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1 Ilesn u 3a1a491 OCBOEHUS JUCHUTIIUHBI

Leaun ocBoeHMS AUCUUILIINHBL: GOPMUpPOBaHKE 3HAHHK 0 0a30BBIX APXUTEKTYpax MHUKPOIPOLECCOPOB
(MII); o3HaKOMIJICHHE CTYJEHTOB C METOJIaMU OpraHu3anuu coopa u o0paboTku WHGOPMAIIMU B CUCTEMAaxX
KOHTPOJIS U YIIPABJICHUS; OJy4YeHHE HaBBIKOB pa3paboTKu MUKporpoleccopHbix cuctem (MIIC).

3amaun:

- M3y4uTh 0a30BbIe APXUTEKTYpPHBIE PEIICHUS, CTPYKTYPHYI0O M (PYHKIHMOHAJIBHYIO OPIraHU3ALMIO
MHUKPONPOIECCOPOB U MHUKpOKOHTpoiuiepoB (MK), dyHKIMOHaNbHBIE BO3MOXXHOCTH CHUCTEM aBTOMAaTH3aLUU
MIPOEKTUPOBAHMUS.

- TIOJIyYUTh HAaBBIKM TPOCKTUPOBAHHS CTPYKTYPHBIX, (YHKIHOHAJIBHBIX W NPUHIMIIHAAIBHBIX
ANMEKTPUIECKUX CXEM 3JICKTPOHHBIX YCTPOUCTB U cucteM Ha 6aze MK u MII, nporpammupoBaTh 6a30BbIe 331291
00paboTku nanHbIX Ha s3bike Cu s MIT ¢ apxurektypoit ARM n mukpokoHTposuiepoB cemeiictBa ATMega.

- OBJAJETh HaBbIKaMu paspaboTku mnporpamm mii MK u MII nns ynmpaBiaeHus conpsraeMbIMU
yCTpOMCTBaMHU.

2 MecTo JUCHHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucuuriiuHa OTHOCUTCS K 00s3aTeIbHBIM TUCHHUILTUHAM (MOJYJISIM) BapuaTUBHOM 4yacTH Ojoka /J|
«luctuumivHel (MOIYIIN)»

[IpepexBusutel nucuuiuiunbl: 51./[.5.11 @usuka, b1./[.5.12 Snexmpomexuuka u 51eKmpoHUKa

[ToctpexkBusutel aucuuruiussl: b1./{.B.15 Cucmemvr aémomamuzayuu u ynpaenenus, bl.J[.B.16
Asmomamuzupoearnnoe NpoeKmMuposaHue MexampoHHblX CUCmeM

3 TpeGoBanus K pe3yjabTaTaMm 00yUeHUs MO TUCIUIINHE

Hpouecc HU3YyUYCHUS NUCHUIIJIMHBI HAITPABJICH Ha (I)OpMI/IpOBaHI/Ie CJICAYIOIIUX PE3YJIbTAaTOB 06y‘IeHI/I}I

Kon n HanmeHoBaHue
WH/IAKATOPA JTOCTHKCHHUS
KOMIETEHIINH
[1K*-6-B-1 ®opmynupyet
TpeOoBaHUS K
MHKPOIIPOLIECCOPHOMN CUCTEME

Kop u HaumenoBaHue
(dbopMupyeMBbIX
KOMIICTEHITU I

IIK*-6 Cnocoben
0(QOPMIISITh TEXHUUYECKYIO
JIOKYMEHTAIUIO Ha

[Tnanupyemble pe3yabTaTbl 00y4eHUs 110
JAUCHUIITIMHE, XapaKTCPU3YIOIIHUE STAIIbL
(hopMHUpOBaHUS KOMIETEHIIMH
3HaTh:
- TpeOOBaHUS MPEABSBIsIEMbIE K
MHUKPOIIPOLIECCOPHOM CUCTEME.

