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I[TOACHUTEJIBHAS 3AIINCKA

[TpumepHass nmomonHUTENbHAs O0O0IIe0Opa3oBaTeNbHAs — OOIIEpa3BUBAIOIIAS
nporpamma  «IIpakTtudeckass  poOOTOTEXHHMKAa Ha  OCHOBE  KOHCTPYKTOpa
IPOrpaMMHUPYEMBIX MOJIETICH HHXXEHEPHBIX CHUCTEM» SIBISETCS MPOrpamMMoin
TEXHUYECKON HANIPABJIEHHOCTH.

AKTYaJIbHOCTb NPOrPaMMbl 3aKJIIOYAETCS B TOM, YTO B HACTOSILEE BpEeMs B
Camapckoii obnacti HaOJIOAAETCsS TOBBIIMICHHBIM HWHTEpEC M HEOOXOJUMOCTh B
Pa3BUTUH HOBBIX TEXHOJOTHM, JJIEKTPOHUKH, MEXaHUKH M IPOrpaMMHUPOBAHUS.
VYenexu ctpanbl B XXI| Beke omnpenenstoT HE MPUPOAHBIE PEeCcypchl, a ypOBEHBb
MHTEJUIEKTYaJIbHOTO  MOTEHUUAA, KOTOPBIM ONPEAECTAECTCS YPOBHEM  CAMBIX
MEepPEIOBbIX HA CETOMHSIIHUN JCHb TEXHOJOTHH. YHHUKaIbHOCTh 00pa30BaTEIHHOM
POOOTOTEXHUKH 3aKJIOYAEeTCs B BO3MOXKHOCTH OOBEIMHUTH KOHCTPYUPOBAHHUE U
NporpaMMHUpPOBaHUE B OJHOM Kypce, 4YTO CIHOCOOCTBYET HWHTETPUPOBAHUIO
npenogaBanusi ”HGOPMATUKHU, MATEMATUKHU, (PU3UKH, YEPUCHUS, €CTECTBEHHBIX HAYK
C pPa3BUTHEM WHXXEHEPHOTO MBIIUIICHUS, 4Yepe3 TEXHUYECKOE TBOPYECTBO.

TexHuueckoe TBOPYCCTBO — MOIHHBIﬁ HHCTPYMCHT CHHTC3a 3H3HPII>1,
BaKJ'IaI[BIBaIOHII/Iﬁ IMPOYHBIC OCHOBBI CHCTCMHOI'O MBIINLJICHHA. Takum 06p330M,
HHXCHCPHOC TBOPYCCTBO H Jla60paT0pHI)Ie HCCIICAOBAHUA — MHOI'OI'pAHHAsA

JeSATEeIbHOCTh, KOTOpas JOJHKHA CTaTh COCTABHOW YacThIO TMOBCEIHEBHOM >KU3HU
KQKJI0TO 00y4aroIIerocs.

OTauvuTebHbIE 0CO0EHHOCTH POTPAMMBI.

[Iporpamma «IIpakTueckass pPoOOOTOTEXHMKA HAa OCHOBE KOHCTPYKTOpa
IpPOrpaMMHUPYEMbIX MOJENEH WH)XCHEPHBIX CHUCTeM» paccunmTaHa Ha 18 3ansTwii,
KOTOPBIE TIPOBOAATCS B TeueHne 18 muel, u pa3ouTsl Ha 4 pazzaena (MOmys):

— OCHOBHBIMU MIPUHIUIIAMHU TTOCTPOEHUSI POOOTOTEXHUUYECKUMU CUCTEM.
— Mukpokontpoiep. [lepudepus. [IlporpammupoBanue.

— VYHuBepcanpHas miaTdopMa UCCIIE0BATEIbCKUX 3a/1a4.

— IIpoexkr.

Kaxnpiii pa3gen oOydeHHs] TPEACTaBlI€H Kak 3Tan paOOThl CBA3aHHBIM C
KOHCTPYHPOBAHUEM, IPOIPAMMHUPOBAHUEM, ITPAKTUYECKOM 3a1a4yeil.

ConmepxaHue TpOrpaMMbl  OPUEHTHPYET OOydYalolMXCsl Ha TOCTOSHHOE
B3aUMOJICUCTBUE JpYyr C JPYrOM U IMPENOJABATENEM, PELIEHUE IPAKTHYECKUX
(KOHCTPYKTOPCKHUX) MPOOJIEM OCYIIECTBIAETCS METOIOM TIPOO M OmHUOOK U TpedyeT
NOCTOSSHHOTO ~ YJIYYILIEHUSI W TMEPEeCTPOMKH pPOOOTHU3MPOBAHHBIX MOAENEH s
ONTHUMAJIBHOIO PELIECHUS IMOCTABICHHOM MPAKTUYECKOM 3amaun. Takxke mporpamma
OpUEHTUPYET OOYyYaroIIMXCsl Ha CaMOCTOATENbHOE OO0y4YeHHEe, C HCIOJIb30BaHHUEM
MTOJTYYEHHBIX 3HAHUM B paMKaX IMPAKTUYECKOU IEATEIBHOCTH.

[Iporpamma maeT BO3MOMKHOCTh PACKPBITH JHOOYIO TEMY HETPaJAMIIMOHHO, C
HEOOBIYHOW TOYKU 3pPEHHMS], B3IJISIHYTh HAa PEIIEHUE KIIACCHMYECKOW MPaKTHUYECKOU
3a/1a44 1OJ, HOBBIM YTJIOM JUISl JOCTHKEHUSI MAKCUMAJIBHOTO PE3yJIbTaTa.



AnpecaTt nporpamMmmal.

[Iporpamma «IIpakTHueckass poOOOTOTEXHMKA HA OCHOBE KOHCTPYKTOpA
IPOrpaMMUPYEMBIX MOJENIEH HWHKEHEPHBIX CHCTEM» IpeAHA3HAayYeHa Il JIeTel
IPUILKOJIBHOTO Jarepsi.

Jlia BXOKJIeHUsI B 00pa30BaTeIbHBIN MPOLECC B paMKax JaHHON MpOrpaMMbl

HE00XO0 MM MUHMMAJIbHBIA YPOBEHb 3HaHUH 10 MaTEMAaTHKE, PU3UKE U NTHPOPMATHUKE.
3ansaTus nposogaTcs 18 aueit nmo 1 vacy.

O0beM U CPOK 0CBOCHHS NPOrPaMMBI.
Cpok ocBoenus nporpammel — 18 nueil. Ha monHoe ocBoeHHe mporpaMmel
Tpebyetcs 18 gacos.

®opma 00y4eHUs — OYHas.

