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JlabopaTopHbIie pabOThI 12
[IpakTrueckue 3aHATHS -
WNHnas xonTakTHas pabora -
Bcero koHTakTHOU paboTh (0€3 yuera 3K3.) 24
KonrtakTHas paboTa 1o sK3aMeHy 6
KypcoBoii mpoekT (padota) 6
CamocrosrenbHas paboTa 00yJaronmxcs

(6e3 yuera 3K3.) 120
CamocrodrenbHas padoTa 1o MOATr0TOBKE K

IK3aMEHY 30
OK3aMeH 6
3auer -
BPK, 13 -
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Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus

HaNMEHOBAHMUE |HMHJUKATOPA JOCTHKEHUS

KOMITETCHIIMH KOMIIETCHITUHT
1. OIIK-3 OIIK-3.5 Odopmisier 3HAHUS: OCHOBHBIE JOKYMEHTBI U HOPMaTUBHBIE
Cnocoben KOHCTPYKTOPCKYIO aKThl B cpepe pa3pabOTKH KOHCTYKTOPCKOM
MPUMEHSATD JIOKYMEHTALMIO B JIOKYMEHTAlLlUN; COBPEMEHHbBIE HHTEPAKTUBHbIE
METO/IbI TOMCKA, [COOTBETCTBUU C MIPOrpaMMHBIE KOMIUIEKCHI JIJIsl BHIIOJIHEHUSI U
XpaHEHNUs, JIEUCTBYIOLLIUMH pPEIaKTHPOBAHUS TEKCTOB, U300paKCHHIA U YepTEKEn
00paboTKH, CTaHIapTaMH YMEHHUs: HAUTHU U BBIJICIUTH JOKYMEHTHI U
aHaJu3a u HOPMATHBHBIC aKTHI JIJIs1 pa3paboTKU
peACTaBICHUS KOHCTYKTOPCKOM JTOKYMEHTAIIMH KOHKPETHOTO
B TpeOyeMoM W3J1eIUsL; UCTI0Ib30BATh COBPEMEHHBIE CPEJICTBA
popmate aBTOMATH3aIMHU Pa3pabOTKH U BBITTOJTHCHHS
uHpopmanuu u3 HABBIKH: MCI0JIb30BaHUSI KOHCTPYKTOPCKOM
pas3InYHbIX JIOKYMEHTAllM1 B COBPEMEHHBIX MPOTPAMMHBIX

HCTOYHUKOB U
0a3 JaHHBIX,
coOnroaast mpu
9TOM OCHOBHBIE

cpeacTBax NMOArOTOBKU KOHCTPYKTOPCKO-
TEXHOJIOTHYCCKOM AOKYMCHTAIUU

OIIK-3.6 BeiOupaet
KOMITOHEHTHI U

3HaAHUHA: OCHOBHBIC KOMIIOHCHTHEI M THIIOBBIC
CTPYKTYPp TEXHUYCCKUX CPECACTB C UCIIOJIB30BAHUECM

TpeOoBaHUS paspabarbiBaeT MUKPOKOHTPOJIJIEPHOW U MUKPOITPOLIECCOPHOU

UH(POPMALIMOHH |CTPYKTYPY TEXHUUYECKHX |TCXHUKH

oM CPEJICTB C IPUMEHEHHEM |YMEHHs: pa3paboTaTh CTPYKTYPY TEXHHYECKHUX

0€30IaCHOCTH  |MHUKPOKOHTPOJUIEPHOM 1 |CPEACTB C UCIOIB30BAHUEM MHUKPOKOHTPOJIICPHON U
MUKPOTIPOIIECCOPHOM MHUKPOIPOIIECCOPHON TEXHUKHU U BBIOpATh
TEXHUKU HA OCHOBE KOMITOHCHTBI TCXHUYCCKUX CPEACTB AJId €€
[IPOBEICHHOIO aHalM3a |pealn3alnnn
HAyYHO-TEXHHYECKOH HaBBIKM: Pa3pab0TKU TEXHUYECKUX CPEJICTB C
uH(pOpMaIUN U3 HCIIOJIb30BAaHNEM MHUKPOKOHTPOJUIEPHOU U
Pa3IMYHBIX HCTOYHUKOB |MHKPOIPOIECCOPHON TEXHUKU OIPEICIICHHOTO

(YHKIIMOHAJIBHOTO Ha3HAYEHUS B 00JIaCTH
npodeccuoHaIbHOM 1A TeTbHOCTH

2. OIIK-5 OIIK-5.5 Pa3zpabarbeiBaeT |3HaHHsA: 3HAET OCHOBHBIE MTOAXO0/bI K pa3paboTke

Criocoben MPUKJIATHBIE TPOTPAMMBI |IIPOrPAMMHBIX PEIIEHUN NPAKTUYECKHX 3a1a4 I

pa3palaTeiBaTh |pelICHHs MPAKTUYSCKUX |CPEACTB MUKPOIIPOLIECCOPHON TEXHUKU U

AIITOPUTMBI U 3aJa4 IJIs CPEACTB MUKPOKOHTPOJIIEPHBIX CUCTEM

KOMITBIOTEPHBIE |MUKPOIPOLIECCOPHOM yMeHHs1: YMeeT pa3pabdaTbIiBaTh MPUKIIATHbIC

MpOrpamMMBbl, TEXHUKHU U [IPOTPaMMBI PELICHUS IPAKTUYECKUX 3a4ay JJIst

IPUTOJHBIC AJIST |MUKPOKOHTPOJUICPHBIX CPEICTB MUKPOTIPOLIECCOPHON TEXHUKH U

MPAKTUYECKOTO [cHCTEM MUKPOKOHTPOJIIEPHBIX CUCTEM

MIPUMEHEHUS HaBbIKHM: Bnasieer HaBbIkamMu pabOTHI CO

cnenuanusupoBadHbM 110 ns pemenus
MIPUKJIAHBIX IPAKTUYECKUX 3a]1a4 JJIs CPEACTB
MHUKPOITPOLIECCOPHON TEXHUKHU U
MUKPOKOHTPOJUIEPHBIX CUCTEM




OIIK-5.3 Bnaneer
HaBbBIKAMNU
MIpOrpaMMHUPOBaHMUS,
OTJIaJIKU ¥ TECTUPOBAHUS
MIPOTOTHUIIOB
pOrpaMMHO-
TEXHUYECKHX

3HAHUA:

YMEHHs:

HaBbIKK: Biajeer HaBbIKaMu pOrpaMMHUpPOBaHUS,
OTJIQJKU ¥ TECTUPOBAHUS IPOTOTUIIOB IPOIPAMMHO-
TEXHUUYECKUX KOMIUIEKCOB 3a]a4

