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1. IIEJIM Y 3AJJAYM OCBOEHUS JUCIIATIIAHBI

Lenbto JUCIUTINHBI «IIpodeccuonanbuas JJIEKTHB. [IporpammupoBanue
MHUKPOKOHTPOJUIEPOBY» SIBJISETCS M3yUEHHE CTyJIEHTaMU O0a30BBIX 3HAHMU MO0 OpraHU3alHuu
mpouecca pa3pabOTKH, TECTUPOBAHMS M OTJIAJKHM MIPOrpaMMHBIX MPOAYKTOB Ha 0ase
MUKPOKOHTPOJUIEPOB C HMCIOJIb30BAHUEM COBPEMEHHBIX TEXHOJIOTMW M IOAXO0J0B, U3yYEHHE
anmapaTHbIX OCOOEHHOCTEH MHUKPOKOHTPOJUIEPOB, a TakKe MPUOOpETeHHE MPaKTHYECKUX
HABBIKOB IIOCTPOCHHS IPOrPAMMHBIX KOMIIOHEHTOB HA MUKPOKOHTPOJIIEPAX U UX OTIAJIKH.

3anagamu ocBoeHus: auctumuinibel «lIpodeccuonanbuas snextus. [IporpammupoBanue
MUKPOKOHTPOJUIEPOB SIBIISIFOTCSL:

— U3y4YeHHUE anmnapaTHhIX OrPaHUYCHUH U 0COOCHHOCTEH MUKPOKOHTPOJLIEPOB,;

— U3y4EHHE MEXaHU3MOB PEAJIbHOIO BPEMEHU;

— U3yYEHHUE CETEBBIX MHTEP(EIICOB BCTPAUBAEMBIX CHCTEM;

— U3y4eHHne 0COOEHHOCTEN Pa3pabOTKH MPOTrPaMMHOT0 00ECTICYEeHUS 1T MUKPOKOHTPOJIEPOB,;
— U3y4YeHHE UHCTPYMEHTANbHBIX CPEACTB  OTJQJKM M  TECTUPOBAHUSA CUCTEM  Ha
MHUKpPOKOHTpPOJUIEpax;

— TIOJTyY€HHUE HABBIKOB MTPOSKTUPOBAHMSI CUCTEM Ha MHUKPOKOHTPOJIEPAX.

2. MECTO JUCHHUIIVIMHBI B CTPYKTYPE OIIOII

Hucummumna «IIpodeccuonanbhas snektus. [IporpaMMupoBaHre MEKPOKOHTPOJLIEPOBY
OTHOCUTCSl K YHUCIY JIUCHUIUIMH U3 4YacTh, (OPMUPYEMOH ydacTHUKaMU OOpa3oBaTENbHBIX
otHomennid, OcHoBHoM [Ipodeccronanbroit O0pazoBarenpHON [IporpaMMel, TpeTHA3HAYCHHON
IUIsL CTYACHTOB, oOyuaromuxcst mo HampasieHuto noarotoBku 02.03.03. — «Maremaruyeckoe
obecrieueHrne U aIMUHUCTPUPOBaAHUE UH(HOPMAITUOHHBIX CUCTEM.

JucuumnnuHa yutaeTcs B 6-oM cemecTpe 3-To Kypca CTyIeHTaM O4HOU (hopMbI 00yUeHUSI.

Jnst  ycmemrHoro  M3y4YeHUs — JUCHUIUIMHBI  HEOOXOJAMMBI 3HAHMS H  YMEHUA,
MpUOOpEeTEHHBIE B pe3yjibTaTe OCBOCHHsI KypcoB: AnreOpa u reomerpus, MaTemMaTHuecKUU
ananu3, ©Owusuka, JluckperHas waremaruka, IIpodeccuonansubiii snexkTuB. MoOubHas
pPOOOTOTEXHHUKA.

OCHOBHBIE TIOJIOKEHUSI JUCHUIUIMHBI HWCIONB3YIOTCA B JaJbHEHIIEM NpH U3YYCHUH
mucrurinH:  [Ipodeccuonanbueiii snektuB. I[IporpaMMHbIe cpencTBa pa3pabOTKH  CHCTEM
ynpasieHus: podoramu, CoBpeMEHHbIE CUCTEMbI aBTOMAaTH3allMU pa3pabOTKu NHPOPMAIIMOHHBIX
CHUCTEM, a TaKXe NpPH NPOXOKJIECHUU TPAKTHUKA W BBINOJIHEHUU KYPCOBBIX U BBITYCKHBIX
KBaJIM(DUKALIMOHHBIX padoT.

3. HEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYUEHMUSI 11O
JAACHUIIVIMHE MOAYJIIO), COOTHECEHHBIX C IINTAHUPYEMbBIMHA
PE3YJbTATAMU OCBOEHHUS OBPA3OBATEJIBHON PO PAMMBI

[Ipomiecc wm3yueHus AUCIUIUIMHBI HAmpaBieH Ha (OPMHPOBAHUE CIEIYIONINX
KOMIIETEHIINN:

Kon " HauMeHoBaHue | [lepedeHb  MIaHUPYyeMBIX  pe3yJbTaTOB  OOydYyeHHUS IO

peanmyeMoﬁ KOMIICTCHIIN U JAUCITUIIIINHC (MO,Z[y.IIIO), COOTHCCCHHBIX C€ HWHAWUKATOPpaMHU

IOCTH)KEHUSI KOMIIETEHITNH

[TK-8. Crioco0OeH BBIMOIHATD
NpOBE/ICHUE
MOJrOTOBUTENILHBIX paboT 1ist
MOOUJIBHBIX pOOOTOB MPH
IporpaMMHOM crioco0e
yIpaBlIeHUs

