Hwuxeropoackuii rocyapCTBEHHbIN TEXHUYECKUM YHUBEPCUTET
nM. P.E.Anekceesa
@aKkynbTET TOBY30BCKOM IIOAIOTOBKU U TOIIOJHUTEIbHBIX
00pa30oBaTeNbHBIX YCIYT

YTBEPXIAIO:

[TpopekTop no yuebHoii pabore
E.I''IBamikun
«_» 2018r.

Padouasi nporpamMmMa 0CHOBHOI'O 00y4eHHsI 110 POOOTOTEXHUKE ISl yUAITUXCS
cpeaHeil Bo3pacTHOM rpynmsl (7-11) kiacchl

Hu»Huit HoBropoa 2018r.



Pabouan nporpamma yTBepKAeHa Ha 3acefaHum ....

« » 2018r.

COIMNMACOBAHO:

Oekan 4N n JOY

Onpektop UHIJ

«

»

M.E.Bbywyesa
2018r.

«

»

A.b.JapbeHKoB
2018r.




IHosicHUTEILHAA 3aNIUCKA

YenoseuecTBo BOILIO B 2] BEK ¢ TEHAEHIMEN CTPEMUTEIBHOIO POCTA OJIN
CJIO’KHBIX HayKOEMKHUX IIPOU3BOJICTB, TPEOYIOLIUX BCE 00JI€€ MHTEIUIEKTYaIbHbBIX
aBTOMATU3MPOBAHHBIX 0OBEKTOB ynpaiaeHUs. KOHTposuiepsl, pa3indyHbie
MUKPOIIPOLIECCOPHBIE PETYIATOPHI, cucTeMbl Torcka U GPS Bce cuiibHEe BXOIAT B
JKU3Hb CPEJHETO YeJIOBEKa IUIaHeThl. Eie 15 et Ha3an o TakoM cpencTse
OOIIeHHs, KaK COTOBBIN Tene(doH ¢ MPOCTHIMH (PYHKIIHUAMHU BbI30Ba COOECETHUKA U
coctasiennst CMC, cpeHecTaTH4eCKUI TOPOKAHUH MOT TOJIBKO MeuTaTh. B
HaCTOsAIIEee BpeMs Tee(OHbI MPEBPATUIUCH B MOITHBIE, MHOT03a/1a4HbIC
YHUBEpCaJIbHbIE YCTPONCTBA, TOMOTAIOIINE CBOEMY BIIAJIENbILYy HE MIOTEPSATHCS B
MOPE BCE BO3PACTAIOMIETO KOJIMYECTBA HH(POPMALIUK.

['1aBHBIM CEKpEeTOM OYAYIIEro pocTa MPOU3BOAUTENBHOCTU TPYJAa HEKOTOPHIE
UCTOYHHUKHU CUUTAIOT POOOTOB. Jpyrue neneroT HaJiexk 1y OCBOOOKACHUS YeJIOBEKa
OT MOHOTOHHOTI'O, PyTUHHOTO TpYyZa, HE IPUHOCSIIETO YAOBIETBOPEHUS U
HaIIPSDKEHUS BCEX TBOPUYECKHX, CO3UAATENBHBIX CHII. TpeTbH HAaIEI0TCs yepes
CO3JaHME UCKYCCTBEHHOTO MHTEIUIEKTA IOCTUYb IPUPOAY CaAMOT0 YEJIOBEKA U €T0
IJIABHOTO Opyaus — Mo3ra. Tak Wim uHade, OAHOU U3 3a7a4 COBPEMEHHOTO
o0pa30BaHUsI SBJIETCSA HE CKOJIBKO a/IallTallusl CTAHOBAILIETOCS MOJIOJIOTO
YeJI0BeKa K peasinsiM Hallel ®U3HHU, HO CKOJIBKO (hOpMHUPOBaHHE MTPaBUIIBHOTO
OTHOIIIEHHS K OBICTPO HIAraroiieMy TeXHuueckomy nporpeccy. Eie 6onee yem 80
JIET Ha3aJ BBIIAKOLIUINCS PYCCKUI y4eHbI BepHaackuil npu3bIBall CO BHUMAHUEM
OTHECTUCH K ITUYECKON CTOPOHE HAYKU U COM3MEPSTH KAXKIbIK CBOU IIar K
TEXHUYECKOMY COBEPIIEHCTBOBAHUIO C POCTOM BHJIEHHUS BCE BO3PACTAIOIINX
NOTPeOHOCTEN YuenoBedYecTBa U BO3MOKHBIX MOCIEACTBUI OT HEBEPHOT'O
IPUMEHEHUSI HAYYHBIX OTKPBITHIA.

