO C 5
CHUCTEMO# IUCTAHIIMOHHOTO ODY ARG B
00ydYeHHUs U perucTpaius B ripotiecce amarora
cHcTeMe.
O630p MHUPOBOTO
12 |HMHXeHepHOro ombITa B cdhepe 1 1 0
HHHOOPMALITMOHHBIX
TEXHOJIOTHUH
MHouBU Iy aJIbHBIE
1.3 |udposoi HHK6%35 2 0 » pamanus, paGora c
TEXHOJOTHYECKUH JUKTAHT TpeHaKepaMu
2. |Keiic «BukTopuna» 6 2 4
2.1 [Paborta B I10. [Toxbop 5 1 1 NunuBuayansHbIe
MaTepuana. 3a/laHus
2.2 | duzaitn. Menro. KomnoHoBka NHnuBuayanbHbIE
MaTepuasa 110 YPOBHSIM. 3aJ1aHus.
IIpesenTarus perieHus 4 1 3 |IIpesenramus
Kelica. Pednexcus. HUTOTOB pabOTEI
JeTen
Arduino: ocHOBBI
3. |mporpamMMHMpoBaHHs H 8 3 =]
CXeMOTeXHHKH.




OtBeTrHl meTel B

3.1 | O630p mrardopMsl.
IIpoLecce quajora
3.2 |Arduino IDE u Tinkercad OtBeTsl feTeil B
Circuits. IIpoIlecce quaiora
3.3 |IIpoctoe ycTporictBo Nel.
Masix. Pabota B rpymmnax
3.4 |lIpocroe ycTpoiictBo Ne2. HWunuBUnyanbHbIE
I'upnsauga. 3aJlaHu4.
3.5 |IIpocroe ycrporicTBo Ne3. WMunvBuayanpHbe
Caetodop. 3aJlaHus.
3.6 |1Ipocroe ycTpoiictBo Ne4. NHnuBuayanbHbIe
[TogxmroueHNe KHOTIKH. 3alaHus.
3.7 |IIpocroe yctpotictBo Ha K- WunuBunyansHbIe
yIPaBIICHHH. 3aJlaHus.
4. |Keilic «KYMHBIH rapas;»
TETRA. 35aKoMCTBO C .
4.1 o ” OTBeTHI IeTeil B
KOMITOHEHTHOH 6a30if u
IpoLecce quanora
o0opyIoBaHHEM.
1001050320V ERINCISE
4.2 Jatuuku U IpyIIIOBBIE
3a/laHus
WunuBunyanbHbIe
4.3 |Hanucanue nporpaMmel, PPN
¥ Y TPYIIIIOBBIE
TECTAPOBaHHE.
3alaHus
Hopabortka. [IpesenTtaius [TpesenTanus
4.4 pereHus Kedca. Pediexcus. WUTOTOB padOTHI
nereu
Cpena BH3yaJIbHOIO
5. |mporpaMMHpoBaHHSI
Seratch
5.1 |MuTepdeiic OtBeTh! AeTeil B
Ipolecce quajgora
57 | Cnpaiitel. ColicTBa. OTBeTs! feTell B

KocTroMel

Imponecce nyaiora
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HNunuBuayaibHbIe

5.3 | Cosnanue IIepCOHaXa. 1 0,5 0,5 |u rpymnmnoBble
3a/laHus
. HWupuBuayaibHEIE
5 4 | Auumarus cipaiita v oHa. 1 05 | 05 |urpymmossre
B3auMoelcTBIE CIIPaHTOB ’ ’
3a/1aHUA
MunuBuayalbHBIE
3.5 [TepemenHble. MacCHBEI. 1 0 1 |4 rpymnmoBbIe
3aJ]aHuA
NuapguBunyaibHEIE
5.0 PazpaboTka UIpHI. 1 0 1 |u rpymnmoBble
3aJlaHus
6. |Keiic «<ApkaHOHI» 6 2 4
NupuBunyalbHbBIE
6.1 Byaxomerso co cpenoii S4A. 2 1 1 |u rpyInmnoBsle
3aJJaHus
HMuauBuayanbHbIe
6.2 | paspaGorka urpsi 2 0 2 | ¥ rpynmnoBble
P Ip rpy
3a/1aHusA
WuapuBuayallbHEIE
6.3 |lIporpamMMupoBaHue. 9 1 | |u rpynmosse
Jatauku
3a/TaHUA
IIpakTH4yeckas peajiH3alus
NpoeKTHOH (KeiicoBO)
3aJa4H, B TOM 4HcJIe ¢
7. i 18 | 0 | 18
HCNoJIb30BAHHEM
JAUCTAHIHOHHBIX
TEeXHOJIOTHH
AKcenepaTop HHXKEHEPHBIX Pe3ynbpTatsl
npoexToB. Mes. BBIIIOJIHEHHS
7.1 |IIpeacTaBieHKe IPOEKTHOMN 2 0 2  |MHOMBUAYAJIBHBIX
uaeu, MyOnuuHbIe U TPYIIIIOBBIX
BEICTYTUICHUSA 3a1aHu#
Pesynprate!
79 Co3manne IpOeKTHOH 10 0 10 BBITIOJTHEHHUS
’ MOJIETH HHJIMBHIYaJIbHBIX
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U TPYIIIOBBIX

