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Annoramnus

JucrtunmHa «[IpuHiumnel pa3padotku nporpamMmmHoro obecrneuenus [TJIMCy» BxoauT B
o0pa3oBaTeNbHYI0 MPOrPaMMy BBICHIETO OOpa30BaHHUS — MPOTPaMMy MAarHUCTPaTyphl IO
HarpasjeHuto ToarotoBku/ crueruanbHOocTH 11.04.04 «ONEKTpOHMKA W HAHODJICKTPOHUKAY
HanpaBieHHocTH «Cucrembl coopa, o0paboTku U oTtoOpaxkeHHuss uHopMarum». JucuumninHa
peanuzyercs kageapoi «Ne23»y.

JlucuumiuHa HaneleHa Ha (QOPMHUPOBAHKE Y BBIMTYCKHUKA CIIETYIOIINX KOMITETCHIINN:

[TK-3 «Crioco6eH ucmonbp30BaTh ClENUATN3UPOBAHHBIE CUCTEMbBI aBTOMATHU3UPOBAHHOTO
MPOEKTUPOBAHUS JJISi CUHTE3a JIOTUYECKUX CXEM, MOJCIUPOBAHUS W BepUUKALUSI MOJIEIEH,
HAITMCAHHBIX Ha S3BIKAX OMMCAHUS almapaTypbhy

[TK-4 «Crioco0GeH oCyIIeCTBIATh XapaKTePHU3AINIO CIOKHO-(YHKIIMOHAIBHBIX ITU(PPOBBIX
OJIOKOB M TIPOCKTHUPOBATH JJCKTPHUECKHE CXEMbI ITU(MPOBBIX JIIEKTPOHHBIX YCTPOUCTB,
peanusytolue TpedyeMble JTorTuIeckre QyHKIIMI»

CopepxaHue TUCIUIUIMHBI OXBATBHIBAET KPYT BOIMPOCOB, CBS3aHHBIX C MPHHIMIIAMA
nocTpoeHuss U ocoOeHHOCTsX ¢yHkiuonupoanus [IJIMC, HOMEHKIaType MHKpPOCXEM,
BBIMTyCKaeMbIX BenymuMu  ¢upmamu-tiponsBogutesisimu  [1JIMC, u OCHOBHBIX cdepax
MPUMEHEHHUS yCTPOMCTB HA UX OCHOBE.

[IperonaBanne MUCHMIUIMHBI TIPEAyCMATPUBACT ClEAyIome (GOpMbI OpraHH3aIUA
y4eOHOT0 Tpolecca: JeKyul, 1abopamopusie pabomuvl, camocmosmenvhdas paboma cmyoeHma,
KOHCYTbMAyUuu.

[IporpaMMoli AUCHUIUIMHBI TPETyCMOTPEHBI CIEAYIOMME BUABI KOHTPOJIS: TEKYIIH
KOHTPOJIb YCTIEBAEMOCTH, POMEKYTOUHAS aTTeCTalHs B (hOpMe SK3aMEHa.

OO0mias TpyJO€MKOCTh OCBOCHHUS JUCIMILIUHBI COCTABIAET 3 3a4eTHBIX eAuHHIbI, 108
4acoB.

S3bIK 00yUeHUs IO JUCIUILTNHE KPYCCKUM »



1. TlepeueHb IIaHUPYEMBIX PE3YIBTATOB OOYUEHUS 110 AUCIUILTIHE

1.1. Ilenu npenomaBaHusi AUCUUTUIUHBI

[Ipennaznauenue aucuuruinasl “IlpuHnune paspadotku nporpammuoro ooecnedenus [IJINC
3aKJII0YaeTCsl B IMPUOOPETEHUM CTYyAEHTaMHU HEOOXOAMMOrO0 MHMHUMyMa 3HAaHMHM 10 TEOpHUH
IPOEKTUPOBAHUS YCTPOMCTB U CHUCTEM Ha COBPEMEHHOM 3J€MEHTHOH 0a3e — MporpaMMHUpPYEMbIX
JIOTMYECKMX HHTErPAJIbHBIX CXEMaX, C UCIIOJIb30BaHUEM S3bIKOB OMMCAHUS anmapaTtypsl. JUCUIuMHa
BXOJUT B COCTaB dYacTh, (QopMHpyeMOl YyYacCTHUKAMH OOpa30BaTEIbHBIX OTHOIICHMUIA,
00pa3oBaTenbHON TporpamMMBbl Beiciero oopasoanus (panee — OI1 BO).

1.2. JlucuumiauHa BXOOUT B  COCTaB  4YacTd, (HOpMHpPYyeMOH  ydacTHUKAMU
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTENBHON MPOrpaMMBbl BBICIIETO 00pa30BaHus (qayee —
OIl BO).

1.3. IlepeueHb muaHUPYEMBIX pPe3yIbTaTOB 00YUEHMSI IO JUCIUIINHE, COOTHECEHHBIX C
1aHupyeMbIMu pesynbTaTtamu ocBoenust Ol BO.

B pesynbrare m3ydeHus AUCUMILIMHBI OOydaromIUNcsA JAOHKEH 00JaAaTh CleNyOIUMHU
KOMIIETEHLIMSIMU WIIM UX 4YacTAMHU. KOMIETEeHIIMM U MHIUMKATOPBI UX TOCTHKEHUS IPUBEACHBI B
tabnuue 1.

Tabnuna 1 — [lepedyeHb KOMIETSHIMA U UHAUKATOPOB UX JTOCTHKEHUS
Kareropus (rpynna) | Kox n HaumeHoBaHue Kon n HaumeHoBaHME HHIMKATOpA
KOMIETEHLIMU KOMIETEHLIMU JOCTHKEHUS] KOMIIETEHLIMU
I1K-3.3.1 3HaTh 371€MEHTHI TEOPUU CIOKHBIX
U(PPOBBIX CUCTEM, OCHOBHBIEC TTPUHITUIIBI
CKBO3HOT'O IIPOEKTUPOBAHMS, MAPILIPYT
pa3paboTku 1 Bepudukanuu uudpoBbIX
YCTPOMCTB, pa3pabOTaHHBIX C

2

T1IK-3 Crioco0en

HCII0JIb30BATh

UCIIOJIb30BAaHUEM CKPHUITOB HAIMCAHHBIX, HA
CHeLMaTU3UPOBAHHBIE

BCTPOEHHBIX SI3bIKAaX OMUCAHUS anmapaTypsbl
CUCTEMBI

[IK-3.Y.1 ymMeTs NpOBOANUTH ONMCAHUE
aBTOMaTU3MPOBAHHOTO

Mozelel U(PPOBBIX CXEM Ha MOBEIEHYECKOM
MIPOCKTUPOBAHUS JIJISI .
[IpodeccruonansHbie A3BIKE, OCYIIECTBIIATH MOJHBIA LUK

CHHTE3a JOTHYECKUX
KOMIIETEHIINHA ABTOMATHUYECKOTO MPOCKTUPOBAHUS
CXEM, MOJICTTUPOBAHUS

U(GPOBBIX CXEM C UCIMOJIB30BaHUEM CKPHUITOB

1 Bepudukanus
< HaIMCAaHHBIX, Ha BCTPOCHHBIX S3bIKaX

MoJeJIei,

OTHMCAHUs anmnapaTypbl
HaAIMCAaHHBIX Ha

[TIK-3.B.1 BnageTh cnenuain3upoBaHHBIMU
SI3BIKAX OIMCAHUS

CHUCTEeMaMH aBTOMaTHU3UPOBAHHOTO
amnmapaTypbl

MIPOCKTUPOBAHUS JJISI CHHTE3a JIOTHIECKUX
CXeM, MOJICTTUPOBAHUS U BepUDUKAIINH
MOJEJIEN U STUeeK cXeM, HallMCaHHbIX Ha
SI3BIKAX OMMCAHMSI alnapaTypbl

