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1. HEJIM OCBOEHMSI JITUCHUITJINHDBI

Lenb ocBoeHns auCHMIUIHEBL (OPMUPOBAHHE NPEACTABIEHHUI B 0GIACTH COBPEMEHHBIX METOJIOB
OIUCAHHUS M Pa3pabOTKH CXEMOTEXHHKHU 3NEKTPOHHBIX CPEICTB GHOTEXHHUECKOTO HA3HAUCHIA,

3anaun: Visyyenue s36IKOB ONUCAHMS anmapaTypbl.

OcBoeHue METO10B YCKOPEHHOI pa3paboTKy 1 BEPU(PUKALMH CIOKHBIX CXEM H TIPOCKTOB.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OITOI BO

Huctmnmina «Pacuer u npoekTHposanue SJIEKTPOHHBIX CX€M» OTHOCHTCS K JMCIMIUIHHAM TI0 BBI-
oopy.

[lepceKTHBBI AMCUMITHHBL AHCIMIIMEA ONMPACTCsl HA 3HAHHUSI NIPEMETOB OCHOBHOH 00pasosa-
TEIBHON MporpamMmel 0akaiaBpuaTa BeICIIETo 00pa30BaHHsL.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYUEHHS [1O AUCHUIIJINHE

[Imanupyemsie pesyabraTe 00y4eHHs M0 JUCUHUILUIHHE, COOTHECEHHbIE C ITAHHPYEMBIMH Pe3yJibTa-
TaMu ocBoenus OITOIT

[lnanupyembie pesybrarsl 00yueHus no JuCHHILIIMHE,
XapaKTePU3YIOIIKHE 3Tanbl (POPMHUPOBAHKS KOMIICTEH I
(II0Ka3aTesI OCBOCHHS KOMIIETEHIIHH)

Kon popmupyemsix | Yposens ocsoenus
KOMIICTeHIH I KOMIIETEHIIHH

3HaTh: HOBBIE CIIOCOGB! U TIPHHIUIIBL (QyHKITHOHHPOBaHMS
OMOTEXHHUYECKHX CHCTEM H MEIUIIHHCKHX H3IeTHii.

YMeTb: OCyIIeCTBIATE OUCK TEXHONOTHH MOMyYCHHS |
00paboTku GnomeauuuHCKolH HHpOPMALUH TS poBe/e-
HUSL OHOMEIMLMHCKNX HCCIIE/0BAHMH M pelnenus 3a1ay

IIPAKTHYECKOTO 31PaBOOXPAHEHHSL.
[1K-4 JACTHYHOE F R P

Brazets: cpaBHHTENBHBIM aHANM30M  ()YHKLHOHAILHBIX |
BO3MOKHOCTEH M XapaKTepUCTHK HM3Je/Hii-aHaaoros. Bpi-
SBJLITE HOBBIE CIOCOOBI IONyYeHHs H 0OpaboTkH Guome-
AULMHCKOH MH(pOPMALHUY UL TOBbILEHHS Y (EKTHBHO-
CTH ME/IMKO-OHONIOIMYECKHX HCCIeNOBAHMA U pelieHus
3a/1a4 NPAKTHYECKOI0 31paBOOXPaHCHHS,




4. OPBEM U CTPYKTYPA JUCLUUILIUHBI

TpynoémkocTs mucnumIMuL cocrasser 5 3a4€THBIX equHull, 180 yacos.
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Cojteprranue IeKIMOMHBIX 3aHATHIE 0 THCHHILTHHe
Paznen 1 DnementHo-KoMIOHenTHAS Gaza NICKTPOHHBIX CPEICTB

Tewma 1.1 Muxkpomnpoueccopsr. APXHTEKTYPa MHKPOIIPOLECCOPOB H HX OCHOBHBIE Y3JIBI

Knaccnueckas u Fapsapackas ApXUTEKTYpBL. [Ipenmymectsa pasnenenus agpecubix IIPOCTPAHCTB
KOJa U JIaHHBIX. DJIEMEHTBI MHKponpoueccopa. [lepemenHsie cocTosgnms. Peructper, apudmeruxo-
JIOTHYECKOC YCTPOHCTBO, HHTEP(EHCEI maMaTH, JICKOJIMPOBAHHE KOMaH/I.

