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« Ilporpamma y4ge6HOM nucuummHEbl «CeTH M TeJeKOMMYHMKAIWM) COCTABIEHA Ha OCHOBE
locynapcreeHHOr0 00pa3oBaTENBbHOIO CTaHAAPTa BBHICHIETO NPOPECCHOHAIBHOTO 00pa30BaHMUS
(I'OC BIIO) mo nanpasnenuio noarorosku 09.03.01 Mudopmaruka ¥ BEMHCIMTENEHAS TEXHEKE,
yTBEpXINEHHOrO npukasom Munucrepcrsa obpazosanus m Hayx# JIHP or «21» smsaps 2016 r.
No31w; «Ilopsinka opraHm3aiy y4eOHOro mnponecca B o6pa3oBaTeNbHEIX OPTaHH3AIKSX BEICIIETO
npodeccuonansaoro obpasosanus JJorenxo# HaponHo# PecnyGimuxu», yTBepKIEHHOIO NIPHKA30M
Mpunncrepera obpazosanus B Hayku JJHP Nell71 or «10» Hos6ps 2017 1.»; y4eOHOro miasa 4
OCHOBHOM 00pa3oBaTeIbHOH MPOrpaMMBI BEICHIEr0 NPOQECCHOHATHHOrO 06pa3oBaHus HAPaBICHAS
noxrorosky 09.03.01 MudopmaTrka ¥ BLIMHCIHATENBHAS TEXHHKA, paspaboranusx 8 IOV BIIO

«JloHenKul HaHOHAIBHEIH YHHBEPCHTETY.

—

Pazpaboramk:

Cmapuiuii npenodasamens kageopbl KOMNBIOMEPHbIX MEXHON02UT Jlomoncc I'.T.
Ilporpamma  y4eOHOH IHCUMIUIMHBI yTBEpHICHA HA 3aceldHMH Ka(elnpsl

KOMITBIOTEPHBIX TEXHOIOT Wi

[Iporoxon Ne 12 ot «2» anpenst 2020 r.

3aB. xadenpoi KOMILIOTEPHEIX TEXHOIOTHH o 91'}‘:;’2 Epmonenxo T.B.
Ilporpamma yweOHOM AMCOMILUIMHEI oOf0OpeHA Y4eOHO-METONMYECKOH KOMUCCHEH

(DU3MKO-TEXHHYECKOTO (QaKyIbTeTa

[Tpotokon Ne 5 or «15» anpens 2020 r.

[Ipencenarens yueOHO-METOAMYECKOH KOMUCCHH
bu3mKo-TEXHIYECKOro GaKkyabTeTa /7{"/ : Korenko B.H.



1. O6aacTb NnpUMeHeHHUs U MeCTO JUCIHUIJIMHBI B y4eOHOM Mpoluecce

VYuebnas mucuuruinHa «IIporpammupoBanue poOOTOTEXHMUYECKHX CHCTEM» OTHOCHTCS K
BapUAHTHON 4YacTH NMPOQECCHOHAIBHOTO OJO0Ka M COCTOMT U3 ABYX COJEPXKATEIBHBIX MOJIYJIEH:
MOIyJb 1 — «OCHOBBI TOCTPOEHUSI POOOTOTEXHUYECKUX CUCTEM», MOAYJIb 2 — «IIporpammupoBaHue

POOOTOTEXHHUUECKUX CUCTEM.

OcHoBbIBaeTcs Ha 0aze nuctuIuinH: «MHpopmaTika 1 HHPOPMALIMOHHO-KOMMYHHUKAIIMOHHBIE
TEXHOJIOTHI», «ApxuTekTypa 9BM 1 MUKPOKOHTpOILIEPOBY», «CeTu U TeNeKOMMYyHHKaIm, « 9 BM
u nepudepuiiupie ycTpoicTBa», «lIporpaMMmupoBaHue». SIBiIseTCS OCHOBOW sl M3Yy4EHUs
mucuuruiH: «CoBpeMeHHbIe HH()OPMAIIMOHHBIE CHCTEMBI M TEXHOJIOTHH», «MeToJsl B CpeacTBa
NPOEKTUPOBAHUS MHPOPMALIMOHHBIX CUCTEM U TEXHOJIOTHIA».

2. HopmaTtuBHBIE CCHLIKH (npU HE0OX00UMOCMU)

3. CrTpykKTypa IMCUMIUIMHBI (M00Y/s)

XapakTepucTruKa y4eOHOW TUCIIUTLTAHBI

ouHas (hopma
o0ydeHus Ha 6a3ze

*3a0unas popma
00yyenus Ha base

COO

CIIO
(cokpai.)

COO

CIo
(cokpar)

BIIO
(cokpari)

OO0pa3oBaTeNbHbI YPOBEHb

bakanasp

HanpaBnenune noarotoBku

09.03.01 MadopmaTrika 1 BEIYUCIUTENbHAS TEXHUKA

[Tpoduib

WudopmaTrka U BRIYHCIUTEIbHAS TEXHUKA

KonnuecTBo comepkarebHbIX MOTyJIEH
(Tem)

2(12)

JucrunmHa 6a30B0# / BapHaTUBHOMN YacTH
00pa3oBaTebHON IPOTrPAMMBI

[TpodeccronanbHerii 6:10k. BapuanTHas yacth

DOpMBbI KOHTPOJISI

TEKYIIUE, 2 MOYJIbHBIX KOHTPOJIS, 3a4€T, 9K3aMEH

ouHasi hopma
o0ydeHus Ha 6a3ze

3ao04Has popma
o0ydeHus Ha 6a3ze

ITokazarenu <TI0 IO B0
0CO 0CO
(cokparr.) (cokpar) | (cokpar)
KonnuecTBo 3a4€THBIX eAMHUIL (KPEAUTOB) 7 7
KomangecTBo gacos 252 252
T'ox monroToBkxu 3 2
Cemectp 5,6 34
KonnuectBo yacoB
- JIEKIIMOHHBIX 50 50
- MPAKTUYECKUX, CEMUHAPCKUX
- 1abOPaTOPHBIX 50 50
- CAaMOCTOSITEIILHON paboThI 152 152
B T.4. UHJIMBUIyaJIbHOE 3aJaHUE

HenenbHOE KOIMYECTBO YaCcOB, T.Y. 6 6

ay TUTOPHBIX 3 3

OCO - obmee cpenHee 0Opa3oBaHUE
CIIO - cpennee npodeccuoHaIbHOE 00pa30BaHIEe
BIIO - Bricmiee mpogeccrnoHanbHOe 00pa3oBaHue




4, Onucanue TUCHUIIIAHEI
Ieaun n 3aga4un.

Ilenv — dopmupoBaHHE y CTYAEHTOB 3HAHMW O KOHCTPYKIIMM, CpEACTBaX M METOoJax
pa3paboOTKW MHPOTPaMMHOIO OOecredyeHuss POOOTOTEXHUYECKUX YCTPOMCTB, cHOpPMHpPOBATH
oOlIeHayYHbIE M TEXHOJOTHYECKUE HABBIKU KOHCTPYHUPOBAHUS U POEKTUPOBAHUS.

