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1. ITosicHHTEJIbHAS 3aNMUCKA

CoBpemenHbIi Mup mI0THO cBsi3aH ¢ [T-unaycTpueit. Yke ¢ mepBoro kiacca OOJIbIIMHCTBO
IIKOJILHUKOB UMEIOT COOCTBEHHBIN NIEPCOHAIbHbBIE KOMIIBIOTEPHI, IUIAHIIETH U cMapTdoHbl. Ho kak
IIPABUJIO, YYAILUECS SBIISIFOTCS II0JIB30BATEIISIMHU, Y TOJIBKO €MHHUILBI CPEAM HUX MBITAIOTCS IIOHATH U
U3YyYUTh NPUHLUIBI B3aUMOJAEHCTBHS YCTPOWCTB, NPOTOKOJIBI OOMEHa HH(OpManuen, MeToibl
00pabOTKM W XpaHEHUS MJAaHHBIX, a TaKKe NPAKTUUYECKH YIPABIATh «YMHBIMH» CETEBBIMU
YCTpPONCTBAMU.

IoT, wim «MHTEepHET Bemiei» — 3TO CETh CBA3aHHBIX 4epe3 ceTh MHTepHET 00BEKTOB,
CHOCOOHBIX cOoOMpaTh JaHHbIE WU OOMEHUBATHCS JAaHHBIMHU, IOCTYMAIOIMIMMU CO BCTPOEHHBIX
CEPBUCOB.

MopnenupoBanue Ha 6a3e LIMPOKO PacpOCTPAHEHHON ATl «APIYHHO» KaK HENb3s JIydlle
MOJXOAUT JIJIs1 OCBOCHUS AUCIUILIMHBI, CIIOCOOCTBYET OCBOCHHIO IMIPUHLIUIIOB U aJITOPUTMOB PaOOTHI
JATYUKOB, CEHCOPOB, a TAKXKE CIIOCOOCTBYET Pa3BUTHIO JIOTUUYECKOTO MbIIIJICHHUS.

MarepuanapbHOe OCHAIleHHEe Kypca TIO3BOJUT pyKamMH oOydaromuxcs coOparb U
3alporpaMMUpOBaTh OOJIBLIOE KOJIMYECTBO YCTPOWMCTB, KOTOpPbIE CMOIYT HalTH peajabHOE
MIPaKTHUYECKOE TPUMEHEHHE. bobIII0€ BHUMaHUE ITPH 3TOM YJIESIETCsl TAK)Ke MPUHIUIIAM TIepeiadu,
00pabOTKU M XpaHEHMs JAHHBIX, [TOJYYEHHBIX C epU(PEepUIHBIX YCTPONCTB.

O0beanHeHre KOHCTPYUPOBAHHUS C IPOrPaMMHUPOBAHUEM JAET BOSMOXKHOCTh HHTETPUPOBATh
IIPEIMETHBIE HAayKH C Pa3BUTHEM WHKEHEPHOIO MBIIUICHUS YEpe3 TEXHUYECKOE TBOPYECTBO.
WnxeHepHOe TBOPUECTBO U J1a0OPATOPHbIE HCCIEIOBAHMS SBISIOTCS MOLIHBIM HHCTPYMEHTOM
CUHTE3a 3HAaHUM.

JlaHHas mporpaMMa MpeicTaBIsieT COO0H BapHaHT MPOTPAMMBI IPAKTHKO-OPUEHTHPOBAHHON
OpraHu3aiuu yueOHoi aesrenbHocTH oOyyaromuxcs 10 knacca.

Kypc paccunrtan Ha 1 rox, o0bem 3anstuii — 10 xmacc 34 4. IlporpamMma mpeamonaraer
IIPOBEJICHUE PETYIAPHBIX €XKEHEAETIbHBIX 3aHATHH ¢ oOyuarommmucs 10 kimacc (B pacuere lu. B
HEJICTTIO).

Heau u 3aga4m Kypca
Llenb co3narh ycnoBus AJis afanTaluu pedeHKa B MUPE COBPEMEHHBIX UH(MOPMAIIMOHHBIX U
MHHOBAIIMOHHBIX TEXHOJOTHSIX M (OpMHpOBaHME MHTEpeca K TEXHHYECKUM BHJIaM TBOPUYECTBA,
pa3BUTHE KOHCTPYKTUBHOTO MBILIUIEHUS CPEJICTBAMU POOOTOTEXHUKH.

Sagayu:

OO6yuaromue 3a1a4u:

e (O3HaKOMJIEHHE C OCHOBHBIMU MOHATHSMH U MIPUHLIUIIAMU UH(OPMATHUKH;

e (O3HaKOMJIEHHUE C aNMapaTHON YacThIO0 NEPCOHAIBHOIO KOMIIBIOTEPA;

e @opMUPOBAHHME HABBIKOB BIIAJCHUA KJIABUATYpPOW, IIOJIb30BAaHUSA JIOKAJIbHOW CETBIO,
MH(POPMALIMOHHBIMUA HOCUTEIISIMU;

e (O3HaKOMJICHHE C OCHOBHBIMM MOHSATHSMH, KOMaHaMH, IPUHIIUIIAMU

® [IPOrpaMMHUPOBAHUS;

e ®dopMupoBaHHWE HABBIKOB COCTABJIIEHHS M PENAKTUPOBAHUS NIporpaMM ¢ 0a30BBIMU
KOHCTPYKIMSMH sI3bIKOB C++;

e (O3HakoMJIEHHE ¢ IpaBUIaMHU O(hOPMIIEHUS IPOTrPaMMHBIX paloT;

e (O3HakOMJIECHHE C  TPUHLUIIAMH  MOJYIBHOTO  KOHCTPYHMPOBaHUS M OTJIAAKHU
MHUKPOIJIEKTPOHHBIX YCTPOMUCTB;

e (O3HaKOMJICHHE C OCHOBHBIMHM NPHUHLAMHU U MOHATUSAMHU (PU3NUECKON KHHETUKH, ONTHKH,
MOJIEKYIISIpHOI pU3HKH;

e (O3HAaKOMJIEHHE C OCHOBAMH CETEBBIX TEXHOJIOTHH.

