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1 Ilesn u 3a1a491 OCBOEHUS JUCHUTIIUHBI

Leaun ocBoeHMS AUCUUILIINHBL: GOPMUpPOBaHKE 3HAHHK 0 0a30BBIX APXUTEKTYpax MHUKPOIPOLECCOPOB
(MIT) u wmukpokontpoiuiepoB (MK); o3HaKOMIIEHHE CTyIEHTOB C METOJAAMH OpraHW3alu cOopa u
00pa0oTKKM HHGpOpPMAIMM B CHUCTEMaxX KOHTPOJIS U YIpaBiCHHs; IOJIYYeHHE HABBIKOB pa3pabOTKu
aBTOMATU3HPOBAaHHBIX cucTeM Ha 0aze MK u MIL.

3agaun:

- M3y4uTh 0a30BbIe APXUTEKTYpHBIC PEIICHUS, CTPYKTYPHYI0 M (QYHKIHMOHAIBHYIO OpPTaHU3AIUI0
MHUKpPOIIPOLIECCOPOB U MHUKPOKOHTPOJUIEPOB, (DYHKIMOHAJIbHBIE BO3MOXKHOCTH CHCTEM aBTOMATHU3ALUU
MPOEKTUPOBAHHUS.

- TOJY4YUTh HAaBBIKM MPOEKTUPOBAHUS CTPYKTYPHBIX, (DYHKIMOHAJIBHBIX M MPUHIUIHAIBHBIX
ANEKTPUUYECKUX CXEM DJIEKTPOHHBIX YCTPOHCTB U cucteM Ha 6aze MK u MII, nporpammupoBaTh 6a30BbIe 3a1aun
o0paboTku nanubix Ha a3bike Cu g MII ¢ apxurexktypoit ARM u mukpokoHTposiepo cemeiictBa ATMega.

- OBJAJIeTh HaBBIKaMU pa3paboTku mporpamm aiui MK u MII nmns ymnpaBneHus conpsraeMbIMA
YCTPONCTBAMU.

2 MecTo AUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

JlucuumuiHa OTHOCUTCS K 00s3aTeNbHbIM AMCLUUIUIMHAM (MOAYJSM) BapHaTUBHOM vacTh Oyioka [l
«JlucuumuinHel (MOYIIN)»

[TpepexBusuthl aucuuiuivebl: b1./[.5.13 Hugopmayuonnvle mexnonrocuu u npocpammuposatue,
b1.J1.5.16 @uszuxa, b1.J1.5.25 SnekmpomexHuxka u 0CHOBbl 31eKMPOHUKU

[ToctpexkBusuthl aucuuruinabl:  b1./[.B.3  Ilpocpammuposanue o0b6opyoosanusi ¢ HUCLOBbIM
npoepammubim - ynpaeieHuem, b1.J[.B.6 [Ipoexmuposanue asmomamuszuposannvlx cucmem, b1.J[.B.9

Cxemomexnuxa cucmem ynpaenenus, b1.J[.B.11 Texnuueckue cpedcmea agmomamusayuu

3 TpeOoBaHus K pe3yibTaTaM 00y4eHHs MO JUCHUIINHE

[Tpouecc u3yueHus: AMCUUIIIMHBI HAlIpaBJieH Ha (POpMHUpPOBAHHUE CIAEAYIOUIUX PE3YIbTATOB 00YUEHHUS