3aoauu — ycBO€HUE TEOPETUUECKUX OCHOB U MPUOOpETEHNE NPAKTHYECKUX HABBIKOB [0 COOPY
W aHaJIM3y WCXOJHBIX JaHHBIX JUIS TPOEKTUpOBaHHA poOororexHndyecknx cucreM (PTC);
(GopMHpOBaHHE HABBIKOB KOJJICKTUBHOM paboThl Haj MpoekTamu; mpoektupoBanuto PTC B
COOTBETCTBUU C TEXHUYECKUM 3a/IaHUEM C UCII0JIb30BAaHUEM MHTEIPUPOBAHHBIX HHCTPYMEHTAIBHBIX
cpel pa3pabOTKM M MOJAEIMPOBAHUSA; KOHTPOJIIO COOTBETCTBHSA pPa3padaThIBAEMbIX IPOEKTOB
CTaHJapTaM, TEXHUYECKUM YCJIOBUSAM U JIPYTMM HOPMAaTUBHBIM JOKYMEHTaM; COCTABJICHUIO OTYETA
T10 BBINOJIHEHHOMY 33JJaHMIO; YYaCTHIO BO BHEJIPEHNUH PE3yJIbTATOB HCCIIEI0BaHUN U pa3paboTOK.

TpebOoBaHus K pe3yabTaTAM OCBOEHUS JUCHHUIJIMHbBI:

[Tpouiecc w3y4yeHHs] AUCHMILTAHBI HAMpaBieH Ha (HOPMHPOBAHHE DIIEMEHTOB CJIEIYIOIINX
koMmrieTeHui B cootBeTcTBHM ¢ ['OC BIIO mo manHOMY HampaBeHHUIO MMOATOTOBKH (TTPOQHITIO):

a) oowexynromypuuvix (OK):

— CHOCOOHOCTBIO paboTaTh B KOJUIGKTHUBE, TOJEPAHTHO BOCIPUHUMATH COLMAIBHBIE,
ITHUYECKHE, KOHPECCHOHANBHBIE U KyIbTypHBbIe pasnuuus (OK-6);

— CITOCOOHOCTBIO K CaMOOpraHu3aIui u camoobpaszoBanuio (OK-7);

0) oowenpogeccuonanvnuvix (OIIK):

— OCHOBATEJbHAS MOJTrOTOBKA [0 MaTeMAaTUKE JIJIsl UCIIOJIB30BaHUsl MaTEMaTHUECKOTro arlrapara
IIPU PELICHUY MPHUKIIAIHBIX U HAYYHBIX 3a/1a4 B 00JacTu KomnblotepHod nHxkeHnepun (OI1K-1);

— 3HAaHHE COBPEMEHHBIX METOJOB MOCTPOEHUS W aHaju3a ajlrOpUTMOB, OCHOB YHCIIEHHBIX
METOIOB M YMCHHE UX UCIOJIb30BaTh Ha nipakTuke (OI1K-4).

8) npogpeccuonanvuvix (IIK):

NPOEKMHO-KOHCMPYKMOPCKAs 0eame1bHOCHb .

- 3HaHHUE APXUTEKTYPhI KOMIIBIOTEPOB, YMEHHE TIPUMEHSTh UX B Tporiecce dkcrutyararmu (ITK-1);

- TIOJIb30BAThCS METOJMKAMH HCIIOJIb30BaHUS MPOTPAMMHBIX CPEICTB JJISl  PELICHUS
npaktudeckux 3aaad (IK-2);

- HCIIOJIB30BATh U CAMOCTOSITENILHO pa3padaThiBaTh MHTEP(HEHChl B3aUMOICHCTBHUS YEIIOBEKa U
OBM (I1K-3);

- 3HaHWE  MPHUHIMIIOB  NPOTPAMMHUPOBAHUS,  CPEICTB  COBPEMEHHBIX  SI3BIKOB
porpaMMHUpOBaHus, CTpyKTyp maHHbixX (ITK-5);

- 3HAHHE apXUTEKTypbl KoMbioTepoB (I1K-6);

NPOEKMHO-MEXHOI02UHECKAA 0eAMENbHOCHb:

—3HaHUE 0COOCHHOCTEH CHCTEMHOTO MPOTPAMMHPOBAHUS, BIIaJJIEHUE METOAAMH U CPEICTBAMU
pa3paboTku 351eMeHTOB cucTeMHBIX Tiporpamm (ITK-10);

— 3HaHUE OCOOCHHOCTEH CUCTEMHOTO MTPOTPaMMHUPOBAHHUS, BIIa/ICHUE METOIaMU U CPEICTBAMU
pa3paboTku 371eMeHTOB cucTeMHbBIX Tiporpamm (ITK-10);

— 3HaHHE OCOOCHHOCTEW MOCTPOCHUS CHUCTEMHOI0 HPOTrPaMMHOr0 oOecreueHus U OOIIMX
NPUHIMIIOB OPraHU3aIiK U GYHKIIHOHUPOBAHUS oneparroHHbix cucreM (ITK-11);

— 3HAHUE METOA0JIOTHYECKUX MPUHIIUIIOB TOCTPOCHHUSI COBPEMEHHBIX KOMIBIOTEPHBIX CHCTEM
pa3Hoi OpraHU3aI|K I BEICOKOMPOAYKTUBHOM 00paboTku nHpopmanuu (1TK-12);

— 3HAHUE TEOPETUUYCCKUX (JIOTHUECKUX U apUPMETHIECKUX ) OCHOB MTOCTPOCHUS COBPEMEHHBIX
KOMITHIOTEPOB U YMEHHE UX MUCIOJIb30BaTh MPH perreHuu npodeccuonanbubix 3amad (IK-13);

— 3HAHUE COBPEMEHHBIX TEXHOJIOTHH U MHCTPYMEHTAIBHBIX CIIOCOOOB Pa3padOTKH CIIOKHBIX
MPOrPaMMHBIX CUCTEM (MHKEHEpUHU MPOTrpaMMHOro obOecreyeHus), yMEHHE WX MCIOJIb30BaTh Ha
BCEX ATarax )U3HeHHOTo 1ukia mporpamm (I1K-14);

HAYYHO-MCCJIe/I0BATEILCKAS 1eSITeIbHOCTh:



—yYMEHHE TOTOBHUTbH U MPOBOJUTH JOKJIAJbI C HCIIOIB30BAHUEM COBPEMEHHBIX KOMITBIOTEPHBIX
CPEIICTB, TMHCATh HAYYHO-TEXHUYECKHE OTUYETHI, OPOPMIIATH PE3yJIbTAaThl WCCIICIOBAHUN B BHIE
crareii (ITK-16);

MOHTAKHO-HAJIAT0YHASI 1eSI TEJIbHOCTh:

— 3HaHWE TPHHIMUIIOB, METOJIOB U CIOCOOOB MOCTPOCHHS W OOCITYXHBAaHUS COBPEMEHHBIX
KOMIIBIOTEPHBIX KOMIUIEKCOB, KOMIIBIOTEPHBIX CETEH, MpOorpaMMHO-anmapaTHeix koMiiekcoB (ITK-
18);

— CcOmpsiraTh amnmapaTHble W MPOrpaMMHBIC CpPEICTBA B COCTaBe HMH(DOPMAIMOHHBIX U
aBTOMaTU3UpoBaHHbIX cucteM (ITK-19);

— 3HAHWE MPHUHIIMIIOB, METOIO0B M CITIOCOOOB MPOSKTUPOBAHMS, TIOCTPOCHUS M 00CTYKUBaHUS
COBPEMEHHBIX CeTe pa3auyHoro Buaa u HasHaueHus (11K-20);

CEePBHUCHO-IKCIIYaTAMOHHAS eATEIbHOCTbD:

WHCTaJUTUPOBaTh, HACTPAWBaTh U COMPOBOXKIATh MPOTPAMMHOE M amliapaTHOe o0ecTieucHHe
UH(POPMAIMOHHBIX ¥ aBTOMaTU3UpoBaHHbIX cucteM (TTK-21).