3HATh: TMapaMeTpbl MaTeMAaTHUYECKOM MOAETU MOOMIBHOTO
POOOTOTEXHUYECKOTO YCTPOICTBA,;

YMeTb: BBITIONHSATH MOATOTOBKY YIPABISIONICH MPOTrpaMMBbl JUIS
MOOWJIBHOTO pOOOTOTEXHHUECKOTO YCTPOUCTBA,

BJIa/IeTh: HaBBIKAMH WHTETPUPOBAHUS CHCTEMBI YIPABICHUS B
OJIOK  ympaBJeHHWs  MOOWJIBHOTO  POOOTOTEXHHUYECKOTO
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| YCTPOMCTBA.

4. OBPBEM JUCHUIIJIMHbI
4.1. O0beM DUMCHUILIHHBI B 3a4€THBIX eIHHHIAX (Bcero) — 3 3.e.
4.2. Tlo Bunam y4eOHoii padoTsl (B yacax): 108 yacos

Bun yuebnoii

KonungecTBo yacoB (hopma oOyueHus THEBHAS)

Pabotsr Bcero no miany B T.1. TI0 CeMecTpam
6 cemecTp

1 2 3
KonrakTHas pabota 00yJaromuxcs ¢ 54/54* 54/54*
IperoiaBaTesieM
AyIUTOPHBIC 3aHITHU: 54/54* 54/54*
Jlexuuu 18/18* 18/18*
[TpakTH4ecKke U CEMUHAPCKUE 3aHSATHS - -
JlaGopaTopHblie paboThI (1TabopaTOpHBII
MPAKTUKYM) 36/36* 36/36*
CamocrosiTenpHas padbora 54 54
Texymuit KOHTPOIb (KOJIUYECTBO U BU/I; [IpoBepka [IpoBepka
KOHTpOJIbHAas paboTa, KOJUIOKBUYM, pedepaT) | maboparopHbix paboT, | 1abopaTopHbIX padoT,

TECTUPOBAHUE TECTUPOBAHUE

Kypcosas pabora - -
Bupl npoMeKyTOUHOW aTTecTaluu
(’K3ameH, 3a4eT) 3a4er 3auer
Bcero 4acoB 1o JUCHHILIMHE: 108 108

*KonnyectBo uvacoB pabotel IIIIC ¢ oOydarommucs B AMCTAaHIMOHHOM (opmaTe cC
IPUMEHEHHUEM DJIEKTPOHHOTO 00y4eHus
B ciiydae He0OXOMMOCTH HCIIOIB30BAHUS B Y4EOHOM IPOIIECCe YaCTUYHO/UCKITFOUNTENBHO
JUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH B TAOIMIIE Yepe3 CIell yKa3bIBaeTCs
kosingecTBO yacoB padoTsl I1I1IC ¢ oOyuarommMucs a1t IpOBEAeHUs 3aHATHIA B AMCTAaHIIMOHHOM
dbopMmaTe ¢ IPUMEHEHUEM AJIEKTPOHHOTO 00YUYEHHUS.

4.3. Copepxkanue TUCUUIJIHHBI (MoayJis). PacnipenesieHue 4acoB Mo TeMaM u
BH/JIaM y4eOHOMH padoThI:
dopma 00yueHHs — ouHas

Buabl yueOHBIX 3aHATHH dopma
AyIUTOpPHBIE 3aHITHS 3auns TeKyIIero
JlaGopato tia B | CamocTo
Ha3zsanne IIpakTHye P LU0y U
Bcero pPHBIC HHTEP ATeJIb 3HAHMIA
pa3eioB U TeEM cKHe
Jleknun padoThI, aKTHB Hasi
3aHATHS, .
NPaKTUKY HOM padora
CeMHHAPBI
MbI dopme
1 2 3 4 5 6 7 8
Paznen 1. BBenenue BoO BCTpanBaeMble CUCTEMbI HA MUKPOKOHTPOJLIEpAX

Tewma 1. 12 2 4 2 6 Tectupona
Beenenue Bo HHUE,
BCTPAaNBaeMbIe 3alInTa
CHCTEMBI Ha naboparop
MUKPOKOHTPOJII HBIX paboT
epax
Tewma 2. 12 2 4 2 6 Tectupona
Dopma A Crpanuna 3 u3 10
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OcobeHHOCTH HUE,
BCTPaNBAaEMBbIX 3aIuTa
CHCTEM Ha nabopaTop
MUKPOKOHTPOJLI HBIX paboT
epax
Paznen 2. Texuuueckue CpecTBa BCTPAUBAEMBIX CUCTEM HAa MUKPOKOHTpPOJIIEpax
Tewma 3. 12 2 4 2 6 Tectupona
NneanuzupoBax HUE,
HBIN 3aImTa
MHUKPOKOHTPOJILI nabopaTop
ep HBIX padoT
Tewma 4. 12 2 4 2 6 Tectupona
Bcnomoratensu HUE,
BI€ TEXHOJIOTHH 3ammTa
MUKPOKOHTPOJLT naboparop
€poB HBIX paboT
Paznen 3. ApxutekTypa NporpaMMHOr0 00eCreYeHUs CUCTEM Ha MUKPOKOHTPOJLIIEpax
Tema 5. Mopenu | 12 2 4 2 6 Tectupona
MPOrPaMMHOTO HUE,
oOecrnieueHus 3aluTa
nmabopaTtop
HBIX paboT
Tewma 6. 12 2 4 2 6 Tectupona
OneparmonHas HHE,
cucreMa 3aImTa
peaibHOTO naboparop
BpPEMEHHU HBIX paboT
Paznen 4. IlocnenoBaTesibHbIE IPOTOKOJbI CBSI3U
Tema 7. 12 2 4 2 6 Tectuposa
ITocnenoBaTenn HHE,
HBII UHTEpdeiic 3ammra
UART nmabopaTtop
HBIX paboT
Tema 8. 12 2 4 2 6 Tectuposa
ITocnenoBaTenn HHE,
HBII UHTEpdeiic 3ammra
SPI nmabopaTtop
HBIX paboT
Tema 9. 12 2 4 2 6 Tectupona
[TocnenoBarenp HUE,
HBIM nHTEpPeiic 3aIunTa
12C naboparop
HBIX paboT
Htoro 108 18 36 18 54

