


1. EJIN OCBOEHUA JNCHUITJINHBI

JucrturuinHa "CXeMOTEeXHUYECKOe MPOSKTHUPOBAHUE SJICKTPOHHBIX CpeAcTB" obecrneunBaeT
MOJrOTOBKY MAaruCTPaHTOB B OOJIACTH COBPEMEHHBIX METONIOB ONMHCAHUS M Pa3padOTKH 3JIEKTPOH-
HBIX CPENCTB.

Hensimu  ocBoeHMss AUCHUIUTHHBI "CXEMOTEXHHUYECKOE MPOEKTUPOBAHHUE 3JIEKTPOHHBIX
CpencTB" ABISIFOTCS:

* H3yyeHue S3bIKOB OMHMCAHUS AMMapaTyphl.
* OcBoeHHE METOOB YCKOPEHHOH pa3pabOoTKU U BEpUPUKALINH CIOXKHBIX CXEM H IPO-
€KTOB.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

JuciuminHa "CXeMOTeXHUYeCKOe MPOEKTHPOBAHNUE 3JIEKTPOHHBIX CPENCTB" OTHOCUTCS K
TUCIUTLIMHAM TIO BBIOODY.

Kypc "CxeMoTexHIUECKOE MPOSKTUPOBAHNE 3JIEKTPOHHBIX CpencTB" Oa3upyeTcsl Ha 3HAHUU
OCHOB IMPOEKTUPOBAHUS SJIEKTPOHHBIX CPENCTB, BKJIIOUAs CXEMOTEXHUYECKUE ACIEKThl, U UCIOJb-
3yeMOro nporpaMmHoOro obecnedenus. [lonydeHHbIe 3HAHUS MOTYT OBITh UCIOJIB30BAHBI MPH BBI-
MOJTHEHUH HaYYHO-HCCIIEAOBATENbCKUX PabOT U MarucTepcKol TUCCEPTALIHH.

3. KOMIIETEHIIMHU OBYYAIOIIETI'OCA, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUA JNCHUIIVIMHBI (MOAYJIA)

B pesynbraTe OCBOCHMS AUCUUIUTMHBI OOYYAIOLTHICS TOJKEeH 00J1a1aTh CIEAYOIUMHU 001I1e-
npodeccunonanbHpiMu (OIIK) u mpodeccrnonanbupivu (ITK) koMmeTeHUMsIMH B YacTH 0a30BbIX
3HaHUHN, HEOOXOMUMBIX B aJbHEUIIEM I TIOHUMAHUsI COBPEMEHHOT'O COCTOSTHUSL, TPO0JIeM U TEeH-
ISHINUH Pa3BUTHS TEXHOJIOTUHU 3JIEKTPOHHBIX CPEICTB B MHTEPECAX KOHKPETHBIX paboTomaTeNe:

OIIK-3 - crocoOHOCTHIO JEMOHCTPUPOBATh HABBIKA PaOOTHI B KOJUIEKTHBE, ITOPOXKAATH HO-
BbIC UJICH,

IIK-5 - rOTOBHOCTBIO OMpEneNsITh LM, OCYLIECTBISITh MOCTAHOBKY 3a7ad IPOEKTHPOBAHUS,
MIOATOTABJIMBATh TEXHUUECKHE 3aJaHMsI HA BBITOJIHEHHE MPOEKTHBIX padoT B cepe OMOTEeXHUUECKHUX
CHUCTEM U TEXHOJIOTHIA,

ITK-6 - cnocoOHOCTBIO IPOEKTHPOBATH YCTPOHCTBA, MPHOOPHI, CHCTEMBI i KOMITIEKCHI OOMETH-
LITHCKOTO U HKOJIOTMUECKOT0 Ha3HAUEHHMS C YUETOM 3a/1aHHBIX TPEOOBaHHH.

B pesynbraTte 0CBOSHMS TUCLUITIMHBI 00YJaIOLTUIACS TOJDKEH JEMOHCTPUPOBATH CIENYIOLIHE Pe-
3yJIBTaThl 0OPa30BaAHMS:

1) 3nats:

- SI3BIKY OITMCAHMS AIIapaTyphlL.