TK-4 Cnocoden [1K-4.3.1 3HaTh OCHOBHBIE TPUHIUIIBI

OCYIIECTBIIATh
HOCTPOEHHS HIIEKTPUUECKUX CXEM
XapaKTepu3aIuio 3
CTOSKHO JIOTHYECKUX YCTPOICTB, S3bIKH
HIOBE/ICHYECKOTO OMMCAHMS IIU(PPOBBIX
(GYHKIIMOHATBHBIX .
KOMITOHEHTOB M JIOTHYECKUX (DyHKIIUN
[Ipodeccronanbubie | UPPOBHIX OIOKOB U
I1K-4.B.1 BnageTh HaBLEIKAMU HCIIOJIL30BAHUS
KOMIICTEHIIH MIPOEKTHPOBATH .
(YHKIIMOHAJIBHBIX BO3MOXHOCTEH U CIIOCOO0B
AIIEKTPUIECKUE CXEMBI
HHPPOBBIX PUMEHEHHS IPOTPAMMHBIX MTAKETOB CHCTEM
p aBTOMATH3UPOBAHHOTO MTPOEKTUPOBAHUS MIPU
AIIEKTPOHHBIX
9 pazpaboTke uppoBHIX
YCTPOWCTB,

CJI0)KHO(YHKIIMOHATBHBIX OJIOKOB

peanusymomue




TpeOyembie
JIOTUYECKHE PYHKITUU

2. Mecro nucuumuzsl B cTpykrype Ol
JucuumuimHa MOKeT 0a3MpOBaTHCS HA 3HAHUAX, paHee MPUOOPETEHHBIX 00YYArOIIUMUCS
IpU U3YyYCHHUHU CIICAYIOUIMX JTUCIUITINH:
— «__ MHKpONPOLIECCOPHbIE  MH(OPMAIIMOHHO-U3MEPUTENbHbIE M YNPaBISIONIUE

YCTPOHUCTBAY.

3HaHI/I$I, MOJIYUYCHHBIC TIpW H3Y4YCHHU MaTcpualia I[aHHOﬁ JUCIHMIIIIMHBI, UMCIOT KakK
CaAMOCTOATCIIBHOC 3HAYCHUC, TAK U MOT'YT UCIIOJIB30BATHCA IIPU U3YUCHUHN APYTUX OUCHUILINH:
— K I.IH(bDOBbIG TEXHOJIOTHHU 06[)8.60TKI/I BHUACOCHUTHAJTIOB).

3. OO0OBeM U TPYJOEMKOCTh JUCITUILIAHBI
Janapie 00 o0meM o0beMe IUCIUIUIMHEI, TPYJIOEMKOCTH OTICIIBHBIX BHUJIOB YYCOHOM
paboThI 1O TUCIUILTHHE (M paclpeieCHue 3TOH TPYJO0EMKOCTH TI0 CEMECTPaM) TPECTABICHbI B
Tabauie 2.

Ta6mmima 2 — O0beM U TPYJT0EMKOCTh JUCITUTIINHBI

TpynoemkocTs 110
Bun yue6HO# paboTh Bcero ceMecTpaM
Ne3
1 2 3

Oowan mpyooemKkocmb ouCyuUnIuUHLL, 3/ 108 3/ 108
3E/ (1ac)
H3 nux yacoe npaxmuyeckoit n0020moeKu 17 17
Ayoumopmbwie 3anamus, BCEro yac. 34 34
B TOM YHUCIJIE:

nexumu (JI), (gac) 17 17

npaktudyeckue/cemunapckue 3ausatus (I13),

(dac)

naboparopusie padbotsl (JIP), (dac) 17 17

KypcoBoii mpoekt (padota) (KII, KP), (1yac)

9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (dac) 38 38
Buo npomesxxcymounoii ammecmayuu: 3a4er,
mudd. 3ader, sk3amen (3auer, dudd. 3ay, JK3. OK3.
OK3.%%)

wek .
HpI/IMeanI/Ie: KaHAUJAaTCKHUHU 3K3aMCH

4. ConepxaHue TUCIUTIIINHBI
4.1. Pacnpepnenenuie TpyJA0€MKOCTH JTUCUUILIMHBI MO pa3ieiaM U BUIaM 3aHITHIA.
Pazgenpl, TeMBbI TUCHUTIIIUHBI K KX TPYJOEMKOCTh ITPUBECHBI B TA0IHUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILINHBIL, HX TPYAOEMKOCTh

P Jlexn I13 JIP KII CPC
a3J1eJTbl, TEMbI JUCIUTUIAHBI (4ac) (C3) (4ac) (uac) (9ac)
Cemectp 3
Pasznen 1. O0uume ceenenus o [IJIUC.
Tema 1.1. Oburue cBeAeHUS O TPOSKTUPOBAHUT
yctpoiicts Ha [TJIUC. 3 0 0 00 3
Tema 1.2. O630p npoaykiuu ¢pupmsel Xilinx.




Tema 1.3. O630p npoaykuuu pupmsr Altera.

Pazpen 2. SA3piku nporpammupoBanus [TJIUC.
Tema 2.1. SI3sik VHDL. 12 0 17 33
Tema 2.2. 31k Verilog.

Paznen 3. MoaenupoBaHue U OTJIaKa IPOrpamMm st

ITJIMC B cpeae ModelSim® 2 2
Hroro B cemectpe: 17 17 38
Hroro 17 0 17 0 38

4.2. CopepxaHue pa3/ielioB U TEM JICKIIMOHHBIX 3aHATHIA.
CopepxaHrie pa3JesioB U TeM JICKIIMOHHBIX 3aHATUN IPUBEICHO B Ta0muIie 4.

Ta6mmma 4 — ConepkaHue pa3aeyioB U TEM JEKIIMOHHOTO ITUKJIA

Howmep paznena

Ha3Banue u comepxanue pa3eioB U TeM JEKIIMOHHBIX 3aHATHN

1

Pazgen 1. O6mue ceenenns o ITJIMC.

Tema 1.1. OOmme cBeneHust o npoekTHpoBanuu ycrpoiicts Ha [IJINC.
Ucropus  pasutus  IIJIMC.  Apxutextypsl [IJIMC.  OcHoBHblE
xapakrepuctuku [IJIMC. IIporpamMmMupoBanue uWid KOHPUTYpUPOBaHUE
ITUINC. TIJNIMC CPLD u FPGA. Benymue npousogutenu. Altera, Xilinx,
Actel. PazniuHble oaAX0/b! K IPOEKTHpOBaHUIO cucTeM Ha ocHoBe IIJIUC u
3aKa3HbIX MHKpOcXeM. [IpoekTupoBaHME Ha OCHOBE S3BIKOB OIMCAHUS
anmnapaTHelx cpencts. BuprtyansHoe MakerupoBanue I[IJIMC. Cpencrsa
MOJICTTMPOBaHMsI, CHHTE3a, Bepudukanuu u peamusauu. CAITP Max+PLUS
II, Quartus II. CAIIP Xilinx Foundation Series. CAIIP Integrated Software
Environment. CAIIP Vivado Xilinx. CAIIP Actel Libero. Cpenctsa
NPOCKTHPOBaHUE HE3aBUCHUMBIX pa3paboTuukoB. [IpoekTupoBanue c
UCIIOJIb30BAaHMEM OTKPBITOTO TPOrPaMMHOTO obOecriedyeHus. Mapupyt
npoektupoBanusi B CAITP Quartus II. I[Tepcniektussl pazsurus [1IJINC.

Tema 1.2. O630p npoxykiuu ¢upmsl Xilinx.

[TJIMC CPLD cemeiicta XC9500. IIJIMC CPLD cemeiicte XC9500XL,
XC9500XV. TNIMC CPLD cemeiicteBa COOLRUNNER XPLA3. TTJIMC
CPLD cemeticteBa COOLRUNNER-II. ITJIMC FPGA cemeiictBa VIRTEX.
IUINC FPGA cemeiictB Spartan-II, Spartan-3, Spartan-6. TIJIMUC FPGA
cemeticTB Virtex-4, Virtex-5, Virtex-6, Virtex-7. ITJIUC cemeticts Kintex-7
u Kintex-7 UltraScale.

Tema 1.3. O0630p npoxaykimu ¢pupMmer Altera.

IIMC cemetictea MAX: MAX3000, MAX 7000, MAX 9000, MAX II,
MAXI10.

[JIMC cemeiicta FLEX 10K. ITJIMC cemectBa APEX: APEX 20K, APEX
II.

ITJIMC cemeticTBa Stratix: Stratix, Stratix II, Stratix II GX, Stratix GX, Stratix
I, Stratix 1V, Stratix V, Stratix 10. [IJIUC cemeiictBa Cyclone: Cyclone,
Cyclone II, Cyclone III, Cyclone IV, Cyclone V SoC. IIJIUC cemeiicTBa
Arria: Arria GX, Arria I GX, Arria V, Arria V SoC, Arria 10, Arria 10 SoC.