Pa3IMYHBIX CTAJAUIX
pa3paboTKH MPOEKTa
ABTOMATHU3HPOBAHHBIX
CUCTEM

[1K*-6-B-2 Omnpenenser BXOAHbIE
Y BBIXOJIHBIE CUTHAJBI, X (popMmy,
CIOCOOBI OJKITFOUEHHS BHEITHUX
AIIEMEHTOB K
MHUKPOITPOLIECCOPHON CHUCTEME
[TIK*-6-B-3 Peanmu3yeT 3a1aHHYIO
GyHKIHIO HA
MHKPOIIPOLIECCOPHOMN CUCTEME C
oopmIeHrEM TEeXHUUYECKON
TOKYMEHTAIH B BUJIC
pa3pabaTbIBa€MbIX AITOPUTMOB U
MIPOTPaAaMMHOTO KOJ[a

YMerb:

- ONpeaACIsATh BXOAHBIC U BHIXOJHBIC
CHUTHAJBI, UX (HopMy, CIOCOOBI
IIOAKJIFOYCHUA BHCIITHUX 3JIEMEHTOB K
MHUKPOIPOLIECCOPHOM CUCTEME.

Baajgern:

- HaBbIKaMU pean3aliy 3aJaHHOU
(GYHKIIMM Ha MUKPOMPOIIECCOPHOM cHCTEME
¢ o(opMIIEHUEM TEXHUYECKOH
JOKYMCHTAllMU B BUIC p33pa6aTI)IBaeMBIX
QJITOPUTMOB U ITPOTPAMMHOTI0O KOJA.

4 CTpyKTYypa U coiepKaHHue TUCHUILINHBI

4.1 CTpyKTypa QM CHUATINHBI

OO1ast TPYA0EMKOCTh AUCITUTUIMHBI COCTABIISET 6 3a4eTHBIX eauHuMIl (216 akaleMHUUECKUX YacoB).



TpynoemkocTsb,

Bun paGotet aKaJeMHYECKHUX YaCOB
5 cemecTp BCETO

O01mas Tpy10éMKOCTh 216 216
KonrakTHas pa6ora: 85,25 85,25
Jlexrun (JI) 34 34
[Tpaktrueckue 3ansatus (I13) 34 34
JlaGopaTtopusie padoTs (JIP) 16 16
Koncynbranuu 1 1
ITpomexxyTouHast arTectamus (3a4eT, SK3aMEeH) 0,25 0,25
CamocrosiTesibHasi padoTa: 130,75 130,75

- BbINOJIHEHUE UHOUBUOYATILHO20 MEopYecKo20 3a0anus (MT3);

- CAMON0020Mo8Ka (Mpopabomka u no8MmMopeHue 1eKYUOHHO20 MAmepuala u
Mamepuana y4ebHUKos u yueOHblx nocooull);

- N0020MOBKA K 1aO0PAMOPHBLIM 3AHAMUIM,

- N0020MOBKA K NPAKMULECKUM 3AHAMUAM,

- 10020MOBKA K PYOEHCHOMY KOHMPOTIIO
Bua uToroBoro KOHTpoJIA (3aueT, IKk3aMeH, U PepeHUPoOBAHHBIH JIK3aMeH
3a4er)

Paznienbl auCUUIUIMHBL, U3yYaeMble B 5 cEMECTpE

KosmuecTBo yacoB
Ne HaunmenoBanue pa3zienoB aymatopras BHEAy/I.
paznena BCETO paboTta 6
n |13 [ p | PO
1 OCHOBBI MUKPOIIPOLIECCOPHON TEXHUKHU 40 6 2 32
2 I[Tponeccopuoe simpo AVR 62 8 |16 | 4 34
3 ITponieccops ARM 60 8 |16 | 4 32
4 [TpoexTpoBaHMe aBTOMaTU3UPOBAHHBIX CUCTEM Ha o4 12 8 34
OCHOBE MUKPOKOHTPOJUIEPOB U MUKPOIIPOLIECCOPOB
Hroro: 216 34 | 34 | 16 132
Bcero: 216 34 | 34 | 16 132

