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AHHoTtanus

Hucuumimnna «IIpoekTupoBaHue yCTPOUCTB HA OCHOBE CUCTEM Ha KPUCTAJLJIE» BXOJHT 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
MOCTPOEHUS U 0COOEHHOCTSIX (HYHKIIMOHUPOBAHUS YCTPOMCTB Kilacca ‘‘cCUCTeMa-Ha-KpucTaie”
(System-on-Chip, SoC), HomeHkiaType KoMmnoHeHTOB SoC U OCHOBHBIX cdepax HX
IPUMEHEHUS.

[IpernonaBanye TUCHMIUIMHBI IpEIyCMaTpUBAET cleAyroume (opMbl OpraHU3alUu
y4eOHOTro Tporiecca: JISKIUH, JabopaTopHbIe paboThI, CAMOCTOsITEIbHAS paboTa CTyICHTA.

[IporpaMMoii IHUCHUIUIMHBI IPENYCMOTPEHBI CIEAYIOIIUE BHUABI KOHTPOJA: TEKYILIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAs aTTecTalus B GopMe IK3aMeHa.

OOwiast TpyZAOEMKOCTh OCBOCHMS IUCLHUIUIMHBI COCTaBIsIeT 3 3a4eTHbIX eauHuIbl, 108
4acoB.

S13pIK 00yUEHUS 110 TUCIMITIIMHE «PYCCKUN.



1. TlepeueHb IIAHUPYEMBIX PE3YIBTATOB OOYUEHUS 110 TUCIHUILIIMHE

1.1.

HeJ'H/I npenoaaBaHusA TUCHHUILIIMHBI

[Ipennasnauenue qucuuminHel “IIpoexkTupoBaHne yCTpOICTB HA OCHOBE CUCTEM Ha KpHUcTajuie”
3aKJII0YaeTcss B MPUOOPETEHHM CTYyJeHTaMH HEO0OXOJMMOTro MHMHHMMYyMa 3HAHHUI MO0 Teopuu
INPOEKTUPOBAHUS YCTPOHCTB M CHUCTEM HAa COBPEMEHHOH »JeMeHTHOW 0a3ze — cHucreMax Ha

KpHUCTaIe.

1.2. [ducrumimHa

BXOJUT B

COCTaB

yactd, (opMupyeMol  y4yaCTHUKaMHU

00pa3zoBaTeNbHBIX OTHOIICHUH, 00pa30BaTEeILHON MPOrpaMMBbI BBICIIIETO0 00pa3oBaHus (mqanee —

OI1 BO).

1.3. Ilepeuenn miaHupyeMbIX pe3yJbTaTOB O0yUYEHUS MO TUCHUIUIMHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3ynbTrataMu ocBoeHus OIT BO.

B pesynbrare u3yueHus AMCUUILIMHBI OOy4YaroOIIMICS AOKEH o0naiaTh ClEAYIOIHUMU
KOMIIETEHLIMSIMU WM UX 4YacTAMHU. KOMIEeTeHIIMY U MHAUKATOPBI UX JOCTH>KEHUS MPUBEICHBI B

Tabymme 1.

Ta6n1/1ua 1-— HepequL KOMIETCHIIUN 1 HHAWKATOPOB UX NOCTHIXCHUA

Kareropus (rpynma)