3alaHui
PaszpaboTka PesynpTaTh
IIPE3EHTALMOHHBIX BBIIIOJIHEHHUSA
matepuanos. [logroroska UHIVWBUIYallbHBIX
7.3 | craitnos u TexcTa z 0 2 |u IPYIIIIOBBIX
Tpe3eHTAlNH AJIS ITyOIMIHOH’ 3alaHuM
3aIUTHI IpoeKTa (Kekca)
Yyactue B PesynbTaTh!
74 COPEBHOBATEIBLHOU 5 0 2 COpPEBHOBaHUH
NesTeIbHOCTH, B T.4., Ha
BceepoccuiickoM ypoBHE
AxcenepaTop HH)KEHEPHBIX
IIPOEKTOB. JleHCTByOIUA
75 |TPOTOTHIL Vuacrue B ) 0 ) Pesynbrathl
myONMYHOH 3aIIUTe UK 3aIIUTHI
IIpe3eHTalH [IPOEKTa
(xetica)
Hroro| 354 14 40
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2.3 COAEP)KAHUE 3AHSTHUI
0 JOMOJHHUTENLHOMH 061eo0pa3oBaTebHOM 001epa3BHBAOLIEH IporpaMmme
«IIporpaMmmMupoBaHHEe MHKPOKOHTPOJLJIEPOB»

n/m

HazBanue
paszznena,
MOYJIfA, TEMBI

Komn-Bo
JacoB,
BCETO0

Conep}KaHHe 3aHATHA

3HaKOMCTBO C
“H(pOpPMaLMOH-
HBEIMH
TEXHOJIOTUSMHU

OOyyaromuecs y3HatoT, 4T0 TaKOe
uHGOPMALIMOHHbIE TEXHOIOTHH. TeXHMKa
0€e30MacHOCTH MpHU paboTe ¢ KOMIIBIOTEPOM.
3HAKOMSATCS ¢ IePCIIeKTHBHBIMA
HAIpaBJIEHUSIMU B Pa3BHTHH HHOOPMAIIIOHHBIX
TEXHOJIOTHH ¥ BOCTpeOOBaHHBIMU
npodeccusimMu. O630p MPOrpaMMHOIO
obecrieuenus B obnactu [T-TexHomoruii.

Keiic
«Bukropuna»

O6yuaromuecs 3HaKoMaTcs ¢ Microsoft Office
PowerPoint. OH npocT B UCIIONB30BaHUH U
o0namaeT BceMu OYHKITUIMH, KOTOPBIS
TIO3BOJIAT CAEIATh MIPE3EHTAIHIO C
HCII0JIb30BaHHEM aHUMAIlUU H MEUapeCyPCoB.
O6yqaronyecs 3HaKOMAITCS C BO3MOXKHOCTSIMHM
PowerPoint, y3Hal0OT OCHOBHBIE KOMaH/IBI,
©a30BBIe AIEMEHTHI, AJITOPUTMEI
MOIEIMPOBaHHUA, TOPSTYHEe KIABHIIN, HHTepdeiic
U NEPEXOIST K NMpaKTHIecKuM 3aHaTus. Jlaee
crenyet pabora B PowerPoint, mo co3nanuto
TIPOCTEHIX ¥ CIIOXKHEIX Ipe3eHTaluy. KoHeuHsM
HUTOTOM SBJIAETCS CO3[aHUE UHTEPAKTUBHOM
BUKTOPHHBI Ha 33JaHHYIO TEMaTHKY.

Arduino: OCHOBEI
IIpOrpaMMHpPOBa
HUS U
CXEMOTEXHHKH.

Arduino — >ddexTHBHas annapaTHo-
IporpamMmHas miaThopma A IpOeKTUPOBAHUA
U CO3[IaHUs HOBBIX YCTPOUCTB, COCTOAIIAS U3
caMo¥ TUIaThl ¥ IPOrpaMMHOT0 obecredeHus.
Arduino npuMeHseTca AJIA CO3aHMs
3JIEKTPOHHBIX YCTPOUCTB C BO3MOXXHOCTBIO
IIpreMa CUTHAJIOB OT Pa3IHYHbIX UHU(POBLIX U
aHAJIOTOBBIX JATYHKOB, KOTOPBEIE MOTYT OBITh
IIOJKJIFOYEHBI K HEMY, ¥ YIIPaBIEHUS
Pa3TUIHBEIMU HCIIOTHATEIEHBIMU
ycTporcTBaMu. [ IpOeKThI yCTPOUCTB,
ocHOBaHHBIE Ha Arduino, MOTyT paboTaTh
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CaMOCTOATEIBHO HITH B3aHMOJIEHCTBOBATS C
IIPOrpaMMHBIM O0ecIieYeHreM Ha KOMITBIOTEpE.
Ha ypokax oOyuaroiuuecs y3HarOT, KaK
IIporpaMMHUpyeTcss MEKPOKOHTposutep Arduino
co0epyT mepBble BUPTYyalIbHBIE JIeKTPOHHEIE
cxemsl B cpene Tinkercad Circuits Arduino.
Hrorom craHeT moctoe ycrpoiictso Ha UK-
ynpasiernn. OOyuaromirecs MOArOTaBINBAaIOT
MIPe3eHTAlMIO U BLICTYIUIEHUE C JeMOHCTPALEH
BBITIOTHEHHOM paboThl, 0TBEUArOT Ha BOIIPOCHI.
Pednexcus mo uroram o6CcyxaeHus
MIpeaCcTaBIeHHBIX paboT.

Keiic « YMHBIN
rapaxy,.

B 3ToM Mopmyne 3HaKOMSATCSA ¢ KOHCTPYKTOPOM
TETPA. ITnata TETPA — 370 HacTosmui
MaJIeHBKUH KOMITbIOTEp. BBl MoXkeTe
MOAKITIOUMUTE Tetra K CBOEMY KOMITBIOTEPY
yepe3 00bruHEI USB-Kkabens, a 3aTeM
3aIporpaMMHUpPOBATh €€ Ha BBIIIOJHEHUE
3alyMaHHOTO aJlfOPHUTMa, ¥ TEM CaMbIM CO31aTh
CcOOCTBEHHOE JJIEKTPOHHOE YCTPOMCTBO.