2) YMers:

- IPOEKTHUPOBATH CXEMBbI C HICTIOJIb30BAHIEM SI3BIKOB OMHCAHUS aNapaTyphl,

- MOZIETMPOBATh PabOTy CXE€M B CIIELMATN3UPOBAHHBIX TPOrPAMMHBIX CPEACTBAX.

3) Braners:

- HaBBIKAMH CXEMOTEXHHUYECKOT'O IPOEKTHPOBAHUS 3JIEKTPOHHBIX CPEICTB.



4. CTPYKTYPA U COAEP) KAHUE JUCIUIIJIMHBI (MOAYJIA)

OO01mast TpyI0EMKOCTh TUCLIMTUTHHBI COCTABNIIET 5 3aueTHbIX eauHui, 180  dHaca.
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apupMETHUKO-JIOrHIeCKOe YCTPOICTBO, HHTEP(EHCH MaMATH, JEKOJUPOBAHIE KOMAH]I.

COAEP/KAHUE JUCIUIIJINHBI

Pa3znen 1. DneMeHTHO-KOMIIOHEHTHAs 0a3a 3JIEKTPOHHBIX CPEICTB
1.1. Beeaenue. Llenu u 3amauu kypca.

1.2. Muxkponpoueccopbl. ApXUTEKTypa MHKPOIIPOLIECCOPOB U UX OCHOBHBIE Y3JIbI.
Knaccuueckas u I'apsapnackas apxutektypbel. IlpenmylnecTsa paspeneHusi agpecHBIX NPO-
CTPaHCTB KOJa U AaHHBIX. DJEeMeHThl Mukponpoleccopa. [lepemennrle coctosiHus. Peructpel,

1.3. IIporpaMMupyemMble JIOTHUECKHE WHTErPajibHbIe CXeMbl. [IpuHIUIB PadOThI
IIVIMC, cTpykTypa JOTHYECKOH sUEHKU U €€ BO3MOXKHOCTH. OCOOEHHOCTH COBPEMEHHBIX Ce-




puii IVIMC, BrigeneHHbIC peCypChl HA KPUCTALIE.

1.4. Cucremsl Ha kpuctauie. Cnenuanuzauus npoueccopa. Mcnonb3oBanue cnienuan-
supoBaHHbIX pecypcos [IJIMC. ITousitue cuctem Ha kpuctaimie (SoC - System-On-Chip). Ipe-
umymiecTBa SoC-nmoaxona. Mcnonb3zoBanne BoimeneHHbIX pecypcoB I[IJIMC nns peanuzanuu
y3JIOB CUCTEMBI Ha KpUCTAJUIE. AZpecarysi yCTPONUCTB Ha KPHUCTaJIE, BEIOOP KapThl MAMSTH H
VYBB. AnmaparHas peanu3zauusi BCIOMOTaTelIbHBIX ycTpoiicTB. KoMOWHMpOBaHUE TeXHHUE-
CKHX pelIeHHUH ¢ LeNibio HauboJjee MoNHOro ucnojap3oBanus pecypcos [IJIMC. Macmrabupo-
BaHUE CUCTEM.

1.5. AHanoroseie 1 TU(POAHAIOTOBBIE SJIEMEHTHI 3JIEKTPOHHBIX CPEICTB.

Paznen 2. CxeMoTexHUYECKOE IPOEKTHPOBAHNE 3JIEKTPOHHBIX CPEICTB HA
OCHOBE SI3bIKOB ONMCAHUs alnapaTypbl

2.1. OcHosnl s3pika VHDL, co3ganue moayneit. 3amanne TOMOJIOTHYECKUX U BPEMEH-
HbIX orpannueHui. Peanusammss Ha VHDL OCHOBHBIX y3J0B MHUKPONPOLIECCOPHOTO YCTPOU-
ctBa. [loHsATHE O CHHXPOHHBIX M ACHHXPOHHBIX cxeMax. Knaccudpukaums pecypcos ITJIMC.
Bpemennsle amarpammbl paboOTBl OCHOBHBIX LU(POBBIX y3510B. Co3maHMe aCHHXPOHHBIX
ycrpoiictB. Coznanne peructpon. KoMIuIekCHOE MPOEKTUPOBAHHUE - pa3padOTKa MPOCTEHIIEro
AJLY.

