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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
YPOBHHI.
3agauu AUCHUILIMHBI
- U3y4eHue 0a30BbIX MIPUHITUIIOB TOCTPOCHUS ITUPPOBBIX YCTPOUCTB;
- U3y4eHHe 0COOCHHOCTEH pealin3aluy apXUTEKTYp MPOLECCOPOB U MUKPOKOHTPOJLIEPOB;
- IpUOOPETEHNE HABBIKOB MTPOSKTHUPOBAHUS IIPOTpaMM B criennanu3upoBanHbeix CATIP s
yCTpoicTB U(ppoBoii 06pabOTKM CUTHATIOB HA OCHOBE MUKPOKOHTPOJLICPOB;
- IOCTPOCHKE BBIYUCIUTEIBHBIX aJITOPUTMOB JIJISl peIIeHHs 3a/1a4 (POPMUPOBAHHS U 00paOOTKH
CUTHAJIOB.

dopmupyembie y 00yJaronerocs KOMNeTeHIUH U 3alJIaHUPOBAHHBIC Pe3yJIbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIICTCHIIUU HHAUKATOPA TJOCTUKCHUS
KOMIICETCHINH
OIIK-1 Cnocoben N-3ork-1 [Ipumenser 3HaTh.
HCITOJI30BAaTh IOJIOKEHU, 00IIIeNH)KEHEPHBIC 3HAHUS B - IPUHIMIIBI OPraHA3allui 1
3aKOHBI 1 METOEI WHKEHEPHOW eI TEIbHOCTH GyHKIMOHUPOBaHUS LIM(POBBIX
€CTECTBEHHBIX HAayK U U aHaIn3a 1 YCTPOHCTB, MUKPOTIPOLIECCOPOB,
MaTEMAaTUKH I PEUICHUs] | IPOEKTHUPOBAHUSA MHKPOKOHTPOJLICPOB H
3a/1a4 HHKEHEPHOU PaIMO3IEKTPOHHBIX ycTpoiicTB | MUKPOIIPOLUCCCOPHBIX CHCTCM (MIIC),
JIEATEIILHOCTH, CBSI3aHHBIX C | K CHCTEM (opmar accemOIIEpHON KOMaH/IbI
pa3paboTKOil U MK(MII), oco6ennocTu paboTh ¢
IPOCKTUPOBAHHEM cucreMoi koman 1 MK(MIT).
PaAMOTEXHUYECKHUX
YCTPOMCTB YMCTb.

- BBIIIOJIHATH OCHOBHBIC apI/I(i)MeTI/I‘IGCKI/IC
H JIOTUYCCKHUEC ONICpAllU B PA3JIMYHBIX
CUCTEMAX CUUCIICHUSA, IPUMCHACMBIX B
MHKPOIPOLCCCOPHBIX CUCTCMAX.

OIIK-4 Cnocoben U-20mk-4 Ucnions3yeT 3HATh:
HNOHUMAaTh MPUHLUIIBI COBpPEMEHHBIE - 0COOCHHOCTH Pa3pabOTKH aNrOPUTMOB
paboThl COBpEMEHHBIX UH()OPMAIIMOHHBIE JUIs1 IPOrPaMM Ha OCHOBE
nH()OpMaAITMOHHBIX TEXHOJIOTHH TMPU PEIICHUHN MHKPOKOHTPOJUIEPOB Ha S3bIKax
TEXHOJIOTHH U 3aj71a4 NpoQecCuOHANBHOM IIPOrpaMMHUPOBAHNA HU3KOT'O YPOBHA
HUCIOIb30BaTh UX JIJIs JIeSITeNIbHOCTH (Accembuiep u 11p.).

peleHus 3aaaq

npodecCHOHATbHON YMETb:

JEATeTbHOCTH - IPOBOJTUTH MPOCKTUPOBAHUE M IIPOBEPKY

paboThI MpOrpaMM Ha OCHOBE
nocJieI0BaTeNbHBIX UHTEpPEiicoB 0OMeHa
nmanaeiMu MK (MII) ¢ ucnonszoBanuem
CHEIHaIM3UPOBAHHBIX aIMapaTHBIX U
IIPOrPaMMHBIX CPEJICTB;

- IPOBOJUTH MPOESKTUPOBAHUE U OTIIAJKY
IporpaMM Ha OCHOBE MepuQepuitHbIX
ycTpoiictB MK, ¢ ncnosb3oBanruemM
A3BIKOB ITIPOTrPAMMHUPOBAHMSI HU3KOT'O




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

ypoBHs (AccemOiiep u Jip.) B CICIIHATBHBIX
CAIIP.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluctumiimHa OTHOCHUTCS K OCHOBHOWM TpPO(eCCHOHANbHOW 00pa3oBaTeNbHOW IMpOrpaMMe
PannoTexnudeckue cpeacTBa nepeaadd, npuemMa u 0opadotku curnanoB (nanee — OITOIT), HanpaBieHus
noaroroBku 11.03.01 Pagrorexnuka, ypoBeHb 00pa30BaHMs: BhICIIIEe 0Opa3oBaHue - OaKaTaBpHar.

TpeOoBaHus K BXOAHBIM 3HAHUSAM U YMECHUSM:

- 3HaTh OCHOBHI TEOPUH U 0OPAOOTKU AUCKPETHBIX CUTHAJIOB

- 3HaTh NPUHIUIBI 1CHCTBUS HU(PPOBBIX JIOTHYECKUX YCTPOMCTB

- 3HaTh OCHOBBI TEOPUH MTOCTPOCHHSI aJITOPUTMOB;

- YMETh NPOBOAUTH JIOTHYECKUH CHHTE3 HU(PPOBBIX YCTPOMCTB C 3aJaHHBIMH MTapaMeTPaMH
- YMETh POBOJHUTH aHATN3 (YHKIMOHUPOBAHUS U(POBBIX YCTPOUCTB

Pe3ynbpTaThl 00y4eHus, MoJrydeHHbIE P OCBOEHUM JUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJIU(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