Kox n HaumeHoBaHue

Kon n HaumeHoBaHMe WHIUKATOPA JTOCTHIKEHUS

KOMIIETEHIIMHI KOMIIETEHLIMH KOMIIETEHIIUHU
[1K-3.3.1 3HaTh 371€EMEHTBI TEOPUU CIOKHBIX
IU(POBBIX CUCTEM, OCHOBHBIC TIPUHIIUTIBI
CKBO3HOT'O IIPOEKTUPOBAHUS, MAPILIPYT
pa3paboTKu ¥ BepUPHUKAMH TUPPOBBIX
YCTPOICTB, pa3paboTaHHBIX C UCIOJIB30BaHUEM
CKPUIITOB HAIlMCAHHBIX, HA BCTPOEHHBIX A3BIKAX
[1K-3 Cnocoben ONHMCAaHMS aIlapaTypbl, B TOM YUCIE C
MCII0JIb30BaTh MPUMEHEHUEM METOJIOB MAIIMHHOTO OOYUYCHHUSI U
CHEeMAIM3UPOBaHHbIE | HCKYCCTBEHHOTO MHTEJUIEKTA
CUCTEMBI I1K-3.Y.1 yMeTs nIpoBOANUTH ONHUCAHNE MOJIEIEH
ABTOMATU3UPOBAHHOT | U(PPOBBIX CXEM Ha MOBEICHYECKOM SI3BIKE,
0 MPOEKTUPOBAHUS OCYIIECTBIISATh MOJHBINA IUKJI aBTOMATUYECKOTO
[Ipodeccronanbhple | A1 CUHTE3a MIPOEKTUPOBAHUS LIU(PPOBBIX CXEM C
KOMIIETEHIIUHN JIOTUYECKHUX CXEM, KCII0JIb30BAaHUEM CKPHUNTOB HAMMMCAHHBIX, HA
MOJIETTUPOBAHUS U BCTPOEHHBIX SI3bIKAaX OMUCAHUS anmapaTypbl, B
BepHUpUKaLUs TOM YHCJI€ C IPUMEHEHHUEM METOJI0B
Mojiesei, MalIMHHOTO 00yY€HHUs U UICKYCCTBEHHOTO
HaIMCAaHHBIX HA WHTEJUICKTA
SI3BIKAX OIMMCaHUA [1K-3.B.1 Bnageth cienuanu3upoBaHHbIMU
arnmapaTyphbl CHUCTEMaMU aBTOMATU3UPOBAHHOTO
MPOEKTUPOBAHMSI JIJIsl CHHTE3a JIOTHYECKHX CXEM,
MOJICTTUPOBaHUS U Bepudukanuu Moaenei u
SYEEK CXEeM, HAITMCAHHBIX Ha 3bIKAX OMUCAHUS
anmnapaTyphbl, B TOM YUCJI€ C IPUMEHEHUEM
METO/IOB MAIIMHHOTO O0YYEHUS U
HMCKYCCTBEHHOTO MHTEJICKTA
[1K-4 Criocoben [T1K-4.3.1 3HaTh OCHOBHbIC MPUHITUIIBI
OCYIIECTBIISATh MMOCTPOCHUS JEKTPUUECKUX CXEM JIOTHUECKUX
XapaKTepu3aluio YCTPOICTB, SA3BIKH MOBEJCHUYECKOTO OMUCAHUS
CJI0KHO- IU(POBBIX KOMITOHEHTOB U JIOTHYECKUX
[Ipodeccuonanpuble .
KOMIIETEHIIHH (GYHKIIMOHATBHBIX byHKIMi
mdpoBsix 6okoB u | [IK-4.Y.1 ymeTs IpoBOAUTH CUHTE3 HU(PPOBBIX
MIPOEKTUPOBATH YCTPOICTB B pa3Nu4HbIX Oazucax,

IIEKTPUICCKUE CXEMBI
1 (HPOBBIX

MPOCKTUPOBATD IJICKTPUICCKUEC CXCMbI
JIOTUYCCKUX IJICMCHTOB, PCAJIU3YIOIIUC




ANEKTPOHHBIX
YCTPOWCTB,
peanu3yroue
TpeOyeMbie
Joruyeckue PyHKIUU

Tpebyemblie oruueckue QyHKIUN

I1K-4.B.1 B1ageTh HaBBIKAMHU MCIIOJIb30BaHUA
(YHKIIMOHATLHBIX BO3MOKHOCTEH U CIIOCOOOB
MIPUMEHEHHUS TPOTrPAMMHBIX MTAKETOB CUCTEM
aBTOMATHU3MPOBAHHOTO MTPOSKTUPOBAHHUSI TIPU
pa3paboTke 1udpPOBBIX
CIOXHO(DYHKIIMOHALHBIX OJIOKOB