5. COJAEP)KAHHUE KYPCA

Pasznen 1. BBeneHne BO BcTpauBaeMble CUCTEMBI HA MUKPOKOHTPOJUIEPaX.

Tema 1. Benenune Bo BCTpanBacMbIC CUCTCMEI

Ha MHKPOKOHTPOJIICpAX.

orpezeNieHue BCTpauBaeMbIx cucteM. Kiaccugukaiys BCTpauBaeMbIX CHCTEM.
Tema 2. OcoOEHHOCTH BCTpaMBAaE€MBIX CHCTEM Ha MHKPOKOHTpoiuiepax. Pabora BcTpamBaeMbIxX

Dopma A
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CUCTEM B pealbHOM BpeMeHU. OTrpaHMYEHHOCTh PECYpCOB U OCOOEHHOCTH IPOEKTUPOBAHUS
BCTPauBaeMbIX CUCTEM. PacripesieieHHbIe BCTpauBacMble CUCTEMBI.

Paznen 2. Texuuueckue cpecTBa BCTPAUBAEMbBIX CHCTEM HA MUKPOKOHTPOJUIEPAX.

Tema 3. MUKpPOKOHTpPOJUIEPH U MX Kiaccuukanus. Mneanu3nupoBaHHBI MUKPOKOHTPOJILIEP.
IToncucrema IIPOrPaMMUPOBAHHUS MHUKPOKOHTPOJLIEPA. IToncucrema IIUTaHUA
MUKpoKoHTpoJuiepa. lloncuctema HauanbHOro cOpoca MuKpoKOHTposiepa. Ilomcucrema
CHUHXPOHM3aIMsl MUKpPOKOHTpoJuiepa. Iloncucrema mopTroB BBOJA/BBIBOAA MUKPOKOHTPOJLIEPA.
[IpepbiBaHMsI MHUKpPOKOHTpOJUIEpA, WX KIACCH(HUKAIMSA M OpraHu3auus. MacKupoBaHHE U
IIPUOPUTETHl TPEPBIBAHUNA MHKPOKOHTpoJiepa. OpraHusanus NaMaATH MHUKPOKOHTPOJLIEPA.
TaiiMepbl/CUeTINKH MHUKPOKOHTPOJUIEPA, PEXHMBI €ro padoThl. AHAJIIOTOBBIH KOMIIApaTop
MHUKPOKOHTpoOJuIepa. AHanoro-undpoBoil mnpeoOpas3oBaTellb MUKpPOKOHTpoiiepa. Monaynu
MIOCJIEIOBATEIBHOTO BBOIa/BBIBOIa MEKPOKOHTPOJLIEPA.

Tema 4. BcnomorarenbHble TEXHOJOTMM  MHUKPOKOHTposuiepoB. TexHomoruss DMA.
DHeprocOeperaronme pexxnMbl MUKpOKOHTpoiriepa. CpecTBa OTIIAAKH.

Paznen 3. ApxutekTypa mporpaMMHOT0 00ECTIEYeHHSI CUCTEM Ha MUKPOKOHTpOJLIepax

Tema 5. Mojenu nporpaMMHOro odecriedenus. Mojens JIMHeHHON IporpaMMBl ¢ CYTEPLUKIOM.
Monens nporpammsl «cynepuuki u npepsisanusi». Mogens OCPB.

Tema 6. OmnepaunoHHas cUCTeMa peajlbHOro BpeMeHH. OOliue MOHATHUSA, NPEUMyIIeCTBa U
Hepoctatku OCPB. 3agaunm u X NPUOPUTET B ONEPALMOHHON CHCTEME PEAbHOTO BPEMEHHU.
[1n1aHUpOBIIMK M NEPEKIIOYEHUE KOHTEKCTa B ONEPALMOHHOM CHUCTEME PEAIbHOTO BPEMEHH.
B3aumopelicTBue MmoTOKOB, paboTa € MPEPHIBAHUSMU B OINEPALMIOHHOM CHCTEME PpealbHOIo
BPEMEHH.

Paznen 4. IlocnenoBaTenbHble IPOTOKOJIBI CBA3U
Tema 7. TlocnenoBatenbublil uuTEpdeiic UART
Tema 8. IlocnenoBarenbHblil uHTEpdEiic SPI
Tema 9. TlocnenoBatenbHblil uTEpPeiic 12C

6. TEMBI IPAKTUYECKNX U CEMUHAPCKHNX 3AHATUM
He npenycMoTpeHO yuyeOHBIM IIIaHOM.

7. JABOPATOPHBIE PABOTHI (IABOPATOPHbBII NPAKTUKYM)
Kaxxnas maboparopHas paboTa MOKET OBITh BBIITOTHEHA KaK CAMOCTOSITEILHO, TaK U B

rpymnme (MakcuMyM 3 4yelloBeka).

