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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: 10,25 10,25
Jlexuum (JI) 4 4
Jlabopartopusie paboTs (JIP) 6 6
[TpomexxyTounas arrectarus (3a4eT, SK3aMeH) 0,25 0,25
CamocrosiTesibHAas pa6oTa: 97,75 97,75
- 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 1aOOPAMOPHBIM 3AHAMUSIM,
- N0020MOBKA K PYOEe’CHOM) KOHMPOJIIO U M.N.)
Bua uToroBoro KOHTpoJIA (3a4eT, IK3aMeH, T depeHITUPOBAHHBIH 3aver
3a4er)

Paznienbl auCUUILIAHBL, U3yYaeMble B 5 CEMECTpE

KonnuecTBo 4acos
ayJauTOpHas

Ne paznena HaunmenoBaHue pasnenos Beero ypa601; , BHeay/l.
T 113 | P pabota

1 OCHOBBI MUKPOIIPOLIECCOPHON TEXHUKU 17 1 2 14

2 ITponeccopHoe simpo AVR 27 1 2 24

3 [TpoexkTrpoBaHKe aBTOMaTU3UPOBAHHBIX CUCTEM Ha 64 2 2 60

OCHOBE MUKPOKOHTPOJUIEPOB U MUKPOIIPOIIECCOPOB
Hroro: 108 4 6 98
Bcero: 108 4 6 98

4.2 ConepxxaHue pa3/iesioB AU CHUNIHHBI

Pasnen 1. OcHOBBI MUKPONIPOLIECCOPHON TEXHUKH

Kpartkuii ucropuyeckuii 0630p. OCHOBHBIE MOHATHS M TEPMUHBI MHUKPOIPOIIECCOPHON TEXHHKH.
O0630p BBIYHUCIUTENBHBIX CpejA, MPUHLMIBI UX mocTpoeHus. Mukpompoueccopsl (MII), mukpo-OBM u
Mukpomnpoueccopssie cuctemsl (MIIC). BnusHue TeXHOIOTHN Ha apXUTEKTYPY U METOJIbl IPOEKTHPOBAHHUS
OBM u cucrem Ha MII. Crioco0Obl peanu3anyy BbIUMCIUTENbHBIX alrOpUTMOB. [IpuHIMI mporpaMMHOro
ynpasnenus. Knaccudukanus MIIC no Haznauenuro. O6mas noruyeckas crpykrypa MIIC (mukpo-2BM).
[Tonstue apxutexktypel MII. OO6mast opranuzamuss MIL. Opranmzanus namstu B MIIC. OcHoBHBIE
xapaktepuctukun MII. Knaccudukamus MII nmo mx ocHoBHbIM XapakTepuctukam. O630p MII Intel
cemercTBa X86, IBOJIIOIUS apXUTEKTYPhI, TEXHOJOTUH M PEKUMBI padoThl. ARM-Tiporieccopsl, cpaBHEHHE C
MII. Ucnionb3zoBanue MK u MII B aBTOMaTH3a1MKM TEXHOJIOTHYECKUX MPOLECCOB U IPOU3BOICTB.

Pa3nean 2. [IpoueccopHoe siapo AVR

H3y4yeHue apXuTEKTypbl U BHYTPEHHETO YCTPOMCTBA 8-OMTHBIX MUKPOKOHTPOJLIEPOB (prpmbl Atmel.
PazpaboTka BcTpoeHHOE mporpammHoe obecrieueHrne Ha s3bike Cu. 3aHeceHWe B mamsaTh (MIPOIIHUBKA)
anmapaTHBIX CPEJCTB pa3padOTaHHBIX BCTPOSHHOrO MporpamMmHoro obecneuenus (firmware) ¢ momorpto
nporpammatopoB. Kondurypamuss FUSE-6ut. Metoasr pacdyera n 000CHOBaHHUS BBIOOpA DJIEMEHTHON Oa3bl
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pu pa3pabOTKe YCTPOWCTB YIpaBlIEHUS B OOJACTH aBTOMATHU3AllMM TEXHOJIOTHUYECKUX IIPOIIECCOB H
MIPOU3BOJCTB HAa OCHOBE COBPEMEHHBIX MHUKPOKOHTPOJIEPOB. CTpyKTypHBIE, (QYHKIHOHAIBHBIE U
MPUHIATTHATBHBIE SJIEKTPUYECKUE CXEMBI AJIEKTPOHHBIX YCTPOUCTB U crcteM Ha 6aze MK u MII.