OIIK-5.4 PazpabatbiBaeT
NPUKIIaHbIE TIPOTPAaMMBI
Ha S3BIKE BBICOKOTO

YPOBHS JUTS DJICKTPOHHO-

3HAHUs: 3HAET SA3bIKU IPOIPAMMHUPOBAHUS BBICOKOIO
YPOBHS AJIs1 2JIEKTPOHHO-BBIUMCIIUTEIbHBIX CPE/CTB,
MIPUTO/IHBIE JIJIsl pEHICHUS TPAKTUYECKUX 33]1a4 B
npodecCuoHaNBHOM e TeIbHOCTH

BBIYUCIUTCIBHBIX
CpE€ACTB, IMPUI'OJHBIC OJIA
PCIICHHUA ITPAKTUYCCKUX

ymeHusi: YMeeT pa3pabaTbIBaTh, TECTUPOBATh U
OTJIQXKUBATh NPUKJIAJHBIE IPOrPaAMMBbI JJIS
3JIEKTPOHHO-BBIYMCIUTEIBHBIX CPEJCTB HA OCHOBE

3a7a4 B MHUKPOKOHTPOJUICPHBIX CUCTEM, IIPUTOAHBIE I
Hpoq)eccpIOHam,Hofj pCLICHUS IIPAKTUYCCKUX 3a4a4 B npo@eccpmHam,Hoﬁ
IEITEIBbHOCTU JACATCIIBHOCTH

HaBBIKU: Biasieer HaBbikamMu pa3pabOTKU U OTIaKU
IIPOrpaMM Ha SI3bIKE BBICOKOTO YPOBHSI B
MHTETPUPOBAHHON cpejie pa3paboTKu IS
MHUKPOKOHTPOJUIEPHBIX CUCTEM, IPUTOIHBIX JUIS
pelLIeHMsl TPAKTUYECKHX 33/1a4 B TPO(ecCUOHATIbHON
JIeSITEJIbBHOCTH

Paznen 2. MECTO JUCHUIIIMHBLI B CTPYKTVYPE OIIOII

JucnunianHa otHocuTes K o0s3aTenbHoi yactu OITOIL.

JucnunnuHa sBIseTcs 00s53aTeIbHON

Jns  nponomkeHus  (GopMUpOBaHMS — 3asBICHHBIX  KOMIIETEHLMH  HEOOXOAMMBI — 3HAHMS
npenuecTsyomux aucuuiuini: Uadopmannonnsie Texnonoruu (OIK-3), Hudpossie ycrpoiicTBa
u Mmukponporeccopsl (OIIK-3), S3pik nporpammupoBanuss Cut+ (OIIK-5); npaktuk: YueOHas
npaktrka (o3HakomutesbHas ) (OI1K-3), YueOnas npaktuka (o3HakomutenbHas) (OITK-5)
N3yuaemass JOUCHMIUIMHA SBJISIETCS OCHOBOM JJsi MPOJOJDKEHUS (OPMHUPOBAHUS YKa3aHHBIX
KOMITETCHIIMH B CIEAYIONINX TUCHUIUIMHAX: Berancnurenpabie MamuHbl, cucteMsbl U cetn (OITK-
3), BoruncnurensHele MamuHbl, cucteMsl U cetu (OIIK-5); mpaktukax: IlpeanumioMHaas npakTuka
(OIIK-3), IIpegnunnomuas npaktuka (OIIK-5); rocynapcTBeHHO# UTOrOBOM aTTecTanuu B (hopme:
BoimonHenne u 3amuTa BBIMYCKHOH KBanudukaumonnoit pabotsl (OIIK-3), Broimonnenue u
3aIlMTa BRIMTYCKHOW KBannpukannonHoi padoter (OI1K-5)

Pazzen 3. OLIMCAHUE OBPA30OBATEJIbHBIX TEXHOJIOI A

Jnst popMupoBaHUs 3asiBICHHBIX KOMIETEHIIUH MCTIOJIB3YIOTCS METO0JIOTHYECKHUE TEXHOJIOTHH,
peanu3yroume JAeSITENbHOCTHBIA, JIMYHOCTHO-OPUEHTUPOBAHHBIN, MPAKTUKO-OPUEHTUPOBAHHBIN
MMOIXOJIBI.

OCHOBHBIMHU CTPATETMYECKUMHU TEXHOJIOTHUSIMU SBJISIFOTCS: JIEKIIMOHHBIE 3aHATHS, TPAKTUUYECKUE U
nabopaTopHbIE 3aHATHS, IPOLIETYPHl CAMOOOYUEHUS

Ha noctmxeHne KOHKPETHBIX IMeNiell OOy4YeHHs HamnpaBlieHbl MPUMEHSEMbIE TAKTUYECKHE
TEXHOJIOTHH: 3aJ]aHus1, HHOOPMAIMOHHBIE, KJIIACCUYECKast JISKITUS

Paznen 4. COAEPXXAHUE JJUCHUITJIMHBI




5 cemecTp

Bunwl u TeMbl 3aHATHI

KomnunuectBo
JacoB

dopmupyemsbie
KOMIIETCHIIMU

APXHTEKTYpa COBPeMeHHBbIX MUKPOIPOIIECCOPOB

28

Jlexmusi. MEKpOIIPOIIECCOPHBIE CUCTEMBI YITPABICHUSI.
ApPXUATEKTYPHBIE 0COOEHHOCTH MUKPOIIPOLECCOPHBIX YCTPOHCTB.

2

Jlexnus. Turbl Kopiryca mporeccopoB. TeXHOIOTHS H3rOTOBIICHUS
UHTETPAITBbHBIX cxeM. O0Iue mooxkeHus 06 0603HaYeHUH
AMITOPTHBIX HM(POBLIX HHTErPAIBLHBIX CXEM.

CamocrosrenbHas pabora. Monyns nutanus. Moayib copoca u
CUHXPOHH3ALMH.

Mopyne namsaru. Konrposep npepsiBanuii. Tepmunai.
IlenTpanbublil nporeccop. CynepckaaapHblii KOHBEHED.

14

3amanus A CaMOCTOSITEIILHON pa0OThI, B TOM YUCIIC BHITIOJTHEHHE
KYpPCOBOTO MPOEKTa/paboThl

[IpopaboTka JeKIMOHHOTO MaTepuaia. M3ydeHue TexHuueckom
JUTEPaATyphl [0 TEMATUKE JEKIIUMOHHBIX U JJA0OPATOPHBIX 3aHSATHI.
Brinonnenue kypcoBoit padbotel. COop u aHaIu3
MH(OPMALIMOHHBIX HCTOYHUKOB IO TEME.