[Tpu 3amuTe 1abopaTOpHON PpabOTHI HEOOXOAMMO IPEIOCTABUTD:

1. Oruer (TUTYIBHBIN JUCT, 337aHKE HA PAOOTY, X0 PabOThl, HEOOXOIMMbIE MTOSICHEHUS)

2. VcxomHble TEKCTHI POTPAMMEI (B DIIEKTPOHHOM BHJIE)

TekcTbl mporpaMm JOJDKHBI OBITH 0()OPMIIEHBI B COOTBETCTBHM C MPUHATHIMU CTaHIApTaMH
(oTCTYyTBI, HAUMEHOBAHUS WICHTH(PHUKATOPOB U Tp.). KpoMe TOro, TEKCTHI TOJKHBI COAEPIKATh
KOMMEHTapuu pazpaboTymka.

JlaGopatopHas paborta Nel. PaboTa ¢ mopramu BBOJa-BbIBOJJa MUKPOKOHTPOJLIEpA.
JlabopatopHast pabota Ne2. PaGora cO BCTPOCHHBIMH TaliMepaMH MHKPOKOHTpOJUIEpA.
Hcnonb30BaHue npepeIBaHU.

JlaboparopHuas pabota Ne3. Padora ¢ AIIIT u koMmaparopom.

JlaGopatopHas pabota Ned. M3yuenue paboThl ocie10BaTeIbHbIX HHTEPEHCOB.

Dopma A Crpannna 5 uz 10
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8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PE®GEPATOB

KypcoBbie u KOHTpOJIbHBIE pabOThI, pedepaThl HE MPEyCMOTPEHbI YYEOHBIM ILIAHOM.

9. IEPEYEHbBb BOIIPOCOB K 3AYETY

I/ICTOpI/IH 1 OIIPCACTICHHUC BCTPANBACMBIX CUCTCM

Knaccudukanusi BCTpauBaeMbIX CHCTEM

Pabora BCTpanBa€MbIX CUCTEM B p€aJIbHOM BPEMCHU

Orpann4eHHOCTh PECYPCOB M OCOOCHHOCTH MPOSKTUPOBAHHUS BCTPAUBACMBIX CHCTEM

PaCHpCI[eJ'ICHHBIC BCTpauBa€MBbIC CUCTEMBI

PazHooOpasue BCTpanBaeMbIX CHCTEM

N OA W N

MuKpOKOHTPOJUIEPHI KaK dNIeMEHTHasI 0a3a /Ui BCTpauBaEMbIX MPUMEHEHUH, UX
KJIacCCU(PUKALIHS

o

W neanu3upoBaHHBIH MUKPOKOHTPOJLIEP

©w

[Toxcucrema nmporpaMMHUpPOBaHUSI MUKPOKOHTPOJIIEpA

10. | [NoxcucreMa MUTaHUS MUKPOKOHTPOJLIEPA

11. | [loacucrema HauaIbHOIO COpOCAa MUKPOKOHTPOJLIEpA

12. | llogcucreMa CHHXPOHM3AIMSI MUKPOKOHTPOJIIEpa

13. | [loacucrema mOpTOB BBOJIA/BBIBOIa MUKPOKOHTPOJLIEpA

14. | IlpepbiBaHus MUKPOKOHTPOJLIEPA, MX KIACCU(DUKAIMS M OPraHU3aIUs

15. | MackupoBaHH€ U IPUOPUTETHI IPEPhIBAHUI MUKPOKOHTpOJIIEpa

16. | Opranuzanus naMaTd MUKPOKOHTPOJLIEpa

17. | Taiimepbl/cCYEeTYNKN MHUKPOKOHTPOJIEPA, PEKUMBI €r0 paboThI

18. | AHanoroBelif KOMIapaTop MUKPOKOHTpOJLIEpa

19. | Ananoro-mudpoBoii mpeodpa3zoBaTellb MUKPOKOHTPOJIIEpA

20. MO,I[yJ'II/I MNOCJICA0OBATCIBHOT'O BBO)Ia/BBIBO)Ia MUKPOKOHTPOJJICpA

21. | Tex"omorus DMA

22. | DHeprocbOeperaronme pexxuMbl MUKPOKOHTPOJIIEpa

23. | CpencTBa OTIaJIKH

24. | Kimaccudukanusi Mojiesiel porpaMMHOTO 00eCIICUCHHSI

25. | Mogenb TMHEHHOM MporpaMMsl ¢ CYNEepLUUKIOM

26. | Mogenps mporpaMMBbl «CYTEPIMKII U PEPHIBAHUS)

