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1 Ilean u 3a7a491 OCBOEHUS JUCHUTIIUHBI

Hesn  ocBoeHWs  JUCUMIUIMHBL:  (OpMHUpOBaHME 3HaHMH O  0a30BBIX  APXUTEKTypax
mukpomnporeccopoB (MII) u wmukpokontpomiepoB (MK); o3HakomiieHHE CTYAEHTOB C METOAAMH
opraHmu3anuu coopa u o0padoTKu HH(POpPMAIMK B CHCTEMaxX KOHTPOJIS U YIIPABJICHHUS; MTOJTyYCHUE HABBIKOB
pa3pabOTKK aBTOMAaTHU3UPOBAaHHBIX cucTeM Ha 6a3ze MK u MITI.

3amaun:

- U3Y4YUTh 0a30BbIe APXUTEKTYpPHBbIE PEIICHUs, CTPYKTYPHYIO U (YHKIHMOHAIBHYIO OpraHU3alUIO
MHUKPOIPOIIECCOPOB M MUKPOKOHTPOJIIEPOB, (PYHKIIMOHAIBHBIE BO3MOXXHOCTH CHCTEM aBTOMAaTH3aINH
MIPOEKTUPOBAHUS.

- TIOJIYYWUTh HAaBBIKM MPOEKTHUPOBAHUSA CTPYKTYPHBIX, (YHKIHMOHAJIBHBIX M HPUHIHUIHAAIBHBIX
ANEKTPUYECKUX CXEM AJIEKTPOHHBIX yCcTpoWcTB U cucteM Ha 6aze MK u MII, nporpammupoBats 6a3oBbie
3aaun 00paboTKK JaHHBIX Ha s3bike Cu s MII ¢ apxutekTypoit ARM 1 MEUKPOKOHTPOJIJIEPOB ceMeicTBa
ATMega.

- OBJAJEeTh HaBblkaMH pa3paborku mnporpamMm s MK u MII nns ynpaBiaeHus conpsiraéMbIMH
YCTpOMCTBAMU.

2 MecTo AUCHUILUINHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

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

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

[ToctpexkBusuthl aucuuruinsabl:  b1./[.B.3  Ilpocpammuposanue o0b6opyoosanusi ¢ HUCIOBbIM
npoepammubim - ynpaeienuem, b1.J[.B.6 [Ilpoexmuposanue aemomamuszuposanuwvix cucmem, b1.J[.B.9

Cxemomexnuxa cucmem ynpasnerus, b1.J[.B.11 Texnuueckue cpedcmea asmomamusayuu

3 TpeOoBaHusA K pe3yibTaTaM 00y4eHHs MO JUCHUIINHE

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

Kon u HaumeHnoBanue Kon u HaumeHnoBanue [Tnanupyemblie pe3ynbTaThl 0OYYEHHS 110
(hopMupyeMBbIX WHMKATOpa TOCTHKEHUS JTUCIUIIMHE, XapaKTEPU3YIOLTUE ITaIbI
KOMITETCHITH I KOMITETCHIINH (hopmMupoBaHUST KOMITETEHIIUN

[TIK*-7 Cniocoben [TIK*-7-B-4 ITonumaet crocoObl |3HATH:

paszpabaThiBaTh OpraHu3aIlfy YIpaBiIeHUS - 0a30BbIC APXUTEKTYPHBIE PEIICHNUS,

MIPOEKTHI TEXHOJIOTUYECKHM IMPOIIECCAMU | CTPYKTYPHYIO U (DYHKITMOHATBFHYIO OPraHU3aIIHIo

aBTOMATU3HPOBAHHON | MUKPOIIPOLIECCOPHBIMU MHUKPOIIPOIIECCOPOB M MUKPOKOHTPOJIIEPOB ISt

CUCTEMBI YIIPABJICHUS |CHCTEMaMHU aBTOMATHU3ALIMHN TEXHOJIOTHYECKUX MPOLIECCOB U

texHojornueckumu | [IK*-7-B-5 Brinonnsier IIPOU3BO/ICTB.