BEITNIOJTHCHHUE KYPCOBOTO IIPOCSKTa/padoThl

10

OIIK-3, OIIK-
5

IIpoueccopsi: BUABI, apXUTEKTYPHbIE 0COOCHHOCTH M 00J1aCTH
NMPUMEHEeHUs

28

CamocrosrenbHas padora. [Iporeccopsl 0011ero Ha3HaYEHUs C
apxuTekTypoil x86 u x64. Muxponporueccop cemeiicrsa Pentium I.
Muxkponpoueccop cemeiicTBa Pentium 4. Mukponpoieccopsl
ceMmeiictBa K5. Muxkponponeccop cemerictsa K7.

CamocrosrenbHas padora. IIporeccopsl 001ero Ha3HaueHUs C
apxuTekTypoit x86 u x64. Mukpomnporueccop cemeiictra Itanium [A-
64. Mukponponeccopsl cemeiictea Hammer. Mukpormpoueccopsl ¢
apxutexktypoit POWER. Mukpormporeccopsl ¢ apXuTeKTypoi
PowerPC. Muxponpolieccopbl ¢ apxutekTypoid ARM.

CamocrosrenbHas pabora. [Iponieccops! 1uppoBoit 06paboTKH
curHanoB. 7 Cucrema uu¢poBoit 00padoTku curnana. Tumnossie
3a/1auu penraembie udpoBoit 00padboTku curHanos. [Ilpumenenmne
IMHOC npu punstparuu curnana. [lpumenenue LHOC npu
pacnio3HaBanuu peuu. [Ipumenenue LOC B nudposoit
ayJMOoCHCTEME BOCIPOM3BEACHUS KOMITAKT-AUCKOB. CIOCOOBI
peanuzanuu

anroputmoB [{OC. Ctpykrypa nporeccopa nudpoBoii 06padoTku
curHaios. [Iporeccopsr mudpoBoit 00pabOTKU CUTHAIOB.
I'nGpuaHBIE IPOIECCOPEL.

3amaHus I CaMOCTOSITEIHHOM paOOTHI, B TOM YMCJIE BHIMIOJTHEHNE
KYPCOBOTO MPOEKTa/paboThI

[IpopaboTka NeKIMOHHOTO MaTeprana. M3ydeHne TeXHuIecKou
JUTEPaATypPHhI IO TEMATUKE JTEKIIMOHHBIX U JIA0OPATOPHBIX 3aHSATHI.
Brimonnenune kypcoBoit paboThI.

BBIIOJIHEHHE KYPCOBOT'O MPOEKTA/PadOThI

10

Wuas xoHTakTHAsg padoTa:

OIIK-3, OIIK-
5

6 cemecTp




Bunsl 1 TeMbI 3aHATHH

KomanuectBo
JacoB

dopmupyembie
KOMIICTCHIINU

IIporpaMmmupoBanne MUKPONIPOLECCOPHBIX YCTPOICTB

34

Jlexuus. OCHOBHBIE 3TaIlbl IPOEKTUPOBAHUS U OTJIAIKU
IPOrpaMMHOr0 obecneueHusl. SI3bIKH BEICOKOTO YPOBHSL.

2

CamocrosrenbHas padora. S3pik AccemOnepa. THIIBI TaHHBIX
MHKPOIIPOIIECCOpa

18

JlaboparopHas paboTta. OCHOBBI IPOIPaMMHUPOBAHUS §-
paspsAIHBIX MporieccopoB cemelictBa ATmega. M3ydenne paboTsl
JUCKPETHBIX [TIOPTOB BBO/1a-BbIBOJIA.

JlabopaTopHnast pabota. OCHOBBI IPOrPAMMHUPOBAHUS 8-
paspsIHbIX MpoiieccopoB cemeiictBa ATmega. M3yuenue
MeXaHH3Ma pabOoThl BHEIIHUX MPEPLIBAHUI.

3amanus A CaMOCTOSITEIILHON pa0OThI, B TOM YKCIIC BHITIOJTHCHHE
KypPCOBOT'O MPOEKTa/paboThl

[TpopaboTka nekuunonHoro marepuana. [TonroroBka k
nabopaTopHbIM pabotam. M3ydeHne TeXHHUECKOW JINTEPATYPhI 110
TEMaTHKE JICKIMOHHBIX U JIA0opaTOpHBIX 3aHsATHi. [loaroroBka
OTYETOB I10 PE3yJIbTaTaM BBIIOJHEHHSI Ja00paTOPHBIX PadoT.
Brimonnenue u oopMieHIE KypcoBOH pabOThI

BBINOJIHEHUE KYPCOBOT'O MIPOCKTA/paboThl

10

OIIK-3, OIIK-
5

MuKpOKOHTpPO/LIepbl B CHCTEMAaX YIpaBJIeHUs

138

CamocrositenbHas pabora. MukpokoHTpoJuiepsl cemeiictea MCS-
51.
MuxkpokoHTpoIeps! ceMeiictBa Motorola. .

14

Jlexuus. MuxpokonTposiepsl AVR. MUKpPOKOHTpOIIIEpHI

Jlexuust. AHaOroBbI BBO/BBIBO/I MUKPOIPOIIECCOPHON
cucreMsbl. TaliMepbl MUKPOIIPOLIECCOPHOU CHCTEMBI.
ITapajuteaIbHbIN BBOJA-BBIBOJ JaHHBIX.

Jlexmus. TTociaemoBarenbHBIA BBOI\BBIBO JAHHBIX
MHUKPOIPOLIECCOPHOUN CHCTEMBI.
MUKpPOKOHTPOIIEPHAS CETh.

CamocTtosrenbHas pabota. [TogkiarodeHre cBeTOINOI0B.
ITonkmrouenue 7-

CErMEHTHBIX CBETOJMOIHBIX MHAUKATOPOB. CXeMa ynpaBIIeHHUS C
ManI/I'-IHOI\/’I KJ'IaBI/IaTypI)I. praBJ'IeHI/Ie )KI/I}IKOKpI/ICTaJ'IJ'II/I'-IeCKI/IM
HHIAKATOPOM.

14

CamocrosiTenpHas paboTa. YIpaBiaeHHE COICHOUIOM U pelie.
VYrnpasneHue 31eKTpoIBUraTeaeM. Y paBlieHUE MIaroBbIM
JBUTaTEIeM. YIIpaBJIeHHEe BEICOKOBOJLTHON HArpy3KOid.

14

JlaboparopHas pabota. Komanap! yripaBieHus MporpaMmMoit 8-
pa3psAHbIX IIporeccopoB cemerictsa ATmega. Pabora ¢ TalimepoMm.

JlaGopatopHas pabota. Peanu3anus THIIOBOW cXeMbl pabOTHI
MHKpoOIIpoleccopa cemeiictBa ATmega ¢ MaTpuIHON KJI1aBUaTypOil
n XK sxpanom.