2.2. Mapupyt npoexktuposanus. Ctpykrypa npoekta B IIJIMC. OcHoBHbIE CBEIeHUS O
IVIMC Xilinx, ocobennoctu npoexktuposanust Ha VHDL B cpene ISE. CAIIP ISE.

2.3. bazosele npoekTsl. [Iporeccop kak KOHe4HbIH aBTOMaT. BeIOOp peructpoBoit Mo-
nenu. OCHOBHBIE epeMeHHble cocTostHMA. OreHka TpeOyeMbIX pecypcoB Ha OCHOBE aHAIN3a
BBIOPAHHBIX NMEPEMEHHBIX COCTOSHUA. Lluknm paboThl mpoueccopa ¢ aCHHXPOHHOM MaMSATBHIO
xoMaHj. IIporeccop Ha OCHOBE CUHXPOHHBIX pecypcoB. MHOINOTakTHOE BBIOJIHEHUE KOMaHN.
Komngeliepusanus. Bonpoce! ncnonb3oBaHus CHHXPOHHOM MaMsTH Ul XpaHeHus kona. Pasge-
JIEHHE KOMaH/Ibl Ha TaKThl. BEIOOPKA, AEKOOUpPOBaHKe, ncnoidHenne. OCHOBHBIE 33a4H, pelia-
€MblI€ MPU CO3IaHUM KOHBEHEPU30BAHHOIO MpoLeccopa. Y npasisirolnil aBTroMar. Jloruka mne-
pexonoB u cTek Bo3BpaToB. CuibHOE U caboe KOANPOBAaHUE.

Paznen 3. OCHOBBI COBMECTHOH pa3pabOTKH aMMapaTHOTO W MPOTPAMMHOIO 00eCTIeHeHUs
3JIEKTPOHHBIX CPEICTB

3.1. S3biku BeICOKOTO YpOBHS B onucannu anmaparypsl (Handel-C). I[TpuHummer coBmecT-
HOT'O IPOEKTHUPOBAHUS aNMapaTypbl U MPOrPAMMHOTO O0ECTIEUSHHSI.

3.2. OcHoBHbBIC IPUHIHIBI pa3padboTku accembnepa. OcodenHoctu pa3padoTku accemoOepa
111 IPOTPAaMMUPYEMBbIX NTPOLIECCOPOB.

3.3. Pexomenpanuu no NpuMEHEHUIO MPOrPaMMHUPYEMBIX POLIECCOPOB.

IIpakTuyeckue 3aHATHS
[IpakTuyeckue 3aHATHS SBJSIFOTCS MHAUBUIYAJbHON ayAuTOpHOH padoroi. Llens
MPaKTUYECKUX 3aHIATUN!

- MOATBEPXKACHUE TEOPETUYECKOr0 MaTepuaa, MOJYyYEHHOrO Ha JIEKLIMOHHBIX 3aHs-
TUSX, MyTEM IMOBENEeHHE HEOONMBbIINX MO 00BEMYy SKCIIEPHUMEHTANBHBIX MCCIICIOBAHUN 10 H3Y-
JaeMOH TeMe B yCIOBUSIX HAay4YHO-UCCIIENOBATENbCKUX JIA0OpaTopuil By3a WM MAaLTHHOCTPOH-
TEJIBHOTO NPEANPUATHH,;

- IpUOOpPETEeHNE MPAKTUUECKUX HABBIKOB U MHCTPYMEHTAJIBbHBIX KOMIIETEHIUI B 00-
JACTU MOCTAHOBKHU U TPOBEAEHHS SKCIIEPUMEHTOB IO MPOP IO MPOodeCCHOHATBHON esTelNb-
HOCTH.