PesxxuM 3aHATHH, HEPHOAUYHOCTH U MPOJAOJIKUTENbHOCTh 3aHATHIA.
[TpoaOMmKUTENBPHOCTD 3aHATUN HCYHCIAETCS B akagemMuueckux dacax — 40
MHUHYT.

Ilenaroruveckasi 1mesaeco00pa3HOCThb.

[lenarornueckas 1€51€CO00Pa3HOCTh ATOM MPOrpaMMbl 3aKJIIOYAETCS B TOM,
YTO, OHA SIBJIAETCS IIEJIOCTHOM M HEMPEPHIBHON B TEUEHUE BCErO MpoIecca 00ydeHus,
W TIO3BOJISIET IIKOJBHUKY IIIar 3a IIaroM packpbiBaThb B ceOe TBOpYECKUE
BO3MOXKHOCTH M CaMO pealn30BaTbCcsi B COBpeMEHHOM wMwupe. B mporiecce
KOHCTPYHPOBAaHUS W MPOTPAMMHUPOBAHUS  JCTH  TOJydaT JOMOJHUTEIHHOE
oOpa3zoBaHue B 00JacTH (PU3MKH, MEXAHHUKH, DJCKTPOHUKU U HHPOpMATUKU. OYeHb
BOKHBIM TPEACTABIISIETCS TPEHUPOBKA pabOThl B KOJUIGKTUBE H  Pa3BUTHE
CaMOCTOSATEILHOTO TEXHHYECKOTO TBOPYECTBA B pAMKaX MPAKTHUESCKOU PabOTHI.

IIpakTHyeckasi 3HAYMMOCTb.

[Tporpamma «IIpakTuyeckass poOOTOTEXHHMKAa Ha OCHOBE KOHCTPYKTOpa
IpPOrpaMMHUPYEMBIX MOJENeld WHXXEHEPHBIX CHUCTEM» pa3padoTaHa Ha OCHOBE
MOJYJIBHOTO TOIXOJa M TPEIyCMaTpUBACT TPU YPOBHS CIOKHOCTH: CTapTOBBIN
(O3HAKOMUTEBHBIN ), 0a30BBINA, TPOJBUHYTHIN (TBOPUECKUH).

[MepBorit paznmen (2 3aHATHS) — CTAPTOBBIA YPOBEHb (O3HAKOMHTEIBHBIN), Te
oOydJaromuecss  3HAKOMATCS ¢ 0a30BBIMH  (DU3WYECKUMU  TPHUHIUIIAMU



KOHCTPYUPOBAHUSI POOOTOB, JJIIEMEHTAMH CXEMOTEXHUKHU.

Bropoit pasgen (4 3aHATHA) — 0a30BBIA YPOBEHb, Tl OOydYaroIIHecs
3HaKOMATCS ¢ KOHCTPYKTOPOM, MUKPOKOHTpOJUIepoM, niepudepueii u crocodbamu ux
IpOrpaMMUPOBAHMUS.

Tperuii pasmen (2 3aHsaTus) — OpOGUIBHBIA YPOBEHb, IJie OOydarOIIUECs
npoOyIOT pelaTh CTaHAAPTHBIE pOOOTOTEXHUUYECKHE U KOHCTPYKTOPCKHUE 3aJaUH.

YerBepThiil pazaen (2 3aHATUS) — NPOJBUHYTHIN YPOBEHb (TBOPYECKHIA). DTOT
YPOBEHb IMO3BOJUT O0YYAIOIMMCS Pa3BUTh YMEHHUE MPUMEHATH MOJIyYCHHbIE paHee
3HAHMS U HABBIKM B pPaMKax MPOEKTHOM NEATEIbHOCTH, CAMOCTOATENLHO BHIOUPATH U
BBITIOJIHSATH MPOECKTHBIE PaOOTHI.

Bo3pacTHbie 0CO0CHHOCTH 00y4ar0IMXCH.

[Tporpamma «IlpakTuueckass poOOTOTEXHMKAa Ha OCHOBE KOHCTPYKTOpa
IPOrpaMMUPYEMBIX MOJIEJIEH MHKXEHEPHBIX CUCTEM) paccuuTaHa Ha JETe OJHOro
YpOBHSI TMOATOTOBKM Bo3pacTtoMm 12-15 ner. [laHHas mporpaMma OpHUEHTHpPOBaHA
MMEHHO Ha MOJPOCTKOB, OTCIOAA CTOUT YUUTHIBaTh UX BO3PACTHBIE OCOOCHHOCTH.

[TogpocTka OTIMYAET CTPEMIIEHHE K CAMOCTOSTEIBHOCTH, HE3aBHCUMOCTH, K
CaMOIIO3HaHUIO, (OPMHUPYIOTCS T[IO3HABaTElIbHBIE HWHTEPECHl. 3ajaya Ieaarora
JOBEPSITh TMOAPOCTKY PEIICHWE NOCHIBHBIX [JII HEro BOIPOCOB, yBa)XaThb €ro
MHeHue. OOIIeHre NPeOYTUTENIbHEE CTPOUTh HE B (DOPME MPSAMBIX PACHOPSIKEHUN
U Ha3uJaHui, a B popMe NpoOJEMHBIX BOIPOCOB. Y MOJIPOCTKA MOSBIISAETCS YMEHUE
CTaBUTh Hepen co0oil M pelmaTh 3aJaud, CaMOCTOATEIbHO MBICIUTh U TPYIUTHCS.
[TogpocToKk MposBISET MHULMATUBY, JKEJIaHUE peaau30BaTh U yTBEpAUThH cels. B
TOT  MEpPUOJA  NPOUCXOJUT  OKOHYATENIbHOE  (OPMUPOBAHME  MHTEIUIEKTA,
COBEpIICHCTBYETCSI CIHOCOOHOCTh K aOcTpakTHOMY MblluieHuto. [l crapiiero
MOJIPOCTKA CTAHOBUTCS MOTPEOHOCTHIO OBITH B3pOcibIM. [IposiBisieTcs cTpeMieHne K
CaMOYTBEpKACHHIO ce0si B poJIM B3pOCIOro. 3ajaya mnegarora MoOyXJaaTh
0Oy4Jaronierocsi K OTKPHITHIO ce0sl KaK JTUYHOCTU U MHAMBUIYATbHOCTH B KOHTEKCTE
XYyJI0)KECTBEHHOTO  TBOPYECTBAa, K  CAMONO3HAHUIO, CaMOOIPEACICHUIO U
camopeanu3anui. COBMECTHasl AEATENBHOCTh I MOJPOCTKOB 3TOT0 BO3pacTa
IpUBJIEKAaTEIbHA KaK IPOCTPAHCTBO JIsl OOILIEHUSI.