Pasnen 2. S3p1iku nporpammuposanus [IJINC.

Tema 2.1. S3e1k VHDL.

Mopnenn Beuuciureneit VHDL. Crpykrypa mnporpammsl Ha VHDL.
O6bextsl 1 Tl VHDL. Onucanusi KOHCTaHT, NMEPEMEHHBIX, CUTHAJIOB.
Uucnossle Tunbl gaHHbIX. Real, Integer. Ilepeuncnumple TUMBI JaHHBIX.
CocraBHble TUIBI JJaHHBIX. MaccuBbl. MaccuBbl HEOTPAHUUYEHHOMN JJIMHBI.
VYkazarenapHble THIBI NaHHBIX (access). OmucaHue MaHHBIX YKa3aTelbHOTO
TUna. YKaszareian Ha MaccuBbl. OpraHu3anys CBA3aHHBIX CTPYKTYp JAAHHBIX.
AOCTpaKTHBIE THITbI JAHHBIX.




Boipaskenusi. Onepatopsl. YIpaBiisiiolliie ornepaTopbl. Y CJIOBHBIM Mepexo/.
Hukinel. [TocnenoBarensHbie oneparopsl. OnepaTtop npoiiecca. [Ipouenypsl u
¢yukuuu. [lapamiensHele oneparopsl. KoHTpoiab B X0Ji€ MOAETUPOBAHUS
(assert). Omeparop reneparnmu (Generate).

bu6bmorexka IEEE. Ilomnporpammsel. Ommcanue mporuenypsl. Bbi3os
npoueaypsl. CHrHajibl B KayecTBE HapaMeTpoB Ipouenypsl. OnepaTtopsl
NapauIeIbHOTO BBI30BA MPOLIETYP.

KomOuHanmoHHbIe U MOCIEI0BaTEIbHOCTHBIE JIOTHYECKAE YCTPOWCTBA, UX
onucanue Ha a3pike VHDL. IToBenenueckue u ctpykrypHbie VHDL-mMonenu
CJIOKHBIX HU(POBBIX YCTPOUCTB.

[IpoekTupoBanne KOHBEHWEPHBIX BBIYUCIUTENBHBIX ycTpoiicTB (BY).
[lepuonnueckue  amroputmbl. MHTreprperamust rpadoB — aJropurma.
Ontumu3anus rpados anropurMa. MeTo/ bl IPOEKTUPOBAHUS KOHBEHEPHBIX
BY. Marpuano-rpadoBblii MeTOI.

Tema 2.2. S3p1k Verilog.

Moy — 6a30Bas equHMLA 361K Verilog. YpoBHH aOCTpaKIIuy HAITMCAHUS
mopeneit Ha Verilog. Jlekcnueckue cornamenus. Kimaccbl 1 TUIBI JaHHBIX.
Onucanue nopro Moayist. CtpykrypHbsle Moaenu. [lapametpsl. JIMpeKkTuBbI
KOMIIWJIATOPA.

BentunbHblii ypoBeHb Hamucanusi mozenedd. CTaHgapTHBIE JIOTMYECKUE
3JIEMEHTHI M MOJIEJIM BEHTHIILHOTO YPOBHsI. MoeTn KOMOMHALIMOHHBIX CXEM.
OmnpeneneHHbIe T0Ib30BATENIEM IPUMUTHUBBI. 3a1€PKKU JIEMEHTOB.
[ToBenenueckue moaenu. brnoku Initial u Always. IIpouenypusie onepaTropsl
Ha3zHavyeHHs. BpeMeHHoe 1 COOBITHITHOE yIpaBIeHHE ONepaTopaMu B OJI0KaX.
Omneparops! ynpasneHus: if, case, casez, casex. L{uKkbI.

[Moamporpammer.  [Toamporpammber  Task  Fucnction. ABTomarmueckue
¢byskuuu u 3agaun. CucteMHbIe 3a71aun padoThI ¢ (haliaamu.
I'enepupoBanue oneparopoB. Omepartop generate U NEpPEeMEHHBbIE genvar.
Omneparop generate ¢ uukiaom for. YcnoBHblil onepatop generate. Onepatop
generate ¢ OIepaTopoM case.

Programming Language Interface (PLI). [loanporpammsr 6ubnuotexu PLI.
[Tognporpammsel ~ goctyma  (access  routine). O6c¢nyxuBaromye
noanporpammsl (utility routine).

Omnepatopsl Assign u Deassign.

Tuner manabix SystemVerilog. IIpocTpancTBa 118 nekiapanud 00BEKTOB B
SystemVerilog. Tumer ¢ nBymst coctossHUAMA. CTpOKU. AOCTPaKTHBIE THIIBI
nanHbeix SystemVerilog. [IpeoOpa3oBanue tumnos. [loap3oBarenbeckue THITHI
nanHbIX. ClOXKHBIE THIBI JaHHBIX SystemVerilog: cTpykTypsl (structures),
o0benuHeHus (union). MaccuBbl UKCHPOBAHHOTO pazMepa. JnHaMudeckue
maccuBbl. Ouepenu. AccouuaTuBHble MaccuBbl. [Iponemyphbie 010K,
3a/1a44 U QYHKIUH.

Pazpgen 3. MopenupoBanue u otianka mnporpamm ans [IJIMC B cpene
ModelSim®.

Haznadenwne, Bepcuu 1 QyHKIIMOHATLHOCTD TIpoTpaMMHO# cpeabl ModelSim.
OcHoBbl Tporiecca cumyssinmud.  WMHCTpymMeHTH  oTimamku  ModelSim.
Co3nanune mpoekta. JlobaBienue daiinoB B mpoekT. Kommumsanus ¢aiinos
npoekTa. OnTUMH3aNus MPOoeKTa. 3arpys3Kka MpoeKTa. 3amyCcK CHMYISTOpA.
YcTaHoBKa TOYEK OCTaHOBA U MOIIAroBoe UCHOTHEeHUe koaa. Kondurypanms
CUMYJISIUH.

AHanu3 BpeMEeHHBIX Juarpamm. 3arpyska mnpoekra. JlobaBienne o0beKTOB B
okHo Wave. YBenuueHue 3KpaHa BPEMEHHBIX auarpamm. lMcrnoiab3oBaHue
KypcopoB B okHe Wave. Coznanue cTuMmylsioB C¢ nomouslo Penakropa
BpeMeHHbIX jauarpamMM. Komnwsimst u 3arpys3ka npoekta. CoznaHue




rpaduyeckux ctumyinos ¢ nomoibio Wizard. PenaktupoBanue BpeMEeHHBIX
auarpaMM B okHe Wave. DKCIIOpT CO3aHHBIX BPEMEHHBIX THarpaMm.
Otnanka B okHe Schematic. Komnmsius u 3arpyska npoekra. M3yuenue
coemuueHuni. [IpocMoTp mcxomHoro koma B Schematic. CEprhiBaHME U
pa3BEpPTHIBaHKE DIIEMEHTOB. TpaccupoBaHue COOBITHH.

Otnanka B oknHe Dataflow. Kommumsimmus u 3arpyska mpoekta. V3ydenue
coemuHeHnii.  TpaccupoBanme  coOwiTmit.  TpaccupoBanme 1o X
(meonpenenénnocts). OToOpaskeHune uepapxuu B okae Dataflow.

[IpocMoTp M mHUIManu3auus namsatTd. KoMnuiasous U 3arpy3ka MpoeKTa.

ITpocmotp mamsaTu u e€ coxepkumoro. Hapuranus nmo mamstv. DKCHOPT
JaHHBIX M3 naMatTd B ¢aitn. Mannuanusanus mnamsatd. Komaszasl
WHTEPAKTUBHOW OTJIaJKH.

4.3. Tlpaktuueckue (CEeMHHAPCKHUE) 3aHATHUS
TeMbl pakTHYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBECHBI B TAOIHIIE 5.

Ta6mmma 5 — [IpakTrdecKkue 3aHITHs U BX TPYJTOEMKOCTh

N3 Hux Ne
Tembl Dopmsbl o
Ne TpyroeMKOCTb, | IPAaKTUYECKOH | paszaeia
MPaKTUYECKUX MPaKTUYECKUX
/o o . (dac) MMOATOTOBKH, | JMCIIHAI
3aHATUI 3aHATHI
(gac) JINHBI

Y4eOHbIM MJIaHOM HE IPETYCMOTPEHO

Bcero

4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUHA U UX TPYIAOEMKOCTh IPUBEACHBI B TAOIHIIE 6.

