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

Hanpasienue noaroroBku/cnenuanbHocTh: 12.04.04 Buorexunyeckue cucreMbl M TEXHOJIOTHH

HaunmeHoBaHue 06pa30BaTeJI])H0]71 nporpamMmmabl: PaIll/IOZ)JIeKTpOHI/IKa B OMOTEeXHHYECKHX H MECAUIIUMHCKHUX
anmapartrax u cucremax

YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHHe - MarucTrparypa

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
NUP®POBAS U MUKPOIIPOLECCOPHAS TEXHUKA

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
MpPOrpamMMbl:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.07.02.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 3;

Yacos (Bcero) no yueoHomy
MJIAHY:

108 yacoB

Jlekuuu

3 cemectp - 32 yaca;

HpaKTuquKne 3aHATHA

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

JlabopaTopHbie padoThI

3 cemecTp - 16 yacos;

Kouncynbranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

3 cemectp - 59,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:
KontpoabsHas padora
IIporpammupoBanue (kKo1)

IIpomeskyTouHast aTTecTALUS:

3auyer ¢ OLEHKOM

3 cemectp - 0,3 yaca;
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NPOI'PAMMY COCTABMUJI:
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1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI
Heab ocBoeHHs] MTUCHHMNJIMHBI: L[elb OCBOEHUS AMCIUIUIMHBI COCTOMT B HM3YYCHHUH 0a30BBIX
MPHUHIIMIIOB TOCTPOCHHS IU(PPOBBIX YCTPOUCTB, ApPXUTEKTYp MPOIECCOPOB U MHKPOKOHTPOJUIEPOB;
OCHOBHBIX XapaKTCPUCTUK IUPPOBBIX YCTPOWCTB; OCOOCHHOCTEW IPOCKTHPOBAHUS IPOTPaMM LIS
YCTPOMCTB TU(PPOBOH 0OpaOOTKH CUTHAJIOB C HCIIOJIB30BAHHEM SI3BIKOB MPOTPAMMHPOBAHHS HU3KOTO
YPOBHSL..
3agauu AUCHUILIMHBI
- U3y4eHue 0a30BbIX MIPUHITUIIOB TOCTPOCHUS ITUPPOBBIX YCTPOUCTB;
- U3y4eHHe 0COOCHHOCTEH pealin3aluy apXUTEKTYp MPOLECCOPOB U MUKPOKOHTPOJLIEPOB;
- IpUOOPETEHNE HABBIKOB MTPOSKTHUPOBAHUS IPOTpaMM B criennain3upoBanHbix CATIP st
yCTpoicTB U(ppoBoii 06pabOTKM CUTHATIOB HA OCHOBE MUKPOKOHTPOJLICPOB;
- IOCTPOCHKE BBIYUCIUTEIBHBIX aJITOPUTMOB JIJISl peIIeHHs 3a/1a4 (POPMUPOBAHHS U 00paOOTKH
CUTHAJIOB.

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

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIIeTeHIINH HH/IMKATOPA A0CTHKEHHS
KOMIeTeHIIHH
[IK-2 CnocobHoCTh N/-1nk-2 Pa3pabateiBaeT SHaTb.
IIPOCKTHPOBATS CTPYKTYpHBIE, - 0COOEHHOCTH Pa3pabOTKH AJTOPUTMOB
OMOTEXHUUYECKHE CUCTEMBI | (YHKIIMOHAIbHBIE U AT IIpOrpaMM Ha OCHOBE

OMOTEXHUYECKUX CUCTEM U nx | IPOTPaMMHUPOBAHNA HU3KOI'O YPOBHA

KOMIIOHEHTOB (Accembunep u 11p.);
- IPUHIIUITBI OPTaHU3AIMH U

(byHKIMOHUPOBAaHUS H(POBBIX
YCTPOMCTB, MUKPOIIPOLIECCOPOB,
MUKPOKOHTPOJUIEPOB U
MuKkponpoueccopHbix cuctem (MIIC),
dbopmart accemOIEepHOM KOMaH/IbI
MK(MII), ocobeHHOCTH PabOTHI C
cuctemoit komana MK(MII).

YMETB:
- BBIMOJIHATH OCHOBHBIE apU(MeTHIecKue

Y JIOTUYECKHE OTIEepaIiK B Pa3IMYHbIX
CHUCTEMax CUMCIICHHUS], IPUMEHSIEMBIX B
MHUKPOIIPOILIECCOPHBIX CUCTEMAX;

- IPOBOANTH MPOEKTUPOBAHUE U OTIIAJKY
MIPOrpaMM Ha OCHOBE MepudepuitHbIX
yctpoiicts MK, ¢ ucnons3oBanuem
SI3LIKOB TIPOTPAMMHUPOBAHUST HU3KOTO
ypoBHs (AccemOep u Ip.) B CHIEIUATBHBIX
CAIIP;

