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[TOACHUTEJIbHAA 3AITNCKA

JlononHuTensHas  00meoOpa3oBaTesibHas — OOIIepa3BUBAIOIIAsl  MIpOrpaMma
«IIpakTueckass poOOTOTEXHHKAa HAa OCHOBE KOHCTPYKTOpa HPOrpaMMHUPYEMBIX
MOZENEN  MHXKEHEPHBIX  CUCTEM»  SIBJISIETCA  MPOrpaMMOM  TEXHUYECKOU
HANPABJIEHHOCTHM M COCTAaBJIEHAa HAa OCHOBE [IpuMepHOM IOIOIHUTEIBHOU
o0u1eo0pa3zoBaTeNbHON oO1iepa3BuBaroLIeit IPOrPaAMMBI TEXHUYECKOU
HampaBieHHOCTH «lIpakTudeckas poOOTOTEXHHWKA HAa OCHOBE KOHCTPYKTOpa
nporpaMMHUpyeMbIX — Mmojeneld  uHxkeHepHblx cuctem» (PEKOMEHJIOBAHO
KoopauHalimoHHBIM ~ COBETOM  y4€OHO-METOJIMYECKUX OOBEAUHEHUNH B CHCTEME
obmrero obpazoanusi Camapckoit obnactu (mporokon ot 17 aBrycra 2021 roma Ne
44) CamapcKoro peruoHajIbHOTO IIEHTpa JJIs ojapeHHbIxX aereit — Camapa, 2021.

AKTYaJIBHOCTH MPOrpPaMMBbl 3aKIIFOYAETCSI B TOM, YTO B HACTOSIIEE BPEMS B
Camapckoit o6sacTu HaOJIOAeTCs TMOBBIINICHHBIM HWHTEPEC M HEOOXOIWMOCTH B
Pa3BUTHUM HOBBIX TEXHOJIOTMH, SJICKTPOHUKHA, MEXAaHUKH W IPOrPaMMHUPOBAHUA.
VYcenexu crpanbl B XX| Beke omnpenensioT He MPUPOAHBIE PECYpPChl, a YPOBEHBb
MHTEJUICKTYaJbHOrO IOTCHIMANa, KOTOPBIM OMNpPEAEsieTCsl YPOBHEM  CaMbIX
MIEPEIOBBIX HA CETOMHSIIHUN J€Hb TEXHOJIOTHH. YHHKAIhbHOCTH 00pa30BaTEIHLHOM
POOOTOTEXHUKH 3aKJII0YaeTCs B BO3MOXKHOCTH OOBEIWHHTH KOHCTPYHPOBAHHE U
MPOrpaMMHUPOBAaHUE B OJIHOM KypCE€, YTO CIIOCOOCTBYET HHTETPHUPOBAHUIO
npenojaaBaHus UHGOPMATUKK, MaTEMATUKHU, (U3UKH, YEPUCHUS, ECTECTBEHHBIX HAYK
C PpAa3BUTHEM HWHXXEHEPHOTO MBIIUICHUS, 4Y€pe3 TEXHUYECKOE TBOPYECTBO.

TexHudyeckoe TBOPYECTBO —  MOUIHBIA  MHCTPYMEHT  CHHTE3a  3HAHWM,
3aKJIaJIbIBAIOIIMNA TPOYHbIE OCHOBBI CHUCTEMHOIO MbIIIIEHUA. TakuMm 00pazom,
UH)XEHEPHOE TBOPYECTBO M JIAOOpAaTOpHbIE MCCIEAOBAHUA — MHOIOTpPaHHAs

JeATENbHOCTh, KOTOpas JOJDKHA CTaTh COCTAaBHOM YacThIO IOBCEIHEBHOW IKU3HH
Ka)XJI0T0 00y4aromierocs.

OtianunrtebHble 0COOEHHOCTH MPOrPaMMBblI.

[Iporpamma «lIpakTudeckass poOOTOTEXHWKA Ha OCHOBE KOHCTPYKTOpA
MPOrPaMMHUPYEMBIX MOJIETICH WHKEHEPHBIX CHCTEM» paccuWTaHa Ha 16 3aHsTHiA,
KOTOpbI€ MTPOBOIATCS B TEUCHHUE O JIHEH, U pa3OuThl Ha 4 pazaerna (Moays):

— OCHOBHBIMY TPUHIIATIAMY TTOCTPOCHUS POOOTOTEXHUIECKUMH CHCTEM.
— Muxkpoxkontpoiuiep. [lepudepus. [IporpammupoBanue.

— VYHuBepcanbHas miat@opma Uccieq0BaTeIbCKUX 3a/1a4.

— Ilpoexr.

Kaxnprii pa3gen oOydeHUs NOpeNCTaBlI€H Kak 3Tanm paOOThl CBA3aHHBIA C
KOHCTPYHUPOBAHUEM, TPOrPAMMHUPOBAHUEM, TPAKTUUECKON 3a1aueil.

Conepxanue TpPOrpaMMbl OPUEHTUPYET OOYYAIOIIUXCS Ha TOCTOSHHOE
B3aUMOJICHCTBUE JpYyr C JPyroM U TpernojaBatreiieM, pelieHue MPaKTHYECKUX
(KOHCTPYKTOPCKHUX) MPOOJIEM OCYIIECTBIISETCS METOAOM Mpod M OmHUOOK U Tpedyer
MOCTOSIHHOTO ~ YJIYYIIIEHUSI W TEePECTPOMKH POOOTHU3UPOBAHHBIX MOJENIeH s
ONTUMAJIBHOTO PEUICHUS TOCTABICHHOW IMPAKTUYECKOM 3a7ayd. Takxe Iporpamma
OPUEHTUPYET OOYYAIOIIMXCS HA CaMOCTOSTEIhbHOE OOY4YeHHE, C HCIOJIb30BAHHEM
MOJTYYEHHBIX 3HAHUM B paMKaX MPaKTUYECKOU JICSITEIIbHOCTH.

[IporpamMmma gaeT BO3MOXKHOCTb PACKPBITh JIIOOYIO TEMY HETPAAUIIMOHHO, C



HEOOBIYHOM TOYKHM 3pEHHMs], B3[JIIHYTh Ha PEIICHHE KIACCHYECKOM MPaKTHUYEeCKON
3aJ1a4¥ 1IO0J{ HOBBIM YIJIOM JUIsl JOCTHKEHHSI MAaKCHUMAJIBHOTO PE3YJIbTaTa.

AJpecar nporpamMmmebl.

[Iporpamma «lIpakTHueckass poOOOTOTEXHMKA Ha OCHOBE KOHCTPYKTOpa
IIPOrPaMMUPYEMBIX MOZEIIEN HHKEHEPHBIX CUCTEM» IpEIHAa3HauYeHa I JeTeit ot 14
1o 16 mer.

B rpynmnsl npuHuMarotcst odyyaromuecs 8-9 kiaccoB. I'pyrina MOXKeT cOCTOSATh
U3 JIETeW OJTHOTO BO3PACTa WJIM MOKET ObITh PA3HOBO3PACTHOM.

Jlist BXOKIEHHST B 00pa30BaTENbHBINA MPOIECC B paMKaxX JaHHOW MPOTPaMMBI

HEO0OXO0IMM MPOPUIbHBIA YPOBEHb 3HAHUH N0 MaTeMaTuke, Gu3nKe u HHHOpMaTHKE.