Tabnuua 6 — JlabopaTopHbIe 3aHATHSI U UX TPYJIOEMKOCTb

N3 Hux Ne
Ne HaunmenoBanue nabopaTtopHbix padboT TpynOEMKOCTS, | IPAKTHHECKOH | pasiesa
n/a (qac) MOJATOTOBKH, | JMCIIHII
(1ac) JIUHBI
Cemectp 3
1 | OcBoenne  Mapuipyra  MNPOEKTHPOBAHUS 2 2 2
mudpoBbiXx ycrpoiictB Ha 6aze [IJIMC c
MCTIOJIb30BaHHEM SI3BIKOB OTHMCaHUs
anmaparyphl.
2 | Pazpabotka  MHOrogasHoro reHeparopa 3 3 2
UMITYJIbCHBIX ~ TIOCIIEZIOBAaTENbHOCTEH  Ha
ocHoBe IIJIMC c¢ wncnonp30BaHUEM SI3BIKOB
OIMCAaHHMS aNIapaTypsbl
3 | Pa3paboTka KOHEUHOTO aBTOMAaTa Jijisi OOMeHa 3 3 2
JaHHbIMM 1o uHTepdeiicy  SPI ¢
MCTIOJIb30BaHHEM SI3BIKOB OTHMCaHUs
anmaparypsl.
4 | Pa3paborka mpocreiimero KUX-¢puiptpa c 4 4 2
UCTIOJIb30BaHHEM SI3BIKOB OIMCaHUS
anmaparypsl.
5 | Pa3paboTka u wucciegoBaHHE MPOTPAMMBI 5 5 2
upoBOro reHepaTopa CUTHAJIOB Ha Oase
[JINC.




Bcero |

17 |

4.5. KypcoBoe npoeKkTupoBaHue/ BBIIOIHEHUE KYPCOBOM pabOThI

VY4eOHBIM MJIaHOM HE IPETYCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJarOIIXCs

Bunel camocTosTenpHON pabOThI U €€ TPYJ0EMKOCTh IPUBEICHBI B Ta0uIie 7.

Tabnuna 7 — Bunbel caMmocToaTeIbHON paboThl M €€ TPYJ0EMKOCTh

. Bcero, | Cemecrtp 3,
Bun camocrositensHOM paboTh
qac qac
1 2 3
W3ydenune TeopeTHIeCcKOro Marepuasia 17 17
mucturuael (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[ToaroToBka K TEKyLeMy KOHTPOJIIO 14 14
ycneBaemoctu (TKY)
Jomamnee 3aganue ([3)
KonTponbubie pabotel 3a0uHuKOB (KP3)
[ToaroToBka K MpOMEKYyTOYHOMN 7
arrectaruu (I1A)
Bcero: 38 38

7-11.

5. IlepedeHp y4eOHO-METOAMYECKOTO O0ECTIEUCHUS
JUTS CAMOCTOSITEIIEHOW PabOThI 00yUYAIOMIMXCS IO TUCIIUILTHHE (MOJIYIIIO)
VY4eGHO-MeToAnYeCKHe MaTepUabl 1JI CAaMOCTOSITEIbHOM PabOThl 00YJarOIUXCsl YKa3aHBbl B I1.11.

6. IlepeueHb nevaTHBIX U 3JEKTPOHHBIX YUEOHBIX U31aHUN
[lepeyeHp nevaTHBIX U 3JIEKTPOHHBIX YUEOHBIX M3/1aHUN NpHUBEIEH B Tabaulle 8.
Tabauna 8— IlepeueHb eYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHUM

KomuectBo 3x3eMIUISIpOB B
Mudp/
bubnmorpadudeckas ccpuika Onbnuoreke
URL anpec
(KpOMe AJIEKTPOHHBIX IK3EMILTSIPOB)

004 A 62 CxeMOTexXHHMKa U CPEJICTBA MPOEKTUPOBAHUS 10

U (POBBIX YCTPOUCTB: yaeOHOe TTocodne /

B.B. Amocos. - CI16: BXB - [letepOypr, 2014.

- 560 c.
004.4 M 17 | IlpoextupoBanue Ha [IJIMC. Apxurekrypa, 16

cpeactBa u Metobl: Kypc Monomoro Gofira =

The design warrior's guido to FPGA's: niep. ¢

anry. / K. Makchuna. - M.: JIOJADKA-XXI,

2007. - 408 c.
004.4 B59 OcHosrl s361ka VHDL: MoHOTpadwms / 14

I1.H.bu6umno. - M.: Conon-P, 2000. - 200 c.




7. IlepedeHb 3IEKTPOHHBIX 00Pa30BaTENLHBIX PECYPCOB
MH(POPMALMOHHO-TEIEKOMMYHUKAIMOHHON ceTn «IHTepHeT»

Ilepeyenn AJIEKTPOHHBIX
TEJIEKOMMYHUKAIMOHHOW cetn  «HHTEepHETY,
npuBezieH B Tabimie 9.

Tabmuma 9 -
TEJICKOMMYHUKAIIMOHHOU cetu «HTepHeT

00pa3oBaTEeNbHBIX

pecypcos MHPOPMAIIMOHHO-

HEOOXOOMMBIX JUISI OCBOEHHUS OUCIHAIIINHEI

[lepeueHb 31EKTPOHHBIX 00pa30BaTENbHBIX pECypcoB UHGOPMALMOHHO-

URL anpec

HaumenoBanue

http://bookre.org/reader?file=482098

[MonsikoB A.K.A3zpiku VHDL u VERILOG
B IPOEKTUPOBAHUH ITUPPOBOI
anmnapatypsl. M.: Conon-ITPECC, 2003. —
320 c.

http://bookre.org/reader?file=777204

[TpoexTupoBanue u BepupuKaus
U(PPOBBIX CUCTEM HA KpHCTaJLIaX.
Verilog & System Verilog. Yae6Hoe
nmocobwue. // Xaxano B.W. u ap. XapbKoB:
XHYPD. 2010. 528 c.

http://library.mephi.ru/Data-IRBIS/book-
mephi/Petropavlovskij Laboratornij
praktikum_Proektirovanie cifrovih_ustroistv.pdf

JlaGopaTopHBbIil TPakKTUKYM
«IIpoexTrpoBanue HUMPOBLIX YCTPOUCTB
Ha NIPOrpaMMUPYEMBIX JIOTMUECKUX
MHTErpabHBIX cXeMax». BupryanbHas
MHUKPO3JIEKTPOHHKA: yuyeOHoe nocodue. /
ITerponasnosckuii B.I1., Mukynsckuit
C.I'., Capkcsan K.A. Tlog pen. B.I1.
[TerpomaBnosckoro. M.: HUAY MUODU,
2012. - 104 c.

https://emirs.miet.ru/oroks-
miet/upload/normal/003q8u0xcty3w3/POPOVA.pdf

Cremenko B.b., ITomosa T.B.,
Manamesuu /[.b. OcaoBel HDL Verilog
KaK CpeJICTBa MPOCKTUPOBAHUS LU(PPOBBIX
yctpoiicts: Yu. oc. / [Ton pen. A.U.
Cyxomnaposa. - M.: MUOIT, 2006. - 136 c.

http://fpga.su

IIporpamMMupyemsble JTOrHYECKHE
nnrerpaibhbie cxembl XILINX®.

http://altera-plis.ru/

[IJIUC Altera

http://electronix.ru/forum/index.php?act=
attach&id=37699&type=post

ModelSim: monenupoBanne HDL.
JlabopaTopHblie paboThI. [DIEKTPOHHBIN
pecype] 45 c.

http://citforum.ru/programming/embedded/languages/

B.B. Py6anoB. O630p mMeTon0B onucanmst
BCTPaMBAEMOI anmaparypbl U OCTPOEHHUS
MHCTPYMEHTapHsl KPOCC-paspaboTKu

8. IlepeueHb HHPOPMAITMOHHBIX TEXHOJIOTHH
8.1. [lepeuenp nporpaMMHOro oOecneueHus, HCIHOIb3YyeMOro MpPU OCYILECTBICHUH

00pa3oBaTeNILHOTO MPOIIecca MO JUCIUILTHHE.

[lepeyenp ucnonbp3yeMoro NporpaMMHOro odbecredeHus npejacrasieH B Tadbnure 10.

