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[TOACHUTEJIbHA A 3AIINCKA

[IpumepHass nmomosHUTENbHAs 00IIe0Opa3oBaTelibHasl  OO0IIEepa3BUBAOIIAS
nporpamma  «IIpakTudeckass ~ poOOTOTEXHHMKA HAa  OCHOBE  KOHCTPYKTOpa
IPOrpaMMHUPYEMBIX ~ MOJIEJIEH MHKEHEPHBIX CHCTEM»  SBIISIETCS  IPOrpaMMOi
TEXHUYECKON HANPABJIEHHOCTH.

AKTYaJIbHOCTH MPOrPaMMBbI 3aKJIIOYAaE€TCAd B TOM, YTO B HACTOSIIEE BpEMs B
Camapckoil obmactu HaOIIOAeTCsl TOBBIIICHHBIH WHTEpPEC W HEOOXOIUMOCTh B
pa3BUTUU HOBBIX TEXHOJIOTHM, JJIEKTPOHUKH, MEXaHHKH M MPOrPaMMHUPOBAHUA.
VYcnexu crpanel B XXI| Beke omnpenenstoT He MNPUPOJHBIE PECYpPChl, a YpPOBEHb
UHTEJJIEKTYaJIbHOTO ~ MOTEHLMalda, KOTOPBIA  OIpeNessieTcsl ypPOBHEM  CaMbIX
NEPEOBBIX HAa CETONHSALIHUI J€Hb TEXHOJOIMH. YHMKaJIbHOCTH 00pa30BaTEIIbHOM
POOOTOTEXHUKH 3aKIIOYAETCSI B BO3MOXKHOCTH OOBEIMHUTH KOHCTPYHUPOBAaHUE U
IpPOrpaMMHUPOBAHUE B OJIHOM Kypce€, 4YTO CIOCOOCTBYET HWHTETPUPOBAHUIO
npenoAaBaHusl HHHOPMATUKU, MATEMATUKH, (DU3UKH, YEPUEHUS], ECTECTBEHHBIX HAYK
C pa3BUTHEM MHXCHEPHOIO MBIIIIEHUS, Yepe3 TEXHUYECKOE TBOPYECTBO.

TexHuyeckoe  TBOPYECTBO —  MOIIHBIA  HMHCTPYMEHT CHHTE3a 3HAHUM,
3aKJIQ/IBIBAIOIIMIA TMPOYHBIE OCHOBBI CHCTEMHOIO MbIIUICHHS. Takum o0paszom,
WHXEHEPHOE TBOPYECTBO M JIA0OPATOPHBIE HCCIEAOBAHUS — MHOIOTpaHHAas

JeATEILHOCTh, KOTOpas JODKHA CTaTh COCTABHOM YacCThIO TOBCEAHEBHOM IKU3HH
Ka)XJI0r0 00y4Jaroerocs.

OTauvuTebHbIE 0CO0EHHOCTH POTPAMMBI.

[Tporpamma «IIpakTuueckass poOOTOTEXHMKAa HAa OCHOBE KOHCTPYKTOpa
IpOrpaMMHUpPYEMBIX MOJENIel MH)XEHEPHBIX CUCTEM» paccuuTaHa Ha 18 3ansarui,
KOTOpBIE MMPOBOATCS B TeueHUe 18 qHel, u pa3ouTel Ha 4 paszaena (MOITyJIs):

— OCHOBHBIMU IPUHLIUIIAMH MOCTPOEHUSI POOOTOTEXHUUECKUMHU CUCTEM.
— Mukpokontpoiep. [lepudepus. [IlporpammupoBanue.

— VYHuBepcaiibHas maTdopMa UccaeaoBaTeNIbCKuX 3a1ay.

— IIpoexkr.

Kaxnpiii pasgen oOydeHHs] TPEACTaBICH Kak 3Tanm pabOThl CBA3AHHBIM C
KOHCTPYUPOBAaHUEM, ITIPOIPAMMUPOBAHUEM, TPAKTUYECKON 3a1a4eHl.

CopepxaHue TPOrpaMMbl  OPUEHTUPYET OOYYaIOIIUXCA Ha TOCTOSHHOE
B3aMMOJICUCTBUE JIPyT C JPYyrOM M IMPENOJABATENEM, PEUIEHWE NPAKTUYECKUX
(KOHCTPYKTOPCKHUX) MPOOJIEM OCYIIECTBIISIETCS METOJIOM NPOO U OMHUOOK U TpedyeT
MOCTOSIHHOTO ~ YJYyUYLIEHUSI U TEepPEeCTPOMKH pPOOOTU3UPOBAHHBIX MOJENeH A
ONTUMAJILHOI'O PELIEHUs IMOCTABJICHHOM IPAKTUYECKOM 3axauu. Takxke mporpamma
OPUEHTHPYET OOYyYalolUXCs Ha CaMOCTOSTENbHOE OOYy4YeHHE, C HCIOJb30BaHUEM
NOJIyYEHHBIX 3HaHUW B paMKax MPaKTUYECKON JAESTENbHOCTH.

[TporpamMmMa maeT BO3MOXKHOCTH PAaCKpBITh JIIOOYI0 TEMY HETPAAHIIMOHHO, C
HEOOBIYHOW TOYKU 3PEHHUsI, B3IJISTHYTh HAa PEIIEHWE KIACCHMYECKOW MPaKTHUUECKOU
341441 0] HOBBIM YTJIOM JUISl JOCTHKEHUS MAaKCUMAJIBHOTO PE3yJIbTaTa.



Anpecat nporpamMmmal.

[Tporpamma «IIpakTuyeckass poOOTOTEXHMKAa HAa OCHOBE KOHCTPYKTOpa
IPOrpaMMHUPYEMBIX MOJEJIEH HHKEHEPHBIX CUCTEM» NpeJHa3HadeHa i JeTeil
IPUILIKOJIBHOTO JIarepsl.

Jlnst BxoxkeHus: B 00pa30oBaTeNbHBIN MPOLECC B paMKax JaHHOW MpOrpaMMbl

HE0OXO0IMM MUHUMAJIbHBIA YPOBEHB 3HAHUH MO MaTeMaTHkKe, (pu3nKe u HHPOpPMaTHKE.
3anstus npooaatTcs 18 queit no 1 gacy.

O0beM U CPOK 0CBOCHHS MPOrPaAMMBI.
Cpox ocBoeHus mporpamMmbl — 18 mueil. Ha momHOE OCBOEGHHE MPOTpamMMBI
TpedyeTcs 18 vacos.

