MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienue noaroroBku/cnenuanbHoctsb: 11.05.01 PaguodnekTpoHHbIe cCTEMbI M KOMILIEKCHI
HaumenoBanue o0pa3oBare/ibHOM NporpaMmbl: PainoHaBUranmoHHbIe CUCTEMbI U KOMILJIEKCHI
YpoBeHnb 00pa3oBaHus: Bbiciiee 00pa3oBaHMe - CIIELUATUTET

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
NUPPOBAS U MUKPOIIPOLECCOPHAS TEXHUKA

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»

YacTb 00pa3oBaTeIbHOM

Obs13aTenbHas

MPOrPaMMBblL:

° IUCHMIIIMHBI 0 YYeOHOM
Ne aucupm 0 yuebHomy B1.0.28
TJIAHY:
TpyaoeMKOCTh B 3a4eTHBIX

PyA 7 cemecTp - 4;
eIMHNIAX:
Yacos (Bcero) mo yuedoHom

acoB (Bcero) mo yueoHomy 144 waca
TUIAHY:
Jlekuuu 7 cemecTp - 16 4acos;

IIpakTHyeckue 3aHATHSA 7 cemecTp - 16 yacos;

JlabopaTopHbie pa6oThI 7 cemecTp - 16 yacos;

KoncyabTanum 7 cemecTp - 18 yacos;

CamocrosiTesibHasi padoTa

7 cemecTp - 73,2 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

7 cemecTp - 4 yaca;

BKJIIOYAS:
KontpoabsHnas padora
IIporpammupoBanue (kom1)

IIpome:kyTouHast aTTecTALUS:

3amuTa KypcoBoii padoThI
JK3aMeH

7 cemectp - 0,3 uaca;
7 cemectp - 0,5 yaca;
Bcero - (0,8 yaca
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1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI

Leap ocBoeHuMsi NMcUMIIMHBI: Llenb ocBOeHMS IUCHMILUIMHBI COCTOUT B H3YYEHHUH O0a30BBIX
NPUHIUIIOB TMOCTPOSHHSI HHU(POBBIX YCTPONCTB, APXHUTEKTYp NPOIECCOPOB M MHUKPOKOHTPOJIICPOB;
OCHOBHBIX XapaKTEPUCTUK LHU(PPOBBIX YCTPOHUCTB; OCOOCHHOCTEH NPOEKTUPOBAHUS MpOrpamMMm s
YCTPOUCTB IU(PPOBOK 0O0pabOTKM CHUTHAJIIOB C HCIOJIB30BAHUEM S3BIKOB MPOrPAaMMHUPOBAHUS HU3KOTO
YPOBHSL..

3agauu AUCHUILIMHBI

- U3y4eHue 0a30BbIX MIPUHITUIIOB TOCTPOCHUS ITUPPOBBIX YCTPOUCTB;

- OCBOEHHE 0COOEHHOCTEH peann3aiy apXUTeKTyp IPOIECCOPOB U MUKPOKOHTPOJIEPOB;

- IpUOOPETEHNE HABBIKOB MTPOSKTHUPOBAHUS IPOTpaMM B criennain3upoBanHbix CATIP st
yCTpoicTB U(ppoBoii 06pabOTKM CUTHATIOB HA OCHOBE MUKPOKOHTPOJLICPOB;

- TOCTPOCHMSI BEIYMCIIUTENLHBIX aJlTOPUTMOB ISl pelIeHus 3a1a4 popMupoBaHus 1 00paboTKU

CHUI'HAJIOB.

dopmupyembie y 00y4aromerocss KOMNeTeHIUH 1 3aIUIaHUPOBAaHHbBIC Pe3y/IbTaThl 00y4eHUsl 110
JMCLHUIUIMHE, COOTHECEHHBIEC C MHAMKATOPAMH A0CTHKEeHHs] KOMIIeTEeHIMI |

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTHKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

OIIK-1 Cnocoben
NPEJICTaBUTh aJICKBATHYIO
COBPEMEHHOMY YPOBHIO
3HAHUI HAyYHYIO KapTUHY
MHUpa Ha OCHOBE 3HAHUS
OCHOBHBIX ITOJIOKEHHH,
3aKOHOB M METOIIOB
€CTECTBEHHBIX HAYK U

N-3ork-1 [Ipumenser
OOIEHKCHEPHBIC 3HAHUS B
WH)KEHEPHOU IS TeIbHOCTH
JUISL aHAJIN3a |
MPOCKTHPOBAHUS
PaIHOdIICKTPOHHBIX YCTPOUCTB
U CHCTEM

YMETB!
- BBIIIOJIHATH OCHOBHBIE apU(METHUECKHE
U JIOTUYECKHE OIepalluy B Pa3InYHbIX
CUCTEMAaxX CUMUCIICHUS, IPUMEHSIEMBIX B
MHUKPOIPOLIECCOPHBIX CUCTEMAX.

MaTeMaTHKH
OIIK-2 Cnocoben NJI-1lonk-2 3Haer coBpemenHnoe | 3HATh.

BBISIBIISTH COCTOSTHHE 00JIacTH - 0COOCHHOCTH Pa3pabOTKU alropuTMOB
€CTECTBEHHOHAYYHYIO poQeCCUOHATBLHOM JUIs IPOrpaMM Ha OCHOBE

CYIIIHOCTH TIPOOJIEM, JIeSITeNIbHOCTH MHMKPOKOHTPOJIIIEPOB Ha A3bIKaX

BO3HMKAIOIIUX B X0OJI€
npodecCuoHATbHON
JeATETbHOCTH, U
MIPUMEHSATH
COOTBETCTBYIOIIUHN (HU3HKO-
MaTeMaTUYECKUH armnapar
TUTst UX (popMaTH3aIii,
aHaJn3a U MPUHATUS
perieHus

nporpaMMHupOBaHrd HU3KOI'O0 YPOBHA
(Accembmep u np.).

OIIK-3 CnocobeHn k
JIOTMYECKOMY MBIIIUIEHUIO,
0000111eHHIO,
IPOTHO3UPOBAHHIO,
MIOCTaHOBKE
UCCIIEIOBATEIbCKUX 3aJ1a4 U
BbIOOpY MyTel nX
JOCTHKEHUSI, OCBOCHHIO
paboThl HA COBPEMEHHOM

N/J1-1omnk-3 3HaeT METOBI
pelIeHus 3a1a4 aHaliu3a u
pacyera XxapakTepUCTUK
PaaNO3JIEKTPOHHBIX CUCTEM U
YCTPOMCTB ¢ MPUMEHEHUEM
COBPEMEHHBIX CPEJICTB
W3MEPEHHS U MIPOESKTUPOBAHUS

3HATh!
- IPUHITUIIB OPTaHU3AINA U
(bYHKIMOHUPOBAHUS U(POBBIX
YCTPOMCTB, MUKPOIIPOLIECCOPOB,
MHUKPOKOHTPOJUIEPOB U
MukpornpoueccopHbix cuctem (MIIC),
dopmar acceMOIIepHOI KOMaHIbI
MK(MII), ocobeHHOCTH PabOTHI C
cuctemoit komana MK(MII).




Koa u HaumeHoBaHue

Koa u HaumeHoBaHMe

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

KOMIIETCHINH HHAUKATOpa JOCTHKCHUSA
KOMIIETCHIIUHU
U3MEPUTEIIEHOM,
JTUATHOCTHYECKOM H
TEXHOJIOTUIECKOM
000pyI0BaHUH,

HCITOJIB3YEMOM JIJISt
pEIICHUS Pa3IHYHbIX
Hay4YHO-TEXHUYECKHUX 3a7a4
B o0acTu
PaaMOdIEKTPOHHOM
TEXHHMKH H
nH(pOpMaIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHH

OIIK-6 Cnocoben
YUUTHIBATH CYHIECTBYIOLIUE
U TIEpCIIEKTHBHbIE
TEXHOJIOTMH IPOU3BOJICTBA
PaauOdJIEKTPOHHOMN
anmnapaTypsl pu
BBIIIOJIHEHUH HAYYHO-
MCCJIEI0BATENbCKON U
OIBITHO-KOHCTPYKTOPCKHUX
pabor

N/1-1lomk-6 YMmeer
HCIO0JIb30BaTh KOMIIJICKCHBIN
IIOAXO0M B CBOEH JICSITCIILHOCTH,
B TOM YHCIIC C
HCTOJIb30BAaHUEM
nH(pOpMaIHOHHO-
KOMMYHHUKAITMOHHBIX
TEXHOJIOTHI

YMETh:
- POBOJUTH MPOCKTUPOBAHUE U OTIIATKY
IporpaMM Ha OCHOBE MepUPEPUIHHBIX
yctpoiictB MK, ¢ ncnosib30BanueM
SI3BIKOB IMPOTPaMMHUPOBAHUS HU3KOTO
ypoBHs (AccemOep u Jip.) B CHICITUATBHBIX
CAIIP;

- IPOBOJUTH MPOCKTUPOBAHUE H IIPOBEPKY
paboThI MPOrpaMM Ha OCHOBE
MOCJIeIOBAaTENbHBIX HHTEP(]EicOB 0OMeHa
nanabiMu MK (MIT) ¢ ucnonb3oBanuem
CHEIUATM3UPOBAHHBIX AIMTAPATHBIX U
MIPOTPAMMHBIX CPEJICTB.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuuniuHa OTHOCUTCS K OCHOBHOWM Tpod)ecCHOHaIbHOW 00pa3oBaTeNpHOM MporpaMme
PanuonaBurannonnesie cucteMbl U KoMiuiekcehl (nanee — OINOIT), nanpaBnenus noxaroroBku 11.05.01

P ATUOJJICKTPOHHBIC CUCTCMBbI

CIICHUAIUTET.