Pa3BI/IBaIOIJ_[I/Ie 3aJa4u:
® Pa3BUTHUC HABBIKOB PCHICHUSA 0a30BEIX 3aaa4 B TCXHOJIOTHAX IIE€peaaun 1 O6pa6OTKI/I JaHHBIX
® Pa3BUTUEC KOHCTPYKTOPCKUX HABBIKOB,



¢ Pa3BUTUC JIOTUYCCKOI'O MBIIIJICHUSA,
®  DPa3BUTHE MPOCTPAHCTBEHHOTO BOOOPaKEHHS.

e ®dopmupoBaHue HHPOPMALMOHHOW KYIBTYphl Y4Yalllerocs — YyMEHHE IleJieHApaBIeHHO
pabotars ¢ uHbOpMaIel, KOMITBIOTEPOM, IIEKTPOHHOM TEXHUKOIA;

e Pa3ButMe y yuwamierocss WHTEpeca K MNPOTPAMMHPOBAHHIO W  HCCIEIOBATEIBCKON
ACATCIIbHOCTH,

e ®dopMUpOBaHHE HABBIKOB MTEPEHOCA TCOPETUUCCKUX 3HAHMI HA BBITIOJHCHHUE MPAKTHYCCKOTO
3a7aHus;

e PackpeITHe TPHUPOTHO-TBOPUYECKUX CHOCOOHOCTEW  ydYalIuxcs dYepe3 HWHTepec K
IIPOrpaMMHUPOBAHUIO U MOJIEIIMPOBAHUIO (& TAK)KE BBISIBJICHHE TBOPUECKHU OJJaPEHHBIX J€TEN);

e Pa3BuTHE MMO3HABATEIBHBIX CIIOCOOHOCTEH YYalUXCs: BHUMAHUE, MBIIUICHHE (B TOM YHCIIE
JIOTUYECKOE), TaMsATh, BOOOPaKCHHE;

e ®dopMupOBaHHE OPUEHTAIIMN HA JUYHOCTHBIC JTOCTHOKEHHUS (CBOMX COOCTBEHHBIX M JIPYIHX
YYaIUXCs TPYIIIIBI);

e Pa3BuTHE HABBIKOB CAMOKOHTPOJISI M B3AUMOKOHTPOJIS;

L q)OpMI/IpOBaHI/IG MOTHUBaAIIUHU BI)I60pa OCATCIIBHOCTU B JaHHOM HaHpaBJIeHI/II/I;

e Pa3BuTHe yMeHMS NPEACTABIATh U 3AIIUILIATH COOCTBEHHBIN MPOEKT.

BocnurarenbHble 3a1a4u:

DopMHPOBATh y YUAIUXCS YCHTINBOCTD U TPYIAOTIOOHE;
@opMHUpPOBATh AKKYPATHOCTb, ICTETUYECKHUN BKYC;

®opMHUpOBaTh KOMMYHHKATHUBHBIE HABBIKK pAOOTHI B MAJIOW TpyIIIe
(KoJIeKTUBe, pelIaroIIuM 0010 3a/1a4y) 100pOKENaTeILHOTO U
KOHCTPYKTUBHOTO CTHJISI B3AUMOOTHOIIICHUH C OKPYKAIOIIUMH;
CnocoOCTBOBaTh Pa3BUTHIO OPTAHU3ATOPCKHUX CITIOCOOHOCTEH;
OpueHTHPOBAaTh yJallluXcs Ha BKHEHUINE )KU3HEHHbIE [ICHHOCTH,

2. Coaep:xanue yueOHOro Kypca

BBenenue (2 4)

Aromaruzanua. OcHoBHble mNoHATUA. CeTb WHTEepHET. YMHBIA [OM. YMHBIA TOpO..
CoBpemennble Mozienu MHTepHeTa Beriell Ha KOHKPETHBIX IpUMepax.

OcHoBbl s13bIKa IporpammupoBanust C++ (4 4)

OcHoBHI s1i3b1Ka C++ 17151 HAaNUCaHUS CKETUYeH.

