AHHOTanuUs K pabodeil mporpaMMbl TUCITUTUTHHBI
b1.B.Z1B.01.01.01 «OcHOBBI CXeMOTEXHUKH MPOTPAMMUPYEMBIX YCTPOUCTB)

O0beM TpyaoeMKoCcTH: 4 3aueTHBIX equHuIl (144 yaca, u3 HUX — 76 4acoB ayAMTOPHOM
Harpy3Kku)
1.1 leab AMCHUNIMHBI
Vyebnas gucuurimHa «OCHOBBI CXEMOTEXHUKHU MPOrPAMMHUPYEMBIX YCTPOMCTBY»

CTaBUT CBOEH IENbI0 WM3YyYEHHE MOCTPOCHUS W (PYHKIHOHUPOBAHUS OCHOBHBIX JJIEMEHTOB
U(POBBIX YCTPOUCTB W (YHKIIMOHHPYIOIIUX HA WX OCHOBE Y3JIOB MPOTPAMMHUPYEMBIX
YCTPOMCTB: MUKPOCXEM, MUKPOCOOPOK, MUKPOKOHTPOJJIEPOB M MPOrPaMMHUPYEMOM JTOTHKU;
KOTOpbI€ SIBISIIOTCSL OCHOBOM [l peajid3allii  Pa3JIMYHbIX KOMIUIEKCHBIX CHCTEM
aBTOMATHU3AIMKM TPOU3BOJICTBEHHBIX IPOIECCOB W HAYYHBIX HCCIEAOBAHUN, BCTPOEHHBIX
MUKPOIIPOIIECCOPHBIX U MUKPOKOHTPOJUIEPHBIX CHCTEM BCeX c(hep dNEKTPOHUKH.

1.2 3agaun TUCOUILTAHBI
O3HAaKOMHUTH CTYJICHTOB C TMPAKTUYECKOW peanu3anuu MUPPOBOH CXEMOTEXHUKH,
METO/IaMH aHaJM3a U CHUHTE3a JOTHYECKHUX M 3alIOMUHAOIIMX 3JIEMEHTOB, KOMOMHATOPHBIX H
MOCIICAOBATEIbHBIX ~ (DYHKIIMOHAIBHBIX ~ Y3JIOB, YCTPOHMCTBO MOJYJCH  BBOJIA-BBIBOJIA
JTUCKPETHOW HHGOPMALUU TMPOTPAMMHUPYEMBIX JIOTUYECKUX KOHTPOJUIEPOB, OCHOBAaM
APXUTEKTYphl W OCHOBHBIMH TEXHHUYCCKHMHU XapaKTCPUCTUKAMU MHKPOIPOILIECCOPOB
(mporpaMMHOE yTmpaBi€HHUE BBOJOM- BBIBOJOM, KaHANbl MPSMOT0O JOCTyNla B IaMATh;
HAa3HAYCHWE W BHJBI MPEPHIBAHUI); C OCHOBHBIMH TPEOOBAHUSIMH KOMIUICKTOBaHHUS,
POrPaMMHBIM OOECTIeUeHrEM, YIPABISIONIMMHI KOMIUIEKCAMH Y3JI0B KOMMYTallUd. A Takxke,
CHUCTEMAaTU3UpPOBATh TOJYUYCHHbIE 3HAHUS  Kacawomiecss pa3paboOTKH  apXUTEKTYpPhI
MHUKPOKOHTPOJIJIEPOB W MPOTrPaMMHOTO  OOeCIeueHHUs, OCOOCHHOCTEH MpPUMEHEHHS
MHUKPOIIPOIIECCOPHON TEXHUKH M TMPOTPAMMHOTO OOECTIeUeHHs] B CpPEICTBaX CBSI3U U
o0paboTtku mHpopmanuu. JlaTb OCHOBHBIE MPAKTUYECKHE HABBIKH MO MPOrPaMMHUPOBAHUIO

MukpokoHTtposuiepos u [IJINC.

