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1 Ilesn u 3a1a491 OCBOEHUS JUCHUTIIUHBI

Leaun ocBoeHMS AUCUUILIINHBL: GOPMUpPOBaHKE 3HAHHK 0 0a30BBIX APXUTEKTYpax MHUKPOIPOLECCOPOB
(MII) u mukpokoHTpoiuiepoB (MK); o3HaKOMJIEHME CTYIEHTOB C METOJaMH OpraHM3aluu cOopa H
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
MHUKpPOIPOLIECCOPOB U MHUKPOKOHTPOJUIEPOB, (YHKLIMOHAIbHbIE BO3MOXHOCTH CHUCTEM aBTOMAaTHU3allUU
IIPOEKTHPOBAHUS.

- 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 mnporpamm aiusi MK u MII nmns ympaBneHus conpsraeMbIMA
YCTPONCTBAMU.

2 MecTo AUCHUILUINHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbl

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

[TpepexBusutel aucuutuivabl: 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 [lpoexmuposanue aemomamuzupogannvlx cucmem, b1.J[.B.9

Cxemomexunuxa cucmem ynpaenenust, b1.J[.B.11 Texnuueckue cpedcmea asmomamusayuu

3 TpeGoBanus k pe3yjabTaTaMm 00y4YeHUs M0 TUCHUILINHE

[Tpornecc n3y4yeHHs JUCUUIUIMHBI HATIPABJICH Ha (JOpMUPOBAHHE CIEAYIONINX PE3yIbTaTOB O0yUCHHUS

Kox n
Kon n HamMmeHOBaHHE
HAaMMCHOBaHHUE [Tnanupyemble pe3ynbTaThl O0yYEHHS MO AUCIUITINHE,
bopMupyeMbIX HHARKATOpa 10CTHIKEHIA XapaKTEePHU3YIOIIUE dTarnbl POPMUPOBAHUS KOMITETCHIIUMA
N KOMITETCHITUN
KOMITETCHIIUI
[IK*-7 [IK*-7-B-4 Ilonnmaet criocoObl |3HATH:
CnocoOeH OpraHu3aly yIpaBIeHUs - 0a30BbIe apXUTEKTYPHBIE PEHICHUS, CTPYKTYPHYIO U
pa3pabaThIBaTh | TEXHOJIOTHYECKUM IporieccaMyl | (PYHKITMOHAIBHYIO OPTaHU3alMI0 MUKPOTIPOIIECCOPOB U
MIPOEKTHI MHUKPOIPOLIECCOPHBIMHU MUKPOKOHTPOJIIEPOB JIJIsl aBTOMATU3ALIHT
aBTOMATHU3HPO |CHUCTEMaMU TEXHOJIOTHYECKHUX MPOIIECCOB U MPOU3BOJICTB.
BaHHOM [IK*-7-B-5 BeimonHser YMmeTh:
CHCTEMBI pa3paboTKy MPOTPaMMHBIX - COCTaBJISITh TEXHUYECKOE 3aJaHUE, CXEMBI ITPOrPaMM,
YIPABICHUS CPENICTB, MOJAEIUPOBAHNUE U MIPOCKTHUPOBATH CTPYKTYPHbIE, (DYHKIIMOHATIBHBIC U
TEXHOJIOTHYECK | IPOBEPKY pabOTOCTIOCOOHOCTH | TPUHIMITHAIBHBIC JJIEKTPUICCKHE CXEMBI IJICKTPOHHBIX
HUMH MHUKPOKOHTPOJUIEPOB U yCTpOHCTB U cucteM Ha 6aze MK u MII, nporpammupoBats
HpoLECCaMu MHKPOIPOLIECCOPOB 0a30BbIe 33724 00pa0OTKH JaHHBIX Ha s3bIke Cu 1715t
IIK*-7-B-6 IIpuMeHsieT HaBbIKH | MMKPOIPOLECCOPOB H MUKPOKOHTPOJLICPOB.
pa3palboTKu Biajern:
ABTOMATH3HPOBAHHBIX CHCTeM |~ HPOTPAMMHBIMU CPE/ICTBAMH IPOCKTHPOBAHUS
VIIPaBIICHHS TEXHOIOTHYECKIUMH | MUKPOTIPOIIECCOPHEIX CHCTEM, HABBIKAMH pa3paboTKu
Tpoleccamu Ha 6ase BCTPOEHHOI'0 IIPOrPpaMMHOI0 066C1‘£€‘16HI/I${ MK u MII s
MUKPOKOHTPOJLIEPOB 1 YIIPaBIECHUS CONPATa€MbIMU YCTPOUCTBAMH CUCTEM
MHKDOTMPOLECCOPOB ABTOMATHU3aIlMU TEXHOJIOTHYECKUX MPOLIECCOB U
TIPON3BO/ICTB.