Ilnara Arduino. /laruuku, unrepdeiicsl BBoaa-BbIBOAA (5 1)

YeTpoiicTBO U (yHKIIMOHATBHBIE BO3MOXHOCTH TuiaT Arduino. AHaJIOTOBbIE M IH(POBHIC
CUTHanbl. BUIBI AaTYMKOB W MPUHIMIBI WX paboThl. MHTepdeiichl MOAKIIOUeHUs IaTYNKOB U
nepudepuiiHpIx ycrpoiicTB. Opranusanus pabodero Mecta npyu MOHTaKE IEKTPOHHBIX YCTPONCTB.
[IpaBuia TexHUKH 0€30MacHOCTH. IHCTpYMEHTHI U KOHTPOJIBHO-U3MEPUTENbHBIE TPUOOPHI.
IIporpammupoBaHue padoThl JATYUKOB U MHTepPdeiicoB BBOAA-BbIBOAA (5 4)

[TporpamMmmupoBanue pabOTHI ¢ JAaTYUKOM TeMIeparypbl W JaBieHus. [lomyueHue HaHHBIX
yepe3 mocieaoBareNbHbi nHTepdeiic. BpiBoa mokazanuii Ha AUCIUICH, TOAKIIOYEHHBIN K Arduino.
JlomonHuuTenbHble TOHATUA O si3blke C++ s ckerueil. IlpepeiBanus u Taiimepsl. OO6paboTka
curHainos. [logknrouenue k Arduino nHdpakpacHoro faTqyuka 1 pa3padoTka mIporpamMmmbl 17151 paboThl
¢ HuM. IIpuém curnanos ¢ UK-nynsra. [lonkmiouenne k Arduino yacoB peasibHOTO BPEMEHH, U
pa3zpaboTka mporpaMmmsbl i padboTel ¢ HUMH. [lonkmrouenue k Arduino rpaduyueckoro AucIuies, u
pa3paboTka nmporpaMmsl Jijis paboThl C HUM. BIBOA MOoKa3aHuil 1aTYNKOB HA TpadUIECKUI TUCIUICH.
[Tonkmouenrne kK Arduino JaTYUKOB PacCTOSIHUS, M pa3paboTKa MporpamMMmsbl A paboThl ¢ HUMH.
KoHnTpoapHOE nmpakTHuecKoe 3a/1laHue.

Cetu. CeteBble BO3MOKHOCTH I1aThI Arduino (2 4)



CereBbie B3aumojeiictBust B uaeonorun Murepnera Bemei. Wi-Fi, GSM, Bluetooth.
CereBbie mpoTokoJibl. CeTeBble BO3MOXKHOCTH IIJIAT paciiuperus Arduino.

Pa3pa0oTka nporoTumna cucreMbl aBTOMATH3AIlUM M yIIpaBjeHus1 Ha 6a3e miaarbl Arduino (13
1)

Boei6op Tembl u (opMupoBaHHS IeNe W 3aad MHIWBUIYATHHOTO TPOEKTA YyYallerocs.
Pa3paboTka MHAWBH YA IbHOTO IPOEKTA, 3JIEMEHTHOM 0a3bl. Onrcanue cxemsl poekTa. Peanuzanus
npoekra: Coznanue makera. Cozganue nportotuna. Co3fgaHue NPE3EHTALMM MPOEKTa. 3alliuTa
MIPOEKTa

3. Ilnanupyemble pe3y/ibTaThl 0CBOECHHS IPOrpaMMbl Y4eOHOI0 Kypca

JInyHOCTHBIE Pe3yJbTAThI
LIEHHOCTHOE OTHOIIEHHE K HCTOPUYECKOMY HACleAHio, NOCTHKeHusM Poccun B Hayke,

HCKYCCTBE, TEXHOJIOTHSIX, IOHUMAaHUE 3HAYCHUS MH()OPMATUKH KaK HAyKU B )KU3HU COBPEMEHHOTO
o0111eCTBA;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;

CIIOCOOHOCTh OIEHMBATH CUTYAIMIO M NMPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICH HA
MOpaJIbHO-HPABCTBCHHBIE HOPMBI U IICHHOCTH, B TOM YHUCJIC B C€TH VIHTEepHET;

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIIOYAsi SCTETUKY HAYYHOTO U TEXHUYECKOTO TBOPUECTBA,

CIOCOOHOCTh BOCIPUHUMATH Pa3jIMyYHbIC BHJIBI UCKYCCTBA, B TOM YHCIIE OCHOBAaHHBIC Ha
WCIIOJIb30BaHUU HH()OPMAIIHOHHBIX TEXHOJIOTHIA;

c(hOpMHUPOBAHHOCTH 370POBOTO U 0€30I1aCHOT0 00pa3a KU3HHU, OTBETCTBEHHOTO OTHOIIICHUS K
CBOEMY 3JIOPOBBIO, B TOM YHCJI€ U 32 CU€T COOI0/IeHUs] TpeOOBaHMI 0€30MacCHON AKCIUTyaTaluu
CpeACTB UHPOPMAIMOHHBIX ¥ KOMMYHUKAITUOHHBIX TEXHOJIOTHH;

TOTOBHOCTh K AKTUBHOW JICATEIILHOCTH TEXHOJIOIMYECKOW HAINpaBICHHOCTH, CIHOCOOHOCTh
WHUIIUUPOBATH, INIAHUPOBATH M CAMOCTOSATEIHHO BEITIOIHATH TAKYIO JESTCIEHOCTD;

uHTEpeC K cdepaM NpoPecCHOHATBHON eATENIbHOCTH, CBSI3aHHBIM C HH()OPMATHKOH,
POrpaMMHUPOBAHUEM M HWH(POPMALMOHHBIMUA TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JIOCTHIKECHHSIX
MH(DOPMATUKM U HAyYHO-TEXHUYECKOTO MpOrpecca, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymiei mpodeccuu U peain30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI,