Pa3nensr/TeMsl § = | & ™ S op
(0] v
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa CopneprkaHue caMOCTOSTENTFHON paboThl/
n/n POMEKYTOUHOM o & 2 Koncynbranus HKP PaGora B HoxaroroBka k METOMYECKHE YKAa3aHUs
aTTeCTAINH 8| © | Jlex JIab | Ip A aTTeCTalluu
o KITP 'K HKKIT | TK CeMeECTpe /KOHTPOITH
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 - IlodzomogKa K neKyuiemy KOHmpoio:
UPPOBBIX 3amura 1aboparopHoii padboTsl Nel.
yCTpoicTBax, (opMaThl IToBTOpeHue maTepuana o paszaeny "Oouue
NPE/ICTAaBIICHUS YHCEll B MPUHLIUIIBI TOCTPOEHHSI MUKPOIIPOIIECCOPHBIX
dpoBBIX cucreM. OCOOEHHOCTH apXUTEKTYPhI
YCTPOWCTBAX. MHUKPOKOHTPOJUIEPOB U MUKPOIPOLIECCOPOB.
Onepauuu Haj OCHOBBI IPOEKTUPOBAHUSL YCTPOHCTB Ha §-MU
YHCIIAMH B Pa3INIHBIX Pa3psAAHBIX MUKPOKOHTPOJUIEPAX, OPTraHN3aIHs
CHCTeMax CUHCIICHUS IIMKJIOB U 00pabOTKa MacCHBOB JTaHHBIX"
1.1 OO01e cBENEHUS O 11 2 2 2 - - - - - 5 - Iloozomoexka Kk nadopamopuoii pavome: Tema
UPPOBBIX nmabopaTtopHoii paboter Nel - Ctpykrypa
ycTpoicTBax, popmat mukpoxoHTposutepa PIC18F2520. OcobenHoctn
NPE/ICTaBIICHUS YHCEll B nporpaMmMHpoBanus 1 oTianku. OTnanka
UG POBBIX MIPOCTEHIIINX TMPOTpaMM Ha si3bike AcceMOep
YCTpOMCTBAX. Ha OCHOBE IPUMEPOB. {151 BEINOJIHEHUS
1.2 Onepanuu Haj 11 2 2 2 - - - - - 5 - J1a00paTOPHO# pabOThI CTYCHTY HEOOXOAUMO

YunucjiaMu B pa3JIMIHbIX
CHCTEMAaX CUMCJIICHUA

IIpeIBapUTEIIFHO U3YIUTh MaTepHall 1o TeMe
71a00paTOpHON pabOoTHI, BHITIOJIHUTE 3aJaHUS 110
MOJITOTOBKE K BBIMIOJIHEHUIO JTa00OPaTOPHON
paboTHI, OTBETUTH HA KOHTPOJIEHBIE BOTIPOCHI.
JlabopaTopHas paboTa BBIITOTHSAETCS HA
KoMIbroTepe ¢ ucnonaszoBanueM CAIIP
MPLAB.

ITodzomoeka Kk npakmuyecKum 3aHAMUAM:
Tema npaktrdeckoro 3ausaTust Nel - OCHOBBI
BBIUHCIIUTEIFHON apuPMETHKH.
ApupMeTHuecKue 1 JIOTHIECKHE ONepaIiiy C
YICIAMHU B PA3JIMYHBIX CHCTEMaX CUHCIICHUS.
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Omnepauuu HaJl 4yiciaaMu B hopmare ¢
(uKcupoBaHHOHM Toukol. MacirabupoBanue
Ilo020mo6Ka K KOHMPOILHOU padome:
[ToBTOpenme maTepuana mo paszaeny "Oo0mue
CBeIeHUS O IU(POBBIX yCTpoiicTBax, popmar
MIPEACTABIICHNUS YHCeN B IU(PPOBBIX
ycTpoiictBax. Ilpencrasnenue yrcen B
IUPOBHIX ycTpoiicTBax. Onepariu Ha/l
YHCJIAMH B Pa3INYHBIX CHCTEMaX CUUCIeHNUS."
Ilod20mogKa K npaKmu4ecKum 3aHAMUAM:
Tema nmpaktudeckoro 3aHatus Ne2 - Onepanuu
HaJl yuciaaMu B (popMaTe C IIaBaroIeil TOUKOH.
Ocob6ennoctu pabots! ¢ yuciaamu B MII (MK),
UCIIONIb30BaHKE ONepaluii CABHUIa, ONepalun
HaJ yrucjdaMu B IBOUYHO-ACCATHYHOM KOJC.
Camocmoamenvhoe usyuenue
meopemuyueckoz0 mamepuana: Vzyaenne
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
"O01mue cBegeHus 0 MI(POBBIX yCTPOIHCTBAX,
(bopmMaT IpeAcTaBICHUS YHCeN B HTU(PPOBBIX
ycrpoiicTax. [IpencTaBnenue uncen B
udpoBeIx ycrpoiicTBax. Onepanun Haj
YHCIaMHU B PA3IMYHBIX CUCTEMaX CUUCICHUS."
H3yuenue mamepuanog 1umepamypHbix
UCIMOYHUKOG:

[4], 4-29
[8], 27-48

CoBpemeHHbIe
MHUKPOKOHTPOJIIIEPHI 1
MHKPOIIPOIIECCOPBI,
0COOEHHOCTH
APXUTEKTYPHI U
IPOrpPaMMHUPOBAHUS

22

10

2.1

[TpuHIMIBI TOCTPOEHUS
COBPEMEHHBIX
MHUKPOKOHTPOJIIEPOB H
MHKPOIPOIIECCOPOB

11

2.2

OcoOenHocTu
APXUTEKTYPHI U

11

Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
3amura 1abopatopHOit paboThl Ne2.
IToBTOpEHNEe MaTepuaa Mo paszaery
"Mukpomnpoleccopbl 1 MUKPOKOHTPOJLIEPHI,
0COOCHHOCTH apXUTEKTYPHI U
nporpamMMmupoBanus. PazpaboTka aaroputMoB u
MIPOEKTUPOBAHUE MMPOTPAMM Ha SI3BIKE
AccembOuiep. Opranuzanust 0OMeHa JaHHBIMHU.
OCHOBBI KOHQHUTYPHUPOBAHUS IIH(PPOBBIX
YCTPOHCTB M MUKPOKOHTPOJIIEPOB"
Iloozomoexa k nabopamopnou pabome: Tema
naboparopHoi pabotsl Ne2 - [IporpamMmuas
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IPOrpaMMHUPOBAHUS
MILMK