VYyeT BO3pacTHBIX OCOOEHHOCTEN AeTel, 3aHUMAIOIIUXCS 0 00pa30BaTeIbHON
nporpamme  «lIpakTudeckas ~ poOOTOTEXHMKAa Ha  OCHOBE  KOHCTPYKTOpA
IIPOTrPAMMUPYEMBIX MOJENEN MHXKEHEPHBIX CHCTEM», SIBIIIETCA OJHUM M3 TJIaBHBIX
NeJaroru4ecKux MpUHLHUIIOB.

Hear nporpammbl: GOpMUpPOBAHHUE TPEACTABICHUM O TEXHOJIOTHYECKOU
KYJIbTYPE TPOM3BOJCTBA, PA3BUTHUE KYJIbTYpPbl TPyZa IOAPACTAOIIMX ITOKOJIECHUM,
OCBOCHHUE TEXHUYECKUX M TEXHOJIOTUYECKUX 3HAHUM U YMEHUW, O3HAKOMIICHUE
oOydJarommxcsi ¢ KOHCTPYMPOBAHUEM, MPOrPaMMHUPOBAHHEM, HCIOJIb30BAHUEM
pOOOTH3UPOBAHHBIX YCTPOMCTB, OCHOBHBIMH TEXHOJOIMYECKUMH IIpolieccaMu
COBPEMEHHOTO  TPOU3BOJICTBA, IOJTOTOBKA OOYy4YalOIIUXCS K Yy4yacTHIO B
KOH(epeHIIUIX U pOOOTOTEXHUYECKUX COPEBHOBAHUSX.

3a1a4u JONOJHUTEJIbHOH 001Iepa3BUBAIOLIEH MPOrPaMMbI:



OOpazoBaTenbHbIE:

— GbopMHpOBaHHWE HABBIKOB MPOTOTUIUPOBAHUS U KOHCTPYUPOBAHMS
Mojeneit poOoToB.

— 3HAKOMCTBO €  MOPUHIUIIOM  pabOTBl U KOHCTPYHUPOBAHUEM
POOOTOTEXHUYECKUX YCTPOMCTB;

- (dbopMHpOBaHKE HABBIKOB COCTABIICHUS AJITOPUTMOB U METOJIOB PEIICHHUS
OpPraHU3alMOHHBIX U TEXHUKO-TEXHOJOTUUECKUX 33/1a4;

- OCYILIECTBJICHUE YMEHUE HAIMCAHUS M UYTEHHUS KOJA, YMEHHUE
HCMOJIb30BaTh CIIOCOOBI rpaguyecKkoro MpEeCTaBIICHUS TEXHUYECKOM,
TEXHOJIOTHYECKOW U MHCTPYKTUBHON HH(POPMaLINH;

— dbopMHpOBaHNE HABBIKOB HCIIOJIH30BAHUS OOIEHAYYHBIX 3HAHUHN II0
MpeaMEeTaM €CTECTBEHHO-MAaTEMATHYECKOIO0 IUKIA B MPOLECCE MOATOTOBKU H
OCYIIECTBJICHUSI TEXHOJIOTMYECKUX IPOIIECCOB JjIsi OOOCHOBAHMSI U apryMEHTAIluU
PaLMOHAIBHOCTH JIESITENIBHOCTH B PaMKaX MPOEKTHOM 1€ TENbHOCTH;

PaszBuBaromue:

- CIIOCOOCTBOBATh  PAa3BUTHUIO TBOPYECKUX CIIOCOOHOCTEH  Ka)JI0ro
pebeHKa Ha OCHOBE TUYHOCTHO-OPUEHTUPOBAHHOTO MOX0/1;

- Pa3BUTh UHTEPEC K POOOTOTEXHUKE U MEXATPOHHUKE;

- pa3BUTHE TBOPUYECKOIO MOTEHIMAIA U CAMOCTOSITEILHOCTH B paMKax
MUHU-TPYMIIBI,

— pa3BUTHE TNCUXO(PU3UUECKUX  KAyeCTB, OOYYaIOIIMXCS: MaMATh,
BHHUMAaHHE, aHATUTUYECKHE CITOCOOHOCTH, KOHIICHTPALIUIO U T.]I.

BocnurarensHble:

— dbopMupOBaHUE OTBETCTBEHHOTO MOJX0/1a K PEIICHUIO 3a7]a4 Pa3InyHON
CJIOKHOCTH,;

— dbopMHpOoBaHHE  HABHIKOB  KOMMYHHKAllUM  CPEId  YYaCTHUKOB
MPOTPaMMBbl;

— dhopMUpOBaHUE HABBIKOB KOMaHIHOMN paOOTHI.

IpuHIUnBI 0TOOpPA coAepKAHUS.

OO0pazoBaTeNbHbIHN MPOLIECC CTPOUTCS C YUETOM CIIEAYIOIIUX PUHIUIIOB:
1. KynbTypocooOpa3HOCTH M MPUPOIOCOOO0pa3HOCTH. B mporpamMme y4yuThIBAKOTCS
BO3paCTHBIE M MHANBUAYAIbHBIE OCOOCHHOCTH JACTEH.
2. Cuctemuoctu. [lomyueHHbie 3HaHUS, YMEHUS U HaBBIKH, 00yUYaOIINECcss CHCTEMHO
OPUMEHSIOT Ha TMPAKTUKE, CO3/aBasg NPOEKTHYIO paboTy. OTO MO3BOJISAET
UCTIONIb30BaTh 3HAHUS W YMEHHsS B €AMHCTBE, IEIOCTHOCTH, peaan3ysi COOCTBEHHBIN
3aMBbICEJI, YTO CIIOCOOCTBYET CAMOBBIPAKEHUIO PEOEHKA, pa3BUTHIO €T0 TBOPUYECKOTO
NOTEHLHaA.
3. KoMmiekcHocTH M mOcieoBaTenbHOCTUH. Peanu3anus 3TOro  OpUHLUMIA
IpearnoiaraeT IMOCTENeHHOE BBEICHHE OOYyYaroIIMXCS B MHP POOOTOTEXHHKH U
aBTOMATHU3aLIUHA YCTPOMCTB.
4. Harnanunoctu. Mcnonib30BaHre HATJIsITHOCTY MOBBIIIAET BHUMAaHUE 00yJaromuxcs,
yrayonsieT uX MHTEpeC K HM3ydyaeMOMY MaTepually, CIOCOOCTBYET pa3BUTHUIO
BHUMaHUs1, BOOOpaxXeHMs1, Ha0II01aTeIbHOCTH, MBIIIICHUSI.



OcHoBHBIE (pOPMBI M METOABI.