- MPOBOAUTH MPOEKTUPOBAHUE U MTPOBEPKY
paboTHI IPOrPaMM Ha OCHOBE
MoCIeA0BaTENbHBIX HHTEP(EiicoB 0OMeHa
nmanaeiMu MK (MII) ¢ ucnonbszoBanuem
CIIEUATTM3UPOBAHHBIX AlMapaTHBIX U
MIPOTPaMMHBIX CPEJICTB.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JucuumnimHa OTHOCHUTCS K OCHOBHOW mpodecCHOHaIbHOM 00pa3oBaTeNpHOM IMporpaMme
PagnosnexTpoHrka B OMOTEXHHYECKMX M MEIWIMHCKHX ammaparax u cucremax (mamee — OIIOII),
HarpaBjeHus: noArotoBku 12.04.04 buorexHWyeckne CHCTEMBl U TEXHOJIOTMH, YPOBEHb OOpa3OBaHUSI:
BhICIIee 00pa30BaHUE - MAarUCTPaTypa.

TpeOoBanus K BXOAHBIM 3HAHUSAM U YMECHUSM:

- 3HaTh OCHOBHI TEOPUH U 0OPAOOTKU AUCKPETHBIX CUTHAJIOB

- 3HaTh NPUHIUIBI 1CHCTBUS HUPPOBBIX JIOTHYECKUX YCTPOHCTB

- 3HaTh OCHOBBI TEOPUH MTOCTPOCHHSI aJITOPUTMOB;

- YMETh NPOBOANTH JIOTHYECKUH CHHTE3 MU(PPOBBIX YCTPOICTB C 3aJJaHHBIMHU ITapaMeTPaMu
- YMETh POBOJMUTH aHATU3 (PYHKIIMOHUPOBAHUS U(POBBIX YCTPOICTB

Pe3ynbpTaThl 00y4eHus, MoJIydeHHbIE P OCBOEHUM JUCLUIUIMHBI, HEOOXOAMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.



3. CTPYKTYPA U COAEP)KAHUE JTUCIHUITJIMHBbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

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 OOmue cBeneHus 0 26 3 8 4 - - - - - - 14 - 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 meopemuyueckoz0 mamepuana: Vzyaenne
CHCTeMax CUHCIICHUS JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
1.1 OO0mrie cBeeHus O 12 4 2 - - - - - - 6 - "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 CUCTEMaX CUMCICHHUS."
YCTPOMCTBAX. 110020mogKa K NpaKmuuecKum 3auAMuam:
1.2 Onepanuu Haj 14 4 2 - - - - - - 8 - 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 Toukol. MaciurabupoBanue
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 HEOOXOAUMO
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NpeIBapUTEIbHO N3YYUTh MaTepHa 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 KOHmpoJio:
3amura maboparopHoit paboTsr Nel.
[MToBTOpenue marepuana no paszaerny "OOmue
MPUHIUIIBI TOCTPOEHHSI MHUKPOITPOIIECCOPHBIX
cucreM. OCOOEHHOCTH apXUTEKTYPbI
MHUKPOKOHTPOJUIEPOB U MUKPOIPOLIECCOPOB.
OCHOBBI ITPOCKTUPOBAHUS YCTPOICTB Ha §-MHU
Pa3psLIHBIX MUKPOKOHTPOJIEPAX, OpraHu3aIus
IIMKJIOB U 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
udpoBsIx ycrpoiicTBax. Onepanun Haj
YHICIAMHU B PA3JIMYHBIX CHUCTEMaX CUHUCICHHUS."

CoBpeMeHHbIe
MHUKPOKOHTPOJLIEPHI U
MHKPOIPOIIECCOPBI,
0COOEHHOCTH
APXUTEKTYPHI U
POrpaMMUPOBAHUSI

28

16

2.1

[TprHIMTBI TOCTPOCHUS
COBPEMEHHBIX
MHUKPOKOHTDPOJUIEPOB U
MUKpPOIPOIIECCOPOB

14

2.2

OcobennocT
APXUTEKTYPHI U
NIPOTPaMMHPOBAHHUSA
MIT,MK

14

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.

28

16

3.1

Muxkponpoueccopsl 1
MHUKPOKOHTPOJIIEPHI,
0COOEHHOCTH
aApXHUTEKTYPHl U
KOH(QUTypHpOBaHUS

14

3.2

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

14

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

25.7

13.7

4.1

IIpumenenue
TIOCIIE/I0BATENLHBIX U
TIapauIebHBIX
unredetico B MIIC.

14.7

8.7

4.2

Bunpr namsTu,
WCIOJIb3YEMBIE B
IUPPOBBIX CUCTEMAX.