HacTpoiika pexxumMoB pabotsl MK.
[TpoektupoBaHue anropuTMOB IU(HPOBOIH
00paboTKM CHI'HANIOB, OTJIAJIKA TIPOTPaMM 110
00paboTKe MacCHBOB JaHHBIX. [y
BEITIOJTHEHHS JTa00PaTOPHOH PabOTHI CTYIACHTY
HEOOXOANMO TIPEIBAPUTENBHO U3YIUTh
MaTepHal 1o TeMe 1abopaTopHOil paboTEHI,
BBITIOJTHATD 33JaHUSI [0 TIOATOTOBKE K
BEITIOJTHEHHIO J1Ta00paTOpHOU pabOThI, OTBETHTH
Ha KOHTpOJIbHBIE BoIpockl. JlaboparopHas
paboTa BBIIOJIHSETCS Ha KOMITBIOTEPE C
ucnons3oBanueM CAITP MPLAB.
Ilooz0mogka domauinezo 3adanun:
IToxroToBka gOMAIIHETO 3aJaHUS HalpaBiieHa
Ha OTPabOTKY YMEHUI peleH s
npodeccrnoHaNBHBIX 3a/1a4. JlomanHee 3agaHue
BBIJAETCS CTYACHTAM I10 U3yICHHOMY B pa3Jielie
"OO01Iue MPUHIAITEI IIOCTPOSHUS
MHKPOIIPOIIECCOPHBIX crcTeM. OcoOeHHOCTH
APXUTEKTYpPBl MUKPOKOHTPOJUICPOB U
MHKpoIponeccopoB. OCHOBBEI IPOESKTHPOBaHUS
YCTPONCTB Ha 8-MH pa3psaIHbIX
MHKPOKOHTPOJIIEpaxX, OPraHU3aIys UKIOB U
00paboTKa MAaCCUBOB JIaHHBIX" MaTepHaly.
J1OTIOTHUTEIBHO CTYICHTY HE0OXO0AUMO
W3Y4YUTh JIUTEPATYPY U pa3odparh NprUMepsbI
BBITIOJTHEHHS IOR00HBIX 3aanuil. [IpoBepka
JIOMAIITHET0 3a/JaHus! POBOJMUTCS 1O
IIPE/ICTaBICHHBIM TUCEMEHHBIM paboTaMm.
I1o020mogKa K npaKmu4eckum 3auAmuim:
Tema npaktrdyeckoro 3aHsaTust Ne2
(mponomkenue) - Onepanny Hal YUCITaMU B
(dhopmare ¢ maBatomieit Toukoir. OcobeHHOCTH
pabotsl ¢ uncamu B MIT (MK), ncnonp3oBanne
orepanuii CIBUTa, ONepaIliy Ha/l YACIaMHU B
JIBOUYHO-/IECSITUIHOM KOJIE.

ITodzomoeka Kk npakmuyecKum 3aHAMUAM:
Tema npaktrdeckoro 3aHaTus N3 - [TpuHmImbI
npoeKkTUpoBaHus cucteM Ha 6aze MII (MK).
W3y4yeHune cucteMbl KOMaH
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MHUKPOKOHTpOJLIEpa, paboTa ¢ MacCHBaMH
naHHeIX B O3Y

Camocmoamensnoe uzyuenue
meopemuyueckoz0 mamepuana: VIzyaeane
JIOTIOTHUTENBHOTO MaTepHaia o pa3zeiry
"OO01Iue MPUHIAITEI IIOCTPOSHUS
MHKPOIPOIeCCOPHBIX crcTeM. OcoOeHHOCTH
APXHUTEKTYpPBl MUKPOKOHTPOJUICPOB U
MHKpoIponeccopoB. OCHOBEI IPOSKTHPOBaHUS
YCTPOMICTB Ha §-MH pa3psAAHBIX
MHKPOKOHTPOJLIEpAX, OPTaHU3aLUs LIUKIOB U
00paboTKa MacCUBOB JaHHBIX"

H3yuenue mamepuanog 1umepamypHsix
UCHMOYHUKOG:

[4], 30-57
[8], 78-102

MuKponpoLeccopsl 1
MHUKPOKOHTPOJLIEPHI,
0COOCHHOCTH
APXUTEKTYPHI U
MPOrPaMMHUPOBAHHUSL.
Pa3zpaboTtka
JTOPUTMOB U
MPOCKTHUPOBAHUE
NIPOTPaMM Ha S3bIKE
AccemoOuep.
Opranuzanys ooMeHa
naHHbIMA. OCHOBBI
KOH(UTYpUPOBAHHS
U(POBBIX YCTPOWCTB U
MHUKPOKOHTPOJUIEPOB.

32

20

3.1

Miuxkponpoueccops! 1
MHUKPOKOHTPOJUIEPEI,
0COOCHHOCTH
APXUTEKTYPHI U
KOH(QHUTYypHPOBAHNUS

16

10

3.2

[epudepuiiasie
yCTpoiicTBa
MHUKPOKOHTPOJIIEPOB H

16

10

Ilodzomogxa Kk meKyuiemy KOHmMpOiio:
3amura tabopatopHOit paboTsr Ne3.
IToBTOpeHne MaTepuana o pasaesy
"[IpumeHeHne Iepu(epPUIHBIX 1
BCIIOMOTATENbHBIX HHTEIPAIBHBIX YCTPOUCTB,
npuMeHsieMbIx npu noctpoeHur MIIC. OcHOBEI
paboThbl ¢ nepudepruitHBIMU yCTpOIiCTBAMY.
[MonsiTue n 006paboTKa MpepbIBaHuUil B
MHKPOKOHTpoJuIepax. IIpon3BoguTebHOCTE U
ObIcTponeiicTBIE IIU(POBBIX YCTPOUCTB,
OpraHu3aIys U 0COOEHHOCTH apXUTEKTypHI"
Ilodzomoexa k nabopamopuoit padome: Tema
nabopaTtopHoit paboTer Ne3 - [IpoekTupoBaHUEe
U OTJIaJKa IPOrpaMM BBOJA-BBIBOJA JAHHBIX C
HCTIOJIb30BaHUEM MOCIIE0BATENBHOTO
nunrepdeiica

Ilo020mogka K npakmuueckum 3auAmMuam:
Tema npaktuueckoro 3ausaTus Ne5 - [Tonsitue
koHurypuposanus MII (MK). Hacrpoiika
ocruuisiTopa. OpraHu3anys UKIOB U
3agepxek padborsr MIT (MK)

Iodzomoeka Kk npakmuyecKum 3aHAMUAM:
Tema npaktudeckoro 3aaatus Ned - Mzyuenue
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MHKPOIIPOIIECCOPOB,
0COOEHHOCTH
KOH(UTYPUPOBAHHS

CHCTEMbI KOMaH/I MUKPOKOHTpOJUIEpa
(nponomkenue). OcoOeHHOCTH pa3pabOTKH
anroput™oB nporpamm st MIT (MK). Pabora ¢
MOpPTaMH BBOJa-BBIBOJIA