Paszgea 3. IlpoekTupoBaHue aBTOMATH3UPOBAHHBIX CHCTEM HA OCHOBE MUKPOKOHTPOJLJIEPOB U
MHKPOIIPOLIECCOPOB

Cxemorexnuueckne ocHOBbl MK. CxeMoTeXxHUWKa TMOIKIIOYEHHS W MPUHIUIB pabOThl C
KJIaBUATYPHBIMU OJOKaMH, TUCIUICSIMH, CBETOAMOMHBIMU MHIUKATOPAMHU, aHAIOTO-IM(POBBIMU U 1H}poO-
aHAJIOTOBBIMH  Mpeo0pa3oBaTensiMU, MOAYISIMH  YOpPAaBIEHUS  MCIOJHUTEIBHBIMM  MEXaHH3MaMH,
pa3NUYHBIMH AaTYMKOB. Bermomorarenbubie nHTEpdeicsl kiacca «mMukpocxema-mukpocxemay (UART, 12C,
SPL....), cereBbie maTepdeiicel (RS485, Ethernet, CAN, ...), otnagounsie uatepdeiicel (JTAG, SWD,..).

4.3 JIaGopaTtopHble padoThI

Ne JIP | Ne paznena HaumenoBanue 1abopatopHbIX padboT Ii(;g;:)
1 1 3HaKOMCTBO co cpenoii pazpaboTku AVRStudio 4 u cpenoit smynsauuu 2
Proteus 7
2 2 IToacucrema noptoB BBO1a-BbiBo1a MK. BeIBOI I POBBIX KOAOB 2
3 3 AmnanoroBo-1udpoBoii mpeoOpa3zoBaTelb 2
Hroro: 6

5 YyeOHO-MeTOAMYECKOE 00ecTIeYeHHe TUCIUIIIMHBI
5.1 OcHoBHas IuTepaTypa

5.1.1 MuKponpoueccopHble CHCTEMBI YIPABIEHUS AJIEKTPONPUBOAAMH M TEXHOJIOTHYECKHMHU
KOMIUIeKcamu : yuebHoe nocobue : [16+] / I'. M. Cumakos, A. M. bopoaun, 1. A. Korun, ¥O. B. [1ankpar ;
HoBocubupckuii rocyaapcTBeHHBIM TexHHuYeckuid yHuBepcuteT. — HoBocubupck : HoBocuOupckuit
roCyJJapCTBEHHbIN TexHHueckuil ynusepcutet, 2016. — 116 c. : mi., Taba. — Pexxum goctyna: mo nojamucke.
— URL.: https://biblioclub.ru/index.php?page=book&id=575242. — bubauorp. B ku. — ISBN 978-5-7782-
2989-1. — TekcT : 2NEeKTPOHHBIN.

5.1.2 BonoBo3oB, A. M. MUuKpOKOHTpOJUIEpHl Al CHUCTEM aBTOMAaTUKH : ydyeOHoe mocobue /
A. M. BonioBozos. — U3a. 3-e, non. u nepepad. — Mocksa ; Bonoraa : Undpa-Unxenepus, 2016. — 164 c. :
ni., TalII., CXEM. — Pexum JoCTyma: o MOJIITUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=444183. — bubnuorp. B ku. — ISBN 978-5-9729-0138-
8. — TekcT : NeKTPOHHBIH.