N KOMIIJICKCHI,

Tpe6OBaHI/I$I K BXOAHBIM 3HAHUAM U YMCHUAM:

- 3HAaTb OCHOBEI TCOPHUHU U O6pa6OTKI/I AUCKPECTHBIX CUTHAJIOB

YpOBEHb 00pa30BaHUSA:

BBICIICC 06pa30BaHHe -

- 3HaTh NPUHIMIIBI JeHCTBUSA HU(PPOBBIX JTOTHYECKUX YCTPOUCTB
- 3HaTh OCHOBBI TEOPHUH ITIOCTPOCHHUSI AIITOPUTMOB;
- YMETh IPOBOJUTH JOIMYECKHI CUHTE3 HU(POBBIX YCTPOUCTB C 3aJaHHBIMH IapaMeTpaMu
- YMETh NPOBOJIUTH aHATN3 QYHKIMOHUPOBAHUS LIU(PPOBBIX YCTPOHCTB

Pe3ynbraThl 00y4eHus, MOTydYeHHbIE IPU OCBOCHUH JTUCIMITIIMHBI, HEOOXOAUMBI IPU BHITOJTHEHUH
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OO61u1ye cBeieHUs 0 22 7 4 4 4 - - - - - 10 - I10020mogKa K npaKmuueckum 3auAmMuam:
dpoBBIX Tema nmpaktudeckoro 3aHatus Ne2 - Onepanuu
yCTpoicTBax, GopMaTh HaJl YMCIaMU B (popMaTe ¢ IIIaBaromieil TOYKO.
[IPE/ICTaBJICHMSI YUCEIl B Ocob6ennoctu pa6oTs! ¢ yuciaamu B MII (MK),
dpoBBIX UCIIONIb30BaHKE ONepaluii CABHUIa, ONepalun
YCTPOWCTBAX. HaJl YUCIIaMH B JIBOMYHO-JIECATHYHOM KOJIE.
Omneparuu Hap Camocmoamenvhoe usyuenue
YHCIIAMH B Pa3INIHBIX meopemuyueckozo mamepuana: Vzyaenne
CHCTeMax CUHCIICHUS JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
1.1 OO0mrie cBeeHus O 11 2 2 2 - - - - - 5 - "OOmue cBefeHus 0 TU(PPOBBIX YCTPONUCTBAX,
1 (poBBIX (dbopmMaT IpeAcTaBICHUS YHCeN B TU(PPOBBIX
ycTpoicTBax, popmar ycrpoiicTax. [IpencraBnenue uncen B
NPE/ICTaBIICHUS YHCEll B rdpoBeIx ycrpoiicTBax. Onepanun Haj
U(PPOBBIX YHCIaMHU B PA3IMYHBIX CHCTEMaX CUHUCICHHUS."
YCTPOMCTBAX. I10020mogKa K npaKmu4ecKkum 3aHAMUAM:
1.2 Onepanuu Haj 11 2 2 2 - - - - - 5 - Tema npaktudeckoro 3ausaTst Nel - OCHOBBI

YunucjiaMu B pa3JIMIHbIX
CHCTEMAaX CUMCJIICHUA

BBIUHCIUTEIBHON apuPMETHUKH.
Apundmernueckre 1 JIOTHYECKHE ONepanny ¢
YHUCJIAMH B Pa3IMYHBIX CHCTEMaX CUUCIICHUSL.
Omnepanuu HaJl 9ykciIaMu B hopmare ¢
¢uKcupoBaHHOH TouKOi. MaciirabupoBaHue
Ilodzomogxa k nadopamopuoit padome: Tema
naboparopHoii padotsr Nel - CrpykTypa
MukpokorTposuiepa PIC18F2520. Ocobennoct
nporpaMmMHupoBanus U oTinanku. OTinanka
MIPOCTEHIINX MTPOrpaMM Ha sI3bIke AcceMOiep
Ha OCHOBE IpUMePOB. {115 BBINOTHEHUS
1a60paTopHOH pabOTHI CTYACHTY HEOOXOIUMO
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NpeIBapUTEIbHO N3YyYUTh MaTepHal MO TeMe
71ab0paTOpHON pabOoTHI, BHITIOJIHUTH 3a8JaHUS 110
MOJIrOTOBKE K BBIMIOJIHEHUIO J1a00PaTOPHOM
paboTHI, OTBETUTH HA KOHTPOJIEHBIE BOIIPOCHI.
JlabopaTopHast paboTa BEITIONHSAETCS Ha
KoMmbloTepe ¢ ucrons3oBanreM CAIIP
MPLAB.

Ilo0z0mogKa K meKyuiemy KOHmMpoio:
3amura madoparopHoit paboTsr Nel.
[MToBTOpenue marepuana no paszaerny "OOmue
MPUHIUIIBI TOCTPOEHHSI MHUKPOITPOIIECCOPHBIX
cucreM. OCOOEHHOCTH apXUTEKTYPbI
MHUKPOKOHTPOJUIEPOB U MUKPOIPOLIECCOPOB.
OCHOBBI ITPOCKTUPOBAHUS YCTPOICTB Ha §-MHU
Pa3psLIHBIX MUKPOKOHTPOIIEpaX, OpraHu3alus
IIMKJIOB ¥ 00pabOTKa MacCHBOB JTaHHBIX"
Ilo020moeKa K KOHmMPOIbHOU padome:
[oBTOpenne maTepuana mo pasaeny "Oo0mue
CBeIICHMS 0 IN(POBBIX YCTPOIcTBaxX, opmar
MIPEACTABIICHNUS YHCE B IU(PPOBBIX
ycrpoiicTax. [IpencTaBnenue uncen B
udpoBeIx ycrpoiicTBax. Onepanun Haj
YHICIAMHU B PA3JIMYHBIX CHCTEMaX CYUCICHHUS."

CoBpeMeHHbIe
MHUKPOKOHTPOJLIEPHI U
MHKPOIPOIIECCOPBI,
0COOEHHOCTH
APXUTEKTYPHI U
POrpaMMUPOBAHUSI

22

10

2.1

[TprHIMTBI TOCTPOCHUS
COBPEMEHHBIX
MHUKPOKOHTDPOJUIEPOB U
MUKpPOIPOIIECCOPOB

11

2.2

OcobennocT
APXUTEKTYPHI U
NIPOTPaMMHPOBAHHUSA
MIT,MK

11

IlodzomogKa K meKkyuiemy KOHmMpOoJio:
3amura 1abopaTopHoii paboTsl Ne2.
IToBTOpEeHue MaTepuana no pasaeny
"MuKpOnpoIeccopsl ¥ MUKPOKOHTPOJIIEPHI,
0COOCHHOCTH apXUTEKTYPHI U
mporpaMMupoBaHus. Pa3paboTka alropuTMoB 1
MIPOSKTHPOBAHUE MPOTPAMM Ha SA3BIKE
Accembep. Opranusanus 0OMeHa JaHHBIMU.
OcHOBBI KOHPUTYpUPOBaHUS HU(PPOBBIX
YCTPOUCTB U MUKPOKOHTPOJLIEPOB"
Iloozomoexa k nabopamopnoi pabome: Tema
naboparopHoit pabotsl N2 - [IporpamMmuas
HacTpolka pexxuMoB pabote MK.
[IpoexTrpoBaHue anropuTMOB IH(PPOBOI
00pabOTKM CHTHANIOB, OTIaIKa IPOTPaMM IO
00paboTKe MaCCUBOB JTaHHBIX. J{jst




BBITIOJTHEHUS JTA0OPaTOPHOIT pabOTHI CTYJCHTY
HEO0OXO0/IMMO TIPEBAPUTEIHEHO U3YUUTh
Marepuall 1o TeMe J1abopaTtopHoil paboThl,
BBITIOJTHATD 33JaHUSI MO TIOATOTOBKE K
BEITIOJTHEHHIO J1Ta00paTOpHOU pabOThI, OTBETHTH
Ha KOHTpPOJIbHbIE BONIpockl. JlabopaTtopHas
paboTa BBIOIHAETCS HA KOMITBIOTEPE C
ucnonb3oBannem CAITP MPLAB.
Ilod2zomoeka domauinezo 3adanusn:
ITonroToBKa AOMAIIHETO 3aJaHUS HalpaBJeHa
Ha OTPabOTKY YMEHUI peleH s
npodeccruoHaNbHBIX 3a/1a4. JlomalHee 3aganue
BBIJIaeTCA CTYICHTaM I10 U3Y4EHHOMY B pasjene
"OO1ye MPUHIKIBI TOCTPOCHUS
MUKPOIIPOIIECCOPHBIX chcTeM. OcOOEHHOCTH
APXHUTEKTYpPBbl MUKPOKOHTPOJUICPOB U
MHKpoIponeccopoB. OCHOBBI IPOESKTHPOBaHUS
YCTPOMICTB Ha §-MH pa3psiAHbIX
MHUKPOKOHTPOJIIEPAX, OPTaHN3aIHs [IUKIIOB U
00paboTKa MacCHBOB JaHHBIX' MaTepHaly.
JIOTIONTHUTENBHO CTYICHTY HEOOX0ANMO
U3YYUTH JIUTEPATypy U pa3odpaTh MpUMEPEI
BBITIOJTHEH U TTIOJI00HBIX 3aganuid. [IpoBepka
JIOMAIITHET0 3a/1aHUsI IPOBOAUTCS IO
IIPECTaBICHHBIM TUCBMEHHBIM paboTaM.
Iloozomogka kK npaKmu4ecKum 3aHAMUAM:
Tema npaktrdyeckoro 3aHsaTHs No2
(poomkenue) - Onepanuy HaJl YUCITaMU B
(dopmare ¢ miaBaromieit Toukoir. OcobeHHOCTH
pa6otsl ¢ unctamu B MIT (MK), ucnonp3oBanne
oTiepaiyii cBHra, orepannuy HaJl YUcilaMu B
JIBOMYHO-ECATHYHOM KOJI€E.