4.2 ConepxxaHue pa3/iesioB AU CHUNIHHBI

Pasnen 1. OcHOBBI MUKPONIPOLIECCOPHON TEXHUKH

Kpartkuii ucropuyeckuii 0630p. OCHOBHBIE MOHATHS M TEPMUHBI MHUKPONPOIIECCOPHON TEXHHKH.
O030p BBIYHUCIUTENBHBIX CpelA, MPUHLIMIBI UX mocTpoeHus. Muxpompoueccopsl (MII), mukpo-OBM u
Mukponporeccopusie cuctemsl (MIIC). BausiHue TeXHONIOTHN HA apXUTEKTYPY U METObI IPOSKTUPOBAHUS
OBM u cucrem Ha MII. CriocoObl peanu3anul BHIYUCIUTENbHBIX alrOpUTMOB. [IpuHIIMI mporpaMMHOro
ynpasnenus. Knaccudukanus MIIC no Haznauenuro. O6mas noruyeckas crpykrypa MIIC (mukpo-2BM).
[Tonstue apxutexktypel MII. OO6mast opranuzamuss MIL. Opranmzanus namstu B MIIC. OcHoBHBbIE
xapakrtepuctuku MII. Knaccudukarus MII no ux ocHoBHbIM xapaktepuctikam. O63op MII Intel cemeticTBa
x86, 2BOJIIOIMS apXUTEKTYpbl, TEXHOJIOTUU U pexuMbl paboTel. ARM-mpoueccopsl, cpaBHenue ¢ MII.
Hcnons3oanne MK u MII B aBTOMaTH3a1lMU TEXHOJIOTUYECKUX ITPOLIECCOB U MPOU3BOJICTB.

Pa3nean 2. [Ipoueccopuoe sapo AVR

W3yueHne apXuUTEKTYpbl M BHYTPEHHETO YCTPOMCTBa 8-OMTHBIX MHMKpPOKOHTpoJiepoB. PazpaboTka
BCTPOEHHOE NpOorpaMMHoe oOecrieueHue Ha si3bike Cu. 3aHeceHre B IaMATh (MIPOIIMBKA) allapaTHBIX CPEJICTB
pa3paboTaHHBIX BCTPOSHHOTO MporpaMmHOro obecneueHus (firmware) ¢ moMOIIBI0 TPOrpaMMaTOpOB.
Kondurypamus FUSE-6ut. Metoasl pacuera u 000CHOBaHMsI BHIOOpa 3JIEMEHTHOW 0a3bl MpH pa3padOTKe
YCTPOMCTB yIpaBJieHUs] B 00JaCTH aBTOMATU3ALUH TEXHOJIOTMUYECKUX MPOLECCOB U MPOU3BOICTB Ha OCHOBE
COBPEMEHHBIX MHUKPOKOHTPOJUIEPOB. CTpYKTypHblE, (DYHKIHOHAJIbHBIE M NPUHLUIMAIBHBIE 3JIEKTPUYECKHUE
CXEMBI 3JICKTPOHHBIX YCTPOMCTB 1 cucteM Ha 6aze MK u MII.



Pa3nea 3. [Ipoueccopst ARM

Ocob6ernnoctn ARM mnponeccopoB. O6mas xapaktepuctukaCortex-M3. MukpomporieccopHoe sapo
Cortex. Kongeiiep. Perucrpossiii (haitn. Peructp craryca nporpammsl. Pexxumbl paboThl MUKPOIpOIIECCOpa.
Opranmsanus namati. CUCTEMHBIN HHTepdeiic. ApXuTeKTypa MUKpOoKOoHTposuiepoB STM32. Opranu3zanus
BHYTpeHHUX WHMH. Pacnpenenenne namstu. TaiimMepbl o0mIero M CHENHMAIBHOTO Ha3HaueHHA. biok
3axBata/cpaBHeHus1. OO6paboTka npepriBanuii. KonTposuiep npepbiBanuii. Tabiuia BEKTOPOB MpEephIBAaHUH.
TakToBBIE T€HEPATOPBI

