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O6wasn xapakrepucTuka nporpamMmmel

Lenun peanusaumm nporpammbl: MOBblWEHWE KBanudukauvy npenogasaTtenei B
obnactu poODOTOTEXHWKM U OpraHu3auusi SKCNEPUMEHTANLHON  AesTensHOCTU
obpasoBaTenbHbIX y4pexaeHuin B 06nacTu npakTuyeckoi poboTOTEXHUKN.
MnaHupyemble pesynbTaTbl 06y4eHus

ObyyarLmniics JOMKEH 0BNaaeTh NOHATUAMM:

¢ OCHOBHBbIE NOHATNA MUKPO3NEKTPOHUKA,

¢ OCHOBHbl€ 3N1E€KTPOHHbIE KOMMOHEHTbI;

¢ OCHOBHblIE NPUHUUNBI nporpaMmmMmmnpoBaHna MMKPOKOHTPOMNSIEPOB,
¢ O MPUMEHEHUU MUKPOINEKTPOHUKM B NOBCEOHEBHOM XXU3HN;

ObyyatoLmmncsa 4OMKEH 3HaTb:

e OCHOBbI NPOrpaMMUPOBAHUS Ha A3bIKE C++;
e OCHOBbI MOCTPOEHNSA 3NEKTPUYECKMX LIENEN;
e MPUHUMNBLI 06paboTkM LIMPOBLIX U aHANOroBbLIX CUTHANOB;
e nNpuHUMNbI paboTsl LLUIAM.
ObyyatoLunincs OOMKEH YMETb:

» pabotatb ¢ ArduinoUno yepes lNK; aBToHOMHasa paboTa ArduinoUno;

e COCTaBMAThL Nporpammel Ans ArduinoUno; 3arpyxaTb NporpamMMbl B KOHTPONIEP;
« paboTaTb ¢ 6ecnaeyHoin MakeTHOW NNaTon;

e NOAKNIOYaTb 3NEKTPOHHbIE KOMMNOHEHTbI: CBETOANOA, 3YMMED, PE3NCTOP, KHOMKA,
MOTEHLNOMETP;

e noakntoyartb nHamkatopol: XK gucnnei, 7-cermMeHTHbIN MHANKaTOp;

« paboTtatb ¢ ALl nogknoyaTs NOTEHLUMOMETP, AAaTUMK TEMNEPaTYPbl, AaTUnNK
OCBELLEHHOCTH;

e ynpaenAaTb Asurarenem npu nomoium LWLNM;

e UCMNONb30OBaTh AaTyuK Xonna; ogoMeTpus.



Yy4yebHbI¥ nnaH

Ne HavwmeHoBaHue pasgenos n Tem Bcero B Tom vncne
n/n yacoB | Jlekuyun | [Npaktnye | CamocTtos
cKkue 1 TenbHas
nabopato | pabora
PHblE
3aHATUA
1 | Pasgen 1. «<OCHOBHbIe NMOHATUSA 6 4 2
MWUKPO3NEKTPOHUKINY
1.1 | Tema 1.1 «MUKPO3INEKTPOHWKE, 2 2
OCHOBHbIE MNOHATMA, cdepsl
NPUMEHEHUSA»
1.2 | Tema 1.2 «OCHOBHbIE ANEKTPOHHbIE < 2 2
KOMMOHEHTbI»
2 | Pasgen 2. «<OCHOBHbIe NPUHLMMNbI 30 5 21 4
nporpamMmmupoBaHus
MUKPOKOHTPONNEPOB»
2.1 | Tema 2.1 «3HaKoMCTBO C 2 1 1
nnardopmont Arduino»
2.2 | Tema 2.2 «Pabota ¢ uMdpoBsbIMM T 1 5 1
curHanamm»
2.3 | Tema 2.3 «MHgukaums» 7 1 5 1
2.4 | Tema 2.4 «PaboTta ¢ aHanoroesiMu 7 1 5 1
curHanamm»
2.5 | Tema 2.5 «Ynpaenexue 7 1 5 1
Apuratenammny
36 9 23 4
PykosoguTens AoONOAHUTENBHOW , F P
0Bpa3oBaTenbHOI NPOrpaMMb| e pbepet &/
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Pabouas nporpamma y4yeOHOU AucuMniuHbl (Moayns)

1. Lenu kypca: nosbilueHne kBanudukauum npenogasartenen B o6nacti poboToTEXHUKM
W opraHu3auus sKCnepuMeHTanbHoW JeATENbHOCTH OSpE\SOBaTeﬂbeIX yYpexnoeHun B

06n1acTu NPakTUYECKON PODOTOTEXHUKH.

