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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 Oa30BbIE APXUTEKTYPHbIE PELICHUS, CTPYKTYPHYI0O M (PYHKIHMOHAIBHYIO OpIraHU3ALHIO
MHUKPONPOIECCOPOB U MHUKpOKOHTpoiuiepoB (MK), dyHKIMOHaNbHBIE BO3MOXHOCTH CHUCTEM aBTOMAaTHU3aLUU
MIPOEKTUPOBAHMUS.

- TIOJIyYUTh HAaBBIKM IPOCKTUPOBAHUS CTPYKTYpPHBIX, (YHKIMOHAJIBHBIX M TNPHUHIUIHAIBHBIX
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 paszpaboTku mnporpamm s MK u MII ans ynpasineHust compsiraeMbIMU
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 @Qusuka, 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 HU3YUYCHUA JUCHUTIIIIMHBI HAIIPABJICH HA (I)OpMPIpOBaHI/Ie CICAYIOIIUX PE3YJIbTATOB 06yquI/151

[Tnanupyemblie pe3ynabTaThl
Kon n HanMeHoBaHwMe Ko u HanMeHOBaHHE WHANKATOPA o0ydYeHUs 10 TUCITUTIINHE,
(hopMUpYEMBIX KOMIETEHITHHA JOCTHIKEHUS] KOMITETEHIIUU XapaKTEePU3YIOIINE Tarbl
(hopMUpOBaHHSI KOMITETEHITUI
[TIK*-6 Cniocoben opopmisarsy | [IK*-6-B-1 ®opmynupyet 3HaTh:
TEXHUYECKYIO JOKYMEHTAITUIO | TpeOOBaHUS K MUKPOIIPOIICCCOPHON |- TPEOOBAHUS MPEIbSIBISIEMBIE K
Ha Pa3IMYHBIX CTATUSIX cucTeMe MHUKPOIPOLIECCOPHON CHCTEME.
pa3pabOTKH MPOEKTA [TIK*-6-B-2 Onpenenser BXOTHbIC U | YMETh:
ABTOMATHU3MPOBAHHBIX CHCTEM  |BBIXOJHBIE CUTHANBI, UX (GOpPMY, - OIPEIENATh BXOIHBIE U
CIIOCOOBI TIOJKITIOYCHUS BHEIITHUX BBIXOJIHBIE CHUTHAJIBI, BX (hOpMY,
AJIEMEHTOB K MUKPOIIPOIIECCOPHOI CIoCOOBI OJIKITFOUEHUST BHEIITHUX
cucTeme 9JICMEHTOB K
[TIK*-6-B-3 PeanusyeT 3agaHHyIO MHUKPOIPOLIECCOPHOI CUCTEME.
(yHKIMIO Ha MUKPOIIPOIIECCOPHOM Baajnersn:
cucreme ¢ opopmIeHUEM - HaBBIKaMU peanu3alun
TEXHHYECKOHM JIOKYMEHTAIlU! B BUJC |3aJlaHHOW (PYHKIIMU Ha
pa3pabaTbIiBaeMbIX allTOPUTMOB U MHUKPOIPOIIECCOPHON CHCTEME C
MIPOrPaMMHOTO KOJ1a o opMIICHHEM TEXHHYECKOM
JIOKYMEHTAIUU B BUIC
pa3pabaThIBaeMbIX aJITOPUTMOB U
MPOrPaMMHOTO KOJIa.




4 CTpyKTYypa U coJepKaHue JUCUUIIIHHbI

4.1 CTpyKTypa IMCHUATINHBI

OO0m1as TpyA0€MKOCTh AUCIHUILUIMHBI COCTABIISIET 6 3a4ueTHBIX enuHull (216 akaieMHUUeCKUX 4YacoB).