Tema 1.2 Iporpammupyemsie normueckue HHTErpaIbHbIE CXEMBI

Hpunuuner patorsr ITIUC, CTPYKTypa JIOTHYECKOH SA4YeHKH H ee BO3MOKHOCTH. OCOGEHHOCTH
coBpeMeHHbIX cepull [IJTUC, Beinenennnie PECYpChl Ha KpUCTale.

Tema 1.3 Cucremsl na kpucramie

Cnenunanuzanus npoueccopa. Menosns3opanue cnennanusupoBanubiX pecypcos [TJIMC, [Tousarue
CHCTeM Ha kpuctamie (SoC - System-On-Chip). [peumymecrsa SoC-noaxona. Mcnons3osanue BbIIE-



TadMpPOBAHHE CHCTEM,
Pasnen 2. CxeMoTexHuyecKoe IPOEKTHPOBAHHE K TPOHHBIX CPEIICTB HA OCHOBE 53bIKOB OIHCA-
HHs alapaTypsl

Tema 2.1 OcHoBel si3b1ka VHDL, co3panme MoyJeit

3aj1aHKe TOMONIOTHYECKHX H BPEMEHHBIX orpanHmueHuil. Peanusaims na VHDL 0CHOBHBIX V3JI0B
MHKPONPOLECCOPHOro yeTPOHCTBA. [IoHATHE 0 CUHXPOHHBIX M aCHHXPOHHBIX cxemax. Knaccudukamms
pecypcos IIJIMC. Bpemennsie nuarpamMmsl paGoTbl OCHOBHBIX uuQposex y3i0B. Co3/iaHne aCHHXPOH-
HEIX yeTpolicTs. Cosnanue peructpoB. KOMILIEKCHOE IPOEKTHPOBAHHE - pa3paboTKa npocteimero AJIY,

Tema 2.2 MapuipyT npoexruposanus. CTpykrypa npoexta B [1JIMC

Ocnosupie ceenenus o IJIMC Xilinx, ocobennoctn mpoektuposanus na VHDL B cpene ISE.
CAIIP ISE.

Tema 2.3 basosbie npoexTsl. [Iponeccop kak KOHEUHbI aBTOMAT

Bribop peructposoit Moxemu. OcHOBHEIE mepeMeHHble coCTOsHIs. OeHKa TpedyeMBIX pecypcos
Ha OCHOBE aHAN3a BLIOPAHHEIX IIEPEMEHHBIX cOCTOsIHMS. LK paGoTsl mporeccopa ¢ ACHMHXPOHHOI ma-
MATBIO KomaHjl. IIpoueccop Ha OCHOBE CHHXPOHHBIX pecypcoB. MHOTOTAKTHOE BBITIONHEHHE KOMAILL.
Kongeltepusanus. Bonpock uenonbs3osanus CHHXPOHHOM NaMsATH Ul XpaHeHus Koja. Pasnenenne ko-
MAH/IbL HA TAKTEL: BEIOOPKA, JEKOAMPOBAHKE, HenonHenne. OCHOBHBIE 3a/1aui, pelnaemMple IpU CO3TaHHH
KOHBEHEPU30BAHHOr0 Iporeccopa. YNpasisionmii asroMar. JIoruka [ePEeX0J0B M CTEK BO3BPATOB.
CuibHoe 1 cinaboe KojupoBaHue,

Pasnen 3. Ocnosbl coBMecTHOl pazpaGorku AIIapaTHOTO W MPOrPAMMHOT0 O0eCIeUeHHs JJIeK-
TPOHHBIX CPEJICTB

Tewma 3.1 SI3bIKH BBEICOKOTO YPOBHSI B OIHCAHUK anmapatypsl (Handel-C).

[IpHHIMIIBI COBMECTHOTO MIPOEKTHPOBAHHS anmnapaTypel H IPOrpaMMHOTO 00eceueHus.

Tema 3.2 OcHOBHBIE NPUHIMIIEL pa3paGoOTKH accemOrepa

OcobennocTy paspaborkn accembiepa st IPOrpaMMHPYEMBIX IPOIIECCOPOB.