Camocmoamenvroe usyuenue
meopemuyueckoz0 mamepuana: Vzyaeane
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
"MUKpPOTIPOLIECCOPHI I MUKPOKOHTPOJIIEPHI,
0COOEHHOCTH apXUTEKTYPHI U
nporpamMmupoBanus. PazpaboTka aaroputMoB u
MPOEKTUPOBAHKE IPOTPAMM Ha SI3bIKE
Accem0iep. Opranusanus 0OMeHa JaHHBIMU.
OcHOBBI KOH(pUTYpUpPOBaHUs HU(PPOBBIX
YCTPOMCTB U MUKPOKOHTPOJLIEPOB"
Ilooz0mogka domauinezo 3adanun:
[ToaroroBka KOMaIIHETO 3aAaHUS HAIIPaBICHA
Ha OTPaOOTKY YMEHUH pelIeHus
npodeccrnoHaNBHBIX 3a/1a4. JlomanHee 3aaHue
BBIJAETCS CTYACHTAM I10 U3yICHHOMY B pasJielie
"Mukpomnpolueccopbl 1 MUKPOKOHTPOJLIEPHI,
0COOCHHOCTH apXUTEKTYPHI H
nporpammupoBanus. PazpaboTka ajaroputMoB u
MPOEKTUPOBAHHE TIPOTPAMM Ha SI3bIKE
AccembOuiep. Opranuzanust 0OMeHa JaHHBIMU.
OcHOBBI KOH(pUTYpUpOBaHUst HU(PPOBBIX
YCTPONCTB U MHKPOKOHTPOJIJIEPOB" MaTepHaiy.
JIOTIONHUTENBHO CTYICHTY HEOOX0AMMO
N3Y4YHUTh JIUTEPATYpPy U pa3odpaTh NpUMeEpHI
BBITIOJTHEHHS IOR00HBIX 3aanuil. [IpoBepka
JIOMAIITHET0 3aJIaHus! IIPOBOJUTCSI 11O
IIPE/ICTaBICHHBIM TUCEMEHHBIM paboTam.
H3yuenue mamepuanog 1umepamyprbix
UCOYHUKOG:

[2], 4-22
[3], 5-19
[6], 4-34

IIpumenenue
nepuepuitHbIX U
BCIIOMOTATEIBHBIX

32

20

Iloozomoeka Kk nabopamopnoii pabome: Tema
naboparopHoi paboTel Ne4 - [IpoekTupoBanue
Y OTJIa/IKa POTPAMM C UCTIOJb30BaHUEM
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HMHTErpaIbHBIX npepbIBaHUN OT nepudepuiHbIX ycTpoicTB MK
yctpoticts B MIIC Ilod20mogKa K npaKmu4ecKum 3aHAMUAM:
4.1 IIpumenenue 16 10 Tema npaktudeckoro 3aHatus Ne8 - M3yuenue
MIOCIIEI0BATENLHBIX U 0coOeHHOCTEH KOH(GUTYPUPOBAHHUS
TapauIenbHBIX nepudepruitHbIX MUKPOKOHTPOJIIEpa IS 3a1a4
naTedeiicoB B MIIC. rdpoBoit 00pabOTKH CUTHATIOB
4.2 Buzs! maMsrTy, 9 5 Ioozomoeka domauinezo 3a0anus:
HCTIONIb3yEMBIE B IToaroroBka KOMaIHETO 3a1aHUS HAIIPABICHA
IU(PPOBBIX CHCTEMAX. Ha OTPabOTKY YMEHUI pelIeHNs
4.3 | IIpou3BOAHUTEINEHOCTE U 7 5 npodeCCHOHANBHBIX 3a1a4. JloMaliHee 3a1aHue

ObIcTpONICHCTBHE
U(POBBIX YCTPONUCTB.

BBIIACTCA CTYICHTaM I10 U3Y4EHHOMY B pasjene
"[Ipumenenue nepupepuiHbIX U
BCIIOMOTATENIbHBIX HHTEIPAIbHBIX YCTPOUCTB,
npuMensieMbix npu nocrpoeHur MIIC. OcHOBBI
paboThl ¢ nepudepruitHBIMU yCTpOIiCTBAMU.
[onsaTue u 06paboOTKa MpepHIBaHUN B
MHUKPOKOHTpOJUIEepax. [Ipon3BOUTEIEHOCTD U
ObIcTpoaeiicTBHE MU(POBBIX YCTPONUCTB,
OpraHM3aIys ¥ 0COOEHHOCTH apXUTEKTYpHI"
Marepuainy. JIONoJIHUTEIBHO CTYICHTY
HEOOXONMO M3Y4HUTh JINTEPATypy U pazo0paTh
IIPUMEPHI BBITIOIHEHHS TOT00HBIX 3aJaHHUH.
IIpoBepka goMaIHero 3aaHus MPOBOIUTCS IO
MIPECTaBICHHBIM TUCHBMEHHBIM paboTaM.
Camocmoamenvroe usyuenue
meopemuueckozo mamepuana: VIsyaenue
JIOTIOJTHUTENBHOTO MaTepHaa o paszierny
"[IpumeHeHne Iepu(epUIHHBIX 1
BCIIOMOTaTEIbHBIX HHTETPaJIbHBIX YCTPOMCTB,
npuMensieMbIx 1pu noctpoeHur MIIC. OcHoBbI
paboTsl ¢ nepudepruitHEIMI yCTpOiicTBaMU.
[MonsiTre n 06paboTKa MpepbIBaHUH B
MHKPOKOHTpOJuIepax. I[pon3BoIUTEIBHOCTD U
OBICTpOIeiicTBHE TM(POBBIX YCTPOHCTB,
OpraHu3aIys © 0COOEHHOCTH apXUTEKTypHI"
ITodzomoska Kk npakmuyecKum 3aHAMUAM:
Tema npaktudeckoro 3aaaTus Ne6 - Mzyuenue
nepruepruifHBIX YCTPOHCTB HA IPUMEPE
TaiiMepa. Opranuszanus 3anepxek B MIT (MK)
Ha OCHOBe TaliMepa. OpraHusanysi IpepbIBaHUM
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B MII (MK)

Iloo20mogka K meKkyuiemy KOHmMpoio:
3amuTa tabopaTopHOi paboTsl Ned.
IToBTOpEHNE MaTepuana Mo pasaety
"[IpumeHenne nepudepuitHbIX 1
BCIIOMOTATEIbHBIX HHTETPATIbHBIX YCTPOKCTB,
npuMeHsieMbIx npu moctpoeHur MIIC. OcHOBEI
paboThl ¢ nepudepuitHEIME yCTPOHCTBAMH.
[MonsaTne n 06paboOTKa MpepHIBaHAN B
MHUKPOKOHTpoJuIepax. [Ipou3BogUTEIEHOCTD 1
ObIcTposeiicTBUE U(POBBIX YCTPONUCTB,
OpraHu3aIys 1 0COOEHHOCTH apXUTEKTypHI"
I10020mogKa K npaKmuueckum 3auAmMuam:
Tema npaktudeckoro 3aHatus Ne7 - M3ydyenue
MOCJIE/I0BATENLHBIX HHTEP(elcoB 0OMeHa
AaHHBIMH Ha npuMepe uaTepdeiica UART.
OcobeHHOCTH KOH(PUTYPUPOBAHUS N HACTPOHKH
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:

[1], 196-218
[2], 23-53
[3], 20-52
[5], 5-26
[7], 4-52
Ok3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemectp 144.0 16 16 16 0.5 60 335
Hroro 3a cemecTp 144.0 16 16 16 2 - 05 93.5

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHTyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK MO pa3/ienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texymumiit koHTposb; [TA — npomexyTrouHas

aTrTeCTanuAa
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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 HajJ YUCIaMU B PA3IMYHBIX CUCTEMaxX CUUCIICHUS