Tak kak mnporpamma pasjejieHa Ha MOIYJM U MpeAnojaraer OoJbIIoe

KOJINYECTBO MPAKTUYECKON paboThI Mpemnonaraercs GopMUpOBaHUE MHUHU-TPYIII

(Mo 2 yenoBeka B KaxoW) AJsl TOCTHXKEHHUS MaKCUMaJbHOro pesyibrara. [lo
NPUYMHE HAJMYWS B IpOorpaMMe 3aBepiaroniero (4) Moayssi, OpUSHTUPOBAHHOTO Ha
peann3aluio COOCTBEHHOTO TMPOEKTa, IMPENAINoJiaraeTcs BBIXOJ Ha  ydacTue
OOy4JalIMXCsi € COOCTBEHHBIM TIPOEKTOM B KOHGEpPEHIHSIX U MPO(UIbHBIX
MEPONPHUATHUAX BCEX YPOBHEM.

3aHsATHs MPOBOAATCA 5 nHEH nmoapsia no cxeme: 4,3,3,3,3 (daca).

O0beM U CPOK 0CBOEHHS NPOrPaMMBbl.
Cpok ocBoeHusi mporpamMbl — 5 nHeil. Ha monHoe ocBoeHHe MporpaMMbl
TpeOyeTcs 16 gacos.

dopma 00y4eHHMs1 — O4Hasl, padoTa B MUHU-TPYIIIIaX.

PexuMm 3aHATHH, IEPUOAMYHOCTD M NP OAOKUTEIBbHOCTD 3aHATHH.
[IpoaomKUTENHHOCTS 3aHATUN HMCUUCHAETCS B akaaeMuyeckux dvacax — 40
MUHYT, MEX]y 3aHATUSMH YCTaHOBJIEHbI 10-MUHYTHBIE TEPEMEHBI.

Ilenarornyeckasi 1esieco00pa3HoOCTb.

[legarorudeckast 1e1ecO00pa3HOCTh ATOM MPOTPAMMBbI 3aKJIIOYAECTCS B TOM,
YTO, OHA SBJISIETCS LIEJIOCTHON U HENMPEPHIBHON B TEUEHUH BCETO Mpoliecca 00y4eHus,
W TIO3BOJIICT WIKOJBHUKY IIIar 3a MIaroM pacKpeiBaTh B ce0E TBOPYECKHUE
BO3MOKHOCTH M CaMO peEallu30BaThCs B COBPEMEHHOM Mmupe. B mporecce
KOHCTPYHPOBaHUS ¥  MPOTPaMMHPOBAHUSA JETH  IOJy4aT  JOIMOJHUTEIBHOE
oOpa3oBaHue B 00JacTH (PU3UKH, MEXAHUKH, SJICKTPOHUKU U HMHPopMmaTuku. OYeHb
BAXXHBIM TPEJACTABISICTCS TPEHHPOBKA pabOThl B KOJUIGKTUBE U Pa3BUTHE
CaMOCTOSITEJILHOTO TEXHUYECKOI'0 TBOPUECTBA B paMKaX MPaKTUYECKON pabOThI.

IIpakTnyeckas 3HA4UM OCTb.

[Iporpamma «IIpakTuyeckass poOOTOTEXHHMKAa HAa OCHOBE KOHCTPYKTOpa
MPOrpaMMHUPYEMBIX MOJENIEd HWHXKEHEPHBIX CHCTEM» pa3paboTaHa Ha OCHOBE
MOAYJIBHOTO MOJAXO0Ja M MPEAyCMAaTpUBAET TPHU YPOBHS CIOKHOCTU: CTApTOBBIN
(03HAKOMUTEINbHBIN ), 0a30BbIN, TPOJBUHYTHINA (TBOPUECKUI).

IlepBbiii pa3gen (4 3aHATUS) — CTAPTOBBIM YPOBEHb (O3HAKOMUTENBHBIN), T
oOydarommuecs:  3HaKOMATCS ¢ 0a30BbIMM  (DU3WYECKMMH  MPUHIUTIAMH
KOHCTPYUPOBaHUS pOOOTOB, 3JIEMEHTAMH CXEMOTEXHHUKH.



Bropoit pasgen (4 3aHsaTHs) — 0a30BbIi ypOBEHb, TIJ¢ OOydJaroIIuecs
3HAKOMSTCSL C KOHCTPYKTOPOM, MUKPOKOHTPOJIEPOM, nepudepueit u cnocodamu ux
IPOrpPaMMHUPOBAHUS.

Tperuii pazmen (4 3ansTHs) — NPOGWIBHBIA YPOBEHb, TAE OOydJaromIuecs
NpOoOYIOT pelmaTh CTaHAAPTHBIE pOOOTOTEXHUYECKHE U KOHCTPYKTOPCKHUE 3aauH.

UYerBepThlil pa3zaen (4 3aHATHS) — NPOJBUHYTHIM YPOBEHb (TBOPYECKHIT). DTOT
YPOBEHb TMO3BOJUT OOYYAIOIIMMCSl Pa3BUTh YMEHHE MPUMEHSATH MOJYyYEHHBIE paHee
3HAHWS M HABBIKK B paMKaxX MPOEKTHOM JEesATeNbHOCTH, CAMOCTOATEIHHO BHIOMPATH U
BBITIOJTHATH MTPOEKTHBIE PAOOTHI.

Bo3pacTHble 0CO0CHHOCTH 00y4aIOLIMXCH.

[Iporpamma «lIpakTrueckass pPoOOOTOTEXHWKA Ha OCHOBE KOHCTPYKTOpA
IPOrPaMMHUPYEMBIX MOJEIEH MHKEHEPHBIX CHCTEM)» pacCUMTaHa Ha JETed OJHOro
YPOBHS MOJATOTOBKH Bo3pacToM OT 14 1o 16 ner. JlaHHas nporpamma OpUeHTHpPOBaHa
MMEHHO Ha MOJPOCTKOB, OTCIO/Ia CTOUT YYUTHIBATH UX BO3PACTHBIE OCOOCHHOCTH.

[ToapocTka oTMYaeT CTpeMJIEHHE K CaMOCTOSITEIbHOCTH, HE3aBUCUMOCTH, K
CaMOIO3HAaHMIO, (OPMHUPYIOTCS TIO3HABATENbHBIE HWHTEpECHl. 3ajgadya Iejarora
JIOBEPATH MOAPOCTKY PpEUIEHHWE NOCHIBHBIX JJsI HEr0 BOIIPOCOB, YBaXaThb €ro
MHeHue. O0IeHne MPeAnouYTUTEIbHEE CTPOUTH HE B (JOPME MPSMBIX PAaCHOPSKEHHIMA
Y Ha3WJaHui, a B popme npoOJEeMHBIX BOIPOCOB. Y MOAPOCTKA MOSBISETCS YMEHHE
CTaBUTh Iepea co00il M pemarh 3aJadd, CAMOCTOSITENIbHO MBICIUTh U TPYAHUTHCS.
[lonpocTok MposIBIASIET MHULIMATUBY, JKEJTAHUE pealn30BaTh M yTBEpAUTH cels. B
9TOT  MEepUoa  NPOUCXOAUT  OKOHYATeNbHOE  (OPMUPOBAHUE  HHTEIUIEKTA,
COBEPIIICHCTBYETCS CIMOCOOHOCTh K aOCTpakKTHOMY MBIIUICHUIO. [[ns1 cTapiiero
MOJIPOCTKA CTAHOBUTCSI MOTPEOHOCTHIO ObITh B3pOCIbIM. [IposiBiisieTcst cTpemiieHue K
CaMOYTBEP)KJICHHIO ceOsi B poJM  B3pociaoro. 3ajada mejarora IOOYXKIaTh
00y4JaromIerocst K OTKPBITHIO ce0s1 KaK JIMYHOCTH W WHJIUBUIYATbHOCTH B KOHTEKCTE
XYJO0KECTBEHHOI'O  TBOPYECTBA, K  CAMOIIO3HAHHMIO, CAMOOIIPENEICHUIO H
camopeanu3auuu. CoBMecCTHas JAEIATENBHOCTh I TOJPOCTKOB 3TOr0 BO3pacTa
MpUBJICKATEIbHA KaK MPOCTPAHCTBO JJIsI OOIICHHUS.