Ta6muma 10— [TepeyeHr nporpaMMHOTo o0ecreyeHus

Ne i/t

HaunmenoBanue

He npenycmorpeno

8.2. [lepeuenn

MH(OPMALIMOHHO-CIIPABOYHBIX

CUCTEM,UCIIOJIB3YEMBIX npu

OCYHICCTBJICHUN 06pa3OBaTeHI>HOFO nmponecca no JUCIHUILINHS



HepequL HCIOJIb3yCMbIX I/IH(i)OpMaI_II/IOHHO-CHpaBOLIHLIX CHUCTCM NPCACTABJICH B TaGHI/II_[e

11.

Tabnuua 11— Ilepedyens HHPOPMAITMOHHO-CIIPABOUHBIX CUCTEM
Ne n/mt HaumenoBanue

He npenycmotpeHno

9. MarepuanpHo-TeXHUYECKas 0a3a
CoctaB  MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMOW Il  OCYIIECTBICHUS
00pa30oBaTeNLHOTO MpoIiecca M0 AUCIUILTHHE, IPeCcTaBiIcH B Tabumel2.

Tabnuna 12 — CoctaB MaTepralibHO-TEXHIUUECKOH 0a3bl

Ne HanmenoBaHue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepUaIbHO-TEXHUICCKOMN 0a3bl (ip1 HEOOXOAMMOCTH )

MynbsTUMeauitHas JTEKIMOHHAS ay IUTOPHUS

KommnsrorepHslii kinacc
Crenngsl Altera DE2-115.

10. OueHouHble CpeACTBA [JIs1 MPOBEICHUS TPOMEKYTOUHOM aTTECTAllMKU
10.1. CocTtaB OLIEHOYHBIX CpPEICTBIUIA IPOBEIEHUS MPOMEXKYTOYHOW aTTecTalluu
00ydJaronuxcs mo IUCIUTIINHE TPUBEEH B Tadymie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB JJIsl IPOBEICHHSI TPOMEKYTOUHOM aTTeCTaIllH
Bua npomMexyTOUHOM aTTecTanuu IlepedeHb OIIEHOYHBIX CPENICTB
DK3aMeH Cnucok BONpocoB K 3K3aMEHY;
TecTsl.

10.2. B kadecTBe KpHUTEpHUEB OILIGHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHMS)
KOMIIETEHIINH 00yYaloUMMHCs MPUMEHseTCsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETCHIINM, KOTOpasi MpuBeieHa B Tabnuie 14. B TedeHne ceMecTpa MOXKET MCIOJIb30BAThHCS
100-6ampHast mIKaga MOIYJIBHO-PEHTHHTOBOM CUCTEMBI Y HUBEPCUTETA, MPaBUIIa UCTIOIH30BAHUS
KOTOPOH, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOpMaTUBHBIM akToM 'Y ATl
Tabmuua 14 —Kpurepuu oLieHKH YpOBHSI CPOPMHUPOBAHHOCTH KOMIIETCHIUH
OI11eHKa KOMITETEHITUN

S-0auipHast IIKana

XapakreprcTrka c(h)OPMHUPOBAHHBIX KOMITCTCHITHIA

— o0yuaromuiicss rIy0OKO UM BCECTOPOHHE YCBOWJ MPOTPAMMHBIN
MaTepuan;

— YBEPEHHO, JJOTUYIHO, MTOCJICI0BATEILHO ¥ TPAMOTHO €TI0 M3JIaraeT;
— ONMpasiCh Ha 3HAHWS OCHOBHOW W JIOTIOJHUTCILHOUW JUTEPATYPHI,
TECHO TMPUBSA3BIBAET YCBOCHHBIE HAYYHBIE  TIOJOKEHUS  C
MPAKTUYECKON ACSITENbHOCTBIO HAIIPaBJICHHUS,

— yMeso 000CHOBBIBAET U apTyMEHTUPYET BBIJIBUTAEMBIE UM HJICH;

— JIeJIaeT BBIBOJIBI M 000O0IIECHHMS;

— CBOOOJTHO BJIQJICET CHCTEMOM CIICIUATU3HPOBAHHBIX MIOHSTHA.

— o0yuaroluiics TBepJ0 yCBOUI MPOTpaMMHBINA MaTepua, FPaMOTHO
U TO CYIIECTBY H3JaraeT €ro, OMUpasch Ha 3HAHUS OCHOBHOM
JUTEPaTYPHI;

«XOPOIIIO» — HE JIOMYCKAaeT CYIIECTBEHHBIX HETOYHOCTEHH;

«3aYTCHOY — YBSI3bIBA€T YCBOCHHBIC 3HAHUS C MPAKTUYECKOH NEATEIbHOCTHIO
HaIpaBJICHUS,

— apTYMEHTUPYET Hay4YHBIC TTOJIOKCHUS;

— JICJIAET BBIBOJIBI U 000OIICHHS;

«OTJIMYHO»
<GaA4YTCHO»




OlieHKa KOMIIETEHITNH

5-OarutbHas IKaina

XapaxTepucTuka c(popMUPOBAHHBIX KOMIIETEHIINIH

— BJIaJIEET CUCTEMOM CIEIUATU3UPOBAHHBIX MOHSATUMN.

«yJIOBJIETBOPUTEIIHHO
«3aUTEHO»

— o0yyaroluiicst yCBOWJI TOJIbKO OCHOBHOM MPOrpaMMHBIN MaTepuail,
M0 CYIIECTBY M3Jaraet ero, Oonupasch Ha 3HaHUS TOJIBKO OCHOBHOM
JUTEPATYPHI;

— JIOMYCKAaeT HECYIIECTBEHHbIE OIIMOKU U HETOUHOCTH;

— UCTIBITHIBACT 3aTPYAHEHUS B MPAKTUYECKOM MPUMEHEHUH 3HAHUUN
HaIpaBJICHUS,

— cnabo apryMeHTHPYEeT Hay4YHBIE MOJI0KEHHUS;

— 3aTpyaHsieTcs B GOPMYJIUPOBAHUHN BBIBOJOB M 00O0IIEHHU;

— YaCTUYHO BJIAJICET CUCTEMOM CHEMATU3HUPOBAHHBIX MOHITHH.

«HEYIOBJIETBOPUTEIHHO)
«HE 3aU4TEHO»

— o0ydJaromuiicss He YCBOWI 3HAYHTEIHLHOW YacTH MPOTPAMMHOIO
MaTepuana;

— JIOTyCKAeT  CYIIECTBEHHbIC OMMOKM W  HETOYHOCTH IPH
paccMOTpEeHHH MPOOJIEM B KOHKPETHOM HAIIPABJICHUU;

— UCTIBITBIBACT TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHHIA,

— HE MOXKET apryMEHTHPOBATh HAYYHBIE TTOJTOXKECHHUS;

— He (opMyIHUPYET BEIBOJOB U 0000IIICHHIA.

10.3. TunoBsle KOHTPOJIbHBIE 3aJaHUSI UM UHBIE MaTEpUAJIbI.
Bomnpocsr (3amaun) miis sK3aMeHa ImpeICcTaBIeHbl B Taommie 15.

Tabnuna 15 — Bonpocsl (3agaun) 1i1s 9K3aMeHa

Kon
Ne o/ [Tepeuens BompocoB (3a1a4) Ui SK3aMeHa HHKaTOpa
1 HcTopus pa3BUTHS, apXUTEKTYPbl U OCHOBHBIC XapaKTEPUCTUKU IK-3.3.1
[JINC.
2 [TpoekTHpOBaHUE HA OCHOBE SI3BIKOB OITUCAHUS AlllapaTHBIX IK-3.3.1
CPEICTB.
3 MapmpyT npoektupoBanusi B CAIIP Quartus I1. I1K-3.3.1
4 Azpik VHDL. CtpykTypa nporpammsl Ha VHDL. [IK-3.B.1
5 O6nexto! 1 Tl VHDL. Onucanus KOHCTaHT, IEPEeMEHHBIX, T1IK-3.V.1
CUTHAJIOB.
6 S3pik VHDL. Beipaxkenus. Onepatopsbl. I1K-3.V.1
7 SA3pik VHDL. Luknel. IIK-3.¥.1
8 S3pik VHDL. Toamnporpammet. IMK-3.V¥.1
9 KomOnHanmnoHHbIE U MOCIE0BATEILHOCTHBIE JJOTHYECKHE [IK-3.V¥.1
YCTpOMCTBA, UX onucaHue Ha si3bike VHDL.
10 S3pik Verilog. CTpykTypa mporpaMmel. I1K-3.V.1
11 A3k Verilog. Knaccel 1 THITBI TaHHBIX. I1K-3.V.1
12 S3pik Verilog. CtpykTypHble Mojenu. Mojenn komOuHanmonnsix | [IK-3.Y.1
cXeM
13 [ToBenenyeckue mozaenu. bioku Initial u Always. IIK-3.¥.1
14 S3pik Verilog. Oneparops! ynpasnenust: if, case, casez, casex. [IK-3.V¥.1
15 3wk Verilog. Huxibr. [IK-3.¥.1
16 S3wik Verilog. IToamporpammel. IMK-3.V¥.1
17 S3pik Verilog. ['eHepupoBaHue onepaTopos. [IK-3.V¥.1
18 Cpena ModelSim Altera Edition. OcHOBBI TipoIiecca CUMYJISIITUH. I1K-4.B.1