Iloozomoexa kK npakmuuecKum 3aHAMUAM:
Tema npaktrdeckoro 3aHsaTus No3 - [TpuHImIbI
mpoekTupoBaHus cucteM Ha 6aze MII (MK).
N3yueHue cuctemMbl KOMaH]
MHKPOKOHTpOJIIepa, paboTa ¢ MacCHBaMHU
maHaelx B O3Y

Camocmoamenvroe usyyenue

meopemuueckKkozo mamepuaia. I/I3yquHe
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JIOTIOJTHUTEIBHOTO MaTepHaia o paszierny
"OOmye MPUHIKIBI TOCTPOCHUS
MUKPOITPOLIECCOPHBIX crcTeM. OcOOEHHOCTH
APXHUTEKTYpPBl MUKPOKOHTPOJUICPOB U
MHKpoIponeccopoB. OCHOBEI IPOESKTHPOBAHUS
YCTPOMICTB Ha §-MU pa3psiAHbIX
MHUKPOKOHTPOJIIEPAX, OPTaHN3aIHs [IUKIIOB U
00paboTKa MacCHBOB JaHHBIX"

Muxkponpoueccopsl 1
MHUKPOKOHTPOJLIEPHI,
0COOEHHOCTH
ApXUTEKTYPHI U
NIPOTPpaMMHUPOBAHHS.
PaspaboTka
AJTOPUTMOB U
MPOEKTUPOBAHHE
MPOrpamMM Ha sI3bIKe
Accembiep.
Opraunusanust ooMeHa
nanHbIMA. OCHOBBI
KOH(UTYpUPOBAHHS
IU(PPOBBIX YCTPOHCTB U
MHKPOKOHTPOJLIEPOB.

22

10

3.1

Muxkponpoueccopsl 1
MHUKPOKOHTPOJIIEPHI,
0COOEHHOCTH
aApXHUTEKTYPHl U
KOH(QUTypHpOBaHUS

11

3.2

[epucdepuiinsie
yCTpoiicTBa
MHUKPOKOHTPOJUIEPOB 1
MHKPOIIPOIIECCOPOB,
0COOEHHOCTH
KOH(UTYpUPOBAHHS

11

Ilo0z0mogKa K meKyuiemy KOHmMpoio:
3amura mabopatopHOit paboTsr Ne3.
IToBTOpEeHue maTepuana no pasaeny
"ITpumenenne nepudepuiiHpIX 1
BCIIOMOTATEIbHBIX HHTETPAIbHBIX YCTPOUCTB,
npuMensieMbix npu nocrpoeHur MIIC. OcHOBBI
paboThl ¢ nepudepruitHEIMU yCTpOIiCTBAMU.
[MonsiTue n 06paboTKa MpephIBaHUi B
MHUKPOKOHTpOJUIEpax. [Ipon3BOUTEIEHOCTD U
OpIcTponeiicTBHE U(POBBIX YCTPONUCTB,
OpraHM3aIys 1 0COOEHHOCTH apXUTEKTYpHI"
Ilodzomoexa k nabopamopuoit padome: Tema
nabopaTtopHOit paboTer Ne3 - [IpoekTupoBaHUe
1 OTJIaJIKa MPOrpaMM BBOJA-BbIBOJA TAHHBIX C
HCTIONB30BaHUEM TOCIIEIOBATEIEHOTO
uHTepdeiica

110020mogKa K NpaKmuuecKum 3auAMuam:
Tema npaktudeckoro 3ausaTus No5 - [Tonsitue
koHpurypuposanus MII (MK). Hacrpoiika
ocumusiTopa. OpraHu3anys NUKIOB U
3anepxkek padborer MIT (MK)

I10o020mo6Ka K npaKmu4eckum 3auAmuam:
Tema npakruyeckoro 3ausaTus Ne4 - Uzyuenue
CUCTEMBI KOMaH]] MUKPOKOHTpOJLIEpa
(mpoomxenne). OcoGeHHOCTH Pa3padOTKH
anroputMoB nporpamm aist MIT (MK). Pabora ¢
MIOpPTaMHy BBOJa-BBIBOJIA

Camocmoamenvroe usyuenue
meopemuuecko20 mamepuana: zyuenue
JIOTIOJTHUTEIHHOTO MaTepraa Mo pasiery
"MUKpPOTPOLIECCOPHI I MUKPOKOHTPOJIIIEPHI,
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0COOCHHOCTH apXUTEKTYPHI H
nporpamMmupoBanus. PaspaboTka aaroputMoB u
MPOEKTUPOBAHKE IIPOrPaMM Ha SI3bIKE
Accembnep. Opraauszanus oOMeHa JaHHBIMH.
OCHOBBI KOHQHUTYpUPOBaHUS I (PPOBHIX
YCTPOUCTB U MUKPOKOHTPOJIIEPOB"
Ilod20moeka domauinezo 3adanus:
IToaroroBka KOMaIHETO 3a1aHUS HAIIPABICHA
Ha OTpabOTKy YMEHUI pemeHus
npodeccrnoHaNBHBIX 3a/1a4. JlomaiHee 3agaHue
BBIIACTCA CTYICHTaM I10 U3Y4EHHOMY B pasjene
"MHUKpOIpOLIeCCOPBI U MUKPOKOHTPOJIIIEPH,
0COOCHHOCTH apXUTEKTYPHI U
nporpamMmupoBanus. Pa3zpaboTka aaroputMoB u
MPOEKTUPOBAHKE TIPOTPAMM Ha SI3bIKE
Accembnep. Opranuzanust oOMeHa JTaHHBIMH.
OcHOBBI KOH(PHUTYpHUPOBAHUS U(PPOBBIX
YCTPOICTB U MUKPOKOHTPOJIIIEPOB" MaTepHamy.
JIOTIONTHUTENBHO CTYICHTY HEOOX0ANMO
U3Y4IHUTh JIUTEPATYPy U pa3odpaTh NpUMeEpHI
BBITIOJTHEHHS NOA0OHBIX 3ananHuid. [IpoBepka
JIOMAIITHETO 3a/1aHUsI IPOBOIUTCS IO
NPE/ICTABJICHHBIM TUCbBMEHHBIM padoTaMm.

IIpumenenue
nepudepuitHbIX 1
BCIIOMOTATEIbHBIX

MHTETPaJbHBIX
yctpoiicte B MIIC

21.7

9.7

4.1

IIpumenenue
TIOCIIE/I0BATENLHBIX U
TIapauIebHBIX
unredetico B MIIC.

11

4.2

Bunpr namsTu,
WCIOJIb3YEMBIE B
IU(PPOBBIX CUCTEMAX.

10.7

4.7

4.3

[IpousBoaNTENHHOCTD U
OpICTpOeHiCTBIE
IU(PPOBBIX YCTPOUCTB.

Ilooz0mogka domauinezo 3adanusn:
IToxroToBka OMAaINIHETO 3aJaHNUS HalpaBIeHa
Ha OTpabOTKy yMEHUIl peneHus
npodeccuoHaNbHbIX 3aaa4. JlomaliHee 3a1aHue
BBIJJAETCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
"[IpumeHeHne Iepu(epUIHHBIX 1
BCIIOMOTaTEIbHBIX HHTETPaJIbHBIX YCTPOMCTB,
npuMensieMbIx pu noctpoeHur MIIC. OcHoBBI
paboTsl ¢ nepudepruiHBEIMU yCTpOIicTBaMU.
[MonsiTre n 06paboTKa MpepbIBaHUH B
MHKPOKOHTpoJIIepax. IIpon3BoguTe IbHOCTE U
OBICTpOIeiicTBHE TM(POBBIX YCTPOHCTB,
OpraHu3aIys © 0COOEHHOCTH apXUTEKTypHI"
Marepuainy. JlONOJHUTENBHO CTYACHTY
HEO0XOIMMO U3yUYHUTh JIUTEPATyPy U pa3oOpars
MIPUMEPHI BBHITTOJHEHUS TIOJOOHBIX 3aJaHHMA.
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IIpoBepka goMaIIHEro 3aJaHus IPOBOIUTCSA IO
NPE/ICTaBICHHBIM TUCBMEHHBIM paboTaMm.
Camocmoamenvroe usyuenue
meopemuyueckoz0 mamepuana: VIzyaeane
JIOTIOTHUTENBHOTO MaTepHaia o pa3zeiry
"I[IpumeHenne nepudepuitHbIX 1
BCIIOMOTATEIbHBIX HHTETPATIbHBIX YCTPOICTB,
npuMeHsieMbIx npu moctpoeHur MIIC. OcHOBEI
paboThI ¢ nepudepuitHEIMEA yCTPOHCTBAMH.
[MonsiTre n 06paboTKa MpepbIBaHU B
MHUKPOKOHTpoJuIepax. IIpon3BoguTe1bHOCTE U
ObIcTposeiicTBUE U(POBBIX YCTPONUCTB,
OpraHu3aIys 1 0COOEHHOCTH apXUTEKTypHI"
Ilo020mogKa K meKyuiemy KOHmMpoiio:
3amura 1abopatopHOii paboThl N4,
IToBTOpEHNE MaTepuaa Mo pasaety
"[IpumeHeHne Iepu(epUTHBIX 1
BCIIOMOTATEIbHBIX HHTETPAJIbHBIX YCTPOKCTB,
npuMensieMbIx 1pu noctpoeHur MIIC. OcHoBEI
paboTsl ¢ nepudepuitHEIMI yCTpOiicTBaMU.
[onsaTue u 06paboOTKa MpepHIBAaHAN B
MHKPOKOHTpoJIIepax. IIpon3BoguTebHOCTE U
ObIcTposeiicTBUE NU(POBBIX YCTPOUCTB,
OpraHu3aIys 1 0COOEHHOCTH apXUTEKTYpHI"
110020mogKa K NpaKmuuecKum 3auAMuaM:
Tema nmpakTudeckoro 3aHatus Ne6 - M3yuenue
neprdepuitHbIX YCTPOICTB Ha IpHMepe
Taitmepa. Opranmsanus 3anepxek B MIT (MK)
Ha OCHOBe Taiimepa. OpraHuszanus npepblBaHul
B MII (MK)