®opma 00y4eHUs — OYHAS.

Pexum 3aHATHH, HEPUOTUIHOCTDH M NPOAOJKUTEIbHOCTD 3aHATHH.
[IpoAOMKUTETLHOCTh 3aHATUM HCUYUCIACTCS B akageMuueckux dacax — 40
MUHYT.

Ilenarornuyeckasi 1es1ec000pa3HOCTb.

[lenarornyeckas 1e1eco000pa3HOCTb 3TOM MPOrpamMMbl 3aKIIOYAETCSI B TOM,
YTO, OHA SIBJISIETCA IIETIOCTHOM M HEMPEPHIBHOM B TEYEHHE BCETO Mpoliecca o0ydeHus,
U TO3BOJSET UIKOJBHUKY Iar 3a IIaroM packpeiBaTh B ceOe TBOpUYECKUE
BO3MOXKHOCTH M CaMO pealn30BaTbCcsi B COBpeMEHHOM Mupe. B mporiecce
KOHCTPYMpPOBAaHUS M  NPOTrPaMMHUPOBAHMSI J€TH MOJIy4aT JOIMOJIHUTEIbHOE
oOpa3zoBaHu€ B 00J1aCTU (PU3MKHU, MEXAHUKH, IEKTPOHUKU U UHPOpMaTUKU. OYeHb
BAXHBIM TMPEACTABISETCS TPEHUPOBKAa pabOThl B KOJJICKTUBE W pa3BUTHE
CaMOCTOSITENILHOTO TEXHUYECKOTI'0 TBOPUYECTBA B paMKax MPaKTUYECKOU padOThI.

IIpakTHyeckast 3HAYMMOCTb.

[Tporpamma «IIpakTuueckass poOOTOTEXHMKAa HAa OCHOBE KOHCTPYKTOpa
IpPOrpaMMHUPYEMBIX MOJENed HWHXXEHEPHBIX CHUCTEM» pa3padoTaHa Ha OCHOBE
MOJYJBHOTO NOJAXO0JAa M MNPEIyCMaTPUBAET TPH YPOBHS CIOKHOCTH: CTapTOBBIN
(03HAaKOMUTENBHBIN), 0a30BBINA, TPOJBUHYTHIN (TBOPUECKUI).

[MepBoIit paznmen (2 3aHATHS) — CTAPTOBBIA YPOBEHb (O3HAKOMHTEIIBHBIN), TJIe
oOydJaroruecss  3HAKOMATCST ¢ 0a30BBIMH  (DU3WYECKUMU  TPUHITUIIAMU



KOHCTPYHPOBaHUS POOOTOB, IJIEMEHTAMHU CXEMOTEXHUKH.

Bropoit pasgen (4 3aHaTHs) — 0a30BbIi YPOBCHb, TIJ¢ OOydYaroIIHecs
3HAKOMATCS C KOHCTPYKTOPOM, MUKPOKOHTpOJUIepoM, Tiepudepueii u crmocodbamu ux
IPOTrPaMMHUPOBAHMUS.

Tpernit pasmen (2 3aHsATHS) — TPOQWIBHBIA ypOBEHb, THe OOydYarOlIHecs
npoOYIOT peliaTh CTaHJapTHBIE POOOTOTEXHUYECKUE U KOHCTPYKTOPCKHE 3a/1a4H.

YerBepthiil pazaen (2 3aHATUS) — NPOJABUHYTHIA YPOBEHb (TBOPUYECKHIA). DTOT
YPOBEHb MO3BOJUT OO0YYAIOIIUMCSI Pa3BUTh YMEHHUE MPHUMEHATH MOJy4YCHHBIC paHee
3HAHUS W HaBBIKK B paMKaX MPOEKTHON JIEATEIBHOCTH, CAMOCTOSITEIbHO BHIOMPATH U
BBITNOJIHATH IPOEKTHBIE paOOTHI.

Bo3pacTHbie 0CO0EHHOCTH 00y4AaIOIUXCS.

[Iporpamma «lIpakTuueckas poOOTOTEXHHWKA HA OCHOBE KOHCTPYKTOpa
MPOrPaMMHUPYEMBIX MOJIEIEH HMHKEHEPHBIX CHUCTEM)» pacCUMTaHa Ha JE€TE€d OJHOTO
YPOBHSI MOJATOTOBKH Bo3pacToM 12-15 mer. JlanHas mporpaMma OpHEHTHpPOBaHA
MMEHHO Ha MOJPOCTKOB, OTCIOJIa CTOUT YUYUTHIBATh UX BO3PACTHBIE OCOOCHHOCTH.

[TogpocTka OT/IMYaET CTPEMIIEHHE K CAMOCTOSITEIbHOCTH, HE3aBUCUMOCTH, K
CaMOINO3HaHUIO, (OPMUPYIOTCS IMO3HABATENIbHBIE WHTEPECHl. 3ajada Ieaarora
JIOBEPATh TMOJAPOCTKY PEIICHHE TOCHIIBHBIX JJISI HETO BOIIPOCOB, YBaXXaThb €ro
MHeHue. OOIIeHre NPeOYTUTENIbHEE CTPOUTh HE B (DOpPME MPSMBIX PACTIOPSKEHUN
Y Ha3uaaHu#, a B popme nMpoOIeMHBIX BONPOCOB. Y MOJPOCTKA MOSBIISIETCS YMEHUE
CTaBUTH Iepesl co00M U peliaTh 3aauu, CaAMOCTOSATEIBHO MBICIUTh U TPYIUTHCS.
[ToapocTok MposIBISET MHUIMATUBY, >KEJIaHUE peaju30BaTh U YTBEpauTh cebs. B
TOT  TEpPUOJ  TPOUCXOJUT  OKOHYATEeNIbHOE  (OpMUpOBAHME  WHTEIUICKTA,
COBEPIIIECHCTBYETCSI CIIOCOOHOCTh K aOCTpakTHOMY MbIlieHU0. Jlis crapiiero
MOAPOCTKA CTAHOBUTCS MOTPEOHOCTHIO OBITH B3pOCIBIM. [IposiBisieTcst cTpeMiieHue K
CaMOYTBEpPXKACHUIO ce0s B POJM B3pocioro. 3ajada Imegarora moOyXIaTh
00y4Jaromerocss K OTKPHITUIO ce0s KaK JMYHOCTH M MHAUBUAYaTbHOCTH B KOHTEKCTE
XYJI0O)KECTBEHHOTO  TBOPYECTBA, K CAaMOINO3HAHWIO, CaMOOIPEACICHUIO U
camopeanuzanui. CoBMeCTHasl AESATENbHOCTh MJIA TOJPOCTKOB 3TOTO BO3pacTa
MpUBJIEKaTEIbHA KaK MPOCTPAHCTBO JJIsI OOLIEHUSI.