MacmrabupoBanre. dopmar mpencTaBieHUs] YMCEN C IUlaBaromled Toukoil. Omnepauuu Haja
yuciaMu ¢ TuiaBaromieil Toukoil. OCHOBHbIE apu(MeTHYeCKHe M JIOTMYECKHUEe Olepaluu B
pa3IMYHBIX ~ CHCTEMaxX  CUYUCJICHUS, TMPUMEHSEMbIX B  LUQPPOBBIX  YCTPOHCTBAX U
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 apxumexknypol 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 apxutextypst MII. Ha3snauenue
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. OcoOGeHHOCTH apXUTEKTYphl U nporpamMmmupoBanust MIT,MK

[TonssTue m opranusauus uHTepdeiica. Tumbl oOmeHa uHpopManueill (BHYTPUCUCTEMHbIE
NEePEChUIKN): MPOTrpaMMHBIA OOMEH, OOMEH IO NpepbIBaHHIO, OOMEH C HPSAMBIM JOCTYIOM K
namsATH. YTPaBISIOUIME CUTHAJAbl W OpraHu3alus pa3jMyYHbIX TUIOB oOMeHa HWH(popMaluen.
CrekoBast maMsiTh, OpraHu3alus U HazHaueHue. CriocoOb! 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)poebzx YCmpOoucme u
MUKDOKOHRMPOJINEPOS.

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

ApXHUTEKTypa OJHOKpPUCTANBbHBIX MHUKpoKoHTposuiepoB (MK), o0o6menHas cTpykTypHas
cxema. Ilomstue ammaparHo u mnporpammon Moxenedt MK.. Opranmzamms namsatu MK,
BHYTPEHHSSI MaMsATh IMPOrpaMM U JIaHHBIX, OpraHU3alusl aJpecHOro npocrpaHcTBa. OpraHu3anus
creka. Cxema CHHXPOHU3alMK, IPOrpaMMHasi HaCTpOolKa TaKTOBOM 4acToThl. [loHATHE KOMaHIHOTO
U MamHHOro 1ukioB. [loHsTue mpepwiBaHuii U ocobeHHocTH uX 00pabdotku B MK u MIIL.
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Opranuzanus uHTepQEiicoB BBOIa-BBIBOJIA: MapalIeIbHbIE TIOPTHI, KBa3UABYHAIIPABICHHBIC TIOPTHI
C MPOrpaMMHON HACTPOWKOM OTAENbHBIX JUHUN Ha BBOJI WJIM BBIBOJ, OCOOCHHOCTH CXEMOTEXHUKH
0JTHOTO U3 pa3psnoB nopra. Onucanue cucremsl komana MK. Ctpykrypa u ¢popmat accemOiaepHOn
komanael MK. Koa onepanuu u MammHHBIE KOJbI KOMaHJ. MalllMHHO-OPUEHTUPOBAHHBIN SI3bIK
AccembOiiep. AccembiepHas cTpoka: (hopMar CTPOKH, pa3IeIuTeNI, CICIHPUKATOPBI IS YKa3aHUs
MPUHATON HOTAllMU JaHHBIX, KOMMeHTapuii. OCHOBHbIC ()YHKIIMOHAJIBHBIE TPYIIBl KOMaH[ (Ha
s3pike Accembnep). [loHsTHe 1UKIa W crocoObl ero opranm3anuu. OpraHuzainus MepexoioB B
mporpamMme, YCJIOBHbIE M 0Oe3ycloBHBIE mepexoabl. JMpekTuBbl accemOiepa Kak CpeicTBa
o0JieryeHus] MpOrpaMMHUPOBAHUSL U OTJIAJKH TporpamMm. AcceMOsiep, KOMIIOHOBIIMK M OTJIATIHK
nporpamMm. OOIMi MOAXOJ K NMPOSKTHPOBAHUIO MPHUKIAIHBIX MPOTPaMM: 3ajavya — ajiroOpuTM —
BBIOOp SI3bIKa MPOrPaMMHPOBAaHUS (SI3bIK HU3ZKOTO HWJIM BBICOKOTO YPOBHS) — TpPAHCISALUS —
CUMYJISIIIUS TIPOTPAaMMBbl — UCTIPABJICHHE OITUOOK — TPAHCIALNS — MPOTpaMMa B MAllIMHHBIX KOJIax -

IMyJSUS  —  OLeHKa  pe3ynbrara..  CoOBpEeMEHHBIE  OTJIAJO0YHbIE  KOMIUIEKCHl  JJIs
MUKPOKOHTPOJLIIEPOB. Muxkpormnporiieccopbl u MUKPOKOHTPOJUIEPHIL, 0COOEHHOCTH
IpOrpaMMHUPOBAHMUS..

3.2. [lepudepuiinpie ycTpoiicTBa MUKPOKOHTPOJUIEPOB U MUKPOIIPOLIECCOPOB, OCOOEHHOCTH
KOH(HUTypHPOBAHUS

OcoOeHHOCTH BKIIIOUEHUS, KOHPUTypupoBaHMs, HacTpoiiku u omiagku MK u MII
(MOAKIIIOYEHNE TEHEepaTopoB, KOH(UTYpUPOBAHHE W HACTPOMKA OCHOBHBIX (DYHKIIMOHAJIBHBIX
0JIOKOB, PacIONIOKEHHBIX Ha KpHcTajuie — mopto, TaitMepos, ALIl u T.1.). Kondurypuposuue
nepuepuiiHpIX ycTpoiicTB Ha npumepe taiitmepoB MK. Cucrema npepeiBanuiit MK, ocobeHHOCTH
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 uHTEpQeiicsl 11t MIIC.. [Tpumepsl KOHPUTYpHUpPOBaHUS