I10020mo6Ka K npaKmu4eckum 3auamuim:
Tema npaktudeckoro 3anatust Ne7 - 3yuenue
MOCTIeI0BAaTENbHBIX HHTEp(heiicoB oOMeHa
JTaHHBIMH Ha npuMepe natepdeiica UART.
Oco6erHocTr KOHDUTYPUPOBAHUS U HACTPOHKU
Iloozomoexa k nabopamopnoi pabome: Tema
naboparopHoit pabotel Ne4 - [IpoekTupoBanue
1 OTJIaJIKa MPOTPaMM C HCIIOJIb30BaHUEM
IpepbIBaHUN OT nepudepuiHbIX ycTpoiicTB MK
Ilod20mogKa K npaKkmuyeckum 3aHAMUAM:
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Tema npaktuueckoro 3anstust Ne§ - M3ydyenue
0co0eHHOCTEH KOH(BUTYPUPOBAHHUS
nepudepuiHBIX MUKPOKOHTpOJUIEpa JUIsl 3a/1a4
uQpoBoi 00pabOTKN CUTHAIOB

OKk3aMeH 36.0 - - - - 0.5 - 335
Kypconas pabora (KP) 20.3 - - - 16 0.3 - -
Bcero 3a cemecTp 144.0 16 16 16 16 0.8 39.7 335
Hroro 3a cemecTp 144.0 16 16 16 18 4 0.8 73.2

IIpumeuanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanpHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padoram; ['K- rpynmoBsie KOHCYIbTaIlMK IO pa3ienaM
mucuuiuinHel; CP — camocrostenbHas padora crynenTa; UKP — unas konraktHast padora; TK — Texymumii KoHTposb; [TA — npomexxyrouHas

arrecranusa
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Obwue ceedenusi o yudposvix ycmpoucmeax, hopmamol NPeOCmaAsaIeHUs Yucell 8 YUdpPoevix
yempoucmeax. Onepauuu Hao YUCIAMU 8 DAIUYHBIX CUCTNEeMAX CYUCICHUS

1.1. Ob6ume cBeaeHus 0 HUPPOBBIX YCTPOHUCTBAX, POPMAT MPEACTABICHHUS YUCE B IIM(PPOBHIX
YCTpOMCTBAX.

Muxponporec-copabie cuctembl (MIIC) ocHoBHbie moHsTHA. Knaccudukanumss mudpoBbIX
yctporictB (I1Y). Ilonstue cucremspl cuuciaeHus. DOpMbl MPEICTABICHHUS YHCENT B MU(PPOBBIX
cucremax (IIC): ¢ ¢pukcupoBaHHON W C TUIABAIOIICH TOYKOW, MPEICTABICHUE IENBIX U JIPOOHBIX
yucen. [lorpemnoctu mnpeacrapinenus uncel B OBM. OCHOBBI BBIYMCIHMTEIBHONW apuU(METHUKH.
Omnepanuu HajJ YUcIaMU ¢ PUKCUPOBAHHONW TOYKOH. .

1.2. Onepauuu Haa YKCIaMu B Pa3IM4YHBIX CUCTEMAX CUMCICHUS

MacmrabupoBanre. dopmar mpencTaBieHUs] YMCEN C IUlaBaromled Toukoil. Omnepauuu Haja
yuciaMu ¢ TuiaBaromieil Toukoil. OCHOBHbIE apu(MeTHYeCKHe M JIOTMYECKHUEe Olepaluu B
pa3IMYHBIX ~ CHCTEMaxX  CUYUCJICHUS, TMPUMEHSEMbIX B  HUQPPOBBIX  YCTPOMCTBAX |
MUKPOIIPOLIECCOPHBIX cucTeMax. Peanmu3anus onepanuili yMHOXKEHHUS M JEJIEHUS C IOMOILIBIO
omepanuu  CABUTOB. ApUPMETHYSCKHA ©  JIOTHYECKUH  CIOBUTH. J[BOMYHO-AECATHUYHOE
MIPEICTABICHHUE YUCEN..

2. COGD@M@HHble MUKDOKOHmMPOJepPsbl U MUKponpoueccopbl, 0cobenHocmu apxumexkmypbvl u
npocpammupoearus

2.1. IlpuHIUIBI TOCTPOEHUS COBPEMEHHBIX MUKPOKOHTPOJUIEPOB U MUKPOIIPOLIECCOPOB

OCHOBBI IIOCTPOEHHUS] MMKPONPOLECCOPHbIX cucTeM. OO000IIeHHas MHUKPOIpPOLecCOpHast
CHUCTEMA: OCHOBHBbIE IPUHLMIIBI IIOCTPOEHUs, uepapxus Habopa omnepanuil. OO0o0OLIIEeHHAsS
CTpyKTypHasi cxema Mukponporeccopa (MII). Pasnuunbie apxutextypsl MII. Ha3nauenue
OCHOBHBIX OJIOKOB apxXUTeKTypbl MII sapa. AKKyMynsaTop W pErucTpbl OOILIEro Ha3HA4YeHHs,
PETUCTPBI CNIENNAIbHOIO Ha3HaueHHd. [IoHsATHE cBEXONEpaTUBHOIO 3allOMHHAIOIIETO YCTPOWCTBA
(CO3Y) u ero naznauenue. [lonstue ¢uara. Haznauenue u cogepxanue perucrpa ¢uaros B MII u
MukpokoHTposuiepax (MK). Apudmernyecko-iorndeckoe yCTpoucTBo. MynbTHIIEKCUPOBaHNE
HIMH. YTIpaBlIeHUE NaMsIThIO U BHEIIHUMHU YCTPOHCTBAMM..

2.2. OcoOGeHHOCTH apXUTEKTYphl U nporpamMmmupoBanust MIT,MK

[TonssTue m opranmsauus uHTepdeiica. Tumbl obmena uHpopManuel (BHYTPUCHCTEMHBIE
NEePEChUIKN): MPOTrpaMMHBIA OOMEH, OOMEH IO NpepbIBaHHIO, OOMEH C HPSAMBIM JOCTYIOM K
namsATH. YTPaBISIOUIME CUTHAJAbl W OpraHu3alus pa3jMyYHbIX TUIOB oOMeHa HWH(popMaluen.
CrekoBast maMsTh, OpraHu3anus U HazHaueHue. CriocoObl 0OpallieHus K BHEITHUM YCTPOHCTBAM..

3. Muxponpoueccopsl i MUKDOKOHMPOILEDYL, ocobenHocmu apxumexkniypul u
npocpammupoearusl. Pa3pa60ml<a ajicopummoe U npoeknupoeariue npocpamm HAa A3blKe
ACC€M6JZ€D. Opeanuzayus obmena daunvimu. Ocrosbl KOHd)uZVDuDOGClHu}Z uud)DOGbZX YCMPOUCmE U
MUKDOKOHRMPOJINEPOS.

3.1. Mukpomnpoiieccopbl 1 MUKPOKOHTPOJIJIEPHI, 0OCOOEHHOCTH apXUTEKTYPhI U
KOH(UTypUpPOBaHUS

ApXHUTEKTypa OJHOKpPUCTANBbHBIX MHUKpoKoHTposuiepoB (MK), o0o6menHas cTpykTypHas
cxema. Ilomstue ammaparHoil u nporpammoi wmoxened MK.. Opranmzanmsa namsatu MK,
BHYTPEHHSSI MaMsTh IPOrpaMM U JIaHHBIX, OpraHU3alus aJlpecHOro npocrpaHcTBa. OpraHuzanus
creka. Cxema CHHXPOHU3alMK, IPOrpaMMHasi HaCTpOolKa TaKTOBOM 4acToThl. [loHATHE KOMaHIHOTO
U MammHHOro 1ukioB. [loHsTHe mpepwiBanuii M ocobeHHocTH ux obOpabotku B MK u MIL
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Opranuzanus uHTepQEiicoB BBOIa-BBIBOJIA: MapaJICIbHBIE TIOPTHI, KBa3UABYHAIIPABICHHBIE TIOPTHI
C MPOrpaMMHON HACTPOWKOM OTAENbHBIX JUHUN Ha BBOJI WJIM BBIBOJ, OCOOCHHOCTH CXEMOTEXHUKH
0JTHOTO U3 pa3psnoB nopra. Onucanue cucremsl komana MK. Ctpykrypa u ¢popmar acceMOiepHOi
komanael MK. Koa onepanuu u MammHHBIE KOJIbl KOMaHI. MallMHHO-OPUEHTUPOBAHHBIN SI3bIK
AccembOiiep. AccembiepHas cTpoka: (hopMar CTPOKH, pa3IeIuTeNI, CICIHPUKATOPBI IS YKa3aHUs
MPUHATON HOTAllMK JaHHBIX, KOMMeHTapuil. OCHOBHbIC (YHKIIMOHAJIBHBIC T'PYIIBI KOMaHA (Ha
s3pike Accembnep). [lonsTHe 1uKIa W crmocoObl ero opraHuzanuu. OpraHu3anus NEpexoJ0B B
mporpamMme, YCJIOBHbIE M 0Oe3ycloBHBIE mepexoabl. JMpekTuBbl accemOiepa Kak CpeicTBa
o0JieryeHus] MpOrpaMMHUPOBAHUSL U OTJIAJKH TporpamMm. AcceMOsiep, KOMIIOHOBIIMK M OTJIATIHK
nporpamMm. OOmMi MOAXOJ K NMPOSKTHPOBAHUIO MPHUKIAIHBIX MPOTPAMM: 3ajladya — ajirOpPUTM —
BEIOOp SI3bIKAa MPOTPAMMHUPOBAHMS (SI3BIK HU3KOTO HJIM BBICOKOTO YPOBHSI) — TPAHCISIHS —
CUMYJISIIIUS TIPOTPAaMMBbl — UCTIPABJICHHE OITUOOK — TPAHCIALNS — MPOTpaMMa B MAllIMHHBIX KOJIax -

IMyJSIMS  —  OLeHKa  pe3ynbrara..  CoBpeMEHHbIE  OTIQJA0YHbIE  KOMIUIEKCHl  JUIS
MUKPOKOHTPOJIIIEPOB. Muxkpormnpoiieccopbl u MUKPOKOHTPOJUIEPHIL, 0COOEHHOCTH
IpOrpaMMHUPOBAHMUS..

