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AHHoTtanus

Jucuunnuna «lIpunnunel pa3pabotrku nporpammuoro odecredenust [IJIMCy» Bxoaut B
0o0pa3oBaTeNbHYI0 MPOrpaMMy BBICIIET0 O0pa3oBaHHs — HPOrpaMMy MarucTparypbl IO
HanpaBJieHUI0 MoArotoBkyu/ cnenuanbHocTH 11.04.04 «OnekTpoHMKAa U HAHO3JIEKTPOHUKA»
HanpaBieHHocTH «Cucremsl cbopa, 00paboTku U oToOpaxkeHus uHpopMmarmmuy». Jlucuuruinza
peanuzyetcs kapeapoi «No23».

JlucuuiuinHa HalesleHa Ha (P OpMHUPOBAHKE Y BBIITYCKHHUKA CIIETYIOUMX KOMIIETEHIIUMI:

[IK-3 «Cnoco0eH Hcnonb30BaTh ClEHUAIN3UPOBAHHBIE CUCTEMbI aBTOMAaTU3UPOBAHHOIO
IPOEKTUPOBAHUS Ul CHHTE3a JIOTMYECKUX CXEM, MOACIUPOBAHMUA U BepUPHKALMS MOJAETEH,
HAIMCAHHbBIX Ha S3bIKaX ONUCAHUS anmnapaTypbh»

I[IK-4  «CnocoOeH  OCyWIECTBIATh  XapaKTEpPHU3aLMI0  CIO0XKHO-(PYHKIHMOHAIBHBIX
nU(pOBbIX OJIOKOB M MPOEKTHPOBATh JJIEKTPUUECKHUE CXEMbl LU(PPOBBIX 3JIEKTPOHHBIX
YCTPOKCTB, peau3yolie TpedyeMble Jorudeckre GyHKIHN»

[IK-8 «CnocobeH ocylecTBIsATh MPOEKTUPOBAHUE M COIMPOBOXKIJIECHUE HMHTETrPaJIbHBIX
CX€M, CHUCTEM Ha KpUCTaJUIe Ha CHUCTEMHOM, (DYHKIHMOHAJIBHOM, JIOTHUECKOM M (U3NYECKOM
YPOBHSX OIUCAHUS

CopepxaHue IUCLMIUIMHBL OXBAaThIBAE€T KPYI BOIIPOCOB, CBSI3aHHBIX C IPUHLUIIAMU
nocTpoeHuss U ocoOeHHocTAMU (pyHkunoHupoBanus IIJIMC, HOMEHKIaType MHUKpPOCXEM,
BBIITyCKaeMbIX Beaymumu  ¢upmamu-npousBogureasimu  IIJIMC, u ocHOBHBIX cepax
IPUMEHEHHUs yCTPOMCTB Ha UX OCHOBE/

[IpernonaBanye TUCHMIUIMHBI IpEIyCMaTpUBAET cleAyroume (opMbl OpraHU3alUu
y4eOHOro mpoIecca: JEKIHH, JIabopaTopHbIe pabdOTHI, CaMOCTOsITENbHAas paboTa CTyACHTA,
KOHCYJIbTallUH.

[IporpaMMoii JHUCHUIUIMHBI HPEIYyCMOTPEHbI CIEAYIOIIUE BHUAbl KOHTPOJIS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAs aTTecTalus B (hopMe 3K3aMeHa.

OO6miast TpyJ0EMKOCTh OCBOCHHS AWCIIUIUIMHBI COCTABISET 3 3a4eTHBIX eauHuIbl, 108
4acoB.

S3bIK 00yuYeHuUs 0 JUCHUILIUHE KPYCCKHID.



1. TlepeueHb IIAHUPYEMBIX PE3YIBTATOB OOYUEHUS 110 TUCIHUILIIMHE

1.1. Ilenu npenogaBaHusl JUCIUIUTUHBI

[Ipennasnauenue auctUmInMHbl “IIpuHIMIBI pa3pabOTKU MPOrPpaMMHOTO OOECTIeUCHHS
[UIMC ” 3akmrodaercs B MpUOOPETEHUM CTYJEHTaMM HEOOXOJUMOT0 MHUHUMYMa 3HAHUU IO
TEOPUM TPOEKTUPOBAHHUS YCTPOMCTB M CHCTEM Ha COBPEMEHHOW »JJIeMEHTHOH 0aze —
MIPOrpaMMHUPYEMBIX JIOTUYECKUX MHTETPAbHBIX CXeMaX, C UCIIOJIb30BAHUEM SI3bIKOB OIMCAHUS
anmaparypbl. JlucuuIuiniHa BXOAUT B COCTaB 4acTd, (OpMHpYyeMOW y4YyaCTHUKAMHU
o0pa3oBaTeNbHbIX OTHOIICHUH, 00pa30BaTeNbHON MporpamMMbl BhICIIEro o0pa3oBaHus (Janee —
OII BO).

1.2. JlucuumivHa BXOAMT B  COCTaB  4acTH, (QOPMUPYEMOH  y4aCTHHKAMH
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTeNbHOM MporpaMMBbl BhICIIEr0 00pa3oBaHus (najee —
OIl BO).

1.3. IlepeueHb maaHUpyeMbIX pe3yJIbTaTOB O0yUYEHHS 10 AUCIHUILIMHE, COOTHECEHHBIX C
IJIaHUpyeMbIMHU pesynbTaTamu ocBoeHus OIT BO.

B pesynbrare M3ydeHHs AUCHUILIUHBI OO0YyYarolIUiicst JOKEH 00JaJaTh CIeAyIOIUMU
KOMITETEHIMSIMU WM UX YacTsAMU. KoMmeTeHIMy 1 MHAWKATOPhI UX JTIOCTHXKEHUS MPUBEICHBI B
tabmure 1.

Tabmuna 1 — [lepedyeHb KOMIETEHIMIH U UHAMKATOPOB UX JIOCTHKEHUS

Kareropus (rpynna) | Kog u naumenoBanue | Koj u HauMeHOBaHME MHIUKATOPA JOCTUKEHUS
KOMIETEHIIUH KOMIETEHIINH KOMIIETEHIINH

I1K-3.3.1 3HaTh 31€MEHTHI TEOPUU CIIOKHBIX
UQPPOBBIX CUCTEM, OCHOBHBIC IPHHIIUTIBI
CKBO3HOT'O IPOCKTUPOBAHUS, MAPLIPYT
pa3paboTKu U BepuduKaIuu 1udpoBbIX
YCTPOUCTB, pa3pabOTaHHBIX C UCIIOIB30BAaHUEM
CKPHIITOB HAITICAHHBIX, HA BCTPOCHHBIX SI3BIKAX
OIMCaHMA aNMapaTypbl, B TOM YHCIE C

T1K-3 Criocoben

HCIIOJIB30BaTh
MIPUMEHEHHUEM METOJIOB MAIIMHHOTO OOyYECHHS 1
CIelMaIu3uPOBAHHbIE
HCKYCCTBEHHOTO MHTEJLJICKTA
CUCTEMEI .
[1K-3.VY.1 yMeTh NpOBOAUTH OMUCAHUE MOJCIICH
ABTOMATHU3UPOBAHHOT

U(PPOBBIX CXEM Ha IMOBEJACHYECKOM SI3BIKE,
OCYLUECTBIIATh MOJHBINA LUKII aBTOMAaTHYECKOTO
MPOCKTHUPOBAHUS IIUPPOBBIX CXEM C

0 IIPOEKTHUPOBAHUS
[Ipodeccronanbhble | 1715 CUHTE3a

KOMIIETEHIIH JIOTMYECKUX CXEM,
UCIIOJIb30BAHUEM CKPUITOB HAIIMCAaHHBIX, HA
MOJICITUPOBAHUS U
BCTPOCHHBIX S3bIKaX OMUCAHUS allapaTypsbl, B
Bepudukanus
N TOM YHCJI€ C IPUMEHEHUEM METO/I0B MALIMHHOTO
MOJIEeTIeH,

00y4YeHUsl U ICKYCCTBEHHOTO MHTEIUICKTA
[1K-3.B.1 Bnagers cienuanu3upoBaHHbIMU
CHUCTEMaMU aBTOMATU3UPOBAHHOTO

HallMCaHHBIX Ha
SA3BIKAX OIMHCaHUA

anmaparypbl
MIPOCKTUPOBAHMS JJII CHHTE3a JIOTHYECKUX CXEM,
MOJICTTUPOBaHUS U Bepudukanuu Moaenei u
sYeeK CXeM, HaIlMCAaHHBIX Ha s3bIKaX OMHCAHUS
anmnapaTypsbl, B TOM YUCJI€ C IPUMEHEHHEM
METOJIOB MAIIIMHHOTO O0yYCHHUS U
HMCKYCCTBEHHOTO MHTEJJICKTA
[1K-4 Cniocoben [TK-4.3.1 3HaTh OCHOBHBIE MPUHITUIIBI
OCYIIECTBIISATh MMOCTPOCHUS JIEKTPUUECKUX CXEM JIOTHUECKUX
XapaKTepU3allHAIO CTPOMCTB, SI3BIKH MTOBEIECHYECKOTO OMUCAHUS
[Ipodeccrnonanbubie PaKTep yeTp ’
CJIOJKHO- U (POBBIX KOMIIOHEHTOB U JIOTHYECKUX
KOMIIETEHITHN .
(GyHKIIMOHATBHBIX GyHKIHHA

U POBBIX OJIOKOB U I1IK-4.B.1 BianeTs HaBLIKAMHU HCIIOJIL30BAHUS
MIPOEKTUPOBATH (YHKIIMOHATBLHBIX BO3MOXKHOCTEH U CITOCOOOB




ANEKTPUUYECKUE CXEMBI
U (HPOBBIX
AIEKTPOHHBIX
YCTPOMCTB,
peanu3syomue
TpeOyemblie
Jorudeckne QyHKImu

MPUMEHEHHS TPOTPAMMHBIX TTAKETOB CHCTEM
aBTOMATHU3UPOBAHHOTO MPOSKTHPOBAHHS NIPU
pa3paboTke u(pOBHIX
CIOXHO(YHKIMOHAIBLHBIX OJIOKOB