npoieccamu pa3paboTKy MPOrpaMMHBIX Ymers:

CPENICTB, MOJICTUPOBAHHE U - COCTaBIISITh TEXHUYECKOE 3aJJaHUE, CXEMBI
MIPOBEPKY pabOTOCIOCOOHOCTH | MIPOTPaMM, IPOEKTUPOBATH CTPYKTYPHBIE,
MUKPOKOHTPOJUIEPOB U (YHKITMOHATBHBIC U TIPUHITATTHATBHBIE
MHUKPOIIPOLIECCOPOB ANEKTPUUECKUE CXEMBI FJIEKTPOHHBIX YCTPOMCTB U
[TIK*-7-B-6 Ilpumensier HaBbIkU |cucteM Ha 6aze MK u MII, nmporpammupoBath
pa3paboTku 6a3oBble 3a7aun 00pabOTKU JaHHBIX Ha si3bIke Cu
ABTOMATU3UPOBAHHBIX CUCTEM | JISI MEKPOIIPOIIECCOPOB U MUKPOKOHTPOJIJIEPOB.
YIPABIEHUS TEXHOJIOTUYECKUMH | Bi1ageTh:

nporeccamu Ha 0aze - MPOTPaMMHBIMHU CPEJCTBAMHU MTPOCKTUPOBAHUS
MUKPOKOHTPOJJIEPOB U MHUKPOIPOLIECCOPHBIX CUCTEM, HAaBBIKAMHU




Koz u HanmenoBaHue Koxa u HaumenoBanue [1nanupyemsble pe3ynabTaThl 00yUEHHS 110

bopMupyeMbIX MH/IUKATOPA TOCTHKCHHUS JUCLUILINHE, XapaKTEPU3YIOLIUE ITaIlbl
KOMITETEHIIUH KOMIETEHIINH (hopMUpoOBaHMsI KOMITETEHIUI
MHUKPOIPOILIECCOPOB pa3paboTKK BCTPOCHHOTO MTPOTPaAaMMHOTO

ob6ecnieuenust MK u MII st ynpaBieHus
CONpSITa€MbIMU YCTPOHUCTBAMH CUCTEM
aBTOMAaTHU3AlUH TEXHOJIOTMYECKUX MPOIIECCOB U
MIPOU3BO/ICTB.

4 CTpyKTYpa H coJepkaHue JUCUUIIHHbI
4.1 CTpykTypa 1M CIHIIIHHBI

OO0mmas TpyA0eMKOCTh JUCIUIUIMHBI COCTABISIET 3 3aueTHbIe eAuHUIIbI (108 akajmeMuueckux 4acos).

TpynoemMKocTb,
Bun paboter aKaJeMHYECKHUX YaCOB
5 cemecTp BCETO
OO0mas Tpy10éMKOCTh 108 108
KonTakTHas padora: 10,25 10,25
Jlexmum (JI) 4 4
Jlaboparopusie pabotsr (JIP) 6 6
ITpomexyTouHas aTTectanus (3a4eT, SK3aMeH) 0,25 0,25
CamocrosiTejibHAas pa6oTa: 97,75 97,75
- 8bINOJNIHEHUE UHOUBUOYATIbHO20 MBopuecKo20 3adanus (U173);
- CAMON0020Mo8KaA (MPpopabomka u nO8MopeHue TeKYUOHHO20 MAmepuala u
Mamepuana y4eOHUK08 U y4eOHbIX NocoOull;
- U3yyeHue pazoenos Kypca 8 cucmeme 21eKmpoHHO20 00YYeHUsl,
- N0020MOBKA K 1AOOPAMOPHBIM 3AHSMUIM,
- N0020MOBKA K PYOEeHCHOM) KOHMPOJIO U M.N.)
Bua nToroBoro KOHTpoOJIs (3a4eT, IK3aMeH, A(¢epeHIINPOBAHHBIN 3a4er
3a4eT)