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHMIO  caMO00OPa30BaHUIO Ha TPOTSHKEHUH BCEH KHU3HH,

OCO3HaHHWE TI00abHOTO XapaKTepa SKOJOTHYECKUX MPoOJIeM U MyTed UX pelieHusi, B TOM
quclie ¢ Y4€TOM BO3MOKHOCTEH HH()OPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA;

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
MHGOPMATHKH, JOCTIKEHHISIM HAyIHO-TEXHUIECKOTO IIporpecca U 00IIeCTBEHHOH PAaKTHKH, 33 CUET
MMOHUMAaHHUS POJIH UH()OPMALIMOHHBIX PECYPCOB, HH(POPMAIIMOHHBIX MPOIECCOB M HH(POPMAITMOHHBIX
TEXHOJIOTHUH B YCIOBUIX IUPPOBOI TpaHChHOpMAIIMK MHOTHX c(ep )KU3HU COBPEMEHHOTO 00IIIeCTBa;

MertanpeameTHble pe3yJabTaThl
YHuBepcalbHbIE 1I03HABATENIBHBIE IEHCTBUS
basoBble tornueckue necTBUs:

CaMOCTOATENIbHO (OPMYJIMPOBATh W aKTyaJH3UpOBAaTh IpOOJeMYy, paccMarpuBarh &
BCECTOPOHHE; YCTAHABIMBATh CYIIECTBEHHbI TMPU3HAK WM OCHOBaHUS JJsi CpaBHEHUS,
KJaccu(uKauy 1 0000IIEeHHS; ONIPEeNATh e AeATeIbHOCTH, 3aJaBaTh MapaMeTPbl U KPUTEPUU
WX JOCTUXKEHHUS; BBISABIATH 3aKOHOMEPHOCTH U TMPOTHUBOPEYMS B PacCMaTpPUBAEMBIX SIBICHUSIX;
pa3pabarpiBaTh IUIaH peIIeHUs MpoOJieMbl € YYETOM aHAJIM3a HMEIOIIMXCS MaTepuajbHBIX WU
HEMaTepHaJIbHbIX PECypCOB; BHOCHTb KOPPEKTUBBI B JAESTEIbHOCTb, OLEHUBaTb COOTBETCTBHE
pE3yNBTATOB LIESAM, OLICHUBATh PUCKHU MOCIEACTBUMN AEATEIBHOCTH; KOOPAUHUPOBATH U BBIOJIHATH
paboTy B YCIOBUSAX PEAIbHOTO, BUPTYAIbHOIO U KOMOMHHUPOBAHHOTO B3aHMMOJAEWUCTBUS;, pa3BUBATh
KpeaTHMBHOE MBIIIJIEHUE [TPU PELICHUN KU3HEHHBIX MPOOIeM.



bazoBnie HccaenoBaTenbCKUe JSHCTBUS:

BJIAJCTh HABBIKAMHU Y4YEOHO-MCCIIEAOBATEIBLCKON U TMPOCKTHOM ACSATEIHPHOCTH, HABBIKAMHU
pasperieHust mMpooieM; CrOCOOHOCTBI0O W TOTOBHOCTHIO K CaMOCTOSITEIBHOMY IOMCKY METO/IOB
pelieHusl MPaKTUYECKUX 3aja4, TPUMEHEHHIO Pa3JIMYHBIX METOAOB IMO3HAHUS, OBJIAJICHUE BHJIAMH
JESATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHMS, €ro MHTEpIpeTalud, OpeoOpa3oBaHUI0 M
MIPUMEHECHUIO B Pa3UYHBIX YYEOHBIX CHTyaIlUsX, B TOM YHCIIC TPH CO3JaHUU YYEOHBIX H
COILIMATILHBIX MPOEKTOB; (DOPMUPOBAHME HAYYHOTO THUIIA MBIIUICHUS; CTABUTh U (POPMYIUPOBATH
cOOCTBEHHBIC 3aJlauyd B 0Opa30BaTEIBHON JEATCILHOCTH W JKU3HEHHBIX CHUTYaIlUSX; BBISBISATH
MIPUYMHHO-CJICICTBEHHBIC CBSI3M W aKTyaJlM3WpOBaTh 3a/iady, BBIABUTATh TUIOTE3y €€ peIleHUs,
HaxOJWTh apTyMEHTHI JJIsl JOKa3aTeIbCTBA CBOMX YTBEPKICHUM, 3a/1aBaTh MapaMeTPbl U KPUTCPUU
pelIeHus; aHAIM3UPOBATh MOJTYUYEHHBIE B XOJI€ PELICHUS 33/1a4d Pe3yJIbTaThl, KpUTUYECKU OLICHUBATh
WX JOCTOBEPHOCTH, IPOTHO3MPOBATh W3MEHECHHE B HOBBIX YCJIOBHSX; JaBaTh OIICHKY HOBBIM
CUTYAIHIM, OIICHUBATh IPUOOPETEHHBIN OIBIT; OCYIIECTBIISATH LIEJICHAIPABICHHBIN MMOUCK MepeHoca
CPEICTB M CIIOCOOOB JCHCTBHUA B NPO(ECCHOHAIBHYIO CpEay; YMETh IEPEHOCHUTh 3HAaHUS B
MO3HABATEIFHYIO M TIPAKTHYECKYIO 00JIacTH )KU3HEIEATEIbHOCTH; YMETh HHTETPUPOBATH 3HAHHMSI U3
Pa3HBIX MPEIMETHBIX 00acTei; BBIIIBUTaTh HOBBIC WJCH, MpEIaraTh OPUTHHAIBHBIC MOIXOABI U
pelIeHus; CTaBUTh MPOOJIEMBI U 331a4H, JIOMYCKAIOIIHNE alIbTEPHATUBHBIC PEIICHHUS.