B pe3yjibTaTe U3y4eHUust yqeﬁﬂoﬁ AUCHUIIVIMHBI CTYACHT TOJ/IZKECH

3namop:

— OCHOBBI COBPEMEHHBIX KOHIIEMINNA U TEXHOJOTHI TpoekTupoBanust PTC,

— KOMIIOHEHTHI U TapaMeTpsl coBpeMeHHbIX PTC,

— ammapaTtHble HHTEP(EHCHI;

— crpykrypy PTC paznuusbIX THUIIOB;

— HHCTPYMEHTAJbHBIC CPEACTBA pa3paboTKu mporpaMMHoro ooecneuenus ais PTC.

Ymemn:

— 00OCHOBBIBAaTh BEIOOP TEXHOJOTMUYECKUX 1eMEHTOB 11 noctpoerusa PTC, ananu3upoBath
COOTBETCTBUE MOJIEJIN TOCTAHOBKE 33]1a4H,

— TOJKIIIOYATh nepudepuitHpie yCTPOHCTBA K MUKPOKOHTPOJIEpaM;

— pabortath B cpeaax pa3pabOTKH NPUKIAIHOrO IMporpamMmHoro obecmneuenus mis PTC:
Arduino, mBlock, C++;

— BBINOJIHATH IUCTAHIIMOHHOE yIPaBJIEHUE pOOOTOM;

— MIPOBOJUTH KOMIBIOTEPHBIH SKCHEPUMEHT Ul IOCTPOEHHBIX MOJENEH, pa3pabaThiBaTh
NPUKJIaJHOE IPOrpaMMHOe obecnieuenue, nporpammupoBats PTC.

Bnaoems: HaBBIKaMU WCIIOJNIB30BAaHUS COBPEMEHHBIX CpEIl TPOCKTHPOBAHUS, pa3pabOTKA U
OTJAJIKU MPHUKJIATHOTO porpaMMHOro obecnedenus it PTC, unterpanun ynpasisiomuxX eIuHHILL
u pabodeit matGopmsl.

5.  Copaep:xkanue TUCHHILTHHBI (MOaYJisi) U (GOPMBI OPraHU3AIMH Y4eOHOT0 MpoIecca

IHopsiakoBbIi HOMEP
1 Tema Kpatkoe cogepxanue TeMbl
Cooeporcamenvuwiit modyns 1.

OCHOBBI TOCTPOCHHUS POOOTOTEXHUIECKUX CUCTEM
Tema 1. [Ipeasicropust pobotoTexanku. TepmuH "poboT". BO3HUKHOBEHHE U pa3BUTHE
OO01mure TPUHITUTIBI COBPEMEHHOM POOOTOTEXHUKH. TEpMHHBI M ONpENeTeHUS POOOTOTEXHHKH.
noctpoeHus U obnactu | [lapamerpel, OTIpeIeTISIONINe TEXHUYECKUI YpOBEHb poOOTOB.
npumenenns PTC. MaHunyasaIuoHHbIe CUCTEMbI. Paboure opranbl MaHUITYJIITOPOB.
Tema 2. CoctaB pob6otoB. Kiaccupukamus poOOTOB M0 Ha3HAYCHHIO, KOHCTPYKIIUH,
CoctaB poOOTOB. crioco0y ympaBlieHus, ObIcTpojeicTBUio. Krnaccudukanus 1Mo THUIY CpPEIbl
Knaccudukarus nepemenieHusi. Ha3zeMmHble  yHHBEpCAJIbHBIE CHUCTEMBI  IEPEABUKCHUS:
poOOTOB. TYCEHHYHBIE, KOJECHBIE, IMaralmmue poOoTel. BomHble, BO3myIIHBIC,

KOCMHUYECKHE CUCTEMbI IEPEIBMKEHUS POOOTOB.




Tema 3.

HUcTtounukn n
MIPUEMHUKH TAHHBIX,
CEHCOPHBIE CUCTEMBI.

HcTouHukn  JaHHBIX.  AHQIOrOBblE M JUCKPETHBIE  CUTHAJIBL
[Ipeobpa3oBanue naHHBIX. TUIBI U XapaKTEPUCTUKH AATYUKOB. CEHCOpHBIE
cucrembl. HazHaueHue u xinaccu@ukanus ceHCOpHbIX cucreM. KoHTakTHbIE U
OECKOHTAaKTHBIE CEHCOpHble cUCTeMbl. CHCTEMBI TEXHUYECKOIO 3PEHUs.
[Tpuemuuku nanHbiX. IlpeoOpa3oBanye JaHHBIX sl IPUEMHUKOB.

Tema 4.

Cucrembl
NEPeABIKEHNS U
CEHCOPHBIE CHCTEMBbI
MOOUITLHBIX pOOOTOB

VYnpasnenue po6oroM. OCHOBHBIE KOMIIOHEHTHI yCTPOHCTB yIpaBIICHHS.
[lamsaTe u ycTpoiicTBa BBOJa-BbIBOAA. IlpepoiBanus. Ilepudepuiinbie
YCTPOMCTBA MHUKPOKOHTPOJIIEPOB. [loakntoueHne ycTpoiicTBa yIpaBieHHUs K
poboty. [laTunky u ucnomuureabHbiec Mexann3mel PTC.

Tema 5.

[Tnatrdpopma Arduino UNO, Arduino Mega2560. OcHOBHBIE OCOOCHHOCTH

CHUCTEMBI YIIPABJICHUS

OcobenHoctu mukpokoHTpoiuiepoB ATmega328, PICmicro u NXT. IlporpamMmmupoBaHue
MHUKPOKOHTPOJIJIEPOB. | MUKPOKOHTPOJLIICPOB.
Tema 6. Cpencrsa [IporpamMMmHBbIe cpenbl pa3paboTku mporpammaoro odecnedenus as PTC:
IPOrPaMMHUPOBAHUS WuTepriperatopsl. Komnunsitopsr. CumynaTopsl U OMYJIATOPBL
PTC. HuTerpupoBanHbie cpeactsa paspaborku: Arduino, mBlock, NXT, C++.
CooeprcamenvHulit Mooyns 2.
[IporpamMmupoBaHye poOOTOTEXHUYECKUX CUCTEM
Tema 1. IIporpaMMHBIe, aanTUBHBIE, WHTEIUIEKTyallbHbIE, pEJIEHHBIE YCTPOWCTBA
Vupasienue ynpaBieHuss  poOGoramu. HempepblBHOE  IporpaMMHOE  YIIpaBlCHHE.
poboTtamu Anmapatypa ynpasnenus: po6otos. [lonkiarouenne Harpysku k Arduino. LLIUM
pPEryJIHpPOBAHHUE.
Tema 2. AmnmnapaTable nHTepdeiickl. MakeTupoBaHHe yCTPOICTB. MeXIpoLecCopHbIe
AnmnapaTHble KOMMYHUKAIMU. Y CTPONCTBAa MHAUKAIUU. JKUIKOKPUCTATUIMYECKAN TUCTLICH.
HHTepg)eﬁCHa Wcnonp3oBaHue MIMPOTHO-UMITYJIBCHOM ~ MOIYJSIUMU  JUIA  YIpaBJICHUS
yCTpoucTBa aHaJIOroBbIMHU ycTpoiicTBaMu. Jlatunku. Mexannueckue natuuku. [logasnenue
UHANKalIH. npebesra KOHTAaKTOB. VYJBTPa3ByKOBOW M HMH(PAKpacCHBIM JETEKTOPHI
CTOJIKHOBEHMH.
Tema 3. OOnapyxkutenmn OOBEKTOB. YJIBTPa3BYKOBOW mampHOMEp. OmnTHueckue
OOGnapy:xenue JATYUKU. 3BYKOBBIC JATYMKHU. Pacro3HaBaHure 3ByKOBBIX KOMAH/I.
00BEKTOB.
Tema 4. JlucTaHIMOHHOE yIipaBieHne poooToM. [TpuéMHIK CUTHAIOB JUCTAaHIIMOHHOTO
JluctaHunoHHoe ynpasneHusi. CoBMenieHre paboThl J1eTEKTOpa 0ObEKTOB U IPUEMHUKA KOMaH/1
yHpaBlieHHE poOOTOM JUCTAHIIMOHHOTO yTpaBlieHWs. YmpaBiieHue jBurareiemM. OmgomeTpus.
PanuynpasisieMblid CEpBOIPHUBO/IL.
Tema 5. ITonsATHe, cucremMa W TeOopus AaBTOMATUYECKOro ympaBieHUs. CHCTEMBI
Cucremsl aBTOMAaTHYECKOI'0 PEryjIupoBaHus. J[BmkeHue poOoTa K TOUKE C 3a/laHHBIMU
ABTOMAaTHYECKOTO KOOD/IMHATAMH.
YIIPaBJICHUS.
Tema 6. [N /1-perynupoBanue: IIPONOPLUOHAJIBHBIH, IIPONIOPIIUOHAIIBHO-
Peryssitopbl, 3aKOHBI | uHTErpaNbHBIA, MPONOPLHHOHATBLHO-TH((EPEHIMATBHBIN, TTPOIOPIHOHAIEHO-
peryMpoBanus. MHTETPaTbHO-TU(PPepeHINANBHBIA PETYISTOPHI
Tema 1. WHTennexTyanbHble CUCTEMBI YIPABICHHUSI U UX NMPUMEHEHHs B YIIPaBICHUU
NurenexryanbHbre MEXaTPOHHBIMU U POOOTOTEXHUYECKUMH CUCTEMAMHU