Paznienbl quCUUIUIAHEBL, U3ydaeMble B 5 ceMeCTpe

KonngecTBo yacoB
Ne HaumenoBanue pasnienon ayaopHa BHEay/l.
paszzaena BCETO abota
7113 | 1P pabota
1 OCHOBBI MUKPOIIPOLIECCOPHON TEXHUKHU 17 1 2 14
2 ITponteccopuoe ssmpo AVR 27 1 2 24
3 IIpoexkTupoBaHye aBTOMaTU3UPOBAHHBIX CUCTEM 64 2 2 60
Ha OCHOBE MHUKPOKOHTPOJIEPOB H
MHUKPOITPOIIECCOPOB
HUroro: 108 4 6 98
Bcero: 108 4 6 98

4.2 ConepxxaHue pa3/iesioB AU CHUNIHHBI

Paspnen 1. OcHOBBI MUKPONIPOLIECCOPHON TEXHUKH
Kpatkuii ucropuyeckuii 0030p. OCHOBHBIE MOHSTHS U TEPMHUHBI MUKPONPOIIECCOPHON TEXHHKH.
O030p BBIYHUCIUTENBHBIX CpejA, MPUHLIMIBI UX mocTpoeHus. Muxpompoueccopsl (MII), muxpo-OBM u
MuKkpornporeccopusie cuctembl (MIIC). BiausiHue TeXHOIOrUN Ha apXUTEKTYPY U METOJIbl POEKTUPOBAHUS
OBM wu cucrem Ha MII. Crioco0Obl peanu3any BbIUMCIUTENbHBIX alrOpUTMOB. [IpuHIMI mporpaMMHOro
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ynpasienus. Knaccudpukarmus MIIC no Haznauenuto. O6mas morudeckas crpykrypa MIIC (mukpo-OBM).
[Tonsitue apxurektypel MII. OG6mas oprammzanuss MII. Opranmzanus namsta B MIIC. OcHoBHBIE
xapakrepuctukun MII. Kmaccudukamuss MII mo mx ocHoBHbIM XapakTepuctukam. O630p MII Intel
cemercTBa X86, IBOJIIOIHUS aPXUTEKTYPhI, TEXHOJOTUH M PEKUMBI padoThl. ARM-tiporieccopsl, cpaBHEHHE C
MII. Ucnons3zoanne MK u MII B aBTOMaTH3a1MK TEXHOJIOTHYECKUX POLECCOB U IIPOU3BOJCTB.

Pa3nean 2. [IpoueccopHoe siapo AVR

M3y4eHue apXuTeKTypbl U BHYTPEHHETO YCTPOCTBA 8-OMTHBIX MUKPOKOHTPOJLIEPOB (prpmbl Atmel.
Pa3paboTka BcTpoeHHOe mporpamMMmHoe obecriedeHne Ha si3bike Cu. 3aHeceHHME B MaMsTh (MPOILIMBKA)
anmapaTHBIX CPEJCTB pa3padOTaHHBIX BCTPOSHHOTO MporpammHoro obdecneuenus (firmware) ¢ momoripto
nporpammaTopoB. Kondurypamus FUSE-6ut. Metoasl pacduera 1 000CHOBaHHUS BBIOOpA 2JIEMEHTHON Oa3bl
npu pa3pabOTKe YCTPOWCTB yIpaBlieHHs B 00JacTH aBTOMATH3aIlMM TEXHOJOTHYECKHX MPOIECCOB H
MIPOM3BOJICTB HAa OCHOBE COBPEMEHHBIX MHUKPOKOHTpOJIEpOoB. CTpYKTypHble, (DYHKIMOHAIbHBIE H
IIPUHLMIIHATIBHBIE JIEKTPUUECKHE CXEMBI JJIEKTPOHHBIX YCTPOMCTB U cucteM Ha 6aze MK u MII.