Pabota ¢ nuapopManueii:

BJIQJICTh HABBIKAMU IMOJTyYEHUS HH()OPMAIINY U3 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIHHO
OCYIIECTBIIATH IOUCK, aHAJIN3, CUCTEMATU3ALIMI0 U MHTEPIPETAUI0 HHPOPMALIMH PA3TUYHBIX BUI0B
u (GopM TpENCTaBIICHUS; CO37aBaThb TEKCTHI B Pa3MYHBIX (opMarax ¢ Y4ETOM Ha3HAUYCHUS
uHpOpMalUu U IEJIEBOM aydUTOPHH, BBIOMpas ONTHUMAIbHYIO (OpMY TNpEACTaBICHUS U
BH3YQJIM3AIMH;, OICHUBATh JOCTOBEPHOCTh, JICTUTUMHOCTh WH(MOpMAIuu, €€ COOTBETCTBUE
MPAaBOBBIM M MOPAJIBHO-ITUYCCKUM HOpPMaM; HCIIOIb30BaTh CpeAcTBa HH(GOPMAIIMOHHBIX H
KOMMYHHUKAITUOHHBIX ~ TEXHOJIOTUH B  PENICHHWH  KOTHUTHBHBIX, KOMMYHHKAaTHBHBIX |
OpraHU3AIMOHHBIX 33Jla4 C COOJMIOACHHUEM TpPEOOBAaHUN ASPrOHOMHUKH, TEXHHKH O€30MacCHOCTH,
TUTUEHBI, PECYpPCOCOCPEIKEHUS, TMPABOBBIX M OTUYECKUX HOPM, HOPM HH(OPMAITMOHHON
0€301acHOCTH; BJIQJICTh HAaBBIKAMHM PACIIO3HABAHUSA W 3alIUThl MHPOpPMaNUU, WHOOPMAITMOHHON
0€30IMaCHOCTH JTUYHOCTH.

YHuBepcaibHble KOMMYHUKATUBHBIC JCHCTBHS
OO01enue:

OCYIIECTBIATh KOMMYHHKAIIMM BO BceX cdepax >MKU3HHU; pacro3HaBarh HeBepOajIbHbIC
cpernctBa OOIIEHUs, TOHMMATh 3HAYEHUE COIMATBHBIX 3HAKOB, pACIO3HABaTh MPEANOCHUIKA
KOH(IUKTHBIX CUTYallUi U YMETh CMATYATh KOH(IMKTHI; BIAJACTh Pa3IMYHBIMU CIIOCOOaMU OOTIIEHNUS
Y B3aMMOJICHCTBHUSI; apT'YMEHTUPOBAHHO BECTH JIUAJIOT; Pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOIO TOUKY
3peHHsl.

CoTpyaHuuecTBo:

MOHMMATh U WCIMOJNb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHAMBHAYaJIbHOH paboTHI;
BBIOMpATh TEMATUKY U METOJIBI COBMECTHBIX JICHCTBUI ¢ YIETOM OOIINX MHTEPECOB U BO3MOXKHOCTEH
KaXXJO0TO YIeHa KOJUICKTHBA; MPUHUMATh IENM COBMECTHOW MAeATEIbHOCTH, OpraHW30BBIBATH WU
KOOPJAMHUPOBATH JCUCTBUS MO €€ JOCTHKEHHIO: COCTABIIATH TIJIaH JEHCTBUM, pACTIPEIEISITh POJIU C
y4€TOM MHEHHUH Y4YaCTHHMKOB, OOCYXJaTh PE3YyJIbTaThl COBMECTHOH pabOThI; OIEHUBATh Ka4eCTBO
CBOETO0 BKJIAJIa U KaXKJOTO YYaCTHUKA KOMAH/IbI B OOIIIMN PE3YAbTAT MO pa3paboTaHHBIM KPUTEPUSIM;
npeJyiaraTb HOBbIE MMPOEKTHI, OIICHUBATh UJIEU C TIO3UIINY HOBU3HBI, OPUTHHATLHOCTH, TIPAKTUYECKON
3HAYUMOCTH; OCYIIECCTBIISITh TO3UTUBHOE CTPATETUYECKOE TIOBEICHHE B PA3IMYHBIX CHTYAIUsX,
MPOSIBIISITH TBOPUECTBO U BOOOpaKEHUE, OBITh MHUIIUATHBHBIM.