Tema 8.

Texuuueckoe 3ananue. Beioop nepudepuitHeix ycTpoicTB. Bribop

IIpoektrpoBanme 3JEKTPOHHBIX KOMIIOHEHTOB M METOAOB IporpammupoBaHus. McnbslTaHue
PTC po6ora. Ilouck ommbok. MonepHHU3aIHsl YCTPOMCTB.
Kypc mucrumummaer  «IIporpamMmupoBanne poOOOTOTEXHUYECKUX CHUCTEM»  BKIIFOUAET

AYJUTOPHBIC 3aHATUA U CaMOCTOATCIBbHYIO pa60Ty. Ay,Z[I/ITOpHLIe 3aHATHA BKIHOYAIOT JICKOUM H

nabopaTopHbie pabOTHI.




Jlexyuu 9uTAIOTCS MPENOIaBaTENIeM C UCIIONIb30BaHUEM MYJIbTUMEIUHHON TexHUKH. [1o Bcemy
Kypcy pa3paboTaHbl KOMIIbIOTEpHBIE MTpe3eHTaluu B cpene PowerPoint.

Jlaboparopubie pabOThl MPOBOASTCS C MCIOJNB30BAHHEM HATYPHBIX 00pasloB poOOTOB Ha
wiatpopme Arduino, a Takke KOMITBIOTEPHBIX HMHUTATOPOB MPOMBIILICHHBIX pOoOOTOB. PaboThI
HaNpaBlIeHbl Ha BHIPAOOTKY HAaBBIKOB MPOEKTUPOBAHUS M MPOTPAMMUPOBAHUS POOOTOTEXHUUYECKUX
CHUCTEM.

DJeKTpOHHBIE MaTepUasbl MO BceM (hopMaM OpraHU3aIi y4eOHOTrOo MPoliecca pa3MelleHbI
Ha CcaiiTe B SJIEKTPOHHOM PENO3UTOpUH y4eOHBIX KypcoB JJorHY:
http://dl.donnu.ru/course/view.php?id=10

[To ucTOUHMKY mepesayr U BOCTIPUATUS Y4eOHOUW MH(OpPMALUU HCTIONB3YIOTCS CIOBECHBIE
(mexuus, 6ecena), HaryAaHbIe (WLTIOCTpALMs, JEMOHCTpAlKs), UHTEpAaKTUBHAsA cpena oOydeHus,
BKJIIOYAIOIIAsl AJICKTPOHHBIM Yy4eOHHWK C BHACOMATepuajaMu, NpakTHYeCKue (yIpakHEHHUS,
YOpaKHEHUH 110 MOJEIUPOBAHHIO, TAOOPATOPHBIE U KOHTPOJIbHBIE PAOOTHI.

[To xapaktepy TNO3HABATCILHON ICATCIHHOCTH CTYJIEHTOB HCIOJB3YIOTCS OOBSICHHTEIHHO-
WLUTIOCTPATUBHBIE U PENPOAYKTUBHBIE METO/IbI, MPOOIEMHOE MPEMNoIaBaHne, YaCTUYHO-TTOMCKOBBIN
Y UCCJIEIOBATEIIBCKUI METOBI.

B 3aBHCHMOCTH OT OCHOBHOM AMIAKTHUYECKOH LIEIH U 3a/1a4 UCIIOJIb3YIOTCS METObl YCTHOTO
U3TI0KEHUS 3HAHUHU, 3aKpeIUIeHHe Yy4eOHOTo MaTepuaia, CaMOCTOSTEIBbHONH pabOThl CTYJIEHTOB I10
OCMBICJICHHIO U YCBOEHHUIO HOBOTO MaTepuana, paboThl 10 MPUMEHEHHUIO 3HAHWM Ha MpPaKTHUKE U
BbIpaOOTKE YMEHHMI U HaBBIKOB, IPOBEPKU U OLICHKH 3HAHUH, YMEHUN 1 HAaBBIKOB.

Hcnonp3ytoTes cienyIonife MeToIbl KOHTPOJIS:
. YCTHBIN KOHTPOJIb (3KCIPECC-ONIPOC HA JIEKIMSIX);
. IPOBEpPKa KOHCIIEKTOB;
. TECTUPOBAHUE MO yueOHBIM diieMeHTaM riaB B cucteme MOODLE;
. 3aIIMTa JJAOOPaTOPHBIX padoT;
. IPOBEPKA CAMOCTOSITEIBHBIX PaboT;
. KOHTPOJIbHBIC PAa0OTHI MO TJIaBaM (IUIaKTHYECKOE TECTUPOBAHNE);
. IPOBEPKa MPAKTUYECKUX HABBIKOB;
. ATOTOBBIN IK3aMEH.