Ieab kypca: oOyducHHE yJammxcsl y4eOHbIX 3aBeICHUI OCHOBaM POOOTOTEXHHUKH,
porpaMMHUpOBaHus. Pa3BuTHE TBOPUESCKUX CITIOCOOHOCTEH B IIpoIiecce
KOHCTPYUPOBAHUS U TPOCKTUPOBAHMUSI.

3amauu Kypca:

[To3HaKOMHTE C YBJICKATEIbHBIM MUPOM POOOTOTEXHUKH.

[ToMo4b OBNIAZICTh HABBIKAMHU U TIPHEMaMU KOHCTPYUPOBAHUS.

Hayuuth ocHOBaM anTOpUTMU3AIMHA U IPOTPAMMHUPOBAHUSI.

Hayuuth npuMeHsITh pOOOTOTEXHUKY TSl PEIICHUS PEATBbHBIX MPOOJIeM U
3ajad.

e Hay4yuTh JOTHYHO MBICTHTH, TBOPUYCCKH MOJIXOIUTH K PEIICHUIO
MOCTABJICHHBIX 3a71a4, POBOIUTH UCCIEAOBAHUS, CO3/1aBaTh MPOEKTHI U
paboTaTh B KOMaHJIE.



DyHKUIMH Kypca:

® BBISIBJICHUE YYAIllUXCsl LIKOJI TOpoja U 00JacTH YBJICUEHHBIX
TEXHUYECKUM TBOPUYECTBOM U B YACTHOCTH POOOTOTEXHUKOIM;

® CO3JaHUE YCIIOBUHM JUJIsl OpPraHM3allii BBICOKOMOTHUBUPOBAHHON Yy4eOHOU
NEATEIbHOCTH 110 IPOCTPAHCTBEHHOMY KOHCTPYHPOBAHHUIO,
MOJICJIMPOBAHUIO U ABTOMAaTUYECKOMY YIIPABJIEHUIO;

® CO3/JaHHME CHCTEMbI MEXIIPEIMETHOIO B3aUMOJCUCTBUS U
MEXIPEAMETHBIX CBA3€H HMH(OPMATHUKH, MAaTEMATUKU U (PU3UKH;

® y4acTHE 3aHHUMAIOLIUXCS B rpyNIax, B KOHKypcax, BICTaBKaX, OJMMIINAJIAX;

® [OJy4Y€HUE MPAKTUYECKUX HABBIKOB IIPU U3TOTOBIIEHUU JEHCTBYIOLIUX
(U3HMYECKUX MAKETOB M 00pa3LoB O COOCTBEHHBIM POEKTaM.

OcHoBHas (hyHKLMS MpEroAaBaTeNs B JAHHOM KypCE COCTOUT B
«COIIPOBOXKIEHUN) YYaILETOCs B €70 ITI03HABATEIBbHOM AEATEIBHOCTH, KOPPEKLUU
paHee MOJyYEHHBIX YYallUMUC 3HAHWUMN.