VY4eT BO3pacTHBIX OCOOEHHOCTEH JeTel, 3aHUMAIOIIUXCS IO 00pa30BaTEIHLHOM
nporpamme  «lIpakTudeckass ~ poOOTOTEXHWKA HA  OCHOBE  KOHCTPYKTOpa
MPOTPAMMHUPYEMBIX MOJIEICH WHXKEHEPHBIX CUCTEM», SIBJISIETCS OJHUM U3 TJIABHBIX
MeJarornueCKUuX MPUHITUIIOB.

Lear nporpammbl: (HOPMUPOBAHHME TPEICTABICHUNA O TEXHOJIOTHYECCKOM
KyJbTyp€ IMPOU3BOACTBA, Pa3BUTHE KyJIbTYpPhl TpyAa NOAPACTAIOIIUX IMOKOJICHHH,
OCBOCHHME TEXHMYECKMX M TEXHOJOTHMYECKMX 3HAaHUW M YMEHHH, O3HAKOMJICHUE
oOydaromuxcss € KOHCTPYMPOBAHHUEM, MPOrPaMMHUPOBAHUEM, HCIOJIb30BAHUEM
pOOOTU3UPOBAHHBIX YCTPOMCTB, OCHOBHBIMH TEXHOJOTMYECKHMHU MPOIIECCAMU
COBPEMEHHOTO  TPOM3BOJCTBA, MOJArOTOBKAa OOydarolmuxcs K Y4YacTHIO B
KOH(epeHIUIX U pOOOTOTEXHUUYECKUX COPEBHOBAHUSX.

3ajaum 10NMOJHUTEIHLHOM 001IepA3BUBAIONIEH MPOTrPAMMBbI:



OO0pazoBaTenbHbIC:

- dbopMHpOBaHHWE HABBIKOB MPOTOTUIUPOBAHUS W KOHCTPYUPOBAHUS
Mojiesei poOOTOB.

- 3HAKOMCTBO C  TNPUHIUNOM  pabOTBI HW  KOHCTPYHPOBaAHUEM
POOOTOTEXHUYECKUX YCTPOUCTB;

- dbopMHUpOBaHNE HABBIKOB COCTABIICHUS AJITOPUTMOB W METOJIOB PEIICHHUS
OpPraHU3alMOHHBIX U TEXHUKO-TEXHOJIOTHYECCKUX 3a/1a9;

- OCYLIECTBJICHUE YMEHHE HaluCaHUsi M UYTEHHS KOJa, YyMEHHUEe
UCII0JIb30BaTh CIOCOOBI rpadudeckoro MIpPE/ICTABICHHUS TEXHUYECKOM,
TEXHOJIOTUYECKON U MHCTPYKTUBHON MH(POpPMALIUU;

- dbopMHpOBaHE HABBIKOB HCIIOJIL30BAHUS OOIIEHAYYHBIX 3HAHHUHN II0
MpeIMEeTaM E€CTECTBEHHO-MAaTEMAaTHYSCKOTO IMKJIa B TMPOIECCE IMOATOTOBKUA H
OCYIIIECTBJICHUS TEXHOJIOTHYECKUX IPOIECCOB I 0OOCHOBAHUSA W apTyMEHTAIHH
PaIMOHAIBHOCTH JACATEIBPHOCTH B paMKaxX MPOCKTHOU JeATEILHOCTH,

PazBuBaromue:

— CrIOCOOCTBOBATh  PA3BUTHUIO TBOPUECKUX CIOCOOHOCTEM  KaXKa0ro
pebeHKa Ha OCHOBE JTMYHOCTHO-OPUEHTHPOBAHHOTO TTOIX0/1a;

— Pa3BUTh UHTEPEC K POOOTOTEXHUKE U MEXATPOHHUKE;

— pPa3BUTHE TBOPUECKOTO MOTEHIMAIA U CAMOCTOATEIILHOCTH B paMKax
MUHU-TPYIIIIBI,

- pa3BUTHE  TMCHUXO(PU3MUECKUX Ka4deCTB, OOYYAIOIIUXCS: IaMSTh,
BHUMAaHWE, aHATUTHICCKNE CITOCOOHOCTH, KOHIICHTPAIIHIO | T.]I.

BocnurarenbHble:

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

— dbopMHpOBaHWE  HABBHIKOB  KOMMYHHKAallUM  CPEIM  YYAaCTHUKOB
IPOTPAMMBI;

— dhopMUpOBaHUE HABBIKOB KOMaHIHOMN paOOTHI.

IIpuHumMnsI 0TOOPa conepKaHMS.

OO0pazoBaTeNbHbII MPOLIECC CTPOUTCS C YUETOM CIIEAYIOIIUX MPUHIUIIOB:
1. KynbTypocooOpa3HOCTH M MPUPOAOCOOOpa3sHOCTH. B mporpamme yuyuThIBarOTCS
BO3PACTHbIE U UHAUBHUAYaIbHbIE OCOOEHHOCTHU JACTEH.
2. CuctemHoctH. [lonyueHnHblie 3HaHUS,, yMEHHUS U HaBBIKH, 00y4YalOIIMEecss CHCTEMHO
OPUMEHAIOT Ha TMpaKkTUKe, CO3/aBasg NPOEKTHYI paboTy. OTO MO3BOJIAET
UCIIOJIb30BaTh 3HAHUS U YMEHMS B €MHCTBE, LIEJIOCTHOCTH, peain3ysi COOCTBEHHbBIN
3aMbICeJI, YTO CIIOCOOCTBYET CaMOBBIPAKEHUIO PeOEHKA, Pa3BUTHIO €T0 TBOPUYECKOTO
NOTEHIMAA.
3. KommiiekcHocT U mocienoBaTeabHOCTH. Peanmuzanuss  3Toro  mpuHOuUNa
MpeanosjaraeT MOCTEEHHOE BBEJACHUE OO0Yy4alolIUXcsi B MHUP POOOTOTEXHUKH U
aBTOMAaTH3aLIMU YCTPOMCTB.
4. Harnsignoctu. Mcnonb30BaHKMe HArsiJHOCTH MOBBIIIAET BHUMAHKUE O0y4YarOIINXCs,
yIayOJiieT MX UMHTEpeC K H3Yy4yaeMOMY MaTepuaily, CIOoCOOCTBYET pPa3BUTHUIO
BHUMAaHUs1, BOOOpaXKEHUs1, HaOJII01aTE€IbHOCTH, MBIIIICHUSI.