4 CTpyKTYypa U coJepKaHue JUCUUIIIHHbI
4.1 CTpyKTypa IMCHUATINHBI

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

TpynoeMKOCTb,
Bun paGotet aKaJIeMIUYECKHIX 9acOB
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
CamocrosiTesibHas padoTa: 97,75 97,75
- 8bINOJHEHUE UHOUBUOYATILHO2O MBOPHEeCcK020 3a0anus no (MT3);
- CAMON0020Mo8Ka (Mpopabomka u no8MmMopeHue 1eKYUOHHO20 MAmepuala u
Mamepuana y4eOHUK08 U y4eOHbIX nocooull;
- 10020MOBKA K 1AO0PAMOPHBLIM 3AHAMUIM U M.N.)
Bua uToroBoro KoHTpoJIA (3auer, 3k3aMeH, N depeHIUPOBAHHBIH 3a4eT) 3a4er

Paznensl AUCHUIUINHBI, U3y4aCMBIC B 5 CEMCCTPC

KosmdecTBo yacoB
ayJauTOpHAs

Ne paznena HaumenoBanue pasnenos BCero ypa60"€a BHEay/I.
T 113 | 1P paboTta

1 OCHOBBI MUKPOIIPOLIECCOPHON TEXHUKU 17 1 2 14

2 IIpoueccopnoe sinpo AVR 27 1 2 24

3 [TpoexTpoBaHue aBTOMaTU3UPOBAHHBIX CUCTEM Ha 64 2 2 60

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

4.2 ConepxxaHue pa3iesioB JUCHUNIHHBI

Pa3nes 1. OCHOBBI MUKPONIPOLECCOPHOI TEXHUKH

Kpatkuii ucropuueckuii 0030p. OCHOBHBIE MOHSTHUSI U TEPMHUHBI MHUKPOIPOLECCOPHOW TEXHUKH.
O030p BBIYHUCIUTENBHBIX CpPeJ, NMPUHLUIBI UX MocTpoeHus. Mukpomnponeccopsl (MII), mukpo-OBM wu
Mukpomnporeccopubie cuctemsl (MIIC). BiusHue TeXHOIOTUN HAa apXUTEKTYPY U METOJbI IPOEKTUPOBAHU S
OBM u cucrem Ha MII. Crioco6bl peanu3anuy BBIYUCIUTEIbHBIX aJTOPUTMOB. IIpuHIMI mporpaMMHOro
ynpasnenus. Kinaccupukauuss MIIC no Haznayenuro. O6mas norudeckas ctpykrypa MIIC (Mukpo-OBM).
ITonsatue apxutektypsl MII. OOmas opranuzanus MII. Opranuzanus namsta B MIIC. OcHoBHBbIE
xapakrepuctuku MII. Knaccuduxamus MII nmo ux ocHoBHbIM XxapakTepuctukam. O030p MII Intel
ceMeicTBa X806, IBOIIOIMS ApXUTEKTYPBI, TEXHOJIOTHU U PeKUMBI paboTel. ARM-mporieccopsl, CpaBHEHHUE C
MII. Ucnons3zoBanne MK u MII B aBTOMaTH3a1MM TEXHOJIOTUYECKHUX IIPOLECCOB U IPOU3BOJCTB.

