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1. Ilepeuenn IUIAHMPYeMbIX pe3yJibTaToB o0y4eHus no AUCHMILINHE,
COOTHECEHHBIX € IJIAHMPYEMbIMH Pe3yJbTATAMHM OCBOEHHUsI 00pa30BaTe/IbHOH NMPOrpPaMMbl
O0axkajiaBpuara

Pabouas nporpamma no gucnuminze «lIpoekTrupoBaHue 1 TEXHOIOTHS 3JIEKTPOHHOMN KOMIIO-
HeHTHOM 6a3b» (b1.5.04) saBisieTcst cocTaBHOM YaCThI0O OCHOBHOM MTPO(ECCHOHATIBHON 00pa3oBaTelib-
Ho#t nporpammsbl (OIIOIT) akagemudeckoil MarucTpaTypsl, pa3padoTaHHoOM B cooTBeTcTBUU ¢ Dene-
PaJIbHBIM TOCYJJAPCTBEHHBIM 00pa30BaTeIbHbIM CTAHAAPTOM BBICILIET0 00pa30BaHUs 10 HAIIPABIECHUIO
noarotoBku 11.04.04 «2neKTpoHNKa U HAHOAJIEKTPOHHUKA» (YPOBEHb MArUCTPaTyphl), YTBEPKIEHHBIM
npukazoM Muno6puayku Poccun ot 30.10.2014 Ne 1407.

Llenv ocsoenus oucyunaumsl - pelieHre 3a1a4 MPOSKTUPOBAHUS COBPEMEHHOM AJIEKTPOHHON KOM-
MMOHEHTHOM 0a3bI Ha 0CHOBE MUKPOKOHTpOJIiepoB U [IJIMC nns pemenns HayqdHO-HCCIIeI0BATEIbCKUX 1
IIPOM3BOJICTBEHHBIX 3a/a4.

3aoauu oucyuniumol:

- 03HAKOMHUTb CTYJIEHTOB ¢ ocHOBHbIMU KiaccaMu CBUC u Haunbonee pacnpocTpaHEHHBIMH TEX-
HOJIOTUSIMU pealin3alii HU(POBBIX YCTPOMCTB, XapaKTEPHBIMU Ul OTEUECTBEHHOM NMPAKTUKU UX pa3-
paboTKH.

- IPUBUTH HABBIKU PaOOTHI B KOJUIEKTHBE HaJ TIOCTaBJICHHBIMU HAayYHBIMU U MPOEKTHBIMH 3a7a-
Jamu;

- 03HAKOMHUTH CTYJECHTOB C OCOOCHHOCTSIMU apXUTEKTYpbl ARM;

- 03HAKOMHUTH CTYJEHTOB C CEMENHCTBOM COBPEMEHHBIX MUKPOKOHTpoJuiepoB STM32.

- O3HAKOMUTb CTYJAEHTOB C OCHOBHBIMHM CUCTEMHBIMH (S3bIKM OMMCAHMSI anmapaTypbl) U IPUKIIA/I-
HbIMH (11akeTbl CAIIP) unctpymenTamu pa3paboTyHKa.

- o0ecneuynTh OCBOCHHE Ha MPAKTHKE HCIOJIb30BaHUS 0a30BBIX CHHTAKCUYECKMX KOHCTPYKLMM
a3pika Verilog st popMupoBaHus THUMOBBIX HU(PPOBBIX Y3JI0B U MOCTPOCHHE MCIBITATENbHBIX (ailioB
(testbench).

-03HAKOMHTb C TEXHOJIOTHEH (PYHKIHMOHAIBHOIO MOJEIHPOBAHUS MPOEKTUPYEMBIX YCTPOMCTB U
anmapaTtHoro koHpurypupoBanus ux B [IJIMC B 1abopaTopHBIX YCIOBHUSX.

Hepeqem, IJIAHUPYEMBIX PE3YyJILTATOB oﬁyqeﬂml no JTMCHUIIJIMHE

Koabl
KOMIIeTeHIIMH

Conepxanue
KOMITeTeH I M

IlepeyeHb MIAHUPYEMbIX
pe3yJbTaToB 00y4eHHs 10
AMCUUIJIMHE

OK-2

CnocoOHOCTB UCHOJIL30BATh
Ha TIPAKTHKE YMEHUS W Ha-
BBIKH B OpraHM3aIff ¥C-
CIICIOBATCIIbCKUX U TIPO-
eKTHBIX palOT, B yIpaBiie-
HHUH KOJIJIEKTHBOM

3HaTh: METOJIBI pacyeTa,
MIPOEKTUPOBAHUS, KOHCT-
PYMPOBaHUS ¥ MOJICPHU3A-
MU DJIEKTPOHHON KOMIIO-
HEHTHOM 0a3bl C UCIOJIb30-
BaHHEM CHCTEM aBTOMATH-
3UPOBAHHOTO MPOEKTUPO-
BaHMS U KOMITBIOTEPHBIX
CPEICTB;

YMeTh: HCTI0JIB30BATh
COBpPEMEHHBIE
nH(pOpMalMOHHbIE U
KOMIIBIOTEPHBIC
TEXHOJIOTHH, CPEJICTBA
KOMMYHHKaIUH,
CHOCOOCTBYIOLIME
MTOBBIIICHUIO

3¢ (HEKTUBHOCTH HAYIHOU U
obpasoBaTenbHOU chep




NesITeNIbHOCTH;
BilageTs: coBpeMEHHBIMU
IIPOrpaMMHBIMHU
CpEICTBaMU ONTUMAJILHOTO
MIPOEKTUPOBAHUS U
KOHCTPYHPOBAHUS
puOOpoOB, CXEM U
YCTPOMCTB JICKTPOHUKH U
HAHOXJIEKTPOHUKH.