OcHoBHBIE (pOPMBI M METOABI.

B Xxome peanuzanuu TporpaMMmbl  KCHOJB3YIOTCA — cieayomue (opMbl
00y4eHuUs:

[1o oxBaTy AeTeN: IpyIIOBbIE, KOJUICKTUBHBIC.

[To xapakTepy y4eOHOM NeSTEIbHOCTH:

- Oecenpl  (BOIPOCHO-OTBETHBIM METOJ AKTMBHOIO  B3aUMOJICHCTBUS
neaarora U oOydarolUXCsl Ha 3aHATHAX, HUCIONb3YETCSd B TEOPETUYECKOM 4YacTu
3aHATHUA);

- 3alUTa MPOeKTa (MUCMOIb3yeTCsl Ha TBOPUYECKUX OTUYETaX, (EeCTUBAIIAX,
KOHKYpCax, KaKk UTOI IPOJAEIaHHOW paboThl);

- MPaKTUYECKHE 3aHATUSA (IPOBOIATCSA MOCIE W3YUYEHUS TEOPETUYECKHX
OCHOB C LEJIbI0 OTPA0OTKU MPAKTUYECKUX YMEHHUI U U3TOTOBJICHUS pOOOTOB);

- HaOmoieHne (MPUMEHSIETCSl TpPU U3YYEHUM Kakoro-in0o oOBeKTa,
IPEIMETOB, SIBICHUI).

Ha 3anatusax cos3maercs arMocdepa J0OpOKeENaTeIbHOCTH, JOBEPHs], UTO BO
MHOTOM IIOMOTa€T pa3BUTHUIO TBOPYECTBA M HMHHUIMATHUBBI peOeHKa. BrimonHeHnue
TBOPYECKUX 33JaHUN MOMOTraeT peOeHKYy B NMPUOOPETEHHWH YCTONYMBBIX HABBIKOB
paboThI C pa3IMYHBIMKU MaTepUaIaMy U UHCTPYMEHTAMH.

Metoab! 00yueHus.

B mpouecce peanuzanuy OporpaMmbl UCHOJIB3YIOTCS PA3JIMYHBIE METO/bI

oOyueHus.
1. Metoapl oOpraHu3zalud M OCYIIECTBICHUS Yy4eOHO-TIO3HABATEIHHOU
JEATEeIIbHOCTH:

- CJIOBECHBIE (pacckas; JIeKUus; ceMHUHap; Oecena; peueBas MHCTPYKILHUS;
YCTHOE U3JI0XKEHHE; OOBSICHEHHE HOBOTO MarepHuajia M CIOCOOOB BBINOJIHEHUS
3aaHusl; OOBSICHEHHE TOCIIEI0BATEIbHOCTU JCHCTBUIM U copepxkaHMsl; 00CyXKIEHUE;
neJaroruyeckas OleHKa Imporecca JesiTENbHOCTH U €€ Pe3yJIbTara);

- HarsiiHble  (MOKa3 BUJAEOMATEpHAIOB U WUIIOCTpalUid,  IOKa3
neJaroroM NpuéMOB UCIIOJHEHHS], TTOKa3 MO 00pasily, AeMOHCTpauusi, HaOI0IeHUs
3a IpeAMeTaMH U SIBIICHUSMH OKPY’KaloIIero MHupa, paccMmarpuBaHue (ororpaduii,
CJaiiioB);

- OPAKTUYECKU-IECHCTBEHHbIE (YIPAKHEHHMST HAa pPa3BUTHE MOTOPHUKHU
nanblieB pyK (MajJbuvKOBasi TMMHACTUKA, (DPU3KYJIBTMUHYTKH; BOCHUTHIBAIOIINE U
UTPOBBIE CHUTYyallMW; pPYYHOH TpyA, HU300pasuTenbHass ©  XyJI0)KECTBEHHas
NEeATEIbHOCTh; TPEHUHIH);

- poOJIEMHO-TIOUCKOBBIE (co3nanue poOJIeMHOM CUTYaLWH,



KOJUIEKTUBHOE O0CYXJI€HHE, BHIBO/IbI);

- METOJIbl CaMOCTOATENBHON paboThl W PabOTHl MOJ PYKOBOJCTBOM
nejarora;

— nHdopmarmonHeie  (Obecema, pacckas, cooOmeHue, OOBICHECHHE,
WHCTPYKTaX, KOHCYJIHTUPOBAHHUE, MCIOIB30BAaHUE CPEIICTB MAcCOBOW HMH(pOpManuu
JUTEPATYPBI M UCKYCCTBA, aHAIIN3 PA3TMYHBIX HOCHTENCH HHPOPMAIIUU, B TOM YHCIIC
WNHTepHeT-ceTn, EeMOHCTpamms, JKCIepTh3a, o0030p, OT4YeT, WILIIOCTPAINs,
KHHOITOKA3).

- noOyAUTENIbHO-0IICHOUHBIE (Tearornueckoe TpeOoBaHue U TMOOLIPEHHE
MOPUIIAHKUE U CO3JITaHUE CUTYAIIMH YCIIeXa; caMOCTOATeNbHas paboTa).

2. Metonpl  KOHTpPOJISI M CaMOKOHTpPOJss 33  3()QPEeKTUBHOCTBIO  y4eOHO-
MO3HABATEJILHOM JESITeIbHOCTH:

— YCTHBIM KOHTPOJb U CAMOKOHTPOJb (Oecena, pacckas ydeHUKa, OObSICHEHUE,
YCTHBIA OIPOC);

— MPAaKTHYECKUH KOHTPOJIbL H CAMOKOHTPOJIb (aHadu3 yMEHUs paboTaTh C
Pa3TUYHBIMA XYI0KECTBEHHBIMH MaTepHUaIaMu);

— HaOmofeHus (M3yuyeHre 00yJaroluxcs B MpoIecce 00yueHus ).

Boibop Metoma o0Oy4yeHUST 3aBUCUT OT COJACpKaHUSA 3aHATUMA, YPOBHS
MOJITOTOBJICHHOCTH U OMbITa o0yuatomuxcs. MudopmamoHHO-pelenTUBHBIA METO/
MPUMEHSIETCS Ha TEOPETUYECKUX 3aHATUSIX. PenpoayKTUBHBIA METOJ OO0ydeHUs
UCIIOJIB3YeTCSl Ha MPAKTHYECKUX 3aHIATHSAX MO0 OTPadOTKE NPUEMOB M HABHIKOB
onpenenéHHoro Buaa padot. MccienoBaTenbCKkuii METOT MPUMEHSAETCS B paboTe Hal
TEMaTUYECKUMH TBOPYCCKUMHU MTPOCKTaAMHU.