O~NOOT A WN B


http://dl.donnu.ru/course/view.php?id=10

TemMaTnyecKu MmJiaH

CoaepxaTteJibHBIN MOaYJIb 1

KoJsmmuecTBOo 4acoB

Ounas ¢opma

3aounas popma

Ha 0a3e 001Iero cpeaHero

Ha 0a3e cpeagHero

Ha 0a3e BBICHIET 0

npodeccnoHATLHOT0 npodeccuoHaJILHOro
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Tema 1. OOuME MPUHIHUITBI
HOCTPOEHHS M 00JIaCTH 8 2 2| 4 4 1 1 2
npumenenus PTC.
Tema 2. CocraB poOOTOB.
P 10 | 2 2| 6 4 |1 1] 2
Knaccudukarms po6oToB.
Tema 3. VcTOYHMKHU U
MPUEMHUKH JTAaHHBIX, 10 2 21 6 4 1 1 2
CCHCOPHBIC CUCTEMEI.
Tema 4. Cucrembl
HepeIBIKEHNS M CEHCOPHBIE 16 | 4 6| 6 4 1 1 2
CUCTEMBI MOOWJIBHBIX POOOTOB
Tema 5. OcoGenHoctu
14 4 41 6 6 2 2 2
MUKPOKOHTPOJUICPOB.
Tema 6. CpenctBa
pel 20 | 4 412 14 | 4 4| 6
nporpammupoBanus PTC.
Hmozo no 1-m
Y 144 | 18| |36 76 72 | 17 17 | 38
cooeprHcamebHOMy MOOYII0




Coaep:kaTeJIbHBII MOAYJb 2

KosnyecTBO 4acos

Ounas ¢popma

3aounas popma

Ha 0a3e 001Iero cpeaHero

Ha 0a3e cpeaHero

Ha 0a3e BBICHIET0

npogdeccuoHaIBLHOr0 npogeccuoHaIbLHOI0
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S S s S S 5 3 5
Tema 1. Yupasaenue
p 8 | 2 2| 4 4 | 1 1] 2
poboTamu
Tema 2. AnnapatHbie
UHTEPQEICHI, 10 | 2 2| 6 4 1 1 2
YCTpOICTBA MHIUKAIIUH.
Tema 3. OOHapyxeHHE
Py 10 | 4 41 6 4 | 1 1] 2
00BEKTOB.
Tema 4.
JlucTaHImonHoe 10 4 4 | 6 4 1 1 2
yrpasiieHue poO0TOM
Tema 5. Cucremsl
aBTOMATHUYECKOIO 14 4 41 6 6 2 2 2
yOpaBlIeHUsI.
Tema 6. Peryaaropsl
YIATOPBL 1 9g | 4 4| 12 14 | 4 4 | 6
3aKOHBI PEryJIUPOBAHUSI.




Tema 7.
NHuTtennexkTyanbHbIe

14

10

CHUCTEMBI YIIPABJICHUS
Tema §.

14

[Ipoextuposanue PTC
Hmozo no 2-my
cooepiricamenbHoMy

144

32

32

76

72

17

17

38

MO0y




6. TEMbI IABOPATOPHBIX 3AHATHI.

Ne Howmep Tembl HaumeHnoBaHMe TeMbl 1JaOOPATOPHOTO 3aHATHS
1. . | IMCIUTUTUHBI
1 [TporpammupoBanue MukpokonTpoiiepa ATmega328 na rarpopme

1 Arduino Uno

2 2 [TporpammupoBaHue BBOIa/BBIBOIA JUCKPETHBIX CUTHAJIOB

3 3 W3ydenune npuHIUTIA I[eﬁCTBHSIvCGHCOPHBIX JTaTYNKOB, CBSI3b
BXOJIHBIX U peaJIbHBIX 3HAUCHHUH

4 4 ITporpammupoBaHue ¢ UCTIOIB30BAHUEM JAaTUMKA TEMIEPATYPhl

5 5 ITporpammupoBanue Sound Sensor

6 6 ITporpammupoBanne Gyroscope Sensor

7 7 ITporpamMMupoBaHue ¢ UCTIONB30BAHUEM YIIBTPAa3BYKOBOTO AATUHKA

8 8 IIporpaMmMUpOBaHKE C HCTIONB30BAHMEM TOKITIOUCHUS HArPY3KH K
Arduino.

9 9 OcHOBHbBIE IPUEMBI YIIPABICHHS JBI)KEHUEM MOOMIBHOTO poOoTa Ha
mwiardopme Arduino Mega 2560

10 10 IIporpamMMupoBanue qBUKEHHs poOOTa K 3a/laHHOM TOUKe

11 11 JIBr>xeHre poboTa 1o 3aJaHHOMY alITOPUTMY

7. CAMOCTOATEJIBHASA PABOTA.

CamocTrosiTenbHass paboTa BKJIIOYAET KaK TPaJWLMOHHOE H3Y4YEHHE M KOHCIEKTHPOBAaHUE
MaTepuaia yueOHMKOB U y4eOHBIX MOCOOUH, MaTepraloB MHTEPHET-PECYPCOB TaK U MOJITOTOBKY
nokiaanoB u pedeparoB. Ha caiitax http://arduino.ru, http://learn.makeblock.com/en/ranger/,
http://myrobot.ru, http://www.robotforum.ru, http://androbots.ru/ cTyaeHTbI MOTYT GOsIee TOAPOOHO
U3Y4YUTh UCTOPHUIO Pa3BUTHUA POOOTOTEXHUKHU, NMO3HAKOMUTBHCSA C MOCIEAHMMM JOCTHKCHUSIMH B
00J1aCTH MUPOBOM U OT€YECTBEHHON pOOOTOTEXHUKH.

KoHnTponb caMocTosATENbHON pabOThl CTYAEHTOB OCYIIECTBISETCS MPENoJaBaTeleM KakK B
OyHOU (Qopme Mo JoKIagaM U pedepaTaM, TaK U B 3a04HONM (opMe depe3 3IEKTPOHHYIO IMOUTY.
JlomyckaeTcsi MpOCTaBJICHUE CTYJEHTY 3a4ETHBIX €IUHUI] IO CAMOCTOATEIHLHON paboTe B 3a0YHOM

dopme.

8. MHAWUBUAYAJIBHBIE 3AJIAHUSI.

NunuBuayanbHble 3aMaHUsS TPEIYCMOTPEHBI K Ka)XJIOH TeME W IMOJIHOCTHIO TPUBEICHBI B
METOJAMYECKUX YyKa3aHHs 10 BBITIOJHCHUIO W O(OPMIICHHIO JIA0OPATOPHBIX paboOT K Kypcy
«IIporpammupoBaHue pOOOTOTEXHHUECKUX CHCTEM.

[TpuMep MHAUBUIYATBHBIX 3aaHUH U3 Ta00paTOpHOI padoThl Ne 3.
Pa3zpaborars ckeTd ymnpaBlieHUs BKIIFOUEHHUEM CBETOIHMO/A B 3aBUCHMOCTH OT 3HAYCHUN 00padOTKH
YETHIPEX BXOHBIX JTUCKPETHBIX CHTHAJIOB.

Bapuanrt 3aganus:

B cpeme Arduino simulator co3mate cxemy moakmoucHus k ARDUINO UNO

ynbTpa3BykoBoro aaryrka HC-SR04 n3Mepenus aAucTaHuum 10 00beKTa U TPEX CBETOIUOIOB.
B cpene Arduino IDE co3math cKeTd, ONMpEaCIIAIONIMA PACCTOSHHIE 10 MPEMSATCTBHS U BBIBOIAIIMI
3HAUEHUS B CM B KOHCOJIb MOHUTOpPA TOCIIEI0BATENBHOTO MopTa. [Ipy paccTosIHUY 10 TMPETSITCTBHS
Oonee 2 M J0JKEH OBITh BKIIOYEH 3€JE€HBIM CBETOAUO, OT 2 M 10 1M —KeJITHIA CBETOAMOI U MEHEE
1M — kpacHbIif. PaboTOCrIOCOOHOCTH MPOTrpaMMBbl IPOBEPUTH HA JTA0OPATOPHOM CTEH/IE.


http://arduino.ru/
http://learn.makeblock.com/en/ranger/
http://myrobot.ru/
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9. KOHTPOJIBHBIE BOIMPOCHI K MPOMEXXYTOYHOM ATTECTAILIUA
1.Ynpasienue po6oTomM. OCHOBHbIE KOMIIOHEHTbI YCTPOUCTB YIIPABICHHUS.
ITamsTH M yCTpOMCTBA BBOAA-BBIBOJIA.