217. OHepaHI/IOHHaﬂ CHUCTCMA PCaJIbHOI'O BpCMCHHU, O6H_[I/Ie IMMOHATHS, IPCUMYIICCTBA U
HEAOCTATKH

28. | 3amauu ¥ UX IPHOPUTET B ONEPALMOHHON CHCTEME PEATbHOTO BPEMEHHU

29. | [1aHUpPOBIIKK U MEPEKITIOYEHHE KOHTEKCTA B ONEPALIMIOHHON CHCTEME pealbHOTO
BPEMEHHU

30. BzaumopeiictBue IIOTOKOB, pa60Ta C MPCPLIBAHUSIMU B OHepaIlI/IOHHOﬁ CHUCTEMC
PEAITBLHOI0 BpEMCHHU

31. | lapannenpHblil HHTEpdEiic

32. | llocaenmosarenbHblil nHTEpdeiic UART

33. | IlocnenoBatenbHblil nuaTEpdEiic SPI

34. | IlocnenoBatenbHbIi nHTEpdEiic [2C

10. CAMOCTOSATEJIbBHASA PABOTA CTYAEHTOB

Ha3zpanue pa3genoB | Bun camocrositensHOi paboTh Ob6vem B | PopMa KOHTPOIIS
U TeM qacax

Pasnen 1. BBenenue Bo BcTpanBaeMble CUCTEMbI HA MUKPOKOHTPOJIIEPAX

Dopma A Crpannna 6 uz 10
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Tema 1. BBengenue IIpopaboTka yyeOHOTO MaTepHaa, 6 3a4yer, IpoBEepKa
BO BCTpauBacMble nabopaTopHbIE pabOTHI, 71a00paTOPHBIX paboT
CHCTEMBI Ha MOJIrOTOBKA K Caue 3aueTa
MHKPOKOHTpOJIIepax
Tewma 2. [IpopaboTka yueOHOTrO MaTepuana, 6 3a4eT, MPOBEpKa
Ocobennoctu nabopaTopHbIe paboOTHI, 71a00paTOpHBIX paboOT
BCTPaMBaEMbIX MOJrOTOBKA K C/1a4e 3a4eTa
CHCTEM Ha
MHUKPOKOHTPOJIEPAX
Paznen 2. TexHuuecKue CpesICTBA BCTPAUBAEMBIX CUCTEM Ha MHUKPOKOHTPOJIEpaX
Tewma 3. [IpopaboTka yueOHOTrO MaTepuana, 6 3a4eT, MPOBEpKa
W neanu3upoBaHHBIHA nabopaTopHbIe paboOTHI, 71a00paTOpHBIX PaboOT
MHKPOKOHTPOJIIEP MOJrOTOBKA K C/1aue 3aueTa
Tema 4. [IpopaboTka yuebHOro MaTepuaa, 6 3aueT, NpoBepKa
BcnomorarenbHbie nabopaTopHBIE pabOTHI, 71a00paTOPHBIX paboT
TEXHOJIOTUHI MOJIrOTOBKA K cade 3aueTa
MHKPOKOHTPOJIJICPOB
Paznen 3. ApxuTekTypa nporpaMMHOT0 00ecTiedeHUsl CUCTEM Ha MUKPOKOHTPOJLIEPAX
Tema 5. Mogenu [IpopaboTka yuebHOrO MaTepuana, 6 3a4eT, MPOBEpPKa
IIPOrpPaMMHOT0 nabopaTopHbIe pabOTHI, 1a00paToOpHbIX paboT
o0ecrieueHust MOJI'OTOBKA K C/1aue 3aueTa
Tema 6. IIpopaboTka yyeOHOTO MaTepHaa, 6 3a4er, IpoBepKa
OnepanuoHHas nabopatopHbie paboThI, 71a00paTOPHBIX padoT
cHcTeMa peabHOTO MOJIrOTOBKA K cadue 3aueTa
BpPEMEHHU
Paznen 4. IlocnenoBaTesibHbIE IPOTOKOJbI CBSI3U
Tema 7. [IpopaboTka yuebHOrO MaTepuaa, 6 3a4eT, MpoBepKa
[TocnenoBarenbHbIN nabopaTopHble paboOTHI, 71a00paTOpHBIX PaboOT
untepdeiic UART MIOATOTOBKA K C/Iaue 3a4era
Tema 8. IIpopaboTka yyeOHOrO MaTepHana, 6 3a4eT, NpoBeEpKa
[TocnenoBarenbHBIN nabopaTtopHble paboThI, 1a00paToOpHbIX paboT
untepdeiic SPI IIOJArOTOBKA K caye 3auera
Tema 9. [IpopaboTka yyeOHOTO MaTepHaa, 6 3a4er, IpoBepKa
[TocnenoBarenbHbIN nabopaTopHble paboTHI, 1a00paTOpHBIX PadboOT
unrepdeiic 12C MOJITOTOBKA K cJlaye 3aueTa

CamocrosTenbHas padoTa 1Mo TaHHOW AUCIUTUIMHE COCTOUT U3 CIIEAYIONIMX MOIYJICH:

. MOJTrOTOBKA K J1a0OpaTOPHBIM 3aHATHUSM;

. MOJITOTOBKA K 3a4eTy.

[Ipy moxaroroBke K J1aOOPATOPHBIM 3aHATHSM M KOHTPOJIBHBIM MEpPONPHUSATHIM
PEKOMEH/IyeTCsST PYKOBOJCTBOBAThCSI YUCOHHMKAMH W YYEOHBIMH IMOCOOHMSMH, B TOM YHCIE U
uHpopmanueit, nonyuernnoit B INTERNET.

3amaHusi Ui CaMOCTOATEIbHOW paboThl TpeOyeT OMOIHUTENbHON NpopaboTKU U
aHaJIM3a paccMaTpUBaeMoOro mpenoaBarejieM MaTepraia B 00beMe 3arIaHMPOBAHHBIX YacOB.