Jlnst  co3gaHust KOMQOPTHOTO TICHXOJIOTHYECKOTO KiIUMaTa Ha 3aHATHAX
MIPUMEHSIOTCS CIIETYIONTUE TeIarornIecKue MPUEMBI: CO3JaHUE CUTYAIlMH YCIIexa,
MOpalilbHass ~ TOJJEp)KKa,  OJOOpEeHHWe,  TOXBaja,  IOOMIPEHUE,  JOBEpHE,
n00poXxkeIaTeILHO-TpeOOBaTeIbHAS MaHEpa.

B xone peanmzaruu mporpaMMbl UCTIOJIB3YIOTCS CIICIYIONTNE TUTIBI 3AHSTHIA

— KOMOMHUPOBAHHOE (COBMEIIEHUE TEOPETUYECKOW U MPaKTUYECKON
yacTell 3aHsTHs; MPOBEpPKa 3HAHWU paHee H3YYCHHOIO0 MaTepHuayia; H3JI0KEHUe
HOBOTO MaTrepHalia, 3aKperieHrue HOBBIX 3HAHHM, (OPMUpPOBAHUE YMEHUHN MEepeHoca
¥ TPUMEHEHHUS 3HAHWW B HOBOM CHUTyallud, Ha TPAKTHKE; OTpaOOTKa HABBHIKOB U
yMEHUH, HEOOXOIUMBIX MPU U3TOTOBIEHUHU TTPOYKTOB TBOPUYECKOTO TPY/Ia);

- TeopeThuyeckoe (COoOoOIIeHHe M YCBOEHUE HOBBIX 3HAHMM  MpHU
OOBSICHGHWH HOBOW TEMBI, HW3JIO)KCHHE HOBOTO MaTepHalia, OCHOBHBIX ITOHSTHH,
OTIpe/IeICHIEe TEPMHUHOB, COBEPIIICHCTBOBAHNUE U 3aKPETICHUE 3HAHUH ),

- JUATHOCTUYECKOE (TMPOBOAMTCS ISl OMPEICICHHUS BO3MOXXHOCTEH U
CIIOCOOHOCTEW peOeHKa, YpOBHS TIONYYCHHBIX 3HAHWW, yMEHUH, HABBIKOB C
WCIIOJIb30BAaHUEM TECTHPOBAHUSA, AHKETUPOBAHUS, COOECENOBAaHUS, BBITIOJHEHUS
KOHKYPCHBIX U TBOPUYECKHX 3a/IaHHH );

- KOHTPOJbHOE (MTPOBOJUTCS B IEIAX KOHTPOJISI W TIPOBEPKH 3HAHUH,
YMEHUH M HaBBIKOB OOYYAIOIIErOCs 4Yepe3 CaMOCTOSATEIbHYI0 M KOHTPOJBHYIO
paboTy, MHANBUAYATBLHOE COOSCEA0BAHNE, 3a4€T, aHATIU3 TTOTYYCHHBIX PE3yJIHTATOB.

— MPAKTUYECKOE (SIBISICTCS OCHOBHBIM THUIIOM 3aHSITHM, WUCIOJIb3yeMbIX B
mporpaMme, Kak TPaBWIO, COJEPKHUT TOBTOPEHHE, OO0OOIIEHWE U YCBOCHHE
MOJIYYCHHBIX 3HAaHWUW, (OPMHUPOBAHME YMEHUW W HABBIKOB, WX OCMBICIICHUE U
3aKpETUICHUE Ha MPAKTUKE TPH BBIMOTHECHUH W3ISIHA W MOJENEH, MHCTPYKTaX MPH



BBINIOJIHEHUU MTPAKTUYECKUX PAOOT, UCTIOIb30BAHUE BCEX BUJIOB IIPAKTHUK);

- BBOJTHOE 3aHATHE (IIPOBOJIUTCA C IIEJIbI0 3HAKOMCTBA ¢ 00pa3oBaTebHON
IpOrpamMMoi, COCTaBlIEHWE HWHIMBHUAYaTbHOU TPAaeKTOPUU OOYyYEHUS; a TaKXKe IMpu
BBEJICHUHU B HOBYIO TEMY MPOrPaMMBl);

— WUTOTOBOE 3aHATHUE (MPOBOJUTCS MOCIIEC U3yUYECHUS OOJIBIIION TEMBI).

I[Inanupyembie pe3yJbTaThl.

[To uroram oOydeHusi Mo mporpamMme peOEHOK JEMOHCTPUPYET CIeAyIolne
pe3yIbTaThI:

— 3HA€T TMPUHIMUIBI TOCTPOCHHUS KOHCTPYKIHUHU POOOTOTEXHUUECKUX
YCTPOMCTB Ha IPOrPaMMHOM YIPaBJICHUH MHKPOKOHTpoiepoM Arduino;

- 3HaeT 0a30BbIe OCHOBBI AJITOPUTMU3AIUY;

- npaBuia TEXHUKHA OE€30MacHOCTH IMpu paboTe ¢ DSICKTPOHHBIMHU U
METAJIMYECKUMU 3JIEMEHTAMM;

— yMeeT pazpabarbiBaTh YHUKaJIbHBIC KOHCTPYKIIMH TUTS
POOOTOTEXHUYECKUX 3a/aY;

— o0JajiaeT HaBbIKAMH MPOTPAMMUPOBAHUS U UTCHUSI UyKOT0 KOJIa.

MexaHu3M oLleHUBAHUA 00Pa30BaTeJbHbIX Pe3yJbTaTOB.

YPpOBEHb TEOPETUYECKUX 3HAHUM.

- Huskuii ypoBeHb. OOyuwaromuiics 3HAaeT (parMEHTapHO W3YUYEHHBIN
Matepuan. W3noxenue Marepuana cOUBUMBOE, TpeOyrollee KOPPEKTUPOBKU
HAaBOJAIIAMH BOIIPOCAMM.

- Cpennuii ypoBeHb. OOy4aromuiicss 3Ha€T U3yYEHHBII MaTepuai, HO JIs
MOJIHOTO PACKPBITUS TEMBI TPEOYIOTCS JOMOTHUTENIbHBIE BOIIPOCHI.