Ilepen mpoBeneHneM 3aHATHI CTYIEHTBI NOJDKHBI OCBOMTH TpeOyeMbli TeopeTHde-
CKUH MaTepuas M NMpOLeAyphl BHINOIHEHUS 1a00paTOpHOH padOThI O BBIAAHHBIM MM TIpEaBa-
PUTETBHO Y4€OHBIM I METOJUUECKUM MaTepUaIaM.

IlepeyeHb NpaKTHYECKUX 3AHATUI
1. Cosznanue 6azoBoro npoekrta B CAIIP ISE (2 4.).
2. TlpoexktupoBaHue LU(PPOBBIX YCTPOICTB C UCIIOIB30BAHUEM SI3bIKA OMHCAHUS alIapaTyphbl
VHDL. Iudposeie y3iusr (2 4.).



3. TlpoexktupoBaHue LU(PPOBBIX YCTPOICTB C UCIOIB30BAHUEM SI3bIKA OMTHUCAHUS alapaTyphbl
VHDL. Ynpasnsiroryie aBTOMaThl 1 MUKPOKOHTPOJLIEPHI (2 1.).

IIporpammuposanune [IVIMC Xilinx (2 4.).

[IpoexTupoBaHe HUPPOBBIX YCTPONUCTB ¢ HCTIOIb30BaHNEM MuKpocxeM CPLD (2 1.).
IIpoexTupoBaHue HUPPOBBIX YCTPONUCTB ¢ UCTIOIB30BaHHEM MUKpocxeM FPGA (2 u).
OYHKIMOHATBHOE MOJIETHPOBAHUE MPOSKTUPYEMBIX YCTPOHCTB (2 4.).

Onrumusanus nporecca cunatesa [TJIMC (2 4).

e A

Ilepeuennb Tem KypcoBbIX pabdoT
1. TIpoextupoBanue HUPPOBBIX YCTPOUCTB C UCIOIB30BAHNUEM SI3bIKA OIIMCAHHS AIapaTyphl
VHDL.
2. TlpoexTnpoBanne nU(POBLIX ABTOMATOB U MUKPOKOHTPOJUIEPOB C UCIIOJIb30BAHUEM SI3BIKA
onucanus annaparypsl VHDL.
3amaHusi KypcoBbIX pabOT MHAMBUIYAJbHBIE COOTBETCTBYIOT BBIIEYKA3aHHOMY INepeyHro. Pas-
pabaTeiBaeMbIMU LU(QPOBBIMH YCTPOHCTBAMU SIBIIIOTCS: AeLIH(PpaTOpsl, MHU(PATOPHI, MYJIbTHILICK-
COpPBI, JEMYJIbTHILIEKCOPBI, PETUCTPBI, CUETUHKH, TTOCIEAOBATENIbHOCHBIE YCTpOicTBa (1 poBhIE aB-
TOMAaThI U MUKPOKOHTPOJLIEPHI).

S. OBPA3OBATEJIBHBIE TEXHOJIOTUHA
5.1. AKTHBHBIE H HHTEPAKTHBHbIE ()OPMBbI 00y YeHHS
C uenbio GopmMupoBaHuss U pasBUTHs OOIIENPOPECCHOHANBHBIX U MPOPECCHOHATBHBIX KOMIIEe-
TEHLMI CTYAEHTOB B yueOHOM NPOLIECCEe UCIONIB3YIOTCS aKTHUBHBIE U MHTEPAKTHBHBIE (DOPMBI MTPOBE-
OeHus 3aHATHH (Mpo0ieMHOe M3JIOKEeHHE yu4eOHOro MaTepuana, JEeJOBbIe M POJIEBbIE UTPHI, pa3dop
KOHKPETHBIX CUTYaLl U3 IEATENIbHOCTH MPOPMIbHBIX NMPEANPHUATHN U OpraHu3anuii) B COYETAHUH C
BHEAYAUTOPHOU pabOTOM.

5.2. MyabTuMeauiiHbIe TeXHOJIOTHH 00y4eHus!

- JlexuMOHHBIE 3aHATHA MPOBOAATCS B MYJBTUMEAUNHON ayAUTOPUU C HUCIOJIB30BAHHEM KOM-
MNBIOTEPHOrO BUAECONPOECKTOPA U Ay THOCUCTEMBI.