11

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' Marepuainy.
JIOTIOMTHUTETBHO CTYICHTY HEOOX0ANMO
W3YYUTH JTUTEPATypPy U pazodpaTh MpUMeEpHI
BBITIOJTHEHUS TIOJ00HBIX 3aaanuid. [IpoBepka
JIOMAIITHETO 3a/1aHUs IPOBOIUTCS IO
MIPEJCTaBICHHBIM MUCBMEHHBIM paboTaM.
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Iloo20mogka K meKkyuiemy KOHmMpoio:
3amura 1abopaTtopHOi paboThl N4,
IToBTOpeHune maTepuaa 1o pasaeiny
"[IpumeHenne nepudepuitHbIX 1
BCIIOMOTATEIbHBIX HHTETPATIbHBIX YCTPOKCTB,
npuMeHseMbIx npu moctpoeHur MIIC. OcHOBEI
paboThl ¢ mepudepuitHBIME YCTPOHCTBAMH.
[onsaTue n 06paboTKa MpepHIBaHUN B
MHUKPOKOHTpOJLIEpax. [Ipon3BOUTEIFHOCTD U
ObIcTposeiicTBUE NU(POBBIX YCTPONUCTB,
OpraHu3aIys U 0COOEHHOCTH apXUTEKTypHI"
I10020mogKa K npaKmuueckum 3auAmuam:
Tema nmpakTudeckoro 3aHatus Ne6 - M3yuenue
nepudepuiHbIX YCTPOICTB Ha IpUMEpe
Taitmepa. Opranusanus 3aaepxek B MII (MK)
Ha OCHOBE Taiimepa. OpraHuszanus npepbIBaHuN
B MII (MK)

I10020mo6Ka K npaKmu4eckum 3auAmuam:
Tema npaktudeckoro 3ausaTus Ne7 - Uzyuenue
MIOCJIEI0BATENBLHBIX HHTEP(EHcoB 0OMeHa
IaHHBIMH Ha npuMepe uaTepdeiica UART.
Oco6eHHOCTH KOH(DUTYPHUPOBAHUS U HACTPOHKHU
Iloozomogka K nabopamoproit pabome: Tema
nabopaTopHoit pabotsl Ne4 - [IpoekTrpoBaHUEe
U OTJIaJIKa MPOTpaMM C UCTIOJIb30BaHUEM
IIpepBIBaHMM 0T nepudepuitHpIx ycrpoiicts MK
I1o020mo6Ka K npaKmu4eckum 3auAmuam:
Tema npaktudyeckoro 3aHsaTust Ne§ - Uzyuenue
0COOEHHOCTEH KOHPHUTYPHPOBAHHUS
neprQepuitHbIX MUKPOKOHTpOJUIEpa JUIs 3a/1a4
IUPpoBOi 0OpPaObOTKH CUTHATIOB
Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: Vzyaenue
JIOMOJTHUTENBHOTO MaTepHaia o paszieiny
"ITpumeHenne nepudepuiHbIX 1
BCIIOMOTATENBHBIX HHTETPAIbHBIX YCTPOUCTB,
npuMensieMbIx npu moctpoeHun MIIC. OcHOBEI
paboTsl ¢ nepudepuitHEIMHA yCTPOHCTBAMH.
[MTonsTre n 06paboTKa NMpepbIBaHUH B
MUKPOKOHTpoJIepax”
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3a4er ¢ OLEHKOI 0.3 - - - - - - - 0.3 - -
Bcero 3a cemecTp 108.0 32 16 - - - - - 0.3 59.7 -
Hroro 3a cemecTp 108.0 32 16 - - - 0.3 59.7

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — unauBuayansHbie KOHCYIbTAIIMU 0 KYpPCOBBIM MpoekTam/padoram; ['K- rpymnoBsie KOHCYIbTAIUU 110 pa3aenam
muctumunaer, CP — camocrositenbHas pabota cryaenrta; MKP — unast konraktHas padota; TK — Texymuit koHTpoiis; [TA — npoMexyrodHas

aTTcCTanuAa



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 cHucTeMax. Peanmu3anus omnepanuii yMHOXEHUS W JIEJI€HUS C IMOMOUIbIO
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 MUKPOIIPOIIECCOPOB

OCHOBBI IIOCTPOEHHUS] MMKPONPOLECCOPHbIX cucTeM. OO000IIeHHas MHUKPOIpPOLecCOpHast
CHUCTEMA: OCHOBHBbIE IPUHLMIIBI IIOCTPOEHUs, uepapxus Habopa omnepanuil. OO0o0OLIIEeHHAsS
CTpyKTypHasi cxema Mukponporeccopa (MII). Pasnuunsie 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 ¢iaaros B MII u
MukpokoHTposuiepax (MK). Apudmernyecko-iorndeckoe yCTpoucTBo. MynbTHIIEKCUPOBaHNE
HIMH. YTIpaBlIeHUE NaMsIThIO U BHEIIHUMHU YCTPOHCTBAMM..

2.2. OcoOGEeHHOCTH apXUTEKTYphI U porpammupoBanuss MIIL,MK

[lonsitue w opranuzanus uHTepdeiica. Tumbpl oOMena wuHopManuel (BHYTPUCHCTEMHBIC
MEPEChUIKH): MPOrpaMMHBIM 0OMeH, OOMEH MO MpPEephIBAaHHIO, OOMEH C MPSMBIM JOCTYIIOM K
naMATH. YTPABISIIONIUE CUTHAIBI M OpraHU3alMs pPa3IUYHBIX TUIIOB OOMeHa HH(pOpMAaIIHEH.
CrekoBas naMsTh, Opranu3anus u HazHadeHue. CrocoObl 0OpalleHus K BHEIIHUM yCTPOWCTBAM. .