Konn
Kon n HaumeHoBaHue
HaVMEHOBAHUE [Tnanupyemble pe3yabTaTbl 00y4eHUs 10 TUCIUILINHE,
(bopMupyeMBbIX HHMRATOPa ROCTIDRCHHA XapaKTepu3yrolKe Tanbl GOpMUPOBAHUS KOMIIETEHIUI
. KOMITETEHIINHU
KOMIIETCHIIUI
[TK*-7 [1IK*-7-B-4 Ilonumaet criocoObl |3HATH:
Crniocoben OpraHu3alyy yIpaBICHUs - 6a30BbIe APXUTEKTYPHBIE PELICHUS, CTPYKTYPHYIO U
pa3pabaThiBaTh |TEXHOJIOTMUYECKHUM IpoleccaMt |(yHKIMOHAIBHYIO OPraHU3alii0 MUKPOIPOIIECCOPOB U
IIPOEKTHI MHUKPOIIPOLIECCOPHBIMU MUKPOKOHTPOJIJIEPOB U1l aBTOMAaTU3aLUU
ABTOMAaTU3HMPOB |CUCTEMaMH TEXHOJIOTUYECKUX ITPOLECCOB U IPOU3BOLICTB.
aHHo# cuctemsl |[1K*-7-B-5 Beinonuser Ymern:
yIIpaBJICHUSA pa3paboTKy MpOrpaMMHBIX - COCTaBJIATh TEXHUYECKOE 3aJjaHUE, CXEMBI IIPOrpamM,
TEXHOJIOTHYECK |CPEICTB, MOACIUPOBAHUE U HNPOEKTHPOBATH CTPYKTYPHBIE, (DYHKIIMOHATIBHBIE U
MU MIPOBEPKY pabOTOCIIOCOOHOCTH | IPUHIMITHAIBHBIC JJICKTPUICCKUE CXEMBI 3JICKTPOHHBIX
rporeccamu MHKPOKOHTPOJIIIEPOB U ycTpoicTs u cucteM Ha 0aze MK u MII,
MHKPOIPOLIECCOPOB IpOrpaMMUpPOBaTh Oa30BbIe 3a7auu 0OpaOOTKU JAHHBIX HA
[IK*-7-B-6 IIpumensier HaBbiky |#3bIKe CH 118 MEUKPOIPOLECCOPOB U MUKPOKOHTPOJLICPOB.
pa3paboTKu Bianers:
ABTOMATH3HPOBAHHBIX CHCTEM |~ IPOTPAMMHBIMH CPEICTBAMU IPOEKTHPOBAHHUS
YIIpaBIICHUS TEXHOIOTHICCKIMH | MUKPOTIPOLIECCOPHBIX CHCTEM, HaBBIKAMH pa3paboTKu
nporeccamu Ha 6ase BCTPOEHHOI'O IIPOrPAMMHOI0O 06ecnuequH;1 MK n MII s
MHKDOKOHTPOJLIEPOB 1 YIIPaBJICHUS CONPATAEMBIMU YCTPONCTBAMH CUCTEM
MHKpOTIPOLIECCOPOB aBTOMATHU3aLUU TEXHOJIOTUYECKUX IIPOLIECCOB U
IIPOU3BOJCTB.




4 CTpyKTYypa U coJepKaHue JUCUUIIIHHbI
4.1 CTpyKTypa IMCHUATINHBI

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 3 3aueTHble eAMHUIbI (108 akajgeMrueckux 4acos).

TpynoemMKocTsb,
Bun paboter aKaJeMHUYECKHUX YaCcOB
5 cemecTp BCETO

OO0mas Tpy10éMKOCTh 108 108
KonrakTHasi pa6ora: 34,25 34,25
Jlexuum (JI) 18 18
Jlabopartopusie paboTs (JIP) 16 16
[TpomexxyTounas arrectarus (3a4eT, SK3aMeH) 0,25 0,25
CamocrosiTesibHAas pa6oTa: 73,75 73,75
- 8bINOJIHEHUE UHOUBUOYATIbHO20 MBopuecKo20 3adanus (U173);

- CAMON0020Mo8Ka (Mpopabomka u nO8MopeHue 1eKYUOHHO20 MAmepuala u
Mamepuana y4eOHUK08 U y4eOHbIX nocooull;

- U3yyeHue pazoenos Kypca 8 cucmeme 21eKmpoOHHO20 00yYeHUsl,

- N0020MOBKA K 1aDOPAMOPHBIM 3AHAMUSIM,

- N0020MOBKA K PYOEe’CHOM) KOHMPOJIIO U M.N.)