3.2. Ilepudepuiinbie yCTpoiicTBa MUKPOKOHTPOJIEPOB U MUKPOIIPOLIECCOPOB, 0COOEHHOCTH
KOH(HUTypHPOBAHUS

OcoOeHHOCTH BKJIIOYEHUS, KOHQUIypHpoBaHMsA, HacTpoiiku u omiaaky MK u  MII
(MOAKITIOYEHNE TEHEepaTopoB, KOH(MUTYpUPOBAHHE W HACTPOWKA OCHOBHBIX (DYHKIIMOHAJIBHBIX
0JIOKOB, PaCHOJOXKEHHBIX Ha KpucCTajule — noprtos, Taiimepos, ALl u T.1.). Kondurypuposuue
nepudepuiiHpix ycrpoiicTB Ha npumepe TaiimepoB MK. Cucrema npepsiBanuii MK, ocobenHocTu
00paboTku npepriBanuii B MK..

4. IIpumenenue nepudeputinbix U 6CHOMo2amenbHblx uhmezpanvublx ycmpoiicme 6 MIIC

4.1. IlpumeHeHue nociae10BaTeNIbHBIX U apasuieabHbIX uHTedeiicoB B MIIC.
[TocnenoBarenbHble U napauienbHble uHTEpQeiics 11t MIIC.. Tlpumeps! koHpUTypupOBaHUs

nocienoBarenbHbIX UHTep(deiicoB MK, Ha npumepe paboThl ¢ mocieaoBaTeNbHBIM HHTEpheHcoM
USART..

4.2. Buapl namsTH, UCIIONIb3yeMble B IU(POBBIX CUCTEMAX.

Buasl mamstu, ucnonbslyemblie B IUGPOBBIX CHCTEMax. 3arnoMuHamommue ycrpoiicta (3Y),
OCHOBHbIE mapameTpbl. [loHsATHS omepaTHBHOro 3amoMmMuHamomero ycrpoiictea (O3Y) wu
nocTostHHOrO 3anmomuHaromiero ycrpoiictsa (I13Y). Macounsie 13V, mporpammupyemoe I[13Y
(TIT13Y), nepenporpammupyemoe (PII3Y). Obnactu npumenenus. Ynpasistomue curqansl. O3Y —
NPUHIUIB XpaHeHUs WH()OpPMAIK, OCHOBHBIE XapaKTEPUCTUKU W TapaMeTpbl padoTel. OTiamuaus
cratnueckoro O3Y u muHammueckoro O3Y. Ilonsatue u HazHaueHne CO3Y. DyHKIMOHAIbHbBIE
cxemsbl oprannzanuu O3Y. [lonkmroyeHne cxem mamsTH, COrJIaCOBaHUE MPOTOKOJIOB. DdmI-namMsTh
- IPUHIMI AEUCTBUS, CTPYKTYPHI (uien-naMsaTH, o0nacTi npuMeHeHus. diasu-naMsaTh B Ka4ecTBe
[13Y MK..

4.3. [Ipon3BOAUTENBHOCTD U OBICTPOAECHCTBHE HU(BPOBBIX YCTPONUCTB.

[TpousBoauTenbHOCT U ObIcTpoAeicTBHE LU(MPOBBIX ycTpoiicTB. CpaBHeHHE IHU(GPOBBIX
YCTPOMCTB MO  Mpou3BoAUTENbHOCTH.  CrocoObl  MOBBIMIEHUS  OBICTPOACHCTBHS U
MIPOU3BOIUTENILHOCTH U (POBBIX YCTPOMCTB. OcoOeHHoOCTH aApPXUTEKTYPHI
BBICOKOIIPOM3BOAUTENBHBIX ~ mponeccopoB.  Ormmumss RISC  wm CISC  apxutextyp
MHUKponporeccopoB. O0mKe cBEJEHUs O CUTHAIBHBIX MPOLIECCOPAX, MHOTOSAAEPHBIX IIpOLieccopax,
“cucreMax Ha Kpucrauie”..
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3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. Onepanuu Haj YrciiaMu B popMate ¢ TiaBaroieid Toukoil. OCoOOeHHOCTH pabOThI ¢
yuciaamu B MK (MI1), ucnionp3zoBanue onepanuii CiBUra, Oepanny Haj YuciiaMu B JBOUYHO-
JECTUUYHOM KOJIE. ;
2. IIpoexktuposanwue nporpamm Ha MK (MII) mnst 3agaq uudpoBoii 00pabOTKH CUTHAIOB.;
3. M3ydenue nocnenoBaTelbHbIX HHTEpQEiicOB 0OMEHa JaHHBIMU Ha puMepe uHTepdeiica
UART. OcoGeHHOCTH KOH(PUTYPUPOBAHUS U HACTPOIKH;
4. N3ydenne nepudepuifHpIX YCTPOUCTB Ha mpumMepe Taiimepa. Opranuzarus 3aaepxxek B MK
(MII) na ocHoBe TaiiMepa. Opranuzauus npeposiBanuii B MK (MII).;
5. IlonsTue koHGUTYpHUPOBAHUS MUKPOKOHTpOJIEpa (MUKpormpoueccopa). Hacrpoiika
ocumuisitopa. Opranusanus HUKIoB, ocooeHHocTH pabotel MK (MII) B “peanbHOM
BpEMEHU;
6. IIpuHIMITBI TPOEKTUPOBAHUS ITporpamMM Ha si3bike AccemOuep s MK (MII). M3yuenue
CUCTEMbI KOMaHJ1 MUKPOKOHTpoJIIepa. PaboTa ¢ mopramu BBO/Ia-BbIBOIA;
7. OcobenHocTH pa3pabOTKH aIrOPUTMOB JUIsI TPOrpamMm Ha si3bike AccemOuep st MK
(MIT). 3HaKkOMCTBO C CUCTEMOI KOMaH/ MUKPOKOHTPOJLIEPa, paboTa ¢ MaCCUBaMU JIaHHBIX B
O3V
8. OCHOBBI BBIYMCIUTEIBHON apupMeTuku. ApupmMeTndeckue 1 JIOTH4ecKre orepatuy ¢
YHCIIAMH B PA3JIMYHBIX CHCTEMax cuuciieHus. Onepanuu Haj 9uciaaMu B popmare ¢
¢dbukcupoBaHHO# TOUKOM. MacmtabupoBaHue..

3.4. Tembl 1a60paTOPHBIX padoT
1. [TpoekTrpoBaHKE U OTIAJKA MPOTPAMM C UCIIOJIB30BaHUEM TIPEPHIBAHUN OT
nepudepuitHeix yctpoiictB MK;
2. [IpoekTupoBaHue U OTIAIKA IPOTPAMM C UCIIOJIE30BAHUEM TOCIIEI0BATEITHHBIX
uHTepdeiicoB oOMeHa nanubiMu Ha mpumepe uarepdeiica (USART);
3. Ctpykrypa u cucrema komang MK PIC18F2520. OcoGeHHOCTH TPOESKTUPOBAHUS
mporpaMM Ha si3bike AccemOep;
4. IlpoexkTrpoBaHue anTOPUTMOB IIU(PPOBOIT 0OPAaOOTKHM CHUTHATIOB, OTJIAKA TPOTPAMM IO
dbopMupoBaHuIo U 00pabOTKE MAaCCHUBOB JAHHBIX.

3.5 KoncyabTanuu

Ayoumopuvie KoHCYAbmauuy no Kypcogomy npoekmy/pabome (KIIP)

1. Bemmonnenue 1-ro 3Tama 3a1aHus MO KypCOBOMY MPOEKTUPOBAHUIO: OMMCAHUE HA3HAYCHUS
u ocoOeHHOCTEeH pabOThl MPOEKTHPYEMOTO yCTpoMcTBa (B COOTBETCTBUHU C
WHJUBUAYAIbHBIM 3aJaHHEM).