5.1.3 Turapes, JI. A. MukponporeccopHbleé CHUCTEMbI aBTOMATUYECKOTO YHpaBieHUs : ydueOHOe
nocobue / JI. A.TlurapeB ; MwuHuCTEpCTBO cenbckoro xossiiictBa Poccuiickoit ®deneparuu, CaHKT-
ITerepOyprckuit rocynapctBeHHblil arpapublii yauBepcuter (CIIOIAY), Kadenpa snexkTposHepreTMku u
anekTpoobopynoBanusi. — Cankr-IletepOypr : Cankr-IlerepOyprckuii rocynapcTBEHHBIH —arpapHbIil
yausepcuter (CIIGIAY), 2017. — 179 c. : cxem., Tabm., wi. — PexuMm mocryma: MO MOANHUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=480402. — bubauorp. B KH. — TEKCT : 37IEKTPOHHBIH.

5.2 lonojHuTEbHAA JIUTEPATYpPa

5.2.1 Anues, M. T. Mukpormnpoiieccopbl 1 MUKPOIIPOIIECCOPHBIE CUCTEMBI YIIPaBICHUS. 8-pa3psiiHbIe
nporeccopel cemeiictBa AVR: naGopaTopHblii mpakTUkyMm : mpaktukym : [16+] / M. T. Anues,
T. C. BykarnoBa ; IIOBOKCKHil TOCYIapCTBEHHBIH TEXHOTOTMUYECKHH yHHBepcuTeT. — Momkap-Oma
[ToBomKCKUI ToCcy1apCcTBEHHBIA TEXHOJIOTHYECKHH yHUBepcuTet, 2016. — 64 c. : cxem., Tab., . — Pexum
noctyna: o nmoanucke. — URL: https://biblioclub.ru/index.php?page=book&id=459452. — bubnuorp. B KH. —
ISBN 978-5-8158-1775-3. — TekcT : 3NEKTPOHHBIIA.

5.2.2 IlpakThueckoe PYKOBOJCTBO MO MpOrpamMMHupoBaHuio STM-MUKPOKOHTPOJUIEPOB : ydeOHOE
nocodbue / C.H.Topraes, M. B. Tpury6, MH.C.Mycopos, [.C.Uepruxuna ; HanuoHambHbIi
uccaenoBarenbckuii  TOMCKHMI TOCYIapCTBEHHBIM YHUBEpCUTET, WHCTUTYT ONTUKH aTtMochephl HM.
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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
https://biblioclub.ru/index.php?page=book&id=459452

B. E. 3yeBa CO PAH. — Tomck : M3narenbcTBO TOMCKOTO MOIUMTEXHUYECKOTO YHUBEpcuTeTa, 2015. — 111 c.
: WL, TaoII., CXEM. - Pexum JOCTYyTIA: 10 MOIITNCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=442811. — bubauorp. B KH. — TEKCT : JIEKTPOHHBIH.

5.2.3 OseukuH, M. B. DiekTpoHHKa CHCTEM aBTOMATUYECKOTO yIpaBJICHUS Ha OCHOBE
MUKPOKOHTpOJUIEpOB cemelictBa AVR [DnekTpoHHBIM pecypc] : ydeOHOe mocoOme i CTYIIEHTOB,
oOydJaromuxcsi IO MporpaMMaM BBICHIETO OOpa30BaHMsI 110 HampaBieHWIO moaroroBku 15.03.04
ABTOMaTH3aIMsl TEXHOJOTUYECKUX TPOIeccoB u mpou3BoAcTB / M. B. Oeukun; M-Bo oOpa3oBaHus U
Hayku Poc. ®@eneparuu, denep. roc. 0rokeT. 00pa3oBaT. yupekaeHrue Bbicil. obpazoBaHus "OpeHOypr.
roc. yH-T", Kad. cuctem aBTOMaTu3anuu npou3BoACTBA. - DIEKTPOH. TeKcToBble fAaH. (1 ¢aitn: 3.03 MO). -
Openo6ypr : OI'Y, 2016. - 112 c. - 3arn. ¢ tuT. 3kpana. - Adobe Acrobat Reader 6.0. - Pexxum mocryma:
http://artlib.osu.ru/web/books/metod_all/15209 20160627.pdf - ISBN 978-5-7410-1543-8.