1.3 MecTo JUCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

JucuumnmuHaa «OCHOBBI CXEMOTEXHUKU MPOTPAMMUPYEMBIX YCTPONCTBY» OTHOCHTCS K
dbopMupyeMoil ydyacTHUKaMH 0Opa30BaTeNbHBIX OTHOIIEHHH yacTu broka 1 "ucrumniuHel
(Momynu) mo BbeIOOpY" yueOHOro riana. B coorBercTBuM ¢ pabouynM Y4eOHBIM TLIAHOM
JTUCIUIIIINHA W3Y4YaeTCsl Ha TPEThEeM Kypce 1Mo 04HOU GopMe 00yuenus. Bug mpoMexyTouHoi
aTTecTallid: B TSATOM CEMecTpe — »5SK3aMeH.Marepuan TUCIHUIUIMHBI BecbMa O0OBEMEH,
MOATOMY IS €70 YCIEITHOTO OCBOCHHSI HEOOXOAMMO YCIICIITHOE YCBOCHHUE TIPEIBAPUTEIBLHBIX
TUCIUIINH: «AJNTOPUTMU3AIMS U MPOTPAMMUPOBaHHE», «Teopus SIEKTPUUECKUX IEMneiy,
«Dwu3rka MoaynmpOBOAHUKOB U IEKTPOHUKAY, «THOCTpaHHBIN S3BIKY.

N3y4ast 3Ty JUCHMIUIMHY, KPOME BCErO MPOYEro, CTYJAEHTHI MOJy4YatoT IPaKTHUECKNE
HAaBBIKM JKCIIEPUMEHTAIIBHBIX UCCIIEI0BAHUN CUHTE3UPOBAHHBIX CAMOCTOSATENIBHO YCTPOWCTB,
HAaBBIKM CaMOCTOSITEJIbHOTO TPUHATUS PEIIEHUN A1 JOCTUKEHMS IOCTaBICHHBIX 3a/1ay
(GYHKIIMOHUPOBAHUSI pa3padaTbIBa€MOM M KCIUTyaTUPYyeMON MPOrpaMMHO-aNapaTHON 4acTu
ycTpoiicTB. Tak Kak MporpaMMHO-aNmapaTHbI KOMIUIEKC 3TO BCEI/la HEPA3PHIBHOE LIENOE, O
YeM HYKHO IIOMHUTh IIPH CO3JJaHHHM IpOrpamM, JHCHMIUIMHA II03BOJIIET OCO3HAaTh
IpeleibHblE  BO3MOMKHOCTH  ANIApaTHBIX  CPEACTB  YIPaBISIEMBIX  NPOTrPAMMHBIMU
INPOAYKTaMH. B CBsA3M ¢ 3TUM, B AUCIHUIUIMHE YacTSIMH pPacCMaTpPUBAKOTCS BONPOCHI
paccMaTpuBaeMble, 3a4acTyl0 B COBEPIIEHHO OTIMYHOM paKypce B NApajuIEIbHO BEIOMBIX
JUCIUIUIMHAX W HEoO0XOAMMOM aclekTe mocieayomux: «PaauoTrexHuyeckue Lenu U
curHanel», «lludppoBas paamosnexkTpoHMka u  00paboTka curHanoB», «OCHOBBI
KOHCTPYUPOBAHUSI M TEXHOJIOTMU NPOeKTUpoBaHUs POC», «PaauoTeXHUYECKUE CUCTEMBIY,
«IIporpammupoBanue MUKPOKOHTPOJLIEPOBY, «qudpossie YCTpOMCTBA U
MHUKPOIIPOLIECCOPBI».



TpeOoBaHNs K YPOBHIO OCBOCHUS THCHHUILINHBI

Nzyuenue

JAHHOW  y4eOHOW JAMCIMIUTMHBI

HalpaBJICHO Ha

oOydaromuxcs obmenpodeccnonanbHbix kKomnerenmuii: [TK-2, TIK-3

dhopmupoBaHUE

Kona u nammeHnoBaunue
HMHIUKATOpa AOCTHXKEHUS
KOMIIETECHIINH

Pe3yJ'ILTaTI>I 06yqu1/151 IO JUCHHUITIMHE

IIK-2 cnocoden onpeaejasiTb BO3MOKHOCTHBIC KOHCTPYKTHBHBLIC BapHUAHTBI peaJqu3allud OTHAEJbHBIX

AHAJIOTOBBIX 0JIOKOB

3HATH
TeopeTryecKkue OCHOBBI U
0COOEHHOCTH: JIOTHYECKHUX
(YHKIHIA ¥ 2JIEMEHTOB,
TpeICTaBIICHIE
JIOTHYECKUX BBIPaXKEHUI;
MUHUMHA3ALUSA JOTHYECKAX

cxeM; (QPyHKIMOHAJIbHbIE
y3JI6I KOMOMHATOPHOH
JIOTUKHU; CXEMBI C
MaMsThIO;

BBIYUCIINTCIIBHBIC CXCMBbI;