Pa3nen 4. [IpoexTupoBaHNe aBTOMATH3MPOBAHHBIX CHCTEM HA OCHOBE MHUKPOKOHTPOJLIEPOB U
MMKPOINPOLECCOPOB

Cxemorexnuueckne ocHOBBI MK. CxeMOTeXHUKAa TMOJKIIOYEHUS W NPUHIUIB pabOThl C
KJIaBUATYPHBIMU OJOKaMH, TUCIUICSIMH, CBETOAMOJHBIMU MHIUKATOPAMHU, aHAIOTO-IM(POBBIMU U 1H}pO-
aHaAJIOTOBBIMU ITPe0Opa30BaTEISIMU, MOYJISIMU YIIPABJICHUS UCTIOTHUTEIbHBIMA MEXaHU3MaMHU, PA3INYHBIMU
nat4ukoB. BcemomorarenbHble MHTEpdeicsl Kiacca «MmuKpocxema-mukpocxema» (UART, 12C, SPIL ...),
ceteBbie nHTEpdeiicel (RS485, Ethernet, CAN, ...), otnmanounsie uarepdericel (JTAG, SWD,..).

4.3 JlabopatopHblie padoThI

Ne Ne Kon-Bo
HaumenoBaHue 1a60paTopHBIX paboT
JIP | paznena JacoB
1 2 [IporpamMmmMupoBanue nepuepuiHbIX ycrpoictB. CBETOANOIHBIE HHANKATOPBI 2
2 2 ITporpamMmmMupoBanue nepudepuiHbIx yeTporcTB. I'padudeckuii nucruei 2
3 3 [IporpammupoBanue nepudepuitHbIX yCTPOMCTB. AHATIOTO-IIU(PPOBOH 2
npeoOpa3oBarelb
4 3 [TporpammupoBanue nepudepuitpix yctpoitcts. Llndpo-ananorossrit 2
npeoOpa3oBarelb
5 4 [TporpamMupoBaHue qaTYuKa TEMITEPATYPHI M BIAKHOCTH 2
6 4 IIporpaMMupoBaHHE 4YacOB PEAIBHOTO BPEMEHU 2
7 4 ITporpammupoBanue 6€CIPOBOAHOIO MOAYJIIS 2
8 4 [TporpamMMupoBaHme akceIepoMeTpa 2
Hroro: 16
4.4 IlpakTuyeckue 3aHATHA (CEMUHAPDI)
Ne Ne Kon-Bo
Tema
3aHATHUS | pa3zaena 4acoB
1 1 3HaKOMCTBO co cpenoit pazpaborku AVRStudio 4 u cpenoit smynsuu 2
Proteus 7
2 2 [Toacucrema moptoB BBoa-BhIBo1a MK. BeiBo M pOBHIX KOTOB 4
3 2 Beon undopmaruu 8 MK. Ilpocreiinme crnocoObl MOAKIIOUEHUS 2
4 2 Beoa undopmarnuu 8 MK. [loaxmtouenue yepe3 auosl. Marpudnbie 2
KJIABHATYpPHI (CXEMBI OITpoca)
5 2 Vcnonbp3oBanue npepriBaHuil. BHenHue npepeiBaHus 2
6 2 Vcnosp30BaHne BHYTPEHHUX NIpepbIBaHuil. Taiimep 2
7 2 AHa0roBO-1IMGPOBOH Mpeodpa3zoBaTeIb 2
8 2 Llndpo-ananorosslii mpeoOpa3oBaTesb 2
9 3 IMpOTHO-UMITYJIBCHASI MOYJISLINS 2
10 3 Hcmonp30BaHme 7-CEMEHTHBIX CBETOMUOIHBIX IUCILIECB 2
11 3 Hcnonp30BaHye 3HAKOCUHTE3UPYIOIUX KUIKOKPUCTAININYECKUX NUCILICEB 4
12 3 PaboTa ¢ MukpomporieccopHbM ycTpoiicTBoM Raspberry Pi. 4
Kondurypuposanne OC Raspbian
13 3 PaboTa ¢ mukpomporieccopabiM ycTpoiicTBoM Raspberry Pi. PaboTa ¢ 4
NOpPTaMHU BBOJI-BBIBO/IA
HToro: 34




5 Y4yeOHO-MeTOAMYECKOE 00ecTIeUeHHe TUCITHIIINHBI
5.1 OcHoBHas auTEpaTypa

5.1.1 T'ypos, B. B. Muxkpomponeccopusie cucremsl : yued. mocodue / B.B. I'ypoB. — Mocksa :
NH®PA-M, 2019. — 336 c¢. + [on. wmarepuanbl [DneKTpoHHBIH pecypc; Pexum mocrtyma
http://new.znanium.com]. — (Beicuiee oOpa3oBanue: bakanaBpuat). — www.dx.doi.org/10.12737/7788. -
ISBN 978-5-16-009950-7. - Tekcr : anexkTponHnbid. - URL: https://znanium.com/catalog/product/995609 (nata
obpamienust: 22.04.2022). — Pexwum qocTyna: 1mo moArnucke.