TpedoBaHNsI K YPOBHIO 0CBOEHHS Kypca

Martepuan Kypca J1oJkeH ObITh OCBOEH Ha 0a30BoM ypoBHe. [IpenogaBaTens
MOJKET POBECTH MPAKTUYECKUE PAOOTHI, B KOTOPBIX TpeOyeTcs M0Ka3aTh yMEHHUS
1o cOOpKe ¥ MPOrpaMMUPOBAHUIO POOOTOB.
OCHOBHBIMM pe3yJIbTaTaMU OCBOCHHS COJEPKAHMS Kypca YUAIIUMHCS MOKET
OBITh ONpeIeTIeHHbI Ha0Op 0011Iey4eOHbIX YMEHHUM, a TAKKE OINbIT BHEYPOUHOU
NEeSATEIbHOCTH, COACPKATEIBHO CBSI3aHHOM C MPEIMETHBIM MOJIEM —
POOOTOTEXHUKOM.
HauyuHnaeTcs Kypc ¢ 03HAaKOMUTENBHOTO BBOJAHOTO 3aHATHUS, HA KOTOPOM
OCYILECTBIsIeTCS cOOpKa MepBOro pod0Ta 1Mo MHCTPYKIMK U JaeTcs OIUCAHUE
OCHOBHBIX €0 y3JI0B. Ciienyroliee 3aHsATHE TOCBAIIAETCS CO3MAHUI0 MPOCTEUIINX
IporpaMM yIpasisieMOro B3aUMOJCHCTBUS poOOTa ¢ OKPYKarOIIUM
IIPOCTPAHCTBOM.
Bosmosknas (opma UTOroBO#t arTecTanyu:;
e (COopka u mporpaMMUpPOBaHUE POOOTA 110 MHAUBUAYATEHOMY 3aTaHUIO
MpernoiaBaTe’is.
e VYyactue B cocTsa3anusx npopoauMbix kak HI'TY um. P.E. Anekceesa, Tak u
CTOPOHHUMH OpraHU3alHIMHU-TIApTHEPAMHU.

OxugaeMbIi pe3yJbTaT U3yYeHHUS Kypca

YYalIMUCH JOJI2KEH 3HATh

3HATH/TIOHUMATh:
. CYILIECTBO MOHSTUS AJITOPUTMA; TPUMEPHI AITOPUTMOB;
. KaK KOHCTPYUPYIOTCS pOOOTHI C UCIIOIb30BaHUEM 0a30BBIX AJIEMEHTOB

KOHCTPYKIIHH,



. OCHOBHBIE 3aKOHBI MEXaHUKH, TIO3BOJIAIONINE COOPATh YCTONYMBYIO U

aJICKBaTHYIO MOJICNTb POOOTa.
. Kak pabOTaIoOT JaTYNKU U TIPUBOIAHBIC MEXaHNU3MBI pOOOTOB.
. KaK Tojb30oBaThes nmporpammubiM mpoaykrom ARDUINO IDE.

HMETh ONBIT (B TEPMUHAX KOMIIETEHTHOCTEM):
e Pa6oThl B rpymnmne (COBMECTHOE KOHCTPYUPOBAHUE U y4aCTHE B
COCTSI3aHUSX ).
e PaboTsl ¢ uH(OpMaIHEii, B TOM YUCIIEe U TOJTy4aeMOl OCPEACTBOM
WHTEPHET.
e KoHCTpyupOoBaHUs U MPOTPaMMUPOBAHUS POOOTOB.

MeToanyecKkue peKOMEHIAIUN 10 PeaTu3auiy NPOrPaMMbl

OCHOBHBIM AUJTAKTHICCKUM CPpCACTBOM AJIA IMMPCJIaracMoro Kypca saBJIsitOTCA

MOIIIarOBbIE HHCTPYKITUHU IO COOpKE pOOOTOB M UX TPOTPAMMHPOBAHHUS.
Kypc obecrnieuen paznaTouyHbIM MaTEpUaIoM, IOJITOTOBICHHBIM Ha OCHOBE
MIPIIAraeMOTO HUXKE CTIMCKA JTUTEPATYPHI.

s 6osee 3phekTUBHON padOTHI yHaIIuXcsl [e71eCO00pa3HO B KAUECTBE
JTUAAKTUYECKUX CPEJICTB UCTIOIh30BaTh MYJIbTUMEINA PECYPCHI.

Onucanme coxepxkanusi TeM (pa3aesioB) Kypca.