3amaHusl MO caMOCTOSITeNIbHOW pabore ohopMiIeHBI B BUAE TaOMUIBl C yKa3aHHEM
KOHKPETHOT'O BU/Ia CAMOCTOSTENIbHOM PabOTHI:

* mpopaboTka y4eOHOro MmaTepuana (MO KOHCHEKTaM JICKIIUHA Y4eOHOW W Hay4dHOM
JUTEpaType) U MOJArOTOBKA JIAOOPATOPHBIM 3aHATHSIM;

* TIOWCK W 0030p HAYYHBIX IMYOJIMKAIMIA ¥ SIEKTPOHHBIX UCTOYHUKOB HH(OPMAIIHH;

CryneHTaM pEKOMEHJIYeTCsl CIEIyIOIUH TOpSAJOK OpraHM3alUd CaMOCTOSTEIbHON
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paboThI HaJl TEMaMH U MOATOTOBKU K MPAKTUYECKUM 3aHATHSIM:

. O3HAKOMUTBCSI C COAECPIKAHUEM TEMBI;

. OpOYMTaTh MaTepuasl JEKIHHA, TPU 3TOM HYKHO COCTaBUTH cebe oomiee
IpeJcTaBiIeHne 00 U3J1araéMblX BOIPOCAX;

. npoyYnTaTh naparpadsl yueOHHUKa, OTHOCSIINECS K TAHHON TeMe;

. nepeiT K THIATeIbHOMY M3Y4YEHHIO MaTepuajna, YCBOUTb TEOPETHUYECKHUE

IIOJIO)KEHHUST U BBIBOJBI, IPU 3TOM HY)KHO 3alMChIBaTh OCHOBHbBIE IIOJIOKEHUS TEMBI
(popmynupoBKH, ONpeaeIeHNs, TEPMUHBI, BOCIIPOU3BOAUTE OT/IEIbHbBIE CXEMbI U AJITOPUTMBI U3
y4eOHUKa U KOHCIIEKTa JIEKLNH);

PE3VJIbTATBI CAMOCTOSTEJIBHON PABOTbI KOHTPOJIMPYIOTCA
[MPEINOJABATEJIEM U YUUTBIBAIOTCS [TPU ATTECTALUU CTYAEHTA (3AYET).

11. YYEBHO-METOANYECKOE U TH®OPMALIMOHHOE
OBECIHHEYEHHUE JUCHUIIVIMHBI

a) CIMCOK peKOMEH1yEeMO JIUTEPaTyphl
OCHOBHAasl JINTepaTypa

1. Cunsamko, C. A. OCHOBBI POrPaMMHUPOBAHUSI MUKPOKOHTpOJUIEpoB Ha C++ : yueOHOE
nocob6ue / C. A. CunpBamiko. — OpenOypr : OI'Y, 2019. — 126 ¢. — ISBN 978-5-7410-
2398-3. — Tekcr : anekTpoHHsIi // JIaHb : anekTpoHHO-OnOmmoTeynas cuctema. — URL:
https://e.lanbook.com/book/160013 (mara obpamenus: 21.01.2023). — Pexxum gocrymna:
JUIsl aBTOPH3. TOJIb30BATEIIEH.

2. BonoBo3oB, A. M. MUKPOKOHTPOJIIIEPHI AJI1 CUCTEM aBTOMATHKH : ydeOHoe mocodue / A.
M. BonoBo3oB. — 2-¢ u3f., ucnp. u jgon. — Bomorna : Uadpa-Unxenepus, 2022. — 168
c. — ISBN 978-5-9729-1071-7. — Tekct : anekTpoHHbii // JlaHb : 3IEKTPOHHO-
oubmmoteynas cuctema. — URL: https://e.lanbook.com/book/281222 (nara obpatienus:
21.01.2023). — Pexum ocTyIma: Ui aBTOPHU3. MOJIb30BATEICH.

3. TIporpammupoBaHue MHUKPOKOHTPOJUIEPOB C mcmonb3oBanueM IDE : yue6HOe mocobue /
C. ®@. Tropun, . A. Kossusies, E. 10. [{anunosa, A. 0. I'oponunos ; nox pepakuueit C.
®. Twopuna. — Ilepms : I[THUITY, 2021. — 100 c¢. — ISBN 978-5-398-02583-5. —
Tekct : onexkTpoHHblid / Jlanp : 5>1neKTpoHHO-OmOMMoreuHas cuctema. — URL:
https://e.lanbook.com/book/239882 (nara obOpamenus: 21.01.2023). — Pexxum moctymna:
JUIS aBTOPU3. MTOJIb30BaTENEH.

JIOTIOJTHUTEIbHAS JIUTepaTypa

1. IMampos, M. N. IIporpammupoBanue mMuxkpokoHTposiepos cemeiictBa CORTEX-M :
yuebHoe mocobue / M. U. IllampoB. — Mocksa : PYT (MUUT), 2020. — 88 c. —
Texcr : osnextponHslii / Jlaup : snekTpoHHO-OMOnMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/175969 (nara ob6pamenus: 21.01.2023). — Pexum gocryma:
JUIsL aBTOPU3. MOJIb30BaTENEH.