[Ipodeccrnonanbubie
KOMIIETEHIIH

I1K-8 Criocoben
OCYILECTBIISATh
IPOEKTUPOBAHUE U
COIIPOBOKIJICHHE
MHTETPAJBHBIX CXEM,
CHCTEM Ha KpUCTaJie
Ha CUCTEMHOM,
(GYHKIMOHATIBHOM,
JIOTUYECKOM H
(GU3nIECKOM YPOBHSIX
OITMCAHUS

[1K-8.3.1 3HaTh MapuIpyT pa3paboTKu U
Bepu(uKanuu nuPpoBBIX YCTPOUCTB, MPOOIEMBI
o0ecreyeHns: COOTBETCTBUS PE3yJIbTaTOB
(YHKIIMOHATBHO-JIOTUYECKOTO MOICTHPOBAHHUS
U CXEMOTEXHUYECKOTO MO/ICTUPOBAHUS U3ACITHMA
AJIEKTPOHUKH, CIICIIHATH3UPOBAHHBIC CUCTEMBI
aBTOMATH3MPOBAHHOTO MPOSKTUPOBAHUS IS
MOJICIIMPOBaHUS U Bepu(UKanus Moenei,
HaIMCAaHHBIX HA S3bIKaX OMUCAHMSA allapaTypbl

—  «MHKPOIPOIECCCOPHBIC

2. Mecto muctumusbl B cTpyktype OI1
JucturiauHa MoxeT 0a3upoBaThCsl Ha 3HAHUSIX, paHee MPUOOPETEHHBIX 00YyYArOIIUMUCS
PU U3YYSHHUH CIEAYIOUINX AUCIUILINH:

I/IHd)OpMaI_[I/IOHHO-I/I3MepI/ITeJ'H>HLIe )4

YIPaBIISIOIINE

YCTPOUCTBAY.

3HaHUA, TOMy4YeHHbIE NPU U3YYCHUU MaTepuana MJaHHOW IHUCHUIUIMHBI, UMEIOT Kak
CaMOCTOATCIBHOC 3HAUYCHUE, TaK U I/ICHOJ'II)?)YIOTCSI HpI/I I/I3y‘~IeHI/II/I }Ipyrl/IX JUCHUIIIINH:
— « IIU(POBEIE TEXHOJIOTNH 00pa0dOTKH BHUJIEOCUTHAJIOBY.

3. O0BeM u TPyA0EMKOCTh TUCIUTLTAHBI
Januele 00 obmemM oO0beMe AUCHUILIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHUJOB Yy4eOHOM
paboThI O AUCUUILIMHE (M paclpeieeHne 3T0M TPyJ0EeMKOCTHU 10 CEMECTPaM) MPEACTaBIEHbl B

tabnure 2.
Ta6mmia 2 — O0beM U TPYJT0EMKOCTh JUCITUTIIMHBI
TpynoemMKocTs 110
Bun yuebHoit paboThl Bcero ceMecTpam
Ne3
1 2 3
Oowan mpyooemkocmep OUCYUNIUHBL, 3/ 108 3/ 108
3E/ (gac)
H3 nux yacoe npaxmuyeckoit n0020moeKu 17 17
Ayoumopnsle 3anamus, BCETo 4ac. 34 34
B TOM YHCIIE:

nexuuu (JI), (gac) 17 17

npaktuiyeckue/cemunapckue 3anarus  (113),

(dac)

naboparopusie padbotsl (JIP), (dac) 17 17

KypcoBo# npoekT (pabota) (KII, KP), (dac)

JK3aMeH, (Jac) 36 36
CamocmosamenvHnas paboma, Bcero (4ac) 38 38
Buo npomesrcymounoit ammecmayuu: 3ayer, 33 33
mudd. 3ager, sx3amen (3auer, Judd. 3aq, ) )




| DK3.*%)

wek v
IIpumedanue: = kaHIUAATCKUI SK3aMEH

4. ConepkaHue AUCIUILUIMHBI

4.1. PacnpeneneHue TpyI0EeMKOCTH JUCHUILTAHBI MO pa3jeiaM U BUIaM 3aHSATHIA.
Pazpgenbl, TeMbl TUCHUIITUHBI U UX TPYJOEMKOCTh TPUBECHBI B TA0IUIIE 3.

Ta6ymia 3 — Pa3nensl, TEMbl TUCHUILIAHBI, KX TPYJIOEMKOCTh

Pazmenel, TeMBI TUCITUTUIMHEI TMesapu | 113 (C3) JIP KII CPC
’ (dac) (qac) (dac) (qac) (dac)
Cemectp 3
Pasnen 1. O0mue ceenenus o [TJIVC.
Tema 1.1. Obuye cBeeHUsI O IPOSKTUPOBAHUU
ycrporicts Ha [TJIUC. 3 0 0 3
Tema 1.2. O630p npoaykuuu Gpupmsl Xilinx.
Tewma 1.3. O630p npoaykuuu upmsel Altera.
Pasnen 2. S3p1ku nporpammuposanus [TJIUC.
Tema 2.1. S3sik VHDL. 12 0 17 33
Tewma 2.2. S3bik Verilog.
Paznen 3. MoaenupoBaHue u oTjiajKa nporpamm ) )
st [TJIMC B cpene ModelSim®
Hroro B cemectpe: 17 17 38
HUroro 17 0 17 0 38

[IpakTudeckass moAr
o0ydJaromuMucs  OINpeAeieH
npodeccuoHaNbHOM e TeNbHO

OTOBKAa 3aK/IIOYAaeTCsi B  HENOCPEACTBEHHOM  BBIIIOJIHEHUU
HBIX  TPYIOBBIX  (YHKIMH, CBA3aHHBIX C  Oyxayuen
CTBIO.

4.2. CopnepxkaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHH.
Copepxxanue pa3fesioB U TeM JIEKIIMOHHBIX 3aHITUI MPUBEACHO B Ta0IHIIE 4.

Ta6muma 4 — ConepkaHue pa3aesioB U TEM JEKIIMOHHOTO ITUKJIA

Howmep paznena

HaszBanue u cogepxanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1

Pasznen 1. O0mme ceenenus o [TJIVC.

Tema 1.1. O0mue cBeneHUss O MPOCKTUPOBAHUHU YCTPOMCTB Ha
IIAC.

Ucropus passutus IIJIMC. Apxurextypsl IIJIMC. OcHoBHbIE
XapaKTePUCTUKHU [JIIC. [IporpammupoBanue U
koH(purypupoBanue [IJIUC. [IVIMC CPLD u FPGA. Benyume
npousBogutTenu. Altera, Xilinx, Actel. Paznuunpie moaxompl K
npoekTupoBaHuto cucteM Ha ocHoBe I[IJIMC wu 3aka3HbIX
MukpocxeM. [IpoekTupoBaHHe Ha OCHOBE S3BIKOB OIKCAHUS
anmnapaTHelx cpeacts. BupryansHoe wmaketupoBanue IIJIMC.
CpenctBa  MOAENMpOBaHUS,  CHHTe3a, Bepuukauuum
peammzanuu. CAITP Max+PLUS II, Quartus II. CAIIP Xilinx
Foundation Series. CAIIP Integrated Software Environment.
CAIIP Vivado Xilinx. CAIIP Actel Libero. Cpenctsa
MIPOEKTUPOBAHHE HE3aBHCHUMBIX pa3paboTUUKOB.
[IpoekTrpoBaHue ¢ UCIIOIB30BAHUEM OTKPHITOrO IPOrPAMMHOTO




obecnieuennsa. Mapuipyt npoektupoBanus B CAIIP Quartus II.
[lepcnextussl pazsutus [TJIMC.

Tema 1.2. O630p npoaykuuu ¢pupmsl Xilinx.

IJIMC CPLD cemetictea XC9500. IIJIMC CPLD cemeiicTB
XC9500XL,  XC9500XV. I[JINC CPLD  cewmeiicTBa
COOLRUNNER  XPLA3. IJIC CPLD ceMmelcTBa
COOLRUNNERC-II. TINIMC FPGA cemeiictea VIRTEX. TTJIMC
FPGA cewmeiict Spartan-II, Spartan-3, Spartan-6. IIJ/INC FPGA
cemericts  Virtex-4, Virtex-5, Virtex-6, Virtex-7. IIJIUC
cemeiicTB Kintex-7 u Kintex-7 UltraScale.

Tewma 1.3. O630p npoaykuuu ¢upmser Altera.

IJINC cemetictea MAX: MAX3000, MAX 7000, MAX 9000,
MAX 1II, MAXI10. IINIMC cemeiictea FLEX 10K. IIJIMC
cemectBa APEX: APEX 20K, APEX II. IIJIUC cemeiicTBa
Stratix: Stratix, Stratix II, Stratix II GX, Stratix GX, Stratix III,
Stratix IV, Stratix V, Stratix 10. IIJIUC cemeiictBa Cyclone:
Cyclone, Cyclone II, Cyclone III, Cyclone IV, Cyclone V SoC.
IIJINC cemelicTBa Arria: Arria GX, Arria II GX, Arria V, Arria V
SoC, Arria 10, Arria 10 SoC.

Pasnen 2. S3b1ku nporpammuposanus [IJIMC.

Tewma 2.1. SA3sixk VHDL.

Mopnenn Boruncautenei VHDL. Crpykrypa nporpammel Ha
VHDL. OO0bextei u tHnel VHDL. Onucanus KOHCTaHT,
MepeMEHHbIX, CUTHAIOB. YncnoBkie TUIBI JaHHBIX. Real, Integer.
[lepeuncnumbie Tunbl JaHHbIX. COCTAaBHBIE THUIIBI JIaHHBIX.
MaccuBbl. MaccuBbl HEOIPAaHUYEHHOM JUIMHBI. Y Ka3aTeJbHbIC
TUIBI JaHHBIX (access). OnucaHue JaHHBIX YKa3aTEJIbHOTO THIIA.
Vkazarenu Ha MaccuBbl. OpraHumsanysi CBSI3aHHBIX CTPYKTYp
JAHHBIX. AGCTpaKTHBIE TUITBI JAHHBIX.