Ne HaumeHoBaHue pasgena, Tembl Konu-
yecTso
Yyacos
1 Paspen 1. 3HakomcTBO ¢ naatpopmoii Arduino., usyueHue ux 2
XapaKTepUCTUK
1.1 BeegeHune. 0630p NpUMeEHAEMbIX MUKPOCXeM. M3yyeHMe XapaKTepPUCTUK 2
MUKPOCXEM.
2. Paspen 2. 3HAKOMCTBO €O cpeaoii nporpammupoBaHua Arduino IDE. 2
2.1. 3HAaKOMCTBO C TUNAaMM JAHHbIX, ONepaTopamm NPOrpaMmmMHOro A3blKa. 2
Komnunaumna nporpammbl B MUKPOKOHTPONED.
3 Paspen 3. 3aHMMmaTeNbHaA MUKPOIIEKTPOHUKA 10
3.1 YnpasneHue BKAOYEHWEM CBeTOAMOAa. 2
3.2 YnpaBaeHne TPaH3UCTOPOM. 2
3.3 YnpaBaeHue BKAKOYEHMEM TPEXLLBETHOIO CBETOAMOAA. 2
34 YnpasneHue pene. 2
3.5 YnpasaeHne NOTEHLUOMETPOM. 2
4 Pasgen 4. 3aHUMaTeNIbHbIN 3N1EKTPONPUBOA,. 10
4.1 YnpasaeHue Warosbim gsuratesem 2
4.2 YnpaBaeHune cepeonpuBoaom 2
4.3 CunTtbiBaHME MHPOPMaALUM C IHKOAEPA. 2
4.4 [dpansep ynpaBneHna ABuUratenamu. 2
5 Paspgen 5.5. Pabota c gaTumkamm 10
5.1 MN3yyeHne TeXHUYECKMX BO3MOXKHOCTEN AATYMKOB TeEMNepaTypbl, 10




B/IQXKHOCTM, OCBELLLEHHOCTH, ABUXKEHWA, XONN1A, 3BYKA, PAaCCTOAHMUA.

6 Paspen 6. Pabora c gucnaeem 4

6.1 N3yyeHMe cxeMOoTeXHUKKN ancnnees, cnocobos BbiBoAa MHGOPMaLINK 4

7. Paspen 7. KoHcTpyupoBaHue U nporpammupoBaHue poboTos noa 34
pas/iMyHble 3a8a4un

7.1. KoHcTpynpoBaHue poboTa M HanMcaHMe NPorpammbl ANs ABUMKEHMA MO 6
3a4aHHON TpaeKTopun

7.2. Co3paHue poboTa-maHunynaTopa 6

7.3. YnpasneHne pob0TOM € UCNOb30BaHMEM MNyAbTa yNPaBAEHUA UK 6
cmapTdoHa

7.4 Co3paHue poboTa ynpasasemoro nocpeactsom cetu Ethernet (aHanor 6
WUHTEpHeTa)

7.5 BbinonHeHWe TBOPYECKUX 3a4aHUM 10
UTOIo YACOB 72

Opraﬂmaum{ CaMOCTOSITEJIbHOM paﬁoTbl.

B xauectBe caMmocTOsSTENBLHON PabOTHI MPEAYCMOTPEHO U3YUEHUE
MHCTPYKITUI 10 cOOpKe MOJIENIeH, a Tak)Ke U3yUeHHEe TUTIOBBIX aIrOPUTMOB
GbyHKIHOHUPOBAHUS POOOTOB.

O6opynoBaHne M MPOrPAMMHO-METOINYECKOe oOecreueHne Kypca

Kypc MIPOBOJUTCS B CIIEUAIM3UPOBAHHBIX ayIUTOPUAX kadenp
«DNEKTPOIHEPTETHKA,  DIEKTPOCHAO)KEHWE WM CHJIOBas  OJJIEKTPOHHMKa» |
«DexTpooOOpyI0OBaHHE, AICKTPONPUBOJ M aBTOMATHKa», PACIOJIOXEHHBIX B MEPBOM
yae6HOM Kopriyce HI'TY.

Bce AyJUTOpHUH OCHAIICHBI COBPCMCHHBIM KOMIIBIOTCPHBIM H MyJIBTI/IMCI[I/IfIHBIM
000pyI0BaHKEM, B KJIacCaxX UMEETCs OECIUIATHBIN BBIXO/ B HHTEPHET.

Meroanueckoe obecrieueHne 0a3upyeTcsi Ha COOTBETCTBYIOIIMX YUE€OHBIX
Kypcax, peaiu3yeMbIX JaHHBIMU KadeapamH.

Jlyst mpoBeeHUsT MPAKTUYECKUX 3aHATHIA OyIyT UCTIOIB30BaHbI miaTdhopma
ARDUINO u cpena nporpammupoBannsi ARDUINO IDE, naxopsmmecs B
aynutopuu 1150.

IIporpammy cocraBmI
crapmid npenoaasaresib Kageapol « 1A
Bagyrun /I.A.
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