- Bricokuii ypoBens. OOyuaromuiics 3HaeT U3y4eHHBIN MaTepuai. Moxer
JlaThb JIOTHYECKH BBIJICP)KAHHBIA OTBET, JAEMOHCTPUPYIOLIMA IIOJHOE BIAJCHUE
MAaTEPUAIIOM.

YpOBEHb NPAKTUYECKUX HABBIKOB W YMEHUW. BiaaeHue TeXHOIOTUAMU
MPOEKTUPOBAHUSI, KOHCTPYUPOBAHMSI U IPOTPAMMHUPOBaHUs poOOTA.

- Huskuii ypoBenb. TpeOyercs mnomollp nefarora npu cOOpke u
MIPOTPaMMHUPOBAHUM.

— Cpennuii ypoBeHb. TpeOyercss mepuoauvecKoe HAllOMHHAHHE O TOM,
KaKue TEXHOJOTUHU M METOJbl MPU TMPOCKTUPOBAHMM U COOPKH HEOOXOIUMO
MPUMEHSITh.

- Boicokuii  ypoBeHb.  CaMOCTOATENbHBIN BBIOOpD  TEXHOJOTUHU

KOHCTPYKIHNHU, A3bIKA U TUIIA IIPOTPAMMBIL.

®opMbl IOABE/ICHUS UTOTOB peaJu3aluy NPOorpaMmbl.

OTcnexxuBaHue pe3ysbTaToB 00pa30BaTEILHOTO MPOIIECCca OCYIIECTBISETCS MO
pe3yJIbTaTaM BBIIIOJIHEHHUS MTPOSKTA.

[Ipu moaBeeHNM UTOTOB OCBOCHUS MTPOTPAMMBI UCTIOIB3YIOTCS:
— OTIpocC;

- HaOJII0JICHHUE;

— aHaJIn3, CaMOaHaJIu3,

- coOecel0BaHuE;



BBITNIOJIHCHNEC TBOPUYCCKHUX 3a,HaHHﬁ;

IMPE3CHTALlNH,
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AJIEMEHTHOM  0a30M  KOHCTPyKTOpa, CIOcCOO0aMH  MPOTpaMMHUPOBAHUS
KOHCTPYHPOBaHUs pOOOTOB.
Pasznen Tema KoJ1-Bo yacoB ®opma
Teopusl | MpaKTUKa | BCEro nmoaBeACHUSA
HUTOroB
OCHOBHEBIE 1. BBoanoe 3anstue: MaTtepuaiibl 1 0 1 (Ompoc
[IPUHIUIIBI 1 UHCTPYMEHTBI, UCIIOJIb3yeMbIe
[1OCTPOCHHUS U1 pabOTHI.
POOOTOTEXHUYECKUX |5 KOHCTpyKIHH 1 1 0 1 |Ompoc
CHCTCM. PA3HOBHIHOCTH POOOTOB.
Muxkpoxkontpoiuiep (1. Mukpokortpoiuiep Arduino. 1 0 1 (Ompoc
. [lepudepus. [IepBast mporpamma.
[IporpammupoBaHue.
2. bazoBbie IporpaMMHBIC 1 0 1 [[Ipocmotp
byHKIUH. KOHCITIEKTa
3. [lepudepuiinsie ycrpoiicTsa. 0 2 2 [[IpezenTamnus
4. Perynstopsl. Ypasisitoliee 0 2 2 [[Ipe3eHTauus
BO3/ICHICTBHE.
VHHBepCallbHAS 1. DnemenTtHas 6a3za Habopa. 1 0 1 |Omnpoc
riaThopma CranpapTHas miaTgopma.
MICCICIOBATEIRCKUX | 5 BapuaHThl OCTPOEHHUSI 0 1 1 [[IpesenTauus
anat MaHMITyJIATOpa. 3aXBaT OOBEKTA.
3. Monynib TEXHHUECKOTO 0 1 1 [lIpe3enranus,
3PEHMUSL. KOHCIIEKT
4. Ilepemenienue 0ObEKTOB 0 1 1 [[Ipe3enrauus
pa3nu4yHOi (pOopMBI U LIBETA.
M TOroBBIN. 1. BeinosiHEeHNE TPOEKTHOM 0 3 3 |BbimonHeHHe
[TpoekTHas paboTa  [PabOTHI MPOEKTa
2. ItoroBoe 3aHsiTHE 1 0 1 [Bammuta
MPOEKTa
Bcero 5 13 18




COAJEPXAHMUE ITPOT'PAMMBbI

Paznen «OcHOBHbIE TNPUHUMIBI TOCTPOEHUSI POOOTOTEXHHUYECKHMX
CHUCTEM).

Tema 1. BBogHOe 3aHATHEe: MaTepuaiabl 1 HHCTPYMEHTBI, UCTIONB3YEMBIC IS
paboThI.

Teopus: [IpuHUUNBI ¥ BapHaHTBl MOCTPOEHUS POOOTOTEXHUUYECKUX CHCTEM.
PaccmarpuBarotcs Pa3HOBHUIHOCTHU CYILIECTBYIOIIUX POOOTOTEXHUYECKUX
KOHCTPYKTOPOB, OCHOBAaHHBIX Ha MHUKpPOKOHTpoJuiepax cemeiictBa ARM.
PaccmarpuBaroTcsi MHCTPYMEHTHI JUIsi pabOThI, MpaBUiia M CIOCOOBI COETUHEHUS
AIEKTPUUECKUX TIPOBOJIOB, CEPBUCHI ISl TOCTPOEHUS MOJOOHBIX CXEM, JIEKTPOHHBIE
CUMYJIATOPBI KOHCTPYKTOpA.

dopMmbl 3aHATUN: JIEKIU, Oecena.

Tema 2. KoHCTpYKIIMU U pa3HOBUIHOCTH POOOTOB.

Teopusi: Pa3HOBUAHOCTH MOABUKHBIX POOOTOB.

dopMbI 3aHATUH]: JeKIusl, Oecena

Paznen «MukpokonrpoJuiep. llepudepus. IIporpammupoBanue.

Tema 1. Mukpoxontposuiep Arduino. [lepBas nporpamma.

Teopusi: MukpokoHTposuiep. YcraHoBka u Hactpoiika [10O. 3amyck mepBbix
IIPOTPaMM.

®dopwmsbl 3aHATHI: Oecena, MPOCMOTP 00yUarOIUX BUICOPOJIUKOB.

Tema 2. bazoBbie mporpaMmMHbIe PYHKITUH.