Boipakenus. Oneparopbl. YpaBistoniye onepaTopsl. Y CIOBHBIN
nepexon. I{uknwl. IlocnenoBarensHbie omnepaTopbl. OmnepaTop
npornecca. [Ipouenypst u pynkuuu. IlapannensHsie oneparopsl.
KonTpons B xone moaenupoBanus (assert). Onepatop reHepanuu
(Generate).

bubmuorexka IEEE. Iloanmporpammbl. Omnucanue mOpoueaypHl.
BoizoB  mpomenypsl. CurHansl B KauecTBE IapaMETPOB
npoueaypsl. Oneparopsl NapajsieIbHOIO BbI30Ba MPOLELYP.
KoMOuHanuonnele ¥ MOCHEAOBATEIbHOCTHBIE  JIOTMYECKHE
ycTpoiicTBa, ux onucanue Ha sizbike VHDL. IloBeneHueckue u
cTpykTypHbie VHDL-Monenu cnoskHbIX IUGPOBBIX YCTPOKCTB.
[IpoekTpoBaHre KOHBEMEPHBIX BBIUMCIHUTEIBHBIX YCTPONCTB
(BY).

[Tepuonnueckue aJITOPUTMBI. HuTepnperanus rpados
anroput™ma. Ontummsanus rpadoB  anroputma. Meronbl
MPOCKTUPOBaHUSI  KOHBeHepHBIX BY. MarpuuHo-rpadoBslii




METO/I.

Tema 2.2. S3bik Verilog.

Monynb — 0a3oBas equHuLA A3bIka Verilog. YpoBHU aOcTpakuu
Hanmucanust mojnened Ha Verilog. Jlekcuueckuwe cCoTIameHus.
Knaccet u  Ttunel  ganHbix. OmnucaHue TMOPTOB — MOJIYJIS.
Crtpyktypsble Mmonenu. [Tapamerpsl. JIMpeKTUBBI KOMIHIATOPA.
BenTwibHbli  ypoBeHb HamucaHus Mojened. CraHgapTHbIE
JIOTMYECKHUE 3JIEMEHTH M MOJIEH BEHTHJILHOTO ypoBHA. Mozenu
KOMOWHAIIMOHHBIX ~ cxeM.  OmnpezeneHHbIe  IOJIb30BaTEIeM
MPUMUTHUBBIL. 3aeP>KKH HIIEMEHTOB.

[ToBenenueckue moaenu. bioku Initial u Always. IIponeaypaeie
orepaTopsl Ha3HaYeHHs. BpeMeHnHoe 1 cOOBITHITHOE YITpaBiIeHHE
omepaTopamu B Onokax. Oneparopsl ynpasneHus: if, case, casez,
caseX. I{MKIbI.

[Toanporpammsl. [Toanporpammsl Task Fucnction.
ABromarudeckue GyHKUMM © 3amaud. CHUCTeMHBIE 3a7adu
paboThI ¢ paitnamu.

I'enepupoBanue onepatopoB. OnepaTop generate U nepeMeHHbIE
genvar. OnepaTtop generate ¢ HukiaoM for. YciIoBHBINA omeparop
generate. Omneparop generate ¢ OrepaTopom case.

Programming Language Interface (PLI). Iloxmporpammsl
o6ubmuorekn PLI. ITommporpammbr moctyma (access routine).
OO6cmyxuBaromue moamporpaMmel (utility routine).

Omneparops! Assign u Deassign.

Tuner manubix SystemVerilog. [IpocTpancTBa 1iis nekimapanuu
obbekToB B SystemVerilog. Tumbl ¢ JIByMsS COCTOSHHUSMH.
Crpoku.  AOcTpakTHble  TuUmbl  JaHHbIX  SystemVerilog.
[IpeobpazoBanue tunos. Ilonb3oBarenbckue THUIBI JAHHBIX.
CrnoxxHble TUTIBI JaHHBIX SystemVerilog: cTpykTypsl (structures),
o0benuHeHus (union). MaccuBbl (PUKCHPOBAHHOTO pa3Mepa.
Juaamudeckne MaccuBbl. Ouepenu. AcCOIMaTUBHBIE MAaCCHBEI.
[Iponienypusbie 010KH, 3a7a49 ¥ PYHKITUN

Pazgen 3. Moaenuposanue u otnanka nporpamm s [TJIMC B
cpene ModelSim®.

Haznauenue, Bepcuu ¥ pyHKIIMOHAIBHOCTH IPOTPAMMHOM CpeIbl
ModelSim. OcHoBbl mpomecca cuMynsanuu. HMHCTpyMEHTHI
otnagku ModelSim. Co3ganue npoekra. Jlob6aBienue daitios B
npoekT. Kommwsiiiust daitnoB mpoekTa. OnTuMu3aiuis IpoeKTa.
3arpy3ka MpoekTa. 3amyCcK CHMYJATOpa. YCTaHOBKA TOYEK
OCTaHOBAa U TIONIaroBoe wHcmonHeHue kona. Kouduryparnms
CUMYJISIIIUH.

AHanu3 BpeMEHHBIX Juarpamm. 3arpyska mpoekra. Jlobasienue
00beKkTOB B OKHO Wave. VYBeln4YeHHE D3KpaHa BpPEMEHHBIX
nuarpamm. Mcnonb3oBanue kypcopoB B okHe Wave. Co3manue
CTUMYJIOB C TnOMOWIbI0 PenakTopa BpEeMEHHBIX JUArPaMM.




Komnunsimust u 3arpyska mnpoekra. Co3nanue rpaduieckux
cTuMyJioB ¢ momomibio Wizard. PenakTupoBaHune BpeMEHHBIX
quarpaMm B okHe Wave. DKCIOPT CO3JaHHBIX BPEMEHHBIX
JMarpamMm.

Otnanka B okHe Schematic. Kommnusius u 3arpy3ka mpoekTa.
Nzyuenue coeaunenuii. [Ipocmotp ucxogHoro koaa B Schematic.
CépTriBaHME UM pa3BEPTHIBAHME DJIEMEHTOB. TpaccupoBaHuE
COOBITHH.

Otnanka B okHe Dataflow. Komnwsanus u 3arpys3ka mpoekTa.
N3yuenne COECIMHEHUM. TpaccupoBanue COOBITHH.
TpaccupoBanne mno X (HeompenenéHHoCTh). OToOpakeHue
uepapxuu B okHe Dataflow.

[IpocmoTp ¥ mHUIManu3auusa naMmatu. Komnumsanus u 3arpyska
npoekra. [Ipocmorp namsaTtu u eé€ copepxkumoro. Hasuranus mno
namsaTH. DKCIOPT JaHHBIX M3 MamsATH B ¢aitn. MHunumammzamms
namsaTi. KomaH bl MHTEpaKTUBHOW OTJIAIKH.

4.3. Tlpaktuueckue (

CEMUHAPCKHE) 3aHATHUS

TeMmbl MpakTHYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBEJICHBI B TAOIUIIE 5.

Ta6mmma 5 — [IpakTudeckue 3aHITH U UX TPYJI0EMKOCTh

N3 Hux Ne
Ne | Temsl npaktudeckux | ®@opmel IpakTHYECKUX | Tpya0eMKOCTh, |IIPaKTHUYECKOM | pasnena
/1 3aHATUN 3aHATUN (gac) MOJATrOTOBKH, | JMCITUI

(gac) JIUHBI

VY4eOHBIM MJIaHOM HE MPEIyCMOTPEHO

Bcero

4.4. JlaGopaTopHBbIC 3aHATUS

Tembl 1abopaTOpHBIX

3aHATHH U UX TPYAOCMKOCTDb IIPUBCJICHLI B Ta6.HI/II_Ie 6.

Tabauna 6 — JlaGopaTopHble 3aHATHS U UX TPYJI0EMKOCTb

W3 Hux Ne
Ne HanmenoBanue 1abopaTopHbBIX paboT TpyROEMKOCTE, | MpaKTHHECKOii | pasnena
/1 (dac) MMOATOTOBKH, | JHCIIMII
(dac) JIUHBI
Cemectp 3
I | OcBoenue Mapuipyta  HOpPOEKTHPOBAHUSA 2 2 2
mudpoBbIX ycTpoiicTB Ha Oaze IIJIMC c
HCII0JIb30BaHUEM SI3BIKOB OITMCAHMS
arnmaparyphbl.
2 | Pa3pabotka  MHOrodasHoro  reHeparopa 3 3 2
UMITyJIbCHBIX ~ TIOCJIEIOBATEILHOCTEM  Ha
ocHoBe IIJIMC c¢ wucroiap30BaHUEM S3BIKOB
ONMCaHUs armapaTypsl.
3 | Pa3paboTka KOHEYHOTO aBTOMAaTa JJIT OOMEHa 3 3 2
JaHHBIMH 1o umHTepdeiicy  SPI ¢
HCIIOJIb30BaHUEM SI3BIKOB OITMCAHMS




anmnaparyphl.
4 | Pa3pabotka mpocreiimero KUX-bumstpa ¢ 4 4 2
UCIIOJIb30BaHUEM SI3BIKOB OTIHCAHUS
anmnaparypsl.
5 | PazpaboTka u WUCClIEIOBaHHE MPOTPaMMBbI 5 5 2
uppoBOro TeHepaTopa CHUTHAJIOB Ha 0aze
TJINC.
Bcero 17

4.5. KypcoBoe npoekTupoBaHue/ BHIOTHEHHE KYPCOBOM pabOThI
VY4eOHbIM MJIaHOM HE MPEyCMOTPEHO

4.6. CamocrosrenbHas padoTa 00y4aroIuxcs
Bunpl camocTosiTennsHON pabOTHI U €€ TPYA0EMKOCTh IIPUBEICHBI B Ta0mIe 7.

Tabnuia 7 — Buapl caMOCTOSITEIBHON PaOOTHI M €€ TPYT0EMKOCTh

. Bceero, | Cemectp 3,
Bun camocrositensHoM paboThl
qac qac
1 2 3
W3ydenue TeopeTUYECKOro MaTepuasa
17 17
qucturuHel (TO)
Kypcosoe npoektuposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnaenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIO 14 14
ycneBaemoctu (TKVY)
Jowmamrnee 3aganue ([13)
Kontposbabie paboThl 3a09HnKOB (KP3)
IToaroroBka K mpoOMeKyTOYHON 7 7
arrectaruu (I1A)
Bcero: 38 38

5. Tlepedenp yueOHO-METOAMYECKOTO 0OECIICUEHUS
JUISL CAMOCTOSITENIEHON PabOoThl 00yUYaIOMIMXCS 10 TUCIUIUTMHE (MO/IYIIIO)

Y4eOHO-METOAMYECKHUE MAaTepHalbl JIJIi CAMOCTOSATEIIBHONH PabOThl OOYYarOIIMXCSl YKa3aHbI B
oo 7-11.