- Crynenrtam uepe3s MHTPAHET-caiiT kadgenpsl TOCTyIMHBI KOHCHIEKT JIEKLIUH U METOAMYECKHUE
ykasanust K CPC B asiekTpoHHOM Buze, yueOHble BHAEOPUIBbMBI U PEKJIAMHO-UH(OPMALIIOHHBIE MaTe-
puaibl NPOQMIIBHBIX MPEANPHUATHI U OPTaHU3ALHH.

B pamkax gucuMIUIMHBI BO3MOKHBI BEOMHAPBI M BHACOKOH(EPEHIINH C YYaCTHEM HM3BECTHBIX
yUEHBIX, TIpenoaaBareseil pOCCHHCKNX U 3apyOeKHBIX YHUBEPCUTETOB, BEAYLINX CIEHAINUCTOB U Py-
KOBOJUTEINEH MPOMBILUICHHBIX MPENNPUATHN 1 OPraHU3aLni pa3IuIHbIX PopM COOCTBEHHOCTH, B TOM
YHUCJIe BBIMYCKHUKOB Bal'Y.

6. ONEHOYHBIE CPEJACTBA JJIAA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH,
MPOMEXYTOYHOM ATTECTAIIMHU IO UTOTAM OCBOEHUS JUCIUILIAHBI 1
YYEBHO-METOANYECKOE OGECHIEYEHUE CAMOCTOSATEJIBHOI
PABOTHI CTYJAEHTOB
PelTHHr-KOHTPOIb MPOBOAUTCS TPHIKABI 38 CEMECTP COTJIacHO rpaduky ydeGHOro mpouec-
ca, PEKOMEHIOBAHHOIO yueOHO-MeTOqUUeCKNM yrpasiaeHneM. OH Ipennoaraer pacier cyMmap-
HBIX 0aJUIOB 32 aKTUBHYIO padoTy Ha JEKLUSIX U MPAKTUYECKUX 3aHATHX. TeKyIui KOHTPOJIb 3Ha-
HUN OCYLIECTBJSIETCA HA KOHCYJNBTALMAX MO KypCy, MO UTOraM NMPAKTUYECKUX 3aHSATUM, a TAKXKE B
NepUObl PEHTHHIOBBIX MeponpusaTuil. [Ipu BbImonHeHNN cTyieHTOM rpaduka yaeOHOro mporecca
eMy HauucsieTcst OOHYCHBIN Oa.
Bomnpocs! ast peUTUHT-KOHTPOJISL U 3K3aMEHA MPUBEIEHbBI HIXKE.

BOITPOCHI JIJIsSI PEUTHHT-KOHTPO.JIA
1 peHTHHI-KOHTPOJIb
1. Knaccudukamms mukpocxeM. Knaccuduxanms CBUC. 3anaun mpoeKTUPOBAHUS MUKPOCXEM C



HCIIOJIb30BAHUEM COBPEMEHHBIX TEXHOJIOTHH.

2. bazosbie maTpuuHble KpucTauibl. Knaccudukanus. [Tapametpsl.

3. Ocobennoctu npoekrupoBanust BUC. Knaccudukanms MeTogoB npoeKTHPOBAHUS.

4. Dtansl npoektupoBanust BUC: cxeMoTexHHUYECKHH, (PYHKUMOHAJIBHO JIOTHUECKUH, (U3HUKO-

TONOJIOTUYECKHH.

5. OcHoBHbIE anroput™mbl HadaibHOro pasmemenuss BUC: mocnenosarenpbHOro pasMemnieHus: mo
CBSI3HOCTH, OUXOTOMHUYECKOrO  JEeJIeHUs (MeTO MUHUMAJIBHBIX CEUSHHI).