5.2.4 boporckuii, A. C. IlporpammupoBanne MHUKpOKOHTpoiuiepa Arduino B MHGOPMAIIMOHHO-
VIOPAaBISIOMUX CHCTeMax [DNeKTpOHHBIA pecypc] : ydeOHoe mocobue it OO0ydarommxcs 110
oOpa3oBaTelbHBIM TPOrpaMMaM BBICIIEr0 00pa3oBaHUS TIO0 HampasjeHusM noarotoBku 27.03.04
VYupasnenue B Texundeckux cucremax u 27.03.03 Cucremusiii ananus u ynpasienue / A. C. bopoBckwii, M.
1O. Ulpeiinep; M-Bo obpazoBanus u Hayku Poc. @enepanuu, @enep. roc. Or01xKeT. 00pa3oBaT. yUpeKICHHE
BbiciI. oOpazoBanus "OpeHOypr. roc. yH-T", Kad. ynp. u uHpopMaTHKi B TeXH. CUCTeMaX. - DJIEKTPOH.
tekctoBbie AaH. (1 daiin: 4.37 M6). - Openbypr : OI'Y, 2017. - 112 c. - 3arn. ¢ TuT. 9kpana. - Adobe
Acrobat Reader 6.0. - Pexxum pocryma: http://artlib.osu.ru/web/books/metod all/57677 20171006.pdf -
ISBN 978-5-7410-1853-8.

5.3 llepuoaguueckue U3IaHUA

5.3.1 Paamo : xxypHan — M. : Pocneuats, 2005 — 2024.
5.3.2 ABTOMaTuKa M TeIeMexaHuka: xypHair — MockBa: ArenTcTBo «Pocneuarsy, 2015-2024.

5.4 UuTepHeT-pecypcesbl

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

https://www.coursera.org/learn/roboty-arduino — «Coursera», Kypce, MOOK: «Ctpoum poOOTOB 1
apyrue ycrpoiictsa Ha Arduino. Ot cBetodopa 10 3D-npunTepar

http://easyelectronics.ru — bior mo snekTpoHHMKe «DJIeKTpoHHMKA s Bcex». Ctarbu 00 OCHOBax
ANMEKTPOHUKH U DIICKTPOTEXHUKH, aIrOPUTMAX M  PaJHONOOUTENBCKHX TeXHONOrusx. IlomaroBbie
MHCTPYKIIMHU TI0 M3TOTOBJICHUIO 3JICKTPOHHBIX YCTPorcTB. OOydaroiye Kypchl 10 MUKPOKOHTPOJLIEPAM.

http://radio-hobby.org — Caiir «Ilopran pagmomoOuTeneit». Kartamor pagmoTeXHUYECKHUX CXEM.
CripaBOYHUK paguoItOOUTETIsI.

5.5 IIporpammHoe olecrnedyeHHe, NMpogecCHOHAIbHBbIC 0a3bl JaHHBIX M HHPOPMALMOHHbIE
ClIpaBOYHbLIC CHCTEMbI

5.5.1 Onepauuonnas cucrema PEJ] OC.

5.5.2 OneparnonHas cuctema Raspbian.

5.5.3 Open Office/LibreOffice - cBoOomHBI OQHUCHBIA TMAaKEeT MPOrpamMM, BKIIOYAIONIMNA B ceOs
TEKCTOBBIM U TAaONUYHBIN PEeJaKTOPHI, pEAAKTOP MPe3eHTAlUN U Ipyrue o(prucHbIe MPUITOKEHUS.