6. IlepeyeHb mevaTHBIX U SIEKTPOHHBIX YUEOHBIX M31aHUI
[lepeuenb nevaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/IaHUN NpUBEIeH B Tabuie 8.
Tabnuua 8— [lepeyeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3/1aHUI

KormaecTBo 5K3eMILIsIpoB B
Mudp/
bubnuorpaduyeckas ccpuika OubnmoTeKe
URL anpec
(KpoMe SNIEKTPOHHBIX SK3EMILTIPOB)
004 A 62 CxeMOTexHHKa U CpeCTBa IPOEKTUPOBAHUS 10

U(POBBIX YCTPOMCTB: yueOHoe nocodue /
B.B. Amocos. - CII6: BXB - ITerepOypr,
2014. - 560 c.




004.4 M 17 | IIpoextupoBanue Ha ITJIMC. Apxurekrypa, 16
cpenctBa u Mmetoabl: Kype Monomoro 6oiina
= The design warrior's guido to FPGA's:
niep. ¢ anri. / K. Makchung. - M.
JOJIOKA-XXI, 2007. - 408 c.

004.4 B59 | OcHossl si3p1ka VHDL: MmoHorpadus / 14
I1.H.Bubuio. - M.: Conon-P, 2000. - 200 c.

7. IlepedeHb MEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
MH(POPMALMOHHO-TEIEKOMMYHUKAMOHHON ceTH «HTepHeT»
[lepeuenn ANEKTPOHHBIX 00pa30BaTeNbHbIX pecypcos nH(}OPMaLIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «lHTepHeT», HEOOXOAUMBIX [UIl OCBOEHHUS JAMCLUIUIMHBI
MpHUBe/EH B Tabnuue 9.

Tabmuua 9 — IlepedeHb SJIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU cetu «HTepHeT»

URL anpec HaunmenoBanue
http://bookre.org/reader?file=482098 [TonsixoB A.K.SI3eiku VHDL u VERILOG B

MIPOEKTUPOBAaHUM LU(GPOBOM  ammaparypsl.
M.: Conon-IIPECC, 2003. — 320 c.

http://bookre.org/reader?file=777204 [TpoekTupoBanue M BepupUKAIMS [THPPOBBIX
cucteM Ha Kpuctamuiax. Verilog & System
Verilog. Yue6noe mocobue. // Xaxanos B.U.
u ap. Xapeko: XHYPO. 2010. 528 c.

http://library.mephi.ru/Data-IRBIS/book- Jlaboparopublit PAKTUKYM
mephi/Petropavlovskij Laboratornij «IIpoexktrpoBanue MUGPPOBBHIX YCTPOHUCTB HA
praktikum Proektirovanie cifrovih ustroistv.pdf | mporpammupyembrx JIOTUYECKHUX

UHTETPaJIbHBIX  CXeMmax».  BupTryanbHas

MHUKpPORJIEKTPOHHUKA: ydeOHoe mocobue. /
ITerponasnosckuii B.I1., Mukynbckui

CI. Capkcasn K.A. Ilon pexn B.IL
[TerponaBnoBckoro. M.:. HUAY MHUODU,

2012. - 104 ¢
https://emirs.miet.ru/oroks- Cremrenxko B.b., Ilomoa T.B., MamameBuu
miet/upload/normal/003q8u0xcty3w3/POPOVA. | AI.b. OcnoBst HDL Verilog kak cpeznctsa
pdf MPOEKTHUPOBAHUS IIUPPOBBIX YCTPOHCTB: Y.

noc. / IMox pen. AWM. Cyxomapopa. - M.:
MUDT, 2006. - 136 c.

http://fpga.su [Tporpammupyemsbie JIOTUYECKHE
uHTerpaigbhbie cxeMbl XILINX®.
http://altera-plis.ru/ [TJINC Altera
http://electronix.ru/forum/index.php?act= ModelSim: MOJICTTUPOBAHUE HDL.
attach&1d=37699&type=post JlaGopatopubie  pabOTBL.  [DIEKTPOHHBIN

pecypc] 45 ¢

http://citforum.ru/programming/embedded/langu | B.B. PyGanoB. OG630p MeTOIOB oOmnucaHUs
ages/ BCTpaMBaeMoOW ammapatypsl U TMOCTPOCHUS

MHCTPYMEHTApHs KpOcC-pa3paboTKu




8. ITlepeyeHp HHPOPMALMOHHBIX TEXHOIOTUN
8.1. [lepevyerr mTporpaMMHOTO OOECIIEUCHUS, HCIOIB3YEMOIr0 IPU OCYIIECTBICHUH
00pa3oBaTeNLHOTO MpoIiecca MO AUCIUIITHHE.

[TepedyeHs uCmoIb3yeMOro MporpaMMHOTO o0ecriedeHus mpeacTaBieH B Tadmuie 10.

Ta6ymma 10— ITepedeHb IpOrpaMMHOTO 00SCIICUCHUS

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenn WH(OPMAIIMOHHO-CIIPABOYHBIX CUCTEM,HCIT0JIb3YEeMBIX pu
OCYIIIECTBIICHUH 00pPa30BaTEIBHOTO MPOIECCa MO JUCIUTUINHE

[Tepeuens WCTONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTABJICH B
tabiuue 11.

Tabmuna 11— Ilepedens nHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HaumenoBanue

He npenycmotpeno

9. MartepuanpHo-TeXHUUECKas 0aza
CoctaB MaTepHaJbHO-TEXHMYECKON 0a3bl, HEOOXOAMMOM [UIsl  OCYIIECTBICHUS
00pa3oBaTeNbHOrO Mpoliecca 1Mo AUCIUILIMHE, IpeAcTaBieH B Tabnuuel2.

Tabmuia 12 — CoctaB MaTepuaibHO-TEXHUUECKOM 0a3bl

Ne HanmeHnoBaHue cOCTaBHOW 4acTH Howmep aynuropun
/o MaTepHaIbHO-TEXHUUECKOH Oa3bl (npu HEOOXOAMMOCTH)

MynbTuMeanitHast TEKINOHHAS Ay AUTOPHSI

KomnbroTepHslii kitacce

Creunsl Altera DE2-115.

10. OueHouHbIe CpeCTBA I IPOBEACHUS IPOMEKYTOUYHON aTTeCTalluu
10.1. CoctaB OLEHOYHBIX CPEACTBIJIS MPOBEACHHUA MPOMEKYTOUHOH aTTecTaluu
o0ydJaronmxcs N0 AUCIUIUIMHE NpuBeieH B Tabmuie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB ISl IPOBEICHHSI TPOMEKYTOYHOM aTTeCTAINH

Bug HpOMe)KYTOQHOﬁ aTTeCTallnun HepequL OICHOYHBIX CPCACTB

DK3amMeH Criucok BOMpPOCOB K 3K3aMEHY;
TecTsl.

10.2. B xayecTBe KpUTEPHEB OLEHKU YpPOBHSI CGHOPMHUPOBAHHOCTU (OCBOCHHMS)
KOMITETEHIMI 00ydYarolmuMucs MpUMeHsieTcsl S-0allibHasi MIKana OLUEHKU cPOpMHUpPOBAHHOCTU
KOMIIETEHIMH, KoTopas npuBejeHa B Tabnune 14. B TeueHne cemMecTpa MOXXET UCHOIB30BATHCS
100-0annpHasi ~ IMIKana  MOJAYJBHO-PEUTHMHIOBOM  cHCTeMbl ~ YHHUBEpPCUTETa,  IpaBHiia
HCII0JIb30BaHUSI KOTOPOM, YCTAaHOBJIEHBI COOTBETCTBYIOIUM JIOKAJBbHBIM HOPMAaTUBHBIM aKTOM
I'VAIL

Tabnuna 14 —Kputepuu ouleHKH YpOBHS chOPMHPOBAHHOCTH KOMIIETCHIIUN

Or11eHKa KOMITETEHITUN

XapakTeprcTrka c(hOpMHUPOBAHHBIX KOMIIETEHIIHIA
5-0aiUIbHAs IIKAIA P (bopvp




Or1eHKa KOMITETEHITHI

5-0aiuIbHAs IIKaIa

XapaxTepucTuka chopMHUPOBAHHBIX KOMIIETEHIINIH

COTIIMYHO»
«BaYTCHO»

— O0YYaFOIIMIACS TITyOOKO M BCECTOPOHHE YCBOKJT IIPOrPaMMHBII MaTepya,

— YBEpPEHHO, JIOTHYHO, ITOCJICJIOBATEIILHO U TPAMOTHO €T0 M3JIaracT;

— OMUpasiCh HAa 3HAHWUA OCHOBHON W JOMOJIHUTEIHHOW JIMTEPATYpHI,
TECHO TMPUBS3BIBAET YCBOCHHBIC HAYYHBIC MOJIOKEHHUS C MPAKTHUECKOM
JeSITeTTbHOCTHIO HAITPABIICHHS,

— yMeJi0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 000OIIECHMS;

— cBOOOJIHO BJIAJICET CUCTEMOM ClIelMaT3UPOBAHHBIX TOHATHUH.

«XOpPOLIO»
<«GavYTCHO»

— 00yyYaroIMiics TBEPIO YCBOWIJI MPOTPAMMHBIN Marepuaj, TPpaMOTHO U IO
CYIIIECTBY M3JIaraeT €ro, OIMpasch Ha 3HAHUS OCHOBHOM JINTEPATYPHI;

— He JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEI;

— YBSI3bIBACT YCBOCHHBIE 3HAHUS C MPAKTUUECKOW JAESTEIbHOCTHIO
HaIlpaBJICHUS;

— apTyMEHTHPYET Hay4YHbIC ITOJI0KEHNUS,

— JIeJaeT BBIBOJBI M 0000IIEHHUS

— BIAJIEET CUCTEMOM CICIHAIN3UPOBAHHBIX OHITHH.