TpynoemMKocTsb,
Bun paboter aKaJeMHUYECKHUX YaCcOB
5 cemecTp BCETO
OO0masi TPy10€MKOCTh 216 216
KonrakTHasi pa6ora: 85,25 85,25
Jlexuum (JI) 34 34
[Tpaxtrueckue 3ansatus (I113) 34 34
Jlabopartopusie paboTs (JIP) 16 16
Koncynbranun 1 1
ITpomexyTouHas aTTectanus (3a4eT, SK3aMeH) 0,25 0,25
CamocrosiTelibHas pa6oTa: 130,75 130,75
- 8bINOJIHEHUE UHOUBUOYATbHO20 MBopuecKo20 3adanus (U173);
- camono02omogka (npopabomra u no8MopeHue 1eKYuoHH020 Mamepuania u
Mamepuana y4eOHUK08 U y4eOHbIX NocooOull;
- U3yuenue pazoenos Kypca 6 cucmeme 3J1eKmpoOHHO20 00VYeHUsl;
- 10020MO6Ka K 1a00pAMOPHLIM 3AHAMUIM,
- N0020MOBKA K NPAKMUYECKUM 3AHAMUIM,
- 10020MOBKA K pYOE’CHOMY KOHMPOJIO U M.N.)
Bua uToroBoro KOHTpoJIA (3auer, Ik3aMeH, 1M PepeHIUPOBAHHBIH 3K3aMeH
3a4er)
Paznensl AMCIUIIITNHBL, H3y4aeMbIe B 5 ceMecTpe
KonnuecTBo yacos
Ne HanmenoBanue pa3znenos ayautopras BHEAy/.
pasnena BCETO pabora
T 13 | 1P pabota
1 OCHOBBI MUKPOIIPOILIECCOPHOIN TEXHUKU 40 6 2 32
2 ITponeccopHoe siapo AVR 62 8 |16 | 4 34
3 ITporteccoper ARM 60 8 |16 | 4 32
4 [IpoekTupoBaHre aBTOMaTH3UPOBAHHBIX CHCTEM
Ha OCHOBE MHUKPOKOHTPOJJIEPOB U 54 12 8 34
MHUKPOMPOIIECCOPOB
Uroro: 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 U TEPMHUHBI MHUKPONPOIIECCOPHON TEXHHKH.
O030p BBIYHUCIUTENBHBIX Cpel, MPUHLIMIBI UX mocTpoeHus. Muxpompoueccopsl (MII), muxpo-OBM u
Mukpomnporueccopssie cuctemsl (MIIC). BinsgHne TeXHOIOTUN HAa apXUTEKTYPY M METObI IPOEKTUPOBAHU S
OBM u cucrem Ha MII. CriocoObl peanu3anuy BBIYUCIUTEIBHBIX aITOPUTMOB. [IpHHIMI MpOorpaMMHOTO
ynpapnenus. Kinaccupukanus MIIC o nazHadennro. O6mias norudeckas ctpykrypa MIIC (Mukpo-2BM).
[Tonsitue apxurektypel MII. OG6mas oprammsanuss MII. Opranmzanus namsta B MIIC. OcHoBHBIE
xapakrepuctukun MII. Kmaccudpukamuss MII mo mx ocHoBHbIM XapakTepuctukam. O630p MII Intel
cemercTBa X86, IBOJIIOIUS apXUTEKTYPhI, TEXHOJOTUH M PEKUMBI padoThl. ARM-miporieccopsl, cpaBHEHHE C

MII. Ucnonb3zoBanne MK u MII B aBTOMaTH3a1MK TEXHOIOTHYECKUX MPOLIECCOB U TPOU3BOJICTB.




Pa3nean 2. [IpoueccopHoe siapo AVR

N3yueHne apXWTEKTypbl U BHYTPEHHETO YCTPOWCTBAa 8-OMTHBIX MHKPOKOHTpOJUIEpOB. Pa3paboTka
BCTPOEHHOE MporpaMMHOEe oOecriedueHrne Ha s3bike Cu. 3aHeceHne B maMmsTh (TPOINMBKA) allapaTHBIX
CPEICTB  pa3pabOTaHHBIX BCTPOCHHOrO mporpamMmmHoro obecneuenus (firmware) ¢ momoribko
nporpammatopoB. Kondurypamus FUSE-6ut. Meronsl pacdera u 000CHOBaHHS BEIOOpA AIEMEHTHOM 0a3bl
npu pa3paboTKe YCTPOWCTB YIpaBlIEHUS B OOJACTH aBTOMATHU3AllMM TEXHOJIOTUYECKUX IIPOIECCOB H
IIPOM3BOJICTB HA OCHOBE COBPEMEHHBIX MHUKPOKOHTPOJUIEpOB. CTpyKTypHBIE, (YHKIHMOHATBHBIE U
MPUHLUITHNAIBHBIE SJIEKTPUUECKUE CXEMBI AJIEKTPOHHBIX YCTPOMCTB U cucteM Ha 6aze MK u MII.