YHUBepcalbHbIE PETYASTUBHbBIC JEHCTBUS
Camoopranusanusi:

CaMOCTOSITENIbHO OCYIIECTBIISITh IMO3HABATEIbHYIO JESTENbHOCTh, BBISBISTH MPOOIEMBI,
CTaBUTh U (HOPMYIMPOBATH COOCTBEHHBIE 3a7]aui B 00pa30BaTEIHHON NEATETLHOCTH U JKM3HEHHBIX
CUTYAIIHIX; CAMOCTOSITENILHO COCTABIIATH IUIAH PEIICHHUs MPOOIEMBI ¢ YIETOM UMEIOLTUXCS PECYPCOB,



COOCTBEHHBIX BO3MOXKHOCTEH M TPEANOYTCHUM; aBaTh OIEHKY HOBBIM CHUTYAIHsIM; PaCIIUPSATh
pamMKy yuyeOHOro mpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUI; Jenarb OCO3HAHHBIA BBHIOOD,
apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTh 32 DPEIICHUE; OICHUBATH NMPUOOPETEHHBIN OIIBIT;
crocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBIICHUIO MIMPOKON 3PYIULIMK B Pa3HBIX 0OJACTSIX 3HAHUH,
MTOCTOSTHHO TOBBINIATH CBOM 00Pa30BaTEIBHBIN U KYJIBTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTb, OLICHUBATH
COOTBETCTBHE PE3YJIbTATOB LIEJISIM; BIIaJeTh HABbIKAMU MO3HABATEIBHON pedieKCHH KaK OCO3HAHUS
COBEpLIAEMBIX JIEMCTBUI U MBICIUTEIbHBIX IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHU; HCIIOJIb30BaTh
npuéMbl pedIeKCUH AJIs OLUEHKHU CUTYalluH, BRIOOpA BEPHOTO PELICHUS; YMETh OIICHUBATh PUCKH U
CBOEBPEMEHHO MPUHUMATh PELICHUS 10 UX CHUKEHUIO; IPUHUMATh MOTHUBBI U APTYMEHTHI APYTUX
IIPU aHAJIU3E PE3YIbTATOB ACATEIBHOCTH.

IIpenmeTHbIe pe3yabTarhl
B pesynbrare oOyuenus yyamuecs: OynyT 3HATh:
e mpaBmiIa 0€301acHOM PabOTHI;
OCHOBHBIE KOMITIOHEHTHI KOHCTPYKTOPOB Arduino;
BUJIBI IATYNKOB U HHTEP(EHCOB BBOA-BBIBO/IA;
KaK MCIOJIb30BaTh CO3/IaHHBIE TPOTPAMMBI;
CaMOCTOSITENIFHO PelIaTh TEXHMYECKUE 3a/1a4 B IIPOLIECCe
KOHCTPYMPOBaHUSI aBTOMATH3MPOBAHHBIX CHUCTEM (IUTAHWPOBAHHE MPEICTOSIINX JCHCTBUM,
CaMOKOHTPOJIb, TPUMEHSTH IOJyYCHHbIE 3HAHUS, MPUEMBI M OIBIT KOHCTPYHPOBAHUS C
UCIOJIb30BAaHUEM CIICLIUATIBHBIX 3JIEMEHTOB, H IPYTUX OOBEKTOB U T.11.);
® CO3[aBaTh pealbHO JICHCTBYIOIIME MOJAETH ABTOMATH3UPOBAHHBIX CHUCTEM IPH TTOMOIIN
CHeIHAlIbHBIX AJIEMEHTOB IO pa3paboTaHHON cXeMe, 10 COOCTBEHHOMY 3aMBbICITY;

® C03/aBarb IIPOrPaMMBbI Ha KOMIIBIOTEPE IS PA3JIMYHBIX ABTOMAaTU3UPOBAHHBIX CUCTEM;
® KOPPEKTUPOBaTh MPOrpaMMbl P HEOOXOJUMOCTH;
® JIECMOHCTPUPOBATh TEXHUYECKHE BO3MOKHOCTH aBTOMAaTU3HPOBAHHBIX CHCTEM;
® OCHOBBI s3bIKa IporpaMMupoBanus C++;
YMETb:

e paboTarb C JIUTEPATypo, C JKypHaJIaMmMH, C Karajoramu, B HHTEpHETe (U3ydaTb U
oOpabaTbIBaTh HHPOPMALIHIO);

® CaMOCTOATENbHO pEIIaTh TEXHUYECKHME 3aJadyd B  IIPOLECCE  KOHCTPYMPOBAHUS
aBTOMATH3MPOBAHHOW CHCTEMBI (IJITAHMPOBAHUE MPEJCTOSIUX JeHCTBUI, CAMOKOHTPOIb,
MNPHUMCHATH IOJYUYCHHBIC 3HAHUA, IMMPHUEMbI U OIIBIT KOHCTPYHPOBAHUA C HCIIOJIB30BAHUCM
CHeIHabHBIX YIEMEHTOB U T.11.);

®  CO3IaBarh JCHCTBYIOIINE IPOTOTUITBI ABTOMATH3UPOBAHHBIX CHCTEM Ha OCHOBE Arduino;

e CO3JaBaTh NPOrPaMMBbl Ha KOMITBIOTEPE, C UCIIOIb30BaHUEM s3bIKa MporpammupoBanus C++;

e mepenaBarh (3arpyxarb) MporpamMmal;

® KOPPEKTUPOBATh MPOTrPaMMbI IPU HEOOXOTUMOCTH;

® JIEMOHCTPHPOBATH TEXHUYECKUE BO3ZMOXKHOCTH MPOTOTUIIOB aBTOMaTU3UPOBAHHBIX CUCTEM;