2. bomr, C. P. AnanoroBeie nHTep(helichl MEKPOKOHTPOJIIEPOB : yaeOHoe mocodue / C. P.
Bomn. — MockBa : , 2010. — 354 c¢. — ISBN 978-5-94120-142-6. — Tekcr :
ANeKTpoHHBIM //  JlaHb  :  2JIeKTpOHHO-OMONMMoTeunass  cucrema. —  URL:
https://e.lanbook.com/book/40966 (nata oOpamenus: 21.01.2023). — Pexum gocryma:
JUISL aBTOPU3. MOJIb30BATENEH.

y4eOHO-MeTOoAuYeCKAas JIuTepaTypa

1. BonkoB M. A. MeTtonuueckne yka3aHUS ISl CAMOCTOSITEIHFHOW pabOTHI CTYJIEHTOB TIO
mucuuruinHe «IIpodeccronanbubiil anekTuB. [IporpaMMupoBaHue MUKPOKOHTPOJIEPOBY
s HanpasiaeHus 02.03.03 - «Maremaruyeckoe oOecriedeHHe U aJMUHHUCTPUPOBAHHE
uHpopManMoHHbIX cuctem» / M. A. Bonkos, M. C. Xuna, M. I'. LlapeB; YabsH. roc. yH-
T, OMUAT. - 2022. - Heonyb6nvukoBaHHBIIM pecypc. - URL:
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http://lib.ulsu.ru/MegaPro/Download/MObject/14114. - Pexxum nocryna: ObC Yal'V. -
TeKCT : 2JIeKTPOHHBIH.

0) IlporpamMmmHoe odecrieueHue:

Jiist 06pazoBaTenbHOrO IpoIiecca 1Mo JaHHON AUCHUILUIMHE He00X0auM cTannoHapHbIi kiace [1K
C YCTaHOBJIEHHBIM CJIEAYIOLIMM IIPOrPaMMHBIM 00€CIIeUeHUEM:

- oniepanonHas cpena MS Windows;

- maket npuinokenuit MS Office.

B) [Ipodeccuonanbubie 0a3b1 JAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI
1. Dy1eKTPOHHO-0UOJINOTEYHbIE CUCTEMBbI:
1.1. Hudpooii obpazosarensHbiii pecypc [PRsmart : snexkrpoHHO-OMONIMOTEUHAs cucTeMa :

caiir / OOO Kowmmanuss «Ai Ilm Ap Memma». - Caparos, [2024]. — URL:
http://www.iprbookshop.ru. — Pesxum goctyma: uis 3aperucTpup. mosb3oBareneid. - Tekcr :
AIEKTPOHHBIN.

1.2. OGpasosarensHas mmiathopma IOPAWT : 06pa3oBaTenbHbIii pecype, 3JEKTPOHHAS

6ubamorexa : caiir / OO0 Dnekrponnoe m3gatensctBo OPAWT. — Mocksa, [2024]. - URL:
https://urait.ru. — Pe>xxum noctyna: ajs 3aperucTpup. mob3oBarenei. - TeKCT : 3IeKTPOHHBIH.
1.3. baza manubIx «OnekTpoHHas OubOmmorexka TexHmueckoro BY3a (OBC «Koncynprant
CTYJEHTa») : 3JEKTPOHHO-OnOnuoTeunas cuctema : cat / OOO Ilonmurexpecype. — Mocksa,
[2024]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum pocrtyma: s
3aperucTpHp. Noab30BaTeNel. — TEKCT : 3MEKTPOHHBIMH.

1.4. KoncynpTanTt Bpada. DJIeKTPOHHAS MEIUIIMHCKass OMOaroTeKa : 6a3za qaHHbIx : cat / OO0
Bricmias mikona opraHu3aiii ¥ yIpaBlIeHUs 3/IpaBoOXpaHeHHeM-KoMIIeKCHbBIN MeIUIMHCKUAN
KoHcanTuHT. — Mocka, [2024]. — URL: https://www.rosmedlib.ru. — Pexwum moctyma: mis
3aperucTpup. MoJb30BaTeNNeld. — TEKCT : DIIEKTPOHHBIN.

1.5. Bonbmas MeauimHckas OMOIMOTEKa : AIEKTPOHHO-OMOMMoTeHast cucrema : cat / OO0
Bbykamn. — Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum moctyma: ajst
3apPErUCTPUP. MOJIb30BaTENEH. — TEKCT : JIEKTPOHHBIN.

1.6. ObC Jlanp : »nekTpoHHO-OuMbOMMoTeuHas cuctema : caiitr / OOO DBC Jlanb. — CaHkT-
[TerepoOypr, [2024]. — URL: https://e.lanbook.com. — Pexum nmoctyma: st 3aperucTpup.
nosb30BaTenen. — TeKCT : 2JIEKTPOHHBIM.

1.7. ObC Znanium.com : 3JIEKTPOHHO-OMOMMOTeUHast cucrema : calt / OOO 3HaHuUyM. -
Mocksa, [2024]. - URL: http://znanium.com . — Pexum noctyma : 1Uisi 3aperHCTPHP.
MIOJIB30BaTENeN. - TEKCT : AIEeKTPOHHBIN.

2. KoncyastantIlimoc [DnekTpoHHBIH pecypc]: chnpaBo4yHas mpaBoBas cucrema. /OO0
«Koncynprant [Imtocy» - DnexktpoH. naH. - Mocksa : Koncynprantllnroc, [2024].

3. eLIBRARY.RU: nayunas snextponHas 6ubnuoteka : caiit / OOO «HayuHnas DnexTpoHHas
bubmuoreka». — Mocksa, [2024]. — URL: http://elibrary.ru. — Pesxxum moctyma : mjst aBTOpH3.
nojb30BaTesnen. — TEKCT : 3JIIEKTPOHHBIN

4. @epnepasbHasi rocygapcTBeHHass uHpopManuoHHas cucrema «HanuonaabHas
3J1eKTPOHHAs1 OUOIHOTEKa : dNIeKTpoHHas 6nbanoTeka : caiit / ®I'BY PI'b. — Mockga, [2024].
— URL: https://H36.pd. — Pesxxum moctyna : 115 mosp3oBateseii HayqHo OuOanoTeku. — Tekcr :
JJIEKTPOHHBIN.