[Ipodeccrnonanbubie
KOMIIETEHIIH

I1K-8 Criocoben
OCYILECTBIISATh
HPOEKTUPOBAHUE U
COIIPOBOKJICHHE
UHTETPAJIBHBIX CXEM,
CHCTEM Ha KpUCTaJIe
Ha CUCTEMHOM,
(YHKIMOHATIBHOM,
JOTUYECKOM H
($U3nIECKOM YPOBHSIX
OITMCAHUS

[1K-8.3.1 3HaTh MapuIpyT pa3pabOoTKu U
Bepudukanuu nuPpoBHIX YCTPOUCTB, MPOOIISMBI
o0ecrieyeHns: COOTBETCTBUS PE3yJIbTaTOB
(GYHKIIMOHATBHO-JIOTUYECKOTO MOCTUPOBAHHUS
U CXEMOTEXHUYECKOTO MOICTHUPOBAHUS U3ACITHIA
AJIEKTPOHUKH, CIICIIHATH3UPOBAHHBIC CUCTEMBI
aBTOMATH3MPOBAHHOTO MMPOEKTUPOBAHMS IS
MOJICIIMPOBaHUs U BepuUKanus Mojenei,
HaNMCAaHHBIX HA S3bIKaX OMMCAHMSA allapaTypbl

— «MHKpPOIPOLECCOPHBIE

YCTPOWCTBAY.

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

I/IHq)OpMaI_[I/IOHHO-I/I3MepI/ITeJ'H>HLIe u

yIpaBJISoLIIe

3HaHUs, NOJYYEHHbIE NPU M3YYCHHUU MaTepuana JaHHOW IUCIMILIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAUYEHHE, TaK W MOTYT HCIOJIb30BAThCA IPH TOJATOTOBKE BBITYCKHOMN
KBaJIM(PHUKAIIMOHHOHN paboThl MarucTpa.

3. O06beM U TPYAOEMKOCTh TUCIUITIIMHbI
Jlanable 00 o0meM oO0beMe TUCLUIUIMHBI, TPYIOEMKOCTH OTAENBHBIX BHUJIOB yueOHOU
paboThI 1O TUCHMILIMHE (M paclpeielleHue 3TOH TPYA0EeMKOCTH 110 CEMECTpaM) MpeJICTaBlICHbI B

Tabnuie 2.
Tabmuna 2 — O0beM U TPYJO0EMKOCTh AUCHUILINHBI
TpynoemMkocTs 1o
Bun yueGHO# paboThI Bcero cemMecTpaM
Ne3
1 2 3
Oowan mpyooemKocmsp OuCYUNIUHDL, 3/ 108 3/ 108
3E/ (4ac)
H3 Hux uacoe npaxmuyeckoilt n0020mMoeKu 17 17
Ayoumopmuwie 3anamus, BCETo 4yac. 34 34
B TOM YHUCJIE:

nexum# (J1), (gac) 17 17

npaktuyeckue/cemunapckue 3anarus  (113),

(1ac)

nabopaTtopubie paboTsl (JIP), (vac) 17 17

KypcoBoii mpoekT (padota) (KII, KP), (dac)

JK3aMeH, (Jac) 36 36
CamocmosamenvHas padboma, Bcero (vac) 38 38
Buo npomesxxcymounoii ammecmayuu: 3ayer, k3 k3
madd. 3adger, sk3amed (3auer, Judd. 3auq, ' '




| DK3.**) |

wek v
IIpumedanue: = kaHIUAATCKUI SK3aMEH

4. ConepkaHue AUCIUILUIMHBI
4.1. PacnpenesneHue TPy I0EMKOCTH JUCIUILUIMHBI TIO Pa3/ieiaM U BUJIAM 3aHITHH.
Paznensl, TeMBI JUCIUTLINHBI U MX TPYAOEMKOCTh TIPUBECHBI B TaOIHUIIE 3.