Teopus: [lepeMeHHbIe, TUTIBI JAHHBIX, PYHKIUU.

[Ipaktuka: cOopka 0a30BBIX MHUHHU-KOHCTPYKIIMA C  MPOrPaMMHBIM
yIpaBICHUEM.

dopMbI 3aHATUI: TpaKTHYECKas paboTa.
Tema 3. Ilepudepuiiabie ycTpoicTBa.
Teopus: Jlatuuku u moxynto gonoiaHeHusi. CriocoObl MOAKIIOYSHUS.

IIpakTrka: BelrosHeHnEe MUHU-3a1aHUN.

DOopMbI 3aHATUN: TPAKTUYECKOE 3aAHATHE.

Tema 4. Perynaropsl. Ynpasistoiiee BO3A€iCTBHE.



Teopusa: paccMoTpeHre O0a30BBIX PETYISATOPOB, TMO3BOJISIONIUX POOOTY
nepeMeniaThCsi B IpOCTpaHCTBE. Perynstopsl.

[TpakTHKa: cocTaBlIieHHE CXeMbI COOPKH KIaCCHUECKOH TBYXMOTOPHOM
1aTOOPMBI.

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

Pa3pen «YHuBepcaiabHas miatgopmMa UccjIeJ0BaTeIbCKUX 3a1aW»
Tema 1. DnemenTtHas 6a3a Habopa. CtanmapTHas miatdopma.

Teopus: CtanaapTHast IByXMOTOpHas miaTgopma, MpoCMOTpP 00yJaroIiero
BUJICOPOJIHKA.

@OopMBI 3aHATUN: TEOPUTUUECKOE 3aHATHE.

Tema 2. BapuaHTbl IOCTPOECHUS MAHUITYJISITOPA. 3aXBaT OOBEKTA.
Teopus: BapranTbl MaHUNYJIALIMOHHBIX POOOTOB. MexaHM3MBbI 3aXBaTa.
[TpocMoTp oOyuaroiero BUAEOPOINKA.

IIpakTtuka: IlonroroBka npe3eHTanuu.

@OopMBI 3aHATUN: IPAKTUYECKOE 3aHATHE.

Tema 3. Moysib TEXHUYECKOTO 3PCHUSL.

Teopus: Monyns texamdeckoro 3penus TrackingCam. IO u Oubimortekw.
WNHTterpanus ¢ KI1acCCUYECKUMU cOOpKaMu poOOTOB.

[IpakTuka: cOOpka  KJIACCHYECKOW  JBYXMOTOPHOM  miaaT@opMbl ¢
MaHUITYJISITOPOM M MOJYJIEM TEeXHUYEeCKOro 3peHue. OOHapykeHue OOBEKTOB.
CocTraBieHUE CXEMBI.

DOopMbI 3aHATUN: TPAKTUYECKOE 3aAHATHE.
Tema 4. Tlepemenienre 00bEKTOB pa3IMYHON POPMBI U IIBETA.

[Ipaktuka: cxemMa COOpPKM KJIAaCCHYECKOW JABYXMOTOPHOW IJIATHOPMBI C
MaHUITYJISITOPOM U MOAYJEM TeXHUYEeCKoro 3peHue. OOHapykeHue OOBEKTOB U
COPTUPOBKA OOBEKTOB B 3aBUCUMOCTH OT pa3Mepa U paciBeTKu. MUHU-TIPOEKT.

c]DOpMI;I 3aHATHA: IIPAKTHYCCKOC 3aHATUC, IIPOCKTHAA NCATCIIBHOCTD.

Pa3znen «IIpoexkTHast paboTa»

Tema 1. BeimosiHeHHE TPOEKTHOM pabOTHI.

[IpakTuka: pazpaboTka COOCTBEHHOTO MPOEKTa poOOTa HA OCHOBE MHKEHEPHBIX
CUCTEM.

dopMa 3aHATHS: TpakTUYecKas padbora

Tema 2. UTorosoe 3ausatue

Teopus: [logBenenne UTOroB MporpaMmal



Oprann3anoHHO-NeJArornyecKme yCJa0Bus peajin3auuu NporpaMmmal.

[legaror MOMOIHUTETHLHOTO OOPA30BAHMSI, PEATH3YIOIINN TaHHYIO TTPOTPaMMY,
JOJDKEH HMEeTh  BhIcIIee MpodeccHOHaIbHOE OoOpa3oBaHHE WM  CpeAHee
npodeccuoHanbHOe 00pa3oBaHKUe B 00JAaCTH, COOTBETCTBYIOMICH MPOQIIIIO KPYXKKa,
0e3 npeabsBICHUS TPEOOBAaHUN K CTaxy palbOThI, MO0 BhICIIEe MPOQecCHOHATIBHOE
oOpa3oBaHHe WM cpenHee NpodecCHoHaIbHOEe 00pa3oBaHHE W JOIMOJHUTEIHHOE
npodeccuoHanbHOe 0Opa3oBaHue MO HampaBieHHO «OOpa3oBaHUE U TEIArOTHUKa»
0e3 npeIbsBICHN TPEOOBAHU K CTaXKy paOOTHI.

MaTrepunanbHo-TeXHHUYECKOEe 00eceyeHme.

ObopynoBanue - 00pa3oBaTENbHBIM HAOOpP MO MEXAHHUKE, MEXaTPOHHUKE U
pPOOOTOTEXHUKE, KOMITBIOTEp ¢ TpemycTaHoBiIeHHbIM [1O: omepanmoHHas cucTeMa,
Arduino IDE, Make block IDE.

Opranmzanusi pabodyero MPOCTpPAHCTBA pPEOEHKA  OCYILECTBISIETCS  C
UCIIOJIb30BaHUEM  3JI0pOBbecOeperaromux TexHonorui. B xome 3ansATus B
00s13aTeTbHOM TIOPSAJKE MPOBOAUTCS (PU3KYJIHTIAY3bl, HANpaBICHHBIE Ha CHSITHE
OOIIEeT0 ¥ JIOKaJbHOTO MBIIIEUYHOTO HampspkeHus. B comepxanue (U3KyIbTYPHBIX
MUHYTOK BKJIIOYAIOTCS YOPaXHEHUS Ha CHATHE 3PUTEIBHOTO U  CIYXOBOIO
HAOpsDKEHUsS, HANpsDKEHHUS MBI TYJIOBUIIA M MEJIKHMX MBI KHCTEH, Ha
BOCCTaHOBJICHHE YMCTBEHHOU Pab0OTOCIOCOOHOCTH.