2. [IpepwiBanus. [lepudepuiinpie ycTpoicTBa MUKPOKOHTPOJIIEPOB.

3. [lonkiroueHue ycTponcTBa yrpaBieHus K poOoTy. Jlatuuku u
ucnosaHuTenbHbie Mexanusmel PTC.

4. TTporpamMmHBIe Cpebl pa3paboTku mporpammHoro odecriedenHwus st PTC.
5. Uurepnperatopsl. Komnuisitopsl.

6. CUMYJISITOPBI ¥ SMYJISTOPBI.

7. IHTerpupoBaHHbIE CPECTBA Pa3pabOTKH.

8. OcHoBHbIe 0coOeHHOCTH MUKpOoKOoHTposuiepoB ARM,AVR,PIC.

9. [IpuMmeHeHre HHCTPYMEHTANBHBIX cpell pa3padotku mist MCU.

10. BusyanbHble MeTOBI pazpaboTku cxem ynpasienust PTC.

11. IIporpammupoBaHue MUKPOKOHTPOJIEPOB.

12. AnmmapaTHbie nHTEpdelchl. MakeTupOBaHHE yCTPOHCTB.
MesxmporieccopHble KOMMyHUKaIK. Peanuzamus natepgeiica RS-232.

13. Peasimzanus nnatepdeiica RS-232 niist ¢BSI3M MEKPOKOHTPOJIIEPOB C
NEepCOHAJIBHBIM KOMIBIOTEPOM. J[ByHaNpaBiieHHbIN CHHXPOHHBIN HHTEpdeEiic.
14. YerpoiictBa nHAMKanuu. KuJKOKpUCTAIUIMUECKUN AUCTIICH.

15. Ucnonp3oBaHUe IUPOTHO-UMITYJIBCHOM MOAYJISLMY JUIsl YIIPABJICHUS
aHAJIOroBBIMM ycTpoiicTBaMu. Jlatunku. Mexannueckue naruuku. [logaBinenue
npebe3ra KOHTAKTOB.

16. YbTpa3ByKOBOM U MHPPAKPACHBIHN IETEKTOPHI CTOJIKHOBEHHH.
OO6HapyxuTenu 00bEKTOB. YIbTPa3ByKOBOH JalbHOMED.

17. OnTryeckne NaTIYuKU.

18. 3BykoBbIe naTunku. Pacrio3zHaBaHnE 3ByKOBBIX KOMaH],.

19. luctanimonHoe ynpasiieHue pooorom. [IpuémMHuk curaanos
JUCTAaHIIMOHHOTO YIIPABJICHUS.

20. CoBmerieHue pabOThI I€TEKTOPA 0OBEKTOB U PUEMHUKA KOMaH]]
JUCTAaHIIMOHHOTO yIIPABJICHUS.

21. Yopasnenue asurareneM. Onomerpus. PagroynpaisieMplil CEpBOIPUBOLL.
22. OnepalMoHHbIE CUCTEMBI peaJIbHOTO BpeMeHU. [IpumMep npusnoxeHus,
paboratomiero nox ympasinenuem OCPB.

23. JIuCTaHIIMOHHOE yIIPABJICHHE POOOTOM.

24. HelipoHHbIE CETH U UCKYCCTBEHHBIN MHTEIUIEKT.

25. Ucneitanue podora. [Touck ommobok.

10. OBPA3EIl TECTOBOI'O 3AJIAHUA

Jns nogaum curnana Ha [IIMM-BbIXo UCTIONB3YIOT KOMaHIy
Bribepure ouH OTBET:

a. analogRead();

b. analogWrite();

c. digitalWrite();

11. SK3AMEHAIIMOHHBIE BOITPOCHI

1. Tlpennocbulku pa3BUTUS MEXAaTPOHUKKM M OO0JACTH TNPUMEHEHHUS MEXaTPOHHHBIX U
poboToTexHnueckux cucreM. [IpenMyiecTBa u NepcrneKkTUBBI Pa3BUTHSI TAKUX YCTPOUCTB U CUCTEM
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2. Knaccudukamuss poOOTOB IO HA3HAYEHUIO, KOHCTPYKIHUH, CIOCOOYy yIpaBlieHUs,
osicTpoaeiicTBuio. [lapameTpsl, onpenensonye TEXHNIECKU YpOBEHb poOOTOB

3. Tepmunbl u ompeneneHus poOotorexHukH. [lapameTpsl, ompenensone TEXHUYECKUN
ypOBeHb poO0TOB. MaHUNyIALIMOHHbBIE cCCTEMbI. Paboune opranbl MaHUITYJISITOPOB.

4. CocraB poboroB. Knaccugpukamus poOOTOB NO Ha3HAYEHMIO, KOHCTPYKIHUH, CIIOCOOY
yIpaBiieHusi, ObICTPOJICHCTBUIO.

5. McTouHMKM NaHHBIX. AHAJOTOBBIE W JUCKpETHbIe cUrHaibl. [IpeoOpa3zoBaHue NaHHBIX.
Turb! 1 XapakKTEepUCTUKH JATIYHKOB.

6. Cencopuble cucteMbl. HazHaueHue u kinaccudukanus ceHCOpHBIX cucteM. KoHTakTHbIE U
OECKOHTAKTHbBIE CEHCOPHbIE cUCcTeMbl. CHCTEMbI TEXHUUECKOT'O 3PEHUSI.

7. Ilpuemuuku na"Hbix. [IpeoOpazoBaHue JaHHBIX 715 TPUEMHUKOB.

8. Ympasnenne poooroM. OCHOBHBIE KOMITOHEHTHI YCTPOHCTB yIPaBJICHUSI.

9. Ilamsare u ycTpoiicTBa BBoJa-BeiBoga. IIpepwiBanus. Ilepudepuiinbie ycTpoiicTBa
MUKpOKOHTpoJuiepoB. [loakitoueHue ycTpolicTBa ympaBieHus K pobory. Jlatuuku wu
UCIIOIHUTENbHBIE MexaHu3Mbl PTC.

10. TIInardpopma Arduino UNO, Arduino Mega2560. OcHOBHBIE OCOOCHHOCTH
MukpokoHTpoiiepoB ATmega328, PICmicro u NXT. [IporpaMmMmupoBanre MUKPOKOHTPOJIJIEPOB.

11. IlporpamMmMHBIe cpebl pa3paboTKH porpaMmHoro odecreuenus aist PTC:

12. HUnrepnperatopsl. Kommumaropsl. CHUMyISTOPEl W 3MYJIATOPHL. MHTETpupoBaHHBIC
cpenctsa pa3pabotku: Arduino, mBlock, NXT, C++.

13. IIporpamMHbIe, aJanTHBHBIC, WHTEIUIEKTyaJIbHbIE, pElEeHHBbIE YCTPONCTBA YyNpaBIECHUS
poGoramu. HenpepbIiBHOE POrpaMMHOE yTIpaBJICHHE.

14. Amnmapatypa ympaBiaeHusi po6ortoB. I[loakmtouenune Harpy3ku K Arduino. MM
peryiaupoBaHHeE.

15. Anmaparaesie uHTepdelcel. MakeTupoBaHHE  YCTPOHCTB.  MEXIPOIECCOPHBIC
KOMMYHHUKAIUU. Y CTPONCTBA UHIUKALUH.

16. Hcnonp3oBaHME MMIMPOTHO-UMITYJIBCHOM MOIYJIALMU AJIs YIPABICHUS aHAJIOTOBBIMHU
YCTPOMCTBAMM.

17. OGHapyxuTen o0bEKTOB. Y IbTPa3ByKOBOH AaibHOMEP. ONTHUYECKHUE TaTYMKUA. 3BYKOBBIC
natuuku. Pacno3HaBaHue 3ByKOBBIX KOMAaH]I.