Ta6ymma 3 — Pa3nensl, TEMbl TUCHUILIAHBI, KX TPYI0EMKOCTh

Pa3,[[eJ'IBI TEMBI JUCLIUITIIMHBI .HCKHI/II/I I3 (C3) P KII CPC
’ (dac) (qac) (dac) (qac) (dac)
Cemectp 3
Pasznen 1. OOmue cBeneHns 0 cucTeMax Ha
KpHUCTaie.
Tewma 1.1. O630p HOMeHKIIaTyphl SOC BeayIIuX 6 12

(bupM-IIpOU3BOIUTENCH.
Tema 1.2. ApXUTEKTYpbI CUCTEM Ha KPUCTAJLIIE.
Tewma 1.3. Bupryanbnblie koMnoHeHThI (IP).

Paznen 2. SI3pikn onvcaHus anmaparypsl.

Tema 2.1. O630p A3BIKOB ONMUCAHUS aNIapaTypsl
Tewma 2.2. OcoOeHHOCTH TIPEACTABICHUS 6 9 14
omnucaHus anmnaparypsl Ha sa3pike VHDL.
Tewma 2.3. Bepuduxanus npoextoB Ha VHDL.

Pazgen 3. CpencrBa noaaep:xku pazpaboTynka
CHCTEM Ha KpHUCTaJLIE.
Tema 3.1. BerpanBaemoe nporieccopHoe siapo Nios

I 5 8 12

Tema 3.2. VTunura Qsys.

Tema 3.3. MoaennpoBaHue NpoIeCcCOPHOTO sJpa.

Hroro B cemecTpe: 17 17 38
Hroro 17 0 17 0 38

[IpakTHueckass MOATrOTOBKA 3aKJIOYaeTcs B  HEMNOCPEACTBEHHOM  BBIIOJHEHHUH
o0yyarolMMHUCS ~ OINpENEeNeHHBIX  TPYNOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oyayei
npodeccrnoHalIbHOM J1eATENbHOCTBIO.

4.2. CopnepxaHue pa3iesoB U TEM JIEKIIMOHHBIX 3aHITHIH.
Copepxanre pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MTPUBEICHO B Ta0OIHIIC 4.

Tabmuna 4 — ConeprkaHue pasieioB U TEM JISKIIMOHHOTO IUKJIA

HOMep pasaciia HazBanue u COACPIKaHUC PA3ACJIOB U TCM JICKIIMOHHBIX 3aHATHH

1 Paznen 1. O0mye cBeieHUs 0 CUCTeMaXxX Ha KpUCTaJLIe.
Tema 1.1. OO630p HomenkmaTypsl SoC Begymmx ¢upm-

MPOU3BOAUTENIEH.
Cuctembl Ha kpucramie pupm “Altera”,"Atmel", “Microchip”,
"Texas Instruments", Xilinx. CpaBHHUTENbHBI  aHAJIM3.

@DyHKIMOHAIbHBIE BO3MOKHOCTH.

Tema 1.2. ApXuUTEKTyphl CUCTEM Ha KpUCTAJLIE.

Tunosslie apxurektypsl FPAA FPGA. Mukponpoueccop. ITJINC.
Berpoennsie (hard) u Bctpanu Baemsbie (soft) momymu. Moaymu

BBIYUCIIUTENBHBIX sep. Moaynu mnepudepuidiHbIX YCTPOUCTB.




Mopynu opToB CONPSKEHUS C BHEITHUMU YCTPONCTBAMM.

Tema 1.3. Bupryanbnbie komnoHeHTel (IP).  YposHu
MPEACTABICHUS  BUPTYyaJbHBIX KOMIIOHEHTOB. ['eHepaTopbl
BHUPTYaJIbHBIX KOMIIOHEHTOB

Paznen 2. SI3piku onrcaHus anmaparypsl.

Tema 2.1. OO630p s3bIkOB omnucaHus anmapatrypel: VHDL,
VerilogHDL, SysemC, OpenCL. CpaBHuTenpHBI aHaIU3.
DYHKIHMOHAIbHBIE BO3MOKHOCTH.

Tema 2.2. OcoOeHHOCTH MPEACTABIECHUS ONMUCAHUS annaparypbl
Ha s3plke VHDL. ba3oBble KOHCTPYKIMM MOJENEH Ha S3bIKE
VHDL. CrpykrypHoe omucaHue OOBEKTa MOJICTUPOBAHMUS.