«YHOOBJICTBOPUTCIILHO»
(Ga4YTCHO»

— 00y4aroImuiicss yCBOMI TOJBKO OCHOBHOM MPOrpaMMHBIM Marepual, II0
CYILIECTBY M3JIaraeT €ro, OMpasch Ha 3HAHUsI TOJIbKO OCHOBHOM JINTEpaTyphbl;
— JIONYCKaeT HEeCYIIECTBEHHBIE OMMUOKH U HETOYHOCTH,

— WCTIBITHIBAET 3aTPYIHEHUS B IMPAKTUYECKOM IPUMEHECHUHM 3HAHUN
HaIlpaBJICHUS,

— c1abo apryMEeHTHPYET HAayUHBIE MOJI0KECHHUS,

— 3aTpyaHseTcs B (GOPMYJIMPOBAHUYU BBIBOJOB M 00OOIICHUI;

— YaCTUYHO BJIaACET CUCTEMON CIEIHAIM3UPOBAHHBIX MOHSITHH.

«HEYIOBJICTBOPUTCIIBHO»
«HE 3a4YTCHO»)

— 00Y4arOIIMIACS HE YCBOWJI 3HAYUTETLHOM YacTH MPOrPAMMHOTO MaTepraa;
— IOMyCKaeT  CYNIECTBEHHbIE  OMMOKM W  HETOYHOCTH  IPHU
paccMOTpeHHUH MPoOsieM B KOHKPETHOM HalpaBIICHUY;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA;

— HE MOXXET apr'yMEHTHPOBATh HayYHBIC MMOJOKEHNUS,

— He GOpMYIUPYET BBIBOJIOB M 0000IIICHUIA.

10.3. TunoBble KOHTPOJIbHbBIC 3aJaHUS WJIM UHBIE MaTEPUAJIbI.
Bomnpocs! (3agaun) 11 s5K3aMeHa rpeJicTaBieHs! B Tadnuue 15.

Tabmuma 15 — Borpocs! (3a1aun) U1 9K3aMeHa

Kon
Ne /i [Tepeuens BonmpocoB (3a1a4) a7t HK3aMeHa HHKaTOpa
1 Uctopus pa3BuTHsi, apXUTEKTYPbl 1 OCHOBHBIE I1K-3.3.1
xapakrepuctuku [IJIMC.
2 [IpoekTupoBaHue Ha OCHOBE SI3BIKOB OMUCAHUS arapaTHbIX I1K-3.3.1
CPEICTB.
3 MapuipyT npoektupoBanusi B CAIIP Quartus I1. I1K-3.B.1
4 Azpixk VHDL. CtpykTypa nporpammsl Ha VHDL. [1K-4.3.1
5 OO6wexth! ¥ TNl VHDL. Onucanust KOHCTaHT, nepeMenHbix, | [1K-3.V.1
CUTHAJIOB.
6 31k VHDL. Beipakenust. Onepatopsl. IIK-3.¥.1
7 A3tk VHDL. [ukinsl. IIK-3.V.1
8 S3eik VHDL. IlognporpaMmai. I1K-3.V.1
9 KoMOuHaMoOHHBIE U ITOCIEN0BATEILHOCTHBIE JIOTHYECKHE [1IK-3.V.1
YCTPOMCTBA, MX onucaHue Ha a3bike VHDL.
10 S3bik Verilog. CTpykTypa nporpaMMel. [IK-3.¥.1
11 SA3bix Verilog. Knaccel U TUIBI JaHHBIX. IMK-3.V.1
12 S3pik Verilog. CTpykTypHbIe Mogenu. Mogaenu [IK-3.¥.1




KOMOHMHAIIMOHHBIX CXEM
13 IToBenenueckue monenu. bioku Initial u Always [IK-3.V.1
14 S3pik Verilog. Onepatops! ynpasnenust: if, case, casez, casex. | [IK-3.V.1
15 S3pik Verilog. Iukibl. [IK-3.¥.1
16 SA3pik Verilog. [Toanporpammsi. IMK-3.V.1
17 S3pik Verilog. ['eHepupoBaHue omepaTopoB. IIK-3.¥.1
18 Cpena ModelSim Altera Edition. OcHoBBI niporiecca [IK-4.B.1

CUMYJISIITUH.
19 Cpena ModelSim Altera Edition. Co3qanue cTUMyJIoB ¢ [IK-4.B.1

noMoIIp0 PeakTopa BpeMEHHBIX JUarpamm.
20 Cpena ModelSim Altera Edition. [TpocmoTp 1 I1K-4.B.1

WHUITHATA3AINS TAMSITH.
21 Cpena ModelSim Altera Edition. Komanip1 UHTEpakTUBHOIM [IK-4.B.1

OTJIAJIKH.
22 Coznanme TecToBBIX (ailsioB (testbench). [1K-4.B.1
23 MapupyT npoektupoBanus SOPC u BosmoxHoctu CAIIP I1K-8.3.1

Quartus.
Bompocsr (3amaun) s 3aueta / qudd. 3aueTa npeacraBieHsl B Tadbnuie 16.
Tabmmia 16 — Boripocs! (3agaun) miis 3auerta / audd. 3auera
Kon
Ne i/ [Tepeuens BompocoB (3agau) Ans 3aueta / qnudd. 3aueta HHMKaTOpa
Y4eOHBIM MJIAHOM HE MPETyCMOTPEHO

[lepedenp Tem Ui KypCOBOTO TPOCKTHPOBAHUS/BBIONHEHUS KypCOBOH pabOTHI
npezcTaBieHsl B Tabauie 17.
Tabmuua 17 — IlepeueHs TeM AJ1si KYPCOBOTO MPOSKTUPOBAHHMS/BBITIOJTHEHHUSI KypCOBOH paboThI

Ne i/t

[IpumepHbIil IepeyeHb TEM JUIs KypcOBOTO IPOSKTHUPOBAHNUS/BBIIIOTHEHUS

KYpCOBOH paboThI

Y4eOHBIM MJIaHOM HE TPEyCMOTPEHO

Bomnpocsl

JUIL TIPOBEIEHHs IPOMEXYTOYHOM arrecTaluvu B BUIE

npeAcTaBiIeHbl B Taduie 18.

Ta6muma 18 — [TpumepHsIii TepedeHb BONPOCOB ISl TECTOB

TECTUPOBAHUSA

Ne
1/

ITprMepHBIii IepeueHb BOIPOCOB ISl TECTOB

WHJUKAaTOpa

Konx

1 HNHCTpYKIUA: NPOYMTANTE TEKCT H YCTAHOBUTE COOTBETCTBHE.
OnemenTs! a36ika VHDL n ux Hasznauenue

DJIeMEHT sI3bIKa Hcnons3yercs

1. Cexuna ARCHITECTURE A. Jlns moBTOpeHHs OyioKka

KOJa 3aJaHHOC KOJIMYCCTBO pas3

2. bu6nuoreka IEEE 1076 B. [Ins onpeneneHus BHEIHUX

uHTepdeiicoB MoyIs

3. Cexuust ENTITY C. s OmpeeacHus

BHYTPECHHEHN peanuzanuu
JIOTMKH MOAYJIA

4. [luxkn FOR D. Jlns onucanus VHDL

K ka:xnoii no3unum, 1aHHOM B JIEBOM CT0JI01Ie, Moa0epuTe
COOTBETCTBYIOIIYIO MO3UIMIO B MPABOM CTOJIOLE
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IpasuabHblii oTBeT: 1-C, 2-D, 3-B, 4-A.

HHCTpYKIMSA: POYUTANTE TEKCT U YCTAHOBUTE
MOCJIeI0BATEIBHOCTD.

PaccraBbTe 3Tanel npoiecca cuHTe3a U komnuianuu B Quartus 11 B
MIPaBWIBHOM MOCIIEI0BATEIBHOCTH:

A. Pa3zmemnienue u tpaccupoBka (Fitting).

B. Ananu3 u cunres (Analysis & Synthesis).

C. I'enepanus nporpammupyemoro ¢aiina (Programming File
Generation).

D. I'enepanust BpemeHHBIX Auarpamm (Timing Analysis).
3anuimnTe COOTBETCTBYIIIYIO MOCIeI0BATEIbHOCTH OYKB CJieBa
HANPaBo

IpaBuiabHblii oTBeT: B, A, D, C.

NHCTpyKIMA: NPOYUTANITE TEKCT, BbIOEPUTE NPABUIbHBIH 0TBET
U 3aNMIIUTE APryMeHThI, 000CHOBBIBaIOIIME BLIOOP 0TBETA
Bri0epuTe U3 HUKETIEPEUUCICHHBIX 3a7a9 Ty, KOTOpas MOXET OBbITh
aBTOMAaTHU3HPOBaHa C MMOMOIIBIO CKpUNTOB Ha si3bike VHDL.

A. T'eHepanys oBeACHUECKUX MOJEIIEH.

B. IIpoexkTupoBaHuEe MEXaHUYECKHUX JETATICH.

C. MopenupoBaHue TEIJIOBBIX MPOLIECCOB.

D. Ontumuzanus mapuipyTa JUIsl TPAHCIOPTHBIX CPEACTB.

IIpaBuibHbIi 0TBeT: A. ['eHepalys NOBEICHUYECKUX MOJIEIIEH.

HNucrpykuus: IIpounTaiite TeKcT, BbiOepuTe NpaBUJibHbIE
BAPHAHTHI 0TBETA U 3ANUIINTE APTYMEHThI, 000CHOBBIBAIOIIHE
BBIOOP OTBETOB.

YKaxkuTe METObl, KOTOPBIE MOT'YT UCIIOJIB30BATHCA IS
aBTOMATHU3ALMU TPOEKTUPOBAHUS IUPPOBBIX CXEM C IPUMEHEHUEM
MAaIIMHHOTO O0YYEeHHUS.

A. I'eHeTnueckue alirOpUTMbI

B. I'myOokue HelipoHHBIE CeTH

C. MeToa OnOpHBIX BEKTOPOB

D. K-cpennue

IIpaBunbHbIe 0TBeTHI: A. ['eHeTHYEeCKHEe anropuTmsl, B. ['my6okue
HEHPOHHBIE CETH.