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

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

Buasl mamstu, ucnonbslyemblie B IUGPOBBIX CHCTEMax. 3arnoMuHamommue ycrpoiicta (3Y),
OCHOBHbIE mapameTpbl. [loHATHS omepaTHBHOro 3amomMuHamomero ycrpoicrsa (O3Y) wu
nocTostHHOrO 3anmomuHaromiero ycrpoiictsa (I13Y). Macounsie 13V, mporpammupyemoe I[13Y
(TIT13Y), nepenporpammupyemoe (PII3Y). Obnactu npumenenus. Ynpasistomue curqansl. O3Y —
NPUHIUIB XpaHeHUs WH()OpMAI, OCHOBHBIE XapaKTEPUCTUKH M TapameTpsl paboTel. OTmuduns
cratnueckoro O3Y u nuHamnueckoro O3Y. Ilonsatue u HazHaueHne CO3Y. DyHKIMOHAIbHbBIE
cxemsbl oprannzanuu O3Y. [lonkmroyeHne cxem mamsTH, COrJIaCOBaHUE MPOTOKOJIOB. DdmI-namMsTh
- IPUHIMI ASUCTBUS, CTPYKTYPHI (uien-naMsaTH, o0nacTi npuMeHeHus. diasui-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  TMOBBINIEHUS  OBICTPOACUCTBUS |
MIPOU3BOIUTENILHOCTH U (POBBIX YCTPOMCTB. OcoOeHHoOCTH APXUTEKTYPHI
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. [TpoextupoBanue mporpamm Ha MK (MII) mns 3amad mudpoBoit 00pabOTKH CUTHAJIOB. ;
2. zydyenue nmocneaoBareabHbIX HHTEPGEicOB 0OMEHA JaHHBIMU Ha mpuMepe nHTepdeiica
UART. OcobeHHOCTH KOH(DUTYpUPOBAHUS U HACTPOMKH;
3. Uzydenue nepudepuitHbIX YCTPOHUCTB Ha mpuMepe Taiimepa. Opranusanus 3aaepxek B MK
(MITI) Ha ocHoBe Taitmepa. Opranuzamus npepbiBanuii B MK (MII).;
4. Ilonarue KoH(UTYPUPOBAHUS MUKPOKOHTpoJUIEepa (MUKponporueccopa). Hacrpoiika
ocrmuaTopa. OpraHusanus UKI0B, ocooeHHocTr padotel MK (MII) B “peanibHOM
BpEMEHU;
5. [IpuHIUIIBI TPOSKTHPOBAHUS MPOTpaMM Ha si3bike AccemOuep st MK (MII). U3yuenue
CHCTEMBI KOMaH]l MUKPOKOHTpoJuiepa. Pabora ¢ mopTamu BBO/1a-BBIBOJIA;
6. OcobeHHOCTH pa3pabOTKH aIrOPUTMOB JIJIs ITporpamMm Ha si3bike Accemobiep miiss MK
(MIT). 3HaKOMCTBO C CUCTEMOI KOMaH MUKPOKOHTpOJUIEpa, paboTa ¢ MaCCUBAMU JIaHHBIX B
o3V,
7. Onepanuu HaJ yuciiaMu B opMaTe ¢ miaBaromieii Toukoir. OcoOGeHHOCTH PabOTHI C
yrcnamu B MK (MI1), ucnionp3oBanue onepanuii CiBUra, Ornepamnuy Haj YUcliaMy B JBOUYHO-
JECATUIHOM KOJI€.;
8. OCHOBBI BBIYUCIUTEIBHON apuUPMETUKH. ApUPMETHUECKHUE U JTIOTHUECKHUE OTIEPAIUH C
YHCIIAMH B PA3JIMYHBIX CHCTEMax cuuciieHus. Onepanuu Haj 9uciaaMu B popmare ¢
¢dbukcupoBaHHO# TOUKOM. MacmtabupoBaHue..

3.4. Tembl 1a60paTOPHBIX padoT
1. [TpoekTrpoBaHKEe U OTIAJKA MPOTPAMM C UCIIOJIB30BAHUEM IPEPBIBAHUIA OT
nepudepuitHpix ycrpoiictB 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 AccemOrep;
4. IlpoexkTrpoBaHUE aNTOPUTMOB IIU(DPOBOI 0OPAOOTKH CUTHAJIOB, OTJIAKa IPOTPAMM T10
dbopMupoBaHuIo U 00pabOTKE MAaCCHUBOB JAHHBIX.

3.5 KoncyabTanuu

Ipynnoeswie koncyremauuu no paszoeaam oucyuniunsl (I°K)

1. OOcyxneHue MaTepualoB 1o BompocaMm paszzaena "OOmue cBeaeHUs O IUPPOBBIX
ycTpoiicTBax, (hopMar npeacraBieHus yucena B LUppoBeIx ycTpoicTBax. IIpeacrasnenue
gyucen B LUQPOBBIX ycTpoiicTBax. Omnepanuu Haja 4YHCIaMM B PA3IMYHBIX CHCTEMax
cuucieHus."

2. Ob6cyxnenue 3amaHuil pazgeny "OOIMe TPUHIUMBI TOCTPOCHUS MHMKPOIPOLIECCOPHBIX
cucteM. OCOOEHHOCTH apXUTEKTYpPhl MUKPOKOHTPOJIJIEPOB U MUKpOIpoIieccOpoB. OCHOBBI
IIPOEKTUPOBAHMSI YCTPOWCTB Ha &-MU pPa3psIHBIX MHUKPOKOHTPOJUIEPAX, OpraHHU3alus
LUKJIOB U 00pabOTKa MacCUBOB JIaHHBIX."

3. OO6cyxnaeHue 3aaanuil pazneny "Mukporponeccopbl 1 MUKPOKOHTPOJIEPHI, 0COOEHHOCTH
apXUTEKTyphl W TMporpammupoBaHus. Pa3paboTka aiaroputMoB M HPOEKTUPOBAHHE
nporpaMMm Ha s3blke  AccemOnep. Opranuzamuss oOMeHa JaHHBIMH. OCHOBBI
KOH(MUTYpHpOBaHUS IIUPPOBBIX YCTPOUCTB U MUKPOKOHTPOJLIEPOB."

4. O6cyxnenue 3ananuil pasgeny "llpumeHeHue mnepudepuilHBIX W BCIOMOTATENBHBIX
MHTETrpalbHbIX YCTPOMCTB, mpuMeHsieMblx mpu noctpoeHur MIIC. OcHOBBI paboThI C
nepudepuiinpiMu  ycrpoiictBamu.  IlonsiTue u oOpaboTka  mpepblBaHUNA B
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MHUKPOKOHTpoJuiepax. [Ipon3BoauTenbHOCTE U ObICTpoAelcTBHE LHU(POBBIX YCTPOMCTB,
OpraHu3amus 1 0COOCHHOCTH apXUTEKTYPHI."
Texywuii koumponas (TK)

1. Koucynpranuu HampapieHbl Ha 00CYKIEHUE BBINOJIHEHUS WUHIUBUAYATbHBIX 3aJaHUN 110
pasneny "OOmme cBeAeHus 0 MUPPOBBIX YCTPOMCTBaX, (popmar mpeacTaBleHUsT YUCEI B
uudpoBbix ycrpoiictBax. [IpencraBienue uncen B mUQPPOBBIX ycTpoiicTBax. Onepanuu
HaJ| YUCJIAMHU B PA3IMYHBIX CUCTEMAX CUUCIIECHHUS."

2. Koncynpranuu HarpaBieHbl Ha 00CYKIEHUE BBIMOJHEHHS] UHAUBUAYATbHbBIX 3aHUN TS
BBITTOJIHEHUS! KOHTPOJIBHBIX MEpPONpHUATHH 1o pasaeny "OOmme MpUHLIUIBI MOCTPOCHHS
MUKPOMPOIIECCOPHBIX cucTeM. (OCOOEHHOCTH apXUTEKTYpPhl MHUKPOKOHTPOILJIEPOB U
MUKpornponeccopoB. OCHOBBI NPOEKTUPOBAHUS YCTPOWCTB Ha 8-MU  Pa3psIHBIX
MUKPOKOHTPOJIIEpaX, OpraHu3alus [UKJIOB U 00paboTKa MacCUBOB JaHHbIX."