Bua uToroBoro KOHTpoJIA (3a4eT, IK3aMeH, T depeHITUPOBAHHBIH 3aver

3a4er)

Paznienbl auCUUILIAHBL, U3yYaeMble B 5 CEMECTpE

KonnyecTBo yacos
Ne HaumenoBaHue pasnienon AyATOpHa BHEay/l.
pasnena BCETO pabora
T 113 | 7P pabota
1 OCHOBBI MUKPOIIPOLIECCOPHON TEXHUKHU 16 4 2 10
2 ITporneccopHoe simpo AVR 30 4 8 18
3 IIpoexkTupoBaHye aBTOMaTU3UPOBAHHBIX CUCTEM 62 10 6 46
Ha OCHOBE MUKPOKOHTPOJIEPOB H
MHUKPOITPOIIECCOPOB
Wroro: 108 18 16 74
Bcero: 108 18 16 74

4.2 ConepxxaHue pa3iesioB JUCHUNIHHBI

Pa3nes 1. OcHOBBI MUKPONIPOLECCOPHOI TEXHUKH

Kpatkuit ucropuueckuii 0030p. OCHOBHBIE MOHSTHUSI U TEPMHUHBI MHKPONPOLECCOPHOW TEXHUKH.
O030p BBIYMCIMTENBHBIX Cpel, MPUHLUUIBI UX MocTpoeHus. Mukpomnponeccopsl (MII), mukpo-OBM u
Mukpormnporteccopubie cuctemsl (MIIC). BiusHue TeXHOIOTHN HAa apXUTEKTYPY M METOJIbI IPOEKTUPOBAHU S
3BM wu cucrem Ha MII. CriocoObl peanu3an BIYUCIUTEIbHBIX aITOPUTMOB. [IpuHIMI mporpaMMHOro
ynpasnenus. Knaccudukarmus MIIC no maznauenuto. O6mas morudeckas crpykrypa MIIC (mukpo-OBM).
[Tonsatue apxutekrypsl MII. OOmas opranuzanus MII. Opranuzanus namsta B MIIC. OcHoBHBIE
xapakrepuctuku MII. Knaccudukanus MIT mo ux ocHoBHBIM xapaktepuctukam. O63op MII Intel
ceMeicTBa X806, IBOJIOIHS ApXUTEKTYPBI, TEXHOJIOTHU U PeKUMBI paboThl. ARM-miporieccopsl, CpaBHEHHUE C
MII. UcnonszoBanue MK u MII B aBTOMaTH3aI[My TEXHOJIOTUYECKUX MTPOILIECCOB U MTPOU3BOCTB.

Pasnean 2. [Ipoueccopuoe ssapo AVR

H3y4yeHue apXUTEKTyphl U BHYTPEHHETO YCTPOHCTBA 8-OMTHBIX MUKPOKOHTPOJUIEPOB hrpmbl Atmel,
Pa3paboTka BcTpoeHHOe mporpamMmHOe obOecriedeHre Ha si3bike Cu. 3aHeceHWE B MaMsTh (MPOIIMBKA)
ammapaTHbIX CPEICTB pa3pabOTaHHBIX BCTPOCHHOrO MporpammHoro obecmeuenus (firmware) ¢ momoripio
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nporpammaTopoB. Kondurypamuss FUSE-6ut. Metoasr pacdera u 000CHOBaHHUS BBIOOpA DJIEMEHTHON Oa3bl
pu pa3paboTKe YCTPOWCTB YIpaBlIeHUS B OOJACTH aBTOMATHU3AllMM TEXHOJIOTHYECKUX IIPOIIECCOB H
MPOU3BOJCTB HAa OCHOBE COBPEMEHHBIX MHUKPOKOHTPOJJIEPOB. CTpPYKTypHBIE, (QYHKIHOHAIBHBIE U
MPUHLUITHAIBHBIE JIEKTPUYECKUE CXEMBI AJIEKTPOHHBIX YCTPOUCTB U cucteM Ha 6aze MK u MII.