B xome peamuzanuu mporpaMMbl HCIOJIB3YIOTCA — cleayromue (opMbl
00y4eHuUs:

ITo oxBaTy AeTeii: rpynnoBble, KOJJIECKTUBHBIE.

ITo xapakTepy yueOHOM NESTEIBHOCTH:

— Oecenpl  (BOIPOCHO-OTBETHBIM METOJl AKTMBHOIO  B3aUMOJICHCTBUS
negarora U OOyYarOIIMXCsl Ha 3aHATHIX, UCIOJIB3YEeTCS B TEOPETHYECKOW YacTH
3aHSTHUA);

- 3aluTa MPOeKTa (MUCHOJIb3yeTCsl Ha TBOPUYECKUX OTUYETaX, (PECTUBAIIAX,
KOHKYpCax, KaK UTOT MPOJIeJIaHHON paboThl);

— NPAKTUYECKUE 3aHATUA (IPOBOAATCA MOCIE H3YyYEHUS TEOPETHUECKUX
OCHOB C LI€JIbI0 OTPAaOOTKM NPAKTUUECKUX YMEHUIN U U3TOTOBJIEHUS pOOOTOB);

— HaOmoieHne (MIPUMEHSIETCST MPU HU3YYEHUM KaKOro-ITu0o OOBEeKTa,
MPEAMETOB, SBJICHUI).

Ha 3ansTusix co3gaercs arMocdepa A00pOKETaTeNbHOCTH, JOBEPHS, YTO BO
MHOTOM I[OMOTaeT PAa3BUTHIO TBOPYECTBA WM WHUIMATUBBI peOeHKa. BeinmosiHeHue
TBOPYECKUX 3aJaHUil MOMoOraeT peOeHKYy B MPHOOPETEHUH YCTONYMBBIX HAaBBIKOB
paboThI ¢ pa3IMYHBIMUA MaTepUaJIaMi U UHCTPYMEHTaMHU.

MeTtoab! 00yueHus.

B mpouecce peanuzanuy OporpaMmbl MCHOJIB3YFOTCSI PA3JIMUYHBIE METOJBI
oOyJeHus.

1. MeToapl opraHM3alM U OCYIIECTBICHHUS Yy4e€OHO-II03HABaTEIbHON
NEATEIbHOCTH:

- CJIOBECHBIE (pacckas; JeKUUs; ceMHUHap; Oecena; peueBas HHCTPYKLIUS;
YCTHOE H3JI0KEHUE; OOBSICHEHHME HOBOIO MaTepuaja U CHOCOOOB BBINOJHEHUS
3aJlaHus; OOBSICHEHUE TMOCIIEeI0BATEIbHOCTH IEUCTBUI M COJIepKaHUs; 00CYy X ACHUE;
nearoruyeckast OlleHKa mpoliecca JesiTeIbHOCTH U €€ pe3yJIbTaTa);

- HarsiiHble  (MOKa3 BUJAEOMATEpHAIOB U WUIIOCTpalUid,  IOKa3
neaaroroM NpuéMOB MCIIONHEHHUS, MOKa3 Mo o0pasily, NeMOHCTpalus, HaOI0AeHUs
3a IpeaMeTaMH U SIBICHUSIMU OKpY)KaloIIero Mupa, paccMarpuBanue ¢ortorpadui,
CaioB);

- NPAaKTUYECKU-ICHCTBEHHbIE (YNpPaXXHEHUs] Ha pPa3BUTHE MOTOPHUKHU
najableB pyK (MaJbYMKOBAasi TMMHACTHKA, (PU3KYJIbTMUHYTKU; BOCHUTHIBAIOLIUE U
UTPOBbIE  CHUTYyallMM; pPY4YHOM TpyHd, HU300pa3uTenbHass U XyJI0KECTBEHHAas
NeSATEIbHOCTD; TPEHUHTH);

- POOIEMHO-TIOMCKOBBIE (co3manue po0IeMHOM CUTYaIIHH,



KOJUUIEKTUBHOE 00CYXJIEHHE, BHIBOIbI);

— METOJBI CaMOCTOSITEIbHON paboThl W pabOTHl TOJ PYKOBOJCTBOM
nejarora;

- nHdopmarmonHsle  (Oecema, pacckas, cooOmeHue, OOBICHEHHE,
WHCTPYKTaXX, KOHCYJIIbTUPOBAHHUE, WCIOJIB30BaHUE CPEJCTB MacCOBOW HMH(opMammu
JUTEpaTyphl M MCKYCCTBA, aHAJN3 Pa3IMYHbIX HOCUTENIEH HH(POPMAIIMU, B TOM YHCIIE
WuTepHeT-ceTH, JEMOHCTpAalus, OJKCIepThu3a, o0030p, OT4YeT, WLIFOCTpaIus,
KHHOIIOKA3).

— o0y INTETHHO-OIIEHOYHBIE (TIearorndeckoe TpeOOBaHUE U TOOIIPCHHE
MIOPUIIAHKE U CO3JIaHUE CUTYAIMH YCIIeXa; CaMOCTOATEIbHAs paboTa).

2. Metoapl  KOHTPOJS W  CAMOKOHTpoist 3a  A(h(EKTUBHOCTHIO  ydeOHO-
[M03HABATEIbHOU €SI TETbHOCTH:

— YCTHBIM KOHTPOJIb M CAMOKOHTpPOJIb (Oecena, pacckas ydeHUKa, OOBSICHEHUE,
YCTHBIN OTIPOC);

— MPAaKTUYECKUH KOHTPOJIb M CAMOKOHTPOJIb (aHaiu3 yMeHHusi padoTaTh C
Pa3IMYHBIMU XYy10KECTBEHHBIMU MaTEpHATIAMU );

— HaOmrofeHus (M3yuyeHre o0yJaroluxcs B MpoIecce 00yueHus ).

Beibop Metoma o0Oy4yeHMS 3aBUCHUT OT COAEpKAaHUA 3aHATHNA, YPOBHS
MOJTOTOBJICHHOCTH W OTBITa 00y4aromuxcs. MHbopMarmoHHO-pEIeNTUBHBIA METO/T
MPUMEHSETCS Ha TCOPETUUYCCKUX 3aHATHUSIX. PeNmpomyKTUBHBIA METOJ OOydYeHUs
WCIIOJIB3YETCSI Ha TMPAKTHYECKUX 3aHIATHAX IO OTPa0OTKE MPUEMOB M HABHIKOB
ornpenei€HHOro Bujia padoT. McciaenoBarenbCckuil MeTo ] IPUMEHsIETCA B padoTe HaJ
TEMaTUYECKUMH TBOPUYECKUMHU MTPOCKTaAMHU.