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 YCIMPOUCME U
MUKDOKOHRMPOJINEPOS.

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

ApXHUTEKTypa OJHOKpPUCTANBbHBIX MHUKpoKoHTposuiepoB (MK), o0o6menHas cTpykTypHas
cxema. Ilomstue ammaparHoil u nporpammoin wmognened MK.. Opranmzanms namsatu MK,
BHYTPEHHSSI MaMsATh IMPOrpaMM U JIaHHBIX, OpraHU3alusl aJpecHOro npocrpaHcTBa. OpraHu3anus
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 uHTEpQEiicOoB BBOIa-BBIBOJIA: MapalIeIbHbIE TTOPTHI, KBa3UABYHAIIPABICHHBIE TTOPTHI
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 m MammHHBIE KOJbI KOMaHJ. MallMHHO-OPUEHTUPOBAHHBIN SI3bIK
AccembOiiep. AccembiepHas cTpoka: (hopMar CTPOKH, pa3IeIuTeNI, CICIHPUKATOPBI IS YKa3aHUs
MPUHATON HOTAllMK JaHHBIX, KOMMeHTapuil. OCHOBHbIC (YHKIIMOHAJIBHBIC T'PYIIBI KOMaHA (Ha
s3pike AccemOnep). IlonsTre nukina u cnocoObl ero opraHu3anuu. OpraHu3anys EepexoioB B
mporpamMme, YCJIOBHbIE M 0Oe3ycloBHBIE mepexoabl. JMpekTuBbl accemOiepa Kak CpeicTBa
o0JieryeHus] MpOrpaMMHUPOBAHUSL U OTJIAJKH TporpamMm. AcceMOsiep, KOMIIOHOBIIMK M OTJIATIHK
nporpamMm. OOmMi MOAXOJ K MPOCKTUPOBAHHMIO MPHUKIATHBIX MPOrpaMM: 3ajadya — ajiroOpuTM —
BEIOOp SI3bIKAa MPOTPAMMHUPOBAHMS (SI3BIK HU3KOTO HJIM BBICOKOTO YPOBHSI) — TPAHCISIHS —
CUMYJISIIIUS TIPOTPAaMMBbl — UCTIPABJICHHE OITUOOK — TPAHCIALNS — MPOTpaMMa B MAllIMHHBIX KOJIax -

IMyJSAIUS  —  OLeHKa  pe3ynbrara..  CoOBpEeMEHHBIE  OTJIAJO4YHbIE  KOMIUIEKCHI  JJIs
MUKPOKOHTPOJLIIEPOB. Muxkpormnporiieccopbl u MUKPOKOHTPOJUIEPHIL, 0COOEHHOCTH
IpOrpaMMHUPOBAHMUS..

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

OcoOeHHOCTH BKJIIOYEHUS, KOHQUIypHpoBaHMsA, HacTpoiiku u omiaaky MK u  MII
(MOAKIIIOYEHNE TEHEepaTopoB, KOH(UTYpUPOBAHHE W HACTPOMKA OCHOBHBIX (DYHKIIMOHAJIBHBIX
0JIOKOB, PaCHOJOXKEHHBIX Ha KpucCTajule — noprtos, Taiimepos, ALl u T.1.). Kondurypuposuue
nepudepuiiHpix ycrpoiicTB Ha npumepe TaitmepoB MK. Cucrema npepriBanuiit MK, ocoGennoctu
00paboTku npepriBanuii B MK..

4. IIpumenenue nepudeputinbix U 6CHOMo2amenbHblx uhmezpanvublx ycmpoiicme 6 MIIC

4.1. IlpumeHeHue nociae10BaTeNIbHBIX U apasuieabHbIX uHTedeiicoB B MIIC.
[TocnenoBarenbHble U napaienbHble HHTEpGeicel st MIIC.. Ilpumepsl koHQUTypUpOBaHUS

nocienoBarenbHbIX MHTepGeiicoB MK, Ha npumepe paboThl ¢ mocienoBaTeabHbIM HHTepdeiicom
USART..

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

Buasl mamsTu, ucnonbslyemblie B IMUGPOBBIX CHCTEMax. 3amomMuHaromue ycrpoiictBa (3Y),
OCHOBHbIE mapameTpbl. [loHATHS omepaTHBHOro 3amomMuHamomero ycrpoictea (O3Y) wu
nocTostHHOrO 3anmomuHaromiero ycrpoiictsa (I13Y). Macounsie 13V, mporpammupyemoe I[13Y
(TIT13Y), nepenporpammupyemoe (PII3Y). Obnactu npumenenus. Ynpasistomue curqansl. O3Y —
NPUHIUIB XpaHeHUs WH()OPMAIM, OCHOBHBIE XapaKTEPUCTUKUA M TapameTpbl paboTbl. OTiamuauns
cratnueckoro O3Y u nuHamnueckoro O3Y. Ilonsatue u HazHaueHne CO3Y. DyHKIMOHAIbHbBIE
cxemsbl oprannzanuu O3Y. [lonkmroyeHne cxem mamsTH, COrJIaCOBaHUE MPOTOKOJIOB. DdmI-namMsTh
- IPUHIMI AEUCTBUS, CTPYKTYPHI (iiel-naMsaTH, o0nacTi npuMeHeHus. diasui-naMsaTh B Ka4ecTBE
[13Y MK..