19 Cpena ModelSim Altera Edition. Co3manne ctumyinos ¢ momompio | [TK-4.B.1
PemakTopa BpeMEHHBIX JIMArPaMM.

20 Cpena ModelSim Altera Edition. [IpocMoTp 1 nHULIMATH3AITHS [1K-4.B.1
HaMSITH.

21 Cpena ModelSim Altera Edition. Komanab! nHTEpakTHBHOM [IK-4.B.1
OTJIAJIKH.

Bomnpocsr (3amaun) ams 3adera / qudd. 3auera npeacTaBieHsl B Tadauie 16.
Tabnuua 16 — Borpocs! (3aaaun) ams 3adera / qudd. 3auera

Ne m/m [Tepeuens BompocoB (3amayw) auist 3adeta / qud . 3adera

Kon
WHJUKATOpa

Y4eOHBIM MJIaHOM HE IPEIYCMOTPEHO

[lepeuenr TeM ISl KypcOBOTO TPOEKTHPOBAHUS/BBIMOIHEHHUS KYpPCOBOH pabOThI
npeJcTaBieHbl B Tabnuie 17.
Ta6muma 17 — [lepedens TeM Uil KYPCOBOTO MMPOSKTHPOBAHHMS/BBIIOJIHEHHUS] KYPCOBOI paboThI

Ne i/t

KYPCOBOil pabOThI

[TpumepHBIii IepeyeHb TEM IS KyPCOBOTO TIPOSKTHPOBAHUS/BBITTOTHEHHS

Y4eOHBIM IIAHOM HE PEAYCMOTPEHO

Bompockl 111 mpoBeneHUss TPOMEXKYTOUHOM aTTecTallud B BUJE TECTUPOBAHUSA
npecTaBiIeHbI B Ta0nuie 18.
Tabnuna 18 — IlpuMepHblii IepedeHb BOMPOCOB ISl TECTOB
Ne n/mt IIpuMepHBIii IepeyeHb BOIIPOCOB ISl TECTOB Kon
MHAMKATOpa
1 Knaccudukanms 1oruaeckux MEKpocxeM nporpammupyemoit joruku | I1K-3.3.1
2 Crpykrypa PLA 11K-4.3.1
3 Crpykrypa PAL I1K-4.3.1
4 Crpykrypa GAL I1K-4.3.1
5 Crpykrypa CPLD. CocTaB MakpOsiuetKH. [1K-4.3.1
6 Crpykrypa FPGA. CocTtaB aganTuBHOTO JOoruueckoro moayiasi ALM I1K-4.3.1
7 Hasznauenue u Bo3moxxHoctH si36ika VHDL [IK-3.V¥.1
8 Hasnauenue u Bo3mokHoCTH si3bika Verilog HDL I1K-3.V.1
9 Mapmipyt npoektupoBanusi IIJIMC u Bozmoxknoctu CAIIP Quartus [1K-4.B.1
10 OnucaHue NpoCcTeNIINX JOTHYECKUX JIEMEHTOB Ha si3pike VHDL 1K-3.V.1
11 Onwucanue TPOCTEHIINX JIOTHYECKUX d3JeMeHTOB Ha s3bike Verilog | [IK-3.V.1
HDL
12 Onucanue IByXBX0JI0BOTO MyJIbTHILIEKcOpa Ha sizbike VHDL 1K-3.Y.1
13 Onucanne 1ByxBXx010BOr0 Ha si3bike Verilog HDL [IK-3.V.1
14 Onucanue 4eThIPEXBX0I0BOr0 MYyJIbTUILIEKCOpa Ha sizbike VHDL HK-3.V.1
15 Omnucanue 4YeThIpEXBXOJOBOrO MysbTUIUIEKcopa Ha s3bike Verilog | [IK-3.Y.1
HDL
16 Onucanue nosHOro cymmaropa Ha sizeike VHDL 1K-3.Y.1
17 Onucanue nMoiHOro cymmaropa Ha sizeike Verilog HDL I1K-3.V.1
18 Onucanue YeTHIPEXpa3psIHOro Oydepa ¢ Tpems cocrosuumamu Ha | HK-3.Y.1
si3pike VHDL
19 Pexxumpbl koH(DHUTYpHpOBaHUS JIEATCS HA aKTUBHBIC U TTAaCCUBHBIE. UTO
MTOHMMAETCS [I0J1 ATUMH ONPEAEICHUIMU?
19 Onucanne yeTwIpéxpaspsgHoro Oydepa ¢ Tpems cocrosHusmu Ha | [IK-3.V.1

s3pike Verilog HDL




20 Onucanue 3aaepxku Ha sa3pike VHDL 1IK-3.Y.1

21 Onwucanue 3aaepxku Ha s3bike Verilog HDL I1K-3.V.1

22 CTpyKTypHOE  OIMCaHHE JBYXBXOJAOBOro  uerhipéxpaspsamsoro | IIK-3.V.1
MYJIbTUILIEKCOpa Ha s13bike VHDL

23 CTpykTypHOE  oOmmcaHWe JBYXBXOAoBoro  uerbipéxpaspsanoro | [IK-3.V.1
MYJIbTHILIEKCOpA Ha s3bIke Verilog HDL

24 Omnmucanue yetpipéxpaspsianoro flip/flop peructpa Ha si3pike VHDL HK-3.V.1

25 Omnucanue yerbipéxpaszpsaHoro flip/flop peructpa na s3pike Verilog | [IK-3.VY.1
HDL

26 Onucanue yeTbIpEXpa3psiAHOTO peructpa 3amenku Ha si3pike VHDL HK-3.V.1

27 Onucanue 4eThIpEXpa3psaaHOro perucrpa 3amenku Ha s3bike Verilog | TIK-3.V.1
HDL

28 Onwucanue yeTsIpéxpaspsiHoro cuéruyrka Ha a3sike VHDL 1IK-3.Y.1

29 Omnwucanue yeTpIpéxpaspsiiHoro cuérunka Ha si3pike Verilog HDL [IK-3.V.1

30 Onucanue nemmdpaTopa CEMHCETMEHTHOTO MHAMKaTopa Ha ssbike | 1IK-3.Y.1
VHDL

31 Omnwucanue aemmm@paTopa CEMHUCETMEHTHOTO MHauKaTopa Ha s3bike | [IK-3.V.1
Verilog HDL

32 Onwucanue tabuuipl ucTuHHOCTH 4x4 Ha si3p1ke VHDL 1IK-3.Y.1

33 Onwucanne Tabnuibl nctuHHoCcTH 4x4Ha s3pike Verilog HDL IIK-3.V.1

34 Onucanne apToMara Mypa ¢ TpeMst coCTOsIHUsIMU Ha si3bike VHDL I1K-3.V.1

35 Omnwucanue apromara Mypa c Tpems cocrostuusiMu Verilog HDL HK-3.V.1

36 Onucanne apToMara Musu ¢ TpeMst cocTosiHusAMH Ha a3bike VHDL I1K-3.V.1

37 Omnwucanue apromara Mus ¢ Tpemsi coctosiausimu Verilog HDL HK-3.V.1

38 TestBench nyis yetbipéxpaspsaHoro cuérurka Ha s3pike VHDL 11K-3.3.1

39 TestBench s geThIpéxpaspsaHoro cuérunka Ha s3bike Verilog HDL | 11K-3.3.1

[lepeyeHp TeM KOHTPOJBHBIX PAOOT MO AUCIUIUIMHE OOYYarOIIMXCS 3a0YHOM (OpPMBI
o0OydeHus1, IpeICTaBIeHbI B Ta0wuie 19.