® CaMOCTOSTENIbHO HAXOJWTh CHJIbHBIE M CJ1a0bleé CTOPOHBI KOHCTPYKIUH, OCYILECTBIATH

KOHTPOJIb KauecTBa pabOoThl JPYT IpyTa.
4. Temaruuyeckoe IVIAaHMPOBaHUeE

No KonuuectBo
ILI1. Tewa 4acoB

1 |BBenenue 2




2 |OcHOBBHI si3bIKa TporpamMmmupoBanus C++ 4
3 |IInara Arduino. Jlatunku, natepdeiicsl BBoJa-BbIBOAA 5
4 |IIporpammupoBaHue pabOThI JaTYUKOB U HHTEP(EHCOB BBOAA-BHIBOIA 10
5 |Pa3paboTka mpoTOTHIIa CUCTEMBI AaBTOMATHU3aLlMU U YIIPaBJIeHHUs Ha 06a3e IIaThl 13
Arduino
Hroro 34
5. Iloypo4Hoe miIaHUpOBaHUE
No Tema ypoka Kou-Bo yacos
BBenenue (2 4)
1 ABtomatu3ainysg. OCHOBHEIE TTOHATHUS 1
) Certb UnTepuer. YMHbIN J0M. YMHBII ropoa. CoOBpeMEeHHbIE 1
Mozenu MHTepHeTa Bemell Ha KOHKPETHBIX IPUMEPAX.
OcHoBbI s13b1Ka IporpaMmupoBanus C++ (4 u)
3 OcHoBbI s13b1Kka C++ 11 HATMCaHUs CKETYEH. 4
ILnara Arduino. /IlaTuuku, uaTepdeiicsl BBoAa-BbIBOAA (5 1)
4 YcTpoiicTBO U (PyHKIMOHATBHBIE BO3MOKHOCTH 1iat Arduino. )
AHanoroBblie ¥ HU(PPOBBIE CUTHATIBL.
5 Bunbl 1aT4MKOB U PUHIUIIBI KX PaboThl. MIHTEpdeiich ’
MOJIKITIOYEHUS! TaTINKOB ¥ Mepu(EepHIfHBIX YCTPOUCTB.
Opranuzanus pabodero MecTa Mpu MOHTaXE dJEKTPOHHBIX
6 ycrporictB. [IpaBuiia Texauku 0e3omnacHocTd. MTHCTpYMEHTHI 1 1
KOHTPOJIbHO-U3MEpUTENbHbIE IIPUOOPHI.
I[IporpammupoBanue padoThl JaTYUKOB M MHTep(eiicoB BBoAa-BbiBoAA (10 1)
[IporpamMmmupoBanue pabOTHI C JaATYMKOM TEMIIEPATypPhI U
7 nasieHus. [lonyuyeHue naHHBIX Yepes3 MociieJ0BaTeIbHbIN ’
unTepdeiic. BeiBon mokazaHuii Ha TUCIUICH, TOIKITIOYEHHBIN K
Arduino.
3 JlonosIHUTENBbHBIE TIOHATHUSA O A3bIKe C++ I CKEeTYEH. )
[IpepriBanus u Taiimepsl. OOpabOTKa CUTHAJIOB.
9 [Moaxmouenue k Arduino nHdpakpacHOro JaT4rKa U pazpaboTka 1
porpaMMsl i1t paboTel ¢ HUM. [Ipuém curnanos ¢ UK-mynbra.
10 [Moakmrouenue k Arduino 4acoB peaqbHOTO BpEMEHH, U pa3paboTKa 1
MIPOrPaMMBI JIJIsl paOOThI C HUMH.
[Toaxmouenne k Arduino rpadudeckoro aucmies, u pa3padoTka
11 MIPOrPaMMBI JIJIsl padoThI ¢ HUM. BBIBOJ MOKa3aHUil TaTYMKOB HA 1
rpaduyeckuil AUCILIeH.
12 [Moaxmrouenue Kk Arduino 1aTYMKOB pacCTOSHUS, U pa3padOTKa 1
MIPOrpaMMBbl JiIsl pabOThI C HUMU.
13 KoHTpoibpHOE IpakTHUECKOE 3a1aHNE 1

Cetn. CereBble BO3MOKHOCTH IJ1aThI Arduino (2 4)




14

CereBble B3auMoieicTBuUs B uneosnoruu Muatepaera Bement. Wi-Fi,

GSM, Bluetooth. CereBbie mpoTOKOIbl. CeTeBBIE BO3MOKHOCTH
mIaT pacmupenus Arduino.

Pa3pa0orka nporoTuna cucreMbl AaBTOMATH3ALMH U yIIpaBJieHHUs Ha 0a3e miaTbl Arduino