Paszgea 3. IlpoekTupoBaHue aBTOMATHU3HPOBAHHBIX CHCTEM HA OCHOBE MHUKPOKOHTPOJLIEPOB H
MMKPOIPOLECCOPOB

Cxemorexnuueckre ocHOBbl MK. CxeMoTeXxHUWKAa TMOIKIIOYEHHS] W MPUHIMIBL  paboOThl ¢
KJIaBUATYPHBIMU OJIOKaMH, TUCIUICSIMH, CBETOAMOJHBIMUA MHIUKATOPAMHU, aHAIOTO-IM(POBBIMU U 1H}po-
aHAJIOTOBBIMH ~ Mpeo0pa3oBaTeIsiMU, MOAYJISIMH  YIPABICHUS  HCIOJIHUTEIBHBIMU  MEXaHHU3MaMH,
Pa3NMYHBIMH JaTYMKOB. Bermomorarensubeie nHTEpdErch Kitacca «mukpocxema-mukpocxemay (UART, 12C,
SPL,...), cereBnie untepdeiicel (RS485, Ethernet, CAN, ...), ornagounsie uarepdeiicel (JTAG, SWD,..).

4.3 JlabopatopHbie padoThI

Ne JIP Ne HaumenoBanue 1abopaTopHbIX paboT Koz-s0
pazneina 9acoB
1 1 3HaKOMCTBO cO cpefoit pazpadboTku AVRStudio 4 u cpenoit smynsauu 2
Proteus 7
2 2 [Toxcucrema mopToB BBoJa-BeIBOAa MK. BriBoa MpoBBIX KOIOB 2
3 3 AHaoroBo-1upoBoil mpeodpa3oBaTeIb 2
Hroro: 6

5 YueOHO-MeTOAMYeCKOE 00ecnieYeHHe TUCHMIITNHBI
5.1 OcHoBHas auTEpaTypa

5.1.1 MukpomnpoieccopHble CHCTEMbI YIPABICHUS JIEKTPONPUBOJAMH M TEXHOJOTHYECKHUMHU
KOMIUIeKcamu : yuebHoe nocobue : [16+] / I'. M. Cumakos, A. M. bopoaun, 1. A. Korun, ¥O. B. [Tankpar ;
HoBocuOupckuii rocyaapCTBEHHBIM TEXHUYECKMH yHUBepcuTeT. — HoBocmOupck : HoBocuOupckuit
roCy/lapCTBEHHBIN TeXHUUecKuil yHuBepcuret, 2016. — 116 c. : uin., Tabn. — Pexxum gocTtymna: o moiiucke.
— URL.: https://biblioclub.ru/index.php?page=book&id=575242. — bubauorp. B ku. — ISBN 978-5-7782-
2989-1. — TekcT : PIEKTPOHHBIA.

5.1.2 BonoBo3oB, A. M. MHKpPOKOHTpOJJIEpEl A CUCTEM aBTOMATHKH : ydeOHoe mocobue /
A. M. BonoBozos. — U3a. 3-e, non. u nepepad. — Mocksa ; Bonoraa : Undpa-Uuxenepus, 2016. — 164 c. :
ui., Tab., CXEM. - Pexum JOCTYyTIA: o MOATINCKE. -
URL.: https://biblioclub.ru/index.php?page=book&id=444183. — bubauorp. B ki. — ISBN 978-5-9729-0138-
8. — TekcT : aNeKTPOHHBIH.