5. Poccuiickoe oopa3zoBanme : denepanbubiii moptan / yupeautenb OI'AY « DULITO». — URL:
http://www.edu.ru. — TeKcT : 3JEeKTPOHHBIA.

6. DuexkTponHasi OudaHoTeuHasi cucrema YJal'y : Moxyns «DJIeKTpoHHAs OHOTHOTEKa»
ABUC Mera-ITPO / OO0 «/lata Dkcmpece». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum
J0CTyTa : JUIsl ToJIb3oBaTeseil Hay4Hol OuOIMOoTeKU. — TEKCT : 2IeKTPOHHBIMH.
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIUIIJINHbI

Ayautopun i TPOBEACHHS JICKIIUH, CEMHUHApPOB M JaOOPATOPHBIX 3aHATUU, IS
INPOBEJCHUS  TEKYILIEro KOHTPOJIA W HIPOMEXKYTOYHOM  aTTeCTallud, TPYHNOBBIX U
WHJUBUTyIbHBIX KOHCYJIbTAIIHM.

AyIUTOpUM YKOMILUIEKTOBAHBl CIIEUATM3UPOBAHHON MeOenbto, y4eOHOM JTOCKOA.
Aymutopun A TPOBEACHHS JICKIUH 000pYyIOBaHBI MYJIbTUMEIUWHBIM O0OPYIOBAaHHEM st
npenocrabieHuss uHGopMmanuu Oonbiioil aynuropuu. I[lomemieHus ans caMOCTOATEIbHOU
paboThl OCHAIICHBl KOMIBIOTEPHON TEXHUKOM C BO3MOXKHOCTHIO TOJKIIOYEHUS K CETH
«utepHer» u olecnedyeHHeM JOCTyma K 3JIEKTPOHHOM HH(OpPMAIMOHHO-00pa30BaTEIbHON
cpene, JJEKTPOHHO-OMOnMMoTeyHON cucreme. llepedeHb 00OpyIOBaHUS, HCIOJNB3YEMOTO B
y4eOHOM IpoIliecce, YKa3bIBAeTCs B COOTBETCTBUU CO CBEACHHUSIMH O MaT€pHAIbHO-TEXHUYECKOM
00ecre4eHny U OCHAILlEHHOCTH 00pa30BaTEeIbHOIO IIPOLIEcCca, pa3MEIIEHHBIMU Ha O(PUIMAIBHOM
caiite Yal'V B paznene «CBenenus 06 00pa3oBaTeIbHON OpraHU3aluNy.

13. CHIEUMAJIBHBIE YCJOBUSA 1JIS1 OBYUYAIOIIUXCSA C
OI'PAHUYEHHBIMHU BO3MOKHOCTSAMMU 310POBbA

B cnyuae HeoOxoqumocTH, 00y4arOIUMCS U3 YMCIIa JIML C OTPAaHUYEHHBIMUA BO3MOXKHOCTSAMU
3J10pOBbs (I10 3asIBJICHUIO 00YYarOIKUMCS) MOTYT IpeAaraTbCsi OJHU U3 CIEAYIOIIUX BapUAaHTOB
BOCTIPHSATHS HHPOPMALIUH C YUETOM MX HHIUBUAYATBHBIX MICUXO(PU3NICCKAX BOZMOKHOCTEH:

— Ui JIUI] C HapylLICHHWEM 3peHus: B (opMe 3JIEKTPOHHOTO JOKYMEHTA, WHIMBHIYaJbHBIE
KOHCYJIbTAllUM C TPHUBJICYEHUEM THUQIOCYPIONEPEBOAUNKA, HHIUBUAYaAIbHbIC 3a/aHUs U
KOHCYJIbTallus,

— Ui JMI C HapylIeHHWeM ciyxXa: B (opMe 3JEeKTPOHHOIO JOKYMEHTa, WHAMBHIyaJIbHbIE
KOHCYJIbTAallMM C TIPUBICYEHHEM CYpAONEPEBOJYMKA, WHAUBUAYaJbHBIE 3aIaHusl U
KOHCYJIbTallus,

— Uil JUIl C HAapyLUIEHHEM OIOpHO-ABUraTEeIbHOIrO ammapara: B (QOpMe 3IIEKTPOHHOIO
JOKYMCHTA, MHANBUAYAJIIbHBIC 3a/laHHA U KOHCYJIbTal[us.

B ciaydyae HeoOXOAMMOCTH HCIOIB30BaHUS B Y4EOHOM IpOIECCEe YAaCTUYHO/UCKIIOUYUTEIBHO
JMCTAaHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTUH, opranu3anus padbots! IIIIC ¢ obyuaronmmucs
¢ OB3 u uHBaMInaMM npeaycMaTpUBaeTCsl B 3JIEKTPOHHON MHPOPMAIIMOHHO-00pa30BaTeIbHON
cpefie ¢ Y4eTOM UX MHIUBHIYyaJbHBIX MCUXO(PHU3NUECKUX 0COOEHHOCTEH.

Pa3paboTunk > 3aBenyroumii kadenpoit UT Bonkos M.A.
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