3. Koncynpranum HampasieHbl Ha 00CYKICHNUE BBITOIHEHUS! WHANBUIYAIbHBIX 3aJaHUN JUIS
BBITIOJTHEHUSI  KOHTPOJIBHBIX ~ MEpOnpusiTUid 1o pasfeny "Mukpomporeccopsl U
MHUKPOKOHTPOJUIEPHI, OCOOCHHOCTH apXUTEKTYpbl M IpOorpaMMHpoBaHus. Pa3paborka
QJITOPUTMOB U IIPOEKTUPOBAHMUE MPOrpaMM Ha si3blke AccemOiep. OpraHuszanus oOMeHa
naHHbIMA. OCHOBBI KOH(PHUTYPHPOBAHUS IIUPPOBBIX YCTPOHUCTB U MUKPOKOHTPOJLIEPOB. "

4. KoHCynbTallMM HAMPaBJICHbI HA 00CYK/IEHNE BBIIOIHEHUS WHINBUAYAIbHBIX 3aaHUM AJs
BBIIIOJTHEHUSI KOHTPOJIBHBIX Mepomnpusatuil no pasneny "llpumeHenue nepudepuilHbIX U
BCIIOMOTaTENIbHBIX HMHTErpalibHBIX YCTPOMCTB, HNpHMEHseMbIX Ipu noctpoenuun MIIC.
OcHoBsl paboThI ¢ epudepuitaeiMu yerpoiictBamu. [lonsaTue u 06paboTka npepeiBaHuil B
MUKpPOKOHTpoJuiepax. [Ipou3BoAUTENHHOCT U OBICTpOAEHcTBUE LU(POBBIX YCTPOMHCTB,
OpraHu3aiys 1 0COOEHHOCTU apXUTEKTYPHI."

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI
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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)
11234
3HaTh:
MIPUHIIMITBI OPTaHU3alUU U GYHKIIMOHUPOBAHUS HU(POBBIX YCTPOKCTB, [TporpammupoBanue
MHUKPONPOLIECCOPOB, MUKPOKOHTPOJUIEPOB U MUKPOIIPOLIECCOPHBIX CUCTEM (xom)/JTaboparopHast pabota
(MIIC), hopmar accembnepnoit komanasl MK(MII), ocobennoctu paboTs ¢ Nel
cucremoii komanx MK(MIT) W-3onk-1 +
[IporpammupoBanue
(xom)/JTaboparopHas paboTa
No2
0COOEHHOCTH pa3pabOTKU aITrOPUTMOB JIJIsl IPOTPaMM Ha OCHOBE KonTponbpHas
MHUKPOKOHTPOJUIEPOB Ha A3BIKaX MPOrPAaMMHPOBAHUS HU3KOTO YPOBHS pabora/KonTponsHas pabora
(Accembmnep u 1ip.) Nel
I/II[-ZOHK-4 + +
[IporpammupoBanue
(xon)/JIabopatopHast pabota
No2
YMersb:
BBITIOJIHATH OCHOBHBIE apU()METHUECKUE U JJOTMYECKHE OTIEPAINU B Pa3IMUHBIX KontponsHast
cHCTeMax CUMCIIEHUS, IPUMEHAEMBIX B MUKPOIIPOLIECCOPHBIX CUCTEMAX pabota/KonTposnbHas pabora
Nel
NJ-3onk-1 + +
[IporpammupoBanue
(xom)/JTaGoparopnas padbota
Nel
MIPOBOJIUTH MTPOEKTUPOBAHME U OTJIAJKy IPOTrpaMM Ha OCHOBE MepuQepuitHbIX [IporpammupoBanue
yerpoiictB MK, ¢ ucronp30BaHHEM SI3BIKOB ITPOTPAMMUPOBaHUS HU3KOTO YpoBHS | MJI-20mK-4 + | + | (kon)/JlaGoparopHas paboTa
(Accembrep u ap.) B cnenanbabix CAIIP Ne3
MIPOBOJIUTH MMPOEKTUPOBAHKE U MPOBEPKY PAOOTHI TPOrpaMM Ha OCHOBE [IporpammupoBanue
. N/I-20mk-4 + |+
nocneoBareabHbIX HHTEepdeiicoB oomena nanasiMu MK (MII) ¢ (xom)/JlaboparopHas paboTa
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HCITIOJIb3OBAHHUEM CIICHUAIM3UPOBAHHBIX allllapaTHBIX U IIPOI'PpaMMHBIX CPCIACTB

| Ne4
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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
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 (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

Ixsamen (Cemecmp Ne7)
OneHka 3a OCBOCHHME TUCLUILUIMHBI OIIPENEIISAETCS HA OCHOBAHUM CEMECTPOBOM M 3K3aMEHAlMOHHON
COCTaBJISIOLIMX B COOTBETCTBUH C «[lonoxeHnem o 6aibHO-pEHTUHIOBOM cucTeME il CTY/AEHTOB
HNY «MBWN» (BAPC).

B auniom BeICTaBIISIETCS OLIEHKA 32 7 CEMECTD.

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCLUIIIMHE IPUBECHBI B (DOH/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
nocobue no kypcam "MeTo/bl U ycTpoiicTBa nudpoBoit 06padotku curnanos”, "Ludposas u
MUKpPOIIPOIIECCOpHasl TEXHUKA", "DIEKTPOHUKA U MUKPOIPOIIECCOPHAsl TEXHUKA" 110 HANIPABJIEHUIO
"Pagmorexnuka" / I1. C. Ocranenkos, Ham. uccien. 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 00padoTku curnanos" no HanpasieHuto "Pagunorexnuka" / I1. C.
Ocranenxos, B. A. ®unatos, A. B. lllykun, Hau. uccnen. yu-r "MOU" (HUY"MBU") . — M. :
N3zn-Bo MDOU, 2019 . — 60 c. - ISBN 978-5-7046-2137-9 .
http://elib.mpei.ru/elib/view.php?id=10878;

4. Ocranenkos, [1. C. OcHOBBI MUKPOTIPOLIECCOPHOI TEXHUKH B PUIIOKEHUH K IU(POBOIL
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 HanpasieHnuto "Pagunorexnuka” / I1. C. Ocranenkos, E. 1.
Conosses, A. B. lllykun, Ham. uccnen. ya-t "MOU" (HUY"MDBHU") . — Mocksa : 3n-Bo 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 [TOCIIeI0BATENbHBIX HHTEP(EcOB 0OMEHa B
MUKpOoKoHTpoJiiepax cemerictBa PIC18 : yueOHOe mocobue 1o Kkypcam "MeToibl B yCTpOMCTBA
mudpoBoii 06padoTku curnanos", "Ludposas nu MUKponpoueccopHas TexHuka'", "DIEKTPOHUKA U
MHUKpOIIpoIieccopHast TeXxHuka" o Hamnpasienuto "Pamuorexnuka" / I1. C. Ocranenkos, B. A.
®unaros, A. B. lllykun, Han. uccnen. yu-tr "MOU" (HUY"MBUN") . — M. : U3n-8o MOU, 2018 . —
52 c. - ISBN 978-5-7046-2024-2 .