CamocrositensHas padora. Mcrionp3zoBanue ALl n BHETIHEH
IIaMATHIO Ha 8-
pa3psIIHBIX MUKPOKOHTpOJIIEpax ceMerictea ATmega.

14

CamocrosrenbHas padora. 3ydenue paboThl ¢ mbe30U3ITydaTeeM
¥ YacaMH peajbHOr0 BPEMEH MMHUKPOIIPOIIeccopa CeMeNCTBa

14

OIIK-3, OIIK-
5




ATmega.

3agaHus U1 CAaMOCTOSTENIbHONU PabOThI, B TOM YHCIIE BBHITIOJTHEHUE
KYPCOBOTO MPOEKTa/pabOThI

[TpopaboTka nexkuuonHoro marepuana. [lonrotoBka k
nabopaTopHbIM paboTam. M3ydeHne TeXHHYECKOW JINTEPATYPhI 110
TEMaTHKE JICKIIMOHHBIX U TabopaTOpHBIX 3aHsATHiL. [loaroroska

OTYETOB I10 Pe3yJIbTaTaM BBITIOJTHEHHUS J1JAOOPATOPHBIX padoT. 54
BBIIIOJHEHHME KYPCOBOT'O MPOEKTA/PadO0ThI 16
Muas koHTakTHAsg padoTa: 3aluTa KYpCOBOro MPOEKTa/padoThI 0
IToaroToBka K dK3aMeHy 30
IIpoBeneHue dK3aMeHa 6

Pasnen 5. METOJMUYECKUE VKA3AHHUSI JUISI OBVYAIOLIMXCSI IO OCBOEHMIO
JIACHUTUIMHBI

W3ydyenne aucuumiauHbel "MUKpONpoLEecCOpHbIE yCTpoWcTBA" pEKOMEHAYEeTCsl HayaThb C
O3HaKOMJIEHHsI ¢ palOoueil mporpamMMmoi, ee CTPYKTYpOll M cOjep)KaHueM pa3zesioB. YueOHbIH
MaTepualg CTPYKTYpUPOBaH, M3y4€HHE JAUCLUUIUIMHBI OCYILECTBJIAETCS B TEMaTHYECKOM
I0CJIEI0BATENBHOCTH.

3ansaTus JIEKIMOHHOI'0 THIIA JAI0T CUCTEMATU3UPOBAaHHbBIE 3HAHUA 1o
JucuuIuiHe "MUKpOnpoLeccopHble  YCTpoicTBa", KOHLEHTPUPYIOT BHMMaHUE Ha Hauboiee
CIIO)KHBIX M BaXHBIX BOIIpocax. Bo BpeMs JIEKLHMOHHBIX 3aHATUH PEKOMEHIYETCS BECTH
KOHCIIEKTUPOBaHHE y4eOHOro marepuasia; oopaiiaTh BHUMaHUE Ha (GOPMYJIUPOBKU U KaTEroOpuH,
pacKphIBalOIlME€ CyTh MpoOJeMbl, SIBICHHUS WM Mpolecca; 3a(pUKCUpPOBaTh BbIBOJBI U
IIPAKTUYECKUE PEKOMEH 1ALl Uu.
[TonroroBka K 3aHATHAM J1a0OPATOPHOr0  THIA BKIKOYACT O3HAKOMJICHHME C  IUIAHOM
71a00paTOPHOTO 3aHATUSA; PabOTy C KOHCIIEKTOM JIEKLWH, BBIMOJIHEHHE JIOMAIIHEro 3a/laHus,
pabory ¢ ydeOHONH M y4eOHO-METOIUYECKOW JIUTEepaTypo, HAyYHBIMU U3JIAHUSIMH U
AIIEKTPOHHBIMU  00pa30BaTEIbHBIMU PECYpPCAMM, PEKOMEHJIOBaHHBIMU paldouell mporpaMmoit
JUCLUIUIAHEI "MUKpOIpoLeccopHble ycTpoiicTea".
ConepxaHue caMOCTOATEIbHONH PadoThI onpesensercss pabodyeldl HporpamMmoil ITUCLUILUIMHBI
""MUKpONpOLECCOPHBIE YCTPOHCTBA", OLIEHOUYHBIMU U METOJIMYECKUMHU MaTepHallaMu, 3a/laHusIMU
U yKazaHusIMU npernojaasarens. CamocTosTenbHas paboTa MOKET OCYIIECTBISATHCSA B ayIUTOPHOM
U BHEayIUTOpHOH (phopMax. DPPeKTUBHBIM CPEICTBOM OCYIIECTBICHUS CAMOCTOSTEIbHON pabOoThI
SBJISIETCA  DJIEKTPOHHass MH(OpPMAIMOHHO-00pa3oBaTeibHas CpelJa YHHBEpCUTETa, KOTopas
o0ecrieuynBaeT JOCTyNl K o00pa3oBaTelbHON mporpamMme, paboyeil mnporpaMme JUCHUIUIMHBI

"Muxkpomnpoueccopuble  ycTpoicTBa', K  JJEKTPOHHBIM  OMOJMOTEYHBIM  CHCTEMaM,
npodeccuoHanpHbIM ~ 0a3aM  JaHHBIX W MH(GOPMAIMOHHBIM  CIPAaBOYHBIM  CHUCTEMaM.
N3yyenne  gucuuiuinHel  "MUKpONpPOLIECCOPHBIE  YCTPOMCTBA" BKJIIOYAET  BBIIOJHEHHUE

1a00paTOpHBIX paboT, U KypcoBoi paboThl. Tema KypcoBoil pabOThl BhIJAETCS MHIMBUAYATBLHO U
npeJcTaBiIsieT coOoi pa3paboTKy CTPYKTYPBI M MOA00P TEXHUYECKUX CPEICTB U KOMIIOHEHTOB IS
pealM3allud  yCTPOWCTBAa HA  OCHOBE  MHKPOIPOLECCOPHOW  TEXHHUKH  OMPEIEICHHOTO

(GyHKIIMOHAJIBHOTO Ha3HA4YCHMUS.
[TepuonuuHOCTh MpoOBeAeHUS, (POPMBI TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH, CUCTEMa OIICHUBAHUS
xoz1a OCBOCHUS JUCLHUTIIINH IIPEACTABIICHBI B paboueit Iporpamme.