Pa3nex 2. [IpoueccopHoe sigpo AVR

N3y4yeHue apXUTEKTypbl U BHYTPEHHETO YCTPOHCTBA 8-OMTHBIX MUKPOKOHTPOJUIEPOB hrpmbl Atmel.
Pa3zpaGoTka BCTpoeHHOE IMporpamMmHoe oOecredeHne Ha si3bike Cu. 3aHeceHHe B MaMATh (TPOIIMBKA)
anmapaTHbIX CPEJICTB pa3pabOTaHHBIX BCTPOSHHOTO MporpamMmmHoro obecneuenus (firmware) ¢ momorpio
nporpammatopoB. Kondurypauus FUSE-6ut. Metosl pacuera 1 000CHOBaHUS BBIOOpA 3JIEMEHTHOU 0a3bl
pu pa3paboTKe YCTPOWCTB YIpaBleHHWsS B OOJACTH aBTOMATHU3AllMM TEXHOJIOTHMYECKUX IIPOIIECCOB H
IIPOM3BOJICTB HA OCHOBE COBPEMEHHBIX MHUKPOKOHTPOJUIEpOB. CTpyKTypHBIE, (YyHKIHMOHATBHBIE U
NPUHLIUIHANBHBIC STEKTPUUECKHE CXEMbI AIEKTPOHHBIX YCTPOHCTB U cucTeM Ha 6a3ze MK u MII.




Paszgea 3. IlpoekTupoBaHue aBTOMATHU3MPOBAHHBIX CHCTEM HA OCHOBE MHKPOKOHTPOJLIEPOB H
MMKPOIPOLECCOPOB

Cxemortexnuueckue ocHOBbl MK. CxeMOTeXHUKa TMOJKIIOUYEHUS U NPUHIUNBI PabOTHI ¢
KJIaBUATypHBIMU OJIOKaMH, JUCIJICSIMH, CBETOJUOAHBIMU HHAWKATOPAMHU, aHAJIOTO-IUGPOBBIMU U IUPO-
aHAJIOTOBBIMM ~ TpeoOpa3oBaTeNsIMH, MOIYISIMH  YOPABICHHUS  HCIOJHUTEIBHBIMH  MEXaHU3MaMH,
pa3IMYHBIMH JaTYMKOB. BecrmomorarenbHbie nHTEpdErch Kitacca «Mukpocxema-mukpocxema» (UART, 12C,
SPL,...), cereBnie untepdeiicel (RS485, Ethernet, CAN, ...), ornagounsie uatepdeiicel (JTAG, SWD,..).

4.3 JlabopaTopHble padoThbI

Ne JIP | Ne paznena HaumenoBanue 1abopatopHbIX padboT Iic;g;o
1 1 3HaKOMCTBO €O cpenoi pazpadboTku AVRStudio 4 u cpenoit amymnsiun 2
Proteus 7
2 2 IToacucrema noptoB BBO1a-BbiBO1a MK. BeBoI I POBBIX KOAOB 2
3 3 AHanoroo-1muppoBoi mpeodpa3zoBaTelb 2
Hroro: 6

5 Y4yeOHO-MeTOANYECKOE 00ecredyeHue TUCIUILINHDI
5.1 OcHoBHas JuTeEpaTypa

5.1.1 MuKporpolLeccopHble CHUCTEMBbl YIPABJIEHUS AJIEKTPONPUBOAAMH U TEXHOJIOTMYECKHUMHU
KOMIUIeKcamH : yaebHoe mocobue : [16+] / I'. M. Cumaxkos, A. M. bopoaun, /I. A. Kotun, FO. B. Ilankparr ;
HoBocubupckuii rocyaapcTBeHHbIM TexHUuYeckuid yHuBepcuteT. — HoBocubupck : HoBocuOupckuit
roCy/IapCTBEHHBIN TexHUUeckuil yuusepcuret, 2016. — 116 c. : un., Tabna. — Pexxum gocTymna: mo mozmucke.
—  URL.: https://biblioclub.ru/index.php?page=book&id=575242 (nata  obpamenus: 24.08.2023). -
bubmuorp. B kH. — ISBN 978-5-7782-2989-1. — TekcT : 3JE€KTPOHHBIH.