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
HE MIPEAYCMOTPEHO

3.4. TeMbl 1a00paTOPHBIX padoT
1. Ctpykrypa u cucrema komaung MK PIC18F2520. OcoGeHHOCTH TPOESKTUPOBAHMS
mporpaMM Ha si3bike AccemOep;
2. IlpoexTupoBanue aaropuTMOB ITU(POBOI 0OPAOOTKH CUTHAJIOB, OTJIAAKa TIPOTPAMM T10
dbopMupoOBaHUIO U 00PaOOTKE MACCHUBOB JIAHHBIX;
3. IIpoexTrpoBaHue U OTIa/Ka MPOTrPaMM C UCIIOJIb30BaHUEM MPEPBIBAHUN OT
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nepudepuiiabix ycrpoiicts MK;
4. ITpoexTHpoBaHKE U OTIIAJKA TPOTPAMM C HCIIOIB30BaHUEM ITOCIIETIOBATEIHHBIX
uHTepdeiicoB oOMeHa nanHbIME Ha ipuMepe uaTepdeiica (USART).

3.5 Koncyabranumn

Ipynnoewie koncyremavuuu no pazoeaam oucyuniunsl (I'K)

1. OOcyxneHne MarepualioB MO BompocaM pasaena "OOmue cBeneHus O U(GPOBBIX
ycTpoiicTBax, hopmar mnpeacraBieHus yucenl B HUPPOBBIX ycTpoiicTBax. [IpencraBienue
grcel B IUMPOBBIX ycTpoicTBax. Omnepamuy HaJ YWCIAMH B Pa3IUYHBIX CHCTEMaXx
cuucieHus."

2. Ob6cyxnenue 3amanuil pazaeny "OOIIMe TPUHIUIBI MTOCTPOCHUS MHKPOIPOLIECCOPHBIX
cucteM. OCOOEHHOCTH apXUTEKTYPhl MUKPOKOHTPOJIJIEPOB U MUKPOIPOIiecCOPOB. OCHOBBI
MIPOCKTHPOBAHMSI YCTPOWCTB HA &-MU Pa3psIHBIX MHKPOKOHTPOJUIEPAX, OpTaHH3aIUs
LUKIIOB 1 00pab0TKa MacCUBOB JIaHHBIX."

3. O6cyxnenue 3ananuii pasaeny "MHKpOIPOIECCOPBI I MUKPOKOHTPOJUIEPHI, 0COOCHHOCTH
apXUTEKTYyphl W TporpamMmupoBaHus. Pa3paboTka anropuTtMoB H MPOECKTHPOBAHHE
nporpaMM Ha s3bike  AccemOnep. Opranuzamust obmeHa gaHHbIMH. OCHOBBI
KOH(MUTYpHpOBaHUS IIUPPOBBIX YCTPOUCTB U MUKPOKOHTPOJLIEPOB."

4. OOcyxnenue 3amanuii pazaeny "llpumenenue nepudepuitHbIX W BCHOMOTATEIbHBIX
MHTETPANbHBIX YCTPOMCTB, mpuMeHsieMblXx mpu nocTpoeHun MIIC. OcHOBBI paboThHI C
nepudepuiinbiMu  ycTpoiictBamu.  llomstme um  oOpaboTka  mpepbplBaHUN B
MHUKpPOKOHTpOJIIepax."

Texywuti konmpoas (TK)

1. KoxcynpTanuu HampaBieHbl Ha OOCYX/I€HHE BBIIIOJIHEHUS MHIMBUAYAJIBHBIX 3a/aHUM 110
pasneny "OOmme cBeacHUS 0 MUPPOBBIX YCTPOHCTBAX, GopMaT MPEICTABICHUS YUCENT B
udpoBeIx ycrpoiicTBax. IlpeacraBnenue umcen B mu@poBBIX ycTpoiicTBax. Omnepauuu
HaJ| YUCJIAMHU B Pa3IMYHBIX CUCTEMaxX CUUCIIECHHUS."

2. KoHcynpranuu HampaplieHbl Ha 00CYX/I€HUE BBINOJIHEHUS MHIUBUAYATbHBIX 3aaHu JUIs
BBITIOJTHEHUS! KOHTPOJIBHBIX MEpONpUsATHil mo pazaeny "OOmiye NpUHIUIBI TOCTPOSHUS
MHUKPOIIPOLIECCOPHBIX cUCTeM. (OCOOEHHOCTH apXUTEKTYpbl MMKPOKOHTPOJIJIEPOB U
MUKpornporeccopoB. OCHOBBI NPOEKTUPOBAHUS YCTPOWCTB Ha 8-MU  Pa3psIHBIX
MHUKPOKOHTPOJUIEPAX, OpPraHU3aLus [IMKJIOB U 00pab0TKa MaCCUBOB JIaHHBIX."