5.5.4 Cpena pa3paOOTKM MPOrpaMMHOT0O oOecreueHus Juis MUKpoKOoHTposuiepoB AtmelStudio
(AVRStudio) texymeii Bepcun. JloctymHa OecrutatHo. / Paspabotunk: xommnanus Atmel Corporation. —
Pexum noctyna : http://www.microchip.com/development-tools/atmel-studio-7.

5.5.5 Buemmnunii xommunsaTop s3eika Cu s mMukpokoHtposuiepoB WINAVR Tekyinelr BepCHH.
Hoctynna  OecrmatHo. /  Pagpaborumk:  Eric  B.  Weddington. — Pexum  gocrtyma
https://sourceforge.net/projects/winavr/.

5.5.6 IlakeTr nmporpamm [j1si aBTOMaTu3upoBaHHOro npoekrupoBanus (CAIIP) aneKTpoHHBIX CXeM U
UMHUTAIMOHHOTO MOJICJIMPOBAaHUsI PabOTBI MHUKPOKOHTpoJuiepoB Proteus tekymedr Bepcuu. [loctymHa
OecrutatHO (orpannueHHas Bepcus). Paspaborunk: komnanus Labcenter Electronics Ltd. — Pexxum noctyna :
https://www.labcenter.com/downloads/.
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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/

5.5.7 Cpena pa3pabOTKH MPOrpaMMHOTO OOECIICUCHUs IS MUKPOKOHTPOJIEPOB CO BCTPOCHHBIM
moxayiaem mporpammaropa CodeVisionAVR Ttekymieit Bepcun. JloctymHa OecraTHO (orpaHUYeHHAs
Bepcus). / Pazpaboruuk: KOMITaHU S HP InfoTech. — Pexum JOCTYyTIa:
http://www.hpinfotech.ro/cvavr_download.html.

5.5.8 HurerpupoBanHas cpena pa3pabOTKH JJIsi HAMKCAaHUS MPOTpaMM, HUX KOMIWISIUU U
MporpaMMHUpOBaHus OTIa04YHBIX TiaT Arduino. / Pa3zpaborumk: Arduino Software. — Pexxum mocrtyma :
https://www.arduino.cc/en/Main/Software.

6 MaTepuajibHO-TEXHHYECKOE o0ecnevyeHne JUCUMIIINHBI

VY4eOHbIe ayIUTOPUU JUIS POBEJCHUS 3aHSATHIA JICKIIUOHHOTO THIIA, JUIS IPOBEJCHUS TPYIIOBBIX H
WHMBUAYaIbHBIX KOHCYJIBTALUi, TEKYIIEr0 KOHTPOJS W IPOMEXKYTOYHOW AaTTeCTallMH OCHAIICHBI
KOMIUICKTAMH ~ YYCHUYECKOW MeOelld, TEXHHUYSCKHMMH CPEICTBaMH OOY4YCHHs, CIYXKAlIUMHU  JUIs
npecTaBieHus yueOHO! nHdopMaIy 00JIbLION ayIUTOPHH.

Jns mpoBelieHUsT JTa0OPAaTOPHBIX 3aHITUIH KCIOJb3YeTCs KOMIIBIOTEPHBIA KJIAacC, OCHAIICHHBIH
KOMIIIOTEPHOI TEXHHUKOM, TOAKIFOUYCHHOI K ceTn «VHTepHeT» U 00ECIeUeHHOM JOCTYIOM B 3JIEKTPOHHYIO
uHpopMaIMoOHHO-00pa3zoBarenbHyto cpeny OI'Y; otnamounbivu miatamu Arduino, OTIaI0OYHBIME TUIATAMH
STM32, munukommboTeEpamMu Raspbian.

[TomereHne sl CaMOCTOSATENIBHON pabOThl OOYYArOIIMXCSl OCHAIICHO KOMITBIOTEPHOH TEXHUKOH,
HOAKIIOUCHHONH K cetd «VHTepHeT», M oOOecredyeHHeM A0CTyna B 3JICKTPOHHYI HH(OPMALOHHO-
obpazoBarensHy0 cpeny OI'Y.


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