2. 3apaym kypca:
e YyCBOEHWe 3HaHWUi B obnacTu poBOTOTEXHUKY;
® YCBOEHWE 3HaHM B 06NacT MUKPOINEKTPOHUKN;
e O3HaKOMIIEHME C annapaTHO-NpPorpaMmMHbIMU cpeacTBaAMUArdUinoans NOCTPOEHUS
NPOCTbIX CUCTEM POBOTOTEXHUKN;
® O3HAKOMJIEHME C TEXHOMNOrMAMMN NPOrPamMMUPOBAHUSR MUKPOKOHTPONSEPOR;
e O3HaKOMMNEHWE C pasnUYHbIMUN TEXHUKaMN cBOpKM pOoBOTOR;
® ronyvyeHne 3HaHuin no pabote 1 aHanu3y UNMPOBLIX U aHarOroBbIX CUTHAmMOB;

e BOCMUTAHWE TBOPYECKOro NoaxoAa npu NOMyYeHUU HOBbLIX 3HAHUIA.

3. KomneTteHuun oby4arowierocs, hopMupyeMble B pe3ynbTaTe OCBOEHWUS AWCLMNIUHbI

(Mogyns):

e 000CHOBaHWE NPUHMMAEMbIX NPOEKTHLIE PELLEHNS, OCYLLECTBMNEHNE NOCTAHOBKM U
BbIMOMIHEHUE 3KCMEPUMEHTOB M0 NPOBEPKE UX KOPPEKTHOCTU N 3DHEKTUBHOCTY;

e (opmMUpOBaHME HABBLIKOB OLIEHKM YCIOBUIA, aNropUTMOB U PE3YNbTATOB AENCTBUN,
BbINOSHAEMbIX B po60TU3NPOBaAHHON cpeae;

® OCBOEHME METOAMKN WCMONb30BaHUA MNpPOrpaMMHbIX CPEeacTB AMNS  pelueHus
npakTU4Yeckux agav;

® OCBOEHME TUMUYHbIX CUTyaLUid ynpaBneHus poboTU3NPOBaHHbIMU CUCTEMAMK;

e MOAroTOBKaA KOHCMNEKTOB U MNPOBEAEHUE 3aHATUA No OOy4YeHU COTPYAHMKOB
NPUMEHEHUI0 NPOrpaMMHO-METOANYECKUX KOMMIIEKCOB;

e ¢dopmMupoBaHMe roTOBHOCTU K OBECNEYEHUIO KOMMNLIOTEPHOW M TEXHOMOrMYECKON
NOAAEPXKN [EsATENbHOCTU oly4yallmxcs B y4ebHO-BOCMMTATENBHOM NpoLecce W

BHEYypo4Hon paboTe.

4. Pasgen 1. «OCHOBHbIE NOHATUS MUKPOINEKTPOHUKMY (6 Yacos)

Tema 1.1 MUKpO3neKTpoHUKa, OCHOBHBbIE MOHATUSA, Cheps! NpUMeHeHUs (2 yaca)
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CopepxaHue TEMbI: Ponb MUKPO3NEKTPOHKKK Ha COBpEMEHHOM
sTane passuTus obwectea. OCHOBHbIE NMOHATUA MUKPOSNEKTPOHUKN. MpaBuna TEXHUKK
Oe3onacHoCTK Npu padoTe C 3NEKTPOHHBIMU KOMMOHEHTaMMW.

Tema 1.2 OCHOBHblE SNEKTPOHHbLIE KOMMOHEHTLI (4 Yaca)

CopgepxaHune Tembl: HanpsxeHue. Cuna Toka. ConpoTtusneHue. EAuHWUbI
nsmepeHusi. MUKPOKOHTponnepbl, NpuHUUnbl WX pabdotbl. Juogpl. CBetomumogbl.
Peanctopbl. OCHOBHblE  NpUHUMNBI  Mapkuposku  pesuctopoB. O603HaveHus
KOMNOHEHTOB Ha cxemax. 3akoH Oma. WcTtodHukum nuTaHus. MoHTaxHas nnaTta.
CxemoTexHuka. MynbTUmMeTp. SreKTPOHHbIE U3MEPEHUS.