Ta6mmma 19 — IlepeyeHp KOHTPOIBHBIX PabOT
Ne /it [lepeueHb KOHTPOJIBHBIX PadOT
He npenycmoTrpeno

10.4. Meroauueckue  MaTepuaibl,  ONpPEIENSAIOUIMEe  MPOLEAYypbl  OLEHUBAHUS
MHAMKATOPOB, XapaKTEpU3YIOIIUX ATamnbl (HOPMHUpPOBAHHUS KOMIETEHIMM, coiepx arcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernmameHTHpyrOmMX MOPALOK W HPOLEAYPY
IPOBEJCHUS TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUYHOM aTTecTallui 00y4aroluxcs
I'VAIL

11. Meronuueckne yka3zaHus Il OOyJarOIINXCS IO OCBOCHUIO JUCITUTIIMHBI

Lenbro AUCIUIUTUHBI SBISIETCS — MOJTYYCHUE CTYJICHTaMU HEOOXOJUMBIX 3HAaHUH, YMEHHHA U
HaBBIKOB B oOyactu pa3pabotku mporpamm misi [IJIMC, ¢ ucronb30BaHWEM SI3BIKOB OINMCAHHS
anmaparypel VHDL u Verilog, a Takxe mNOJy4eHHs NPaKTHUYECKUX HABBIKOB BHUPTYaJIbHOTO
monenupoBanus B cpene ModelSim Altera Edition.

11.1. Meronuyeckue yKazaHus s OOy4arOUIMXCS 10 OCBOCHHIO JIEKIIMOHHOI'O
Marepuania.

OcHOBHOE Ha3zHAauY€HHWE JICKIIMOHHOTO MaTepuajia — JOTUYECKU CTPOUHOE, CHUCTEMHOE,
rIIyOOKOE U SICHOE U3JI0KeHHe yueOHoro MmaTepuana. Haznauenue coBpeMeHHOM JIEKIIUU B paMKax
JTUCITUIUIMHBL HE B TOM, 4YTOOBI TOJYYUTh BCIO HHPOPMAIUIO TIO TeME, a B OCBOCHUU
(dbyHIaMEHTaNbHBIX MPOOJIEM JUCIHHUIUIMHBI, METOJAOB HAYYHOTO TO3HAHHWS, HOBEHIINX
JTOCTI)KCHHM HaydHOM MbICiH. B ydeOHOM mporiecce JICKIMs BBITOJHAET METOAO0IOTUYECKYIO,



OpTraHU3aIMOHHYI0 U MHGOpMaMOHHYI0 (GyHKIWU. JIeKIus pacKpheIBaeT MOHATHIHBIN anmmapar
KOHKPETHOW o00yiacTh 3HaHUs, €€ TpOoOJEeMBbl, JaeT IEIbHOE MPECTaBICHUE O JUCIUILUINHE,
MOKa3bIBACT B3aUMOCBSI3b C IPYTUMHU JUCIUIUTHHAMH.

IImapupyeMele pe3yJabTaThl IPU OCBOSHHUH 00YYAIOIIMMUCS JEKIHOHHOI0 MaTepHUaa:

— MOJIyYEHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3AaUMOCBS3aHHBIX 3HAHUHN, YPOBEHb KOTOPBIX
OIIPENIEIAETCS LEJIEBON YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TIOJMy4Y€HUE OIMBITa TBOPUYECKOM pabOThI COBMECTHO C MPEIMOIaBATEIIEM;

— pa3BUTHE TNPO(ECCHOHATBHO-IENOBBIX  KAdecTB, JIIOOBM K  TpeaMeTy W
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIIILICHHUS.

— TOsBIIEHHE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO AJIsi CAMOCTOSTENIbHOM paboTHI;

— MOJIyYeHHUE 3HaHHU O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKU U TEXHUKHU U O MPOTHO3E
WX Pa3BUTHS Ha OJIMDKAUIINE TOJIBI;

— Hay4YHUThCS METOAMYECKH 0O0pabaThiBaTh Marepuai (BBIACIATH TJIaBHBIE MBICIH H
MOJIO’KEHUSI, IPUXOUTH K KOHKPETHBIM BBIBOJIaM, TIOBTOPSATH UX B PA3IMYHBIX (OPMYITUPOBKAX);

— TOTy4YeHUE TOYHOTO TOHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSATHH.

JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPALMEC  CIIAlIoB U
UCIIOJIb30BAaHUEM pPa3JlaTOYHOI0 MaTepuajga IpH IPOBEACHUM KOPOTKHX JUCKYCCHUH 00
OCOOCHHOCTSIX MPUMEHEHHS OT/ICIBHBIX TEMATHK MO JUCITUTIIINHE.

CTpyKTypa IpeaoCcTaBICHHS JSKIIMOHHOI'0 MaTepHaa;

— BBeJeHHE (COOOIICHNE TEMBI, IIeJH, TUIaHA JICKIHH, UCTIOIB3YEMbIX UCTOYHHKOB);

— OCHOBHas 4acTh (HoJaya CTPYKTYPHPOBAHHOW HaydyHOW M y4ueOHOW WHopMmanuu,
paccTaHOBKAa aKIIEHTOB, BBIBOJBI MO KAXKIOMY MYHKTY);

— 3akmoueHue (0000IIeHne OCHOBHBIX HJeH, (popMyTupoBaHHE OOLIUX BBIBOJOB IO
TEeME).

11.2. Meronnyeckue ykazaHus A5 00ydaroluxcs o y4acTHIO B CEMUHapax.
He npenycmotpeno.

11.3. Meronuyeckue ykazaHus A OOyYaroIIMXCS IO MPOXOXKIACHHUIO MPaKTHYECKUX
3aHATHUM.
He npenycmotpeHno.

11.4. Meronuyeckue yka3zaHus i1 OOyYaroOIIMXCS IO BBIIOJHEHUIO J1a00paTOPHBIX
pabor.

B xoze BBIMTOTHEHHS JTaO0OPATOPHBIX PabOT 00YUArOIIUICS JOIDKEH YIIIYyOUTh M 3aKPETHTh
3HAHMS, IPAKTUYECKUE HABBIKU, OBJIAIETh COBPEMEHHON METOIMKON U TEXHUKOHN IKCIIEPUMEHTA
B COOTBETCTBHM C KBaJIM(PHUKAMOHHON XapaKTepUCTHKON oOyuaromerocs. Brinonnenue
71a00paTOPHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIBHO-IIPAKTUYECKOH, PACUETHO-aHAIUTHYECKOM
4acTel U KOHTPOJIBHBIX MEPOIPHUITHH.

BrimonHenue 51abopaTopHBIX paboT 0O0yyaromMMCs SIBISETCS HEOThEMJIEMON YacThIO
U3Y4YEHUS JUCLUIUIMHBI, ONpENesseMON Yy4yeOHbIM IUIAaHOM, M OTHOCUTCS K CpEICTBaM,
o0ecreynBaroIluM pelIeHue CIeIyoIUX OCHOBHBIX 33/1a4 00y4aromerocs:

— NpHOOpeTeHHEe HABBIKOB UCCIIEJOBAHUS MPOLIECCOB, SIBICHUH U 00BbEKTOB, H3y4aeMbIX
B paMKax JaHHOW AMCLMILIIUHBL;

— 3aKpeIUIeHHMEe, Pa3BUTHE M JIeTalM3alusl TEOPETUYECKUX 3HAHHM, MOJyYEHHBIX Ha
JEKLUSAX;

— ToJIyueHHe HOBOM MH(OpMAIUH 110 H3y4aeMOW AUCLUILINHE,

— NpHOOpETeHHE HABBIKOB CAMOCTOSATEIIbHON pabOTHI € 1a00opaTOpHBIM 000PYI0BaHUEM
U pudopamu.