[loBenenueckoe OIACaHue 00BEKTa MOJIETTUPOBAHUS
HactpauBaemble mnapameTpbl Mojenu: OJOKH, MOANPOrPaMMBbI,
(aitnsl. Hcnonws3oBanue KOHCTPYKLUHI VHDL JU1s
MOJIEIUPOBaHUS.

Tema 2.3. Bepuduxanus npoekroB Ha VHDL. Ontummuzanus
ucxonublx komoB qisi FPGA. Co3nmanume TecTOBBIX (paitioB
(testbench). TectupoBanue u Bepudukanus UGOPOBLIX MOITYIICH.
CoBMecTHasi CUMYJISIIUS.

Paznen 3. CpexactBa MomJepk KU pa3pabOTYMKAa CHCTEM Ha
KpHUCTaJLJIE.

Tema 3.1. DBONIOIMOHHBIE MJIATHI.

Tema 3.2. Cpena QUARTUS II. BerpauBaemoe mporieccopHoe
snpo Nios II.

Tema 3.3. VYruwmmra Qsys. Pa3paboTka mpuKIagHOTO
nporpaMMHoro  obecneuenus.  OTinaaka — IPOrpaMMHOTO
o0ecreyeHusl.

Tewma 3.4. MonenupoBaHue NpOLECCOPHOTO sJIpa.

Apxutektypa BHyTpeHHell mmHbI Avalon. [loxkmodeHune K
MPOLIECCOPY MOJIb30BATEIBbCKHAX YCTPOMCTB. Koman bt

nonb3oBaress. [loamepikka OTIaqO9HbIX CPEICTB.

4.3. Ilpaktudeckue (CeMUHAPCKUE) 3aHITUS
TeMbl IPaKTHYECKUX 3aHATHH M UX TPYIOSMKOCTh MPUBEACHBI B TAOHIIC 5.

Ta6n1/1ua 5-— HpaKTI/I‘{eCKI/Ie 3aHATHUA U UX TPYAOCMKOCTD

N3 Hux No
No | Tembl mpaktuueckux | @opMbl IpakTUYECKUX | TpPynOEeMKOCTb, |IPaKTHYECKOH |pa3ena
n/m 3aHATUN 3aHATUN (uac) MIOATOTOBKH, | JIUCILIMII

("ac) JIMHBI

Y4eOHBIM IJIAHOM HE MPEayCMOTPEHO

Bcero

4.4. JlabopatopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJTOEMKOCTb IPUBEACHBI B Ta0IUIE 6.




Tabmuma 6 — JlabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux No
Ne HaumenoBanue nabopatopHbix paboT TpyAOGMKOCT®, | NPAKTHUECKOH | pasiena
/1 (gac) MOJTOTOBKH, | JUCIIHUII
(gac) JIUHBI
Cemectp 3
1 | IIpoekTrpoBaHue *KayIIero reuepaTopa 4 1,2 1
MOCJIE0BATEIBHOCTH UMITYJILCOB C
UCIIOJIb30BaHNEM TpaUIECKOT0 peaaKTopa
cxem Quartus 11
2 | [IpoexTrpoBaHue KIYILIETO TeHepaTopa 4 2 2
MOCJIE0BATEIbHOCTH UMITYJIbCOB C
HCT0JIb30BaHuEM Ha si3bika VHDL.
3 | MoaenupoBanue siBJICHUS Apede3ra 2 2 3
kouTakToB Ha [TJIMC Cyclone 4 EP4CE1L15 ¢
HCToIb30BaHueM sizbika VHDL
4 | Pa3paboTka yctpoiictsa reneparuu HIUM 2 2 4
curnanoB Ha [TJIUC Cyclone 4 EP4CE115 ¢
HCToab30BaHueM sizbika VHDL.
5 | Pa3pabotka mpoueccopnoro siapa Nios Il u 5 3 5
MIPOTrPaMMHOTO 00eCTIeueHHUs JIJIs1 HETO.
Bcero 17