2. BrmmosHeHne 2-To dTama 3agaHus M0 KypCOBOMY MPOCKTHPOBAHUIO: ONMUCAaHUE PabOTHI
CXEMBI MPOEKTUPYEMOTO YCTPOICTBA

3. BemonaeHne 3-T0 3Tana 3aJaHus 10 KYpPCOBOMY IMPOCKTUPOBAHUIO: OIMMCAHUE aJTOPUTMA
paboTsI pa3zpabaThIBAEMOT0 YCTPOWCTBA

4. BeimonHeHHE 4-T0 Tana 3aJaHus 10 KypcOBOMY ITPOCSKTHPOBAHUIO: Pa3padOTKa M OTIIaIKa
MPOrpaMMEI Ha s13bIKe AcceMOIiep s pa3pabaThiBaeMOro yCTpOHCTBa

I'pynnosvie koncyromayuu no pazoenam oucyuniurst (I'K)

1. OOGcyxneHue MaTepualoB MO BompocaMm pazzaena "OOmmue cBeneHUs O HH(POBBIX
ycTpoiicTBax, opMar npeacraBieHus yncena B LU(poBeix ycTpoiicTBax. [Ipeacrasnenue
yucen B LUQPOBBIX ycTpoiicTBax. Omnepanuu Haj YUCIaMH B Pa3IMYHBIX CHUCTEMax
cunciaeHus."
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Ob6cyxnenue 3amanuii paszeny "OOImMe NPUHIMIIBI TOCTPOESHUS MUKPOIIPOLECCOPHBIX
cucteM. OCOOEHHOCTH apXUTEKTYpPhl MUKPOKOHTPOJIJIEPOB U MUKPOIIPOIieccOpoB. OCHOBBI
MIPOCKTUPOBAHUSI YCTPOMCTB Ha &8-MU Pa3psAHBIX MHUKPOKOHTPOJUIEpAX, OpraHU3alus
LUKJIOB 1 00paboTKa MacCUBOB JIaHHBIX."
OO6cyxneHue 3a1anuii pasaerny "MUKpOIIPOLecCOpbl U MUKPOKOHTPOIIIEPBI, 0COOCHHOCTH
apXUTEKTyphl W MporpamMmupoBaHus. Pa3paGoTka ajaroputMoB M MHPOEKTUPOBAHHE
mporpaMMm  Ha si3pike  Accembnep. Opranusanus oOMeHa JaHHBIMA.  OCHOBBI
KOH(MUTYpHpOBaHUS IUPPOBBIX YCTPOUCTB U MUKPOKOHTPOJLIEPOB."
OO6cyxnenue 3amanuii pasgeny "llpuMeHeHue mnepuepuHBIX U BCIIOMOTATEIBHBIX
WHTETPAIBbHBIX YCTPOWCTB, MpuMeHseMblXx npu mnoctpoeHud MIIC. OcHoBBI paboTHI ¢
nepudepuiinbiMu  ycrpoiictBamu.  Ilomsitme w  oOpaboTka  mpephIBaHH B
MUKpPOKOHTpoJuiepax. [Ipou3BoauTeNbHOCT, U OBICTpoOAEHcTBUE LU(POBBIX YCTPOMHCTB,
OpraHm3aIys ¥ 0COOEHHOCTH apXUTCKTYpPHL."

Hnousuodyanvrvie KoHcyiomayuyu no Kypcosomy npoemy /pabome (MKKII)

Brinonnenue 1-ro srana 3agaHus Mo KypcoBOMY MPOESKTUPOBAHUIO: ONTMCAHUE HA3HAUYCHUS
U 0COOCHHOCTEW paboOThl MPOEKTUPYEMOro YCTpOoHCTBA (B  COOTBETCTBUU  C
WHJIMBUIYQJIbHBIM 32/IAaHHEM).
Breinmonnenue 2-ro 3tama 3aJaHus MO KYpCOBOMY IMPOEKTUPOBAHHIO: OMHCAHHE PabOThI
CXEMBI POCKTUPYEMOT'O YCTPOHUCTBA
Boinmonnenue 3-ro sTama 3agaHus Mo KypcoOBOMY MPOEKTUPOBAHUIO: OMMCAHKUE AITOPUTMA
paboThI pa3zpabaThIBAEMOT0 YCTPOUCTBA
Brinonnenue 4-ro 3Tana 3aaHus 1o KypcoBOMY MPOEKTUPOBAHUIO: pa3pabOTKa U OTIaAKa
MporpamMMBbl Ha si3bike AcceMmOmep Jiist pa3padbaTbiBa€MOro yCTpOUCTBa

Texywuti konmpoas (TK)

KoHncynpranum HanpaiaeHbl Ha 0OCYKIEHHE BBIIIOJIHEHUS MHAUBUAYAJIbHbBIX 3a/laHUi 1O
pazzneny "OOmue cBeneHHst 0 HUGPOBBIX yCTPOICTBax, popMar MPeACTaBICHHS YUCE B
mudpoBeIx ycrpoiicTBax. IlpeacraBienue ymcen B muGpoOBBIX ycTpoiicTBax. Omnepanun
HaJ| YUCJIAMH B PA3IMYHBIX CUCTEMAX CUMCIICHMS."

KoHcynpranum HanpasiieHbl Ha 0OCYXA€HHE BBINOIHEHNUS UHIMBUYaIbHBIX 3a/laHui JUIs
BBINOJIHEHUS] KOHTPOJIBHBIX MEpONpUATHH mo pasgeny "OOmmMe MpUHLIUIBI MOCTPOCHUS
MUKpONPOLIECCOPHBIX cHUcTeM. (OCOOEHHOCTH apXMUTEKTYpbl MHUKPOKOHTPOJUIEPOB U
MHUKpornponeccopoB. OCHOBBI NIPOEKTUPOBAHUS YCTPOWCTB Ha 8-MH  Pa3psIHBIX
MUKPOKOHTPOJUIEpaX, OpraHu3aius [UKJIOB U 00paboTKa MacCUBOB JaHHbIX."
KoHcynbranuu HanpasiieHbl Ha 00CYX/1€HUE BBIMOJIHEHUS MHIUBUAYATbHBIX 3aaHUl JUIs
BBIIIOJTHEHUSI  KOHTPOJIBHBIX ~ MEpOnpHsSITUA 1o  pasfeny "Mukponpoueccopsl U
MHUKPOKOHTPOJUIEPbI, OCOOCHHOCTH apXUTEKTYpbl M IporpaMmupoBaHus. Pa3paborka
QITOPUTMOB U NPOEKTHUPOBAHUE MpOrpaMM Ha si3bike Accembiuep. Opranuzanus oOMeHa
naHHbIMU. OCHOBBI KOHPUTYPHUPOBAHUS IUPPOBBIX YCTPOHCTB U MUKPOKOHTPOJLIEPOB."
KoHncynpranum HampasiieHbl Ha 00CYKJ€HUE BBIMOIHEHNUSI MHANBUIYAJIbHBIX 3aaHUN TS
BBITOJIHEHUS] KOHTPOJIBHBIX MEpONpUATHiA 1o pasaeny "llpumeHenue nepudepuitHbIX U
BCIIOMOT'aTeJIbHBIX HMHTErPaJbHBIX YCTPOWCTB, NpUMEHseMbIX Ipu nocrpoeHun MIIC.
OcHoBBI paboThI ¢ nepudepuitnbiMu yerpoiicTBamu. [ToHsaTre 1 00paboTKa NpepbIBaHU B
MUKpPOKOHTpoJuiepax. [Ipou3BoauTeNbHOCT U OBICTpOAEHcTBUE LU(POBBIX YCTPOMNCTB,
OpraHu3aiys 1 0COOEHHOCTH apXUTEKTYpbI"

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT

7 CemecTtp

Kypcogas pa6ora (KP)
I'padguk BbINOJHEHHA KYPCOBOIO IIPOEKTA

Henens

1-4 5-8 9-12 | 13-15 | 3aueTHasa

Paznen

1 2 3 4,5 3amura
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KypCOBOT'O
POEKTa

KypCOBOT'O
IPOCKTA

O0Bem
pazzneina, %

25 25 25 25 -

BrimonmeHHbBIN
00BeM
HapacTarIUM
urorom, %

25 50 75 100 -

Howmep pasznena

Pazgen KYPCOBOI'O ITPOCKTA

1

Beimonnenue 1-ro srana 3aganus no KII: moaroroska otdera ¢ onucanueM
Ha3HAYEHUS U 0COOEHHOCTEH paboThI MPOEKTUPYEMOTO YCTPOHCTBA (B
COOTBETCTBUM C 33JJAHUEM).

2 Bemonnenue 2-ro 3rana 3aganus no KII: moaroroska oruera ¢ onucanuem
IPUHLMIIAAIBHONW CXEMbI YCTPOMCTBA.

3 Bemonnenue 3-ro 3rana 3aganus no KII: moaroroska otuera ¢ onucanuem
aJropuT™Ma paboThl pa3pabaThIBAEMOr0 YCTPONCTBA.

4 Beinonnenue 4-ro sramna 3aganus no KII: pazpabotka u otinajgka nporpaMmsl
Ha s13bIKe AcceMOIiep 1uis pa3pabaThiBaeMOro yCTPOHCTBA € TIOATOTOBKOM
OTYeTa.