VYuer BO3pacTHBIX OCOOCHHOCTEHN JIeTeH, 3aHUMAIOIIUXCS M0 00pa30BaTEILHOM
nporpamme  «lIpakThueckas ~ poOOTOTEXHMKA HAa  OCHOBE  KOHCTPYKTOpa
MPOrpPaMMUPYEMBIX MOJENIEH WHKEHEPHBIX CUCTEMY, SBISIETCS OJHUM M3 TJIABHBIX
neAarortueckux MpUHIUIIOB.

Hear nporpammbl: (GOpMUPOBAHHE TPEICTABICHUH O TEXHOJIOTHICCKOM
KyJbTYpE IPOU3BOJICTBA, PA3BUTUE KYIbTYpPbl TPyAa MOAPACTAIOLINX IOKOJICHUM,
OCBOCHHE TEXHHYECKMX M TEXHOJOTMYECKUX 3HAHUH M YMEHHUH, O3HAKOMJICHUE
OOy4YaIMUXCA C KOHCTPYMPOBAHHEM, NPOrPAMMHUPOBAHHEM, HCIOJIb30BAHHEM
pPOOOTU3UPOBAHHBIX  YCTPOWCTB, OCHOBHBIMH TEXHOJOTMYECKUMH IPOLECCAMU
COBPEMEHHOI'O  NPOMU3BOJACTBA, MOJArOTOBKA OOYy4YalIIUXCSd K  YYaCTHIO B
KOH(EepeHIUAX U pOOOTOTEXHUYECKUX COPEBHOBAHMSIX.



3agaum JONOJIHUTEIbHOM 001IepA3BUBAIOLIECH POrPAMMBbI:

OGpa3zoBarelbHbIE:

= dbopMUpOBaHUE HABBHIKOB MPOTOTUIIMPOBAHUS U KOHCTPYMPOBAHUS
Mojene poOoToB.

- 3HAKOMCTBO  C  MNPUHIMUIOM  pabOThl W KOHCTPYUPOBAHUEM
POOOTOTEXHUYECKUX YCTPOUCTB;

- dbopMUpOBaHUE HABBIKOB COCTABJICHUS aJITOPUTMOB U METOJIOB PELICHUS
OpPraHU3allMOHHBIX U TEXHUKO-TEXHOJOTMUYECKUX 33]1a4;

- OCYIIECTBJIICHUE YMEHHE HalUCaHWs MW UTCHUS KOJa, YMEHHUE
UCII0JIb30BATh CIIOCOOBI rpaduueckoro MpEeACTABICHUS TEXHUYECKOU,
TEXHOJOTUYECKON U MHCTPYKTUBHOW MH(OpMAITNH;

— dbopMUpOBaHUE HABBIKOB HWCIOJIH30BAHUS OOIECHAYYHBIX 3HAHUN IO
MpeAMETaM E€CTECTBEHHO-MAaTEMATHUYECKOTO IMKJIa B MPOLECCE MOATOTOBKU M
OCYILIECTBJICHHUS] TEXHOJIOTUYECKHX MPOLECCOB JiJii 0OOOCHOBAaHUS M apryMeHTalluu
pPalMOHATBHOCTH JEATEILHOCTH B pAMKaX MPOEKTHOM JEATEIbHOCTH,

PazBuBaromue:

— CIIOCOOCTBOBATh  PA3BUTHIO TBOPYECKUX  CIIOCOOHOCTEH  Ka)XJa0ro
pebeHKa Ha OCHOBE JIMYHOCTHO-OPUEHTUPOBAHHOTO MOIX0/14;

= pa3BUThb UHTEPEC K POOOTOTEXHUKE U MEXaTPOHUKE;

- pa3BUTHE TBOPUYECKOTO MOTEHIIMAIA U CAMOCTOSATEIBHOCTH B paMKax
MUHU-TPYIIIBI;

- pa3BUTHE  TCUXOPU3UMYECKUX  KA4YeCTB, OOyYalomMXCA: MaMsATh,
BHUMAaHHE, AHATUTUYECKUE CITOCOOHOCTH, KOHIIEHTPAITUIO U T.]I.

BocnurarenbHele:

= (dbopMupoBaHUE OTBETCTBEHHOI'O MOJX0/a K PEIICHUIO 3a/1a4 Pa3InIHOM
CJIOKHOCTH;

— dbopMHUpOBaHHWE  HABHIKOB  KOMMYHHKAallUM  CpPeId  YYaCTHUKOB
MIPOrpamMMBbl;

— (hopMupOBaHNE HAaBBIKOB KOMAaHIHOU PaOOTEHI.

IIpuHumMnsI oT0Opa conepxaHus.

OO0pa3oBaTeNbHbII MPOLIECC CTPOUTCS C YIETOM CIICAYIOIIUX MPUHIUIIOB:
1. KynbTypocooOpa3HOCTH M NPUPOAOCO0OpPa3HOCTH. B mporpamme y4duThIBatOTCA
BO3PACTHBIE U MHIUBUAYaAJIbHbIE OCOOEHHOCTHU JIETEH.
2. CucremHoctu. [lonydeHHble 3HaHUS, YMEHHSI U HABBIKH, 00YyJarOIIMEecss CUCTEMHO
OPUMEHSIOT Ha TMpaKTUKE, CO3JaBas IMPOEKTHYIO paboTy. OTO MO3BOJSET
UCIOJIb30BaTh 3HAHUS U YMEHUS B €UHCTBE, LIEIOCTHOCTH, PeaIn3ysi COOCTBEHHBIN
3aMBbICEJI, YTO CIIOCOOCTBYET CAMOBBIPAKEHUIO PEOCHKA, PA3BUTHUIO €r0 TBOPYECKOTO
NOTEHIMAJIA.
3. KommiekcHocTH ¥ moOcnefoBaTenbHOCTH.  Peanmuzamusi  3TOro  mpUHIUIA
MPENINOoiaraeT MOCTENEHHOE BBEACHUE OOYYalolUXCsi B MHUP pPOOOTOTEXHUKH U
aBTOMATU3alld YCTPOUCTB.
4. Harnsanoctu. Vcnonab30BaHKW€e HATJISIAHOCTHU MOBBIIIAET BHUMAHKUE 00YyYaroluXxcs,
yriayossieT HuX HHTEepeC K M3ydaeMOMY MarepHhally, CIHOCOOCTBYET pa3BUTHUIO
BHUMaHUs1, BOOOpaKeHUsI, HA0II01aTeIbHOCTH, MBIIIICHUSI.



OcHoBHbIE ()OPMBI U METO/bI.

B xome peamusamuu mporpaMMbl  KMCHOJB3YIOTCSA — cieAyromue ¢opMbl
o0yueHmust:

[To oxBary nmereit: rpynIoBbI€, KOIJIEKTUBHBIE.