K Tetra MOXXHO MOKITIOYATh Pa3IUYHEIE
9JIEKTPOHHBIE MOYIIH, YTOOB! ONPENEIATh
Ha)XKaTHs KHOTIOK, U3MEPSTh TEMIIEPATYPY,
OCBEIMEHHOCTD, CYUTHIBATE 3HAUEHHS C IPYTHX
ceHCOpOB. MOKHO YIIpaBIsaTh MOTOPAMH,
BKJIFOYATh CBETOAMOBI, BOCIIPOM3BOIUTH 3BYK.
Kaxe1it Moxyas uMeeT cBO& HazHadyeHue. Ha
ypokax paboTaeM cO CBETOAUOLAMHY, TaTIAKAMHU
OCBelIeHHOCTH, Temrepatypsl 1 K-
yrapasienus. [I[porpaMMUpOBaHHUE BENETCH B
BU3yaIbHOM cpene S4A. MTor BUpTyalbHbIH
MPOEKT YMHOTIO rapaxa ¢ yrnpaBJieHHEM
peabHBIMU JaTYNKAMH.

Cpena
BU3YaJILHOTO
[IPOrPaMMHpPOBa
uus Scratch

Scratch sBIsSeTCA UHTEPECHEIM TPEHAKEPOM C
BH3yaJIbHOM Cpelloi I H3YUeHHUS
[IPOTPaMMHUPOBAHUA. ITO MHOTO
r1aTOpPMEHHBIH TPOAYKT, T.€. €F0 MOYKHO
ycTaHOBHUTH Ha IIK ¢ onepannoHHEIMU
cucteMamMu Windows, Linux u Mac. C
TIOMOIIBIO A3bIKa IPOrpaMMHUpPOBaHusA Scratch u
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OHJIAHH COO0IIECTBA, THI MOKEIb CO3/1aBaTh
HHTEPaKTUBHBIE UCTOPUH, UTPHI U aHUMAllUK U
JEIUTCS UMHE C IPYTHMH 110 BceMy mupy. 1o
Mepe TOTO KaK MOJIOZbIE JIIO[M CO3Ar0T U
IEeNATCS CBOUMH IIPOSKTaMM, OHH y4JaTcs
TBOPYECKH MBICIUTh, CHCTEMATHYECKH
paccyxmaarh u paborars coobma. uTepdetic
CkpeTd 04YeHb IPOCTOM, 00yUYEeHHE OCHOBaM
pabOoTHI B IPHIIOKEHUH He 3alMET MHOTO
BpeMeHH. B xoje 3ansTHil oOy4aromuecs
TI0JTy4YaT HaBBIKM MPOrPaMMUPOBAaHHUA U
pemenus 3aaa4. Mrorom craner nepsas 2D
KOMIIBIOTepHAs UIpa.

B sTOM MOyJie MpOZOIKAIOT 3aHUMATECS C
koHcTpykropoM TETPA. 3HakoMsaATCS €
JATYHKOM MOTEHIHOMETPOM M KHOIIKAMHU.

Keiic Co3naroT U3 IIaThl KOHCTPYKTOPA AXKOUCTHK

«ApKaHOU» 6 JUIs yTIpaBiienus urpoi. [TumyT xox Ha S4A nns
ApkaHoua B KOCMUYecKoM cTuie. Mror
KocMHuecKas urpa ApKaHoHU C HECKOJIBKAMH
YPOBHSIMU U C YIIPaBIE€HHEM [KOUCTHUKOM.

IIpakTuueckas

peanu3anus

[IPOEKTHOH

(xetficoBoit) OO6yuaromuecs TOTOBAT MIPE3EHTALIMIO O TOM,

3a1a4u, B TOM 18 |xak ux OpoexT (Keic) BO3MOXKHO IPUMEHUTD B

qucIe, ¢ peanbHOM XU3HH

VICII0JIB30BaHHEM

IOVICTaHLIMOHHBIX

TEXHOJIOTUH

Hroro 54
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2.4. Kanenpapublii yueOHBIH rpaduk peajaH3alldd NPorpaMMel

Hazpanue KonuuectBo KonmuuectBo Hater | IIpomoik
MIPOTPaMMBI 4acoB yaeOHBIX Hayaaa u UTEIb
BCE | T€O | mpak HeJlelb IHEeW | OKOHuA HOCTB
ro | pus | THKa HUS KaHHUKYII
[Tporpammupo- ITo pacnucanmo paboTs 211%9522:: 10 nuet,
BaHHE 54 14 40 MOOWIBHOTO TEXHOTIapKa e SHBapPb
MHKPOKOHTPOJI- «KBaHTOpHYM» B
arjioMepanuu
JIEPOB
Hroro | 54 | 14 | 40
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3. Opranu3anuoHHO-NeJaroOrHYecKHe YCJA0BHS peau3anuu
AOMOJTHHTENbHOH 00111e00pa3oBaTe/bLHOM 001epa3BHBAIOLIEH
nporpammsl «IIporpaMmMupoBaHHe MHKPOKOHTPOJLIEPOB)

3.1. MaTepua/JibHO-TEXHHYECKOe obecrneyeHne

[Tporpamma peanuszyeTcs Ha Oaze MOOMJIBHOIO [ETCKOIO TEXHOIIapKa
«KBaHTOpHyM».