Tewma 3.3 PexoMeHIauu 110 npUMEHEHHIO NPOrpaMMUPYEMBIX IIPOIECCOPOB

Howmenknarypa nporpamMmupyemsix nporeccopos. JIOCTORHCTEA H HEAOCTATKH OTIEIBHBIX THIIOB.
Pexomennauuu no npumenenuo.

3aKioueHue,

COJIGP}KE[HHG NPaKTHYECKHX 3aHATHH 10 JUCHUIIIHHE

Tema 1. Cosnanue 6asoBoro npoekra B CAIIP ISE (2 q.).

Tema 2. IlpoeKTHpoBanue LHPPOBLIX YCTPOIMCTE ¢ HCIIOTE30BAHMEM S3bIKA OLHCAHN anmnaparypsl
VHDL. udpossie y3upr (2 u.).

Tema 3. TlpoexrupoBanue HU(pPOBBIX YCTPOICTB € HCIIOJIb30BAHHMEM s3bIKA OMHCAHHS ANNAPATYpPEI
VHDL, (2 =)

Tema 4. Vnpasnsiiomue aBromMatsr u MHKPOKOHTPOJUIEPHI (2 1.),

Tema 5. Ilporpammuposanue IVTMC Xilinx (2 u.).

Tema 6. [TpoexTHpoBanue nU(POBBIX YCTPOHCTE ¢ HCMONB30BAHMEM mukpocxem CPLD (2 4.).

Tema 7. IlpoextnpoBanne LH(PPOBLIX YCTPOHCTB ¢ HCMOMB30BAHIEM MUKpocxeM FPGA (2 u).

Tema 8. DyukumoHansHOE MoAETHPOBAHME MPOEKTUPYEMBIX YCTPOUCTB (2 u.).

Tema 9. Onrummusauns nponecca cunresa [IJIUC (2 u).

5. ObPA3OBATEJIbHBIE TEXHOJIOTI'MU

B npenomaBanuun aucuuniuuel «Pacuer u IPOCKTHPOBAHUE JIEKTPOHHBIX CXEM» HCIIOJIb3YIOTCS
pasHooOpasHble 00pa30BaTeNbHbIE TEXHOJIOTHH KaK TPaZlULHOHHBIE, TAK U C NIPUMEHEHHEM AKTHBHBIX H
HHTCPAKTHBHBIX METON0B O0YYEHHsI.

AKTHBHDIC H MHTEPAKTHBHBIE METOL! O0YYEeHHS:

- Mntepaktupnas nexuus (tema Ne 1..2);

- I'pynnosas muckyccns (tema Ne2.1, 2.3);

- Pasbop xonkpeTHbIX cuTyaumii (Tema Ne3).



6. OUEHOYHBIE CPEICTBA JIUISI TEKYLLIEI'O KOHTPOJISI YCIHEBAEMOCTH,
[TPOMEJKYTOYHOU ATTECTALIAA 110 UTOT'AM OCBOEHMUS JANCHUATIIMHBI
1 YYEBHO-METOJIMYECKOE OBECIIEYEHUE CAMOCTOSITEILHOMN PABOTBDI -

CTYJAEHTOB

PeiiTuar-xourpoas 1

i Knaccudukanns muxpocxem. Knaccuduxarmms CBUC. 3amaun mpoextrpoBanus
MHKPOCXCM C HCTIONIL30BAHHEM COBPEMEHHBIX TEXHOJIOTHIA.

s basosple MaTpuunble KpHCTaUIBL Knaccupukanus. [Tapamerpsr.

3. Ocobennoctu npoextuposanus BUC, Knaccudurauus mMeTon0B npoektupoanus.
4, Oranel npoekTupoBanus BUC: CXCMOTEXHHUYCCKHH, (DYHKIHOHAIBHO JIOTHYECKHIL,
(PH3HKO-TOMOIOIr HYECKHIA.

3 OCHOBHBIE aITOPHTMBI HAYATLHOIO pasmerienus BUC: NIOC/IEI0BATEIBHOIO pa3Me-
LIEHUS 110 CBA3HOCTH,  JTUXOTOMHYECKOTO  JEICHHS (METOI ~ MHHHMaIBbHBIX
CEUYCHHH).