OIIK-3

CriocoOHOCTh IEMOHCTPH-
pOBaTh HaBBIKU pabOTHI B
KOJUIEKTUBE, TOPOKJIaTh
HOBBIE Ui (KPEaTUBHOCTD)

3HaTh: OOIIETIPUHSTHIE
MIPUEMBI ITPOTPAMMHPOBA-
HUS U pa3pabOTKH 3JIeK-
TPOHHBIX YCTPOUCTB Ha Oa-
3€ MUKPOKOHTPOJLJIEPOB
YMeth paboTaTh B KOJUIEK-
THUBE TIPOTPAMMHUCTOB U
Pa3pabOTUYUKOB AIIEKTPOH-
HBIX YCTPOWCTB

BiiageTs: HaBbIKamMu
KOJUIEKTUBHOTO PEHICHUS
MOCTaBJICHHBIX 3a/1a4

I1K-8

CriocoOHOCTh MPOEKTHPO-
BaTh yCTPOMCTBA, MPUOOPHI
U CHCTEMBI JIEKTPOHHON
TEXHHUKH C YUETOM 3aJJaHHBIX
TpeOoBaHUM

3HaTh OCHOBHbIE
OCOOEHHOCTHU CUCTEMY
KOMaH]I
MUKPOKOHTPOJLIEPA
STM32

YMmeTh: pa3pabaTsiBaTh
AIIEKTPOHHBIE YCTPOMCTBA C
pUMEHEHHEM
MUKPOKOHTPOJUIEPOB
STM32

BiiageTs: HaBbIKamMu
MIPaKTUYECKOU paboThI C

MUKpPOKOHTpOJIIIEpaMu
STM32

11K-9

CrniocoOHOCTH pa3pabaThl-
BaThb IIPOCKTHO-
KOHCTPYKTOPCKYIO JIOKY-
MCHTAIIMIO0 B COOTBETCTBUMU C
MCTOANYCCKUMHU U HOPpMaA-
THUBHBIMH TpC6OBaHI/I$IMI/I

3HaTh: OCHOBHbIE
tpedoBanus ECIT/]
YmeTh: opopmiATh
IIPOrpPaMMHYIO
JOKYMEHTAIUIO B
COOTBETCTBUHU C
tpedboBanuem ECII/]
BiiageTs: HaBbIKaMu pea-
JIU3alUU IPOrpaMMHOM
JOKYMEHTaIU1

I1K-14

['oTOBHOCTB OCYIIECTBIATH
aBTOPCKOE COMPOBOXKACHUE
pa3zpabaThIBa€MBbIX YCT-
pOMCTB, TPUOOPOB U CUCTE-
MBI 3JIEKTPOHHOM TEXHUKHU
Ha 3Tarnax NpoeKTUPOBAHUS
Y IPOU3BOJICTBA

3HaTh: 0COOCHHOCTH
HpI/IMCHCHI/Ifl
MHUKPOKOHTPOJIJICPOB Ha
6a3e apxurektypsl ARM;
CHJIBHEIC U CJIa0bIe
CTOPOHBI Pa3pabOTaHHOTO
peenus




VMeTs: 3amumaTh
MIPUHSATHIE PEIICHUS MIPU
MIPOEKTUPOBAHUH
AJIEKTPOHHOTI'O YCTPOWCTBA
Ha 0a3e
MUKPOKOHTPOJIJIEPOB
Bragers: HaBEIKAMH
IO3TAITHOT'O BEJACHMS
MIPOEKTOB

2. Mecrto aucuuniunsl B crpykrype OIIOII 6akanaBpuara

Hucnunnuna «[IpoekTupoBaHne U TEXHOJIOTHS dJEKTPOHHOM KoMmoHeHTHOU 0a3eD» (b1.5.04)
ABJIIETCS 003aTeNbHOM, OTHOCUTCS K 6a30BoM yacTu 6soka 1 qucuumuud OIIOIl «3OnekTpoHHbIE
puOOPHI M YyCTPOicTBay MO HarpaBieHUIo MoAroToBku 11.04.04 «OnekTpoHHKa 1 HAHOAJIEKTPOHU-
ka» ®I'BOY BO «PTPTVY».

JucuuminHa u3zy4yaercs o ouHoit popme o6ydenus Ha 1 kypce B 1 cemectpe.

Ipepexsuzumoi oucyuniunsl. Jucrummmmaa «[IpoekTHpOBaHME U TEXHOJIOTHS AJIEKTPOHHON KOM-
noneHTHO# 6a3e1» (b1.B.04) Gazupyercs Ha clieayONuX IMCIUIUIMHAX y4eOHOTO TIIaHa MOIrOTOBKU
OakanaBpoB no HanpasieHuto 11.03.04 «Dnexrponuka u HaHodekTpouukay, OIIOIl «nekTpoHHBIE
MPUOOPHI M YCTPOKCTBay: «OCHOBBI TPOCKTUPOBAHMS DJIEKTPOHHON KOMIIOHEHTHOM 0a3bD».

Jlo Hauana u3ydeHusi yaeOHOM AUCIUIUITMHBI 00yJaronIuecs J0JDKHBIL:

3Hame: OOIIME pa3iesbl BbICHIEH MaTeMaTHKu (aiaredpa), paszaensl MHGOPMATUKU (CHCTEMBbI
CUMCJICHMS], IBOMYHAs apudmeTHKa, byneBa anredpa, joruueckue 3neMeHTbl. CyIecTBYIOUINE KIIacChl
CBUC, xak OCHOBHOHM COBPEMEHHOM 3JIEKTPOHHOW KOMITOHEHTHOM 0a3bl, OOIIHI aIrOpUTM MPOSKTUPO-
BaHusg CBUC; cuHTakcuc s3blka ONMCAaHUS amnmnapaTypbl BHICOKOTO ypoBHs Verilog, Ha3HaueHue U
CTPYKTYpY MCIBITaTeNbHbIX (haiiioB Ha si3bike Verilog, OCHOBHbIE KOMIIOHEHTHI M BHYTPEHHIOKO apXu-
TeKTypy coBpeMeHHbIx [TJINC.

YyMemb.: UCIOJIb30BAaTh COBPEMEHHbIE NHPOPMALIMOHHbBIE U KOMIIBIOTEPHbIE TEXHOJIOTHH, CPEICT-
Ba KOMMYHHMKaIIMH, c10cOOCTBYIOIIME MOBBIIEHUIO AP (HEKTUBHOCTH HAy4HO! U 0Opa3oBaTenbHOM chep
NesITeNIbHOCTH; pa3padbaThiBaTh (PU3MUECKUE U MAaTEMaTUYECKHE MOJIENH MPUOOPOB U YCTPOMCTB AJIEK-
TPOHUKH U HAHOZJIEKTPOHUKH; pa3padaThiBaTh TEXHOJOTHYECKUE MAPIIPYThl X U3TOTOBJICHHUS; IPUMe-
HATH A3bIK Verilog, Kak cHCTEMHOE MHCTPYMEHTAIbHOE CPEACTBO JUIsl IPOEKTUPOBAHUS LIUPPOBBIX yCT-
poiictB, npumensTs ctannaptabie CAIIP g gyHKIMOHATBEHOTO MOIEIUPOBAHUS, CUHTE3a U BepUpu-
Kaluy HU(POBBIX YCTPOICTB; NCHOJIB30BaTh JBOMYHYIO apupMeTHKy U byneBy anredpy;