4.5. KypcoBoe npoekTupoBaHue/ BEITIOTHEHHE KYPCOBOH pabOThHI

VY4eOHbIM MJIaHOM HE MPETyCMOTPEHO

4.6. CamocrosrenbHas paboTa 00yJaromuxcs
Buapl camocTosiTenbHON pabOTHI M €€ TPYA0EMKOCTh IMPUBEICHBI B TaOIHIIE 7.

Tabmuna 7 — Bunbl caMmocToATeIbHON pabOThI M €€ TPYJ0EMKOCTh

. Bcero, | Cemectp 3,
Bun camocrtosiTenbHOM paboThI
qac qac
1 2 3
W3ydenue TeopeTHYECKOr0 MaTepraa
17 17
mucturuHel (TO)
Kypcosoe npoextuposanue (KII, KP)
Pacuetno-rpaduueckue 3aaanus (PI'3)
Boinonnenue pedepata (P)
[TonroToBka K TEKymemMy KOHTPOJIIO 14 14
ycneBaemoctu (TKY)
Jomamnee 3ananue (/13)
KontponbHbie paboTh 3209HHKOB (KP3)
[ToaroroBka kK mpOMeKyTOYHON 7 7
arrectaruu (I1A)
Bcero: 38 38




5. Tlepeuenb y4eOHO-METOAMYECKOTO O0ECTICUEHHSI
JUISL CAMOCTOSTEIbHON pabOThl 00yUaAIOUINXCA M0 TUCHUIUIUHE (MOIYJIIO)
Y4eOHO-MeTOAnYeCKHe MaTepualibl JUIsl CAaMOCTOSITENIbHON padoThl OOYyYarOIIMXCsl yKa3aHbl B
ma. 7-11.

6. IlepedeHb MeYaTHBIX U AIEKTPOHHBIX YUEOHBIX U3JAHHIM
IlepeyeHb neyaTHBIX U 3JEKTPOHHBIX YUEOHBIX U3/1aHUI MTpHUBEIeH B TaOIuIIe 8.
Tabauna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YU€OHBIX U3AAHUM

KomuectBo 3K3eMILIApOB B
Mudp/
URL apec bubnuorpaduueckas ccpiika OnbmoTeke
(KpoMe 3JIeKTPOHHBIX K3EMILISIPOB)
621.3.049.77 | Hemyapos B., Maptun I'. Cucrembi-Ha- 5
H-50 kpucrtaie. [ IpoektupoBaHue u pa3BUTHE
(2004). M. Texnocdepa. 2004, 216 c.
004.4(075) | IlpoekTupoBaHKHE CUCTEM Ha MUKPOCXEMax 27
I-91 C IPOrPaMMHUPYEMOM CTPYKTYpPOil : yueOHOe
nocobue / P. . I'pymBurkuii, A. X.
Mypcaes, E. II. Yrpromos. - 2-¢ u3f.,
nepepad. u gor. - CII6. : BXB - ITerepOypr,
2006. - 736 c.
004.4 ConosneB B.B. IlpoektupoBanue 15
C-60 U(POBBIX CUCTEM Ha OCHOBE
MIPOTPaAMMHUPYEMBIX JTOTHIECKUX
uHTerpanbHbIXx cxeM / B.B. ConoBbes. - 2-¢
u3a., crep.. - M.: I'opsyas nuHus -
Temexom, 2007. - 637 ¢
004.4 Maxkchung K. [Tpoektupoanue na [TJINC. 11
M17 ApxuteKTypa, cpenctsa u Mmetofsl : Kype
MoJ10710TO Ootina: mep. ¢ anri. / K.
Maxkchuna. - M. : JOJIDKA-XXI, 2007. -
408 c
004 CxemMoTexHMKa U CpeACTBa 9
A 62 MIPOEKTHUPOBAHUS IIU(PPOBBIX YCTPOUCTB:
yaebHoe nocobue / B. B. Amocos. - CII0. :
BXB - [lerepOypr, 2014. - 560 c.

7. TlepedeHb 351eKTPOHHBIX 00PA30BATENIBHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHUKAIIMOHHOHK ceTn « THTepHeT»
Ilepeuens INEKTPOHHBIX 00pa30BaTeNIbHBIX pecypcoB MH(pOPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHONH ceTn «MHTepHeT», HEOOXOIMMBIX Ui OCBOCHHUS AMCUUIUINHBI
npuBezieH B Tadauue 9.