Pasgen 2. «OCHOBHble NpPUHUMMbLI NpPOrpamMMupoBaHus MUKpokoHTponnepos» (30
4yacos)

Tema 2.1 «3HaKkoMcTBO C nnatgopmon Arduino» (2 Yaca)

CopepxaHue Tembl: OcHoBHble 3nemeHTbl Arduino Uno.MakeTHbll cTeHg u
makeTHas nnata. Pegaktop nporpamm ARduino IDE.OcHoBbl nporpammupoBaHus.

Tema 2.2 «Pabota ¢ uncdposbiMK curHanamm» (7 4acos)

CopepxaHue Tembl: Cxema BbiBogos Arduino Uno. CBeToanOAHbI UHAMKATOP.
®yHkUMs BbiBOAA LM poBbIX AaKHbIX. OnncaHue yctpoictea symmepa. Mexasuyeckui
BbIKIO4aTenNb.

Tema 2.3 «MHaukaums» (7 yacos)

CopeprxaHue TeMbl: YCTPONCTBO CEMMEHTHOrO nHAaukaTopa. YcTponctso KK
aucnnes. MNepenayva coobLUeHNn HA NepCcoHanbHbIR KOMMNbIOTEP. VIHONKaUUSA BPEMEHMN.

Tema 2.4 «Pabota ¢ aHanoroebiMu curHanamm» (7 4acos)

CopepxaHue Tembl: AHanoroBbiin curHan n AL, OyHKUKWS BBOAA aHANorosoro
curHana. [latuuk temnepatypbl. [1oTeHuMomMeTp. YCTPONCTBO AaTynka OCBELUEHHOCTH.
MpuHUMN WMPOTHO-UMNYIBCHOW Moaynauun. PyHKUUA BbIBOLA aHANOroBoro curHana.

Tema 2.5 «YnpaBneHnue apuratensamu»(7 4acos)

CopepxaHue TeMbl: [1suratesnb NOCTOSIHHOro Toka. Perynstop xoaa asurarenen.
Wcnonb3osanue UM ans ynpasneHus ckopocTbio BpalleHus. OgomeTtpus. [NpuHumn

pevicteus cnugomeTpa. [Jatumk Xonna. YCTPOWUCTBO CEpBO-ABUraTeNs.

MeToanueckue pekomeHgauuy 1 nocobus no peanusauun y4ebHoit nporpammei

B Xo@e /IeKUUOHHbIX 3aHATUN OOMKHbI PACKPbIBATLCS OCHOBHbIE MOHSTUS U
TEPMUHBI, 3aKOHOMEPHOCTM U MPUHLUMMbI paccmatpuBaemoin Tembl. JIeKUMOHHbI
mMaTepuan AoShkeH BbiTb HanpasneH Ha OBnajeHve cryliaTensmy cucTemoi 6a3oBbix

3HaHWiA npu paboTe C KOHCTPYKTOPOM W CPEAOIH NPOrpaMMupoOBaHus.



MpoBeaeHue npakmMuyYeckux 3aHATUI 3aKIOYaeTCsl B TakoW opraHusauuu
npouecca obyyYeHus, Npu KOTOPOI BbIpabaTLIBAOTCA U 3aKPENNSAITCA NpakTUyecKue
HaBblkW paboTbl C KOHCTPYKTOPOM U CpPeaon nporpammupoBaHus. [o Havana
NpoBefeHna  MNpakTUYEeCcKUX  3aHATMW  npenogasaTtens obsizaH  paspaboTaTb
MeToAuYecKne ykasaHusa, obecneuntb mMecTa 3aHATuiA. [logroToBka npenogasaTens K
NPOBEAEHUIO NPaKTUYECKOro 3aHATMSA OCYLLECTBNAETCA C y4eTOM CODCTBEHHOIO YPOBHS
NpoeccMoHanbHO-METOANYECKON W CneunanbHOW MNOArOTOBMEHHOCTH, COCTOSHUS
y4yebHOn rpynnbl 1 ee MOTUBMPOBAHHOCTU Ha MONyYeHUEe 3HaHUIA, a TakkKe Hanuuus u

pa3Hoobpasnsa TEXHUYECKUX CPEACTB 00yYeHUs.

Jlutepatypa

1. Konotoea W. O. OcHoBbl obpaszoBaTenibHOM POBOTOTEXHUKK: YY.-METOA.
nocobue ana cnywartenen kypca / Konotosa U. O., Msakywko A. A., CudmnHckas H. M.,
CmupHosa 0. B. — M.: UsgaTenbscTBo «[lepo», 2014. — 80 c.: unn.