Pa3nen 3. IlpoekTupoBaHne aBTOMATU3UPOBAHHBIX CHCTEM HA OCHOBE MHUKPOKOHTPOJLIEPOB U
MMKPOIPOLIECCOPOB

Cxemorexnuueckne ocHOBbl MK. CxeMOTeXHUMKAa TNOIKIIOYEHHMS W INPUHLUIBL pabOThl C
KJIaBUATypHBIMU OJIOKaMH, JUCIJICSIMH, CBETOJUOAHBIMU HHIMKATOPAMHU, aHAIOTO-IU(GPOBBIMU U IUGPO-
aHAJIOTOBBIMH  Tpeo0pa3oBaTeNsIMH, MOIYISIMH  YOPABICHHUS  HMCIOJHUTEIBHBIMH  MEXaHU3MaMH,
pa3IMYHBIMH JaTYMKOB. BecrmomorarenbHbie nHTEpdErch Kitacca «Mukpocxema-mukpocxema» (UART, 12C,
SPL,...), cereBnie untepdeiicel (RS485, Ethernet, CAN, ...), ornagounsie uatepdericel (JTAG, SWD,..).

4.3 JlabopaTopHble padoThbI

Ne JIP Ne HaumenoBanue nabopaTopHbIX paboT Koz-s0
pazziena 94acoB

1 1 3HAKOMCTBO cO cpefoit pazpadbotku AVRStudio 4 u cpenoit smynsaun 2
Proteus 7

2 2 [Toncucrema moptoB BBoAa-BeiBo1a MK. BeIBOI 1IM(POBBIX KOJIOB 2

3 2 Brox nndopmanuu B MK. IIpocreiinmme criocoObl MOAKIIOUSHUS 2
kHomoK. [TogkiroueHne yepe3 auoapl. MaTpudHble KJIaBHATYPHIL.

4 2 Vicnionp3oBanue npepriBannii. BHeNTHUE npephIBaHMsI 2

5 2 Vcnonp30BaHre BHYTPEHHUX MpepbiBaHmil. Taiimep 2

6 3 AHanoroo-1muppoBoi mpeodpazoBaTelb 2

7 3 [IupoTHO-UMITYIIbCHAS MOTYJIALIUS 2

8 3 BoiBoa naHHBIX B y00HOM U1t Boctipusitus popme. Vicnonb3oBanue 2
JTUCTLIICEB
Wroro: 16

5 YueOHO-MeTOAMYeCKOE 00ecnieyeHHe TUCHMILINHBI
5.1 OcHoBHas auTEpaTypa

5.1.1 MuKponpoueccopHble CHCTEMBI YIPABIEHUS AJIEKTPONPUBOAAMH M TEXHOJIOTHYECKHMHU
KOMIUIeKcamu : yuebHoe nmocobue : [16+] / I'. M. Cumakos, A. M. bopoaun, 1. A. Kotun, ¥O. B. [1ankpar ;
HoBocuOupckuii rocyaapcTBeHHbIM TexHUUeckuil yHuBepcutreT. — HoBocubupck : HoBocubupckuit
roCy/lapCTBeHHBIN TeXHUUecKkuil yHuBepcuret, 2016. — 116 c. : un., Tabn. — Pexxum aocTtymna: no moiiucke.
— URL: https://biblioclub.ru/index.php?page=book&id=575242. — bubnuorp. B kH. — ISBN 978-5-7782-
2989-1. — TekcT : AIMEKTPOHHBIA.

5.1.2 BomoBo3oB, A. M. MHKpPOKOHTpOJJIEpHl A CHUCTEM AaBTOMATHKH : ydeOHoe mocobue /
A. M. BonoBozos. — U3a. 3-e, mon. u mepepad. — Mocksa ; Bonoraa : Uadpa-Uuxenepus, 2016. — 164 c. :
ni., Tab., CXEM. — Pexum JI0CTyMa: o MIOATINCKE. -
URL.: https://biblioclub.ru/index.php?page=book&id=444183 . — bubauorp. B ku. — ISBN 978-5-9729-0138-
8. — TekcT : aNeKTPOHHBIH.