HNHcTpyKuus: npouynTaiTe TEKCT M 3alMIINTE Pa3BepPHYTHIH
000CHOBAHHBIH 0TBET
Crpykrypa npoekra Ha VHDL npezacrasnsercs cienyromen. . .

IIpaBuabHBIN OTBET: CTPpyKTypa npoekra Ha VHDL
MIPECTABISAETCS CIEAYOIEH:
—  Jekjaparusi OMOIMOTEKH U UCTIOIb30BaHUS COAEPIKAIIMXCS B
HEH MaKeTOB;
— Jeknapanus uatepdeiica 00beKTa MpoeKTa;
— JIeKJapalys apXUTeKTypbl 00bEKTa MPOEKTA.

HNHcTpyKIus: NPOYNTAliTe TEKCT M YCTAHOBUTE COOTBETCTBHE.
[Tpumep Ha npaBuiia 1e Moprana s sizeika VHDL
| 1. not(a and b) | A. not(a) and not(b) |
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2. not(a or b) B. not(not(a) and not(b))

3.aand b C. not(a) or not(b)

4.ao0rb D. not(not(a) or not(b))

K kaxnoii no3unum, 1aHHOM B JIEBOM €TO0JI01e, Moa0epuTe
COOTBETCTBYIOLIYIO MO3ULIMIO B MPABOM CTOJIOLE

IIpaBuabHblii oTBeT: 1-C, 2-A, 3- D, 4-B.

HNHCTPpYKIUA: NPOYUTANTE TEKCT H YCTAHOBUTE
MOCJIeI0BATEIBHOCTD.
PaccraBpTe 3Tansl IPOEKTUPOBAHUS IEKTPUUECKUX CXEM

JI

OTMYECKHUX YCTPOMCTB B HYXKHOM MOCIEA0BATEIIBHOCTH:

A. CUHTE3 JOTUYECKUX CXEM.

B. Pazpabotka cnerudukaruii 1 Tpe0GoBaHUH.

C. TectupoBaHue 1 BeprUpHKaIIHSL.

D. OntuMu3zanus cxeM.

3anumuTe COOTBETCTBYHIIYI MOCIEA0BATEIBLHOCTh OYKB CjleBa
HANpaBo

IIpaBuabHblii oTBeT: B, A, D, C.

HNHcTpyKuusi: npoyuTaiiTe TeKCT, BbIOepUTE NPAaBUIbHBINA 0TBET
U 3aNIMLIUTE APTryMEHThI, 000CHOBBIBAIOIME BBIOOP OTBETA

Jlns npucBOeHMs 3HaYEHUN CUrHaiaM B npouecce Ha VHDL
HCIIOJIb3YETCS OIIepaTop:

a) <=

b

)=

c)=

d

)=

IIpaBUJIbHBINH OTBET: a) <=,

HNucrpykuus: IIpounTaiiTe TeKcT, Bbi0epuTe NPpaBUJIbHbIE

B
B

apMaHTHI 0TBETA M 3aNMIINTE APIYMEHThbI, 000CHOBBIBAIOLIIHE
bIOOP OTBETOB

Jlnst onucaHus TOTMYECKUX CXEM MK UX MojaenupoBanus B VHDL
HCIIOB3YETCS CIEAYIONIEe MHOXKECTBO 3HAUYCHUN CUTHAJIOB:

1
2
3
4
5
6.
7
8
9
1

.'U', -- HennuuuanusmpoBaHHbIMN.

.'X', -- CuIbHBIM HEU3BECTHBIM CUTHAIL.
.0, -- Cunpnebli 0.

.'1", -- CunbHas 1.

.'Z', -- BeIcokuii mMIIeIaHC.

'W', -- CnaObIii HEU3BECTHBII CHTHAI.
.'L', -- Ca0srii 0.

.'H', -- Ciabas 1.

.'-'— He numeeT 3Ha4YeHUS KaKOHW CUTHAJL.
0. Bce nepeuncieHHbIe.

IIpaBuabHbIii oTBeT: 10. Bee nepeunciieHHEbIE.

10

HHCTpYKIIMSA: NPOYUTANTE TEKCT U 3aNIMIINTE Pa3BePHYTHIN

0

00CHOBAaHHLINA OTBET

Tabmuiia HICTHHHOCTH — 3TO Ta0JHIIa, ...

IIpaBuabHbBI oTBeT: TabauIIa UICTUHHOCTH — ATO TabIUIA, KOTOpas

y

CTaHaBJIMBACT COOTBCTCTBUEC MCXKAY BCEMHU BO3MOKHBIMHU




KOMGI/IHaLII/ISIMI/I BXOJHBIX JIOTUYCCKUX CUT'HAJI0B W 3HAYCHUAMU
COOTBETCTBYIOIIMX UM BBIXOJHBIX CUTHAJIOB CXCMBEI.

11

HNHCTpYKIUA: NPOYUTANTE TEKCT H YCTAHOBUTE COOTBETCTBHE.
SI3pIKM ONMcaHus annapaTypbl U UX Ha3HAYEHUE.

S13BIK Hasnauenue

1. VHDL A. Jlns mpoexkTupoBaHus, BepUPUKALUU U
peanu3ali  aHAJOTOBBIX, LU(QPOBBIX U
CMEIIAHHBIX  JJIEKTPOHHBIX CHCTEM Ha
Pa3IUYHbIX YPOBHSAX a0CTPAKIMH.

2. Verilog B. JI7s1 TO4HOTO OnMcaHus IPOECKTUPYEMBIX
CUCTEM, UX BepudUKallK U peau3alnu B
aHaJIOroBoM, LU(POBOM U CMELIAHHOM
BApUAHTAaX Ha Pa3JINYHbIX YPOBHIX

abCTpakIuu.
3. System C C. s ONMUCaHUs rapajuIeIbHbIX
BBIUNCIICHUN c BO3MOXXHOCTBIO

MPEJCTABIICHHUS PE3yIbTaTOB KOMITHIISIINH B
(dbopMe MEXpEerucTpoBbIX THepeaad s
Verilog IP.

4. Open CL D. Jlns nocTpoeHus: TpaH3aKLUOHHBIX U
MOBEIEHYECKUX MOJeIeH, a TakxKe JJis
BBICOKOYPOBHEBOI'O CHHTE32a AJIEKTPOHHBIX
CHUCTEM.

K ka:xnoii no3unum, 1aHHOM B JIEBOM CT0JI01Ie, Moa0epuTe
COOTBETCTBYIOIIYI0 MO3ULHIO B PABOM CTOJI0LE

IIpaBuiabHblii oTBeT: 1-B, 2-A, 3-D u 4-C.

12

HNHcTpykuus: npouynTaniTe TEKCT M YCTAHOBUTE
NOCJIeI0BATE/ILHOCTD.

PaccraBbTe 3Tanbl, KOTOpbIE BKIOYEHB! B MapUIPyT pa3padoTKU

M (POBBIX YCTPOICTB, B MPaBUIHLHON MOCIEA0BATEIHHOCTH:

A. Cneundukanust TpeGOBaHHA.

B. Cunres cxem.

C. ITpou3BOACTBO U TECTUPOBAHHUE.

D..MapuipyTuzaius u TpacCUpOBKa.

3anuummuTe COOTBETCTBYIOILYIO NOCIE10BATEIbLHOCTh OYKB cjleBa
HANPaBo

IpaBuabHblii oTBeT: A, B, D, C.

13

HNHcTpykuusi: npoyuTaiiTe TeKCT, BbIOepHUTe NMPaBUJIbHBINA 0TBET
1 3aIMIIUTE APTyMEHThI, 000CHOBBIBAIOIME BBIOOP OTBETa
Bribepure HHCTPYMEHT, KOTOPBIHA YaIlle BCEro UCTIOIb3YEeTCS IS
aHaJIN3a JIEKTPUUECKUX XapAKTEPUCTUK LIENU Ha dTane
BepUPUKALINH, U3 CIICTYIOIINX:

A. HSPICE.
B. Vivado.

C. ModelSim.
D. DC Shell.

IIpaBuabHblii oTBeT: A. HSPICE.

14

I/IHCprKIII/ISl: HquHTaﬁTe TEKCT, BblﬁeplflTe IMPaBUJIbHBIC

I1K- 8




BAPHUAHTHI 0TBETA M 3aANMIINTE APryMEHThbl, 000CHOBbIBAIOIIIHE
BbIOOP OTBETOB.

Bo3MoxHBIMU  TIpOOJieMaMH, KOTOpbIE MOTYT BO3HHKHYTH IpH
o0ecrie4eHnd  COOTBETCTBUS  PE3yNbTaTOB  (YHKIMOHAJIBHO-
JIOTUYCCKOI'O MOACIIMPOBAHUSA )41 CXEMOTEXHHUYECCKOI'O
MOJIETTUPOBAHUS SBJISIOTCS:

A. Paznuuus BO BpEMEHHBIX 3a/iepiKKax.

B. HekoppekTHas norudeckasi peajn3aimsi.

C. HecooTBeTcTBHE TOMOJIOTMH CXEMBI.

D. Paznuuus B moTpebIeHUN SHEPTHH.

IIpaBuabHbIM 0TBeT: A. Pa3nuuns BO BpEMEHHBIX 3aJ€piKKaxX.
B. HexoppekrHas Jioruueckas peajnsanus.
D. Paznuuus B noTpeOJIEHUU SHEPTHH.

15 HMHCcTpYKIMA: NPOYNTANTE TEKCT U 3aMIINTE PAa3BePHYThII
000CHOBAHHBII1 OTBeT.
s Bepugukarun npoekros Ha [IJIMC ucnons3yrorcs. ..

IIpaBuiabHbIH oTBeT: 1711 Bepudukanmu npoekto Ha [TJINC
HCIIONIB3YIOTCS METObI MOJEIMPOBAHNS HA OCHOBE SI3bIKA ONMCAHMS
anmapartypsl (HDL), craTnueckuil anannu3 BpeMEeHHBIX
XapaKTePUCTHK, PYHKIIMOHAIbHAS BepU(UKALINS C UCTIOIb30BAaHUEM
TECTOBBIX BEKTOPOB U OMYJISALUSA C IIOMOIIBIO allllapaTHBIX
CUMYJISITOPOB

Kitroun nmpaBHIBHBIX OTBETOB pa3MelleHbl B TpuiioxkeHuu k PII/I.