[To xapakTepy yueOHOI AESITEILHOCTH:

- oecenpl  (BOMPOCHO-OTBETHBIM METOJ AaKTHBHOI'O B3aWMOJICHCTBUS
nejarora ¥ OOy4YalOIIMXCS Ha 3aHATHIX, UCIOJB3YeTCS B TEOPETUYECKOM YacTu
3aHATHS);

- 3alMTa MpoeKTa (MCIOJIb3yeTCsl Ha TBOPYECKUX OTYeTax, (heCTUBAIIAX,
KOHKYpCcaXx, KaK UTOT MPOJIETaHHON paboThI);

- KOHKypcbl U (¢ectuBamn (dpopmMa HMTOrOBOrO, HWHOTJA TEKYIIEro)
KOHTpOJII MPOBOJUTCA C IENbI0 OMNPEACIICHUSI YPOBHSI YCBOCHHS COJEpKaHUS
o0pa3oBaHUsl, CTETICHU MOATOTOBICHHOCTH K CAMOCTOSITENBHOW paboTe, BBISBICHUS
Han0oJiee CIIOCOOHBIX M TATAHTIIMBBIX JETEH);

— MpaKTUYECKUE 3aHATUS (MPOBOISATCS MOCIE U3YUYCHHS TEOPETUUYECKHUX
OCHOB C 1IEJIbIO0 OTPAOOTKHU MPAKTUYECKUX YMEHUN U U3TOTOBIIEHUS POOOTOB);

- HaOmoeHue (TpUMEHSIETCS TpU HM3YYEHUH Kakoro-imbo oO0BeKTa,
MPEIMETOB, SIBJICHU).

Ha 3ansatusix cosmaercss atMocepa A00pOKeNaTeIbHOCTH, AOBEPHS, YTO BO
MHOTOM TIOMOTaeT Pa3BUTHIO TBOPUYECTBA M WHUIIMATUBBI peOeHKa. BrlmonHeHue
TBOPYECKUX 3aJaHUN TOMOraeT peOCHKY B MPUOOPETEHUM YCTOWYMBBIX HABHIKOB
paboThl ¢ pa3IUYHBIMU MaTepUajlaMM U UHCTPYMEHTaMHU. YdacThue JeTed B
BBICTaBKaX, (PECTUBAJSAX, KOHKYpCaX Pa3HBIX YPOBHEH SBISETCS OCHOBHOW (hopMoi
KOHTPOJII YCBOCHMSI TporpaMMbl OOY4YEHUsS] M JIMATHOCTUKU CTENEHU OCBOEHUS
MPaAKTUYECKUX HABBIKOB peOCHKA.

MeToabl 00yueHust.

B mnponecce peanuzaiuu mporpaMMbl  MCIOJIB3YIOTCS Pa3IMYHBIE METOJIbI
Oo0y4eHUHI.

1. Meronpl oOpraHm3anMd W OCYIIECTBJICHHS Yy4eOHO-TTO3HABATEIILHON
JEATEIIbHOCTH

- CJIOBECHBIE (pacckas; JICKIUsS; CeMUHap; Oecea; pedeBas WHCTPYKITUS;
YCTHOE U3JIOKEHUE; OOBSICHEHHE HOBOIO Marepuaja M CIIOCOOOB BBIMOJHEHUS
3aJIaHus; OOBSICHEHUE TTOCIICIOBATEIPHOCTH ICUCTBUMA M COAEPIKaHMS; 00CYKICHUE;
nejaroruyeckasi olieHKa mpolecca AesiTeIbHOCTU U €€ Pe3yJibTaTa);

— HarysiAHele  (TOKa3  BUAEOMAaTepHaloB M WUIIOCTpalui,  IOKa3
nejaroroM MpuéMoOB MCIOJHEHHU, MOKa3 Mo 00pa3ily, AEeMOHCTpalus, HabItoIeHUs
3a MpeaMeTaMH W SIBJICHUSIMH OKPYXAIOIIEero Mupa, paccMarpuBaHue (ororpadui,
CIai0B);

- MPaKTUYECKU-ACHCTBEHHBIE (YMpPaXHEHUSI HA Pa3BUTHE MOTOPUKU
najgblieB PyK (MaJbUMKOBAs TUMHACTHKA, (DU3KYIBTMUHYTKH; BOCHUTHIBAIOIIUE U
UTPOBBIC CHUTYallUM,; PYYHOW TpyHd, U300pasuTeIbHAsT U  XyJ0KECTBEHHAas
JEATEeNIbHOCTD; TPEHUHTH);

- MPoOJIEMHO-TIOMCKOBBIE (co3manue poOJIeMHON CUTYaIlWH,



KOJUIEKTUBHOE OOCYKJIEHUE, BHIBOIbI);

- METOJbl CaMOCTOSITENIbHOW paboThl W PabOThl MOJ PYKOBOJCTBOM
nezaarora (Co3gaHue TBOPUYECKUX MPOEKTOB);

— uHdopmaronnsie  (becema, pacckas, cooOlIeHHEe, OOBsSICHEHUE,
WHCTPYKTQX, KOHCYJbTUPOBAHUE, MCIOIB30BAHUE CPEICTB MAacCOBOW HH(pOpPMAIIHH
JUTEPaTyphl U UCKYCCTBA, aHAIN3 PA3IMIHBIX HOCUTENEH WH(GOPMAIUH, B TOM YHCIIC
WutepHer-cetu, JAEMOHCTpanusi, OJKCIepTu3a, 0030p, OT4YeT, WLIOCTpalus,
KMHOTIOKAa3, BCTpeYa C MacTepaMi HapOIHBIX MPOMBICIIOB, BEITYCKHUKAMU).

— o0y IUTENbHO-OLIEHOYHBIE (TIelaroruueckoe TpeOOBaHNEe U MOOLIPEHNE
TIOPHUIIAHKE U CO3IAHHME CUTYaIlMU yCIieXa; CaMOCTOsATENbHAs paboTa).

2. Metoapl  KOHTpOJII U CAaMOKOHTPOJISE 32  A(PPEKTUBHOCTHIO  y4eOHO-
MO3HABATEbHOU JIEATEIbHOCTH:

— YCTHBI KOHTPOJb U CAaMOKOHTpOJIb (Oecena, pacckas ydeHHKa, OObSCHEHUE,
YCTHBIHN 0Mpoc);

— MPaKTUYECKUIl KOHTPOJIb M CAMOKOHTPOJb (aHamu3 YyMeHHs paboTath C
Pa3IMYHBIMU XyJ10KECTBEHHBIMU MaTepHUaiaMu);

— HaOmoeHus (U3y4eHHE 00YyJarolIuXCs B MpoIecce 00ydeHus ).

Bribop Meroma o0OydyeHMS 3aBUCUT OT COJAEp)KaHUSA 3aHATHH, YpPOBHS
MOJITOTOBJIGHHOCTH U OMbITa oOydaromuxcsa. MHpopManrmoHHO-pelenTUBHBIA METO/
NPUMEHSAETCS Ha TEOPETHUYECKUX 3aHATHUAX. PEempoNyKTHUBHBIM MeTOa OOydeHus
UCIOJb3YEeTCd Ha MPAKTUYECKUX 3aHATHSAX IO OTpabOTKe NPUEMOB U HABBIKOB
ornpeAes€HHOro Buaa padbor. MccnenoBarenbCkuii METO IPUMEHSAETCA B padoTe Haj
TEMaTUUYE€CKUMH TBOPYECKUMHU MTPOEKTaMHU.

Jis  co3ganust KOMGOPTHOIO TICHXOJOTMYECKOro KJIMMara Ha 3aHITHSIX
NPUMEHSIOTCS CIIEAYIONIUE TIEAarornyeckiue MpuéMBbl: CO3JIaHUE CUTYaIluu ycrexa,
MoOpallbHas ~ TOAJEp)KKa,  OoAoOpeHue,  MOXBaja,  IMOOIIPEHHe,  JIOBEepHeE,
T0OpoKenaTeIbHO-TpeOOBaTeIbHAS MaHepa.