Jnst co3gaHusi KOMQOPTHOTO TICHUXOJIOTUYECKOrO0 KJIUMaTa Ha 3aHSATHUSAX
MPUMEHSIOTCS CJIEIYIONTUE Tearornyeckue MPUEMBI: CO3JaHUE CUTYaIlMH YCIexa,
MoOpalibHas ~ TOJJEpKKa,  OJOOpeHHWe,  ToxXBaja,  IMOOIIPEHUEe,  JOBEpHUe,
no0poskenaTeabHO-TpeboBaTebHAs MaHepa.

B xone peaninzaiuu nporpaMMbl UCTIOJIb3YIOTCS CIEIYIONTUE TUTIBI 3AHATHIA:

— KOMOMHUPOBAHHOE (COBMEIIEHHUE TEOPETUYECKOW U MPaKTUYECKON
YacTell 3aHATHSA; TPOBEpPKA 3HAHWKA paHEe HW3YUCHHOTO MaTepuana; H3JI0KCHHE
HOBOTO MaTepuasia, 3aKperIicHUEe HOBBIX 3HAHHH, (OPMUpPOBAaHUE YMEHUH MEepeHoca
W TPUMCHCHHUS 3HAHWW B HOBOM CHUTyallud, Ha TPAKTHKE;, OTpPaOOTKAa HABBIKOB U
YMEHUH, HEOOXOIUMBIX MPU U3TOTOBJICHUU TTPOTYKTOB TBOPUYECKOTO TPY/Ia);

— TEOpeTHYecKoe (COOOUIeHME M YCBOEGHHE HOBBIX 3HAHUU  Mpu
OOBSICHEHUH HOBOW TEMBbI, HU3JIO)KCHHE HOBOTO MaTepHalia, OCHOBHBIX IOHSTHUH,
OTIpeJIeICHIEe TEPMUHOB, COBEPIIIECHCTBOBAHNUE U 3aKPETVICHUE 3HAHUH);

- JTUATHOCTUYECKOE (TPOBOAMTCS JJIsi OMPENCTICHHUS BO3MOXXHOCTEH U
criocoOHOCTe peOeHKa, YpOBHS TMOJYYEHHBIX 3HAHWM, YMEHHUN, HAaBBIKOB C
WCITOJIb30BAaHUEM TECTHPOBAHUS, AHKETUPOBAHHS, COOCCEIOBAaHUS, BBITIOJHEHUS
KOHKYPCHBIX U TBOPUYECKHX 3a/IaHHH );

- KOHTPOJbHOE (ITPOBOJUTCS B IEIAX KOHTPOJISI W TIPOBEPKH 3HAHUH,
YMEHUW M HaBBIKOB OOYYaIOMIETOCS Yepe3 CaMOCTOATEIbHYIO M KOHTPOJIbHYIO
paboTy, UHIUBHUAYATHHOE COOECEIOBaHNE, 3aU€T, aHAIHN3 TIOJIYYCHHBIX PE3yIbTaTOB.

- MPAKTUYECKOE (SIBISIETCS OCHOBHBIM THIIOM 3aHSTHH, UCIONB3YEMBIX B
mporpaMme, Kak IPaBHIIO, COJCPKHUT IOBTOPEHHE, OOOOIIEHWE U YCBOCHHE
MOJIYYCHHBIX 3HAaHWH, (OPMUPOBAHWE YMEHHWW W HABBIKOB, WX OCMBICIICHHEC H
3aKpETUICHHE Ha MPAKTUKE TPH BBIMOJTHECHUN U3EINN M MOJIEICH, HHCTPYKTaX MPH



BBITIOJITHCHUH TTPAKTUYECKUX PAOOT, UCIIOIH30BAHUE BCEX BUIOB IIPAKTHUK);

— BBOJTHOE 3aHSTHE (MPOBOJUTCS C IIEJIBI0 3HAKOMCTBA ¢ 00pa30BaTeIbHON
MpOTrpaMMOM, COCTaBICHUE WHAWBUIYATbHON TpPaeKTOpUU OOYUEHUS; a TakKe MpH
BBEJICHUH B HOBYIO TEMY IPOIPAMMBI);

— UTOTOBOE 3aHsATHE (TIPOBOAUTCS MOCIIEC U3YUEHUSI OOJIBIIION TEMBI).

Ilnanupyembie pe3yJibTaThbl.

[Io utoram oOy4eHus MO MporpaMme PEeOCHOK AEMOHCTPUPYET CIEAYIOIINE
pPE3yIbTaTHI:

— 3HA€T TMPUHIMUIBI TOCTPOCHUS KOHCTPYKIUHU POOOTOTEXHUUECKUX
YCTPOMCTB Ha POTPAMMHOM YIIPABJICHUU MHUKPOKOHTpouiepoM Arduino;

- 3HaeT 0a30BbIe OCHOBBI AJITOPUTMU3AIUY;

- npaBuia TEXHUKA OE€30MacHOCTH IMpU paboTe ¢ DSIEKTPOHHBIMHU U
METAJUIMYECKUMH 3JIEMEHTAMMU;

— yMeeT pazpabarbiBaTh YHUKAJIbHbBIC KOHCTPYKIIMH TSt
POOOTOTEXHUYECKHX 3a]1ay;

- o0JajiaeT HaBbIKAMU MPOTPAMMUPOBAHUS U UTCHUSI UY>KOT0 KOJIa.

MexaHu3M OLleCHUBAaHUA 00PAa30BaTeJbHbBIX Pe3yJIbTaTOB.

YPpOBEHB TEOPETUUECKUX 3HAHUM.

- Huskuii ypoBenb. OOywaromuiics 3HaeT (parMEHTapHO HW3YYECHHBIN
Marepuan. HM3noxxkeHue Marepuasnia CcOMBYMBOE, TpeOyrolee KOPPEKTUPOBKU
HaBOJIAIIUMH BOIIPOCAMM.

- Cpennuit ypoBeHb. OOydaromuiics 3Ha€T U3YyYEHHBIN MaTepuai, HO JIs
MOJIHOTO PACKPBITUS TEMBI TPEOYIOTCS JOTIOTHUTENIbHBIE BOIIPOCHI.

- Bricokuii ypoBeHb. O0yuaroiuiics 3HaeT U3y4eHHbIH MaTepuain. Moxer
JlaThb JIOTMYECKH BBIJICPKAHHBIA OTBET, JEMOHCTPUPYIOIIHUM TIOJHOE BIAJCHUE
MaTEepUATIOM.

YpoBeHb NPAKTUYECKUX HABBIKOB M YMEHUW. BrnaaeHue TeXHOIOTUSIMU
MIPOCKTUPOBAHMS, KOHCTPYUPOBAHUS U MMPOTPAMMUPOBAHUSI poOOTa.