énadems. METOJIaMU MPOEKTUPOBAHUS IEKTPOHHONW KOMIIOHEHTHOM 0a3bl U TEXHOJOTMYECKHUX
IIPOLIECCOB AIEKTPOHUKU U HAHOIJIEKTPOHUKH; METOIaMU MaTeMaTU4YECKOI0 MOJAEITUPOBAHUS IPUOOPOB
Y TEXHOJIOTMYECKUX MPOLECCOB € LEIbI0 ONTUMU3ALMH UX MTapaMeTPOB; HaBbIKAMU SKCIIEPUMEHTAIILHO-
ro HccieoBaHus pa3pabOoTaHHBIX YCTPOICTB B anmapaTHON peann3anuu, a3aMy IporpaMMHUpPOBAHUS Ha
SI3bIKE BBICOKOTO YPOBHSI.

Bszaumocesase ¢ opyeumu oucyunaunamu. TpeOoBaHUS K BXOJHBIM 3HAHUSIM COBMAJAIOT ¢ TpebO-
BaHUSMM K OCBOEHUIO MEPEUUCIICHHBIX Bbllle npeamecTByomux aucuumiand OITOIT noaroroBku 6aka-
naBpoB 1o HampasieHuo 11.03.04 «Onextponuka u HaHoanekTpoHukay, OIIOII «2nexkTpoHHble mpubdo-
pBl U ycTpoicTBay. JucuumianHa «QIeKTPOHHbIE YCTPOWCTBA B MHEPLUATIbHBIX TEXHOJIOTUAX» COAepxkKa-
TEJIbHO U METOJIOJIOTUYECKU B3aUMOCBS3aHA C YKa3aHHBIMU JUCIUILIMHAMMU.

Ilocmpexeuzumor oucyunaunel. Jucuuminza «[IpoekTrupoBaHie U TEXHOIOTHS 3JIEKTPOHHOM KOM-
MMOHEHTHOM 0a3bD» SBIAETCS OCHOBOM I NadbHEUIIETO N3ydeHus1 quciuiint: «Haydano-
uccienoBaTesbekas paboray, «IIpegnunioMHas npakTuka», « BeimyckHas kBanu@ukamoHHas padoTay.



3. O0beM IMCUMIVIMHBI M BUABI Y4eOHOH padoThl

Obwas mpyooemxocmob (00vem) Oucyuniunsbl cocmasisiem 5 sauemusie eounuysl (3E),

180 uacos.
Bua yue6Holi padoThl Bcero yacosn
Ounas OuHo- 3aounas
dbopma 3ao4yHas | popma
¢bopma
OO6m1ast TpPyA0€MKOCTh AUCIUIUIMHBI, B TOM YHCIIC: 180 - -
KonTtakTHas pabota 00yqaronuxcs ¢ 54 - -
npenojaBaTesieM (BCEro), B TOM YUCIIE:
Jlexnnn 26 - -
Jlaboparopabie pabOThI 18 - -
[IpakTrueckue 3aHATHS 10 - -
CamocrosTenbHas pabota oOydatomuxcs (Bcero), B | 126 - -
TOM YHCJIE:
Kypcosoii mpoekt/ kypcoBas pabota - - -
IToaroroBka K 3K3aMeHy, KOHCYJIbTalluU 40,5 - -
Koncynbramum B cemectpe 7 - -
WHb1e BUIIBI caMOCTOATENBHOM PabOTHI 78,5 - -
Bua npomexyTodHO# arTecTanuy 00y4Jaronuxcs: IK3aMEH - -
4. CoaepxaHue TUCUUILTUHBI

4.1. CoaepxxaHue TMCUMILUIMHBI, CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejiam)

Tema 1. DjieKTpOHHAS KOMIIOHEHTHas1 0a3a.

[ToHsiTHE 37IEKTPOHHONW KOMIIOHEHTHOM 0a3bl. DJIEKTPOHHbIE KOMIIOHEHTBhI C HaHOpPa3MEpHbIMU
cTpykTypamu. TeleKOMMyHHKAIMOHHBIE ONTHYECKUE TPUEMHUKH U Tiepeaatunku, kpemauessie CBUC
(VLSI). OcHosunble knaccsl CBUC. 3akasubie UC (ASIC), yausepcansusie CBUC (MCU, DSP), ITJIMC
(FPGA).

Tema 2. OcHOBBI s13bIKa BbICOKOT0 YpoBHA Cu. Komnuisinusi npoexTos.

[lepemennble u apudmeruka. Tumbl u pasmepsl AaHHbIX. Koncrtantel. Omnepatop for. If-else.
[Tepexmtouarenu. [uxipl. CumBonmveckue KoHCTaHTBHl. MaccuBbl. Dynkumun. Kommumsrop GCC.
Crpykrypbl. Ykazarenu. Cpena pazpaOoTKu KoJla MUKPOIPOTrpaMM JJjIsi MUKPOKOHTpOJIIepa CMeNcTBa
STM32.

Tema 3. ApXuTeKTypa MUKPOKOHTPOJLJIEPOB Ha OCHOBe siipa ARM

OcoOennoctu apxeTuktypbl ARM. CTpyKTypHasi cxeMa MUKpPOKOHTpoJLIepoB cemerictBa STM32.
OcoOenHocTu U KiIaccuuKalys BbIYUCIUTENbHBIX siiep cepun Cortex. bubnmnoreka koHdurypamum
anapa CMSIS. bubnuorteunas cucrema nepudepuiinpix ycrpoiicts stdlibrary. Kondurypuposanue
IIPOEKTOB U POrpPaMMHUPOBAHNE MUKPOKOHTPOJIIEPA.