B xone peanuzannu nporpaMMbl UCIIONB3YIOTCS CIEAYIONINE THIIbI 3AHATHIA

- KOMOMHUPOBAHHOE (COBMEIIEHUE TEOPETUYECKOH U MPAKTUYECKOU
yacTell 3aHATHs; MPOBEpKa 3HAHUM paHee M3YYEHHOI0 MaTepuaya; H3JI0KEeHUe
HOBOT'O MaTepuasa, 3aKperieHue HOBBIX 3HAHUM, (OPMUPOBAHUE YMEHUN MEpPEeHOca
U TPUMEHEHUs 3HAHWI B HOBOM CHUTyallud, Ha MpaKTUKe, OTpabOTKa HABBIKOB U
YMEHUH, HEOOXOUMBIX MTPU U3TOTOBJICHUH MPOIYKTOB TBOPUYECKOTO TPY/A);

- TeopeTu4yeckoe (CooOIeHHne U YCBOEGHHUE HOBBIX 3HAHUM  TpHU
OOBSICHEHHMH HOBOM TEeMbl, H3JI0KEHHE HOBOTO MaTepuaia, OCHOBHBIX IOHSTHH,
OIpeielIeHHe TEPMUHOB, COBEPIIICHCTBOBAHUE U 3aKPEIICHNE 3HAHU);

- JIUarHocTUYecKkoe (MPOBOAUTCSA I OMpPEAETCHUS BO3MOXHOCTEH U
ciocoOHocTel peOeHKa, YpOBHS MOJYYEHHBIX 3HAHWM, YMEHHIl, HAaBBIKOB C
UCIOJb30BAaHUEM TECTUPOBAHMSI, AHKETUPOBAHUS, COOECENOBAHUSA, BBIOJIHEHUS
KOHKYPCHBIX ¥ TBOPUECKHX 3aJ[aHH);

- KOHTpPOJIbHOE (IIPOBOAUTCSA B IEJISAX KOHTPOJIS U TIPOBEPKU 3HAHUH,
YMEHUU ¥ HaBBIKOB OOYyYaloIIerocs Yepe3 CaMOCTOSTENbHYI0O M KOHTPOJIBHYIO
paboTy, UHIMBUYaJIbHOE coOecCeIOBaHUE, 3aUeT, aHAJIU3 MOJYyYEHHBIX PE3YJIbTAaTOB.
KoHTponpHbIE 3aHATHSA MPOBOAATCSA, KaK MPAaBWIO, B paMKaX aTTeCTaIlH



oOyyaromuxcs (Mo MpPOWJIGHHOW TeMme, B Hadaje y4eOHOro rojia, Mo OKOHYAHUHU
NIEPBOro MOJIYroHs U B KOHIE y4eOHOT0 rojia);

- MPaKTUYECKOE (SBJISIETCS OCHOBHBIM THIIOM 3aHSTHUN, WCIOIb3YEMBIX B
mporpaMMe, Kak IIpaBUJIO, COJICPXKUT IOBTOpEHHE, OO0O0OIICHHE U YCBOEHHUE
MOJIYYEHHBIX 3HaHWM, (OPMUPOBAHHWE YMEHHMM W HaBBIKOB, WX OCMBICICHUE H
3aKperUiCHUe Ha MPAKTUKE MPHU BHITTOJHEHUW U3ACIUN U MOJEIeH, UHCTPYKTaX MPHU
BBITIOJTHCHUH MTPAKTHYCCKUX PadOT, UCITOIH30BAHHUE BCEX BUJIOB MPAKTHK);

- BBOJIHOE 3aHATHE (MPOBOAUTCA B Hadajle y4eOHOro rojaa c IENblO
3HAKOMCTBa C O0Opa30BaTEebHONW MPOTPAMMOM, COCTaBICHUE WHIWBUYATLHON
TPaCKTOPUHU OOYUCHHUS; a TAKKE IIPU BBEICHUHU B HOBYIO TEMY ITPOTPaMMBb);

- UTOTOBOE 3aHATHE (MPOBOAUTCS TIOCTE U3YYCHHS OOJBIION TEMBI WIIH
paszena, Mo OKOHYAHWUW TOJIYTOAMs, KaXKIOro ydeOHOro rojila M IOJHOTO Kypca
oOydeHus).

IInanupyembie pe3yabTaThl.

[To wToram oOydeHHUs MO MporpamMMme peOCHOK NEMOHCTPUPYET CICIYIOIIHNE
pe3yIbTaThI:

- 3HAeT MPHUHIMIBI TIOCTPOSHUS KOHCTPYKIIMU POOOTOTEXHUYECKHIX
YCTPOMCTB HA IPOrPAaMMHOM YITPABJICHUH MHKPOKOHTpoJLIepom Arduino;

- 3HaeT 6a30BbIE OCHOBBI AJITOPUTMHU3AIINH;

— MpaBWiia TEXHUKW O€30MacHOCTH TMpu paboTe ¢ DIEKTPOHHBIMHU U
METaJUNTMIECKUMHU DJIEMCHTAMH,

- yMeeT pa3pabatbIiBaTh YHUKAJIbHBIC KOHCTPYKITUHU TUTSE
POOOTOTEXHUYECKUX 3a]1ay;

- o0J1aaeT HaBBIKAMH IMPOTPAMMHUPOBAHUS M YTCHHS 4Y>KOTO KOJa.

MexaHu3M OllcHUBAHUS 00pa30BaTeIbHbIX Pe3yJbTaToOB.

YPpOBEHb TEOPETUUECKUX 3HAHUU.

— Huskuii  ypoBenb. OOywaromuiics 3HaeT (parMeHTapHO H3YYCHHBIH
matepuan. W3nmoxkeHue wmaTepuaia COMBUHMBOE, TpeOyrollee KOPPEKTUPOBKHU
HaBOJAILMMH BOITPOCAMM.

- Cpennuii ypoeHb. O0yyaromuiics 3HaeT U3y4eHHbI MaTepuall, HO JJIst
MOJIHOTO PACKPBITUSL TEMBI TPEOYIOTCS JOMOJHUTENbHBIE BOMPOCHI.

- Bricokuii ypoens. O0yyaronuiics 3HaeT U3y4eHHBIN MaTepuai. Moxer
JlaThb JIOTHYECKH BBIJICPKAHHBI OTBET, JAEMOHCTPUPYIOIIMKA ITOJTHOE BJIAJICHUE
MaTepUaIOM.

YpoBeHb NPaKTUUYECKUX HABBIKOB M YMEHHU. BianeHue TeXHOIOrusIMU
MIPOCKTUPOBAHUSI, KOHCTPYUPOBAHUS U MPOrpaMMHUPOBaHUs poOoTa.

= Huskuit  ypoBenb. TpeOyercs mnomols Imejarora mnpu cOOpke U
MPOrPaMMHUPOBAHUH.

— Cpenuuii ypoBeHb. TpeOyeTcs meproanyYeckoe HAIlOMUHAHHE O TOM,
KaKh€ TEXHOJOTMW U METOJbl TpPU MPOCKTUPOBAHUM U COOPKU HEOOXOIUMO
MPUMEHSITh.

- Beicokuii  ypoBeHb.  CaMOCTOSITENbHBIN BbIOOp  TEXHOJIOTUU



KOHCTPYKLIHMH, SI3bIKA U TUIIA TPOTPAMMBL.
CrocoOHOCTh CO3/1aHusI U3/ICNIMI U3 COCTABHBIX YacTel Habopa.
— Huskuit yposenb. He MoxeT co3nath uzzenue 6€3 moMoIlu neaarora.
- Cpennuii ypoBeHb. MOXKET CO371aTh U3/ICJINE TP MOACKA3KE Meaarora.
- Boicokuii  ypoBeHb. CHOCOOEH CamMOCTOSTEIBHO CO3/1aTh H3/EIuE,
MIPOSIBIISISE TBOPUYECKUE CITOCOOHOCTH.