Paznen 3. IIpoueccopst ARM

Ocob6ennoctu ARM mnponeccopoB. O6mas xapakrepuctukaCortex-M3. MuKponpoIieccopHoe spo
Cortex. Kongeiiep. Peructpossiii aiin. Peructp craryca nporpammsl. Pexxumbl paboThl MUKpOIIPOIIECCOpa.
Opranmsanus namsati. CUCTEMHBIN HHTepdeiic. ApXuTeKTypa MUKpOoKOoHTposuiepoB STM32. Opranu3zanus
BHYTpeHHUX WHMH. Pacnpenenenune namstu. TaiimMepbl o0mIero M CHENHMAIBHOTO Ha3HaueHHA. biok
3axBaTa/cpaBHeHUs. OO6paboTka npepriBanuii. KonTposuiep npepbiBanuii. Tabinia BEKTOPOB MPEPHIBAHUIA.
TakToBBIE T€HEPATOPBI

Pa3nen 4. [IpoekTupoBaHNe aBTOMATH3MPOBAHHBIX CHCTEM HA OCHOBE MHUKPOKOHTPOJIJ1€POB H
MMKPOIPOLECCOPOB

Cxemorexnuueckre ocHOBeI MK. CxeMoTexHUKa TMOJKIIOYEHUS W MPUHIUIB pabOThl C
KJIaBUATYPHBIMU OJIOKaMH, TUCIUICSIMH, CBETOAMOJHBIMUA MHIUKATOPAMHU, aHAIOTO-IH(POBBIME U 1H(pO-
aHAJIOTOBBIMH ~ MPeo0pa3oBaTeIsiMU, MOAYJISIMH  YIPABIEHUS  HCIOJIHUTEIBHBIMU  MEXaHHU3MaMH,
pa3NUYHBIMH AaTYMKOB. BermomorarensHbie nHTEpdeEicsl kiacca «mMukpocxema-mukpocxemay (UART, 12C,
SPI, ...), cereBnie untepdeiicel (RS485, Ethernet, CAN, ...), otnanounsie unrepdeiicel (JTAG, SWD,..).

4.3 JlabopatopHble padoThbI

Ne JIP Ne HanmeHoBaHue 1a00paTOPHBIX padbOT Kour-Bo
pasznena 9JacoB

1 2 [TporpammupoBanue nepudepuitHpIx ycTpoiictB. CBETOIMOHBIE 2
WH/INKATOPBI

2 2 [TporpammupoBanue nepudepuitHbix ycTpoiicTs. I'padudecknii 2
JUCTIICH

3 3 [TporpammupoBanue nepudepuitHpIx yCTpoicTB. AHaNOro-1uQpoBoi 2
npeobpazoBaTenb

4 3 [TporpammupoBanue nepudepuitupix ycrpoiicts. Lndpo-ananorossrit 2
npeobpazoBaTeb

5 4 ITporpaMMupoBaHue JaTYUKA TEMIIEPATYPhl H BIAKHOCTH 2

6 4 ITporpaMMupoBaHu€ 4acoB PEaIbHOTO BpPEMEHU 2

7 4 [TporpamMmmupoBanue 6ecpoBOIHOTO MOIYJISI 2

8 4 ITporpaMMupoBaHue akceaepomMeTpa 2
Hroro: 16

4.4 IlpakTHyeckne 3aHATHA (CEMUHAPDI)

Ne Kon-Bo
No 3ansTus Tema
paszzaena 4acoB

1 1 3HaKOMCTBO co cpeoit paspabotku AVRStudio 4 u cpenoit 2
smyJsauuu Proteus 7

2 2 [Toncucrema moptoB BBoAa-BeiBo1a MK. BeiBoa 11n(poBBIX KOJTOB 4

3 2 Bron nndopmanuu B MK. Tlpocreiimme criocoObl MOAKITIOUCHUS 2

4 2 Beog nungpopmaruu B MK. Iloakimouenue uepes TUOIBI. 2
MaTpudHbIe KJIaBHATYPHI (CXEMBI OITPOCca)