UIIK-2.1 Cnocoben
OCYILIECTBIIATh OTJIAJKY
3JIEMEHTOB, OJIOKOB M CHCTEM
BCTPOCHHBIMU CpelcTBaMu
MPOrpaMMUPOBAHUS u
CHCTEMaMM aBTOMATHYECKOTO
MPOCKTUPOBAHHSI

HIIK-2.2 CnocobeH
HCIIOJIB30BaTh MPUEMBbI
MPOCKTUPOBAHHUS CXEMBI
aHaJIOrOBOIO O  CMEMIAHHOTO
CHUTHAJIOB

UIIK-2.3  OcymiecTBisiTh  Ha
MPaKTHUKE TPUHIIATIBI
MOCTPOCHHUS u

(hyHKIIMOHMPOBAHUS aHAIOTOBBIX
YCTpOICTB

PETHCTPBI U PETHCTPOBast
MaMsITh; IPUHIUIIBI
HOCTPOCHHS CXEM MaMATH
Ha TIOJYIPOBOIHUKOBBIX
AL u AT
MHKPOCXEMOTEXHHUKY U
TIPHUHIAI PaOOTHI 6a30BBIX
KacKaJIoB U
JIOTHYECKHUX JIEMEHTOB
U(POBBIX CXEM.

yMeThb
B mporpamMmHOM nakere,
BKJIFOYAIOIIHI B ce0s
KOMIHJIATOP, acceMoep,
KOMITOHOBIIMK U JpyTrHe
HHCTPYMEHTHI COCTABIIATh
MPOTPAaMMHBIN KO IJIs
MHUKPOKOHTPOJIJIEPOB Ha
OCHOBE rapBapACKOH
APXHUTEKTYPHI, ONN3KOH K
RISC. B nporpammHoM
MaKeTe COCTaBNIATh
MPOTPaMMBI JIS
UCTIONb3YEMBIX B
nabopaTtopHbIX paboTax
MHUKPOKOHTPOJIICPOB,
MPOBOAUTDH NPOLERYPY
[IPAKTUYECKON HATYpHOU
OTJIaAKH PaboThI KOJA.
Amnanornuno s [TJIMC.
OOBACHATH paboTy
MPOCTENIINX JOTUYECKUX
YCTPOMUCTB, OOBSCHSTH
paboTy mpocTeHImx
MoJynei HTUPPOBBIX
YCTPOIHCTB.
paspabaTbIBaTh
TEXHHUYECKHE
cnenupUKauu Ha
MPOTpaMMHBIE
KOMITOHEHTBI ¥ UX
B3aUMOCHCTBHUE

BJIAJETH
Bnagets
HABBIKAMU
HATHCAHUS
poTrpamMm
(mporpaMMupoB
aHWs) Ha s3BIKE
Cu nisa
MHKPOKOHTPOJLIT
epoHa
aApPXHUTEKType
ommuskoi k RISC
MPOLIECCOPOB:
JUIsl TIepeadn
uHpopmManuu mno
uHTEpdeiicam.
Bnagets
HaBBIKAMHU
MPOTpaMMHpPOBa
nus [JINC.

IIK-3 CrnocobeH BBINOJIHATH P

PAaAHO03IEeKTPOHHBIX CPEICTB H 000py10BaHUS

a00ThI 0 MOHTAKY, HAJIAJKe, HACTPOiiKe, PeryJIJMpOBKe M HCIBLITAHHIO

HIIK-3.1 Cnocoben k paboTe 1o
JIUarHOCTHKE u OLICHKE
TEXHUYECKOT 0 COCTOSIHUS
PaavoIEKTPOHHOM anmnaparypsl,
BJIaJIc€T IPUEMAMU HACTPOMKHU

UIIK-3.2 Criocoben
MOHTI/IpOBaTB
PaInOd3IEKTPOHHYIO alaparypy

3HATh
NPUHIUIBI paboTHI,
TEXHUYECKHUE
XapaKTEePUCTUKU U
KOHCTPYKTHUBHbIE
0COOEHHOCTH, OCHOBBI

MIPUHIIMIIOB TIOCTPOCHUS
BBIYHCIIUTEIbHON 4acTh

IUPPOBBIX CUCTEM

yMmeTh

[TpuMeHsATh NIMHY TaHHBIX
12C, UARTB ycrpoiicTBax,

IpelycMaTpHUBaIOIINX

MIPOCTOTY pa3pabOTKH:

9TeHue HH(POPMAILINH C
JIaTYNKOB MOHUTOPHHTA U

JIMarHOCTHKH

BJIa/IeTh
IIPaKTUYECKUMH
HaBBIKAMU
JKCIIEPUMEHTAN
BHBIX
HCCIIEI0OBaHUMN U
HHCTPYMEHTAJIb
HBIX H3MEpEeHUi
JUIsl IPOBEPKU U




WHIAWKATOpa JOCTUKCHUA

KOIL 1 HAMMCHOBAHUC

PesynbraThl 00y4eHuUs 10 TUCIUIIIHHE

KOMIICTCHIIMHN
WIIK-3.3 Bnameer 6e30macHBIMH YIpaBJIeHUS U PaOOTHI 00opynoBaHus. OTIIAIKH
prUeMaMu BBIIOJTHEHUSI (YHKIMOHATBHBIX TMomKTroYaThCS K IITHHE CHUHTE3UPOBAaHH
MOHTaa PaarOl3IEKTPOHHOM OJIOKOB, BXOJISIIINX B €€ SPI s BIX M TOTOBBIX
arnmapaTypsl nepe/ ee COCTaB. T0C/EAOBATEEHOTO YCTPOKCTB;
OKCITyaTalueun obMeHa J@AHHBIMH MEXITY HaBbIKaAMHU
MI/IKPOKOHTpf)J'IJ'Iepa, ux MHKPOCXCMaMH, paboTHI c
MPpUHIUIT A€UCTBUA, KOHTPOJIbHO-
BEKTOPHI PEPHIBAHN, M3MEPHUTEIILHOM
PEruCTphl yIPaBJIEHUS arnmnaparypou.
MMpEepbIBaHUAMHU NPUHIUIIBL
TAaKTUPOBAHUA
MUKpPOKOHTpPOJUIEpA U
3aJaHus 4acToOT
TakTupoBaHua. OCHOBHEIE
(hyHKIIMOHATBHEBIE
JJIEMCHTBI
MHTETPUPOBAHHON CPENIbL
pa3paboTku
MHUKpONpOrpamMmm
OCHOBBI HalMCaHUs
IIporpaMm Tt
MUKPOKOHTPOJUIEPOB  Ha
s3eike C u g [JIMC Ha
VHDL
Coaep:xanue TUCHHUILINHBI:
Pacripenenenue BuoB yueOHOIM pabOThI ¥ KX TPYIOEMKOCTH T10 pa3/eriaM AUCIUIIIAHBL.
U3y4aeMoi B 5 ceMecTpe
Ne KonuuecTBo yacos
pasn HaumeHnoBanwue pasnenon AyAHTOpHaS CamocrosiTenbHast
Bcero pabota KCP
ena 3 3 P pabota
1 2 3 4 5 6 7
1 HpocheﬁuH/Ie JIOTUYECKHE 5 6 4 5
YCTPOMCTBA U MHEKPOCXEMBI
9 Monynu ycTpoicT mudpoBoit 5 4 6 5
CXEMOTEXHUKHU
BBenenue B ycTpoicTBO
3. MUKpPOKOHTPOJJIEPOB, KOMITWISATOPOB 2 4 4 5
U CPEJICTB pa3pabOoTKH.
Ilepenaya naHHBIX U yJIaTEHHOE
4. yIpaBJeHne PM@pOBmx CHUCTEM 4 6 6 1 5
MeXy cOOOH 1Mo cTaHIapTHBIM
uHTepdeiicam
5 S3bIKH anmapaTHOro 4 4 4 1 4
MIPOrpaMMHUPOBAHUS
WnTerpupoBanHas cpena pa3padoTKu
6. JUIS CO3AAHUS MUKPOIIPOrpaMm 2 6 6 1 5
YIpaBJIeHHs] KOHTPOJIEPaMHU
7.  |[loAaroroBka K 9K3aMeHY 35,7
8. |Dx3amen 0,3
Umoeo 108 | 16 30 30 3 29
Hmoeo no oucyuniune: 144




[Ipumeuanue: JI — meknuu, II13 — mnpaktuueckue 3aHsatus / cemuHapel, JIP —
naboparopusle 3aHsaTHs, CPC — camocTosATenbHas padoTa CTyJeHTa.

KypcoBble npoeKThI: HE IPEyCMOTPEHBI
®opma npoBegeHUs ATTeCTALMH N0 TUCHUILIHHE: SK3aMeH (5 ceMecTp).

Agtop PIIJ] A.C. JleBueHko