Tema 4. IIpoexTHpoBaHMe 3JIEKTPOHHBIX YCTPOICTB HA OCHOBE MHKPOKOHTPOJLJIEPOB

Oco0eHHOCTH aHAJIOTOBBIX M HU(POBBIX LIETIeN MUTAHUS MUKPOKOHTpoJuiepa. MeTo bl CHUXKEHUS
WHIYKTUBHOCTU 1ened nutanuss. CXeMbl TaKTUPOBAHHWE MUKPOKOHTpoJiepa. THIOBBIE CXEMBI
MOAKIIIOUEHHUS] Harpy3Ku IU(POBBIX IOPTOB BBOIa/BbIBOIAa. CXEMBbI MOAKIIIOUEHUS aHAJIOr0-IU(POBOTro



npeoOpaszoBarens. CxeMbl NOAKIIOYEHUS HU(ppo-aHanoroBo npeodpaszosarens. Murepoeiicst 12C, SPI,
UART0

Tema 5. Apxurextypa IIVIUC tuna CPLD u FPGA

Ocnosubie apxutekTypabie otianuus [IJIMC tuna CPLD u FPGA. IlpeumyiiecTBa 1 HEAOCTaTKH
apxutekTypsl FPGA. OcHoBHble kOoMIIOHEHTbI MuKpocxeM FPGA. CrpykrypHas cxema JIOTHYeCKOIo
aneMeHTa. binoku mnamsaTH. AnnapatHele yMmMHOXuUTenu. CTpykTypa MexcoenuHeHuid. Cucrema
cunxpoHusaiuu. bioku BBoga/BeiBoa. [Ipocreiime nntepdeiicHble CTaHIapThI.

Tema 6. OcHOBHBbI€ CHHTAKCHUYECKHE KOHCTPYKIUHA ITOCJTE€A0BATECIBbHOCTHBIX yCTPOﬁCTB

[lonsitne  cunxponuszanuu. CHUHXPOHHBIE U ACHUHXPOHHBIE  IIM(PPOBBIE  YCTPONCTBA.
Cunxpoumnyibscsl. [IpoueypHsie oneparopsl, IpUMEHEHHE B KOHCTPYKTOpcKoM (aiine. [Iponenyproe
ynpasieHue BpemeHeM. CIHCOK pearpoBaHUs MPOLELYpHOro onepartopa. PearnpoBanue Ha (pOHTHI
CUHXPOUMITYJIbCOB. YIPaBJAIOIIME IPOLEAYPHBIE ONEPATOPBI. YCIOBHBIM omeparop. IIpocroit
CUHXpOHHBIN D-Tpurrep. /[Bonunsnii cuetunk. CueTyuk 1o ykazaHHOMYy Moayiro. OnepaTop BapuaHTa.
Peructp cnpura. KomOnHanmonHsle yCTpOMCTBA HAa 0a3e MPOIETYyPHBIX OMEPaTOPOB, crenuduaeckue
nemndpatopsl. Luknnueckue onepartopsl. [IpouenypHbie oneparopsl npucBauBanusa. MojenupoBaHue
CUHXPOHHBIX LHM(POBBIX YCTPOWCTB. 3aJaHuWE CHUHXPOUMIYJIbCOB B UCHbITATEIbHOM (hailie.
WNuunmanusupytomniyie 3HaueHus curianoB. @yHkiuu B s3bike Verilog.

Tema 7. Cnoco6s1 koHurypuposanus IIJINC

Cucrembl xpanenus koH@urypanuonusix naHHeIX IIJIMC tunma CPLD u FPGA. Hutepdeiic
JTAG. KondurypupoBanue B cucreme. AnmnapaTHoe odecriedeHue npouecca KOHQUrypupoBaHHUsL.

Tema 8. CuHTe3upyeMble H He CHHTEe3UPYeMble KOHCTPYKIMH

CuHTe3upyeMble U HE CUHTE3UpyeMble KOHCTpYKIMH si3bika Verilog. biok generate. CymiHocTs 1
Ha3HAYEHUE HE CUHTE3UPYEMbIX 3JIEMEHTOB. JlupekTuBbl komnuisitopa. CucremHusbie 3a1aud. MacouHble
BAapUaHTHI peajan3aluu IpoeKkToB HUPpoBeIX ycTpoiicTtB Ha [IJIMC, npenmyiiecTBa U HEAOCTaTKU.

4.2. Pazgeqanl IuCHUIUIMHBI M TPYA0EMKOCTD 110 BUIaM Y4eOHbIX 3aHATHI (B akaJieMu-
YeCcKHUX Jacax).

Ne Tema Oomas KonTakTHas padora CamocTrosiTeJibHAS
n/n Tpynaoe 00y4aroummXxcs ¢ padota o0y4yarommxcs
MKOCTb npenogaBaTejiemM
BCEro N = . -
4acos 2 = & S
s | E | & ¢
/= e = =
1 | DnexTpoHHas KOMIIOHEHTHas 7 2 2 - - 5
0a3a.
2 | OCHOBBI  S3bIKA BBICOKOTO 23 8 4 - 4 15
ypoBHsi Cu. Kommumsmms
MPOEKTOB.
3 | ApxuTekTypa MHKPOKOH- 19 14 4 2 8 5
TPOJUIEPOB Ha OCHOBE sjpa
ARM
4 | [IpoektupoBanue 3NEKTPoOH- | 27 10 4 6 - 17
HBIX YCTPOMCTB Ha OCHOBE
MHKPOKOHTPOJJIEPOB
5 | Apxurektypa IIJIMC tuna 13 8 4 - 4 5
CPLD u FPGA