S) 2 Vcnonp30BaHue NpepbIBaHuN. BHeNIHNE IpepbIBaHUs 2

6 2 Hcnonp3oBanne BHYTpEHHUX NpepbiBaHui. Taitmep 2

7 2 AmnasioroBo-1poBoit npeodpa3oBaTenb 2




Ne Kon-Bo
Ne 3ansTus Tema
paszzaena 4acoB
8 2 [{udpo-ananoroBsiii mpeodpa3oBaTelib 2
9 3 HIupoTHO-UMITYJIbCHASE MOTYJISIITSI 2
10 3 Hcnonp3oBaHue 7-CEMEHTHBIX CBETOAMOMHBIX AUCILIEEB 2
11 3 Hcnonp30BaHne 3HAKOCUHTE3UPYIOLIUX KUIKOKPUCTAIUIMUECKUX 4
JIVICTIIICCB
12 3 Pabota ¢ mukpormnpoieccopHbIM ycTpoiictBom Raspberry Pi. 4
Kondurypuposanne OC Raspbian
13 3 PaboTa ¢ mukpomporeccopabiM yctpoiictBoM Raspberry Pi. Pabota 4
C IOPTaMH BBOJI-BBIBOJIA
Utoro: 34

5 Y4ueOHO-MeTOANYECKOE 00ecledeHHue NUCIHILITHHDI
5.1 OcHoBHas IuTEpaTypa

5.5.1 Ilurapes, JI. A. MUKpOIIpOLIECCOPHBIE CUCTEMBI aBTOMAaTUYECKOTO YIpaBiIeHUs : yueOHOE Io-
coobue / JI. A.IlurapeB ; MUHHCTEPCTBO ceIbCKOro Xo3siictBa Poccuiickoit ®enepanuu, CaHKT-
[TerepOyprckuii rocyaapctBeHHsbiit arpapubiii yausepcuter (CIIOI'AY), Kadenpa snextposnepretuku u
anekTpoodopynoBanus. — Cankr-IlerepOypr : Cankr-IleTepOyprekuii rocy1apcTBeHHBIN arpapHbIil yHUBEp-
cuter (CII6I'AY), 2017. — 179 c. : cxem., Tabm., wi — Pexum jgocryma: mo TMOIMUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=480402 (nata obpamenus: 29.03.2025). — bubauorp.
B KH. — TEKCT : 3JIEKTPOHHBI.

5.1.2 BomoBo3zoB, A. M. MUKpPOKOHTPOJUIEPHI i CHUCTEM aBTOMATHKH : ydyeOHOoe mocobue /
A. M. BonoBo3zos. — U3a. 3-e, non. u nepepad. — Mocksa ; Bonoraa : Undpa-Uuxenepus, 2016. — 164 c. :
ui., TaoII., CXEM. — Pexum JIOCTYTIA: o MOJIIMHKCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=444183 (nata obOpamenus: 29.03.2025). — bubauorp.
B kH. — ISBN 978-5-9729-0138-8. — TekcT : 371eKTpOHHBIH.

5.2 lonoinuTeNbHAs JIMTEPaTypa

5.2.1 Anues, M. T. Mukponporeccopsl 1 MUKPOIPOLIECCOPHBIE CUCTEMBI YIIPABJICHUs. 8-pa3psiiHble
nporieccopsl cemeiictBa AVR : maboparopusiii mpaktukym : [16+] / M. T. Anues, T. C. bykanosa ; [1o-
BOJDKCKHI1 FOCYIapCTBEHHBIN TEXHOIOTHUYECKH yHHBepcuTeT. — Momkap-Omna : [ToBomkckuii Tocyap-
CTBEHHBIN TEXHOJIOTMYECKUN yHUBepcUTeT, 2016. — 64 c. : cxem., Tadi., wi. — Pexum nocTtyna: no noamnuc-
ke. — URL: https://biblioclub.ru/index.php?page=book&id=459452 (nata o6pamenus: 29.03.2025). — bu6-
morp. B kH. — ISBN 978-5-8158-1775-3. — Tekcr : 31eKTpOHHBIHA.

5.2.2  Topraes, C.H.Ilpaktuueckoe  pyKOBOACTBO IO  MporpaMMmupoBanuro  STM-
MUKPOKOHTpoJIIepoB : yueoHoe mocodue / C. H. Topraes, M. B. Tpury6, U. C. Mycopos, JI. C. Ueptuxuna
; HanmoHanpHbIM ucciaenoBarenbckuii TOMCKMIT TOCYAApCTBEHHBIM YHUBEPCUTET, MHCTUTYT ONTUKH
atmocdepsr uMm. B.E.3yesa CO PAH. — Tomck : H3matenbcTBO TOMCKOTO MOJUTEXHHYECKOTO
yauBepcutrera, 2015. — 111 c¢. : wn., Tabm., cxem. — Pexum nocryma: mo mnommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=442811 (nara obpamenus: 29.03.2025). — bubauorp. B KH. —
TeKcT : 2EeKTPOHHBIN.