— Huskuii ypoBenb. TpeOyeTcs mnomolnp Tmefarora mnpu cOOpke U
MPOrpaMMHUPOBAHUMU.

— Cpennuii ypoBeHb. TpeOyercss mepuoguvecKoe HAllOMHHAHHE O TOM,
KaKh€ TEXHOJOTHMM M METOAbl MPU MNPOEKTUPOBAHUU U COOPKU HEOOXOIUMO
MPUMEHSITh.

- Breicokuii  ypoBeHb.  CaMOCTOATENIBHBIN BBIOOp  TEXHOJOTUHU

KOHCTPYKIIUH, SI3bIKA U TUIIA TPOTPAMMBI.
®opMbl IOABE/ICHUS UTOT0B peaJu3aluy NPorpaMMbl.

OrcnexxuBaHue PE3YyJIbTATOB O6paBOBaTeHBHOF0 Imponecca OCymeCTBIACTCA 110
pe3ysibTaTaM BBIITOJIHCHHSA ITPOCKTA.

[Tpu moiBeICHUU UTOTOB OCBOCHUS IMPOTrPAMMBbI UCTIOIb3YOTCS:
— OTpoc;

- HaOJII0JICHHUE;

— aHaJIn3, CaMOaHaJIN3,

- coOecel0BaHUE;

— BBITIOJTHCHHE TBOPYCSCKUX 3aJIaHUM;

- IMPC3CHTA UM,



YUEBHBIN [JIAH
Iporpamma o6y4uenusi (18 uacos, 18 qneii)

I[aHHaH ImporpaMma mpcearojaaracT rnmoCTCIiICHHOC 3HAKOMCTBO 06yt1a10n11/1xc;1 C

u

JJIIEMEHTHOM  0a30if  KOHCTPYKTOpa,  CIOCOOaMU  MPOTrpaMMHPOBAHUS
KOHCTPYHPOBaHUS pOOOTOB.
Pa3znen Tema KoJ1-Bo yacoB ®opma
TEOpUA NMpaKTUuKa BCEro noaABCACHUSA
HUTOroB
OcHOBHBIE 1. BBogHoe 3anstue: Matepuansl| 1 0 1 |Omnpoc
[TPUHIUTTBI U HHCTPYMEHTBI, UCIIOJIb3yeMbIe
[MOCTPOCHUS TUTsT pabOTHI.
POGOTOTEXHUYECKHX [ Koncrpykuunu u 1 0 1 |Ompoc
CHCTEM. Pa3HOBUAHOCTH POOOTOB.
Mukpokontpoiiep (1. Mukpokontposuiep Arduino. 1 0 1 |Omnpoc
. [lepudepus. [IepBast mporpamma.
[ IporpamMmmupoBaHue.
2. ba3zoBbie mporpaMmMHbIe 1 0 1 [[Ipocmotp
GbyHKIHIH. KOHCIIEKTa
3. Ilepudepuiinsie ycrpoiicTsa. 0 2 2 [[Ipe3entamus
4. Perynstopsl. Ypasisioliee 0 2 2 [[Ipe3eHTanus
BO3/ICHICTBHE.
VHUBEpCcabHAasI 1. DnemenTHas 6a3za Habopa. 1 0 1 (Ompoc
miathopma CranmapTHas miatdopma.
MICCICIOBATEIRCKUX | 5 BapuaHTBI OCTPOEHHUSI 0 1 1 [[IpesenTauus
sanad MaHMITYJIATOpa. 3aXBaT 0ObEKTA.
3. Monynb TEXHHUECKOTO 0 1 1 [[Ipe3enranus,
3PEHMUSL. KOHCIIEKT
4. Ilepemenienne 0ObEKTOB 0 1 1 [[Ipe3enrauus
pa3nu4yHOi (popMBI U LIBETA.
M TOroBbIN. 1. BoinmonHeHue NpoOeKTHOM 0 1 3 BemonHeHwue
ITpoekTHas pabora  [pabOTHI MPOEKTa
2. UtoroBsoe 3ausrue 1 0 1 PBamura
MPOEKTa
Bcero 5 13 18




COJEPXAHMUME ITPOI'PAMMBbI

Pasnen «OcHOBHBIE TPUHUMIBI TMOCTPOCHUSI  POOOTOTEXHHUYECKHX
CHUCTEM.

Tema 1. BBogHOe 3aHATHEe: MaTepuaiabl 1 HHCTPYMEHTBI, UCTIONb3YEMbIC IS
padoTHL.

Teopus: IlpuHuunel U BapHaHThl MOCTPOEHHUS] POOOTOTEXHUYECKUX CHUCTEM.
PaccmarpuBarores Pa3HOBUIHOCTH CYILIECTBYIOIINX POOOTOTEXHUYECKHUX
KOHCTPYKTOPOB, OCHOBaHHBIX Ha MHUKpPOKOHTpoJuiepax cemeiictBa ARM.
PaccMmarpuBaroTCs MHCTPYMEHTHI ISl padOThI, MpaBUiia M CIOCOOBI COECIUHEHUS
AIIEKTPUYECKUX MPOBOJIOB, CEPBUCHI JIJIsI TOCTPOCHUS MOJOOHBIX CXEM, JIEKTPOHHBIE
CUMYJIATOPBI KOHCTPYKTOPA.

dopMmbl 3aHATHN: JIEKIU, Oecena.

Tema 2. KOHCTpYKIIMHU U pa3HOBUAHOCTU POOOTOB.

Teopusi: Pa3HOBUIHOCTH MOJBHXKHBIX POOOTOB.

dopmbl 3aHATUN: JIeKIUs, Oecena

Pazgen «MukpokonrpoJuiep. Ilepudepus. IlporpammupoBanue».

Tema 1. Mukpoxontposiep Arduino. [lepBasg nporpamma.

Teopus: MukpokonTposuiep. YcraHoBka u HacTpoiika I10. 3amyck mepBbIX
MPOrpPaMM.

dopmbl 3aHATUN: Oecenia, MPOCMOTP 00yJarOITUX BUCOPOIUKOB.

Tema 2. ba3oBbie MporpaMmMHbIe PYHKIUU.

Teopus: [lepeMeHHbIe, TUTIBI TAHHBIX, PYHKITUH.

[Ipaktuka: cOopka 0a30BbIX MHUHHM-KOHCTPYKUMH C  MNPOrpaMMHBIM
YIPABICHUEM.

dopMbI 3aHATUI: TpaKTUYECcKas padboTa.
Tema 3. [lepudepuiinbie ycTpoiicTBa.
Teopusi: Jlatunku u Moyto qonojiHeHUsl. CriocoObl TOAKITIOUCHHUS.