3) Brmonaenue 5-ro stana KII: KOHTpoib MpaBUILHOCTH OPOPMIICHHS TEKCTA

MOSICHUTEILHOM 3aIIMCKH KYpPCOBOI'O ITPOCKTA.
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTeHIIU

Howmep paznena
JUACIUILINHBI (B

OueHo4HOE CPeCTBO
(TUII ¥ HAUMEHOBAHUE)

3amiaHupOBaHHbIE PE3YAbTaThl 00YUYEHUS MO TUCIUILINHE Konpt
COOTBETCTBHUH C
(B COOTBETCTBHHM C pazneiiom 1) WHJIUKaTOPOB n3.1)
1]12]3]4
3HaTh:
0COOEHHOCTH pa3pabOTKU aIrOPUTMOB JIJIsl IPOTPaMM Ha OCHOBE KonTponbhas
MHUKPOKOHTPOJIICPOB Ha S3bIKaX MPOrPaMMHUPOBAHUS HU3KOTO YPOBHS pabora/KonTponsHas pabora
(Accembmnep u 11p.) Nel
[IporpammupoBanue
N/-lonk-2 + (xom)/JTaboparopHas paboTa
Nel
[IporpammupoBanue
(xom)/JlaboparopHas paboTa
No2
MIPUHIIMITE OPTaHU3AINN U QYHKIIMOHUPOBAHUS TU(POBBIX YCTPOKCTB, [IporpamMmmupoBanwe
MHUKPOIPOIIECCOPOB, MUKPOKOHTPOJIIEPOB M MUKPOIPOLIECCOPHBIX CUCTEM (xom)/JIaboparopHas paboTa
(MIIC), hopmar accembnepnoi komanasl MK(MII), ocobennocTu paboTs ¢ W/-Lomes T Ne2
cucremort komana MK(MII)
Ymersb:
BBITIOJTHATH OCHOBHBIC apU(PMETUUECKHE U IOTUYECKUE ONIEPALINU B PA3TMYHBIX [IporpammupoBanue
CUCTEMaX CUUCIICHUS, TPUMEHSAEMBIX B MUKPOITPOLIECCOPHBIX CUCTEMAX N-3omk-1 + | + (xom)/JTaGoparopHas padbota
Nel
MPOBOAMTH MMPOESKTUPOBAHKE U TPOBEPKY PabOTHI MIPOTPaMM Ha OCHOBE [IporpammupoBanue
nocienoBarenbHbIX nHTEpdericoB oomena nanapiMu MK (MII) ¢ N-lonk-e + | + | (xom)/JTabopaTopnas pabota
MCIOJIb30BaHNEM CTCIIMATM3UPOBAHHBIX alMapPaTHBIX U MPOTPAMMHBIX CPEICTB Ne4
MIPOBOIMTH MMPOCKTHPOBAHKE U OTIIAJKY ITPOrPaMM Ha OCHOBE TIeprU(DePUITHBIX [IporpamMmMupoBanwe
ycrpoiictB MK, ¢ UCTIOIh30BaHUEM SI3BIKOB MPOTpaMMHUpOBaHus HU3KOTO ypoBHS | I-lomnk-6 + | + | (kom)/JlaboparopHas paboTa
(Accembnep u nip.) B cnermanbHbix CATIP Ne3
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIEBAEMOCTH
7 cemecTp

®dopma peanuzanuu: 3anmra 3aaaHus
1. JTabopaTtopuast padota Nel (ITporpammupoBanue (kox))
2. JJabopartopnas pabota Ne2 (IIporpammupoBanue (Kox))
3. JlabopatopHas pabota Ne3 (IIporpammupoBanue (Kox))
4. JTaboparopnas padota Ne4 (IIporpammupoBanue (ko))

Dopma peanuzanuu: [TucemenHas padora
1. KorrponbHas padota Nel (KonTpoasHas pabora)

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.
bamibHO-pedTHHTOBas CTPYKTYpa KypCcOBOi pabOTHI ABIsIETCS MpUilokeHueM b.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

Oxzamen (Cemecmp Ne7)
OrneHka 3a OCBOEHHE JUCHMIUIMHBI ONpesenseTcss Ha ocHoBaHuu oreHku 3a KII, cemectpoBoil u
9K3aMCHAIIMOHHON COCTaBJIAIONIMX B COOTBETCTBUM ¢ «llojlockeHHEM O OauIbHO-PEHTHHTOBOM
cucreme st cryaearoB HUY «M3BW» (BAPC).

Kypcosas paboma (KP) (Cemecmp Ne7)
HToroBasi OIlEHKa MO KypCy BBICTABISIETCS IO HMTOTaM OIICHOK, ITOJYYCHHBIX 3a 3K3aMeH U
KYpCOBOU IPOEKT.

B auniom BeICTaBIISIETCS OLIEHKA 32 7 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEpUAIIBI 10 TUCIUITIIMHE IPUBEACHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Ocranenxos, [1. C. MukpokouTposieps! cemeiictBa PIC18. O630p apXuUTeKTyphI : yueOHOe
nocobue 1o Kkypcam "MeTobl 1 ycTpoiicTBa nudposoit o0padoTku curnaios”, "Lludposas u
MUKpPOIIPOLIECCOPHAsl TEXHUKA", "DIIEKTPOHUKA U MUKPOIPOLIECCOPHAsl TEXHUKA'" 110 HAIIPABJICHUIO
"Pammorexnuka" / I1. C. Ocranenkos, Har. uccnen. ya-t "MOU". — M. : U3n-Bo MDBU, 2017. — 56
c.— ISBN 978-5-7046-1813-3.

http://elib.mpei.ru/elib/view.php?id=8927;

2. Ocranenkos, [I. C. OcHOBBI IPOEKTUPOBAHUS YCTPOMCTB HA MUKPOKOHTPOJUIEpaX CEMENCTBA
PIC18 /II. C. Ocranenkos, A. B. lllykun, Har. uccnen. ya-t "MBOU". — M. : Uzn-Bo MOU, 2017. —
36 c.

http://elib.mpei.ru/elib/view.php?id=8925;

3. Ocranenkos, I1. C. OCHOBBI MpUMEHEHHS NTOCIIEI0BATENbHBIX HHTEp(EHcOB 0OMeEHa B
MUKpOKOHTpoJiepax cemerictBa PIC18 : yaueOHOe mocobue mo Kypcam "MeTobl B yCTpOMCTBa

udpoBoii 06padoTku curHanos", "Ludposas u MUKponpoueccopHas TeXHUKa", "DIEKTPOHUKA U
MUKpOIIpolieccopHas TexHuKa" 1o HampasieHuto "Paanorexunuka" / I1. C. Ocranenkos, B. A.
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®unaros, A. B. lllykun, Han. uccnen. yu-t "MON" (HUY"MBHN"). — M. : U3a-80 MBU, 2018. —
52 c.— ISBN 978-5-7046-2024-2.

http://elib.mpei.ru/elib/view.php?id=10448;

4. Ocranenkos, I1. C. [TonynpoBogHUKOBAsI TaMATh 17151 ITU(DPOBBIX YCTPOUCTB : yueOHOE Tocodune
1o Kypcam "DJIeKTpOHHKa U MUKpoIpoleccopHas Texuuka', "Liudpossie ycTpoiicTBa u
MHUKpOIIpoIieccopHas TexHuka'" o HamnpasieHnuto "Pagunorexnuka” / I1. C. Ocranenkos, Harr.
uccnen. yu-t "MON" (HUY"MOBHN"). — M. : U3x-Bo MOU, 2018. — 56 c. — ISBN 978-5-7046-2025-
9.

http://elib.mpei.ru/elib/view.php?id=10449;

5. Ocranienkos, I1. C. O6paboTka nmpepbiBaHUi OT NEPUPEPUIAHBIX YCTPOIMCTB B
MUKpoKOHTpoJuiepax cemeiictBa PIC18 : yueOHoe nocoOue 1o kypcam "DneKTpoHUKaA U
MUKporporeccopHas Texauka", "Lludposas u Muxkpormnporeccopnas texuuka", "Metoasl 1
ycTpoiicTBa ¢ poBoii 00padoTku curnanos" no Hanpasienuto "Pagunorexnuka” / I1. C.
OcranenkoB, B. A. ®unaros, A. B. llykun, Ham. uccnen. ya-t "MOU" (HUY"MDU"). — M. : U3n-
B0 MOU, 2019. — 60 c. — ISBN 978-5-7046-2137-9.

http://elib.mpei.ru/elib/view.php?id=10878;

6. Ocranenkos, [1. C. OCHOBBI MUKPOIIPOLIECCOPHOM TEXHUKHU B IMPUIOKEHUH K IUPPOBOIA
00paboTke curHasuoB : yuebHoe rmocodue mno kypcam "Ludposas u MukpomnporeccopHas TexHuka'",
"Lludposast o6pabotka curaanos", "YcrpoiicTtBa 00pabOTKH CUTHAJIOB HAa IPOTPAMMHUPYEMBIX
JIOTUYECKUX UHTETrpalibHbIX cxemax' mo Harmpasienuto "Pagnorexnuka" / I1. C. Ocranenkos, E. 1.
Conosbes, A. B. lllykun, Hau. uccnen. yu-t "MOU" (HUY"MOH"). — Mocksa : U3x-80 MOU,
2020. — 60 c. — ISBN 978-5-7046-2308-3.

http://elib.mpei.ru/elib/view.php?id=11178;

7. A. M. Caxues, U. C. Trippiikun- "Ludpossie yeTpolicTBa 1 MUKPOIIPOLIECCOPHI",
W3narensctBOo: "30m0T0M Kooc", HoBocubupcek, 2015 - (158 c.)
https://biblioclub.ru/index.php?page=book&id=458701,

8. H. U. 3aen- "Paguomodurenbekue koncTpykinuu Ha PIC-mukpokonTposuiepax", M31areiabcTBo:
"COJIOH-TTPECC", Mocksa, 2011 - (238 c.)
https://biblioclub.ru/index.php?page=book&id=227236.

5.2 JInueH3MO0HHOE 1 CBOOOIHO pacnpocTPpaHsieMoe NPOrpaMMHoOe ofecrevyeHme:
. C1O "TIpomereit";

. Office / Poccuiickuii makeT opHUCHBIX MPOrpamMm;

. Windows / OnepanionHas cucrema cemeiictpa Linux;

. Buneoxondepentuu (Maitng, Coepmxkas, BK u np);

. Acrobat Reader;

. SmathStudio;

. Libre Office;

MPLab;

. OC Linux.