5.1.3 Tlurapes, JI. A. MukponpoieccopHble CHUCTEMbl aBTOMAaTHYECKOI'O YIpaBieHHs : ydueOHOe
nocobue / JI. A. IlurapeB ; MuUHUCTEpCTBO cenbCcKOro xossiictBa Poccuiickoit ®eneparuu, CaHKT-
[lerepOyprckuit rocyaapcTBeHHbli arpapubiii yauBepcurer (CIIOI'AY), Kadenpa snextposHepreTuku u
anektpooOopynoBanusi. — Cankrt-IlerepOypr : Cankr-lIlerepOyprckuil rocyiapcTBEHHBIH —arpapHbIi
yauBepcuter (CIIOI'AY), 2017. — 179 c. : cxem., Tabm., wi. — PexuMm aocTyma: Mo MOJIUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=480402 . — bubnuorp. B KH. — TEKCT : 3J€KTPOHHBIA.



https://biblioclub.ru/index.php?page=book&id=575242
https://biblioclub.ru/index.php?page=book&id=444183
https://biblioclub.ru/index.php?page=book&id=480402

5.2 lonmosiHUTEIbHAS JIUTEPATYPa

5.2.1 Anues, M. T. Mukpornponeccopbl ¥ MUKPOIIPOIIECCOPHBIE CUCTEMBI YIIPaBJIEHUS. 8-pa3psiIHbIC
mporeccopel  cemeiictBa AVR: naboparopHblii mpakTHKyMm : npakTukym : [16+] / M. T. Anues,
T. C. BykanoBa ; IIOBO/KCKMII TOCYZAapCTBEHHBIH TEXHONOrMYECKMil yHuBepcuteT. — Momkap-Ona :
[ToBoiKCKUM rOCYIapCTBEHHBIN TEXHOJIOrMYeCKui yHuBepcutet, 2016. — 64 c. : cxem., Tadi., wi. — Pexum
nocryma: o noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=459452. — buGnuorp. B KH. —
ISBN 978-5-8158-1775-3. — TekcT : 37IEKTPOHHBIIA.

5.2.2 IlpakTHueckoe PYKOBOJCTBO IO MPOrpaMMHpoBaHHI0 STM-MUKPOKOHTPOJUIEPOB : ydeOHOE
nmocoome / C.H. Topraes, M. B. Tpury6, U.C.Mycopo, [.C.UYeprtuxuna ; HanuoHanbHbBII
uccienoBarenbCkuii TOMCKUN TroCylapCTBEHHBIH YHHMBEPCUTET, MHCTUTYT ONTHKH aTrMochepbl UuM.
B. E. 3yeBa CO PAH. — Tomck : U3natensctBo ToMCKOro noimTexHUYeCKoro ynusepcurera, 2015. — 111 c.
: WL, TaoII., CXEM. - Pexum JOCTYyTIA: 10 [IOITHCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=442811 — bubnuorp. B KH. — TEKCT : AIEKTPOHHBIN.

5.2.3 Oseukun, M. B. DnekTpoHHKa CHCTEM aBTOMATHYECKOTO VIPABICHUS HA OCHOBE
MUKPOKOHTpOJJIepoB cemeiicTBa AVR [Dnextponnsiii pecypc] : ydeOHOoe mocoOue yisi CTYISHTOB,
oOyyarolmuxcsi O TMporpaMmaM BBICIIETO O0pa3oBaHMS IO HampaBieHHO moaroroBku 15.03.04
ABTOMaTH3aIMsl TEXHOJOTHYECKUX TPOIeccoB u mpou3BoAcTB / M. B. OeukuH; M-Bo oOpa3oBaHusS U
Hayku Poc. ®@enepanuu, @enep. roc. O6romKkeT. 00pa3oBar. yupexaeHue Boicil. obpazoBanus "OpeHOypr.
roc. yH-T", Kad. cuctem aBTOMaTH3anuu npou3BOACTBA. - DIEKTPOH. TekcToBble naH. (1 ¢aitn: 3.03 MO). -
OpenoOypr : OI'Y, 2016. - 112 c. - 3arn. ¢ tuT. 3kpana. - Adobe Acrobat Reader 6.0. - Pexxum nocryma:
http://artlib.osu.ru/web/books/metod_all/15209 20160627.pdf - ISBN 978-5-7410-1543-8.