5.1.2 BomoBo3oB, A. M. MHKpPOKOHTpOJIEPHl JJIsi CHUCTEM aBTOMATHKH : ydeOHoe mocobue /
A. M. BogoBo3os. — U3a. 3-e, nomn. u nepepad. — Mocksa ; Bonorna : Undpa-Unxkenepus, 2016. — 164 c. :
Wi., TalII., CXEM. — Pexum JI0CTyma: o MOJIITUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=444183 (nata obpamenus: 24.08.2023). — Bubnuorp.
B KH. — ISBN 978-5-9729-0138-8. — TekcT : 271€KTPOHHBIA.

5.1.3 Turapes, JI. A. MukponporeccopHbleé CHUCTEMbl aBTOMAaTUYECKOIO YIpaBieHUs : yueOHOe
nocobue / JI. A.TlurapeB ; MunHuctepctBo cenbckoro xo3ssiiictBa Poccuiickoit ®denepanuu, CaHKT-
ITerepOyprckuit rocynapctBeHHblil arpapublii yHuBepcuteT (CIIGIAY), Kadenpa snextposnepreTuku u
anekTpoobopynoBanusi. — Cankr-IlerepOypr : Canxr-IlerepOyprckuili rocynapCTBEHHBIH —arpapHbIif
yausepcuter (CIIOTAY), 2017. — 179 c. : cxem., Tabm., wi. — PexuMm noctyma: Mo MOAMUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=480402 (nata obOpamienus: 24.08.2023). — bubauorp.
B KH. — TEKCT : DJIEKTPOHHBIM.

5.2 lonoinuTenbHAas1 JIMTEpPaTypa

5.2.1 Anues, M. T. Mukporiporeccopbl 1 MUKPOTIPOLIECCOPHBIE CUCTEMBI YIIpaBIICHUs. 8-pa3psiaHble
mporeccopel  cemeirictBa AVR: nabopaTtopHplii mpakTHKyMmM : Tpaktakym : [16+] / M. T. Anues,
T. C. BykanoBa ; ITOBOIKCKMI TOCYJIapCTBEHHBI TEXHOJOTMYECKHil yHHBepcuTeT. — Momkap-Oma :
[ToBomKCKUI TOCYIaPCTBEHHBIN TEXHOJIOTHYEeCKui yHUuBepcuTeT, 2016. — 64 c. : cxem., Tad., wi. — Pexum
noctyna: o noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=459452 (nata oOparieHus:
22.04.2022). — buGnuorp. B kH. — ISBN 978-5-8158-1775-3. — TeKCT : 3I€KTPOHHBII.

5.2.2 IlpakTudeckoe pyKOBOJCTBO IO HporpaMMupoBaHuio STM-MHUKPOKOHTpPOJIIEPOB : yueOHOe
nmocoobue / C.H.Topraes, M. B. Tpury6, HW.C.Mycopos, /. C.Uepruxuna ; HamumonamsHbIi
uccienoBarenbCkuii TOMCKUH TOCYyIapCTBEHHBIH YHHMBEPCUTET, MHCTHTYT ONTHUKH aTMochepbl UM.
B. E. 3yeBa CO PAH. — Tomck : U3natensctBo ToMckoro nonutexHuyeckoro ynusepcurera, 2015. — 111 c.
: HII., Ta0II., CXEM. - Pexxum JOCTYyTIA: 10 MOAITHCKE. - URL:
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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

https://biblioclub.ru/index.php?page=book&id=442811 (marta obpamenus: 22.04.2022). — bubauorp. B KH. —
TeKCT : PIEKTPOHHBIN.