O 0N UTAWN —

5.3 UnTepHeT-pecypchl, BKIWYast NpodeccuoHaIbHbIe 6a3bl JAHHBIX U HH(OPMAIMOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u01MoTeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi ssiekTponHas 6ubanoreka - https://elibrary.ru/

4. HanmoHabHAas 3J1eKTPOHHAasi 6ubsmoreka - https://rusneb.ru/

5. 3BC "KoncyasTant crygenta' - http://www.studentlibrary.ru/

6. ba3a nannbix IEL n3nareancrBa IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true
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7. daexkrponnasi oudauoreka MOU (36 MIMN) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun nomeneHus Homep ayauropun, Ocnamenne
HauMeHOBaHMe
VYueOunbie aynuropun uig | JK-120, MamuHHbIM cepBep, KOHIULMOHEP
MPOBEICHUS JIEKITMOHHBIX 3a;1 MBI

3aHATHI U TEKYLIETO
KOHTPOJIA

A-400, Yuebnas
ayautopus "A"

napra, CTyJj, J0CKa MeJIOBasi, DKpaH
MHTEPAKTUBHBIN, KOJIOHKH 3BYKOBBIE,
MYJIbTUMEIUNHBIN IPOEKTOP, JOCKA

MapKepHasl, KOMIBIOTEP IEPCOHAIbHBIN

Y4eOHbIe ayAUTOPUH IS E-704/13, CTOJI TIPEIOIaBaTesl, CTON yU4eOHBI|, CTYII,
MIPOBEICHUS KomrerotepHo- JIOCKa MapKepHasi, KOMITbIOTEP
NPaKTUYCCKHUX 3aHITUH, BBIYMCIIUTEIbHAS MePCOHATBHBIN
KP u KII nabopaTopus
Y4eOHbIC ayUTOPHUH IS E-704/13, CTOJI TIPEIOIaBaTesl, CTOJI yU4eOHBIH, CTYII,
IIPOBEICHUS KomrsrotepHo- JIOCKa MapKepHasi, KOMITbIOTEP
1a00paTOPHBIX 3aHATHIA BBEIYHCIIATEBHAS HIEPCOHATBHBIH
nabopaTopus
Y4eOHbIC ayUTOPHUH IS E-704/11, YueOnas CTOJI TIPEIIO/IaBaTeIsl, CTOJ, CTYJ, mKad,
IPOBEICHUS naboparopus PITY BEIIIAJIKA JUIS OJIEKIbI, JOCKA MEJIOBas,
IIPOMEKYTOUHOM kad. "dopc" 1a00paTOpPHBIA CTEHI, 000pyIOBaHHE
arrecTauu CICUATM3UPOBAHHOE, TEJICBH30D, yU4eOHO-
HarJIsaHoe Imocoone
ITomewmenus s HTB-303, CTOJI KOMIIBIOTEPHBIH, CTYI, CTOJ
CaMOCTOSTEIIbHOM PabOTHI JlexumronHas [MACEMEHHBIN, BEMIAIKA I OB,
ayJIUTOpHUS KOMIIBIOTEPHAs CETh C BBIX0JI0OM B MIHTEpHET,

KOMITBIOTED IIEPCOHAIbHBINA, IPUHTED,
KOHIULIHOHED

TTomemenust misa

E-703/1, Kabuner

CTEJUIaX, CTOJ, CTYJ, ImKad, KOMIIBIOTEP

KOHCYJIbTUPOBAHUS COTPYJIHUKOB NEPCOHANBHBIN, IPUHTEP, KHUTH, YYCOHHKH,
mocoous
TTomemenust misa E-704/14, o0opyoBaHuE ISl SKCIIEPEMEHTOB,
XpaHeHus: 000pyIOBaHUS [Tomemenue xag. 3armacHble KOMITIEKTYIOIINE AJIs
1 y4eOHOTOo MHBEHTaps "OOPC" 000pyOBaHus
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

[udpoBas u MukpomnpoleccopHasi TEXHUKA

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5

Kontponbnas padora Nel (KortponbHas padota)

Jlabopatopnas padora Nel (IIporpammupoBanue (Kox))
JlabopaTtopHnas pabora Ne2 (IIporpammupoBanue (ko))
Jlabopatopnast pabota Ne3 (IIporpammupoBanue (Kox))
JlabopaTtopHnas pabota Ne4 (IIporpammupoBanue (Kox))

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Howmep
paznena

Nunexc
KM:

KM-

[EEN

KM-

KM-

KM-

Paznen mucruninHbl
Henens

KM:

12

15

OO6mmue cBeeHus 0 HUPPOBBIX YCTPOHUCTBAX,
(bopMaThI IPEICTABICHIS YUCEN B IU(DPOBBIX
ycrpoiicTBax. Onepanuu HaJl YMCIaMH B Pa3TUYHBIX
CUCTEMaX CUHCIICHHS

11

O6mue cBeaeHus o MUPPOBLIX yCTpoKcTBaxX, popmar
MIPEJICTABJICHUS YUCEIl B ITU(POBBIX YCTPOMCTBAX.

1.2

OnepauHH Haa 9YruCIaMU B Pa3JIMYHBIX CUCTEMAX
CUHUCJICHUA

CoBpeMeHHbIE MUKPOKOHTPOJIEPHI U
MHUKPOIIPOIIECCOPHI, 0COOEHHOCTU apXUTEKTYPhI U
IpOTrpaMMUPOBAHUS

2.1

[TpyHIMIIBI TOCTPOEHUS! COBPEMEHHBIX
MHUKPOKOHTPOJUIEPOB M MUKPOIIPOLIECCOPOB

2.2

OCo0eHHOCTH apXUTEKTYPhl U IPOTPAMMHUPOBAHUS
MII,MK

Muxkponpoueccopbl © MUKPOKOHTPOJLIEPHI,
O0COOEHHOCTH apXUTEKTYPhl U IPOTPaMMHUPOBAHUSI.
Pa3pa0oTka anropuTMoB ¥ IPOEKTUPOBAHHE
nporpamm Ha si3bike AccemOiep. Opranuzanus
oOMmeHa JaHHBIMU. OCHOBBI KOH(PUTYPHUPOBAHHUS
1IU(POBBIX YCTPOUCTB U MUKPOKOHTPOJLIEPOB.

3.1

Mukpornponeccopbl ¥ MUKPOKOHTPOJLIEPHI,
0COOCHHOCTH apXUTEKTYPhl U KOHPUTYPUPOBAHUS

3.2

[Tepudepuiinpie ycTpoiicTBa MUKPOKOHTPOIIIEPOB U
MHUKPOIIPOLIECCOPOB, 0COOEHHOCTH
KOH(UTypHpPOBaHUS

[Tpumenenue nepudepuitHbIX U BCIIOMOTaTENbHbBIX
MHTETrpasIbHbIX ycTpoiicTB B MIIC

4.1

[TprMeHeHne TOCIeI0BATENFHBIX W TApAIIISTbHBIX
unredericos B MIIC.
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4.2 Buas! namsTu, ucnonb3yeMble B IUPPOBBIX CUCTEMAX. + +
43 [Ipon3BoaANTENHLHOCTD M OBICTPOACHCTBHE U(PPOBBIX 4 +

’ YCTPOMCTB.
Bec KM, %:| 10 | 15 | 25 | 25 | 25

22




BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA

KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

[udpoBas u MukpormnpolieccopHasi TEXHUKa

IIpuioxenue b

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

Hepeqenb KOHTPOJ/IbHBIX MEPOHPHﬂTI/Iﬁ TEKYIIEIr0 KOHTPOJAHA YCIIEBA€eMOCTH 110 KprOBOﬁ

padore:
KM-1
KM-2
KM-3
KM-4
KM-5

Bremonnenue 1-ro 3tana 3aganus mmo KII
Brimonaenue 2-ro >tamna 3agadus mo KI1
Bremonnenue 3-ro 3tana 3aganus mmo KII
Brimonmaenue 4-ro stamna 3agadus mo KIIT
Brmommenne 5-ro 3ramna 3aganmsa mo KII

Bujx npome:xxyTouHoii arrecranmu — 3amura KP.

Howmep
paszena

Nunexc
Pa3nen kypcoBoro mpoekta/KypcoBoi KM:

KM-

[HEN

KM-

KM-

KM-

KM-

paboTsl Henens
KM:

12

15

15

Bremonnenue 1-ro 3tana 3amanus mo KlI: moaroroska
OTYEeTa C ONMCAHUEM Ha3HAYEHUS U 0COOSHHOCTEN
paboThl MPOESKTUPYEMOTO YCTPOICTBA (B
COOTBETCTBUU C 3aJJaHUEM).

Brimonaenue 2-ro sramna 3agaaud mo KI1: moaroroska
OTYETa C OMMCAHUEM IPUHLUINAIBHON CXEMBI
YCTPOMCTBA.

Bemonnenue 3-ro 3rana 3aganus no KII: noaroroska
oTyeTa C OMMCAHUEM aIrOpUTMa pabOThI
pa3pabaTbIBA€MOro YCTpOHCTBA.

Beimonnenue 4-ro srana 3aganus no KII: pazpaborka
U OTJIa/IKa MporpaMmsbl Ha si3bike AccemOep ass
pa3pabaThIBaEMOTr0 yCTPOMCTBA € TIOATOTOBKOI
oTyera.

Bemonnenue 5-ro 3rana KII: koHTpons
IPAaBUJIBHOCTH 0(OPMIIEHHSI TEKCTA MOSICHUTEIbHON
3aIIUCKHA KypCOBOTO IIPOEKTA.

Bec KM, %:

25

25

25

20

23