5.2.3 OseukuH, M. B. DiekTpoHHKa CHCTEM aBTOMATHYECKOTO VIPABICHUS Ha OCHOBE
MUKPOKOHTpOJUIEpOB cemelictBa AVR [DnekTpoHHBIM pecypc] : yueOHOe mocobue Ui CTYyIEHTOB,
oOydJaromuxcsi IO MporpaMMaM BBICHIETO OOpa3oBaHUsS IO HampaBieHuto moarotoBku 15.03.04
ABTOMaTH3aIMsl TEXHOJOTHYECKUX TMPOoIeccoB u mpou3BoAcTB / M. B. Oeukun; M-Bo oOpa3oBaHus U
Hayku Poc. ®@eneparuu, denep. roc. 6rokeT. 00pa3oBaT. yupekaeHrue Bbicil. obpazoBaHus "OpeHOypr.
roc. yH-T", Kad. cucrem aBTOMaTH3anuu npou3BOACTBA. - DIEKTPOH. TeKcToBble HaH. (1 ¢aiur: 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.



https://biblioclub.ru/index.php?page=book&id=480402
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
http://artlib.osu.ru/web/books/metod_all/15209_20160627.pdf%20-%20ISBN%20978-5-7410-1543-8

5.2.4 boporckuii, A. C. IlporpammupoBanne MuUKpOKOHTpoiuiepa Arduino B WHGOPMAIIMOHHO-
YOPaBJISAIONIMX CHUCTEMax [DIJIEKTpPOHHBIM pecypc] : ydeOHoe mocobue I O0O0y4aromuxcs 10
o0Opa3oBaTeNbHBIM IpOrpaMMaM BBICIIEro 00pa3oBaHUsl 10 HampaBlIeHUsM ToArotoku 27.03.04
VYnpasnenue B Texuudeckux cuctemax u 27.03.03 Cucremuslii ananus u ynpasienue / A. C. boposckuii, M.
1O. llpeiinep; M-Bo oOpazoBanus u Hayku Poc. denepanuu, Oenep. roc. Or0KeT. 00pa3oBaT. yIPEIKICHHIE
BbICIHI. 00pa3oBanus "OpenOypr. roc. yu-t", Kad. ynp. u uHbOpMaTHKK B TEXH. CUCTEMaX. - JJIEKTPOH. JIaH.
- OpenOypr : OI'Y, 2017. - 1 snektpon. ont. auck (DVD-ROM). - 3ari. ¢ stukerku aucka. - Cucrem.
tpeboBanus: Intel Core nnm ananorud.; Microsoft Windows 7 ; 512 M6 ; mon. mporp. uHcTpymMeHThI: Adobe
Acrobat Reader XI. - ISBN 978-5-7410-1853-8.. - Ne roc. peructpanuu 0322200188.

5.3 llepuoauyeckue U3IaHUA

5.3.1 Pagmo : xxypHan — M. : Pocneuars, 2005 — 2024.
5.3.2 ABToMaTuKa M TeleMexaHuka: xypHair — MockBa: ArenTcTBo «Pocneuarsy, 2015-2024.

5.4 UnTepHeT-pecypcsl

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

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

http://easyelectronics.ru — brior mo snekTpoHUKe «INEeKTpoHHMKA uiss Bcex». CTathu 00 OCHOBax
SNIEKTPOHUKM U DSJCKTPOTEXHHUKH, AITOPUTMAaX M PAJAUONIIOOUTENLCKUX TeXHOJOrusx. [lomaroBbie
MHCTPYKIIMHU 110 M3TOTOBJICHUIO 3JICKTPOHHBIX YCTPOHCTB. O0y4aroIme Kypehl 0 MUKPOKOHTPOJLICPaM.