CucreMa OLleHUBAaHUS TECTOBBIX 3aJaHni

Ne VYka3aHus 110 OLICHUBAHUIO Pesynbrat oniennBanus (6asuibl, MOJyYSHHbIE
3a BBINOJIHEHHE \ XapaKTepUCTUKA
MIPaBUIILHOCTH OTBETA)

1 3aaHue 3aKpBITOrO TUMA Ha ITosmHOE coBNaieHue ¢ BEPHBIM OTBETOM

YCTaHOBJICHUE COOTBETCTBHSI CUUTACTCS
BEPHBIM, €CJIM YCTAaHOBJICHBI BCE
COOTBETCTBUA (HOBI/IHI/II/I n3 OAHOTO
CTOJIOIA BEPHO COMOCTABIICHBI C
MO3ULIMSIMU APYTOTro CTOJIO11A)

olieHuBaercs 1 0aniom, HEBEpHBIN OTBET WU
ero orcytcTBue — () 6amioB (1u60
YKa3bIBACTCS «BEPHO» \ «HEBEPHOY)

2 3ajaHue 3aKpbITOrO TUIIA HA
YCTaHOBJICHUE TIOCIIEIOBATEIHLHOCTH
CUMTAETCS] BEPHBIM, €CITU MPABUIBHO
yKa3aHa BCS MMOCJIEA0BATEILHOCTh HU(p

[TonHOE CoBMaieHHEe C BEPHBIM OTBETOM
oleHuBaeTcs 1 6aniom, eciu IOMyIeHb
OLIMOKY MM OTBET OTCYTCTBYeT — () 6aioB
(;Tub0 yKa3pIBaeTCs «BEPHO» \ «HEBEPHO))

3 3aianue KOMOMHHUPOBAHHOI'O THIIA C
BBIOOPOM OJIHOTO BEPHOTO OTBETA U3
YeThIpeX MPEIOKEHHBIX U
000CHOBaHKEM BBIOOPA CUUTACTCA
BEPHBIM, €CJIM MMPABUIILHO yYKa3aHa mudpa
U TIPUBE/ICHBI KOHKPETHBIE apIyMEHTHI,
WCTIOJIb3YEMBbIE TIPU BBIOOPE OTBETA

[TomHOE COBMa/ieHNE ¢ BEPHBIM OTBETOM
oueHuBaercs 1 6aymiom, HEBEpHBIA OTBET WU
ero orcyrctBue — 0 6amioB (0o
YKa3bIBAETCS] «BEPHOY» \ KHEBEPHO»)

4 3aI[aHI/Ie KOM6I/IHI/Ip0BaHHOFO THIIA C
BLI60p0M HECKOJIBKMX BapUaHTOB OTBCTA
M3 IIPCAJIOKCHHBIX U PA3BCPHYTHIM

[TonHoe coBnasieHrne ¢ BEpHBIM OTBETOM
orieHUBaeTcs 1 6anaom, eciu AOMyIICHBI
OIIMOKHU WJIK OTBET OTCYTCTBYeT — () 6amioB




000CHOBaHKEM BBIOOPA CUUTACTCA (;mub0 yKa3bIBaeTCs «BEPHO» \ «HEBEPHOY)
BEPHBIM, €CJIU TIPABUIIBHO YKa3aHBI
UQPbI ¥ TPUBEACHBI KOHKPETHBIE
apryMeHTHI, UCTIOIb3yeMbIe TIPU BBIOOpE

OTBETOB
5 3aaHre OTKPBITOrO TUIA ¢ pa3BepHYThIM | [IpaBHIIbHBIN OTBET 3a 3a/laHHE OLICHUBACTCS
OTBETOM CUMTAETCS BEPHBIM, €CJIM OTBET | B 3 GaJiia, €CJIM IOMyIIeHa OHa OmHOKa \
COBIIAJIAET C STAJIOHHBIM IO HETOYHOCTb \ OTBET NPaBUWIbHBIN, HO HE
COJICpPKAHUIO U IIOJIHOTE noJHbIH - 1 6an, ecnu nomyeHo 6oee |

OIMUOKH \ OTBET HENPABUJILHBIHN \ OTBET
orcyTcTByeT — 0 6amioB (JInOO yKa3bIBAETCS
«BEPHOY» \ KHEBEPHOY)

[lepedeHb TeM KOHTPOJIBHBIX pabOT MO AUCHUILIMHE OOYYaIOMIMXCS 3a0YHOU (POPMBI
o0yueHus, IpeAcTaBiIeHbl B Tabauue 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX padOT

Ne n/mm [TepeueHb KOHTPOJIBHBIX PabOT

He npenycmotpeno

10.4. Meroguueckue  MaTepuabl,  ONPEHCIAIOIINAE  IPOLEAYypbl  OLEHHWBAHUS
WH/IMKATOPOB, XapaKTEePU3YIOUIMX ATambl (OPMUPOBAHUS KOMIIETCHIMH, coJepxkarcsi B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTHpYyOIIUX TOPSAIOK U MPOLEAypY
MIPOBEACHUS TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallui 00yJaromuxcs
I'VAIL

11. Meroanueckue yka3zaHus JJis1 00Y9arOIIUXCS TI0 OCBOSHUIO JUCIIUILTAHBI
Lenbt0 MUCHMIUIMHBI SIBISIETCS — TOJYYCHHE CTYIACHTAMH HEOOXOJIMMBIX 3HaHUM,

YMEHUW W HaBBIKOB B obOjactu paszpabotku nporpamm s [IJIMC, ¢ ucnonp3oBaHueM sI3bIKOB
ONMCaHUS anmapatypsl VHDL u Verilog, a Takke moiaydeHHs TPaKTUYSCKHUX HABBIKOB
BHpPTyaIbHOTO  MojaenupoBaHus B cpeae ModelSim Altera Edition.

11.1. Meroanueckue YyKazaHUS Ui OOYyYalOIIUXCS TIO OCBOGHHUIO JIEKIIMOHHOTO
Marepuana

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SCHOE W3JIOKEeHWe ydeOHoro marepuana. Ha3HaueHuWe COBPEMEHHOH JICKIIUH B
pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO HH(OPMAIMIO 1O TeME, a B OCBOCHUU
(yHIaMEHTalIbHBIX MPOOJEM JUCHUIUIMHBI, METOJAOB HAy4YHOIO T[IO3HAaHHWS, HOBEHIINX
JOCTHKEHUN HAydyHOW MbICTU. B yueOHOM mpoliecce JEKIUS BBIMOIHSAET METOH0JIOTHUECKYIO,
OpraHMU3alMOHHYI0 U MHPOPMAMOHHYIO0 (pyHKUMU. JIeKIHs pacKpbpIBaeT MOHATHIHBIN anmapat
KOHKpEeTHOW oOnacTu 3HaHMs, €€ MpoOJeMbl, JaeT LEeIbHOe MPEICTaBICHHE O IUCIUIUIMHE,
IIOKA3bIBACT B3ANMMOCBS3b C )]pyrI/IMI/I JOUCHUIIJIMHAMUA.

[lmaHupyemble pe3yabTaThl IPU OCBOSHUH 00YYAIOIIUMHUCS JSKIIMOHHOIO MaTepHraa:

— nonyquHe COBpeMeHHBIX, OCI0CTHBIX, B3aUMOCBA3aHHBIX 3H3.HPII>1, ypOBeHb
KOTOPBIX ONPEEIAeTCs 1EeIEBOM YCTAHOBKOM K KaXKI0W KOHKPETHOU TEME;

—  TIOJIyYEHHE OIbITa TBOPUECKOM pabOTHI COBMECTHO C MPEIOAaBaTEIeM;

— pa3BuTHEe MpO(EecCHOHANBHO-IEIOBBIX  KAauecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEIIEHOTO TBOPYECKOTO MBITILIICHUS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEpEca, HEOOXOIUMOTO I CAMOCTOSITETFHOM pabOoTHI;

— TIOJy4eHHE 3HAHUHW O COBPEMEHHOM YPOBHE pa3BUTHS HAYKH U TEXHHKH H O
MIPOTHO3€ UX PA3BUTHS HA OJIMKAKIIINE TOIBL;




— HAY4YUThCS METOAMYECKH 00pabaTbiBaTh MaTepuai (BBIACIATH TIJIaBHBIE MBICIU U
NOJIOKEHHUs, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, MOBTOPATh HMX B  Pa3IUYHBIX
(hopmynupoBKax);

— TOJy4YeHHE TOYHOTIO MOHUMaHUs BCEX HEOOXOAUMBIX TEPMUHOB U MOHSATHUH.

JIeKUMOHHBI MaTepuang MOXKET CONPOBOXKAATbCA  JEMOHCTpalUUed CIaujoB U
UCIIOJB30BAaHUEM pa3aTOYHOrO MaTepuaja IpU MPOBEICHUU KOPOTKUX AHCKycCUH 00
0COOEHHOCTSIX MPUMEHEHHS OTJEIIbHBIX TEMATHK I10 TUCIUILIIHHE.

CtpyKTypa npeaocTaBiIeHHsI JEKIIMOHHOTO MaTepuana;

— BBeJeHHe (COOOIICHNE TeMBI, IIeH, MJIaHa JIEKIIUH, UCII0JIb3yEeMbIX HCTOYHUKOB);

— OCHOBHas 4acTh (TMOAaya CTPYKTYPUPOBAHHOW Hay4yHOW W ydeOHOH uH]opmanuw,
paccTaHOBKa aKIIEHTOB, BBIBOJIBI [0 KAXKIOMY MYHKTY);

— 3akmouyeHue (0000IIeHHEe OCHOBHBIX HACH, (OpMYIMPOBAaHKME OOIIUX BBIBOJOB IIO

TeMme).