[Tomemenue, TmpenocTaBiIeHHOe 001Ie00pa3oBaTENbHOM OpraHMsanuei
Tepckoit 0bnacT B paMKax JOroBOpa O CETEBOM B3aMMOAEHCTBHM — yueOHBIH
KabuHeT, 0QOPMIIEHHEIH B COOTBETCTBHU C IIpoGuiIeM MPOBOAMMBIX 3aHATUH H
000py10BaHHBIM B COOTBETCTBUM C CAHUTAPHBIMH HOPMaMHU.

1?/?1 HaumeHoBaHMe KOJ‘II’L‘II:CTBO,
L, IIpodunsHoe oGopyroBanue
1.1 |Habop st 661CTPOro MPOTOTHITMPOBAHUS DISKTPOHHbIX
YCTPOMCTB Ha OCHOBE MHKPOKOHTPOJUIEPHOM IIAT()OPMEI 20
(Marpémka Z)
1.2 | MuxkpokxontpoiiepHas mnardopma (Arduino Mega 2560) 10
1.3 |IInanwmet (LENOVO Tab P10) 3
2. KomneroTrepHoe o6opyaoBaHHe
2.1 |Hoyrbyxk 12
2.2 | Msis 12
3. IIpe3enTanuoHHOE 060pyAOBaHHE
3.1 | Jocka MarHUTHO-MapKepHas I0BOPOTHA 1
3.2 |IIpoekrop (Epson EB-U42) 1
3.3 |IlepenocHoii sxpan (Digis Kontur-A DSKA-4303) 1
4. IIporpammHoe obecnevyenne
4.1 | OducHoe nporpaMMHOe obecredeHue 1
4.2 | AuTHBUpYC 1
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10.

11.
12.
13
14,
13,
16.
17.

18.

3.2 UudopmanuoHHoe obecnevyeHue
Cnucok peKoMeHI0BaAHHOI JIMTEPaTypbl

Jnst meparora

Ab6enscon X., Caccman JI. CTpykTypa W HHTEpHIpETalus KOMITBIOTEPHBIX
nporpamm. — M.: Jlo6poceer KV, 2018. — 608 c.

Betikran JI. Koncrpyupyem poGortoB Ha Arduino. Ilepsele maru. — M.:
JlaGopatopus 3xHaHuif, 2016. — 320 c.

biaym . Msydaem Arduino: HMHCTPYMEHTBI M METOAbl TEXHHYECKOTO
BonmmebeTBa. — CII6.: BXB-IlerepOypr, 2018. —336 c.

Keppuras bB., Purum [I. SI3eik mporpammuposanusC. — M. OOO
«.JI.Bunsamcy, 2018. — 288 c.

Kauyt JI. UckyccTtBo mporpamMupoBadus. Tom 1. OCHOBHBIE alIrOPHTMEL. —
M.: 000 «.Jd.Bunesmcy, 2018. — 720 c.

KoHcrexr xakepa. 20 MUHU-IIPOEKTOB; PYKOBO/JCTBO, ¢ KOTOPBIM MOXHO B
KpaTdaiilllie CPOKH OmpoGoBaTh B AEHCTBHH OONBINYHO 4YacTb (yHKLUi
Arduino. — M.: UznarensctBo Ammepka, 2018. — 84 c.

Kopmen T., Jleitzepcon Y., Pusect P., Illtaiin K. AIrOpATMEL: TOCTPOESHHE U
ananu3. — CI16.: OO0 «M. /1. BunesMey, 2018. — 1328 c.

JTunmman C.B., Jlaxoite XK., My B.D. SI3bik nporpamMmuposanus C++.
Basosslii kypc. — M.: 000 «1.J].Bunbamey, 2018. — 1120 c.

Makkosemt C. CoBepruenHsli koa. Mactep-kiacc. — CII6.: BXB, 2018. — 896
C. '
MapKupoBKa 3/eKTPOHHBIX KoMroHeHToB. Onpenenurens/ A.A. baxmeTses,
B.B. Exos, 1.C. Kuproxus, A.B. ITlepe6ackun, B.M. Xanuxees. — 14-e u3z,,
—M.: IMK Ilpecc, 2016. - 368 c.

Maprur P. UncTslit Kox: co3naHue, aHamu3 ¥ pedpaktopuur. bubmmorexa
nporpammucta. — CI16.: [Turep, 2017. — 464 c.

Mouxk C. Diextporuka. Teopus u npaxtuka. — CI16.: BXB-IletepOypr, 2018.
- 1168 c.

Mosk C. IIpakTiueckas 3IeKTPOHUKA: HIUTIOCTPHPOBAHHOE PYKOBOACTBO JULT
panuomobuTeneit, — M.: 000 «V.J].Bunbamey», 2018. —352 c.

Onudep B.I'., Omudep U.A. KoMmnsroTepHsie ceTi. [ IpHHIMIBI, TEXHOJIOTHH,
IIPOTOKOJIEL. YuebHuK 115 By3oB. — CII6.: ITutep, 2015. — 944 c.

[Irart Y. DieKTpoHMKa s HaumHaowwx (2-¢ usganwe). — Cnbd.. bXB-
[etepOypr, 2019. — 416 c.

Pugapzcon M., Yomnec 111. 3aBomum Raspberry Pi. — M.: OO0 «Ammepkay,
2013.-230c.

Commep Y.  IlporpammupoBaHwe  MHKPOKOHTPOJ/UIEPHBIX — IIaT
Arduino/Freeduino. — CII6.: BXB-ITetep6ypr, 2017. — 256 c.

Tt T. C# 4.0. Tlonuoe pykoBozacTso. — M.: 000 «M.J{.Bunbsamon, 2018,
— 1056 c.
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8.

8,

s o0yyaromerocs

Jlunosec /I. Bupryansnas peansHocTs B Unity. / Ilep. ¢ auri. Parumos P. H.
— M.: IMK Ilpecc, 2016. —316 c.