®opMONl MPOMEKYTOUHOM aTTECTAMU [0 IUCIHUIUIMHE "MUKpONpOLECCOpHbIE ycTporcTBa'
ABJIACTCS OK3aMEH, GOpMON MPOMEXYTOUHOW aTTecTaumm no KypcoBown paboTte sBaseTcs
AnbbdepeHLMpPOBaHHbIV 3a4eT

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METOANMYECKOE
OBECIIEYEHHME JUCLHUITIIMHBI

6.1. YueOHO-MeTOIMYECKOE 00ecIIeUeHE



NoNe
n/n

Crnucok UCoab3yeMOol JIUTepaTyphbl

KomnaectBo
IK3EMILISIPOB MEYATHBIX
H3JaHUH, IMEIOIUXCS B

OMOINOTEKE, WIIH
AIICKTPOHHBIN aJpec U3JaHus
(pecypca) B cetu MuTepuer

YYEBHBIE, YYEBHO-METOAMYECKHWE 1 HAVYHBIE N3JIAHUA

Konenos, JI. A. TexHosoruss 1 KOHCTPYKIIUM MHKPOCXEM,
MUKpoOIporeccopoB U Mukpocbopok [Tekcr] : [yueOHoe
nocobue mo cnenuanbHocTH 210201 "IIpoexkTupoBanue wu
TEXHOJOTHSl PAJAMOVIEKTPOHHBIX CPEACTB'"  HAIpaBJIECHUS
noaroroBku 210200 "IIpoexkTupoBaHME U  TEXHOJIOTHUSA
anekTpoHHbIX cpencts"] / JI. A. Komemos. U3n. 3-e, crep.
Cankrt-IlerepOypr: Jlans, 2016. - 399, [1] c. ISBN 978-5-
8114-0766-8. Dx3eMIuisapsl: Bcero 24.

24

AnmeB, Mapar TydukoBud. MuKpOIpoLECCOpsl |
MHUKPOIIPOIIECCOPHBIE CHUCTEMbI YIpaBlieHUs. 32-pa3psiaHble
npoueccopsl cemeiictBa Motorola [Tekcer] : mabopaTopHbIit
MIPaKTUKYM [mnst crynentoB HampasiaeHuit 220400.62
"VhpaBnenue B TexHuyeckux cucremax', 211000.62
"KoHCTpyupoBaHHE W TEXHOJOTHS 3JEKTPOHHBIX CpeAcTB'] /
M. T. Anues, T. C. bykanoBa; M-Bo 00pa3oBaHHsl U HayKu
Poc. ®enepauun, ®I'bOY BIIO "[loBomx. roc. TEXHOI. YH-
1". Momkap-Ona: TII'TY, 2014. - 64 c. ISBN 978-5-8155-
1350-2. Dx3eMIusIphl: Bcero 43.

43 /
https://portal.volgatech.net/b
ooks/Aliev_mikroprocessori_
mikroprocessornie_sistemi_2

014.pdf

Anues, Mapar TyduxoBud. Mukponpoieccops! B cucremax
ynpasieHus: [Tekct] : ydeOHoe mocobue : [Isl CTYIAEHTOB
OoyHOH  (opMbl  OOydeHHUS  HamNpaBI€HUH  MOATOTOBKU
6axanaBpoB 211000.62 "KoHcTpynpoBaHHE U TEXHOJIOTHUS
NeKTpoHHBIX cpeactB” u  220400.62 "VYnopasieHue B
texHuueckux cucremax"| / M. T. AnueB; M-Bo oOpa3oBaHUs
n Hayku PO, ®I'GOY BIIO "lloBomk. roc. TeXHONI. yH-T".
Womkap-Ona: IITTY, 2014. - 247 c. ISBN 978-5-8158-1353-
3. Ox3emmsipsl: Bcero 40.

40

AmmneB, Mapar TydukoBud. Muxponpoueccopsl U
MUKPOIPOLIECCOPHBIE CHUCTeMBl ympasineHus [Texkcr] : 8
paspsnHbie Tporeccopsl cemeiictBa AVR : maGopaTopHbrit
MPAKTUKYM [mo wampasiaenwsm 27.03.04, 11.03.03,
11.03.04] / M. T. Anues, T. C. bykanoBa; M-Bo o6pa3oBanus
n Hayku Poc. ®enepaunn, ®I'bOY BO "IloBosk. roc.
texHoun. yu-1". Momxkap-Omna: IITTY, 2016. - 63 c¢. ISBN 978-
5-8158-1775-3. Dx3emiursipel: Bcero 40.

40 /
https://portal.volgatech.net/b
ooks/Aliev_mikroprocessori_
2016.pdf

AnueB, Mapatr TydukoBuy. MHUKpOIPOILIECCOPHBIE CUCTEMBI
yIipaBJieHUs dneKTpornpuBoaaMu [Tekcr] : yueGHOe mocobue
[mo HampaBnenusm mnoxarotoBku 27.03.04, 11.03.03,
11.03.04] / M. T. Anues, T. C. bykanoBa; M-Bo o0pazoBaHus
n Hayku Poc. @epepanmn, ®I'bOY BO "IloBomxk. roc.
Texnon. yu-1". Momkap-Oma: III'TY, 2017. - 122 c. ISBN
978-5-8158-1783-8. Dx3emiurapsl: Bcero 31.

31/
https://portal.volgatech.net/b
ooks/Aliev_mikroprocessorni
e_sistemi_2017.pdf

Anues, Mapar Ty¢pukoBuu. Hutepdeiice
MUKPOKOHTpOJIEpoB [ Tekcr] yaeOHOe Tmocodue : aJiA
CTY/ICHTOB HalpaBJICHU MOArOTOBKU OakanaBpoB 27.03.04

15/
https://portal.volgatech.net/b
ooks/Aliev_Interfeysy mikro




"VropaBnenue B TexHuueckux — cucremax', 11.03.04
"DJIeKTpOHUKA u HaHOAJIEKTPOHHKA", 11.03.03
"KoHCTpynpOBaHHE M TEXHOJOTHUS SJEKTPOHHBIX CpPeAcTB" /
M. T. Anues, T. C. bykanoBa; MUHUCTEpPCTBO HayKu H
BhIcIIero oopaszoBanus Poccuiickoit denepanun, PI'bOY BO
"TloBoymxCKuUi roCcyJapCTBEHHBIN TEXHOJIOTMYECKUI
yuusepcuret". Momkap-Oma: IIT'TY, 2019. - 93 ¢. ISBN 978-
5-8158-2156-9. Dx3emmuisapsl: Bcero 15.