2. flkoenesa 3. B. ObpazoBaTenbHas pobOTOTEXHMKA Ha YPOKaX MHCDOPMATUKK U
WKT. 5 knacc: yuy.-meTtof. nocobue ansa cnywarenen kypca / Akosnepa 3. B. — M.:
M3patenbcteo «lMepo», 2014. — 48 c.: unn.

3. ®dununnos C. A. PoboToTexHuka ans geteit u poautenein / dununnos C. A. —
Cl6.: Hayka, 2013. - 319 c.

4. Konocos [1.I'. lNepBble warn B pobOTOTEXHUKY NPaKTUKyM Ans 5- 6 knaccos/
A.I'. Konocos — M.: Usgatensctso «bunom», 2012, — 287 c.. unn.

5. OnekTpoHHoOe nocobue

ToranoMakihttp://www.isogawastudio.co.jp/legostudio/toranomaki/en/download.html.

6. OTkpbiTasns ceoboaHas YHUBEpCcanbHad 3HUWKNonegusa, HanucaHHas

Ha pycckom fA3blkehttp://ru.wikipedia.org/wiki/MexaHuyeckas nepegada.
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OueHka KayecTBa OCBOEHMUA nporpamMmbl  (hOopMbl  aTTecTayum,
OLIeHOYHbIe U MeTOANYECKUK MaTepuansbl)

Tema 1.1 MUKpOSNEKTPOHUKA, OCHOBHbIE NOHATUA, CAEPLI NPUMEHEHWS

Cnywamene:

OfuChi8aemm OCHOBHblE MOHATUSA, CBSI3@HHblE C HanpaBneHUEM MUKPOINEKTPOHUKYU;
Ha3bigaem aTanbl Pa3BUTUA MUKPOINEKTPOHUKM;

npusodum npuMepbl NPUMEHEHNSA MUKPOINEKTPOHNKU B COBPEMEHHOM OBLLIECTBE;
obbsicHsem  HeobXoAMMOCTb  MpaBUMbHOW  opraHusauuyn  paboyero  MecTa;
obocHoebieaem HeobxogumocTb cobniogeHus npasun 6esonacHocT paboThl C
3MNEKTPOHHbLIMU KOMMOHEHTaMM1, CAHUTAPHO-TUTUEHNYECKUX HOPM.

Tema 1.2 OCHOBHbIE 3NEKTPOHHbIE KOMMOHEHTbI

Cnywamens:

06BACHSAEM OCHOBHbIE NOHATUSA ANEKTPUYECTBA,

po8ooum OCHOBHbIE pacyeTb! AN NOCTPOEHUS ANEKTPUYECKON CXEMBI;

Ha3bleéaem OCHOBHbIE 3NIeMEeHThbI Ha UNpoBLIX CXeMax;

xapakmepu3yem 3aBUCUMOCTb MEXAY HanpsKeHUEM, CUIO TOKa U COMPOTUBNEHUEM;
CHUMaem OCHOBHbIE NapaMeTpbl 3NEKTPUYECKOW CXEMbI NPU NOMOLLM MYNbTUMETPA;
obbscHAemM pasHuLy Mexay pPasnuyHbIMU  UCTOYHUKAMM nuTaHus U BbiBupaer
HeobxoauMsbIe;

nosib3yemcs Tabnuuen MapkupoBK/ PE3NCTOPOB AR ONPEAENEHMA COOTBETCTBYHOLLETO
HOMWHana,;

8bIrnosIHAem COOPKy dNEKTPUHECKNX CXEM COOTBETCTBEHHO NPOIAEHHOrO MaTepuana;
8HOCUM UCNPABIIEHNS B 3NEKTPOHHbIE CXEMbI, COOpaHHbIE HEMPaBWUIbHO;

cobnodaem npasuna TEXHWKN 6e30NacHOCTU Npu COOPKE INEKTPUHECKNX CXEM.

Tema 2.1 «3HakomcTBO ¢ nnatdopmon Arduino»

Cnywamene:

0b6BsCHsIem OCHOBHbIe anemeHTbl Arduino Uno.

nookmoyaem y4ebHblnt ctena K K.

nook/oYaem CBETOANO YEPES LUMHY NUTAHWSA.

o0bbsicHsiem oCHOBHblE PyHKUMK peaakTopa IDE.

cobnodaem npaBuna TEXHUKM 6E30NacCHOCTU Npu cOOpKe 3NEKTPUYECKNX CXEM.