MoTuBanoHHbIE YCJIOBHS.

Ha y4eOHBIX 3aHSATHSX U MACCOBBIX MEPOMNPUITHIX 0CO00€ MECTO yHeNseTcs
GOpMHpPOBAHUIO MOTHBAIIMK  OOYYAIOIIMXCS K  3aHITHIO  JIOTIOJTHUTEIbHBIM
oOpazoBanueM. s sToro:

— YIOBJIETBOPSIOTCS  Pa3HOOOpa3Hble MOTPEOHOCTH OOydYaArOUIUXCS: B
CO3JaHNM KOM(MOPTHOTO TICHXOJIOTHUECKOTO KiIMMaTa, B OTABIXE, OOIICHHH U
3alyiTe, TPUHAUICOKHOCTH K JETCKOMY OOBEIWHECHHUIO, B CaMOBBIPAXCHUH,
TBOPUYECKOM camopean3aliuy, B IPU3HAHUU U YCIIEXE;

— JIETU BKJIFOYAIOTCSl B MPAKTUYECKUN BUJ IEATETLHOCTH MPU TPYMIIOBON
pabote, C y4eTOM BO3PACTHBIX OCOOCHHOCTEN M YPOBHEM COXPAHHOCTH 37]0POBBS;

— HA 3aHATHAX PEIIAIOTCS 3a7add MpoOJIEMHOrO XapakTepa MOCPEeICTBOM
BKJIFOUCHHS B TIPOSKTHYIO JICATCIILHOCTD;



MeTtoanyeckue MaTepUaJbl.

Metoauyeckoe oOecreueHrne MpOrpaMMbl BKJIIOYAET MNPUEMBI U METOBI
opraHu3anud  00pa3oBaTEIBLHOTO  Tpollecca,  TUAAKTUYCCKUC Martepualsl,
TEXHUYECKOE OCHAILIEHHUE 3aHSITHH.

Jlnst obecrnedeHnsT HATJISIMHOCTH W JOCTYIMTHOCTH HW3Y4aeMOTO Martepuaia
MEJIaror UCIOJb3YET Pa3IMYHbIC METOIUYECKUE U AUAAKTUUECKUE MaTepUAIbI.

Harnsnguele mocooOus:

— CcXeMaTU4yecKue (TOTOBBIE U3ENHS, 00pa3iibl, CXEMbI, TEXHOJIOTMYECKHE
¥ MHCTPYKIIMOHHBIE KaPThI, BRIKPOWKH, YEPTEIKU, CXEMBI, IIIA0JIOHBI);

- €CTECTBEHHBIC M HaTypajbHbIe (00pa3Ilbl MAaTEPUAIIOB);

— 00BeMHBIE (MaKeThI, 00pa3IIbl U3IEIHH);

— WJUTFOCTPAIIUU, Clakbl, poTorpaduu U pUCyHKH TOTOBBIX U3JICIHIA;

- 3BYKOBBIC (2yHO3AIHICH ).

JMaaKTHYecKre MaTepuaJbl.

MeTonnueckasi IpOAyKIHS:

— Metoauueckue  pa3pabOTKH, pEKOMEHAAIMU,  IOCOOUSs, OMHCAHUs,
WHCTPYKIMHU, AHHOTALIUU.

- YyeObnoe mnocobue «lIporpammupoBanne Mojeleld MHXKEHEPHBIX
cuctem» — M.: OOO «IlIpuknagnas podotorexuuka», 2020 r.

- YyeObnoe  mocobme  «OCHOBBI  NIPOrPAMMHPOBAHHUS  MOJENEH
uHxeHepHbIx cuctem» — M.: OOO «Ilpuknannas podotorexHuka», 2020 r.

HNudopmanuonHoe odecneyeHne NporpaMmel.

NuTepHeT-pecypcenl:

VY4eOHbie ocoowus u UHCTPYKIIUH. Il URL:
https://appliedrobotics.ru/?page_id=670

Cnucok qureparypsbl:

HopmaTuBHBIE IPAaBOBBIE AKTHI

- ®enepanbHblil 3akoH «O6 ob6pazoBanuu B Poccuiickoii deneparun» ot
29.12.2012 No 273-D3.

- Vka3 Ilpesunenta Poccuiickoit @enepanun «O Mepax Mo peanu3aluu

roCyJapCTBEHHOW TOJUTUKHA B o0yiactu oOpazoBanus u Hayku» ot 07.05.2012 No
590.

— Vka3 IIpesunenta Poccuiickoit @enepauun «O MeponpusiTUSIX IO
peanu3aiuy rocy1apCTBeHHON coranbHoN momutuku» oT 07.05.2012 Ne 597.

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

- [IpoeKT MEXBEIOMCTBEHHOW MPOTPAMMBI Pa3BHUTHs JOMOJHUTEIBHOTO
obpasoBanus nereit B Poccutickoit ®enepannm no 2020 rona.

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


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

yTBepxkaeHnn [lopsioka opraHm3alii W OCYIIECTBIEHHS — 00pa3oBaTeIbHOU
JESITEIIBHOCTH TI0 TOTIOJTHUTEILHBIM 00111e00pa30BaTeIbHBIM ITPOrpaMMam.

— [TocranoBnenune ['maBHOTO TrOCYAapCTBEHHOTO CaHWUTapHOTO Bpada PD
or 04.07.2014 N 41 «O6 ytBepxnenun CanlluH 2.4.4.3172-14 «CanurapHo-
AMHUIEMUOJIOTHYECKAE TPEOOBAaHUS K YCTPOHCTBY, COJICPKAHUIO M OPTaHU3AINH
pexxruMa paboThl 00pa30BATENBHBIX OpraHU3allMK JOMOJIHUTEIHLHOTO 00pa30BaHUS
TETE.

JLiist ienarora JIONOJHUTEIBLHOTO 00pa30BaHUs:

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

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

- Yo  Commep. IlporpammupoBaHre MHUKPOKOHTPOJUIEPHBIX —ILIaT
Arduino/Freeduino. BXB-IIetepOypr, 2016.

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

- MockBuues A. A., KsapranoB A. P. 3axBarHble yCTpoOHCTBa
MIPOMBINIICHHBIX POOOTOB 1 MaHUMyIiTOpoB. Dopym, Uuppa-M, 2015.

JU1st 00y4aromuxcs U pOAUTENCH:

- Ixxepemu biiym. M3yuaem Arduino- HHCTpYMEHTBI U METOJIbI
TeXHU4YecKoro BommeocTea. M., 2015.
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