[IpakTuka: BelmonHEHNE MUHHU-3aJaHAMN.

@OpMBI 3aHATUN: IPAKTUYECKOE 3aHATHE.

Tema 4. Perynsaropsl. Ynpasistoiee BO3IEICTBHE.



Teopusi: paccMoTpeHue 0a30BBIX PETYISATOPOB, MO3BOJIAIOMIUX POOOTY
nepeMeNaThCsl B IPOCTPaHCTBE. PeryasTopsl.

[IpakTrKa: cocTaBlIeHUE CXEMbI COOPKHU KJIACCUYECKON ABYXMOTOPHOM
1aT(GOpPMBI.

q)OpMI)I 3aHSATHM: IMPAKTUYICCKOC 3aHATHUC.

Pa3nen «YuuBepcaiabHas miatgopmMa UccjIeJ0BaATEIbCKUX 3a1aY»
Tema 1. DnementHas 6a3a Habopa. CrangaptHas miardopma.

Teopus: CtanaapTHast AByXMOTOpHas miaaTdopma, MpoCMOTpP 00ydaroIIero
BUJICOPOJIHKA.

@DOpMBI 3aHATUI: TCOPUTUYECKOE 3aHATHE.

Tema 2. BapuaHTsl NOCTPOEHUSI MAaHUNYJISITOPA. 3aXBaT OOBEKTA.
Teopus: BapranTel MaHUITYJIIUOHHBIX POOOTOB. MexaHM3MBbI 3aXBarta.
[IpocMmoTp 00yUaroIero BUACOPOIIKa.

[IpakTtuka: [loaroroBka npe3eHTanum.

@OopMBI 3aHATUN: IPAKTUYECKOE 3aHATHE.

Tema 3. Moynib TEXHUYECKOTO 3PEHUSI.

Teopus: Monyns texuudyeckoro 3penus TrackingCam. IO u OubOimoTekw.
WuTerpanus ¢ kKilaccuueckuMu cOopkaMu poOOTOB.

[IpakTuka: cOopka  KJIIACCMYECKOM  JBYXMOTOPHOM  IaT@opMbl ¢
MaHHIYJIATOPOM W MOJYJIEM TexXxHudeckoro 3peHue. OOHapyKeHHEe OOBEKTOB.
CocTaBJlICHHE CXEMBI.

@OopMbI 3aHATHUN: TPAKTUYECKOE 3aAHATHE.
Tema 4. IlepemenieHue 00bEKTOB pazInyHON (HOPMBI U 1IBETA.

[IpakTuka: cxemMa COOpKM KJIACCUUYECKOW JBYXMOTOPHOW TIaTdOpMBI ¢
MaHUITYJISITOPOM U MOAYJIEM TEXHUYECKOro 3peHue. OOHapykeHue OOBEKTOB U
COPTHPOBKA OOBEKTOB B 3aBUCUMOCTH OT pa3Mepa U pacuBeTKH. MUHU-TIPOEKT.

cDOpMBI 3aHATHA: IPAKTUYCCKOC 3aHATUC, IIPOCKTHAA ACATCIbHOCTD.

Paszpen «IIpoexkTHast padoTa»

Tema 1. BeinosiHeHHe TPOEKTHON pabOTHI.

ITpakTuka: pazpaboTka COOCTBEHHOTO MPOEKTa POOOTa HA OCHOBE MHXKEHEPHBIX
CUCTEM.

dopma 3aHATHS: pakTUYecKas padoTa

Tema 2. UtoroBoe 3ausitue

Teopus: llogBenenne UTOroB MporpaMmsl



OpraHu3annoHHO-NeAArornyecKue yCJ0BUs peaju3aliu NporpaMmbl.

[legaror MOMOIHUTETHFHOTO OOPA30BaHMSI, PEATU3YIOMINNA TaHHYIO TPOrPaMMY,
JOJDKEH HMETh  BBICIIEE TMpodecCHOHaIbHOE OOpa3oBaHWE WM  CpeIHEe
npodeccuoHanbHOEe 00pa3oBaHNe B 00JIACTH, COOTBETCTBYIOIICH MPOQPIIIIO KPYKKA,
0e3 mpeabsBiIeHUs TPeOOBaHUM K cTaxy paboThl, 10O BbICIIee MpodeccrnoHalIbHOE
oOpa3oBaHMe WIH cpenHee MpodeccHOoHaIbHOEe 00pa3oBaHHE U JOIMOJHUTEIHHOE
npodeccruonanbHoe 00pa3oBaHue MO HampapieHHio «OOpa3oBaHUE U TMEJATOTUKA»
0e3 npebsaBIeHUs TpeOOBaHUHN K CTaXy paOOTHI.

MaTepuajabHO-TeXHHUYECKOe 00ecneyeHmne.

O6opynoBanne - 00pa30BaTENbHBI HAOOp IO MEXAHWKE, MEXaTPOHUKE H
pPOOOTOTEXHUKE, KOMITBIOTEp ¢ TpemycTaHoBiIeHHBIM [1O: omepannoHHasl cucTeMa,
Arduino IDE, Make block IDE.

Opranm3anuss pabodyero TMPOCTPaHCTBA pPEOCHKA  OCYMIECTBISETCS  C
UCIIOJIB30BaHUEM  3JI0pOBbecOeperarommux TexHoJoruii. B xoxe 3aHaTHs B
00s13aTeTTbHOM TOPSJIKE IMPOBOIAUTCS (PU3KYJIBTIIAYy3bl, HAIMPaBICHHBIE HAa CHATHE
OOIIeT0 ¥ JIOKAJTBLHOTO MBIIICYHOTO HampspKeHUs. B comepxkanwe (QU3KYIbTYPHBIX
MUHYTOK BKJIIOYAIOTCS VIPAKHEHUS HA CHATHE 3PUTEIBLHOTO U  CIYXOBOIO
HANpPSOKCHUS, HANPSOKCHHWS MBI TYJIOBHINA W MEJIKHX MBI KHCTEH, Ha
BOCCTAaHOBJICHHE YMCTBEHHOU PabOTOCTIOCOOHOCTH.

MoTuBaluoOHHbIE YCIOBHSI.