IIpaxoB A.A. Camoyuutens Blender 2.7. - CII6.: BXB-ITetepOyrp, 2016. -
400 c.

Tumodeer C. 3ds Max 2014. BXB-Iletepbypr, 2014. — 512 c.

dus poauTenei

JIunosec [1. Bupryansnas peansHocts B Unity. / Ilep. ¢ anri. Parumos P.
H. - M.: IMK Ilpecc, 2016. - 316 c.

IIpaxoB A.A. Camoyuurens Blender 2.7. - CIT16.: BXB-Iletep6yrp, 2016. -
400 c.

Tumodees C. 3ds Max 2014. BXB-IlerepGypr, 2014. — 512 c.

JeKTpoHHbIe 00pa3oBaTe/ibHble Ppecypchbl H HHTEPHET-pecypehl

. QenepanpHblii 3akoH Poccuiickoit @enepauuu ot 29 mekabps 2012 r. N 273-

@3 «O6 obpazoBanuu B Poccuiickoit Demeparm» [DneKTpoHHBIH pecypc]. —
Pexum nocryna: http://www.rg.ru/2012/12/30/obrazovanie-dok.html

. JJaBopaTopHble IPakTUKYMBI [0 IPOrPaMMHPOBAHUIO [DIEKTPOHHBINR pecypc]

http://www.edu.holit.ua/index.php?option=com_content&view=
category&layout=blog&id=72&Itemid=159(=ru

. ObpazoBarensHas mnporpamMMa «BBeneHHe B KOHCTpyHpOBaHHE pPOOOTOB» H

rpauuecKuil A3bIK IPOrpaMMHpPOBaHUS pOOOTOB [DIEKTPOHHEIA pecypc]
/http://learning.9151394.ru/course/view.php?id=280#program_blocks
IIpuMephl KOHCTPYKTOPOB M IIpOrpaMM K HUM [DneKTpoHHbBIH pecype] / Pexkum
noctyna: http://www.nxtprograms.com/index2.html

. IIporpammupoBanue Apayuno. — Pexum moctyna: http://arduino.ru/Reference
. OcHoBbl nporpamMMupoBanus Ha s3eikax C u C++ 11 HauHHAOIHX. — PesxuM

noctyna: http://cppstudio.com/

. OcHOBBI IporpaMMupoBaHus Ha si3blke Python s HaumHaromux. — Pexum

nocryna: — Pexxum nocryna: https://pythonworld.ru/samouchitel-python
OcHoBEI nporpaMMHupoBaHus Ha s3bike Python mis HaumHarommx. — Pexum
noctyna: https://itproger.com/

[IporpammupoBanue Ha Python. — Pexxum noctyna: https://stepik.org

10.OcHoBer usyyenuss HTML u CSS. — Pexxum nocrtyna: http://htmlbook.ru/
11.Kuuru nmo usygenuto Python, Swift, JavaScript mns maumHarommx. — Pexum

nocrymna: https://bookflow.ru/knigi-poprogrammirovaniyu-dlya-dete;j/

12.CBobGonHO pacmpocTpaHseMas MHOpOTpaMMHAs CHCTeMa [ H3YYeHHS a30B

IIPOTPaMMHPOBAHKA JOLIKOJBPHUKAMM M MJIAIIIUMHK INKOJBHUKAMU, — Pexum
nocrymna: https://piktomir.ru/

13. CodeCombat — 3T0 maTdopma It y4eHHKOB, YTOOBI U3y4aTh UH(OOPMATHKY

BO BpeMs Urpel. — PexxuM gocryma: https://codecombat.com/
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14.ToT Axagemus Samsung http://www.samsung.com/ru/iotacademy/

15.PexoMeH10BaHHOE obopynoBaHue VIS IoT B Samsung;:
http://www.samsung.com/ru/iotacademy/equip/

16.What is the Internet of Things? https://www.ibm.com/blogs/internet-of-
things/what-is-the-iot/

17.6  internet of  things trends that will  dominate 2018
https://www.cio.com/article/3246630/internet-of-things/6—intemet-of—things—
trends-that-will-dominate-2018.html

18.THE INTERNET OF THINGS 2018 REPORT: How the IoT is evolving to
reach the mainstream with businesses and consumers
http://www.businessinsider.com/the-internet-of-things-2017-report-20 18-2-26-

1

19.10T 2018 — the next stage: the IoT of integration, value and action https://www.i-
scoop.eu/iot-2018-1/

20.The Internet of Things (IoT) — essential IoT business guide https://www.i-
scoop.ew/internet-of-things-guide/

21.Industry 4.0: the fourth industrial revolution — guide to Industries 4.0
https://www.i-scoop.ew/industry-4-0/

22.The Internet of Things in 2017: trends, technologies, market data and evolutions
https://www.i-scoop.euw/internet-of-things-guide/iot-trends-2017/

23.Internet of Things: Digitize or Die: Transform your organization. Embrace
the digital evolution. Rise above the competition
https://www.amazon.com/Internet—Things—organization-evolution-competition—
ebook/dp/B074PTXB2H