5.2.4 boposckuii, A. C. IIporpammupoBanre MUKpOKOHTpoiuiepa Arduino B MH(POPMAIMOHHO-
VIOPAaBISIOMUX CHCTeMax [DJNeKTpOHHBIH pecypc] : ydeOHOoe mocoOue i OO0yJarommxcs 110
o0Opa3oBaTeNnpHBIM IpPOrpaMMaM BBICHIETO 00pa3oBaHUS 10 HaIpaBlIeHUAM NoArotoBku 27.03.04
VYupasiienue B Texandeckux cucremax u 27.03.03 Cucremusiii aHanm3 u ynpasierue / A. C. boposckuii, M.
10. Hlpeiinep; M-Bo ob6pa3zoBanus u Hayku Poc. deaepauun, enep. roc. 6101xeT. 00pa3oBar. yupexieHue
BbICcII. oOpa3oBanus "OpenOypr. roc. yu-1", Kad. ynp. u nuHpopmatuku B TE€XH. CUCTEMaxX. - DJIEKTPOH.
TekctoBbie AaH. (1 ¢aiin: 4.37 M0). - Openbypr : OI'Y, 2017. - 112 c. - 3arn. ¢ tuT. 9kpaHa. - Adobe
Acrobat Reader 6.0. - Pexxum mpocryma: http://artlib.osu.ru/web/books/metod_all/57677_20171006.pdf -
ISBN 978-5-7410-1853-8.

5.3 llepuoauueckue u3IaHUuA

5.3.1 Paawmo : xxypHan — M. : Pocnieuats, 2005 — 2024.
5.3.2 ABToMaTHKa M TeleMexaHuka: xypHail — MockBa: AreHTcTBo «Pocmeuarsy, 2015-2024.

5.4 UnTepHeT-pecypcesbl

https://www.intuit.ru/studies/courses —  «MHTYUT», Kypcer, MOOK:  «Apxurekrypa
MHKPOIPOIECCOPOBY»

https://www.coursera.org/learn/roboty-arduino — «Coursera», Kypcer, MOOK: «Ctpoum poGOTOB 1
apyrue ycrpoiicta Ha Arduino. OT cBetodopa g0 3D-npunTepa»

http://easyelectronics.ru — bior mo smekTpoHHMKe «DJIeKTpoHHMKA A Bcex». Ctarbu 00 OCHOBax
DIIEKTPOHUKH W 3JEKTPOTEXHHWKH, aJIrOpUTMax M PaJAHOIIOOUTEIBCKUX TEXHOJIOTHAX. IlomaroBbie
HUHCTPYKIHH 110 H3TOTOBJICHHUIO DJICKTPOHHBIX yCTPOMCTB. OOyUaromine Kypehl 0 MEKPOKOHTPOJIIIEPAM.

http://radio-hobby.org — Caiit «Iloptan panuomoduteseit». Katalor pagioTeXHHYECKUX CXCM.
CrpaBOYHHK PAHOIOOHUTETS.

5.5 IIporpammHoe obecmnedyeHHe, NMpogecCHOHATbHBbIC 0a3bl JAaHHBIX W HMHG(OPMAIHMOHHBIE
CIIPABOYHbIE CHCTEMBbI

Onepanmonnas cuctema PEJ] OC.
O

5.5.1
5.5.2 OneparnonHas cuctema Raspbian.


https://biblioclub.ru/index.php?page=book&id=459452
https://biblioclub.ru/index.php?page=book&id=442811
https://www.intuit.ru/studies/courses
https://www.coursera.org/learn/roboty-arduino
http://easyelectronics.ru/
http://radio-hobby.org/

5.5.3 Open Office/LibreOffice - cBoOOaHBIN OGHCHBIN MakeT MPOTrpaMM, BKIIOYAIONIMKA B ceOs
TEKCTOBBIM M TAOJWYHBIN PENAKTOPHI, PEAAKTOP MPE3CHTAINN 1 Ipyrue 0(UCHBIE TPHIIOKEHHS.