®opMBbI NOABEACHUA UTOI0B Peau3aluM NP orpaMmBbl.

OrTciexxuBaHue PE3YyJILTATOB 06p330BaTeJIBHOFO Impomrecca oCymeCTBISICTCA 10
pE3yJIbTaTaM BBINIOJIHCHUA IIPOCKTA.

[Tpu moiBeICHUM UTOTOB OCBOCHUS IMPOTrPaMMbI UCIIOIb3YIOTCS:
— OTIpOoC;

- HaOJII0ICHUE;

— aHaJIM3, cCaMOaHaJIn3,

— cobecel0BaHUE;

— BBITIOJTHCHUE TBOPUYCCKUX 3aJaHUM;

— MIPE3CHTAINH;

- y4acTHe JETei B BhICTABKAX, KOHKypcax U (DeCTUBAISAX PAZTUUHOIO
YPOBHSI, COIJIACHO Y4€OHOMY IJIaHY U yU€OHO-TEMaTHUECKOMY IJIaHy.



IIporpamma odyuenusi (16 yacoB, 5 qHeit moapsia mo cxeme: 4, 3, 3, 3, 3)

YUYEBHBIN IVIAH

JlaHHas mporpaMMa IpeanoaaraeT NoCTENEHHOE 3HAKOMCTBO OOYYarOIIUXCS C
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DJIEMEHTHOM  0a30il  KOHCTPYKTOpa,  CIOoco0aMu  MpOrpaMMHUpPOBAHUS
KOHCTPYMpPOBaHUsI pOOOTOB.
Paznen Tema KoJ1-Bo yacoB dopma
TeOpHusa | MPAKTHKA | BCEro nmoaABECACHUSA
HTOI'oB
OcHOBHBIE 1. BBomHoe 3ansiTHe: Marepuans| 1 0 1 |Omnpoc
[TPUHITUITBI W HHCTPYMEHTBI, HCIIOJIb3YEMbIe
[TOCTPOEHUS 1151 paOOTHI.
POBOTOTEXHUIECKH ) " Dysyyeckie npHHLUIEL 1 1 2 Onpoc
X CUCTCM. OCTPOEHHS POOOTOB.
3. KoHCTpyKIUH 1 1 0 1 |Omnpoc
Pa3HOBUAHOCTU POOOTOB.
MuxpokonTpomiep|l. Mukpokontpoiuiep Arduino. 0 1 1 |Omnpoc
. Ilepudepus. [lepBas nmporpamma.
[IporpammupoBaHu
c. 2. ba3oBble MpOrpaMMHEIe 1 0 1 [[Ipocmotp
(GyHKIUH.
3. [lepudepuiinbie ycTporcTBa. 0 1 1 [Ipocmotp
4. Perynaropsl. Yrpasisitolee 0 1 1 |Munu-npoext
BO3JIEHCTBHE.
VHHIBepCabHast 1. OnemenTtHas 6a3a Habopa. 0 1 1 |Omnpoc
atpopma CrannmaptHas miardopma.
VICCIICIOBATCILCKIX | 5 BapuaHThI MOCTPOCHHUS 0 1 1 [[Ipocmotp
sanad MaHHUIYJIATOpa. 3aXBaT 00BEKTA.
3. Moaysb TEXHHYECKOTO 0 1 1 [Ipocmotp
3peHusl.
4. [TepemenieHne 00 BEKTOB 0 1 1 MuHU-TpOEKT
pa3nuyHON (OPMBI U LIBETA.
[IpoekT. 1. TemaTuka mpoekra. 1 0 1 lompoc
CopeBHOBaTENIBHBII pOOOT.
[TpoexTHas pOOOTOTEXHUKA.
Paznmuue poGoTOB.
2. Iloctpoenune 3d-monenu. 0 1 1 [IIpocmotp
KoHcTpynpoBanue Moelu.
3. IIporpammupoBaHue. 0 1 1 [Ipocmotp
Hanucanue nporpammel.
Ominagka u ynydiieHue
IPOTrPaMMBI.
4. Ilonroroska u 3amuTa npoektal 0 1 1 [Bauer
Bcero 5 11 16




COJEPXAHUE ITPOT'PAMMBbI

Pa3)1e.11 «OCHOBHBIE IMPUHIHIIBI MOCTPOCHUA pOﬁOTOTeXHH‘leCKI/IX
CHCTEMD.

Tema 1. BBogHoe 3anatue: Marepualibl 1 UHCTPYMEHTBI, UCIIOJIb3YEMBIE IS
paboTHI.

Teopust: IlpuHIUOBI U BapuaHThl MOCTPOEHUS POOOTOTEXHUYECKHX CHUCTEM.
PaccmarpuBarores Pa3HOBUHOCTH CYILECTBYIOINX POOOTOTEXHUYECKUX
KOHCTPYKTOPOB, ~OCHOBAaHHbIX Ha MUKpOKOHTpoiuiepax cemeiictBa ARM.
PaccmaTpuBaroTcss MHCTpYMEHTHI 11 pabOThl, MpaBUiIa U CHOCOOBI COETUHEHUS
AJIEKTPUYECKHUX MPOBOJIOB, CEPBUCHI JJISl OCTPOCHUS MOAOOHBIX CXEM, DJIEKTPOHHbBIE
CUMYJIITOPbI KOHCTPYKTOpA.

dopMbl 3aHATUM: JeKUs, Oecena.

Tema 2. dusznueckue TPUHIUIIBI TOCTPOEHUS POOOTOB.

Teopusi: OCHOBHBIE TPUBOAHBIE MEXaHU3Mbl. MexaHU3MBbI 3aXBaTa.
Crenens cB00OIbI. MaHUTTYASTOPBI.

[IpakTuka: cOopka 0a30BBIX JJIEKTPUUYECKUX CXEM, pacyeT (HU3NUECKUX
XapaKTEPUCTUK YCTPOMCTBA.

®opMbI 3aHATUN: Oecena, MPAaKTHYECKOE 3aHSTHE.

Tema 3. KoHCTpyKIIMM ¥ pa3HOBUIHOCTH POOOTOB.

Teopusi: Pa3HOBUAHOCTH MOABUKHBIX pOOOTOB.

dopMbl 3aHATUM: JIeK1IUsI, Oecena

Paznen «Mukpokonrposuiep. llepudepus. Iiporpammuposanue».
Tema 1. MukpokonTposiep Arduino. Ilepas nporpamma.

Teopusi: MukpokonTposuiep. YcraHoBka u Hactpoiika [10. 3amyck nepBbIx
MIPOTPaMM.

[Ipaktuka: Hacrtpoiika MUKpPOKOHTpoyUiepa [isi pabOThl, YyCTaHOBKA W
Hactpoiika I10, 3arpy3ka u ycTaHOBKa JpaiiBepoB, OUOIHOTEK.

@DopMbl 3aHATUN: TpaKTUYECKas paboTa.
Tema 2. ba3oBble mporpaMmMHbIe QYHKIUH.
Teopus: IlepemeHHbIC, TUIIBI TaHHBIX, PYHKIIUH.

[Ipaktuka: cOopka 0a30BbIX MHMHHU-KOHCTPYKIIMH C  IPOrpaMMHBIM
YIIPABIICHUEM).

DopMbI 3aHATUIN: TpaKTUYECKas paboTa.
Tema 3. [lepudepuiiabie ycTpoicTBa.
Teopusi: Jlarunku 1 moayito aomnosiHeHus. CriocoObl MOIKIIIOUECHHUS.