6. OCHOBHBIE METOIbI ABTOMATHYECKOH TpaccupoBku MaBHC.,

7. TexHomoruu BOCXOMAIIEro H HHCXOAAIIETO IIPOEKTUPOBAHHSI.

Peiitnur-xonrposan 2

8. [Ipoextuposanue [TJIMC Ha 0cHOBE A3BIKOB OIMHCAHHS anrapaTHbIX CPEICTB.

4 Tuner u kpatkas xapaxrepucruka s3sikos HDL.

10. Ocnossl s1361ka VHDL.

11. [Iporpammuste cpenctsa pupmer Xilinx mus npoexktuposanus [TJIHC.

12 O60061ennslit MapiupyT npoextuposanus [TJIUC Gupmer Xilinx.

L3 Cosnanne Momayneil MCXOMHOTO OMUCAHMA IIpOEKTUpyeMoro ycrpoiicrea B CAIIP
WebPACK ISE.

14, Cunres npoektos B CAITP WebPACK ISE.

15; Pasmewenue u paccuposka npoextos 8 CAITP WebPACK ISE.
16. Mozenuposanue miudpossix yerpoiicte B CATIP WebPACK ISE.
L7 IIporpammuposarue ITJTUC B CATIP WebPACK ISE.

Peiirunr-courpon 3

18. lIpoextupoBauune na ocuose C/C++ 1 IPYTHX SI3BIKOB.

19, IIpoexktuposanue YCTPOMCTB CO BCTPOCHHBIMH arNapaTHBIMH MHKpOIIpolec-
COPHBIMH S/IpaMH.

20. lIpoexTrpoBatue ycTpolicTs ¢ NPOrpaMMHBIMH MHKPOIIPOLECCOPHBIMH SIZPAMH.

21, Orcnexnsanne COCTOSHUA BHYTPEHHUX ToUeK cxeMbl B [LJTUC.

22, OO6nacTv IpPUMEHEHHS 3aKa3HBIX Mukpocxem u [TJIUC,

23, CpezcrBa mogemuposanms [TJTAC.

24. Cpenctsa nornyeckoro n dusmdeckoro cunresa [JINC,

25. Cpencra Bepupuxamuu [UIAC,

Camocmonmenvnaa paboma CIYOeHmO6

CamocrosTenbaas paboTa CTYAEHTOB BKIIOUACT 3aKPEIICHHE TEOPETHYECKOTO MaTepuasa M rmo-
F'OTOBKY K BBITIOJIHCHHIO JJaDOPaTOPHEIX paboT. OCHOBA CaMOCTOATEILHO paboTHI - W3yUeHHe JIHTepary-
pel 1 padora ¢ KOHCIEKTOM JIeKnui. [[0BBIIIeHHIO 9 PEeKTUBHOCTH CAMOCTOSTENBHOI PaGoTH CrIOCOD-
CIBYCT CHCTCMATHICCKOE MPOBEIEHHE KOHCYMBTAIMI 10 JIEKLIHOHHOMY KYpCy H KypPCOBOMY IPOEKTHPO-
BAHHIO H Pa3/IMUHbIC BUIBI TEKYLIETO KOHTPOIs 3HAHHIL.

KouTponb ocBoenus Marepuana U BBIMONTHEHHS CAMOCTOSTENEHOI paboTEl NPOBOMUTCS MPH J0-
MYCKE 1 3aI1UTe 1a00PaTOPHEIX PaGOT U HA KOHCYJIbTALIAX.