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

6. Octanenkos, I1. C. OCHOBBI IPOEKTUPOBAHHUS YCTPOIMCTB HA MUKPOKOHTPOJIJIEpAX CEMENCTBA
PIC18 /II. C. Ocranenkos, A. B. lllykun, Ham. uccnen. ya-t "MOU" . — M. : 3a-Bo MOU, 2017 .
—36c¢.

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

7. Octanenkos, 1. C. IlonynpoBogHukoBas namsaTh 1715 HUPPOBBIX YCTPOUCTB : yuebHOE mocodue
1o Kypcam "DJIeKTpOHUKa U MUKpolipolieccopHas TexHuka', "Lludposbie ycrpoiicTBa u
MUKpOIIpoIlecCOpHas TexHuKa" mo Harpasienuto "Pagnorexnuka" / I1. C. Ocranenkos, Hai.
uccnen. yu-t "MD" (HUY"MOBOHN") . — M. : Uzn-Bo MBOU, 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 JIuueH31M0HHOE 1 CBOOOIHO PacpoCcTPaHsieMoe NPOrpaMMHoOe odecreyeHme:
. CHO "IIpomereit";

. Office / Poccuiickuii makeT 0pHUCHBIX MPOTPaMM;

. Windows / OnepaninonHnas cucrema cemeiictsa Linux;

. Buneoxondepenuuu (Maiing, Coepaxas, BK u np);

. Acrobat Reader;

. SmathStudio;

. Libre Office;

MPLab;

. OC Linux.

© 0N U WM~

5.3 UaTepHeT-pecypcesl, BKJIIOYas NPogecCHOHAIbHBIC 0a3bI JaHHBIX 1 HH(POPMAIIMOHHO-
CIIPaBOYHbIE CHCTEMbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcuTeTcKkas 6u0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHasi Gubauoreka - https://elibrary.ru/

4. HauuoHa bHasi 3JIeKTPOHHAs1 oubamoreka - https://rusneb.ru/

5. 9BC "Koncyabstant crygenra' - hitp://www.studentlibrary.ru/

6. ba3za nannbix IEL n3nareancrBa IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

7. daexkrponnasi oudauoreka MOU (36 MIMN) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropun, OcHamenue
HAUMECHOBAHME
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YueOHbIC ayAUTOPUH IS
MIPOBEICHUS JICKITMOHHBIX
3aHATHH U TEKYIETo
KOHTPOJIA

K-120, MammHHBII
3ai MBI

cepBep, KOHIUITUOHED

A-400, YuebOnas
aynutopus "A"

napra, CTyJ, J0CKa MeJoBasi, SKpaH
WHTEPAKTUBHBIN, KOJIOHKU 3BYKOBBIE,
MYJIbTUMEAUNHBINA TPOEKTOP, A0CKa
MapKepHasi, KOMIIbIOTEp NePCOHATbHBIN

VY4eOHbIC ayAUTOPUH IS E-420/4, CTOJI TIPENoaaBaTelIsi, CTOJ, CTYJI, IKad,
MIPOBEICHUS KommbsrotepHo- BeIIaJIKa JIUISl OJICKIbI, JOCKA MapKepHasl,
MPAKTUYECKHUX 3aHATUH, BBIYHCIIUTENbHAS KOMIIBIOTEP MEePCOHATBHBIN
KP u KII naboparopus
E-420/6, CTOJI TIPEMNoaaBaTelIsi, CTOJ, CTYJI, IKad,
KomnbrorepHsii BEILIAJIKA JUIS OJEXKBI, JOCKA MapKepHas,
KJIacc KOMIIBIOTEP MEePCOHATbHBIN
K-120, MammHHbIMA cepBep, KOHAULMOHED
3an MBI
Y4eOHbIC ayAUTOPHH IS E-420/4, CTOJI TIPEIIOIaBaTeIsl, CTOJ, CTYJ, mKad,
MIPOBEICHUS KommerorepHo- BEIIaIKa /IS OJCXKIbI, TOCKAa MapKepHasi,
1ab0paTOPHBIX 3aHATHN BBIYHCITUTEIIbHAS KOMITBIOTEP IePCOHATBHBIN
nabopaTopus
E-420/6, CTOJI TIPEIIOIaBaTeIsl, CTOJ, CTYJ, mKad,
KomnerotepHsiit BEIIaNIKa JUIS OJACXKIbI, TOCKAa MapKepHas,
KJIacC KOMITBIOTEP NEPCOHAIBHBIN
Y4eOHbIC ayAUTOPHH IS E-704/11, YueOnas CTOJI TIPEIIOIaBaTeIs, CTOJ, CTYJ, mKad,
MIPOBEICHUS naboparopus PITY BelIalIKa JUIsl OACKIbI, JOCKA MEJIOBas,
IIPOMEXYTOUHOMN kad. "dopc" 1a00paTOpPHBINA CTEHI, 000pyIOBaHHE
aTTecTaluu CHeIHalu3UpPOBAHHOE, TETIEBU30D, YUeOHO-
HarJIsIHOE TTocoOune
[Tomemenus ais HTB-201, CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJ
CaMOCTOSATEIILHON PabOThI KomnberorepHbiit MMACHEMEHHBIHN, BEITAJIKA JUTS OJICK I,

YUTaIbHBIN 3aJ1

KOMIIBIOTEPHAs! CETh C BBIXOAOM B IHTEpHET,
KOMITBIOTEP MEPCOHAIBHBIN, IPUHTED,
KOHJIUIIHOHED

ITomerienus mist E-420/7, CTOJI TIpenoaBaTeisi, CTOJ, CTYII, IIKad,
KOHCYJTbTUPOBAHUS Jlaboparopust M- BEIIaNIKa JUIS OACKIbI, TOCKAa MapKepHasi,
BHJIEO TEJICBU30P
IToMmemenus nisd E-704/14, 0o0opynoBaHue sl IKCIIEPEMEHTOB,
XpaHeHUs1 000pPyTIOBaAHUS [Tomemenue xad. 3aImacHbIC KOMITICKTYIOIIHE JIS
1 y4eOHOTr0 MHBEHTaps "dOPC" 000pyIOBaHUS
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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 KOHPUTYPUPOBAHUS
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
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