5.2.3 OseukuH, M. B. DnekTpoHMKa CHCTEM aBTOMAaTHYECKOTO YIPABIEHUS HA OCHOBE
MUKPOKOHTpOJIEpoB cemeiicTBa AVR [DnexktponHslid pecypc] : ydeOHOe mocoOMe mJis CTYACHTOB,
o0yJaroImuxcs [0 TporpaMMaM BBICHIETO O00pa3oBaHMsA 10 HampaBlieHHIO noAaroroku 15.03.04
ABTOMaTH3aIUs TEXHOJOTMYECKHUX IpoleccoB U mpou3BoAcTs / M. B. Oeukun; M-Bo oOpa3oBaHus u
Hayku Poc. @enepanuu, @enep. roc. OroKeT. 00pa3oBaT. yupexaeHue Bwicil. oOpa3oBanus "OpeHOypr.
roc. yH-T", Kad. cucrem aBTroMaru3aiuu nmpou3BOJICTBA. - DIIEKTPOH. TeKcToBbIe AaH. (1 daitm: 3.03 MO). -
Openoypr : OI'Y, 2016. - 112 c. - 3arn. ¢ tuT. 3kpana. - Adobe Acrobat Reader 6.0. - Pexxum mocrymna:
http://artlib.osu.ru/web/books/metod_all/15209 20160627.pdf - ISBN 978-5-7410-1543-8.

5.2.4 boposckuii, A. C. IIporpammupoBanue MHUKpOKOHTposuiepa Arduino B HH(POPMALUOHHO-
VIOPABISIOIUX CcHCTeMax [DNeKTpoHHBIM pecypc] : ydeOHoe mocoOue sl oOydarouuxcs 10
o0Opa3oBaTeNbHBIM IpOrpaMMaM BBICIIEro 00pa3oBaHUs IO HampaBlIeHUsM noArotoBku 27.03.04
VYnpasnenue B Texuudeckux cuctemax u 27.03.03 Cucremusiii ananus u ynpasienue / A. C. bopoBckuii, M.
1O. llpeiinep; M-Bo ob6pazoBanus u Hayku Poc. ®enepanuu, Oemep. roc. OF0KET. 00pa30BatT. yupekIeHUE
BbIcII. 0Opa3oBaHus "OpenOypr. roc. yH-1t", Kad. ynp. u uHbOpMaTHKH B TEXH. CHUCTEMax. - DJIEKTPOH.
tekcToBbie AaH. (1 ¢aiur: 4.37 M6). - Openoypr : OI'Y, 2017. - 112 c. - 3arn. ¢ Turt. 3kpana. - Adobe
Acrobat Reader 6.0. - Pexxum mocryma: http://artlib.osu.ru/web/books/metod all/57677 20171006.pdf -
ISBN 978-5-7410-1853-8.

5.3 llepuoanueckue u3gaHusi

5.3.1 Pagwmo : xxypHan — M. : Pocnieuars, 2005 — 2023.
5.3.2 ABToMartuKa U TeleMexaHuka: xkypHai. — MockBa: AreHTcTBo «Pocneuatsy, 2015-2023.

5.4 UnTepHeT-pecypcsbl

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

https://www.coursera.org/learn/roboty-arduino — «Coursera», Kypces, MOOK: «Ctpoum poOOTOB 1
npyrue ycrpoiictsa Ha Arduino. Ot cBetodopa o 3D-npunrepa»

http://easyelectronics.ru — baor mo »nekTpoHUKe «INEKTpOHHKA Ui Bcex». CTaThu 00 OCHOBax
JNEKTPOHUKH W OIJCKTPOTEXHUKH, AITOPUTMAX W PAJAUOTIOOUTEIBCKUX TEeXHONOTUsX. [lomaroseie
WHCTPYKIIMHU 110 M3TOTOBJICHUIO 3JIEKTPOHHBIX YCTpoicTB. O0yyaromye Kypchl 0 MEKPOKOHTPOJIIEpaM.

http://radio-hobby.org — Caiit «Iloptan paguomobuteneit». Kartamor paguoTeXHUYECKUX CXEM.
CrnpaBOYHHK PaHOIIOOHUTES.