[lepeuens TeM KypcoBbIX paGoT o gUCHHNIHIE

1. CXCMOTGXHH‘IGCKOC [IPOEKTHPOBAHHE H HporpaMmHasl peaju3aiisa CXeMEbl YHOpaBJI€HH pO6OTOM-
IIBLIIECOCOM.

2. CXeMOTeXHHYCCKOE TPOEKTHPOBAHHE H NPOTpaMMHAs PeaIH3alis CXEMBI YIPABICHHS yCTPOii-



CTBOM JKM3HEODECIICUECHHU s aKBAPUYMHBIX PLIGOK.
CXeMOTEXHHYECKOE IPOEKTHPOBAHHE U NpOTpaMMHas peaau3auus CXeMbl YIPABICHHS YCTPOii-
CTBOM JKM3HEOOECIIeUeHNs KOMHATHBIX PACTEHHIH. '
CXeMOTexXHHYeCKOe MPOEKTHPOBAHHE H IIporpamMMHasl peanu3alyst CXeMbl YIPaBICHHS YCTPOi-
CTBOM « Y MHBIH JIOMY.
CXeMOTexHHYeCKoe MPOeKTHPOBAHKE H porpaMMHas peanu3alus CXeMbl YIIPABICHHs YCTPOii-
cTBOM «Besokomunbiorepy.
CXeMOTexXHHYeCKOe [POEKTHPOBAHHE W IpOrpamMMHasi peanu3aiis CXeMbl YIPABICHHS YCTPOii-
CTBOM IPpe00pa30BaHMs CHIHAJIOB.
CXeMOTeXHHUYeCKOE MPOEKTUPOBAHUE H IporpaMMHas peaau3anusi CXeMEl YHPABICHHS yCTpPOii-
CTBOM 3JIEKTPOHHOT'O TECTHPOBAHHS KOMIIOHEHTOB.
CXeMOTeXHHYEeCKOe MPOeKTHPOBAHME U NpOrpaMMHas peanu3anus CXeMbl YIPABICHHS YCTpOii-
CTBOM pa30paKkoBKH KOMIIOHEHTOB.
CXeMOTeXHHUECKOe MPOEKTHPOBAHKE U [IpOrpaMMHas peaan3alis CXeMbl YIPaBJICHHS YCTPOii-
CTBOM «DJIEKTPOHHBIN KOMOBEIH 3aMOKY.
10. CXEMOTEXHHYECKOE MPOEKTUPOBAHHE H MpOrpaMMHasl peaiu3alis CXeMBI YIIpaBIeHHs
yeTpoiicTBOM « CUTHAIM3ATOP TTOKIIEBKHY.

Bonpocut ona koumpons camocmonmensnoii padomot cmyoeHmos
1O OMOEILHBIM PA30LAM OUCHUNTUHBI

l; Crpyxrypa 6a30BbIx sueex TTJIUC,
2. Knaccudukauums TTJINC.
3. CucTeMbl HA KpuCTalLIe.
4. Obwas xapaxrepueruxa IJTUC dupwmsr Xilinx.
5 OcnosHele cemeiictsa [TJIMC CPLD ¢upmer Xilinx.,
6. Ocuosuple cemeiicra [TJIMC FPGA dupmsr Xilinx.
1 JluHaMuecKku peKoH(UTYpUpYeMble CHCTEMbL.
8. FPNA - mporpammupyemelit mons3oBatenem MaccHs Y3J10B.
9 Texnonorus picoArray koMmnanuu picoChip.
10. TexHonmorus ananTUBHBIX BRIYHCIHTEIBHBIX MAITHH KOMIAHHH QuickSilver.
Bonpocet st mojiroroBkn K yK3ameny
1. Knacenpuranus muxpoexem. Knaceudurauus CBUC. 3anaun IPOSKTHPOBAHHS MHKPO-
CXEM C HCIOJIb30BAHHEM COBPEMEHHBIX TEXHOIOIHII,
2, basoeble MaTpHUHBIE KpHCTALIBL Knaccuduxauus. [Tapamerpor.
3. OcoGennoctu npoektupopamnust BUC., Knaccudukanus MeTonos npoextnposasms..
4. Oranel npoextuposanus BUC: CXCMOTEXHHYCCKUH, PYHKIHOHAILHO JIOTHYECKHI, (PH3H-
KO-TOIOJIOTHYECKHH,
5 OcCHOBHbIE aNrOPUTMBI HAYATBHOrO pasMernenus BUC: mocae1oBare sHoro pasMereHus
1o CBA3HOCTH,  JUXOTOMHYECKOI'O  JeleHHs (METOX MUHHMAJIEHBIX CEUCHHI).
6. OCHOBHBIC METOBI ABTOMATHYECKOH TpaccupoBku MabUC.
7. TexHomoruun Bocxomsmero u HUCXo AIIErO MIPOEKTUPOBAHUS.