[IpaxTuka: [loakmoueHne Bcex TaTYMKOB, BXOASIINX B KOMIUIEKT Habopa,
IIPOrpaMMHPOBAHUE. BBITTOIIHEHNE MUHH-3aJaHUN.

@OpMBbI 3aHATHUM: TPAKTUYECKOE 3aHATHE.

Tema 4. Perynsaropsl. Ynpasistoliee BO3I€HCTBHE.



Teopusi: paccMoTpeHre 0a30BBIX PETYIATOPOB, TO3BOJIIOMIMX POOOTY
NepeMeIaThbCs B IPOCTPAHCTBE. PerymnsaTopsi.

[IpakTuka: cOOpKa KJIaCCUYECKON ABYXMOTOPHOM MIaT(OPMBbI, BBIIIOJTHEHUE
MUHH-TIPOEKTA.

@OopMBbI 3aHATHM: IPAKTUYECKOE 3aHATHUE, TPOCKTHAS AEATEIbHOCTD.
Paznen «YHuBepcanbHas miiaT@opmMa Uccie10BaTebCKUX 32129
Tema 1. DnemenTHas 0a3a HaOopa. CrannapTHas miatgopma.
Teopusi: CranmapTHas IByXMOTOpHas Tuiatdopma

[IpakTuka: cOopka KJIaCCMYECKON NBYXMOTOPHOW TIAaT(OPMBI, MPOE3] Mo
JIMHWUU U BAOJIb CTEHBI.

@OopMBI 3aHATHN: IPAKTUYECKOE 3aHATHE.
Tema 2. BapuaHTbl TOCTPOEHUSI MaHUITYJISITOpA. 3aXBaT 00BEKTA.
Teopust: BapuaHTbl MaHUIYJSILIMOHHBIX POOOTOB. MeXaHNU3MBbI 3aXBaTa.

[IpakTuka:  cOOpka  KJIacCHUYECKOM  JIBYXMOTOpPHOM  miuaThopMmbl ¢
MaHumnynaTopoM. [IpoOHoe nepemenienre 0ObEKTOB.

@opMBbI 3aHATUN: IPAKTUYECKOE 3aHATHE.
Tema 3. Monylib TEXHUYECKOTO 3PEHUSI.

Teopusi: Monynp Texauueckoro 3penus TrackingCam. IO u OuGnmotekw.
HNuTerpanus ¢ kjaccu4eckumMu cOopkaMu poOOTOB.

[IpakTuka: cOopka  KJIAacCCHYECKOM  ABYXMOTOpPHOM  miarGopmMbl ¢
MaHUITYJIATOPOM U MOJyJIeM TeXHHYeckoro 3perue. OOHapyKeHne 00beKTOB.

@OopMBbI 3aHATHUM: TPAKTUYECKOE 3aHATHE.
Tema 4. [lepemerienrne 00bEKTOB pa3IUIHON (POPMBI H IIBETA.

[IpakTuka:  cOOpka  KJIACCHYECKOW  JBYXMOTOPHOW  TUIATQOPMBI  C
MaHUIYJIATOPOM M MOAYJIEM TeXHUYeckoro 3peHue. OOHapykeHHue OOBEKTOB U
COPTUPOBKA OOBEKTOB B 3aBUCUMOCTH OT pa3Mepa U pacluBETKH. MUHU-TIPOEKT.

DOpMBI 3aHATHS: TPAKTUIECKOE 3aHITHE, IPOEKTHAS 1€ATEIbHOCTD.
Paznen «IIpoek»

Tema 1. Temaruka mnpoekta. CopeBHOBaTelbHBIM poOOT. IIpoekTHas
poboroTtexHuka. Paznuane po60TOB.

Teopust: Dtamnbl npoekta. [IpoekTsl mo podoToTexHUKe. OTIUYNE NPOEKTHOM
pOOOTOTEXHUKM  OT  COpPEBHOBATENIbHOM  poOoTroTexHukH. [loTeHuuanbHbIE
MEPOIPUATHUS ISl YyIACTHS C MPOEKTOM (KOH(pEpEeHIHs, KOHKYPC, XaKaToH U T.I1.).

®dopmbl 3aHATUM: JeKUs, Oecena.
Tema 2. [Toctpoenne 3d-monemu. KoHcTpynpoBaHue MOICIH.

Teopust: cozmanue 3d-mMopenu, yepreka U Ap. TEXHUUYECKOW TOKYMEHTAIIUU
ycTpoiictBa. COOpKa U OTjajika yCTPOUCTRA.

[Ipaktuka: COOpka M OTJaJKa COOCTBEHHOTO YCTpPOMCTBA U3 JAeTalieH,
BXOJSIIMX B 00pa3oBarelbHBI HAO0Op W JeTaleld, KOTOphle OBUIM paHee
CIIPOCKTUPOBAHBI M pacrieyaTanbl Ha 3d-puHTEpE.



cI:’O]:’)MI:'I 3aHSTHM: IMPAaKTUICCKOC 3aHATHC.

Tema 3. [IporpammupoBanne. Hanucanne nporpammel. OTiaaka U yIyqlieHUe
IpOrpamMMBl.

[TpakTHKa: «HaNKCaHWE MPOrPaMMBI, OTJIaJIKa M YIy4IICHHE IOoKa3aTeleh
paboThl poboTa.

@OopMBbI 3aHATHM: PAKTUUYECKOE 3aHATHE.

Tema 4. [TonroroBka u 3amura MpoeKTa.
[IpakTuka: 3ammura IpOEKTOB.

DOopMBbl 3aHATHN: TPOEKTHAS IESITEILHOCTD, 3a4ET.

OpraHu3annoHHO-TeIAr OrHYeCKue YCIOBHS Peain3aluy MporpaMmmbl.

[lemaror AOMOHUTENLHOTO O0PA30BAHMS, PEATM3YIONINN TaHHYIO MPOrpamMMmy,
JOJDKEH WMETh  BbICIIee NpOoQecCHOHAIbHOE O00pa3oBaHWE WM  CpEAHEe
npodeccruoHanbHOEe 00pa3oBaHuE B 00JIACTH, COOTBETCTBYIOLIEH MPOPUITIO KPYKKa,
0e3 mpenbsBIeHUs TPEOOBAHUIA K CTaxy paboThI, MO0 BhICIIEE MPpodeccHoHaIbHOS
oOpa3oBaHue WM cpeaHee TpodecCHOHATBbHOE O0pa30oBaHWE W JOMOTHUTEIHHOE
npodeccruoHanbHOe 0Opa3oBaHue o HampaBieHHO «OOpa3oBaHUE W TIETarOTHKa
0e3 mpenbsIBIeHUS TPEOOBAHUHN K CTaXy PaOOTHI.

MarepuajabHO-TeXHHYECKOe 0O0ecreveHne.

OGopynoBaHue - 0oOpa3oBaTelbHBI HA0Op MO MEXaHWKE, MEXATPOHUKE U
poOOTOTEXHUKE, KOMIBIOTEp C MpenycraHoBiIeHHbIM [1O: omeparoHHas cucrtema,
Arduino IDE, Make block IDE.

Opranuzanusi  paboyero MPOCTpaHCTBA  peOCHKAa  OCYIIECTBISIETCS  C
HCIIOIb30BAaHUEM  3JI0pOBhecOEperalomux TEXHOJoruk. B Xxoxe 3aHATHS B
00s13aTeILHOM TIOPSIIKE TPOBOAUTCS (DU3KYJIbTHAY3bI, HAMpPABICHHBIE Ha CHSTHE
OOIIET0 M JIOKAJHbHOTO MBIIIEYHOTO HampspKkeHus. B copepikanune (U3KYIbTYPHBIX
MHUHYTOK BKJIIOUAIOTCSl YOPAKHEHUS Ha CHITHE 3PUTEILHOTO U CIYXOBOIO
HaMNpsHKEHUS, HAMPsDKEHUS MBI TYJIOBUINA M MEJKUX MBI KHUCTEH, Ha
BOCCTAHOBJICHHE YMCTBEHHON pabOTOCIIOCOOHOCTH.