3.3 Mcnoib30BaHHe AHCTAHIHOHHBIX 00pa30BaTeIbHbIX TEXHOIOIHH MPH
pean3aluy NporpaMMebl

[Ipn peayu3aliu JOTIOJTHATENIBHOM 06111e06pazoBaTEIbHON
obmepassuBaionieit nporpaMmel «IlporpaMMupoBaHHe MHKPOKOHTPOJIIEPOBY
YACTHYHO MCIIOJB3YIOTCA JMCTAHIMOHHEIE TexHosmoruu. Ilemaror BHOCHT Bce
METOIUUECKUE MaTepHhasbl, UCIIOJIb3yEMbIe HA KaXKIOM 3aHATHH, MPAKTHYECKHE
3aaHus, 3aa49y, y4eOHbI MaTepyall JJid CaMOCTOSITeIbHOTO U3y 1eHNS, CChIIIKH Ha
BUJICO ¥ MHbIe VHTepHET-pecypCHl Ha CIIEIHATBHYIO IIaTGOPMY, CO3IaHHYIO [UIs
KXol TIpynmbl oO0ydaroIuxcs II0 [aHHOW IIporpamMme B «Cucreme
JUCTAHIMOHHOTO oOyderms Jletckuii TexHomapk «Ksantopuym» TBepckas
06macTy. Kaxmpii o6ydaromuiics 3apericTpUpOBaH B CHCTEME U HMeeT JOCTYII K
oTM 00pa3oBaTeNBHEIM pecypcaM. 3arpy3ka Marepuajia OCyINeCTBIACTCA
IIeJaroroM Iocje IpoBeAeHUA KaK/I0T0 3aHATHA.
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3.4 KaagpoBoe obecneyenue

IIporpamMMy peanmsyeT Mefaror IeTCKOTo TexHomapka «KsanTopuymy,
HMEIOIINH cpeliHee MPO(ECCHOHANBHOE WM Bhiclee o6pa3oBaHue 0 MPOdHII0
[IeIaTOTUIECKOM JeATeIbHOCTH, Iefarornieckoe oopa3oBaHie U OMBIT PabOThI C
IperoaBaeMoy TEXHOJIOTUEH M OTBeHarOIKi KBATU(HUKALHOHHEIM TpeGOBaHMAM,
yKa3aHHBIM B IpodecCHOHaTbHOM cTaHmapTe «[lemaror IOIOJHUTEIBHOTO
00pazoBaHUAY.

3.5 Meroauueckoe odecneyeHue

OcobeHHocTH Opranu3anuu 06pa3oBare/ibLHOM AeSTeIbLHOCTH

Pabora ¢ ofydaromummucs TOCTpOEHA  CIEOYIOIIAM  06pPasoM:
U3JI0XKEHHUE TEOPETUYECKOTO MaTepHana, AeNeHHEe Ha KOMAaHbLI, BBINOJIHEHUE
MpaKTHYECKHX 3alaHuil, pacnpeneieHue posiel B KoMaHae u paboTa B KoMaHe,
IIEPUOIMYECKAs CMEHA POJIeH U 3allliTa NpOoJeJaHHON paboTEI.

IlpakTika mOKa3bIBACT, YTO KMMEHHO TaKas MOJeJib B3aUMOAEHCTBUS
C JeTbMHM MakKCHMalbHO 3(Q(QeKTUBHA, NeTH ydYaTcsi HE TOJNbKO paboTe ¢
MUKPOKOHTPOJUIEPAMH, HO ¥ paboTe B KOMaHZE, YMEHHUIO CIyLIaTh OPYyr APYra,
COBETOBaTbCS M INPUHHMATh peIIeHHe COoOIa.

ITocie OCHOBHOTO TEOPETHYECKOTO Kypca OpraHuM3yeTcs OOydeHHe B
paMKax MHHH-IIPOEKTOB M HCCIENOBaHUHM, KOTOpOE IIPOBOAMTCA Kak B
WHAMBHIYyalbHOM (opMaTe, Tak M B TIpynmax C pa3sHOM YHCIEHHOCTBIO
YY4acTHHKOB. B mLendx crnenmanusaliy U HOTPYXEHHS B JAHHYIO MPOTPAMMY
oOyyaromuecs pa30MBalOTCS Ha IPOEKTHBIE TPYNIBl 10 3-5 YeloBEeK M
BBIMTOJIHEHHSI BIIOCIIEICTBUM Oollee y3KOHAIPABIEHHBIX IIPOEKTOB.

Metoabl 06pa3oBaTe/ILHON 1eATeIbHOCTH

B nepuos 00yueHNs NPUMEHSAIOTCA TaKie MeTO/bI 00yU€H s U BOCIIMTAHHS,
KOTOpBI€ IIO3BOJIAT YCTAaHOBHMTh B3aHMMOCBS3b OEATEIBHOCTH Ilefarora u
o0ydaromerocs, HalpaBICHHYI0 HA pelIeHHe 00pa30BaTeIbHO-BOCITUTATENbHbIX
3ajad.

1o ypoBHIO aKTUBHOCTH UCTIOIB3YIOTCS METOBI:

- OOBACHUTENbHO-HILTIOCTPATHBHEIN;

- IBPUCTUYECKUI METO/I;

- METOJl YCTHOTO H3JIOKECHHMA, IIO3BOJLAIOMUM B IOCTymHOU (opme
JOHECTH J10 00yJaroIUXCs CIIOXKHBIN MaTepHa;

- METOJ MPOBEPKH, OLEHKH 3HAaHUM U HABBIKOB, ITO3BOJIAIONIHMN OLIEHUTD
IepeaHHble IeNaroroM MaTepHansl ¥, IO HeoOXOIMMOCTH, BOBPEMS BHECTHU
Heo6X0/IMMbIe KOPPEKTHPOBKH 110 YCBOEHHIO 3HAHMH Ha IIPAKTHYECKHUX 3aHATHSIX;

- MCCIICIOBATENIECKUM MeTon OO0ydeHMs, [aroumii 00ydYaroluMes
BO3MOXXHOCTh IIPOSBHTH ce0s, II0KasaThb CBOM BO3MOKHOCTH, [JTOOHTBCS
OIIpe/Ie/IEHHBIX Pe3yIbTaTOB.
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— poOJeMHOTr0 H3JIOKEHHs Marepuala, Korja Iepel o0ydaroImumcs
CTAaBUTCS HeKas 3ajada, [103BOJIIIOIIAs PELIMTh OINpeAeNIeHHBIH 3Tall IIpolecca
o0ydeHus U NepeHTH Ha HOBYIO CTYIIEHb O0yUEHHS,

= 3aKpEIIEHUS U CaMOCTOSATENbHOW paboThl IO YCBOEHHIO 3HAHHUM H
HaBBIKOB;

- JUaJIOTOBBIN U JUCKYCCUOHHBIN.