5.5 TlporpammHoe obGecneuyeHue, npogeccuoHaIbHbIe 0a3bl JAHHBIX M HHGOPMAIUOHHbIE
CIPaBOYHbIE CHCTEMBI

5.5.1 Onepanuonnas cucrema PEJ] OC.

5.5.2 OmneparmonHas cucrema Raspbian.

5.5.3 Open Office/LibreOffice - cBoOomHBIH OGHUCHBIA MAaKET MPOrpaMM, BKIIOYAIONIMNA B ceOs
TEKCTOBBIM M TAOJWYHBIN PEJAKTOPHI, PEAAKTOP MPE3eHTAINN 1 Ipyrue 0(UCHBIE TTPHIIOKEHHS.

5.5.4 Cpenma pa3pabOTKH MPOrpaMMHOIO oOOecreueHust Uit MHUKpOKOHTposutepoB AtmelStudio
(AVRStudio) texymieii Bepcuu. Jloctynna OecrutatHo. / Paspaborumk: xomnanusi Atmel Corporation. —
Pexxum noctyma @ http://www.microchip.com/development-tools/atmel-studio-7.

5.5.5 Buemmnuit kommuistop si3eika Cu jast mukpokoHtposuiepoB WINAVR Ttekymiein Bepcuw.
HNoctynna  GecrutatHo. /  PazpabGotumk: Eric  B. Weddington. — Pexum  goctyna
https://sourceforge.net/projects/winavr/.

5.5.6 Tlaker nporpamm st aBToMatuzupoBaHHoro npoektupoBanusi (CAIIP) anekTpoHHBIX cxeM U
MMHUTALMOHHOTO MOJIEJIMPOBaHUSl pPabOThl MHUKPOKOHTpoJuiepoB Proteus tekymeil Bepcuu. J[loctymHa
OecrutatHo (orpanudeHHas Bepcusi). Paspaborunk: kommanus Labcenter Electronics Ltd. — Pexxum nocryna :
https://www.labcenter.com/downloads/.


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 TPOrPaMMHOTO OOECTICUCHHs JUIsi MUKPOKOHTPOJUIEPOB 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 Uil HANUCAHMUS MPOTpaMM, HUX KOMIOWISIUU U
MporpaMMHUpOBaHusl OTIa04YHBIX TiaT Arduino. / Pa3zpabotumk: Arduino Software. — Pexxum mocrtyma
https://www.arduino.cc/en/Main/Software.

6 MaTepuajibHO-TEXHHYECKOE o0ecnevyeHne TUCUUIIMHBI

VY4eOHble ayAUTOPUH JUIA MPOBEACHUS 3aHATUN JIGKIIMOHHOTO TUIA, IS MPOBEICHUS TPYMIIOBBIX U
WHIUBUIyaIbHBIX KOHCYJBTAllMH, TEKYIIET0 KOHTPOJS M TPOMEXYTOYHOM AaTTECTAl[MM OCHAIIEHBI
KOMIUICKTAMH ~ YYEHUYECKOH MeOenu, TEeXHHYECKUMH CpEICTBAMH OOYYeHHS, CIyXallUM{ Ui
IpeACTaBICHNs YIeOHOH nHpOpMaIK OOIBIION ayIUTOPUH.

Jns mpoBeneHuss 1aOOpaTOPHBIX 3aHATHHA HCHOJB3YETCS KOMIIBIOTEPHBIA KIJIACC, OCHAICHHBIN
KOMITBIOTEPHOI TEXHUKOW, OAKIIOYEHHOH K ceTn «VHTepHeT» 1 00eCIIeUeHHOM JOCTYIIOM B 3JICKTPOHHYIO
uHpopMaIMoHHO-00pa3zoBarenbHyto cpeny OI'Y; otnamounbivu matamu Arduino, OTia0OYHBIME TUIATAMH
STM32, munukommboTeEpamMu Raspbian.

[ToMemieHust st CaMOCTOSTENFHONW Pa0OThI OOYYAIOMIMXCSI OCHAICHBI KOMITBIOTEPHON TEXHUKOM,
NOJKIIOYeHHOH K cetn «MHTepHeT» M oOecredyeHHOH JOCTYIOM B DICKTPOHHYI HH(POPMAaluOHHO-
obpazoBarensHy0 cpeny OI'Y.


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