18. JlucranmumonHoe ympaBieHue poOoTroM. [IpuéMHHMK CHUTHANIOB JAMCTAHIIMOHHOTO
yIpaBJICHUS.

19. IlonsTHE, cCUCTEMA M TEOPHSI aBTOMATUYECKOTO YIIPABJICHHUS.

20. CucremMbl aBTOMaTHYECKOTO PETYIHMPOBAHUS.

21. IIW[-perynmupoBaHue:  NPOMOPIUOHAIBHBIA,  MPOMOPIIMOHAIBHO-UHTETPATBLHBIN,
PONOPLUHUOHATBHO-IU((HEepPeHINANBHBINA,  MPOMOPIUOHAIBHO-UHTET PATIbHO-AU (D hepeHInaTbHBINA
perysTopsl

22. UHTemiekTyalbHbIE CHUCTEMBl YIOpPABICHUS M WX NPUMEHEHHS B YIPaBICHUU
MEXaTPOHHBIMH U POOOTOTEXHUUECKUMHU CUCTEMAMHU.

O0pa3err SK3aMEHAIIMOHHOTO OMIIeTA.

'OV BIIO «/loHeukuii HAIMOHAIBHBIN YHUBEPCUTET)

O0pa3oBaTeIbHEI YPOBCHD Bakanasp
Hanpasnenune moarorosku _09.04.01 «MudopMaTHKa ¥ BEIYUCIUTEIbHAS TEXHUKA
VYuebHas qucnuiuinHa _ «[IporpaMMupoBaHie POOOTOTEXHUYECKUX CUCTEMY cemectp __ 6

3K3AMEHAIIMOHHBINA BUJIET Ne 4

1. CocraB po6otoB. Kiaccudukamus poOOTOB NO Ha3HAUEHHIO, KOHCTPYKIHH, CIIOCOOY
yTpaBIieHHUs, OBICTPOJCHCTBHIO.
2. IIporpammHbIe cpeabl pa3paboTKH nporpamMmmHoro odecredenus aist PTC:
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3. Pa3pabotaTh CKeTY I peain3allii BBOa/BbIBOAA TUCKpeTHBIX curHamoB Arduino UNO B
COOTBETCTBHUH C 33JaHHOH (pyHKITHEH

f == X1X2X_4_UX1X2UX_1X3U}_(2X4_
’

npu X1 — pin2, X2 — pin3, x3 — pin4, x4 — pin5. B 3aBUCKHMOCTH OT IpUHUMAEMOTo 3HaucHus f
BBIMOJIHUTH BBIBOJ Ha PING B pexxume LIIWM nipu f = 0 gnurensHOCTh HMIyJIbca 25% pabodero
nukia, npu f =1 murensHOCTh UMITyTbCa 75% pabodero MukIa,

YTBepKIIeHO Ha 3ace/laHuu
KaeJpbl KOMITBIOTEPHBIX TEXHOJIOTUH

IIpotoxon Ne 7 ot 8 nexabpst 2016 rona

H.o. 3aB. kadeapoii

JK3aMeHaTOp

14. Kputepuu oueHUBaHUsI

(moamucek)

(nmoanuck)

[IIxana orleHNBaHUA:

EpmoJenko T.B.

Jlomonoc I'.T.

[lxana Onettica 110 100-Ga o O1ieHKA 110 TOCYIAPCTBEHHOM 1IKAIe Onrtrca 1o .
ECTS Lukate, KOTOpast (xavten, mdpdepe panHb 1 3246T) TOCY1aPCTBEHHON
aeiicreyer B lonHY I mKaje (3a4€T)
A 90-100 5 (OTIMYHO) 324TEHO
B 80-89 4 (xoporo) 3a4TEHO
C 75-79 4 (xopor1o) 3a4TEHO
D 70-74 3 (YIOBIETBOPUTEIBHO) 3a4TEHO
E 60-69 3 (YAOBIIETBOPUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyHOBHeTBOpHTeHHEO) HE 3a4TEHO
C BO3MOKHOCTBIO IOBTOPHOM ciauu
2 (HeYTOBJICTBOPUTEIIHHO)
= 0-34 C BO3MOKHOCTbBIO TIOBTOPHOM cllauu He 3aUTeHo
IIPU yCIIOBUU 0053aTeIbHOr0 Habopa
JIOTIOJIHUTENBHBIX 0aJJIOB

CornacHo MOAYJIbHOMY MPHUHLUIY OpraHu3alMM Yy4eOHOro IMpolecca CoJepiKaHue
quctuminHel «[IporpammupoBaHe poOOTOTEXHUYECKMX CHCTEM» BKIIIOYAET B ceOs JBa MOJYJIA.
Kaxnplif MOAyJIb COCTOMT M3 TEOPETHYECKOTO MaTepHuaja M MPAaKTUYECKHUX 3a7ay, BBIOJHEHHE
KOTOPBIX TpeOyeT OBJIaJICHUs TEOpUEN B YKA3aHHOM B MOJYJIE OObEME.

Onenka 3HaHUH CTYZEHTOB IpoBoaAnTCs 1o 100-0ayuibHOM 1IKaJIe MO CIEAYIONIUM KPUTEPHSIM:

3a4éTHbIe MOAY/IH Dopma KOHTPOJIA baJbl

ConeprkatenbHbIH MOIYh | biiok maGopaTopHBIX paboT 40
MonynbHBII KOHTPOJIb 20
3auer 40

Uror 1-ro momymnst 100

ConeprkaTtenbHbIN MOTYIb 2 biiok maGopaTopHBIX paboT 40
MoaynbHBII KOHTPOJIb 20
Kontponbnas padota 10

DK3aMeH 40

OO01uii urtor 100
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K nepBoMy MOy TbHOMY KOHTPOJIKO CTYACHT JOJDKEH 3alIUTUTH JabopaTopHbIe paboThI ¢ 1
1o 6 riaBy. 3a mabopaTopHbIe pabOTHI CTYAEHT MOXKET MoydnuTh 40 Garios.

Ha mepBoM MOIyJBbHOM KOHTPOJE CTYJISHT UMEET BO3MOXKHOCTH moy4uTh 20 Oaiios,
[IpoBepka TeopeTHUECKUX 3HAHUH B (hopMe TecTa M MPAKTHUECKUX HABBIKOB B BUE MPAKTHYECKOTO
3aJIaHus .

Ko BTOpOMY MOy TEHOMY KOHTPOJITIO CTYACHT JOJDKEH 3alIUTHTH JIA00OpaTOpHBIE pabOTHI € 7
no 11 riaBy MHTEpaKTUBHOTO yueOHHKA. B 1 0ar olleHUBaeTCs BEACHUS KOHCIIEKTA JICKITUH.

Ha BTOpOM MOIYyJIBHOM KOHTpPOJIE CTYICHT HUMEET BO3MOXKHOCTh IONYYHTH 12 Oaiios,
BBITOJIHUB TIPOBEPKY TCOPETUYECKUX 3HAHWU B (OpMEe TecTa U MPAKTUYECKUX HABBHIKOB B BUJIC
3aJJaHHs MOJICITUPOBAHUS CETH.

DK3aMEH BBINOJIHACTCS B MHTEPAKTUBHOM CUCTEME T0]] KOHTPOJIEM IperoiaBatelis B hopme
50-TH BONIPOCOB TECTOBOTO 3aJIaHMsI HA KAKIBIA U3 KOTOPHIX MPEAIAraeTcs OT 5 OTBETOB.