6 | OCHOBHBIE  CHHTAKCHYECCKHE 24 4 - - 20
KOHCTPYKLUU ocJeI0Ba-
TEJIbHOCTHBIX YCTPOUCTB
7 | CriocoObl KOH(PUTYpUPOBAHUS 11 2 2 2 5
I[JI1MC
8 | CunTe3upyemble U HEe CUHTe- | 8,5 2 - - 6,5
3UpyeMbl€ KOHCTPYKIUHI
9 | KoncynbTamuu B cemecTpe 7 - - - 7
10 | Dx3amMeHbI M KOHCYIbTAIlUU 40,5 - - - 40,5
Bcero: 108 54 26 10 18 126
4.3 Buabl NpakTHYeCKHUX, JJA00PaTOPHBIX U CAMOCTOSITEJILHBIX padoT
Ne Tpyno-
u/n Tema Bun paGorsi HaumeHoBaHue u coep:kaHue padoTbl | eMKOCTh
, YACOB
1 | DnexTpoHHas CamocrosrenbHas | M3yueHue KoHCEKTa JIEKIUH. 5
KOMIIOHEeHTHas 6a3a. | paboTa
obOy4Jaromierocs
2 | OcHOBBI s3bika | JJabopaTopHas Kondurypupoanue u 4
BbICOKOTO ypoBHs Cu. | pabota KOMIIWIALMS IIPOEKTa
Kommumnsanms
IIPOEKTOB. CamocrosrenbHas | Yka3aTenu Ha QyHKuuo. MeToJisl 15
pabota Pa3bIMEHOBBIBAHHS yKa3aTelaehd u
obOy4Jaromierocs byakuuii. Monens maMaTH S3bIKa
Cu.
[ToaroToBka k JIP. IlogroToBka k
cnaue JIP, obopmiienne otueTa
3 | Apxutektypa MuUkpo- | JlabopaTopHas 1) BeBoxg rpadudecKon 8
KOHTpPOJUIEPOB Ha Oc- | paboTa uHpopmanuu
HoOBe Anpa ARM 2) OOmen JAHHBIMU c
aKCceIepoMETPOM
CamocrosrenbHas | Monyns  npepsiBaHuil.  Moyib 5
pabota OpsIMOTO  JIOCTyNa K  TMaMsTH.
obOydaromierocs Nutepdeticel BBO1a/BHIBOIA.
[ToaroToBka k JIP. IloarotoBka k
cnaue JIP, obopmiienne otyera.
[IpakTnueckas Beruucnenue [1apaMeTpoB 2
pabota KoHpurypupoBanus PLL
4 | [IpoektupoBaHue CamocTrosTtenbHas | AHaJIOroBbI€ LU 00ecrieueHus 17
AIIEKTPOHHBIX pabora OMapHOTO HAIPSKEHUSI aHaJI0r0-
YCTPOWCTB HA OCHOBE | 00YJaromierocs uudpoBoro u 1udpo-aHAIOTOBO
MUKPOKOHTPOJIJIEPOB npeobpazoBarens. OcoOeHHOCTH
[IPOEKTUPOBAHUS LIETIEH TUTAHUS
Ha [eYaTHBIX IUIaTax.
M3ydeHne KOHCIIEKTa JIEKIHA.
[IpakTnueckas Pa3pabotka MIPUHLHANIAAIIEHON 6
pabota ANEKTPUIECKOM CXEMBI

AJIEKTPOHHOT'O YCTPOMCTBA




Ne Tpyno-
u/n Tema Bun paGorsi HaumeHoBaHue u coep:kaHue padoTbl | eMKOCTh
, 4acoB
5 | Apxurektypa IIJIMC | CamocrositenbHas | U3yueHne KOHCIIEKTA JEKIUH. 5
tumta CPLD u FPGA | pa6ora IToaroroBka k JIP. Iloaroroska k
obOy4aromierocs cnaue JIP, obopmiienue otyera.
Jlaboparopnas PazpaboTka 4
paborta rapaMeTPU3UPOBAHHOTO MOYJISI
6 | OcHoBHBIE CamocrosrensHas | [loHsiTHe CUHXpOHU3AIUH. 20
CUHTaKCHUYECKHE pabora CHHXpOHHBIE U ACUHXPOHHBIE
KOHCTPYKIIUU obOydaromierocs uudpoBbIe YCTPOICTBRA.
MIOCJIEI0BATENILHOCTH Cunxpoumnyniscsl. [Iponeaypusie
BIX YCTPOWCTB OnepaTophl, IPUMEHEHUE B
KOHCTPYKTOpPCKOM (haiiie.
N3ydenune KOHCIIEKTa JICKIHIA.
7 | CriocoOsl Jlaboparopnas AnnapartHasi peanuzanus 2
KOH(UTyprUpOBaHUS pabora IapaMeTpU3UPOBAHHOTO MOYJIS
I[JI1C
CamocrosTenbHas | AnmapaTtHoe obecrieueHne 5
pabota nporecca KOHGUrypupoOBaHUsI.
obOydJaromierocs [ToaroToBka k JIP. IlogrotoBka k
caaue JIP, obopmiienne otyeta
[IpakTnueckas [ToaroroBka Moyiiel Ha s3bIKe 2
paborta Verilog
8 | Cunresupyembie u He | CamocrosiTenbHas | [JupeKTUBBI KOMITIIISATOPA. 6,5
CHUHTE3UPYEMbIC pabota CucremHbIe 3a/1a4H.
KOHCTPYKIIMU oOydJaromerocs N3ydeHune KOHCIIEKTa JIEKIHA.
9 | Koncynbramuu B CamocrosrenbHas | M3yueHune KOHCIEKTa JIEKIUH. 7
cemecTpe pabota
obOy4Jaronerocs
Ilepeuens yuyeOHO-MeTOAMYECKOr0 o0ecnedyeHHsl UIA  CaAMOCTOSITEIbHOH  PpadoThI

1.

00y4aromuxcs no JUCHMUILIHHE

1. AmocoB B.B. CxemoTexHuKa u Cpe/ICTBA MPOEKTUPOBaHUs U(PpoBbIX ycTpoicTs. - CIIO.:
"BXB-Iletepbypr", 2007. - 560 c.

2. AsepuenkoB, O.E. OcobeHHOCTH TPOTpaMMHUPOBaHUS OJHOKpUCTALTEHON BM x51 Ha s3bI1Ke
Cu [DnexTpoHHbIi pecypc] : yaebnoe nmocoodue / O.E. ABepueHKOB. — DIEKTPOH. 1aH. —
Mocksa : JIMK Ilpecc, 2012. — 110 c. — Pesxxum nocryma: https://e.lanbook.com/book/4142

3. Cremenko, B.b. [IVIMC ¢upmsl Altera: anementHas 6a3a, cucteMa MpOEKTUPOBAHUS U SA3bIKU
onucaHus anmnaparypsl [DnekrpoHssiii pecypc] / B.b. Cremenko. — DnextpoH. jaH. — Mo-
ckBa : JIMK Ilpecc, 2010. — 573 c. — Pesxxum pocrymna: https://e.lanbook.com/book/60976.

Ilepeuens yueGHO-MeTOAMYECKOT0 0O0ecriedeHUs1 JIaDOpPATOPHBIX 3aHATHI

AmmxmuH A.C. OCHOBBI IPOEKTUPOBAHHUS AIEKTPOHHON KOMIIOHEHTHOU 0a3bl: Meroauueckue
yKazaHus K 1aboparopusim padotam. U.1/ PTPTY, 2012- 36 c.