3. Koncynpranum HampasieHbl Ha 00CY)KICHNE BBITIOTHEHUS! WHAWBUAYAIBHBIX 3aJaHAH JUTS
BBIIIOJTHEHUS ~ KOHTPOJIBHBIX ~ MEPONpUATHH 10  pasfeny "Mukponpoueccopbl |
MUKpPOKOHTPOJIIEPhI, OCOOEHHOCTH apXWUTEKTYpbl W IporpaMMmupoBaHus. Pazpaborka
JITOPUTMOB U MPOEKTUPOBAHME MPOrpaMM Ha sA3blke AccemOiep. OpraHuszaius oOMeHa
naHHbIMU. OCHOBBI KOHQUTYpUPOBAaHUS HU(POBBIX YCTPOICTB U MUKPOKOHTPOJIIIEPOB."

4. KoHCynbTaluy HampaBieHbl Ha 00CYKIEHNE BBINOJIHEHUS! MHANBUIYAIbHBIX 3aJJaHUH JUTs
BBITIOJTHEHUSI KOHTPOJIBHBIX Mepomnpustuii mo pasaeny "llpuMenenue nepudepuilHbIX U
BCIIOMOTATENbHBIX HHTETPAJIIbHBIX YCTPOMCTB, NpUMEHseMbIX Npu nocrtpoeHun MIIC.
OcHoBbl pa0boThI ¢ epudepuitipiMu yerpoiictBamu. [lonsTue u 00padoTka npephrIBaHUN B
MUKpPOKOHTpoJuIepax"

3.6 TemaTuka KypcoOBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota HE IPeyCMOTPEHBI

14



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTeHIIU

Howmep paznena
JUACIUILINHBI (B

OueHo4HOE CPeCTBO
(TUII ¥ HAUMEHOBAHUE)

3angaHupPOBaHHbIE PE3yJIbTaThl 00Y4YEHUS 110 AUCLUILINHE Konbt
(B COOTBETCTBUH C pa3zeiioM 1) WHJUKATOPOB COOT];e;CI; e
1]12]3]4
3HaTh:
IPUHIUIBI OPraHU3alMy U QYHKIMOHUPOBAHUS LU(POBBIX YCTPOUCTB, KonrpomnbHas
MHUKPOIPOIIECCOPOB, MUKPOKOHTPOIUIEPOB M MUKPOIPOIIECCOPHBIX CUCTEM pabora/KonTponsHas pabora
(MIIC), hopmar accembnepnoit komanasl MK(MII), ocobennoctu paboTs ¢ Nel
creremoit Kovar MK(MTT) e "1 7] | mporpavsposanne
(xom)/JTaboparopHas paboTa
Ne2
0COOEHHOCTH pa3pabOTKU aJIrOPUTMOB Ul IPOTPaMM Ha OCHOBE [IporpammupoBanue
MUKPOKOHTPOJIIEPOB Ha A3bIKaxX IPOrpaMMHUPOBAHUS HU3KOTO YPOBHS (xom)/JTabopatopHast pabora
(Accembmnep u 1ip.) Nel
N-1nk-2 +
[IporpammupoBanue
(xon)/JIabopatopHast pabota
Ne2
YMersb:
MIPOBOJIUTH IMTPOEKTUPOBAHKE U MPOBEPKY PAOOTHI TPOrpaMM Ha OCHOBE [IporpammupoBanue
nocseioBaTenbHbIX HHTEpPeiicoB oomeHa nanHbIMU MK (MII) ¢ N-1nk-2 + | + | (kon)/JIaboparopHas pabora
WCTIOJIH30BAHUEM CIIEIHATTN3UPOBAHHBIX alIIaPaTHBIX M MMPOrPAMMHBIX CPE/ICTB Ne4
MIPOBOJIUTH MMPOEKTUPOBAHKE U OTIIAZKY IPOTPaMM Ha OCHOBE TepH(epUitHBIX [IporpammupoBanue
ycrpoiictB MK, ¢ ncnosbp30BaHNEM sI3bIKOB POrpaMMUpOBaHust HU3Koro ypoBHs | M-1nk-2 + | + | (kon)/JIaboparopHas pabora
(Accembnep u np.) B cneranbHbix CATIP Ne3
BBINOJIHATH OCHOBHBIE apU()METHUECKUE U JOTMUYECKHE OTIepallii B Pa3IMUHBIX KonTtponbHas
CUCTEMaX CUHCJIEHHMSI, IPUMEHIEMBbIX B MUKPOIIPOLIECCOPHBIX CHCTEMAaX paborta/KonTponbHas padboTa
W-1nk-2 + + Nel
[IporpammupoBanue
(xon)/JTaboparopHast pabota
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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 yCIIeBA€MOCTH
3 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 (Kox))

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

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2 IlpoMe:xyTOUYHasl aTTECTALUSA 110 AUCHHUILJIMHE

3auem c oyenxou (Cemecmp Ne3)
Onenka 3a OCBOCHME AMCLHUILIMHBI OIPENENSIETCS Ha OCHOBAHUU CEMECTPOBBIX COCTABISAIOLINX B
cooTBeTcTBUU C «llonokeHuem o OamIbHO-peUTHHIOBON cucteme ais ctyaeHtoB HUY «MOW»
(BAPC).