IIpuemsbl 00pa3oBaTelbHOH JeATEIbHOCTH:

— UIrpa-KBECT (Ha pa3BUTHE BHUMAaHUs, IaMsITH, BOOOpaKeHHUs),

- COpPEeBHOBAHUS U KOHKYPCBHI,

- HarJIsaOHeld (PUCYHKH, IUIaKaThl, 4epTexu, QoTorpaduu, CXeMsl,
MOZEIH, IpUO0Phl, BUISOMAaTEpHANILI, IUTEpaTypa),

- CO3/IaHue TBOpPUECKHUX padoT.

3aHATHE COCTOMT M3 TEOpPETHYeCKOoW (Jexims, Oecema) M MpaKTHUECKOH
YacTH, CO3JAIOTCA BCe HEOOXOOUMBIE YCIIOBUSA I TBOPYECKOIO pPa3BUTHA
obyyaromuxcs. Kaxnoe 3aH1THE CTPOUTCS B 3aBUCUMOCTH OT TEMBI M KOHKPETHEIX
3a7a4, KOTOpBIE IIPENyCMOTpPEeHbl IPOrpaMMoOi, ¢ YyYEeTOM BO3PACTHBIX
ocoOeHHOCTeH! AeTel, UX UHIUBUAYATLHOH IIOATOTOBIEHHOCTH.

OcHoBHbIe 00pa3oBaTelbHbIe MpoUecChl: pellleHHe Yy4eOHBIX 3a7ad Ha
6a3e CcOBpeMEHHOro 00OpyHOBaHMS, (POPMUPYIOUIUX CIOCOOBI IMPOIYKTHBHOIO
B3aHMMOJIEHCTBHA C JEHCTBUTEIBHOCTEIO M pa3pelleHus IMpoOIeMHBIX CUTyalluH;
IT03HaBaTEIbHBIE KBECT-UIPhl; COPEBHOBAHUSA U KOHKYPCEL.

OcHoBHbBIE (POPMBI AeSATEJIbHOCTH:

= [I03HaHWE K YYeHWe: OCBOCHHE IPUHIMIOB (YHKLUHOHUPOBAHUS
CIIOKHOTO COBPEMEHHOTO 00OPYIOBaHHSA; OCBOEHHE CIIOCOOOB YIIpaBII€HHA
BHUMaHUEM U BO3MOXKHOCTSIMU OpraHU3Ma;

- oOlIeHre: PUHATHE MPaBHJI, OTBETCTBEHHOCTh Kak 3a COOCTBEHHBIE
yueOHbIe TOCTIIKESHHUS, TaK U 3a Pe3yJIbTaThl B paMKax «OOIIEero aemnay,

- TBOPYECTBO: OCBOEHUE ITOIX0I0B K pa3paboTke MoAe/eH yIpaBIeHHUA
KaK pealbHBIMH, TaK XU BOOOpakaeMbIMH OOBEKTaMM, KOHCTPYHPOBaHHE H
IPOrPaMMUpPOBAHHE PEATHUCTHYECKUX KONMHMH pealbHbIX H  BOOOpaXkaeMbIX
00BEKTOB;

- WTpa: HTpa B KOMaH/Ie, HHAUBHyaIbHEIE CODEBHOBAHIS;

- TPY[: YCBOEHHE ITO3UTHBHBIX YCTAHOBOK K TPYAY H Pa3IHYHBIM
COBpPEMEHHBIM TEXHOJIOTHSM M3 0011aCTH HHPOPMALMOHHEIX TEXHOJIOTHH.

®opma opraHu3aliy y49eOHBIX 3aHATHM]:

- becena;

- JIeKLIHsA;

- COpPEBHOBAHHUE;

- UIpa-KBECT;

- 9KCKYPCHS;

- WHIUBUAYyaIbHAS 3alIUTa [IPOEKTOB,

- TBOpUYECKas MacTepCKas;

— TBOPYECKUM OTUET.
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Tunbl yyeOHbIX 3aHATHIA:

- MIEPBUYHOI'0 O3HAKOMIIEHHS C MaTepUaIOM,;

= YCBOEHHE HOBBIX 3HAHHIA,

- KOMOMHHUPOBaHHBIH;

- MPaKTUYEeCKHUE 3aHATUS;

- 3aKpeIUieHue, I0OBTOPEHUE;

- UTOIOBOE.

JAuarsoctuka 3¢ dexTHBHOCTH 00pa3oBaTeILHOTO mpoirecca
OCYIIECTBIIAETCS B TEYEHHE BCErO CPOKa pealu3allly IIPorpaMMbl. JTO IIOMOTaeT
CBOEBPEMEHHO BBIABISTE TPOGensl B 3HAHUAX, YMEHHAX O0ydaroIuxcs,
IIAHAPOBATE KOPPEKIHOHHYIO paboTy, OTCICKUBATh AMHAMUKY DPasBHUTHs HETEH.
Jlnst orteHKH 3¢ heKTHBHOCTH 00pa3oBaTeNbHOM IporpaMMbl BEIOPaHE! ClIeAyHOIIHE
KPUTEPHH, OIpPEIelSIOIHAe pPa3BUTHE HHTEUIEKTYyalbHBIX M TEXHHYECKUX
CIIOCOOHOCTEH y 00ydaroIIMXcs: pa3BUTHe IIaMsATH, BooOpaxkeHHs, 0Opas3HoOro,
JIOTUYECKOTO ¥ TEXHHYECKOTO MBIIIIICHHS.