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

5.5 IIporpammHoe olecmnedyeHue, NMpogecCHOHAIbHBbIC 0a3bl JAaHHBIX M HMH(pOPMAIMOHHBIE
CIIPABOYHbIE CHCTEMBbI

5.5.1 Onepaunonnas cucrema PEJ[ OC.

5.5.2 Taker opucubix npuioxenuii LibreOffice.

5.5.3 TIporpammHast ciucteMa Jijisl OpraHu3aluy Bueo-koHpepeHi-csa3u \Webinar.ru.

5.5.4 Cpena pa3pabOTKH MPOrpaMMHOIO oOOecreueHus uis MHUKpOKOHTposuiepoB AtmelStudio
(AVRStudio) texymeit Bepcun. JloctymHa OecruiatHo. / Paspaborumk: xommanust Atmel Corporation. —
Pexxum noctyma @ http://www.microchip.com/development-tools/atmel-studio-7.

5.5.5 Buemnuit kommuistop sizeika Cu jnst mukpokoHTposuiepoB WINAVR Ttekymieit Bepcuw.
Hoctynna  GecrutatHo. /  PazpabGortumk: Eric  B. Weddington. — Pexum  goctyna
https://sourceforge.net/projects/winavr/.

5.5.6 Tlaket nporpamm s aBToMatuzupoBaHHoro npoektupoBanusi (CAIIP) anekTpoHHBIX cxeM U
MMHUTALMOHHOTO MOJIEJIMPOBAaHUSl PabOThl MHUKPOKOHTpoJulepoB Proteus tekymeilt Bepcuu. J[loctymHa
OecrutatHo (orpanudeHHas Bepcusi). Paspaborunk: kommanus Labcenter Electronics Ltd. — Pexxum noctyna :
https://www.labcenter.com/downloads/.

5.5.7 Cpena pa3pabOTKH TPOrPaMMHOTO OOECTICUeHUs IS MUKPOKOHTPOJIEPOB CO BCTPOSHHBIM
monynem mnporpammaropa CodeVisionAVR Ttekymelr Bepcun. JlocTynmHa OecruiaTHO (OrpaHUYeHHas
BEpCHs). / Pazpabotumk: KOMIIaHUs HP InfoTech. - Pexum JOCTyTA:
http://www.hpinfotech.ro/cvavr_download.html.

5.5.8 HHrerpupoBaHHas cpena pa3pabOTKH JJIs HAMKCAaHUS MPOTpaMM, HUX KOMIWISAIUU U
MPOrpaMMHUPOBAaHUs OTIaMouHbIX Tiat Arduino. / Pa3paborumk: Arduino Software. — Pexxum mocryna :
https://www.arduino.cc/en/Main/Software.


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

6 MaTepuajibHO-TEXHHYECKO€E o0ecnevyeHne JUCHUIIIMHBI

VY4eOHble ayAUTOPUH Ul IPOBEACHUS 3aHATUN JIGKLIMOHHOTO TUIA, I IMPOBEIEHUS TPYNIOBBIX U
UHIUBUAYAJIBHBIX KOHCYJIbTAllMM, TEKYLIEro KOHTPOJS M IPOMEXYTOUYHOM aTTECTallUd OCHALIEHBI
KOMIUIEKTaMH  YYEHHYECKOH MeOenu, TEeXHUYECKMMM CpeICTBAMHU  OOydYeHMs, CHyXalluMH UL
npeacTaBiIeHus yueOHoi nHpopmanun 60JIbIION ayIUTOPHH.

Jis mpoBezneHust 1abOpaTOPHBIX M NPAKTUYECKUX 3aHATHH HCIOJIB3YeTCsl KOMIIBIOTEPHBIN Kiacc,
OCHAIICHHBI KOMITBIOTEPHOW TEXHUKOH, MOJKIIFOUEHHON K ceTu «HTEepHET» U 00eCIeYeHHOW TOCTYIIOM B
ANIEKTPOHHYI0 HMH(POpMAaMOHHO-00pa3oBarenbHy0 cpeny OI'Y; omnagounbiMu  tuiatamu — Arduino,
omianouHbiMu tatamu STM32, munnkommsroTepamu Raspbian.

[ToMemienust A caMOCTOSTENBHON PabOThl OOY4YarOIIMXCsl OCHALEHBI KOMIIBIOTEPHON TEXHHUKOH,
NOJKIIOUeHHOW K cetn «MHTepHeT» W 00ecned4eHHOW [OCTYIIOM B D3JIEKTPOHHYIO HH(OPMAIMOHHO-
oOpazoBarenbHyto cpeny OI'Y.