3aganue u TpebOoBaHUA K IIPOBEAECHHUIO J1a0OpaTOPHBIX padoT




3ananue U TpeOOBaHMS K MPOBEACHUIO JIAOOPATOPHBIX PabOT MPUBOIATCS A KaXKIOH
paboThI B METOJIUYECKUX YKA3aHHSIX:

1) JlaGopatopublii mnpakTukyMm «lIpoekTupoBanue 1HQPPOBBIX YCTPOWCTB Ha
POTPAMMHUPYEMBIX JIOTUMECKUX HMHTETPAIbHBIX CXeMaxX». BUpTyanbHas MHKpPOIIEKTPOHHUKA!
yuebHoe nocobue. / [lerponasnosckuii B.I1., Mukynsckuit C.I'., Capkcsn K.A. Ilog pen. B.IL.
[TerpomaBnoBckoro. M.: HUAY MUODU, 2012. — 104 c. / URL: http://library.mephi.ru/Data-
IRBIS/book-
mephi/Petropavlovskij Laboratornij praktikum Proektirovanie cifrovih ustroistv.pdf

2) Pazpaborka u wuccrnemoBanue uugpoBoro rereparopa DDS na 6aze IIJIMC
[DnekTpoHHBI pecypc]: 2yekTpoH. nabd. mpaktukym. /| MunoOpuayku Poccum, Camap. roc.
aspokocM. yH-T uM. C.I1. Koponesa (nan. uccnen. yH-1); coct. J.B. Kopuunun, U.A. Kyapssues.
- DnekTpoH. TekcrtoBble u Tpad. man. (0,27 Moaiit). - Camapa, 2012. // URL:
http://www.ssau.ru/files/education/metod 1/Kopuwmun JI.B. Pa3zpabotka u uccienoBanue.pdf

3) ModelSim: mogemupoBanue HDL. JlaGopaTopHbie paboThI. [ DneKTpOHHBIN pecypc] 45
c. // URL: http://electronix.ru/forum/index.php?act=attach&id=37699&type=post

Crpykrypa u hopma oTuera o 1abopaTopHoit paboTte

1. TutynbHBIN TUCT

2.lenb u 3amaum paboTHI.

3.TeopeTudeckue cBeIEHUSI O METO/IaX PEIICHHsI TIOCTABICHHBIX 3a/a4.
4.Cxema n1abopaTOpHO#N YCTaHOBKU

5.Pe3ynbTathl U3MEPEHUI U paCUYETOB.

6.I'padmueckue 3aBUCUMOCTH.

7.BBIBOILIL.

TpeGoBanwmst kK 0hOpPMIICHUIO OTYETA O JIAOOPATOPHOU paboTe

Otuer mo nabopaTtopHOil pabore oGopMIIIETCS B COOTBETCTBUH C TPEOOBAHHSIMHU II0
odopmiteHnro TeKcTOBbIX JokyMeHToB o ['OCT 7.32-2017 URL: http://regstands.guap.ru/db/

docs/gost _7.32-2017.pdf..

11.5. Meroauueckue ykazaHus Ui OOYYAIOUNIUXCS IO TMPOXOXKICHHIO KYpCOBOTO
MPOSKTUPOBAHHUS/BBIITOJIHEHUS KYPCOBOM paOOTHL
He npenycmoTtpeHo.

11.6. Meroauueckue yka3aHus sl OOYYaOUIMXCS 110 MPOXOXKIACHUIO CAMOCTOSTEIBHOMN
paboTsl

B Xo/e BBITIOJHEHUSI CaMOCTOSITEIIBHON PabOThI, O0YYArOIIUIICS BBIMOJIHAET PadOTy MO
3aJJaHUI0 ¥ TIPU METOJIUYECKOM PYKOBOJICTBE MPETOAaBaTeNsi, HO 0e3 ero HemoCpeaCTBEHHOTO
YYaCTHSL.

Jiis oOy4arommxcsi 1Mo 3a09HOM (GopMe OOyYCHHS, CaMOCTOSTEIbHAs padoTa MOXKET
BKJTIOYATh B Ce0s1 KOHTPOJIBHYIO paboTy.

B mporiecce BBIMOTHEHUST CaMOCTOSATEIBLHOM PabOTHI, y 00ydaromerocss GopMUpyeTcs
1esiecoo0pa3Hoe MIaHUPOBaHUE PaboUero BpEMEHH, KOTOPOE TIO3BOJISIET M Pa3BHUBATh YMEHUS U
HaBbIKM B YCBOCHHMHM H CHUCTEMATHU3allUuU HpI/IO6peTa€MBIX 3HaHI/If/'I, o0ecrieunBaeT BBICOKHIT
YPOBEHb YCICBACGMOCTH B TEPUOJ OOYYEHHUS, TIOMOTACT TOJYYUTh HABBIKK TOBBIIICHUS
po¢eCCHOHATIBLHOTO YPOBHSI.

MeToauyecKUMH ~ MaTepualiaMd,  HAIMPABISIONIMMU  CaAMOCTOSTENIHYIO  paboTy
06y‘-IaIOHII/IXC$I SABJIAKOTCA y‘~I€6HO-MeTO[[I/ILI€CKI/II\/JI MaTcpural 1o AMCHUIIIINHE.

11.7. MeTtonnyeckue ykazaHus JUisi 00y4daroluxcs M0 MPOX0KICHUIO TEKYIIET0 KOHTPOJIS
yCIIEBaEMOCTH.



Texymui KOHTPOJIb YCIIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJb KauecTBa 3HAHUMN
00y4aroIuXxcsl, OCYIIECTBIAEMOIO B TEUEHUE CEMECTpa C IEJIbI0 OLIEHMBAHMSA XO/a OCBOCHHUS
JUCLUIUINHEL.

Cucrema OLEHOK IIpU IPOBEIECHUM INPOMEKYTOYHON AaTTeCTallud OCYIIECTBIAECTCA B
COOTBETCTBUM C TpeboBanusiMu Ilonokenuit «O TeKymeM KOHTPOJE YCHEBAEMOCTH U
MPOMEXKYTOUYHOU arrectanuu cryaeHToB ['YAII, oOydamommxcs Mo MporpaMMe BBICHIETO
oOpazoBanusi» M «O MOAYJIBHO-PEUTHHIOBOM CHCTEME OIIGHKM KadecTBa Y4eOHOW paboThI
ctyaeHToB B 'Y AID».

11.8. MeTtonuueckne ykazaHUs I OOYYaIOIIUXCS MO MPOXOXKICHHUIO TPOMEKYTOUHON
aTTeCTalUU.

[IpomexyTtounass  arrectauus  OOydYarOIIMXCS  MpeAyCMaTpUBaeT  OIlCHUBaHHE
MPOMEKYTOUYHBIX U OKOHYATEIBHBIX PE3yJIbTAaTOB OO0y4YeHHS MO nuciuiuimHe. OHa BKIIOYAET B
ceost:

— 3K3aMeH — (hopMa OLIEHKU 3HaHUH, MOJIyYEHHBIX 00yUYaloIMMCS B IPOLIECCE U3YyUEHUS
BCEH MUCIUIUIMHBI UM €€ YaCTH, HABBIKOB CAMOCTOSITENILHOU pabOThI, CHOCOOHOCTH MPUMEHSTh
UX JUIsl pelIeHHs MPaKTUYEeCKHX 3aJady. ODK3aMeH, Kak IPaBWJIO, MPOBOJUTCS B IEPUOJ
HK3aMEHALIMOHHOM CEeCCHU M 3aBEpILAETCS ATTECTAIMOHHOW OLICHKON «OTIUYHO», «XOPOILOY»,
«YIOBJIETBOPUTEIIHHOY, «HEYOBIETBOPUTEIHHOY.

Cucrema OLIEHOK IpU IPOBEIEHUU IPOMEKYTOUHON AaTTeCTAllMU OCYIIECTBIISIETCA B
COOTBETCTBUU ¢ Tabyuiei 14 u pedboBanmsimu [lonoxennii «O TeKyIeM KOHTPOJIE yCIIEBAEMOCTH
U TPOMEXKYTOUHOU arTtectanuu cryneHToB ['YAII, oOydwarommuxcs Mo mporpamme BBICHIETO
obpazoBanus» u «O MOIYJbHO-PEUTHHTOBON CHCTEME OIICHKHM KadecTBa Y4eOHOW paboThI
ctynentoB B 'Y Aly.



Jluct BHECEHUS! U3MEHEHUH B pabouyro MporpaMmy JUCHUTUINHBI

Jlata BHECeHUs
U3MEHECHUN U
JOIMOJTHEHUH.

ITonmuce
BHECIIIETO
M3MEHCHUS

ConeprxaHve U3MEHEHHUM U TOTIOTHEHUI

Hata u Ne

IPOTOKOJIA
3acelaHus
kadeaps

ITonmuce
3aB.
kadempoit
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