kontrollerov_2019.pdf

7. |EBctudeeB, A. B. Mukpokontpomiepsl AVR cemelicTBa 5
Classic ¢upmbr "ATMEL" [Tekcr] / A. B. EBctudees.
Mocksa: Jomdka-XXI, 2002. - 285 c. ISBN 5-94120-066-8.
DK3eMILISPHI: BCEro 5.
8. |CxeMoOTexHHMKa DJIEKTPOHHBIX CHCTEM. MHKpPOIPOLECCOPHI U 16
MUKpoKoHTpoJuieps! [ Teker] : [yaeOonuk / B. U. boiiko, A. H.
I'ypxuit, B. 5. XKyiikos u ap.]. CI16.: BXB-Ilerepoypr, 2004.
- 453 c. ISBN 5-94157-467-3. Dx3emiuiapsl: Bcero 16.
6.2. MatepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOE o0ecrieueHne
NeNe | Aynurtopun s pose- | [lepedeHb OCHOBHOTO 000pYAOBaHUS [IporpammHuoe
/Tl |AeHus y4eOHBIX 3aHATUH, oOecrieuenue
CaMOCTOSTENIbHON pabo-
TBI U TIPOBEJICHHSI TOCY-
JTAPCTBEHHON UTOTOBOM
aTTeCTalluU
1. 414 (111) Komrmiekr Ha 6a3ze mukpokoHTp Intel{Microsoft Windows
8031/51 (1), Kommuexkr Ha ©6a3e|Enterprise, CmnpaBounas
MHUKpPOKOHTpoJuiepoB Motorola 68332|npaBoBas cucrema
(1), Kommiekt Ha 0aze|"KoncynpTant [Tmroc”,
MHUKpPOKOHTpOJIepoB Motorola 68H16Microsoft Office
(1), Kommiekt Ha 6aze(Standard, Arent Dr.Web,
MUKpPOKOHTpoJuiepoB Motorola 6805 |Kommuiekt I'APAHT-
(1), Muxkpomnpouecopssiii kommiekT|Mactep, Microsoft
Ha 0a3e nporecccopos Intel MCS-196[Access, Microsoft Visio
u TMS320C2X (1), Mounutop 19"|Professional,  Microsoft
Samsung 940N (KSB) TFT Silver.|Project Professional,

Round Simple (6), OCLHHUJIJIOTPA®D
C1-81 (2), Ocrmunorpad
JBYXKaHaJIbHbII PCSU100 (1),
Ocmunorpad mudposoit  DS1102E
(1), Ocummorpad wudposoit DS050
12A (1), IlepcoHanbHBI KOMIIBIOTED
6 Atlant  A2X2/2G(3)/mouuTOp
Viewsonic VA2013wm/3Y (5), TIK
S404,2 400W/Intel Core i3
540/xJ1aB. , MBIIIb, MOHHT. 21,5"
VA2248-LED (3), IlporpamMmmHO-
TEXHUYECKUH KOMIUIEKC Ha 0Oaze
koHTpoiutepa  ADAMSS1I0OM (1),
Cencopubiii  skpan g TFT/KK
monutopoB 19" (1), Cucrem.6sok
Athlon 64
3500/512Mb*2/160Gb/FDD/DVD-

Microsoft Visual Studio
Enterprise, Kommiekt 10
AJid pCIICHUA OCHOBHBIX
II0JIb30BATCJIBCKUX 3a1a4




RW «knaB.mpimb.k0Bp. (6), Cranius
nasuTbHAs LUKEY-8520 (2),
[udposoit n3mepurens TeMiepaTypbl
FLUKE-54 1I (1), KommiexT yueOHOM
mebenn (1)

Paznen 7. ®OPMbI KOHTPOJISI OCBOEHUA AUCHUILIMHBLI ®OHJ OLIEHOYHBIX
CPEJACTB

KpI/ITepI/II/I OLCHUBAHUA MHAUKATOPOB NOCTHIKCHUA KOMHGTGHHI/Iﬁ HaIpaBJICHBI HaA:

- YCBOGHHE TEOPETHYECKOTo Marepuasa (00beM 3HaHUM, TITyOnHa yCBOCHUS), IPEYCMOTPEHHOTO
paboueii mporpaMMoii;

- yMEHHE WH3JaraTh MaTepuail (4eTKOCTb, I'PAaMOTHOCTh H3JIOKCHHS MaTepuaja, TOYHOCTh H
IIOJTHOTA BOCIIPOU3BEACHUS yueOHOrO MaTepuaa);

- YMEHHE IPUMEHSTh TEOPETHYECKUE 3HAHUS MTPH PEIICHUH PAKTHYECKUX 3aTaHuUi.

IMxana OLICHUBAHMIA IIPEACTABIICHA HUKCE.

YpoBeHb
c(hopMUPOBAHHOCTH [IIkana
Kpurepuu onennBanus
3JIEMEHTOB OLICHUBAHHUS
KOMIIETEHIIUHU
[Toporossiii OOyuvaromuiics ¥WMeeT 3HAaHUS OCHOBHOIO MarepHana,| yJaoBler-
YPOBEHb MPOSBISIET yMEHWUE JIOTUYHO €ro u3jaratb, HO MOXET| BOPUTEIBHO

JOIyCKaTb ~ HETOYHOCTM B U3JIOXKCHUM  MaTrepuala,
HE/JIOCTaTOYHO TMpaBWIbHBIE (HOPMYITHPOBKH, HCIBITHIBACT
3aTPyAHECHUS B BBINIOJIHEHUH IIPAKTUYECKUX 3aJaHUMN.

[IponBunyTthiii  |OOyuaromiuiicss TBepIO 3HAaeT MPOrPaMMHBIM MaTepuan,| XOpoIlo

YPOBEHb M3JIaraeT €ro rpaMOTHO M II0 CYIIECTBY, HE JOIIyCKaeT
CYILIECTBEHHBIX HETOYHOCTEN B OTBETE Ha BOIIPOC, PABUIIBHO
IIPUMEHSAECT TEOPETUYECKUE IIOJOKEHHUS IIPU  PELICHUH
MPaKTUYECKUX BOIMPOCOB M 3ajay, BJIAJACET HEOOXOIUMBIMU
HaBBIKAMU U IIPUEMAaMU UX BBIIIOTHEHUS

Bricokuit ypoBenb |OOyuaromuiicss riay00oKO M MPOYHO YCBOWJI IPOrPaMMHBIN|  OTJIMYHO
MaTepuaj, TPaMOTHO M JIOTMYECKH CTPOMHO €ro H3Jaraer,
JlaeT MCUEPIIBIBAIOIIME OTBETHI HA MTOCTABIEHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBACTCSA TEOpHUS C IMPAKTHKOW, NMPU ITOM
oOyyaroluiics He  3aTpyaHsieTcsi C  OTBETOM  IpH
BUJIOM3MEHEHUH  3a/1aHUsi, CBOOOJHO  CIIpaBIIsieTCS  C
3aJladyaMM, BONPOCAMM UM JIPYTUMH BHJIAMU MPUMEHEHUs
3HaHUH, TIOKa3bIBa€T 3HAKOMCTBO C MOHOTrpaduyecKkoi
JUTEPaTypo, MEePUOIUYECKUMH HU3JaHUSIMH, TPABUIBHO
O0OCHOBBIBACT MPUHATHIE pEIIEHHs, CBOOOJHO BIIAJEET
Pa3HOCTOPOHHUMHU  HaBbIKAMH, MpPHEMAaMHU  BBINOJIHEHUS
MIPAKTUYECKUX paboOT

7.1. IlpomexyTouHast aTTecTalus 00y4aronuxcs
[TpomexyTouHasi aTrTecTalysi o0y4yaroUuIMXcs HallpaBJIeHa Ha OICHHBAHHE Pe3yJbTaTOB OOy4eHHUS
10 JUCUUIUIMHE (MOIYJIIO) U IPOBOJUTCS C HCIIOIB30BaHUEM (DOHIOB OLIEHOUYHBIX CPEJICTB.