2. Basbuies B.K. Mukpomponeccopubie cucTeMbl c6opa u 06pabOTKU HaHHBIX: METOauYECKre
yKa3aHus K 1abopatopHbiM padotam / PI'PTY. Pssans, 2012. 56 ¢

donn OLICHOYHBIX

CpeacTs aJIs1

00y4aromuxcsi no JUCHHUILIHHE

MMpoBE€ACHUSA l'lpOMe)KyTO‘-lHOﬁ

aTreCTanumu



@DOHJT OLIEHOYHBIX CPEJICTB MPUBEJEH B MPHJIOKEHUU K paboyeil mporpaMMme AUCLUILIMHBL (CM.
JOKYMCHT «OIIGHOLIHI)IG MaTrepuaibl 10 JUCHUILINHE «HpOCKTI/IpOBaHI/Ie " TCXHOJIOTUA 3J'I€KTp0HHOI\/'I
KOMIIOHCHTHOU 0a3bI»).

7. IlepeyeHb OCHOBHOW W /JIOMOJHHUTEJIbHONH y4eOHOI JUTEepaTypbl, HEOOXOAMMOI /151 OCBOe-
HHS JUCHUNIMHBI

OcHoBHas1 yueOHas uTepaTypa:
1.  VYrpiomos E.II. lludposas cxemorexuuka. — CI16.: BXB — Canxrt-IlerepOypr, 2014. —
528c.

2.  AwmuxmuH A.C. OCHOBBI IPOEKTHUPOBAHUS 3JIEKTPOHHON KOMIIOHEHTHOM 6a3bl: MeTou-
YEeCKHe yKa3aHus K JlaboparopHbiM padotam. Y.1/ PI'PTY, 2012— 36 c.

3. baspeB B.K. Mukpormporneccopubie cuctembl coopa U 00paboTku JaHHBIX: MeTtoanye-
CKH€ yKazaHus K 1abopatopHbsiM padotam / PIPTY. Ps3ans, 2012. 56 c.

JlonosiHuTeIbHAS yUeOHAasl IuTepaTypa:
1. Opraaumzamus 9BM, 5-e u3n. / K. Xamaxep, 3. Bpanemmy, C. 3aku. — CII6.: [Tutep
BXB, 2003. — 848 c.

2. Hewmynpos B., Maptun I'. Cucremsi-na-kpucrasmie. [IpoektupoBanue u pa3sutue. M.:
"Texnocgepa", 2004. — 216 c.

3. AmuxmuH A.C. Hudposas cxemorexnuka. [lar 3a marom. — M.: U3parensctBo "/{ua-
aor-MU®N", 2008. — 304 c.

8. Ilepeyennb pecypcoB uHGpOPMAITHOHHO-TEJIEKOMMYHUKALMOHHOM ceTu UHTepHeT, HE00Xo0-
AUMBIX JIJIS1 OCBOEHHSI JUCIHUIJIMHBI

3ﬂeKTp0HHble Oﬁpa?.OBaTe.]'ll)Hl)le PE€CYPChI:

1. ModelSim® User's Manual. Software Version 6.5a. Mentor Graphics Corporation, 2011. - 580
p. [dnexkrponnoe u3nanue] - URL: https://www.xilinx.com/Attachment/modelsim.pdf

2. Quartus II Vertion 10.0 Handbook. Altera Corporation, 2010. - 2728 p. [3nekTpoHHOE U3IaHNKE |
- URL: https://www.altera.com/ja_JP/pdfs/literature/hb/qts/qts qii5v2_ 03.pdf

3. DnekrponHo-ombmuoreyHas cuctema «IPRBook». ObC uznarenscrBa «IPRBook»
[DnexTponnsiit pecypc]. — URL: http://iprbookshop.ru/

4. DnextpoHHO-OMOMMoTeuHas cucreMa «Jlanbpy». OBC uznarenscrBa «Jlauby» [ DIEKTPOHHBIN
pecypc]. — URL: http://e.lanbook.com

9. MeToauyeckne yKazaHus JJisi 00yYAIOUIUXCS 110 OCBOEHHUIO THCIHILINHBI

Martepuan kaxa0u JIEKIIUU PEeKOMEHyeTCsl U3y4aTh B JI€Hb €€ IMPOUYTEHUs JIEKTOPOM, KOI'/la OHa
emie He 3a0biTa. [Ipu 3TOM HEOOXOIUMO HCHOJIB30BATh KOHCIIEKT U PEKOMEHJOBAHHYIO JIUTEPATypy.
Hcnonb3oBath IuTepatypy HEOOXOUMO sl YIIyOJIEHHOTO U3Y4YEeHUs MaTepralia JeKUUU U JUIsl yTou-
HEHUSl TeX MECT, KOTOpble B KOHCIEKTE OKa3aJIUCh 3alMCaHbl HEJOCTAaTOYHO MOHATHO. B KoHcHekTe
Ka)KJI0M JIEKIIUY HEOOXOIMMO OCTaBJISITh YHCTOE MECTO U KOHCIIEKTHPOBATH B HEM M3YyUEHHYIO JIUTEpa-
TYpY, YTOOBI IIPU MOJArOTOBKE K TEKYIIEeH, MPOMEKYTOYHOW UM UTOTOBOW aTTECTALlMU MOXKHO OBLIO
MOBTOPUTH BCIO TeMy. JIEKTOpOM B T€UEHHE BCErO CEMECTpa MPOBOAATCA KOHCYIbTALMU MO JIEKIUOH-
HOMY MaTepuaiy.

Kaxnayro temy, npelyCMOTPEHHYIO IJIAHOM CaMOCTOSITENIbHOM paloThl, ClelyeT U3ydaTb camo-
CTOSITEJILHO B T€UEHUE OTBEACHHBIX JUIS €€ U3YYEHUS JBYX HEZEIb C MOMOILbI0 PEKOMEHJOBAaHHOM JIN-
Teparypbl. Bce Bo3HUKaOIIKE MPU 3TOM BOMPOCHI HAJI0 3aMUCHIBaTh, YTOOBI MOTYYUTh HA HUX OTBETHI
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Ha KoHcynpTanuu. [1o kax ol Teme 11 Kak0i yueOHOM IpymIibl JEKTOP MPOBOJUT KOHCYIbTALUU B
KOHLIE ee U3y4YeHHUs (OJMH pa3 B JABE HEJEINN).

K kaxnoii nabopatopHoil paboTe HaZ0 TOTOBUTHCS C MOMOIIBIO KOHCIEKTA JEKUUN M0 TeMe pa-
00ThI, U3Y4YE€HUS PEKOMEHJOBAHHOMN JIUTEPATyphl U METOJAUYECKUX PEKOMEHAALUN K JabopaTOpHBIM
pabotam. HeoO6xoauMoO MOATOTOBUTH U MIA0JIOH OTYETa, YTOOBI 32 BpeMs, OTBEJACHHOE IS BBITIOJIHE-
HUs pabOThI, MOXKHO OBLJIO 0OPMUTH OTYET, 3ALUIUTUTH U CHAATH ETO.