5.1.2 BomoBo3oB, A. M. MHKPOKOHTPOJUIEPHI JUIsl CHCTEM aBTOMATHKHU : ydeOHOe mocoOue /
A. M. BogoBozos. — 13a. 3-e, gom. u nepepad. — Mocksa ; Bonoraa : Uadpa-Umxkenepus, 2016. — 164 c. :
WL, TaoII., CXEM. - Pexum JOCTYyTIA: 10 IIOJITHCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=444183 (nara oopamenus: 22.04.2022). — bubauorp. B KH. —
ISBN 978-5-9729-0138-8. — TekcT : 2JIeKTPOHHBIH.

5.2 lonoinuTeIbHAS JIUTEPATypa

5.2.1 Anues, M. T. Mukpormpoiieccopbl 1 MUKPOIIPOIIECCOPHBIE CHCTEMBI YIIPaBICHHUS. 8-pa3psiiHbIe
nporeccopsl cemeiictBa AVR: mabopatopHbIii MPakTUKYM : pakTukyM : [16+] /M. T. Anues, T. C. bBykanosa
; TIOBOMKCKMI TOCYNAapCTBEHHBIH TEXHONOTMYECKMH yHHMBepcuteT. — Momkap-Ona : IToBomkcKmii
roCy/lapCTBEHHbIN TEXHOJOTMYeCKuil yHuBepcuret, 2016. — 64 c. : cxem., Tadim., wi. — Pexxum gocrymna: 1o
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=459452 (nata obopamenus: 22.04.2022). —
bubmmorp. B kH. — ISBN 978-5-8158-1775-3. — TeKcCT : 21I€KTPOHHBIH.

5.2.2 Topraes, C. H. [IpakTuueckoe pyKOBOACTBO IO IporpaMmmMupoBaHuio STM-MUKPOKOHTPOJIIEPOB
: yaebnoe nocoodue / C. H. Topraes, M. B. Tpuryo, 1. C. Mycopos, JI. C. Uepruxuna ; HarmonansHbIN
uccnenoBatenbckuii ToMckuil rocynapcTBEHHbBIN YHUBEpCUTET, MHCTUTYT ONTHKH aTMOC(epbl HM.
B. E. 3yeBa CO PAH. — Tomck : U3natenbectBo ToMckoro nonutexHuyeckoro yuusepceurera, 2015. — 111 c.
: HII., TaoII., CXEM. - Pexum JOCTYyTIa: 1o MIOJITHCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=442811 (mata obpammenus: 22.04.2022). — bubauorp. B KH. —
TekeT : ANEeKTPOHHBIN.

5.2.3 OseukuH, M. B. DiekTpoHHMKa CHCTEM aBTOMATHYECKOTO VIPABICHUS Ha OCHOBE
MHUKPOKOHTpOJuIepoB ceMeiictBa AVR [DnekTpoHHBIN pecypc] : ydeOHOe mocobue A CTYIEHTOB,
oOyyaroluxcsi O MporpaMmaM BbICIIErO O00pa30BaHMsS IO HampaBieHHio noaroroBku 15.03.04
ABTOMaTH3aIUs TEXHOJIOTHYECKUX MTPOIeccoB U pou3BoJcTB / M. B. OBeukuH; M-Bo 00pa3oBaHus U HAyKu
Poc. ®enepanun, @enep. roc. OroKeT. 00pa3zoBar. yupekJeHHue BbIcIl. oopa3oBanus "OpeHOypr. roc. yH-1",
Kad. cucrem aBTromaTH3anuu mpou3BOJACTBA. - DIEKTPOH. TekcToBble AaH. (1 daiin: 3.03 MO). - OpenOypr :
ory, 2016. - 112 c. - 3arm. ¢ Tur. skpana. - Adobe Acrobat Reader 6.0. - Pexwum mocryma:
http://artlib.osu.ru/web/books/metod_all/15209 20160627.pdf - ISBN 978-5-7410-1543-8.