5.5.4 Cpena pa3pabOTKH MPOrpaMMHOIO oOecreueHust uis MHUKpPOKOHTposuepoB AtmelStudio
(AVRStudio) tekymeii Bepcun. JloctymHa OecrutatHo. / Paspaborunk: kommnanus Atmel Corporation. —
Pexum noctyna @ http://www.microchip.com/development-tools/atmel-studio-7.

5.5.5 Buemnunii xommuusaTop s3eika Cu s MukpokoHTposuiepoB WINAVR Tekyinelr BEpCHH.
Hoctynna  Oecrmatno. /  Pagpaborumk: Eric  B.  Weddington. — Pexum  gocrtyma
https://sourceforge.net/projects/winavr/.

5.5.6 ITaket nmporpamm st aBToMatu3upoBaHHoro npoektupoBanusi (CAIIP) 35eKTpOHHBIX cxeM U
MMHUTAIMOHHOTO MOJICJIMPOBAaHUsI pa0OThl MHUKPOKOHTpoJuiepoB Proteus tekymedd Bepcuu. J[loctymHa
OecraTHo (orpaHuyeHHas Bepcust). Pazpabotunk: kommanus Labeenter Electronics Ltd. — Pesxum gocryma :
https://www.labcenter.com/downloads/.

5.5.7 Cpena pa3pabOTKu MPOTPAMMHOTO OOECIICUEHUsS IS MUKPOKOHTPOJUIEPOB CO BCTPOSHHBIM
MoxayiaeM mporpammaropa CodeVisionAVR Ttekymieit Bepcun. JloctynmHa OecriaTHO (orpaHUYCHHAs
BEpCHS). / Pazpabotunk: KOMIIaHUS HP InfoTech. — Pexum JIO0CTyTIA:
http://www.hpinfotech.ro/cvavr_download.html.

5.5.8 HurerpupoBanHas cpena pa3pabOTKH Il HAMKCAHUS TMPOTpaMM, HUX KOMIWISAIUU U
MPOrpaMMHUPOBaHUs OTNIaMouHbIX TiaT Arduino. / Pa3paborumk: Arduino Software. — Pexxum nmocryna :
https://www.arduino.cc/en/Main/Software.

6 MaTepuajibHO-TEXHHYECKO€E o0ecnevyeHne JUCHUIINHBI

VY4eOHble ayAUTOPUH JUTSA MPOBEACHUS 3aHATHIA JIGKIIMOHHOTO TUIIA, IS IPOBEACHUS TPYIIIOBBIX H
WHIUBUAYAIBHBIX KOHCYJbTAIMM, TEKYIIEro KOHTPONS M MPOMEKYTOYHON aTTeCTallid OCHAIICHBI
KOMIUIEKTAaMH ~ yYEHUYECKOH MeOenH, TEXHUYECKMMM CpeACTBaMM OOyuYeHHs, CIyXallUMU  JUIS
npecTaBieHus yaeOHoi nHopmanuu O0IbIION ayAUTOPUH.

Jns npoBeneHus 1a00OpaTOPHBIX 3aHATUH HCIOJIB3YeTCS KOMITBIOTEPHBIM KJacc, OCHAIEeHHbII
KOMIIBIOTEPHOM TEXHUKOW, MOJKII0UEHHON K ceTH «VHTepHeT» 1 00ecleYeHHOM JOCTYIOM B 3JIEKTPOHHYIO
uHpOpMaIMOHHO-00pa3zoBarenbHyto cpeny OI'Y; otnamounbivu miatamu Arduino, OTIaOYHBIME TUIATAMH
STM32, munukommbroTepamu Raspbian.

[Tomerienne uisi caMOCTOSITENHHOM PaOOThI OOYYAIOIIMXCS OCHAIIEHO KOMIBIOTEPHON TEXHUKOH,
MOJKIIOYeHHOH K ceTn «lHTepHeT», M o0ecledeHneM JO0CTylna B 3JIEKTPOHHYIO HH(OpPMAIMOHHO-
oOpazoBarenbHyto cpeny OI'Y.


https://www.arduino.cc/en/Main/Software