8. Crpykrypa 6azoBrix stueex ITJIUC.
9 Knacengpukaunms ITJIHC.

10. CucTeMEI Ha KpucTae.
11; IIpoexruposanne ITJIMC Ha 0CHOBE S3BLIKOB OMHCAHMS anmapaTrHblX CPeJICTB,
12. Tuner u kpatkas Xapakrepucruka a361k08 HDL.

13. Ocnossl si3p1ka VHDL.

14. Obmas xapaxrepuctuka [JIMC pupmsr Xilinx.

15. OcHoBnsle cemeiictsa ITJIMC CPLD (Gupmer Xilinx.
16. OcHosuble cemeiictsa [1JIMC FPGA bupmer Xilinx.

17, [porpammusie cpexcrsa dpupmsr Xilinx s npoextuposanus [TJIHC,
18. O0001eHHBIH MapiIpyT npoexruposanus [IJIMC pupmer Xilinx,
19 Coznianne Moty el HCXOIHOrO OMHCcaHus IPOEKTHPyeMOoro yctpoiictea B CAITP

WebPACK ISE.



20.

Cunres npoexros B CATIP WebPACK ISE.

21. Pa3smemienue u Tpaccuposka npoextos B CAIIP WebPACK ISE.

22, Mouaenupopanue unpposeix yerpoiicts B CAITP WebPACK ISE. i
23. Ilporpammuposanue ITJIUC 8 CATIP WebPACK ISE.

24. [Ipoextuposanue na ocnose C/C++ JPYTUX S3BIKOB,

25, Ilpoextuposanue YCTPOHCTB CO BCTPOCHHBIMH alNapaTHBIMK MHKPOIPOLIECCOPHBIMH
A7paMH.

26.  IlpoextupoBanme ycTpoifcTs ¢ IPOrpaMMHBEIMH MUKPOIIPOLIECCOPHBIMH SIZ[PAMH.

27. OrcnexuBanye cocTosHMS BHYTPEHHUX TOUEK cXeMbl 5 [LIHC.

28.  O6nacTu npuMeHEHHs 3aKA3HbIX MukpocxeMm u [TJIMC.

29. Cpencrsa monenuposanus [TJIUC.

30. Cpezcta 1ornyeckoro u dgusuueckoro cunresa [LIMC,

al, Cpeacta Bepuduraruu [UTUC.

32. Junamuuecku PEKOH(DHUTYPHPYEMBIE CHCTEMBI.

33. FPNA - nporpaMmupyemelii os308ate1eM Maccus Y3J10B.

34. Texnonorus picoArray xomMmanuu picoChip.

33, TexHomOrys aMaNTHBHEIX BRIYHCIMTEIBHBIX MAILINH komnanuu QuickSilver.

36. llepcnexruser passurus [TJIUC.,

QOHI OUEHOYHBIX CPEACTB /ISl IPOBEACHHS ATTCCTALHH YPOBHA CHOPMHPOBAHHOCTH KOMIIETEHIHIT 00Yy-
HAIOLLUXCA 10 IUCLUIIHEE «PacueT i npoeKTHpoBatHe 3eKTPOHHBIX CXeMy 0QOPMIIAETCST OTIEIbHBIM

JOKYMEHTOM.



7. YYEBHO-METOJAMYECKOE U UHOOPMALIMOHHOE OBECIEYEHUL
AUCHHUITJIMHBI

7.1. KunroodecneuenHocrs

Haumenosaunne nureparyper:
dBTOP, HA3BAHHUE, BH/ U3JaHHUs,
U31aTEeNbCTBO

KHHUI'OOBECITEYEHHOCTbD

T'ox us-
IaHus

Komuuectso 3x3eM-
MJISPOB U31aHUH B
oubnnorexe Bal'V B
COOTBETCTBHH C
OI'OC BO

Hanuuue B snekrponnoii 6ubano-
Texe Bl

Ocnosnas surepatypa

. MukponpoueccopHsle cu-
CTeMbl [ DeKTPOHHBIH pecype] :
YueGHoe mnocobue s By30B/
E.K. Anexcanzpos, P.U. I'py-
mBuukuit, M.C. Kynpusnos,
O.E. Mapteinos, JI.1. [Taudgu-
nos, T.B. Pemuzesuu, 10.C. Ta-
rapunos, E.II. Yrpromos, U.U.
Hlarypun; Iox o6ur. pex. JI. B.
IlysankoBa. - CII6. : [Momurex-
HHKa

2012

http://www.studentlibrary.ru/book/
ISBN5732505164.html

2. Kocmuueckas anekTpoHHKa.
B 2-x kmurax. Kewura 1 [Dnex-
TPOHHBIH pecype] / Benoye
AM., Cononyxa B.A., IlIsenos
C.B. - M. : Texnocepa.