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

5.1.3 Tlurapes, JI. A. MuUKpONPOIECCOPHBIE CUCTEMbI aBTOMATHUYECKOTO YIIpaBJICHUS . ydeOHOE
nocobue / JI. A.TlurapeB ; MwuHuUCTEpPCTBO celbckoro Xxo3zsiictBa Poccuiickoit ®deneparuu, CaHKT-
[TerepOyprckuit rocynapcTBeHHblii arpapuslii yausepcurer (CIIGIAY), Kadenpa snextposnepreTuku u
anektpoobopynoBanus. — Cankr-Ilerepoypr : Cankr-lIleTepOyprckuii  ToCymapCTBEHHBIM —arpapHbIi
yauBepcuter (CIIGIAY), 2017. — 179 c. : cxem., Tabm., wi. — PexuMm OocTyna: MO TMOIMKHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=480402. — bubnuorp. B KH. — TEKCT : 3JICKTPOHHBIMH.

5.2 JlonosiHuTEIbHAS JINTEPATYpPa

5.2.1 AnueB, M. T. Mukpornponeccopbl 1 MUKPOIIPOIIECCOPHBIE CUCTEMBI yIIPaBJIEHUS. 8-pa3psiIHbIC
mporeccopel  cemeiictBa AVR: naboparopHblii mpakTHKyMm : TpakTukym : [16+] / M. T. Anues,
T. C. BykanoBa ; IIOBOIKCKMII TOCYZapCTBEHHBIH TEXHONOrMYECKMil yHuBepcuTeT. — Momkap-Ona :
[ToBoiKCKUM rOCYIapCTBEHHBIN TEXHOJIOrMYecKui yHuBepcutet, 2016. — 64 c. : cxem., Tadi., wi. — Pexum
nocryma: o noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=459452. — buGnuorp. B KH. —
ISBN 978-5-8158-1775-3. — TekcT : 31EKTPOHHBIH.

5.2.2 IlpakTHueckoe PYKOBOJCTBO IO MPOrpaMMHpOBaHHI0 STM-MUKPOKOHTPOJUIEPOB : y4ueOHOE
nmocooue / C.H. Topraes, M. B. Tpury6, U.C.Mycopos, [.C.UYeprtuxuna ; HanuoHanbHbBII
uccienoBarenbCkuii TOMCKUH TOCYyIapCTBEHHBI YHHUBEPCUTET, MHCTUTYT ONTHKH aTMOC(epbl WM.
B. E. 3yeBa CO PAH. — Tomck : U3natensctBo ToMckoro nonutexHuyeckoro ynusepcurera, 2015. — 111 c.
: HIL., Ta0JI., CXEM. — Pexum JIOCTyTIA: 1o [IOITUCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=442811. — bubnuorp. B KH. — TEKCT : 3JIEKTPOHHBIIA.

5.2.3 Oseukun, M. B. DnekTpoHHKa CHCTEM aBTOMATUYECKOTO VIPABIEHUS Ha OCHOBE
MUKPOKOHTpOJIJIEpoB cemeiictBa AVR [Onextponnsiii pecypc]| : ydeOHOe mocoOMe g CTYACHTOB,
oOyyarolmuxcsi O TMporpaMmaM BBICIIETO O0pa3oBaHUS IO HampaBieHHO moaroroBku 15.03.04
ABTOMaTH3aIMsl TEXHOJOTUYECKUX TPOIeccoB u mpou3BoAcTB / M. B. OBeukun; M-Bo oOpa3oBaHusS U
Hayku Poc. ®@enepanuu, @enep. roc. OromKeT. 00pazoBaT. yupexaeHue Bbicl. oOpa3oBaHus "OpeHOypr.
roc. yH-T", Kad. cuctem aBTOMaTH3anuu nmpom3BOACTBA. - DIEKTPOH. TeKcToBble naH. (1 ¢aiin: 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. IlporpammupoBanue MUKpOKOHTpoiiepa Arduino B uHGOpPMAIMOHHO-
YIPaBISIOMINX CHUCTeMaxX [DIEeKTpOHHBINM pecypc] : ydeObHOe TmocoOue iId O0O0ydJarIuxcs TI0
o0Opa3oBaTeNpHBIM MpOrpaMMaM BbICIHIETO 0Opa3oBaHUS 10 HampaBleHUsM mnoarotosku 27.03.04
VYmpasnenue B Texuudeckux cucremax u 27.03.03 Cucremusiii ananus u ynpasienue / A. C. boposckuii, M.
1O. lpeiinep; M-Bo obpazoBanus u Hayku Poc. denepanuu, Denep. roc. Or0KET. 00pa3oBaT. yUpeKIeHHE
BbICIL. oOpa3oBanus "OpenOypr. roc. yH-1", Kad. ynp. 1 uHQpopMaTHKu B TEXH. CUCTEMAX. - DJIEKTPOH. JIaH.
- Openbypr : OI'Y, 2017. - 1 snextpon. ont. guck (DVD-ROM). - 3arn. ¢ stukerku aucka. - Cucrem.
tpeboBanus: Intel Core nnu ananorud.; Microsoft Windows 7 ; 512 M6 ; non. mporp. unctpymeHTsl: Adobe
Acrobat Reader XI. - Pexum moctyma: http://artlib.osu.ru/web/books/metod_all/57677_20171006.pdf -
ISBN 978-5-7410-1853-8.. - Ne roc. peructpanuu 0322200188.