Tema 2.2 «PaboTa ¢ ungposbIMU cUrHanamm»

Cnywamens:

06BbSICHAeM OCHOBHbIE BbIBOALI MUKPOKOHTPONepa.

rooK/IoYyaem CBETOANOAHbIN MHAUKATOP.



VI.

rooKYyaem 3ymmep

0bbsACHsem NPUHLUUN YCTPOMCTBA 3yMMEp.

nooKsroYaem TakTOBYIO KHOMKY.

cobirodaem npaBuna TEXHUKKU Be30nacHOCTU Npu cOopKe SNEKTPUHECKUX CXEM.
Tema 2.3 «MHauKauuna»

Cnywamens:

cobupaem mMoAens BblBOAA MPOU3BOSILHOIO TeKcTa " CYETYUKA.
cobupaem CHETHYUK C KHOMKOM.

cobupaem Mmopenb GeryLien CTpoku, cobupaeT Moaenb 0TOBPaXeHUs KHOMKK.
cobnodaem npasuna TeXHUKK 6€30NacHOCTU NP COOPKE ANEKTPUHECKUX CXEM.
Tema 2.4 «PaboTta c aHanoroBbIMy CUrHanamm»

Cnywamene:

cobupaem Mopens C NOTEHLUNOMETPOM.

rnokassieaem BbIBOA NOKa3aHMWiA B NOCNE40BaTENbHLIA NOPT.

cobupaem CBETOBYI CUMIHaNM3auuio NpeBbILLEHUS YPOBHA TeMnepaTypbl.
rnokasbleaem BbiBOA NOKa3aHWl AaTYMKa OCBELLEHHOCTU B NocriefoBaTenbHbIi NopT.
rnokassieaem nnaBHOE MUraHue ceeToaunona

cobodaem npaBuna TEXHUKM Be30nacHOCTN Npu cOOPKE ANEKTPUHECKNX CXEM.
Tema 2.5 «YnpasneHve asuratensMmm»

Cnywamerns:

yrnpasJsisem HanpasneHneMm BpalleHns aBuraTens.

ynpasesiiem CKOPOCTbI0 BpalleHWa ABWUraTens ¢ NoMOLLbI NoTeHuMomMeTpa (;J.arqwka
TemnepaTtypbl).

rokasbleaem BblBOJ CHETHYMKA HA CErMEHTHbIA MHAMKATOP.

ynpassisem cepBo-gBuratenem.

CocraBurtenu nporpamMmmbl

ABTOHOMHas HEKOMMEpPYECKas opraHvsauus OOMOMHUTENbBHOrO obpa3oBaHUs

«IJKCNepuMeHTanbHas TEXHUYecKas LKonay.



BbIMUCKA U3 PELLIEHUA

sacefgaHus Hay4Ho-meToguyeckoro coseTa
BOpPOHEXCKOro rocyjapCTBEHHOro yHuBepcuTeTa

oT 17.06.2016

1. O6 OTKpbITUM Ha (haKynbTeTe NPUKNALHON MaTeMaTUKU, MHPOPMATHKK
M MexaHUKM BOpPOHEXCKOro rocyfapCTBEHHOro yHUBepCUTeTa AONONHUTENbHOM
o6pa3oBaTenbHON NporpaMMbi NoBblWeHUA kBanudpukaunm «O6pasoBaTtensHas
poGoToTexHuka. MpoaABUHYTLIN ypoBeHb» (Aokn. A[l. Baes).

3acnywas coobwenne A.[l. baesa,
CoBeT nocTaHOBNAET:

1. OTKpbITb Ha hakynbTETE NMPUKIAAHON MaTEMaTUKX, UHPOPMATUKN U MeXa-
HUKM BOPOHEXCKOro rocyAapCTBEHHOMO yHUBEPCUTETA JONONHUTENbHYI0 obpa3oBaTtenk-
HYI0O NpOrpaMMmy noBbILEeHUs kBanudgukaumm «ObpasosaTtensbHas poboToTexHuka. po-
ABUHYTBIN YPOBEHbY.

2. KoHTponb 3a UCNONHEHUEM PELUEHNA Boan?Kyl a A.l. baesa.
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Mpeacenatens sacenaHus A.[l. baes

Bbinucka BepHa:

LY e Typswe

17.06.2016