(13 v)
15 Br16op TeMbl u hopmupoBaHUS 1IeNei U 3a/1a4 WHIUBUyaTbHOTO 1
MPOEKTa y4alierocs
16 Pa3paboTka HHIUBUAYATBHOTO TPOEKTA, DIEMEHTHON 0a3bI 4
17 Onucanue cxeMbl MPOEKTa 1
18 Peanuzanus npoekra: Coznanue makera. Co3aHue mpoTOTHUIIA. 5
19 Co3znanue npe3eHTau nNpoeKkTa 1
20 3amnuTa npoeKTa 1
Ne Tema ypoka Kon-Bo yacos
BBenenue (2 u)
1 ABTomarusanusa. OCHOBHEIE HOHSATHSI 1
) Cetp UnTepHet. YMHBIN 10M. YMHBII ropoa. CoBpeMeHHbIE 1
Mozenu MutepHera Belelh Ha KOHKPETHBIX IpUMEpax.
3 OcHOBBHI A3b1ka C++ U1 HAIIMCAHUS CKETYEHN. 4
4 OcHoBHI A3bIKa C++ 1151 HalTMCaHUs CKETYEH.
5 OcHOBBHI A3b1Kka C++ i1 HAIIMCAHUS CKETYEH.
6 OcHoBHI A3bIKa C++ 1151 HalTMCaHUs CKETYEH.
7 YcTpoiicTBO U (YHKIIMOHATIBHBIE BO3MOXKHOCTH MaT Arduino. ’
AHanoroBbie ¥ U(GPOBBIE CUTHABI.
3 YcTpoiicTBO U (YHKIIMOHATBHBIE BOZMOXKHOCTH MaT Arduino.
AHanoroBbie ¥ U(GPOBBIE CUTHABI.
9 Bunbl 1aT4MKOB U MPUHIMIIBI UX paOOTHl. IHTEpdeiich >
MOJIKJIFOUEHUS JATYUKOB U MepUGEPUITHBIX YCTPOMCTB.
10 Bunbl 1aT4MKOB U MPUHIMIIBI UX paOoTHl. IHTEpdeiich
MOJIKJIFOUEHUS TATYUKOB U MepUGEPHIHBIX YCTPOMCTB.
Opranu3zanus pabodero MecTa pu MOHTaXe 3JIEKTPOHHBIX
11 yctpoiicTB. [IpaBuia TexHuku 6e3onacHOCTH. IHCTpYMEHTHI U 1
KOHTPOJIbHO-U3MEPUTEIBbHBIE TPUOOPHI.
[IporpamMmmupoBanue pabOTHI C JaATYMKOM TEMIIEPATypPhI U
12 nasneHus. [lonydeHne 1aHHBIX Yepes Mocae10BaTeIbHBIN ’
unTepdeiic. BeiBox mokazaHuii Ha TUCIUICH, TOIKITIOYEHHBIN K
Arduino.
[IporpamMmmupoBanue paboOThI C JATYMKOM TEMIIEPATYpPhI U
13 nasneHus. [lomydeHne maHHBIX Yepe3 Mocaea0BaTeIbHBIN
unTepdeiic. BeiBox mokazaHuii Ha TUCIUICH, TOIKITIOYEHHBIN K
Arduino.
14 JlormomHUTEIbHBIC TOHATHS O A3bIKe C++ JIJI CKeTYCH. )

[IpepbiBanus u Taitmepsl. OOpaboOTKa CUTHAJIOB.




JomnomauTenbHbIC TOHATHUS O 3bIKe C++ JJ1 CKeTYCH.

15 .
[IpepsiBanus u Taiimepsl. O6pabOTKa CUTHAIOB.
16 [Tonxmouenue k Arduino nHGpakpacHOTo AaT4MKa U pazpaboTka
IIporpaMMsl Juist padboTel ¢ HUM. [Ipuém curnanos ¢ UK-nynera.
17 [Tonxmouenue k Arduino 4acoB peanbHOI0 BpEMEHH, U pa3padoTKa
MporpamMMsbl J1Jisi paboThl C HUMHU.
[Tonxmouenue k Arduino rpaguueckoro gucmies, 1 pazpadboTka
18 rporpamMmsl Jijist paboThl ¢ HUM. BBIBOJI MOKa3aHu# JaTYUKOB Ha
rpagu4YecKuid TUCILICH.
19 [Moxxmrouenue Kk Arduino 1aTYMKOB paCcCTOSIHUS, U pa3padOTKa
MIPOrpaMMBbI JiJIsl pabOThI C HUMHU.
20 KonTposibHOE npakTHyecKoe 3a1anne
CereBble B3aumoieiicTBus B uaeonoruu Murepuera Bemeit. Wi-Fi,
21 GSM, Bluetooth. Cerebie npoTokosbl. CeTeBble BO3MOKHOCTH
miat pacmupenust Arduino.
CeteBble B3auMoJieicTBUs B uaeosnoruu Muatepuera Bemeit. Wi-Fi,
22 GSM, Bluetooth. CeteBbie mpoToKObl. CETEBBIE BO3MOKHOCTH
miat pacuimpenusi Arduino.
23 Br16op TeMbl 1 opMupoBaHUs 1I€NIEH U 33]1a4 MHAUBUIYaTbHOTO
MIPOEKTa yyalierocs
24 PazpaboTka WHAMBHYyaTHHOTO MPOEKTA, SJIEMEHTHON 0a3bl
25 Pa3paboTka HHAUBUAYATBHOTO MTPOEKTA, SIEMEHTHON 0a3bl
26 Pa3paboTka HHAMBUAYATBHOTO MIPOEKTA, DIEMEHTHON Oa3bl
27 Pa3paboTka HHIUBUAYAITBHOTO TTPOEKTA, SIEMEHTHON 0a3bI
28 Onucanne cxemsl IPOEKTa
29 Peanuzarus npoekra: Coznanue maketa. Co3anue mpoTOTHUIIA.
30 Peanuzanus npoekra: Coznanue makera. Co3gaHue NpoTOTHUIIA.
31 Peanuzanus npoekra: Coznanue Mmaketa. Co3gaHue NpoTOTUIA.
32 Peanuzamus npoekra: Coznanue maketa. Co3manue mpoTOTHIIA.
33 Coznanue npe3eHTanuy nNpoeKTa
34 3ammTa nmpoeKTa
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