B numiom BeICTaBIsIETCS OLICHKA 32 3 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (POH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. H. U. 3aeu- "PaguomooOurensckue koHcTpykiuu Ha PIC-MukpokonTpotepax", M3garenscTBo:
"COJIOH-TTPECC", Mocksa, 2011 - (238 c.)
https://biblioclub.ru/index.php?page=book&id=227236;

2. Ocranenkos, I1. C. MukpokouTposuiepsl cemeiictBa PIC18. O630p apXuTeKTyphI : yueOHOE
nocoOue no kypcam "MeTo/ibl M ycTpoiicTBa ndpoBoit 00padotku curnanos", "Lupposas u
MUKpPOIIPOLIECCOpHas TEXHUKA", "DIIEKTPOHUKA 1 MUKPOIIPOLIECCOPHAsi TEXHUKA'" 110 HapaBICHUIO
"Pagmorexnuka" / I1. C. Ocranenkos, Hat. uccnen. yu-t "MOU". — M. : U3n-Bo MOU, 2017. — 56
c.— ISBN 978-5-7046-1813-3.

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

3. Ocranenkos, [1. C. O6paboTka nmpepbIBaHMi OT nepuepuitHbIX YCTPOICTB B
MHUKpOKOHTposuiepax cemeiictBa PIC18 : yuebHOe nmocobue mo kypcam "IJIEKTpPOHUKA U
MuKpornpoueccopHas Texuuka'", "Ludposas u MukponponeccopHas TexHuka'", "Meronabl u
ycTpoiicTBa tuppoBoit 00paboTku curHanoB" no HanpasieHuto "Pagunorexnuka" / I1. C.
OcranenkoB, B. A. ®unartos, 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;

4. Ocranenkos, [1. C. OcHOBBI MUKPOIPOLIECCOPHON TEXHUKH B MPUIIOKEHUHU K U (PPOBOI
00paboTKke cUrHajoB : yuedHoe mocobue o kypcam "Lludposast u MukponporeccopHasi TeXHUKa'",
"Lludposas ob6padotka curnanos", "YcrpoiicTtBa 00pabOTKH CUTHAJIOB HAa IPOTPAMMHUPYEMBIX
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JIOTMYECKUX MHTErpabHBIX cxemax" mo Hanpasienuto "Paguorexnuka" / I1. C. Ocranenkos, E. /1.
Conosses, A. B. lllykun, Ham. uccnen. ya-t "MOU" (HUY"MDU"). — Mocksa : U3a-so MOU,
2020. — 60 c. — ISBN 978-5-7046-2308-3.

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

5. Ocranenkos, I1. C. OCHOBBI MpUMEHEHHSI [TOCIIEI0BATEIbHBIX HHTEP(EcCOB 0OOMEHa B
MUKpOoKoHTpoJiiepax cemerictBa PIC18 : yueOHOe mocobue 1o Kkypcam "MeToibl B yCTpOMCTBA
mudpoBoii 06padoTku curnanos", "Ludposas nu MUKponpoueccopHas TexHuka'", "DIEKTPOHUKA U
MHUKpOIIpoIieccopHast TexHuka'" nmo HanpasieHuto "Paguorexauka" / I1. C. Octanenkos, B. A.
®unaros, A. B. lllykun, Han. uccnen. yu-tr "MOUN" (HUY"MBHU"). — M. : U3n-8o MBU, 2018. —
52 c.— ISBN 978-5-7046-2024-2.

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

6. Octanenkos, I1. C. OCHOBBI IPOEKTUPOBAHUS YCTPOMCTB HA MUKPOKOHTPOJIJIEpAX CEMENUCTBA
PIC18 /II. C. Ocranenkos, A. B. Illykun, Har. uccnen. ya-t "MDU". — M. : U3a-so MOU, 2017. —
36c.

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

7. Octanenkos, 1. C. ITonynpoBogHukoBas HamsTh s HUPPOBBIX YCTPOUCTB : yueObHOe mocobue
1o Kypcam "DJIeKTpOHUKa U MUKporpoieccopHas Texuuka'", "Lludppossie ycrpoiicTBa u
MUKpOIIpoIlecCOpHas TexHuKa" mo Harpasienuto "Pagnorexnuka" / I1. C. Ocranenkos, Hai.
uccnen. yu-t "MON" (HUY"MOBHN"). — M. : U3n-Bo MOU, 2018. — 56 c. — ISBN 978-5-7046-2025-
9.

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

8. A. M. Caxues, U. C. ToipsitkuH- "L{udpoBbie yCTpoiCcTBa 1 MUKPOIIPOIIECCOPHI",
W3narensctBo: "30m0T0M KO0¢", HoBocubOupcek, 2015 - (158 c.)
https://biblioclub.ru/index.php?page=book&id=458701.