[IpuMepbl THMOBBIX KOHTPOJBHBIX 3aJaHUi W3 0a3bl (OHHA OICHOYHBIX CPEACTB IO
00pa3oBaTeNbHON IPOrpaMMe.

1. KakoBo Hanbonee yactoe npumeHeHne ogHOKPUCTA/IbHbIX MMKpOKOHTpOﬂI’IEpOB?



OTser:

1. paboTa B cMcTemax ynpaBaeHus

2. peleHme HayYHO-TEXHUYECKMX 3aa4

3. nocTpoeHue cuctem, obecneumatowmx apdekTnBHY0 06paboTKy MynbTUMEANNHOM MHbOPMALUK

4. paboTta c 6azamu gaHHbIX

2. KaK HasbiBaeTcs 0b61acTb NamaATU B Npoueccope’?
1. peructp

2. cermeHT

3. cmeleHune

4. ut

3. MepemeHHas, KOTOPaAA 3aHOCUTCA B PETUCTP?
1. onepaHpg,

2. cTeK

3. ykasaTtenb

4. 6aunt

4. Kak Ha3bIBaeTcA U3MEHEHME TeKyLLEel Nocnef0BaTeNIbHOCTU KOMaHA?
1. npepbiBaHue
2. anroputm

3. CMHXPOHM3aUUA

4. npoueaypa

5. OgHUM 13 cnocob6oB obMeHa NAMATU K BHELLHMM YCTPOWCTBAM ABNSETCS:
1. Pexxum npamoro Aoctyna K namaTtu

2. Pexkum GopmMmnpoBaHMA CUTHAOB NPepbIBaHWIA B NaMATH

3. PeXXum NporpaMmMHOro ynpasaeHUA NamATbio

4. Pexkum ob6CcnyKMBaHUA NamaATm

6. B mmnkpokoHTponnepax AVR obo3HayeHne EEPROM o3HavaeT:
1. sHeproHe3aBMCMMan NamATb AAHHbIX

2. 9HEProHesaBnuCcnMmana NamMATb Nporpamm



3. pernctpoBas namsTb

4. cTopoXKeBoOM Talimep

7. C4ETUMK KOMaHA — 3TO:

1. perucTtp, B KOTOPOM COAEPKUTCA agpec cieaytoleit UCNONHAEMOMN KOMaHabl

2. perncTp, B KOTOPOM COAEPHKNUTCA KONMYECTBO BbIMOJHEHHbBIX KOMaHA NPOrpammbl
3. peructp, B KOTOPOM COAEePKUTCA 0bLLee KONMYECTBO KOMaH/A, MPOrpaMmmsl

4, PErncTp, B KOTOPOM COAEPHKUNTCA o6u.|,ee KO/IM4eCTBO KOMaHA YCNOBHOIO nepexoaa B nporpamme

8. BbibepuTe NpaBuibHOE YTBEPKAEHUE:

1. Yem MeHblUe aapec NpepbiBaHMA B TabanLe NpepbiBaHMI, TEM BbilLe NPUOPUTET NpepbIBaHUA

2. yem 6onblie agpec npepbiBaHMA B TabanLLe NpepbiBaHUM, TEM Bbillie NPUOPUTET NpepbiBaHMA

3. yem meHbLIe agpec npepbiBaHMUA B Tabaunue npepbiBaHUA, TEM MEHbLLIE NPUOPUTET NPepbIBaHUA

4. 4yem 6onblue agpec NpepbiBaHMA B Tabanue npepbiBaHUI, Tem 60/blie NPUOPUTET NpepbIBaHMA

9.CTopOoKeBoOM TaMep B MUKPOKOHTpPOIepax Heobxoaum ans:
1. 3alWMTbl MMKPOKOHTpPOANEpPa OT cboeB B Npouecce paboTbl

2. 4nA reHepunpoBaHMA nNpepbiBaHMNA B CNy4ae coBnageHnA coaepXmMmoro CYETHOTrO perncrtpac
coaepXMMbIm CTOPOXKEBOIO Taﬁmepa

3. ANA reHepMpoBaHMA NPepbIBaHUA B C/lyYae COBNaAEeHUA COAEPHMMOro PermcTpa cpaBHeHMsA ¢
COAEPKMMbIM CTOPOMKEBOTO Taiimepa

4. pna reHepaumn UMM curHana

10. AHanoroBbIli KOMNapaTop NpeaHasHayYeH anaq:

1. cpaBHEHWA 3HAYEHWNI HaNPAXKEHMSA, KOTOPOE NPUCYTCTBYET Ha ABYX BbIBOAAX MUKPOKOHTPOAEPa U
reHepMpoBaHMM B JAHHOM C/ly4Yae NpepbiBaHUSA

2. 3alWLMTbl BbIBOZA MUKPOKOHTPOJI/IEPA B Cy4Yae, ec/iv Ha BbiBoZ ByaeH noaaH curHan 6onbwe 5 B
3. ana reHepauum WM curHana

4, npeo6pasoBaHMﬂ dHaN0roBoro CMrHaza Ha BbiBOge MMKPOKOHTPO/1EPA B Ll,Md)pOBOVI CUTHanN



IlepedyeHs BOIPOCOB AJIsA IPOBEACHUS IIPOMEKYTOUHOHN aTTECTALIUU

1. ApXuUTEKTYpa COBPEMEHHbIX MUKPOMPOLLECCOPOB: TEPMUHDBI U ONPeaeNeH s, MUKPONPOLLECCOPHbIEe
CUCTEMbI YNPaBAEHUSA, apXUTEKTYPHbIE 0COBEHHOCTUMMUKPOMPOLLECCOPHBIX YCTPOWMCTB.

2. ApXUTEKTypa COBPEMEHHbIX MUKPOMPOLLECCOPOB: KOPMYC NPOLLECCOPOB, TEXHONOMMAN3FOTOBAEHMUSA
MHTErpanbHbIX CXEM, MaPKUPOBKA MHTErPasibHbIX CXEM.