6. OcHOBHBIE METO/IbI aBTOMaTHUeCKOH TpaccupoBku MabHC.

7. TexHONOrMH BOCXOASIIETrO U HUCXOASIIErO MPOSKTUPOBAHMS.

2 peHTHHI-KOHTPOJIb
8. IlIpoextuposanue I1IJIMC Ha oCHOBE 3bIKOB OMMCAaHUs AIlNapaTHbIX CPENCTB.
9. Tunsl u kpaTkas XxapakTepucTuka sa3pikos HDL.
10. OcHosel si3bika VHDL.
11. IIporpammusle cpenctBa ¢upmbl Xilinx mist npoexruposanus [TJIMC.
12. O600menHsIit MappyT npoektuposanus [IJIMC ¢upmer Xilinx.
13. Coszmanue mMopaysel NCXOXHOro onucanus npoektupyemoro ycrpoiictea B CAIIP WebPACK
ISE.
14. Cunres npoextos B CAIIP WebPACK ISE.
15. Pasmemenue u Tpaccuposka mpoektos B CAITP WebPACK ISE.
16. Mopnenuposanne mudpossix ycrpoiicts B CAIIP WebPACK ISE.
17. Iporpammuposanue IIJIMC B CAIIP WebPACK ISE.

3 peHTHHI-KOHTPOJIb
18. IIpoextupoBanue Ha ocHoBe C/C++ 1 APyrux sS3BIKOB.
19. IlpoextuposaHue YCTPOUCTB CO BCTPOCHHBIMU AaNMNapaTHbIMM MHUKPOINPOLIECCOPHBIMHU
sIApaMH.
20. IIpoexTupoBaHM€E yCTPOICTB C MPOrPaAMMHBIMH MUKPOIIPOLIECCOPHBIMU APaMU.
21. OrtcnexxruBaHu€e COCTOSIHUS BHYTpeHHUX Touek cxembl B [IJIMC.
22. OOnactu npuMeHeHus 3aKka3HbIx Mukpocxem u IVINC.
23. Cpenctsa moaenuposanus IIIMC.
24. Cpencrsa goruyeckoro u pusuueckoro cunresa [TJIUC.
25. Cpencrsa Bepuduxanmu ITJIUC.

CamocrosiTesibHAsI padoTa CTyAeHTA.

Lenp camocrosiTenbHON paboThI - (POPMUPOBAHUE JTUYHOCTH CTYAEHTA, PA3BUTHE €ro CIO-
COOHOCTH K CaMOOOYHYEHHUIO U TMOBBIIICHUIO CBOETO MPO(eCcCHOHANIBHOTO ypoBHA. CaMOCTOSITENb-
Hast paboTa CTYyIEHTOB BKJIFOYAET 3aKPEIUICHHE TEOPETHUECKOr0 MaTepraia, MOArOTOBKY K PeHTHH-
roBbIM MeponpusTHAM. OCHOBa CaMOCTOATENBHOW PabOThI - H3yUEHHE PEKOMEHTyEeMOH JTUTepaTy-
pol, paboTa ¢ KOHCIIEKTOM JieKunii 1 B IHTepHeTe.

[ToBeiteHnto 3¢ (HEeKTUBHOCTH CAMOCTOSTENLHOW PadOThl CIIOCOOCTBYIOT CHCTEMATHUECKHE
KOHCYJIbTalMH. TeKyIii KOHTPOJIb OCBOEHHS MaTepHaja U CaMOCTOATENBHON paboThl IPOBOAUTCS
Ha KOHCYJIbTALUAX U B OPME PEUTHUHT-KOHTPOJISL.

BOITPOCHI JIA CPC
Crpyxkrypa 0a3oBbix stueek [1JIMC.
Knaccuduxanms ITJIMC.
Cucrembl Ha KpUCTaLIE.
O6was xapakrepuctuka [IJIMC ¢upmer Xilinx.
Ocuosnble cemeticTsa [TJIMC CPLD ¢upmsr Xilinx.
Ocuosnble cemeticTa [TJIMC FPGA ¢upmsr Xilinx.
JMHaMU4YeCKH peKOH(UTYPUPYEMBIE CUCTEMBI.
FPNA - nporpaMMupyeMblii IOJIb30BaTENEM MaCCUB Y3JIOB.
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