OrieHKa 32 OBJIQJICHUE KYPCOM BBICTABIISICTCS MO CIICTYFOIIUM MIPHHIIATIAM:

— ONeHKY «OTJIIMYHO» 3aCITy’KHBACT CTYIEHT, KOTOPBIA OOHApYXWJI TIyOOKHE 3HAHUS TPU
OTBETaX Ha TEOPETHUECKUE BOMIPOCHI IO TEMaM Kypca, a TAKXKE BBITIOJTHHII MPAKTHUCCKUE 3aIaHUS B
oJTHOM 00BéMe 1 Habpait 6omnee 90 Gamios.

— O1eHKy «XOpOIIO» 3aciy’KUBAeT CTYJCHT, CACTABIINN OMIMOKA B TEOPETHYCCKHX WIIU
NPAaKTUYECKUX OTBETaX, KOTOPhIE MOTYT OBITh MHTEPIPETUPOBAHBI KaK MaJIOCYIIECTBEHHBIC IS
BOITPOCOB, KOTOpPBIE paccMaTpuBaiuch. CTyICHT MOJDKEeH HabpaTh O6omee 70 6aios.

- OI.[CHKy «YOOBJICTBOPHUTCIIBHO» 3aCIy’KUBACT CTYACHT, KOTOpBIﬁ BBITIOJIHWJI 3adaHUA
HEIOJTHO U C OIMOKaMH, HO TIPH 3TOM Hadpai 6osee 60 6amios.

- OI_IGHKy «HCYOOBJICTBOPUTCIBHO)» 3aCHIy’KUBACT CTYIACHT, KOTOpBIﬁ HE€ BBIIIOJIHUII
OOJILIITMHCTBA TEOPETHUECKUX U MPAKTHUECKUX 3a7a4 U HaOpas Menee 60 6amioB.

15. MaTepuajibHO-TeXHUYeCKOe o0ecrneyeHne yueOHOro npomecca

Jlns mpoBeeHMs JIEKIIMOHHBIX 3aHATHH TpeOyeTcs ayJuTopusi Ha MOTOK, 00OpyJOBaHHAas
MYJIbTUMEAUMHBIM IIPOEKTOPOM U HKPAHOM, WIA UHTEPAKTUBHOM TOCKOM, WJIM MEJIOBOM JOCKOH.

Jlns npoBeneHUsl JaO0OPAaTOPHBIX 3aHATHHM MO JUCLMIUIMHE HEOOXOIUM 000pYIOBaHHBIN
[I9BM win HOyTOyKamMu KOMIBIOTEPHBIH KJIACC ¢ BO3MOYKHOCTBIO BBIXOAa B IHTEpHET.

16. PexoMeH10BaHHAS JIUTEpaTypa

OcHoBHast
1. Kypsimkun, H. I1. OcHoBsl po6oToTtexnuku : yue0. nocodue / H. I1. Kypeiukun ; Ky3['TVY. -
Kemeposo, 2012. — 168 c.
2. Kontox, B. JI. OcHoBBI poboToTexHHKY : yueb. mocobue B. JI. Kontox ; U3narenscTBO « DEHUKC) —
Pocros v/]1 :, 2008. — 281 c.
3.Kimumos, A. C. Po6oTH3upoBaHHbIE TEXHOJIOTHYECKNE KOMIUIEKCHl U aBTOMAaTUYECKHE JINHUY B CBapKe
: yae0. mocobue 2-¢ u3n., uctp. u goim. — CII16.: U3garensctBo «Jlauby, 2011. — 240 c.
http://e.lanbook.com/view/book/1804/

JlonmosHuTEAbHAS
4. IOpeBuy, E. UI. OcHOBBI pOOOTOTEXHUKH. — 2-€ U311, iepepad. u pom. / E. U. FOpesuu. — CII6. : BXB-
[TetepOypr, 2010. — 416 c. http://elib.spbstu.ru/dl/325.pdf/view
5. Cnbiny, I'. A. IIpomMbinuienHsle po6oTsl: KoHCTpyHpoBaHue u mpUMeHeHue : yued. mo-codbue ams
CTYJIEHTOB MallIMHOCTPOMT. CHeTaibHOCTeH By30B / mox pen. B. U. Koctioka. — Kues: Buma mkona ,
1991. - 311 c.
6. BopoOneB, B. U. [Tpombitennsie poOoTH arperatHo-moayinbsHoro tuna / E. 1. Bopo-6bes, 10. T
Kossipes, B. U. Lapenko; nox pea. FO. I'. Ko3eipeBa. — M.: Mammnoctpoenue , 1988. — 240 c.
7. Kozsipes, 1O. I'. [IpomblnuieHHbIe poOOTHI: cripaBoYHUK. — M.: Mammuoctpoenue , 1988. — 392 c.
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17. UndopmanuoHHbie pecypchl

1. Anmmaparnas gacts miatdopmbel Arduino, URL: http://arduino.ru/Hardware: (mata obpareHust
05.01.20161.)

2. Cpena pazpabotku Arduino. URL: http://arduino.ru/Arduino_environment: (zata obpateHust
05.01.20161.)

3. Ranger Robot Kit. URL: http://learn.makeblock.com/en/ranger/ : (mata obpaieHus
05.01.20161.)

4. T".T.Jlomonoc. IIporpaMmmupoBaHre poOOTOTEXHUYECKUX CUCTEM. DIEKTPOHHBIN
penozutopuii yueOHbIx KypcoB JJonHY. [Dnexrponnsiii pecype| — Pexxum nocrtymna:
http://dl.donnu.ru/course/view.php?id=10

5. Hayunas 6mbnmoreka JIoHEIIKOTO HAITMOHATBLHOTO YHUBEPCUTETA. [ DIEKTPOHHBIN pecypc] —
Pesxxum moctyma: http://library.donnu.ru/

18. IIporpammHoe o0ecnieueHue

1. Arduino IDE.
2. mBlock.


http://arduino.ru/Arduino_environment
http://learn.makeblock.com/en/ranger/

Pabouas nporpamma paccMoTpeHa U IepeyTBEPKIeHA Ha

Kaeapbl KOMIBIOTEPHBIX TEXHOJIOTHH ¢ M3MeHeHusaMu (6e3 usmenenuit) Ha 2020 rog.

[TpoTokon Ne 12 ot «2» anpens 2020 r.
3aBeyronuit kadeapoit Epmonenko T.B.

Pabouas nporpaMmma paccMoTpeHa U IepeyTBEPKIeHA Ha

Ka(eapbl KOMIBIOTEPHBIX TEXHOJOTHH ¢ M3MeHeHussMu (06e3 u3menenuit) Ha 2021 rog.

ITporoxos Ne OT « » 2021 r.
3aBeyronuit kKadeapoit

Pabouas nporpaMmma paccMoTpeHa U IepeyTBEPKIeHA Ha

Kaeapbl KOMIBIOTEPHBIX TEXHOJOTHI ¢ M3MeHeHUsIMU (0e3 m3meHenuit) Ha 2022 rog.

ITporoxos Ne OT « » 2022 .
3aBeyromnuit kKadeapoit

PaGouwas nporpamMma paccMoTpeHa u nepeyTBepKICHa Ha

Kaeapbl KOMIBIOTEPHBIX TEXHOJIOTHH ¢ M3MeHeHusIMU (0e3 n3menenuit) Ha 2023 rog.

ITporoxom Ne OT « » 2023 r.
3aBenyroumii kadenpoit
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