Otyet 0 nabopaTopHoO#t paboTe AOHKEH COAEPKATH CICTYIOIINE JIEMEHTHI:

— HOMEp, Ha3BaHME U 11€JIb PabOTHI;

— yepTeX (PYHKIMOHAIBHOW CXEMbl YCTAHOBKH, BBINIOJHEHHBIH KapaHIalloM IO JIMHEHKe JINOo
IIPY IOMOIIHA COOTBETCTBYIOIIEH KOMIIBIOTEPHOW IIPOrPaMMBl;

— OCHOBHBIE PaCYETHbIE COOTHOIICHHUSI,

— TabJIULbI pe3yJIbTaTOB SKCIEPUMEHTOB, BBIIIOJIHEHHBIE KapaHallloM 110 JTHHEHKE;

— rpauKu dKCIEPUMEHTAIBHBIX 3aBUCUMOCTEH, MOJIYYEHHBIX MPHU BHIIOJHEHUH J1a00paTOPHOM
paboThl;

— BBIBOJIbI, COJIEpKAIIME aHAIU3 SKCIEPUMEHTAIbHBIX 3aBUCUMOCTEH, CpaBHEHUE pEe3yJIbTaToB,
MIOJIyYE€HHBIX B paboTe, ¢ JAHHBIMU CIPABOYHOM JIUTEPATYPHI.

[Ipu BeIMOTHEHUM J1TAOOPATOPHON PabOThl KaKIOMY CTYIEHTY HEOOXOJAMMO HMMETh IMOJHOCTHIO
0(OPMIICHHBIN OTUET O paHee BHITIOJHEHHON paboTe U OTYET O BHITIOTHAEMOU paboTe, COMepKaIIUii BCe
MIEPEYNCIICHHBIE AJIEMEHTHI (32 UCKIIFOUEHUEM SKCIIEPUMEHTANIbHBIX JaHHBIX B TaliuIle, rpaduKkoB, Bbl-
BOJI0B). [Ipu HecoOmoAeHNN yKa3aHHBIX TPEOOBAHUM CTYJICHT K JIA0OPATOPHOU paboTe HE TOMYCKAeTCsl.

[IpakTnueckass paboTa CTYJEHTa 3aKJIIOYAeTCs] B PEUICHUH WM BBIIOJHEHUU THUIIOBBIX 3a/1ad U
3ananuil. Kaxnoe pemnienue J0KHO ObITH OPOPMIIEHO B BHJIE OTYETA U JOJDKHO COJEPKATh CIIETYIO-
LI1E 3JIEMEHTHI:

—THTYJIbHBIN JIUCT;

—HayaJlbHOE JIaHHBIE;

—pellieHre 33a]a4ul UM Pe3yJbTaT BHIIOJIHEHHOTO 3aaHHUs.

B xoHI1Ie cemecTpa npu MOAroTOBKE K aTTECTAllMM CTYAEHT JIOJKEH IMOBTOPUTH W3Y4EHHBIN B ce-
MECTpE MaTepuall U B XOJ€ MOBTOPEHUsI 000OUIUTH €0, CPOPMHUPOBAB LIETBHOE MPECTABICHUE O HEM.
Crnenyer uMeTh B BUAY, YTO Ha MOJrOTOBKY K IMPOMEXYTOUYHON aTTECTAllMM BPEMEHU ObIBAET OUCHBb
Majlo, O3TOMY HauMHaTh 3TY MOJArOTOBKY HAJ0 3apaHee, He JIOKUasCh MOCIeIHEN HeleIn ceMecTpa.

Crnenyet Bcerjja NOMHHUTD, 4TO 3aJI0T yCIIeXa CTYJEHTa B yueOe — IulaHoMepHas paboTa B TeUEHUE
BCEr0 CEMECTPA U CBOEBPEMEHHOE BBIIIOJIHEHUE BCEX BUJIOB PaOOTHI.

CamocrosTenpbHas paboTa Kak BHJ y4eOHOW pabOTBHl MOXKET HCIOJB30BAThCS HA JICKIUAX W
MPaKTUYECKUX 3aHATHUSX, a TaKkKe HMETb CaMOCTOSITEIbHOE 3HAUEHHE — BHEayIUuTOpHAas
camocTosiTeNbHAsE paboTa 00y4aromUXCsl — IPU MOATOTOBKE K JIEKUHUSAM, IPAKTHUECKUM 3aHSTHUSIM, a
TaK)Xe K TEOPETUUECKOMY 3a4eTy.

OCHOBHBIMHU BUJAMH CAMOCTOSITEIbHON pabOThI O JUCHMILIUHE SIBISIOTCS:

— CaMOCTOSITEIIFHOE U3YUYE€HUE OTIACIBHBIX BOIIPOCOB M0 TEMaM CaMOCTOATEIbHBIX padoT (11.4.3);

— IOJArOTOBKA K 3alllUTE MPAKTUYECKOTO 3aJjaHusl, 0POpMIICHHE OTUETA.

— TMOJrOTOBKA K 3alIUTE Jab0paTOPHBIX padboT, 0hopMIIEHHE OTYETA.

10. Ilepeyenb HMHGPOPMALMOHHBIX TEXHOJOIMH, MCHOJb3yeMbIX MNPH  OCYUIIECTBJICHUH
00pa30BaTEJILHOI0 MPOLECCa MO AUCHHUIINHE

B cootBerctBum ¢ TpeboBanmsimu PI'OC BO mo HampaBlIeHWIO TOATOTOBKH OakalaBpoOB
11.04.04 «OnexTpoHUKA U HAHOIEKTPOHUKA», IPU MU3yYEHUU CTYACHTAMU JUCLHUIUIMHBI «peajin3a-
IIUs1 KOMIIETEHTHOCTHOTO TIOJIX0/1a TIPEAYCMaTpPUBAET IMUPOKOE HCIOIB30BAaHUE B YUEOHOM IpoIecce
aKTHBHBIX ¥ MHTEPAKTHBHBIX TEXHOJIOTUH MPOBEICHUS 3aHSATHI B COUETAHWU C BHEAYJUTOPHOM pado-
TOM Mpero1aBaTelis U CTYACHTA.
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W3ydeHnue nuCHUIUIMHBI IPeyCMaTPUBAET IPUMEHEHNE aKTUBHBIX (POPM IMPOBEACHUS 3aHATHI
C LIETbI0 (POPMUPOBAHUS U PA3BUTHSI OOLIEKYIbTYPHBIX, 00IIEIPOPECCHOHANBHBIX U MPOo(eccuoHalb-
HBIX KOMIIETEHIIUN 00YyJaroIIrXcs.