5.2.4 boposckuii, A. C. IIporpammupoBanune MUKpOKOHTpoiuiepa Arduino B WH(POPMAIMOHHO-
YIPaBISAIONIMX CUCTeMaxX [DJEeKTPOHHBIA pecypc] : yuebHoe mocobue [uid OOydaromMxcsl 0
oOpa3oBaTeNbHBIM IpOrpaMMaM BbICHIETO 00pa3oBaHUS 110 HaIpaBlIeHUAM HoArotoBku 27.03.04
VYnpasnenue B Texundeckux cucremax u 27.03.03 Cuctemuslii aHanu3 u ynpasienue / A. C. boposckuii, M.
10. Ulpeitnep; M-Bo o6pa3oBanus u Hayku Poc. @enepanun, denep. roc. 610pKeT. 00pa3oBaT. yupexKacHHE
BbIcil. oOpazoBanus "OpenOypr. roc. yH-T", Kad. ynp. u unpopMaTuku B TeXH. cUCTeMax. - DJEKTPOH.
TekcToBbie AaH. (1 daiin: 4.37 M6). - Opendypr : OI'Y, 2017. - 112 c. - 3arn. ¢ Tut. 5kpana. - Adobe Acrobat
Reader 6.0. - Pexxum poctyna: http://artlib.osu.ru/web/books/metod_all/57677_20171006.pdf - ISBN 978-5-
7410-1853-8.

5.3 llepuoauyeckue U3TaHUA

5.3.1 Pagwmo : xxypHan — M. : Pocneuars, 2005 — 2015.
5.3.2 ABToMaTuKa M TeleMexaHuka: xypHail — MockBa: ArentcTBo «Pocneuarsy, 2015-2016.


https://biblioclub.ru/index.php?page=book&id=444183
https://biblioclub.ru/index.php?page=book&id=459452
https://biblioclub.ru/index.php?page=book&id=442811

5.4 UnTepHeT-pecypchbl

https://www.intuit.ru/studies/courses —  «MHTYUT», Kypce, MOOK:  «ApxutekTypa
MHKPOIIPOIIECCOPOB)

https://www.coursera.org/learn/roboty-arduino — «Coursera», Kypcbl, MOOK: «CtpouM poOOTOB H
npyrue ycrporictBa Ha Arduino. Ot cBetodopa 1o 3D-npunTepa»

http://easyelectronics.ru — Bior mo ayiekTpoHHKe «JIeKTpoHHKA JUIs Bcex». CTaThu 00 OCHOBax
JNIEKTPOHUKM U O3JCKTPOTCXHHUKH, AITOPUTMAX M PAAHOIIOOUTENILCKMX TEXHOJOrusx. [lomaroBbie
HHCTPYKIIMHU 110 U3TOTOBJICHHUIO 3JIEKTPOHHBIX YCTPOHCTB. OOyUaroIne Kypehl 0 MUKPOKOHTPOJLICPAM.

http://radio-hobby.org — Caiitr «Ilopran paguomooOuteneit». Kartaaor pagmoTEeXHUYECKUX CXEM.
CrpaBOYHHK PAHOIIOOHUTEIS.

5.5 IIporpammHoe obecmnedyeHue, nMpogeccHOHAIbHBbIC 0a3bl JaHHBIX W HMHG(OPMAIUMOHHBIE
CIIPABOYHbIE CHCTEMBbI

5.5.1 Onepanmonnast cucrema Microsoft Windows.

5.5.2 OnepanmonHas cucrema Raspbian.

5.5.3 Open Office/LibreOffice - cBoOomHBIA OQGHCHBIA MAaKET MPOrpaMM, BKIIOYAIOIIUNA B ceOs
TEKCTOBBIM U TAOJWYHBIA PEJAKTOPHI, PEAAKTOP MPE3eHTAINN 1 Ipyrue 0(UCHBIE TPHIIOKEHHS.