2015

http://www.studentlibrary.ru/book/
ISBN9785948363981.html

3. DIeKTpoHHBIE yCTpOMHCTBA,
YIPABISIEMBIE  KOMITBFOTEPAMH,
U HE TOJIBKO [DJ1eKTpOHHBIH pe-
cype] / Kamkapos AIL - M. :
JIMK Ilpecc

2013

http://www.studentlibrary.ru/book/
ISBN9785940749585 . html

Jononx

HTENIbHAs IHTepaTypa

1. DnexTponnxa [D1eKTpOHHEII
pecype] : YuebHoe nocobue st
By30B / Coxonos C.B., Turos
E.B. - M. : Topsuast junus -
Tenexkom.

2013

http://www.studentlibrary.ru/book/
ISBN9785991203449 html

2. Pamwonoburensckue KoH-
CTPYKUHH Ha PIC-
MHKpOKOHTposnepax. Kuura 3
[SnexTponnblil pecype] / 3aery
H.H. - M. : COJIOH-ITPECC.

2011

http://www.studentlibrary.ru/book/
ISBN5980032509.html

3. CamoyunTe/b [0 MHKPOIIPO-
LeCCOpHOH  TeXHHKe [Diek-
TponHblid pecype] / A. B. Benos.
- 2-e u3a, mepepad. u gom. -
LCH6. : Hayka u rexnuka.

2007

http://www.studentlibrary.ru/book/
ISBN9785943871900.html

7.2. llepuoanyeckue u3ganus
I. Hayuno-npaktuueckuii KYPHaN «Bektop BeICOKHX TeXHONOTHID, yupeautens 000 [Tpennpu-
arue Octek, r. Mocksa. BecninaTHas noanucka Ha caiite WWW.0slec-press.ru
2. [Ipon3BOACTBEHHO-NIPAKTHYECK Ml KypHan «CoBpeMeHHas JeKTpoHHKay, MU31-80 « CTA-
[Tpecen, r. Mocksa. Becrinathas noanucka s CHeLHanTucToB Ha www.soel.ru
3. IloBepXHOCTHBIH MOHTAX, HudopmaumonHslii Gronnerers. 3A0 [Mpennpustue Ocrek, r.
Mocksa. becrinathas noanucka na caiite WWW.0Stec-press. ru
4. Mnopmaunonno-Texunueckuii KypHan «HoBocTu snextporinkuy. Yapeaurens 000

«KOMIIDJI», r. Mocksa, DINIeKTPOHHAA MOAMHCKA Ha www.compeljornal.ru




5. [Ipou3BoACTBE HHO-MPAKTHYECKHIT Ky pHAT «CoBpeMEHHbIE TEXHONOTHH aBTOMATH3ALHIY, 4
Bbillycka B ron, Msnarenscro «CTA-IIpece», r. Mocksa.
CoZep:kanns BbIITYCKOB H MOAMNKMCKA AOCTYIIHBI 110 ajipecy: www.cta.ru

7.3. HuTepHeT-pecypebl

L. MnpopmaumnonHo-ananutiaeckuii ueHTp coBpeMeHHo IEKTPOHUKH (C NOJMUCKOI HAa HOBOCTH)
http://www.sovel.org/

2. HopocTHoil 1 aHanuTHyecknii nopran «Bpems 3ekTpoHuKI» (C MOANMCKOH Ha HOBOCTH)

http://www russianelectronics.ru/leader-r/

3. @enepanbHblii nopran: Eaunoe okHo mocTyna Kk o0pasosare/bHbIM pecypeam. Opasosarne B 061acT
TEXHUKH M TexHonorui. hitp://window.edu.ru/catalog/?p rubr=2.2.75

8. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHUE JUCHHATTJIMHBI

JUist peannsanun 1aHHON AMCHMINIMHBL HMEIOTCS ClIELHATbHbIE IIOMEIIEH s /IS IIPOBEICHUS 3a-
HATHH JICKLHOHHOTO THIIA; 3aHATHIl TIPAKTHIECKOrO THIIA, IPYNIOBBIX U MHAUBH/YATIBHEIX KOHCYILTa-
LH, TEKYIIEro KOHTPOJIS U IPOMEXKYTOYHON aTTECTALUH, & TAKKE TOMEILe s JUIsL CaMOCTOSTEIIbHOI
PaboTkl, KypPCOBOTO IPOEKTHPOBAHHS.