[Ipu mpoBeneHNN CaMOCTOSATEIBLHON PAaOdOTHI 00YJAIONIUXCSI UCIIOIB3YIOTCS Clienyrone nHpop-
MalMOHHbIE TEXHOJIOTUHU:

- JOCTYIl B ceTh VIHTepHET, 00ecneunBaomuii, NOUCK aKTyalbHOM HAyYHO-METOAUYECKON U
Hay4YHO-TEXHUUYECKON MH(pOpMaIuy;

—  HeobxoauMMoe MporpaMMHOE oOecrieueHue /sl BHIIIOJIHEHUS IPOTpaMMbl JUCLMILIUHBI, yC-
TaHOBJICHHOE B BY3€, & TAKXKE JIJIS1 BBIMOJIHEHHS CAMOCTOSATEIbHONU PabOThI B IOMAIIHUX YCIOBUSIX;

[Ipu opranuzanuu caMOCTOATENbHOW PabOThl CTYJE€HTOB HCHOJb3YETCS KOMIUIEKC Y4e€OHBIX U
yueOHO-METOAMUYECKUX MaTepraIoB B CETEBOM JIOCTYyIE (IporpaMma, METOAUYECKUE MOCOOUS, CIIMCOK
PEKOMEHAYEMBIX HICTOYHUKOB JIMTEPATYPbl 1 HHPOPMALIMOHHBIX PECYPCOB, 3a/1aHUs B TECTOBOU (popme
Y BOIIPOCHI JUIsI CAMOKOHTPOJIS).

[IpunsTas TexHoyoTHst 00y4eHHs! 6a3upyeTcsl Ha UHTEPAKTUBHONW paboTe B ayIUTOPUHU, KOT'/Ia B
nporuecce JeKIuil, 1a00paTOPHbIX U MPAKTUYECKUX 3aHATUH, JOMOIHIEMbBIX CAMOCTOSITENbHOM pado-
TOM 00y4yaembIX, B TOM YMCJI€ U C yJaCTHEM IPEroiaBaTesl, BHIIIOJIHACTCS Cepus dKCIpecc-3adaHmii,
COBOKYITHOCTb KOTOPBIX IO3BOJIET MPAKTUUYECKH NPUMEHUTH MOJTY4YE€HHbIE 3HAHUS, pa3BUBasl KOMIIE-
TEHLUH, IPETYCMOTPEHHBIE Ul JaHHOW JUCLMILIMHBIL.

[IpoBenenue psaa 3aHATUN OCYLIECTBIISIETCS C UCIIOJIb30BAaHUEM KOMIIBIOTEPOB M MYJIbTUMEAUN-
HBIX CPEJCTB, HArJISAHBIX TOCOOUIL.

l'[epellem, JIMICH3UOHHOT0 IMTPOrpaMMHOro odecrneyeHns :

1) Onepaunonnas cucrema Windows XP (nmunensus Microsoft DreamSpark Membership 1D
700102019);

2) CBoboaHo pacnpocTtpansemMblii oucHbii maket LibreOffice (munensust LGPL-3.0+)

3) CB0OOIHO pacpoOCTpaHsIEMOE MPOTPaMMHOE oOecrieueHue st GyHKIIMOHATBLHOTO
MozenupoBaHus HUGpoBbIX ycTpoiicTB pupMbl Mentor Graphics - ModelSim® 6.5a.

4) CB0oOOIHO pacTpocTpaHsieMOoe MPOrPaMMHOE 00ECTICUCHHE /ISl TPOCKTUPOBAHUS U
KoHpurypupoBanus nupposbix ycrpoiicts Ha [IJIMC ¢pupmsr Altera Corporation - Quartus I
10.0.

5) CB0OOIHO pacpOCTpaHIEMOE MPOTPAMMHOE 00€CTICUeHHE IS TPOCKTUPOBAHMS 1
KOH(puUrypupoBanus Hu(dpoBbIX YCTPOICTB Ha OCHOBE MUKPOKOHTpOJuiepoB STM32 -
SWB4STM32

11. Onucanue MaTepUAIbHO-TEXHUYECKOI 0a3bl, HeOOX0AMMON /I OCYLIeCTBICHHSA
00pa30BaTeIbHOIO Npouecca Mo JMCUUIINHE

Jj11 OCBOEGHMSI TUCHUIUIMHBI HEOOXOAUMBI:

1) g npoBeaeHUs JEKIMOHHBIX 3aHATUN HE00X0uMa ayIuTOpuUs C J0CTATOYHBIM KOJNYECTBOM
MIOCA/I0YHBIX MECT, COOTBETCTBYIOIIAsi HEOOXOJIMMBIM IPOTHUBOMNOXKAPHBIM HOPMaM M CaHUTapHO-
TUTMEHUYECKUM TPeOOBaHMSIM;

2) s npoBeleHUs  JabopaTopHbIX — pabOT  HEOOXOAMM  KOMIBIOTEPHBIM  Kiacc ¢
[IPelyCTaHOBIEHHBIM ITPOIPAMMHBIM 00€CIIEYEHUEM

—  Omnepannonnas cucrema Windows XP;
—  CBob6oaHo pacnpoctpansieMblil oducHblit nakeTsl LibreOffice, SWB4STM32, Mentor Graphics
— ModelSim, Quartus II 10.0.

3) oOpa31bl OTUETOB 110 J1a0OPaTOPHBIM paboTam;

4) s TpoBeNEHUs JIEKIUH M MPaKTUYECKUX 3aHATUH ayauTOpHs JOJDKHA OBbITh OCHAIlleHa
MIPOEKIIMOHHBIM 000PYA0BaHUEM.
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[Iporpammy cocraBuinmn
K.T.H., go11. kadeapsr D1

ITporpamma paccMOTpeHa U 0J00peHa Ha 3aceJaHUU
kadenpsr DI (mpotokos Ne ot 201 r.)

3aB. kadenpoit DI
1n.¢d.-M.H., pod.

CepeOpsixoB A. E.

Yupkua M.B.
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