Ha y4eOHBIX 3aHSATHSAX M MAacCOBBIX MEPONPHUATHAX 0CO00E MECTO YICIACTCS
(GOpPMUPOBAHHWIO MOTHBAIlMM  OOYYAIOMUXCS K  3aHATHIO  JIOMOJHHUTCIBHBIM
oOpazoBanuem. [1ist aTOTO:

— yIIOBJICTBOPSIOTCS Pa3HOOOpa3HbIE TOTPEOHOCTH OOYYarOIIMXCS: B
CO3/IaHNM KOMQOPTHOTO TICUXOJOTHYECKOT0 KIWMaTa, B OTIbIXE, OOIIEHUU U
3alIuTe, TMPUHAMISKHOCTH K JIETCKOMY OOBCIWHEHUIO, B CaMOBBIPAXCHUH,
TBOPYECKOM caMopeaan3aliiy, B MPU3HAHUU U yCIIEXE;

— JCTH BKJIIOYAIOTCS B MPAKTHUCCKHUIA BHUJI JCATCIBHOCTH MPHU TPYIIIOBOMH
paboTe, ¢ y4eTOM BO3PACTHBIX 0COOCHHOCTEH U YPOBHEM COXPAHHOCTH 3/I0POBbS;

— Ha 3aHATHUSIX PEIIAIOTCS 33]add MPOOJIEMHOTO XapakTepa MOCPEICTBOM
BKJTFOUCHUS B TIPOCKTHYIO JIEATEITHHOCTD;



MeTtoanyeckue MmaTepuabl.

Metonnueckoe oOecrieueHue NpPOrpaMMbl BKIIOYAeT TPUEMBI U METOIBI
OpraHu3aldd  00pa3oBaTEIBHOTO  Tpolecca,  JAUAAKTHYECKHE  MaTepHuabl,
TEXHUYECKOE OCHAIIICHUE 3aHATUH.

Jlnsg obecrniedyeHuss HATJSIIHOCTH M JOCTYIHOCTH H3Y4aeMOro Marepuaa
Mearor UCTOJb3yeT Pa3INuHble METOIUYECKUE U TUAAKTHUECKHE MAaTEePUAIbI.

Harnsinasle nocoGust:

— cxeMarudeckue (TOTOBbIE U3/eNHs, 00pa3Iiibl, CXEMbI, TEXHOJIOTUYECKUE
Y UHCTPYKIIMOHHBIE KapPThl, BHIKPOUKH, YEPTEIKHU, CXEMBI, IIIA0JIOHBI);

— €CTECTBEHHBIE U HaTypaJbHbIE (00pa3ilbl MATEPUAIIOB);

- 00beMHBIE (MaKeThl, 00pa3Ibl U3/ICIINI);

- WLTIOCTPALMH, CIIalbl, GoTorpaduu U PUCYHKHU TOTOBBIX H3CITUH;

- 3BYKOBBIC (2yHO3AMKICH).

JuapakTnyecKkne MaTepuaJibl.

MeTonnueckasi mpOAYKIIMS:

— Metoauueckue  pa3pabOTKH, pEKOMEHAAIMU,  IOCOOUSs, OMHCaHUs,
WHCTPYKIINH, aHHOTAIUU.

- YyeOnoe mnocobue «lIporpammupoBanue Mojenel HHKEHEPHBIX
cuctem» — M.: OOO «IlIpuknagnas podotorexuuka», 2020 r.

- YyeObnoe  mocobme  «OCHOBBI  NIPOrPAMMHUPOBAHHUS  MOJENEH
uHxeHepHbIX cuctem» — M.: OO0 «IlIpukiannas podotorexuuka», 2020 r.

HNudopmanuonHoe odecneyeHre NporpaMmel.

NuTepHeT-pecypcenl:

Y4eOHbIC oCOoOwsI U UHCTPYKITUH. /l URL:
https://appliedrobotics.ru/?page_id=670

Cnucok ureparypsbl:

HopmaTuBHbIE TPAaBOBBIEC AKTHI

— ®enepanbHblil 3akoH «O0 ob6pazoBanuu B Poccuiickoir denepaumy oT
29.12.2012 Ne 273-®3.

- Vka3 Ilpesunenta Poccuiickoit @enepanun «O Mepax Mo peanu3aluu

roCy/apCTBEHHOW MOJUTUKHA B oOjactu oOpa3oBanus u Haykm» oT 07.05.2012 Neo
599.

— Vka3 IIpesunenta Poccuiickoit @enepauun «O MeponpusiTUSIX IO
peanuzaluy rocy1apcTBeHHOM conranbHou moautukm» ot 07.05.2012 Ne 597.

— Pacniopsixenue IlpaButensctBa PO ot 30 nexadbps 2012 r. Ne2620-p.

- [TpoeKT MEKBEIOMCTBEHHOW MPOTPAMMBI Pa3BHTHS JOMOJTHUTCIBHOTO
obOpazoBanus nereit B Poccutickoit denepannu no 2020 rona.

- [Tpuka3z MunucrepctBa npocseuienus PO ot 09.11.2018 r. Ne 196 «O6


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

yrBepxkaeHun [lopsaka opraHuzal W OCYIIECTBICHHS  00pa3oBaTeIbHOU
JESITEIbHOCTH IO TOTIOJIHUTEIbHBIM 0011e00pa30BaTeIbHBIM IPOrpaMMam».

— [ToctanoBneHune ' 1aBHOTO rocyIapCTBEHHOTO CaHMTAapHOTO Bpaya PD
or 04.07.2014 N 41 «O6 ytBepxnenuu CaunlluH 2.4.4.3172-14 «CanurapHo-
AMHUIEMHUOJIOTUYECKNE TPEOOBaHUS K YCTPOMCTBY, COACPXKAHUIO WU OpTaHU3ALUU
pexxnMa paboThl 00pa3oBaTENbHBIX OPTaHU3AIMKM JTOTOJIHUTEIBHOTO O00pa30BaHUS
neTen.

JLiist ienarora JIONOJHUTEIBLHOTO 00pa30BaHUs:

— Caitmon Momk. [Iporpammupyem Arduino. [Turep, 2017

— [Metun B. Arduino u Raspberry Pi B mpoekrax Internet of Things. M.,
20109.

- Yo  Commep. IlporpammupoBaHre MHUKPOKOHTPOJUIEPHBIX —ILJIaT
Arduino/Freeduino. BXB-IletepOypr, 2016.

- MobunsHBIe poOOTHI Ha 6a3e Arduino. Momor M.B. BXB-IlerepOypr,
2017.

— MockBuueB A. A., KsapramoB A. P. 3axBatHbie ycTpoiicTBa
MIPOMBIIIUIEHHBIX POOOTOB ¥ MaHUMYJIITOpOB. Popym, Uudpa-M, 2015.

JU1st 00yYaromuxcs U pOAUTENCH:

— Ilxxepemu biiym. Mzyuaem Arduino- HHCTpYMEHTBI U METOJIbI
TeXHUUEeCKoro Boameocrea. M., 2015.