5.3 llepuoauyeckue U3IaHUA

5.3.1 Paguo : xxypHan — M. : Pocnieuats, 2005 — 2026.
5.3.2 ABTOoMaTuKa M TeleMexaHuKa: KypHall. — MockBa: AreHTcTBO «Pocmeuatsy, 2015-2026.

5.4 UnTepHeT-pecypcesbl

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

https://www.coursera.org/learn/roboty-arduino — «Coursera», Kypcer, MOOK: «Ctpoum poGoTOB 1
apyrue ycrpoiictBa Ha Arduino. Ot cBetodopa 1o 3D-npunrepa»



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
http://artlib.osu.ru/web/books/metod_all/57677_20171006.pdf
https://www.intuit.ru/studies/courses
https://www.coursera.org/learn/roboty-arduino

http://easyelectronics.ru — bior mo smekTpoHHMKe «DJIEKTpOHHMKA A Bcex». Ctarbu 00 OCHOBax
JNEKTPOHUKH U OJCKTPOTCXHHUKH, aIrOPUTMAX W PaAJAUOTIOOUTEIbCKUX TEXHOMOTHsAX. [lomaroBbie
HHCTPYKIMHU 110 M3TOTOBJICHHUIO 3JIEKTPOHHBIX YCTPOHCTB. OOyUaroIme Kypehl 0 MEKPOKOHTPOJLICPaM.

http://radio-hobby.org — Caiit «Ilopran pamuomobutesei». Karamor pagdoTEXHHYECKHX CXEM.
CripaBOYHUK paTuOIIOOUTES.

5.5 IlporpammHoe o0OecnedeHue, npodeccuoHajbHble 0a3bl JAHHBIX M HH(OPMANMOHHBbIE
CIPaBOYHbIE CHCTEMBI

5.5.1 Onepaunonnas cucrema PEJ] OC.

5.5.2 Taker o¢pucHbIX npunoxernit «MorO¢puc OOpa3oBanue»

5.5.3 [l pabotsl ¢ pecypcamu MHTepHET - BeO-0pay3ep Sumekc https://yandex.ru/.

554 TAPAHT Ilnardpopma F1 [DnextpoHHBII pecypc]: crnpaBOYHO-TIpaBoBas cucrema. /
Paspaborunk OOO HIIIT «TAPAHT-Cepsucy», 119992, Mocksa, BopoobeBsl ropsi, MI'Y, [1990-2026]. —
Pexxum noctyna B cetn OI'Y http://garant.net.osu.ru

555 Cpena pa3paboTku HpOrpaMMHOro oOecmeueHus JUisi MHKpPOKOHTposuiepoB AtmelStudio
(AVRStudio) tekymieii Bepcuu. [octynna OecruiatHo. / Paspaborumk: xomnanusi Atmel Corporation. —
Pexxum noctymna : http://www.microchip.com/development-tools/atmel-studio-7.