5.2 JIuueH3M0HHOE  CBOOO/IHO PacpoOCTPaHsieMoe NPOrpaMMHoOe odecreyeHme:
1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT o(h)UCHBIX IPOTpamMM;

3. Windows / OneparnionHas cuctema ceMmeiicTa Linux;

4. Buneoxongepenuuu (Maiina, Coepmkas, BK u np);

5. Acrobat Reader;

6. SmathStudio;

7. Libre Office;

8. MPLab;

9. OC Linux;

10. GNU Octave.

5.3 UnTepHeT-pecypcesl, BKIOYas MpodeccuoHaTbHble 0a3bl JAHHBIX H HHGOPMAIMOHHO-
CIIPaBOYHbIE CHCTEMBI:

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

2. 9BC "YHuBepcurerckas 6u0J1M0TeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi ssiekTponHas oubauoreka - https://elibrary.ru/

4. HanmoHaIbHAas 3J1eKTPOHHasi 6ubsmoreka - https://rusneb.ru/

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

6. baza naunbix IEL uznarenncra IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

7. dnexrponnas oudmorexka MOU (36 MOMH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUIIJIMHBI

Tun nomemenns | Homep aynutopumn, | OcHamenne
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HaAaNMCHOBAaHHE

VY4eOHble ayTUTOPUH IS
IIPOBE/IECHUS JIEKLIMOHHBIX
3aHATHI U TEKYLIETO
KOHTPOJIS

E-420/6, KommnbroTepHbIii
KJ1acc

CTOJI IIPETIoiaBaTesi, CTOM, CTYJ, IKad,
BELIAJIKA JUI OAEKIBI, JOCKAa MapKepHas,
KOMITIBIOTEP NEPCOHAIBHBIN

E-420/7, JJabopaTopus
M-Buzeo

CTOJI TIPENOIaBaTelis, CTOJ, CTYJI, IKad,
BeILIaJIKa JUTsl OJICXKAbI, JOCKA MapKepHasi,
TEJICBU30P

K-120, MammHHBIN 3a71

cepBep, KOHIUIIUOHEP

MBI
VYuebnsie ayautopuu s | E-420/6, KomnbsloTepHbIil | CTOJ penoaaBaTesisi, CTOM, CTYII, Kad,
MIPOBE/ICHUS KJ1acc BeILIAJIKa JUTsl OJICXKIbI, JOCKA MapKepHas,

1ab0paTOPHBIX 3aHATUN

KOMITIBIOTEP HepCOHaHBHBIﬁ

E-420/7, JJTaboparopust
M-Buneo

CTOJI PEMoIaBaTesl, CTOJ, CTYII, IKad,
BeIIaIKa JUIsl OJCXK/Ibl, JOCKa MapKepHas,
TEJICBU30D

K-120, MammHHEBIN 3a71

cepBep, KOHIULIMOHED

HBI]
VYueOusie aynuropuu i | E-420/6, KoMIploTepHsbIid | CTOJ IpenoaaBarens, CTOMN, CTYJ, mKad,
MIPOBEICHUS KJ1acc BEIIAIKa ISl OJICXK/IbI, JOCKA MapKepHas,
MIPOMEXKYTOUHOMN KOMITbIOTEP MEPCOHATBHBIN
aTTecTaluu E-420/7, JJaboparopus CTOJI IIPETIoIaBaTeNsl, CTOM, CTYJ, IKad,

M-Buzaeo

BEIIaJIKa JUISl OJICXKIbI, JOCKA MapKepHasi,
TEIICBU30P

K-120, MammHHBIN 3a71

cepBep, KOHIUIIUOHEP

UBI],
Ilomemenus mis HTB-302, YuranbHbIi CTYJI, CTOJI IUCbMEHHBINA, KOMIIBIOTEPHAS
CaMOCTOSITEJIbHOU PabOThI 3aJ1 OTaesa CeTh C BbIXOJ0M B IHTEpHET, KOMIIBIOTEP
oOciyxuBaHUs y4eOHOM MEPCOHANIbHBIN
JUTEPATYpPOU
HTB-303, JlekuuonHas CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
ayIUTOpUs MUCHbMEHHBIN, BEIIaJIKa JJIs1 0K IbI,

KOMIIBIOTEpHAsI CETh C BBIXOJIOM B
HHTEpHET, KOMIBIOTEP EPCOHANIBHBIN,
MIPUHTEP, KOHIUITUOHEP

Tlomentenus niist
KOHCYJIbTHPOBAHUS

E-420/3, Kabuner
COTPYTHUKOB

Kpeciio paboyee, CTOM, CTYII, MKad,
mKad Ut 01K b, KOMITBIOTEP
TIEPCOHANBHBIN, IPUHTEP, KHHUTH,

y4eOHUKH, TOCOOUS

[Tomemenus s XpaHeHUS
000pyI0BaHUs U Y4€OHOTO
WHBEHTapS

E-420/1, [Tomemenue
kadenpst POPC

CTCJLIaX
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

[udpoBas u MukpomnpoleccopHasi TEXHUKA

(Ha3BaHME AUCIMILIMHBI)

3 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))
JlaboparopHas pabota Ned (IIporpammupoBanue (Kox))

Buja npoMexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

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.

Bec KM, %:

10

15

25

25

25
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