[Tpaktiyueckue sausTHs npoBoasTes B ayauropun 330-3.

[lepeuens Henonb3yemMoro MHLEH3HOHHOTO NPOTrPAMMHOTO 00€CIIECUCHHs U CIEIHAIU3HPOBAHHO-
ro obopyoBanus: paGouie CTaHIuK, yHHBEpCaTbHbIE MakeThl Xilinx u COOTBETCTBYIOLIHE IPOrPaMMHOE
obecnevenne Xilinx IDE. JlaGopaTopHsiit TPAKTAKYM 00ECIICHYCH METOJIHYECKHMH YKA3aHHAMH, Tpe/-
CTaBJICHHBIMU HA JIEKTPOHHEBIX HOCHTEJISIX.



s
] o

Pabouyro nporpammy coctasmi: gouenr B.B. Errpagos é/g

Perensenr:;
W.o. mupekropa rOCYIapCTBEHHOTO YHUTAPHOTO TIPE/NPUATHS

Buianumupekoii o6nactu «Menrexuaukan, I.C. Kysun

IIporpamma paceMoTpena u ono6pera Ha 3acefanun K e_,ai)bl bOCT
[Ipotoxon Ne 1 ot 30.08.2019 roga )

3asenyrommit kaeapoii JI.T. Cyuikosa ( ;é;

Pabouas nporpamma pacemorpena u omobpena Ha saceanuu Y4eOHO-METOIMYECKOi KOMUCCHH HAIPAB-
sniennst 11.03.03 — "KoneTpyupoBanue u TeXHONOrHs 3JIEKTPOHHBIX CPeCTB"
lIporokoa Ne 1 or 30.08.2019 rona

IIpencenarens komuccun @ JL.T. Cymxosa




JIMCT NEPEYTBEPKAEHMUS
PABOYEH IMTPOI'PAMMBbI JUCLHMUITJIUHBI

Pabouas nporpamma oo6pena Ha yueOHBI roj
[Tporokon 3acenanus kadeaper No oT roja
3aBenyromuii kapeapoit

Pabouas mporpamma omoGpena na yueOHbIH 1o
[Iporokon 3acenarns kapenper Ne oT roja
3aBenyromuii kapempoii

Pabouas nporpamma ono6pena na yueOHBbIH 1o/
[Iporokon 3acenanus kadenper Ne oT rojga
3asenyromuii kadenpoi

Pabouas nporpamma o106pena na yueOHBII roj
IIporokon 3acenanust kadenpsr Ne oT roja
3asenyromuit kadenpoii

Pabouas nporpamma o06pena na yueOHBIi roJ
[Iporoxon 3acenanns kademper Ne oT roga
3asenyromuit kadenpoit




THCTpaTtypa

JIMCT PETUCTPAIIMM UBMEHEHUI
B padouyIo MporpamMMy JHCLUIIHHbI
PACYET U [TPOEKTUPOBAHUE DJIEKTPOHHBIX CXEM

o0pasoBarenbHOl NPOrpaMMEI HAIPABICHHS 10Ar0TOBKH: 11.04.04 — «bHoTEXHHYECKHE CHCTEMBI H TeX-
HOIIOTHUY; IPOQHIIL — « BHOMEIMIMHCKAS HHIKEHEPHSD); YPOBEHb BBICIIIETO o0pasoBaHus: Ma-

Homep usmenenus

BheceHbl u3menenus B ya-
ctH/pasaenst paboueii npo-
rpaMMbl

Hcnonuurens
OO

OcHoBanue (HOMep H
JlaTa npoToKoJia 3ace/1a-
HUsL Kadeapsl)

3aB.xadenpoii

Hodnucs

DQHO