MoTuBanuoOHHbIE YCJIOBHS.

Ha y4eOHBIX 3aHATHSIX U MAaCCOBBIX MEPOMPHUATHUSIX 0CO00€ MECTO YISSICTCS
GbOpMHUPOBAHUIO MOTHBAIlUA  OOYYAIONIMXCS K  3aHATHIO  JIOMOJHUTEIHHBIM
obpa3zoBanuem. Jliist aTOTO:!

- YIIOBIIETBOPSIOTCA PAa3HOOOpA3HbIE MOTPEOHOCTH OOy4YaIOMIUXCS: B
CO31aHUM KOM(OPTHOTO TICHXOJOTUYECKOr0 KJIUMara, B OTIbIXE, OOIICHUH W
3alUTe, TPUHAIICKHOCTH K JCTCKOMY OOBEAMHEHUIO, B CaMOBBIPOKCHUH,
TBOPYECKOW caMOpean3alii, B IPU3HAHUN U YCIIEXE;

- JIETH BKIIIOYAIOTCS B MPAKTHYCCKUN BUJ JAEATEIHHOCTH MPHU TPYIIIIOBOM
paboTe, ¢ y4eTOM BO3PACTHBIX OCOOEHHOCTEN M YPOBHEM COXPAHHOCTHU 37]0POBBS;

- Ha 3aHATUAX PELIAIOTCS 3a/a4d MPOOJIEMHOTO XapakTepa MOCpPEeACTBOM
BKJIFOUEHHUSI B IPOEKTHYIO JIEATEIHHOCTD;



- MPOBOIATCS TMpodeccCHOHAbHBIE MPOOBI W JIPYTHE MEPOIPHUSITHS,
CIOCOOCTBYIOIIUE MPOPECCHOHATILHOMY CaMOOIPEAEICHUIO 00yYarouXCsl.

MeToanyeckue MaTepHuaJIbl.

Meronuueckoe oOecriedeHue MPOrpaMMbl BKIIOYAaEeT TPUEMBI U  METObI
OpraHm3aluu  00pa3oBaTeNbHOIO  MpoIecca,  AUAAKTUYECKUE  MaTepualbl,
TEXHUYECKOE OCHAIIICHUE 3aHSATUH.

Jlnst obecrieueHrs HArJIAIHOCTH W JIOCTYTHOCTH U3Y4aeMoro Marepuaja
MeJIaror UCIOIb3YeT PA3INYHbBIC METOJUYECKUE U TUJAKTUIECKUE MaTepUaIbl.

Harnsaaesie mocoOust:

— cxeMaTndeckue (TOTOBbIC U3MIENHs, 00pa3Ilbl, CXEMbI, TEXHOJIOTHYECKHE
Y UHCTPYKIIMOHHBIC KAPTHI, BEIKPOWKH, YEPTEIKH, CXEMBI, IIIA0JIOHBI);

- €CTECTBEHHBIC M HaTypajbHbIe (00pa3iibl MaTEPUAIIOB);

— 00BEMHBIE (MaKeThI, 00pa3IIbl U3CIHI);

- WJUTIOCTPALlMHU, CIai]ibl, poTorpaduu U pUCYHKH TOTOBBIX U3IETUN;

— 3BYKOBBIE (ay/IU03aIUCH).

JAuaakTnyecKkue MaTepuasbl.

Meroauueckast IpOAYyKLHS:

— Meroauueckue  pa3pabOTKH, peKOMEHJAIUM,  MOCOOHUs, OMUCAHUS,
WHCTPYKIINH, aHHOTALIUH.

- YyeOHoe mnocobue «lIporpammupoBanue Mmojeneil HMHKEHEPHBIX
cuctem» — M.: OO0 «IIpuknagnas po6ororexaukay», 2020 r.

- YyebHoe  mocobue  «OCHOBBI  MPOrPAMMHUPOBAHMS  MOJEJIEH
uHxkeHepHbix cuctem» — M.: OOO «lIpuknagnas podororexuukay, 2020 r.

NudopmannonHoe odecneveHne nNporpaMmmbl.

HNurepHeT-pecypcesbi:

YueOHbIe oCOOus u WHCTPYKIINU. I URL:
https://appliedrobotics.ru/?page_id=670

Cnucok Jureparyphbl:

HopMaTuBHBIC IPABOBBIE aKThI

— denepanbHblii 3akoH «O0 oOpazoBanun B Poccuiickoit denepanum» ot
29.12.2012 Neo 273-D3.

- Vka3 Ilpesunenta Poccuiickoit ®enepannun «O Mepax Mo peav3aluu

rOCyJapCTBEHHON MOMUTHKKA B obiactu oOpazoBanusi u Haykm» oT 07.05.2012 Neo
599.

- Vka3 Ilpesunenta Poccuiickoir @enepanuu «O MEpONpUATHSIX T10
peaNM3alfu ToCYAapCTBEHHON corrabHOM moauTukm» ot 07.05.2012 Ne 597.

= Pacniopsixenune IlpaBurensctBa PO ot 30 nexadbps 2012 r. Ne2620-p.

— [IpoeKkT MeXBETOMCTBEHHON MPOrpaMMBbl Pa3BUTHSI JOMOJTHUTEIHHOTO
oOpa3zoBanus aeteit B Poccuiickoit deneparuu 10 2020 roga.

— ITpuka3z Munucteperba npocsemenuss PO or 09.11.2018 r. Ne 196 «O6


https://appliedrobotics.ru/?page_id=670

yrBepkaeHun [lopsimka opraHu3aniid W OCYIIECTBICHUS  00pa30BaTeIIbHON
JEATETHHOCTH T10 TOTOJHUTEIBHBIM 00IIe00pa30BaTEILHBIM ITPOTPaMMaM).

- [Toctanosnenue ['maBHOrO TrocygapcTBEHHOTO CaHUTapHOro Bpaya PO
or 04.07.2014 N 41 «O6 yrBepxaenuu CaulluH 2.4.4.3172-14 «CanurapHo-
SMUJEMUOJIOTUYECKHE TPeOOBaHUS K YCTPONCTBY, COACPXKAHUIO M OpraHU3alluu
pexkuMa paboThl 00pa30BaTENIbHBIX OpraHU3allui JOMOJHUTEIBHOTO 00pa30BaHUS
TeTei.

Jlns nmeniarora JIONOJHUTENHHOTO 00pa30BaHMS:

— Caitmon Momk. I[Tporpammupyem Arduino. ITutep, 2017

— [Merun B. Arduino u Raspberry Pi B mpoekrax Internet of Things. M.,
2019.

— Yam Commep. IlporpamMmmuipoBaHue MHKPOKOHTPOJUICPHBIX —IIjIaT
Arduino/Freeduino. BXB-IletepOypr, 2016.

— MobusHbIe poOOTHL Ha 6a3e Arduino. Momor M.B. BXB-IlerepOypr,
2017.

— MocksuueB A. A., KgapranoB A. P. 3axBarHble yCTpoHCTBa
MIPOMBIIIJIEHHBIX pOOOTOB U MaHUMyJIATOpOB. ®opym, Uudppa-M, 2015.

JL1st 00yJaromuxcsi ¥ poAUTeIIeH:

- Jxepemu biiym. M3ydaem Arduino- ”HCTpYMEHTBI B METO/IbI
TeXHu4YecKkoro BoimeodcTra. M., 2015.
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