PesynbraToM  ycBoeHHsS ~ 0OydaloUUMHCA  IIPOrPaMMBl  SBJISIOTCS:
YCTOMYMBEIA WHTEpeC K IPOTPAMMUPOBAHUIO, pE3YJIbTaThl HOCTIDKEHHHM B
MaCCOBBIX MEPOIPUATUAX Pa3IUYHOrO YPOBHS.

YueGHO-MeTOAHYECKHE CpeAcTBAa 00yYeHH s :

— CIelMaIM3UpOBaHHAS TUTEPATypa;

- HAOOpPBEI ~ TEeXHHYECKOHM  JOKyMEHTallMd K  IPUMEHIEMOMY
000pyI0BaHHIO;

- o0pasipel Momene#f ¥ CHUCTEM, BEINOJHEHHbIE OOYYalOIIMMHUCA H
Ie1aroroM;

- IUTaKaThl, GOTO ¥ BUIEOMaTEPUAIIBL;

- y4eOHO-METOIUYECKHE IT0COOMS JuId Iefarora M 00ydaroIuxcs,
BKITIOYAOINHE JUAAKTHIeCKHH, MH(MOPMAIMOHHBIM, CIPAaBOYHBIA MaTepuasbsl Ha
Pa3UYHBIX HOCHTEISX, KOMITBIOTEPHOE U BHJI€0 000PY10BaHHE.

IIprMeHsIEMOe Ha 3aHATHUAX JUIAKTHUECKOe M yueOHO-MEeTOmHMYecKoe
obecrieueHue BKIIOYAET B ce0s 37IeKTPOHHBIE yUeOHUKH, CIIPABOYHbIE MaTepHAIILI K
CHCTEMBI HCITOIB3yeMbIX [Iporpamm, MHTepHeT, paboyue TeTpagu 00ydaromuxcs.

Ilegaroruyeckue TEXHOJOIHH

B mporecce obyuenust mo IIporpamme HCIONB3YIOTCS pazHOOOpa3HbIE
Me1aroruaecKye TeXHOIOT HHU:

- TEXHOJIOTHU pa3BUBalolero oOyueHUs, HalpaBleHHble Ha oOlnee
L[EJIOCTHOE pa3BUTHE IJIUYHOCTH, Ha OCHOBE AaKTUBHO-[EATEIBHOr0 crocoda
OOy4yeHMs, YYHUTHIBAIOIIHE 3aKOHOMEPHOCTH pa3BUTHS U  OCOOEHHOCTH
UHAVBHUIYyYMa;

— TEXHOJIOTUU JTMYHOCTHO-OPHUEHTUPOBAHHOIO o0yuenus,
HaIlpaBJICHHbIE HAa pa3BUTHE WHIWBUIYaJBHBIX IT03HABATENBHBIX CIOCOOHOCTEH
Kaxxaoro pebeHka, MakCUMaJlbHOE BBISBICHUE, PACKPBITUE U UCIOJIb30OBaHHUE €ro
OTIBITA,; _

- TexHonorun nuddepeHnrpoBaHHoro oOyueHus, obecreduBaroIne
oOydeHue Kax1oro 00y4arolerocs Ha ypoBHE €0 BO3MOKHOCTEH U CLIOCOOHOCTEH;

31



- TEXHOJIOTMH  COTPYOHUYECTBa,  pEANU3yIOlIHe  IEMOKPaTH3M,
PaBEHCTBO, [IAPTHEPCTBO B OTHONIEHMSX IeNarora ¥ 00y4arolerocs, COBMECTHO
BLIpa0aTHIBAIOT LEJH, COACpXKAaHHE, Har0T OLEHKH, HaxXo[iCh B COCTOAHHH
COTPYZHHUYECTBA, COTBOPYECTBA.

- IPOEKTHBIE TEXHONOTHH — JOCTH)KEHHME IeNd 4Yepes JAeTalbHYIo
paspaboTKy MpoGiaeMsl, KOTOpas [OJDKHA 3aBEPUIMTHCS PEATBHBIM, OCA3ACMBIM
TIPaKTHYECKUM PE3YIbTaTOM, O(OPMICHHBIM TEM HJIM MHBIM 00pa3oM;

— KeHC-TeXHOIOTHH, 3TO MHTEPAKTUBHEIE TEXHOJOIHH, OCHOBAHHBIC HA
peaNbHBIX WM BHIMBIIUIEHHBIX CHTYaIlHsX, HAlpaBleHHbIE HA (QOPMHPOBaHHE Yy
06y4aroImuXxcs HOBBIX Ka4eCTB U YMEHHUI 110 PENIEHHIO IPOOIEMHBIX CUTYaIHH;

= KOMIIBIOTEpHbIE TEXHOJOrHH, (OPMHUpYIOIIME yYMeHHe paboTarb ¢
uH(OpPMAIIHeH, HCCIEN0BATENbCKIE YMEHH)s, KOMMYHUKATUBHbIE CIIOCOOHOCTH.

B NpakTHKE BBICTYIAIOT PasIHYHbIE KOMOWHAUMU 3THX TEXHONOTHH, HX
3JIEMEHTOB.
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