5.5.5 Buemnunii komnwistop s3eika Cu st mukpokoHtposwiepoB WINAVR Ttekyrieit Bepcui.
Hoctynna  GecrutatHo. /  Pazpabotumk: Eric B. Weddington. — Pexum  goctyma
https://sourceforge.net/projects/winavr/.

5.5.7 Tlaker nporpamMm st aBroMatusupoBanHoro npoektrupoBanus (CAIIP) a5eKTpoHHBIX CXeM H
MMUTAIIMOHHOTO MOJICTHPOBAHMS Pa0OThHl MHKPOKOHTpOJUIepoB Proteus tekymeidt Bepcum. [octymHa
OecraTHo (orpaHuyeHHast Bepcusi). Pazpabotunk: komnanus Labcenter Electronics Ltd. — Pesxum gocryma :
https://www.labcenter.com/downloads/.

5.5.8 Cpena pa3paboTku MPOrpaMMHOTIO OOECIeUeHHs I MUKPOKOHTPOJUIEPOB CO BCTPOCHHBIM
moayieMm mporpammaropa CodeVisionAVR Ttekymeit Bepcum. JloctymHa OecruiaTHO (OrpaHUYCHHAS
Bepcus). / PazpaboTumk: KOMITaHHS HP InfoTech. — Pexum JOCTyTa:
http://www.hpinfotech.ro/cvavr_download.html.

5.5.9 HurerpupoBaHHas cpena pa3pabOTKU JUIsI HANKCAHUS MPOrpaMM, HMX KOMITWISIUU U
OpOrpaMMHpPOBaHus OTIaA04HbIX iat Arduino. / Pa3paborumk: Arduino Software. — Pexum pocryna :
https://www.arduino.cc/en/Main/Software.

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

VYyeOHble ayAUTOPUH JUIS MPOBEACHUS 3aHATUN JIGKIIMOHHOTO TUIA, /Ul IPOBEIEHUS TPYMHIOBBIX U
WHIUBUAYAIbHBIX KOHCYJIbTAllMM, TEKYLIEro KOHTPOJs M MPOMEXYTOYHOM aTTecTallid OCHAILICHBI
KOMIUIEKTAaMH ~ YYEHHUYECKOM MeOenu, TEeXHUYECKMMM CpeICTBAMHU OOyuYeHMs, CHyXallUMH JUIs
npecTaBieHus yaueOHoi nHdopmanuu 60IbIION ayAUTOPUH.

Jns mpoBeneHus 1a0OpaTOPHBIX 3aHATHHA MCIIOJIB3YETCS KOMIBIOTEPHBIM KIJIAcC, OCHAIEHHBIN
KOMITHIOTEPHOM TEXHUKOM, MOJIKJIIOYEHHON K ceTh «HTepHeT» 1 00eCTIeueHHON TOCTYIIOM B DJIEKTPOHHYIO
uHpopMaoHHO-00pa3zoBarenbHyto cpeny OI'Y; otnagounsivu miatamu Arduino, OTJIaJ0YHBIMU TUIATAMH
STM32, munukommsroTepamu Raspbian.

[ToMemienue A caMOCTOATENBHOM paboThl 00y4arOIIMXCsl OCHAIIEHO KOMIBIOTEPHOW TEXHUKOM,
NoAKIoueHHOM K cetn «MHTepHeT», M o0ecrneyeHueM J0CTyla B 3JIEKTPOHHYIO HH(POPMAIMOHHO-
obpazoBarensHyt0 cpeny OI'Y.


http://easyelectronics.ru/
http://radio-hobby.org/
https://yandex.ru/
http://garant.net.osu.ru/
https://www.arduino.cc/en/Main/Software