5.54 Cpena pa3paOOTKH MPOrpaMMHOIO oOOecreueHus uis MHUKpOKOHTposuiepoB AtmelStudio
(AVRStudio) tekymieii Bepcuu. JoctynHa OecrutatHo. / Paspabotuunk: xommanus Atmel Corporation. —
Pexum noctymna @ http://www.microchip.com/development-tools/atmel-studio-7.

5.5.5 Buemnuii komnuwisatop s3bika Cu st MukpokoHtposiepoB WINAVR Tekyiieir Bepcu.
Hoctynna  Oecrmatno. /  Pagpaborumk: Eric  B.  Weddington. — Pexum  gocryma
https://sourceforge.net/projects/winavr/.

5.5.6 Ilaketr nporpamm s aBToMatu3upoBaHHoro npoektupoBanust (CAIIP) aneKTpoHHBIX cXeM U
MMUTAIIMOHHOTO MOJICTUPOBAHMS pabOThl MHKPOKOHTposuiepoB Proteus tekymiedt Bepcun. [octymHa
OecruiatHo (orpaHudeHHas Bepcusi). Paspabotuuk: kommanus Labcenter Electronics Ltd. — Pexxum nocryna :
https://www.labcenter.com/downloads/.

5.5.7 Cpena pa3paboTKu MPOrpaMMHOTO OOECTICUeHUs IS MUKPOKOHTPOJIEPOB CO BCTPOCHHBIM
MoayneMm nporpammaTtopa CodeVisionAVR rtekyiieit Bepcun. JlocTynHa O6ecriaTHo (OrpaHHueHHast BEpCusi).
/ Pazpaboruuk: komnanust HP InfoTech. — Pexxum noctyna: http://www.hpinfotech.ro/cvavr _download.html.

5.5.8 UnrterpupoBaHHas cpena pa3paOOTKH [UIsi HAMUCaHUS TMPOTPaMM, HUX KOMIIMISIUU H
MIPOrpaMMHUpPOBaHUs OTNIafouHbIX Iiat Arduino. / Pa3paborumk: Arduino Software. — Pexxum nocryna :
https://www.arduino.cc/en/Main/Software.

6 MaTepI/laﬂbHO'TeXHI/I‘IeCKOC odecrneuyeHue AUCHHUIIIMHBI

VYyeOHble ayAUTOPUH JUIA MPOBEACHUS 3aHATUN JIGKIIMOHHOTO TUNA, IS TMPOBEIEHHS TPYNIOBBIX U
WHIUBUAYAIbHBIX KOHCYJIbTAIlMM, TEKYIIEro KOHTPOJS M MPOMEXKYTOUHOM aTTecTallid OCHAILICHBI
KOMIUIEKTAMH ~ YYEHHYECKOM MeOenu, TEeXHUYECKMMM CpeICTBAMU OOyuYeHHs, CIYXallUMH Ul
npecTaBieHus yueOHoi nHopmanny 60IbIION ayAUTOPHH.

Jnis mpoBeneHust 1abOpaTOPHBIX M MPAKTUYECKUX 3aHATHH MCIIONB3YyeTCs KOMIBIOTEPHBIN Kiacc,
OCHAIICHHBIA KOMIBIOTEPHON TEXHUKOM, TIOJIKIIFOUEHHON K ceTH «HTepHET» 1 00eCTIeueHHON JOCTYIIOM B
ANEKTPOHHYI HMH(OPMAIMOHHO-00pa3oBaTenbHyto cpexy OI'Y; otnamounbiMu  mnatamm  Arduino,
omIanouHbIMU tatamu STM32, munnkomMisroTepamu Raspbian.

[ToMerieHnust s caMOCTOSTENBHON PabOThl OOYYArOIIMXCSl OCHAILEHBI KOMITBIOTEPHOM TEXHHUKOI,
MOJAKIIOUeHHOU K ceTn «lHTepHeT» M 00ecredeHHOM [OCTYNOM B JJIEKTPOHHYIO HH(POPMAIMOHHO-
obpazoBarensHyt0 cpeny OI'Y.


https://www.intuit.ru/studies/courses
https://www.coursera.org/learn/roboty-arduino
http://easyelectronics.ru/
http://radio-hobby.org/
https://www.arduino.cc/en/Main/Software