11.2. Meroanueckue ykazaHus JJis 00y4aroluXcs M0 YYaCTHIO B CEMUHapax
He npenycmoTtpeHo.

11.3. Meroaudeckue yka3zaHds I8 OOyYarOUUXCS IO MPOXOXKIACHUIO MPAKTHYECKUX
3aHATUU
He npenycmotpeHo.

11.4. Metonuueckne ykazaHUs JIsI OOYYaIOIMIMXCS IO BBITTOJIHEHHUIO JIA00OPaTOPHBIX
pabor.

B xoxe BwmonHeHUs 1a0OpaTOPHBIX pabOT OO0ydYalOMMHUCS JIODKEH YIIIyOUTh |
3aKpENUTh 3HAHUs, MPAKTHUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOM METOAUKON U TEXHUKOU
JKCHEPUMEHTa B COOTBETCTBUU C KBAJIM(UKALMOHHONW XapaKTEPUCTUKOW 00ydaromerocs.
Brimonnenue 1abopaTOpHBIX pabOT COCTOMT U3 3KCIEPUMEHTAIbHO-MPAKTUYECKOH, pacyeTHO-
AHAJIMTHYECKOM YacTel U KOHTPOJbHBIX MEPOIIPUATHIA.

BrinonHenue 51abopaTopHBIX pabOT OO0YyYaroIMMCS SBJISETCS HEOTHEMJIEMOH YacThiO
U3y4YeHHs] JUCLMIUIMHBI, OINpENeNseMOi yd4eOHbIM IUIAHOM, U OTHOCUTCS K CpPEICTBAM,
00eCreynBaroIIUM PEIICHUE CIeTyIOIINX OCHOBHBIX 3a/1a4 00y4aromerocs:

— nproOpeTeHNe HaBbIKOB UCCIIE0BAaHMs IPOLIECCOB, SIBICHUI U 00BEKTOB, H3Y4aeMBbIX B
paMKax JaHHOW AMCUUIUINHBL

— 3aKpelyIeHHEe, pa3BUTHE U JeTajau3alus TEOPETUYECKUX 3HAHUM, MOIy4YEHHBIX Ha
JEKLUSAX;

— HOJy4YeHHE HOBOM MH(pOpMAIMK IO N3y4aeMOi IUCIUIINHE;

— npuoOpeTeHre HAaBBIKOB CaMOCTOATENBHOM paboThl ¢ 1abopaTopHbIM 000pyI0BaHUEM
u ipudopamu.

3aanue u TpeOOBaHUA K MPOBEACHHMIO JJAOOPATOPHBIX padoT

1) JlaGopatopublii mnpakTukyM «lIpoekTupoBaHue 1MQPOBBIX YCTPOWCTB Ha
POTPAMMHUPYEMBIX JIOTHYECKAX HHTETPAIbHBIX CXeMax». BHpTyanbHas MHUKPOAJIEKTPOHUKA!
yuebHoe nocobue. / [lerponasnosckuii B.I1., Mukyneckuit C.I'., Capkcsn K.A. Ilog pen. B.IL.
[Terponasnosckoro. M.: HUAY MU®DU, 2012. — 104 c. / URL: http://library.mephi.ru/Data-
IRBIS/book-
mephi/Petropavlovskij Laboratornij praktikum Proektirovanie cifrovih ustroistv.pdf

2) PaspaGotrka u wuccinenoBaHue IudpoBoro reneparopa DDS na 6aze [IJIMC
[DnexkTpoHHBI pecypc]: 37meKTpoH. yal. mpakTukyM. / MunoOpnayku Poccum, Camap. roc.
aspokocMm. yH-T uM. C.II. Koponesa (mam. wuccnen. yH-T); coct. J.B. Kopuumun, W.A.
KynpsiBues. - OnextpoH. TekctoBbie u rpad. man. (0,27 Moaiit). - Camapa, 2012. // URL:
http://www.ssau.ru/files/education/metod 1/Kopuunun [I.B. Pazpabotka u uccnenoBanue.pdf

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




Crpykrypa u dhopma oTueTa 0 1abopaTopHO paboTe

1. TutrynbHBIM ITHCT

2.lenb u 3agaun paboTHI.

3. Teopetnueckue CBECHUS O METOIAX PEUICHUS TOCTABJICHHBIX 3a/a4.
4.Cxema 1ab0opaTOPHOH YCTaHOBKU

5.Pe3ynbrarel n3BMEpEeHN U pacuyeTOB.

6.I'padnueckue 3aBUCUMOCTH.

7.BBIBOJTBI.

TpebGoBanus K 0pOpMIICHHIO OTYETA O JabopaTOpHO# paboTe

OtueT o nmadbopaTopHoit paboTe 0POPMIISETCS B COOTBETCTBUU C TPEOOBAHUSIMH I10

odopmiteHn O TEKCTOBBIX JIOKYMEHTOB o I'oCT 7.32-2017 URL:
http://regstands.guap.ru/db/ docs/gost 7.32-2017.pdf

11.5 Meroauueckne yka3aHus JUIs OOYyYaroOUIMXCS IO MPOXOXKAECHHIO KypCOBOTO
IPOEKTHPOBAHUS/BBITIOIHEHHS KYPCOBOW PaOOTHI
He mpexycmoTtpeHno.

11.6. MeTonnueckue yka3zaHus Il 0OyJaroNIuXcs MO MPOXOXKICHUIO CaMOCTOSITEIbHON
paboTsl

B xone BBIMOSHEHUSI CaMOCTOSITEIPHOM PabOThI, 00yJarONTUCs BBHITIOIHSAET PaboTy 1o
3a/IaHUI0 U TIPH METOJUYECKOM PYKOBOJCTBE IperoaaBaTesi, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTHsl.

Jiis oOywarommxcsi 1Mo 3a04HOM ¢GopMe OOyYeHHS, CaMOCTOSTENbHAs padoTa MOXKET
BKJIFOYATh B CE0s1 KOHTPOJIBHYIO PaboTYy.

B mporiecce BBITIOTHEHHSI CaMOCTOSITEIBHON paboThl, y oOydaromierocst (hopMUpyeTcs
1eecoo0pa3Hoe MIaHupOBaHNE PaboYero BpeMeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
¥ HaBBIKM B YCBOCHWUW W CHCTEMAaTH3allMW MPUOOPETaeMbIX 3HAHHM, 00ECTIieurnBaeT BBICOKUI
YPOBEHb YCIIEBAEMOCTH B TIEPHOJ OOyYCHHs, ITOMOTAeT IOJYYHTh HABBIKH ITOBBIIICHUS
po¢eCcCHOHATBHOTO YPOBHSI.

MeroaudeckuMyd ~ MaTepHallaMH,  HAIPaBJSAIONIMMHA  CaMOCTOATENbHYI0  paboTy
oOyyJaroumxcs sSBisieTcs y4eOHO-METOAMUECKUI MaTepHall 1o JUCIHUILIUHE.

11.7. Meroauueckne yKazaHus [Uisi OOYYAIONIMXCS IO TPOXOXKICHUIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

Tekymnii KOHTPOJIb YCIIEBAEMOCTH MPEAyCMAaTPUBAECT KOHTPOJb KadeCTBA 3HAHUMU
00y4aromuxcsi, OCyIIECTBIIEMOTO B TE€UEHUE CEMECTpa C IIeNIbI0 OIIEHUBAHMS XO0Jla OCBOCHUS
JTUCIUTITUHBL.

Cucrema OLEHOK NIpPH MPOBEACHUU MNPOMEKYTOUHOM aTTeCTallUd OCYIIECTBISAETCS B
COoOTBeTCTBUU ¢ TpeboBanusiMu [lomoxenwit «O TeKymeM KOHTPOJE YCIIEBAEMOCTH U
MPOMEXKYTOUYHOM arrectanuu cryaeHToB ['YAII, oOydarommxcs IO MporpaMMme BBICIIETO
obOpazoBanus» U «O MOAYIHHO-PEUTHHTOBON CHCTEME OIICHKM KadecTBa ydeOHOW paboThI
cTtyaeHToB B ['YAID».

11.8. MeTonuueckne ykazaHUsl i 0OyYaroONIUXCs MO MPOXOXKICHUIO MPOMEKYTOUHON
aTTeCTaIUH.

[IpomexyTounas  arrectanus  OOydYalOIIUXCS  MpeAycMaTpUBaeT  OLICHUBAaHUE
MPOMEKYTOUHBIX U OKOHYATENIbHBIX PE3yJIbTaTOB OOy4eHHs Mo AucHuIuinHe. OHa BKIIOYAET B
ceost:



— 9K3aMeH — (popMa OLIEHKHU 3HAHUM, MOIy4eHHBIX 00yUYalOIIUMCS B IPOLIECCe N3YUEHUS
BCEW TMCUUIUIMHBI WIH €€ YaCTH, HAaBBIKOB CAaMOCTOSITENIbHOM paboThl, CHOCOOHOCTH MPUMEHSThH
UX Uil PEIICHHs IPAKTUYECKMX 3ajad. OK3aMeH, KaK IPaBWJIO, IPOBOAUTCA B MEPHOJ
JK3aMCHALIMOHHOW CECCHM M 3aBEPIIAETCS aTTECTALMOHHOW OLEHKOM «OTIIMYHO», «XOPOILOY,
«YIOBJIIETBOPUTEIILHOY», «HEYIOBIECTBOPUTEIILHOY.

Cucrema OLEHOK IPHU IMPOBEACHUM NPOMEKYTOYHOM aTTECTallMM OCYIIECTBISAECTCS B
coorBercTBUM ¢ Tabmuued 14 u TpeboBanusmu Ilonoxenuit «O TekymieM KOHTpoJe
yCIEeBaeMOCTHU U NMPOMEXKYTOUHOM aTTecTanuu ctyaeHToB ['Y AIl, oGyuatoniuxcs 1no nmporpaMmme
BhIcIIero oOpas3oBaHus» U «O MOIYJIbHO-PEHTUHTOBOM CHUCTEME OLIEHKM KadecTBa y4eOHOH
paboTel ctynenToB B 'Y AIT».



JIuct BHEceHUs! U3MEHEHUH B pabouyro MporpaMmy AMCHUIUINHBI

Jlata BHECeHHSs
W3MEHEHHUH U
JOIIOJIHEHHUIA.

IToammcek BHECIIETO
W3MEHEHHUS

CoaepxkaHue U3MEHEHUM U JONOTHEHU I

Jlata 1 Ne

IPOTOKOJIA
3acelaHus
Kadeapsl

Iloanuce
3aB.
kadeapoit
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