3. CTpyKTypa 633080l MMKPOMPOLECCOPHOM CUCTEMbI: MOAY/b MUTaHWUA, MOAY1b COpOCca
WCUHXPOHM3ALMM, KOHTPOAEP NPEPbIBAHWUIA, TEPMUHAN.

4. CTpyKTypa 623080 MMUKPOMNPOLLECCOPHOM CUCTEMDI: LLEHTPaIbHbIMA NPOLECCOP, MOAY/IbNaMATH,
CynepcKanAapHbIN KoHBelep.

5. MporpammmpoBaHne MUKPOMPOLLECCOPHBIX YCTPOMCTB: OCHOBHbIE 3TanbiNPOEKTUPOBAHUA U OTNAAKM
nporpamMmHoro obecneyeHms, A3bIKM BbICOKOrO M HU3KOIO YPOBHALOCTOMHCTBA U HEAOCTaTKM.

6. MporpammupoBaHMe MUKPOMPOLLECCOPHbIX YCTPOMCTB: crnocobbl aapecaunm Ha asbikeaccembepa,
aNropUTM BbINOJAHEHUA KOMaH/bl, KOMaHAbl U TUMbl AAHHbIX.

7. MMKpPOMNPOLLECCOPHbIE CUCTEMbI YNPABAEHUA: YNPaBIeHNE CONIEHONAOM, Pesie MBbICOKOBOJIbTHOM
HarpysKoi.

8. MUKpOKOHTpoANepbl C apxutekTypoi AVR: CTpyKTypa npoueccopa cemelictea AVR,perncrposas
Mmozenb, cnocobbl agpecauum, cuctemMa KomaHa, nepudepuiiHbie ycTponcTea MYHKLMM BbIBOAOB Kopnyca
ATmega8515.

9. MuKpoKoHTpoanepsl cemencrea PICmicro: mnagwue noacemelictea PICMicro, cpeaHeenoacemeinctso
PICMicro, ctapwee nogcemeiicteo PICMicro.

10. BBog-BbIBOA, AaHHbIX MUKPOMNPOLECCOPHOMN CUCTEMbBI: aHAIOTOBbIM KOMMNapaTop,aHanoro-undpoBoii
npeobpasoBaTens.

11. BBOA-BbIBOA, AaHHbIX MUKPOMNPOLECCOPHOM CUCTEMbI: MOCNEA0BATE/IbHbIM MNapaienbHbIi BBOA-
BbIBOZA AaHHbIX.

12. Npoueccopsbl LMdpoBoit 06paboTKm curHanos: cuctema LmdpoBoit 06paboTKM cUrHana, TMnoBble
3a4a4u pewwaemble undpoBoi 06paboTKOM CUrHaNOB.

13. Npoueccopbl 06LLErO HAa3HAYEHMA C APXUTEKTYPOMN X86: MMKponpoLeccop cemelictBaPentium I.

14. Npoueccopsbl LMdpoBoi 06paboTKM CMrHaNOB: TUMOBbIE 3a4a4n pellaemble LMPppPoBoobpaboTKM
curHanos, npumeHeHme NUOC npu dunbTpaumm curHana.

15. Mpoueccopbl 06LLEr0 HA3HAYEHUA C APXUTEKTYPOI X86 1 x64: MUKponpoLeccopbicemerictBa Pentium 4
n lItanium |A-64 npnBeCTM OTINYNA APXUTEKTYP.

16. Npoueccopsbl LMdpoBoit 06paboTkm curHanos: npumeHeHue MLLOC npu pacnosHaBaHUUpPeEUH,
npumeHermne NUOC B umdpoBoit ayanocnucteme BOCNpom3BeaeHNA KOMNAKT-AMCKOB.

17. MuKpoKoHTpoanepbl cemeictea MCS-51: cTpyKTypa npoueccopa cemelictea MCS-51,permctpoBas
MoAesNb, Cnocobbl aapecaumm u cuctemMa KomaHg, GyHKLMM BbIBOAOB Kopryca8051AH.

18. MuKpoKoHTponnepbl cemeitctea Motorola: o6uan cTpyKTypa MUMKPOKOHTPOIEPOBCEMENCTBA
68HC05/705/08, apxuTeKTypa, perucTposas moaeb, cnocobbl agpecaumnn U cuctemakomaHa npoueccopa
cemeiictea 68HC0O5/705/08, dyHKLMM BbIBOAOB KOPMYyCa.

19. NMpoueccopbl udppoBoit 06paboTKM cMrHaNoB: cnocobbl peannsaunm anroputmoBslLOC, cTpyKTypa
npoueccopa undpoBoi 06paboTKM CUTHANOB.



20. BBoA-BbIBOA, AaHHbIX MUMKPOMPOLLECCOPHOM cnucTembl: TokoBas netas 4-20 mA,
TaMMEpPbIMUKPOMPOLLECCOPHOM CUCTEMBI.

21. MMKpPOMpPOUECCOPHbIE CUCTEMBI YIPAB/IEHNA: YNPaBJAEHME 3N1EKTPOABUIraTeIeM,yNpaBaeHMe LWaroBbim
ABUraTesieM CXxembl NOAK/UEeHUs.

22. MUKPOKOHTpOAepHasa ceTb: npoToKon 12C, npotokon CAN cxembl NOAKAOYEHUA.
23. MUKpOKOHTponaepHas ceTb: NPoToKoa RS-485 n RS-422 cxembl NOAKNOHEHMA.

24. MuKponpoLueccopHble CUCTEMbI YNPaBAeHUA: NOAKAIOYEHUE CBETOAMO40B,N0AKAOHEHME 7-
CErMeHTHbIX CBETOANOAHbIX MHAMKATOPOB, BBOA AaHHbIX C MaTPUYHOMKAABUATYPbI, yNpaBieHue
HKUOAKOKPUCTANINYECKMM MHANUKATOPOM.

25. Mpoueccopbl 06Wero HasHaYeHUs C aPXUTEKTYPOI X86: MUKponpoueccop KomnaHMMAMD K5.
26. MNpoueccopsbl LnppoBoi 06paboTkn cnurHanos: npoueccop ADSP-2116x, rubpuaHblienpoLeccopbl.
27. Mpoueccopbl 06LWero HasHaAYeHNA C APXUTEKTYPOI X86: MMKponpoLLeccopbl KOMNAaHUMAMD K7.

28. Mpoueccopbl undpposoit 06paboTkn cnrHanos (npoueccopsl LMdGPoBo 06pabOTKUCUTHANOB C
dUKCUpoBaHHOW M NNaBalollei TouKkoi, npoueccopbl Motorola (DSP56000).