Tabmuma 9 — IlepedyeHb SJIEKTPOHHBIX OOpa30BATENBHBIX PECYPCOB HMH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOH ceTu «HTepHeT»
URL anpec HanmenoBanue

http://citforum.ru/programming/embedded/languages/ | Py6anos B.B.O630p meTomoB
OIMCaHMsI BCTPANBAaEMOH amIaparyphbl
Y MIOCTPOCHUSI HHCTPYMEHTAPHUS




Kpocc-pa3paboTku

https://studfile.net/preview/6290352/ Kopurun b.H. Benenue B
HHCTPYMEHTAJIbHBIE CPEICTBA
MPOEKTUPOBAHUS U OTJIATKU
udposeix ycrporicts Ha [IJIUC:
Y4eOHo-MeToanYecKoe mocodue. M.:
MU®UH, 2006. — 192 ¢

http://fpga.su [Iporpammupyemsbie JTIOTHYECKHE
unTerpanbubie cxeMbl XILINX®
http://altera-plis.ru/ [JINC Altera
http://electronix.ru/forum/index.php?act= ModelSim: monenupoBanue HDL.
attach&id=37699&type=post JlaGopaTopHbie paOOTHI.
[DnexTponHsbIit pecypc] 45 ¢
http://www.naliwator.narod.ru/modelsim.html ModelSim no-pyccku.
http://www.naliwator.narod.ru/nios_II.html Nios I mo-pyccku

8. TlepeyeHb MHPOPMALMOHHBIX TEXHOIOTUH
8.1. I[lepeyenp mnporpaMMHOro OO€CIEUEeHHsI, HCIOJIb3YEMOr0 MpU OCYIIECTBICHUU
00pa3oBaTeNbHOrO Mpoliecca Mo AUCIUIIIHHE.
[lepedyeHp ncnonbp3yeMoro NporpaMMHOro odecredeHus npejacrasieH B Taduune 10.

Tabnuna 10— Ilepeuens mporpaMmMHOTO 0becTeueHus

Ne i/t Haumenosanmue

He npenycmotpeno

8.2. [lepeyenp  WHGOPMAIMOHHO-CIIPABOYHBIX ~ CHUCTEM,  HCIOJIB3YEMBIX  IIPH
OCYIIECTBICHHH 00pa30BaTEILHOTO MpOIiecca MO AUCIUITITHHE

[lepeyeHbp HCMONB3YEMBIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TPEACTaBICH B
tabymue 11.

Tabmuna 11— IepeueHs HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmotpeno

9. MarepuanpHO-TeXHUYECKas 0aza
CoctaB  MaTepualIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMON s  OCYIIECTBIICHHS
00pa30BaTeNbHOr0 Mpoliecca Mo JUCIUILINHE, peCcTaBlieH B Tabmumel 2.

Tabmuma 12 — CoctaB MaTepralibHO-TEXHIUYECKOH 0a3bl

Ne HaunmenoBanue cocTaBHOM 4acTh Howmep aynuropun
/11 MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH )

MynbTuMeanitHas TEKIUOHHAS Ay AUTOPHSI

2 | KoMnbroTepHbIi Ki1acc

10. OueHOYHBIE Cpe/ICcTBA JUIsl TPOBEACHUS IPOMEKYTOUHON aTTeCTalluu
10.1. CoctaB OLEHOYHBIX CpPEACTB MJIs MPOBEIEHUS NPOMEXKYTOUYHOM aTTecTaluu
o0yyaromuxcs o JUCUUIUIMHE IpuBeeH B Tabnuue 13.




Tabauma 13 — CocTaB OIEHOYHBIX CPEACTB JIJIsl MPOBEACHUS MPOMEKYTOYHOMN aTTeCTaIluU

Bun npomexyTouHOM aTTecTauuu IlepedeHb OIIEHOYHBIX CPEJICTB

OK3amMeH Crirucok BOIpOCOB K 3K3aMEHY;
TecTsl.

10.2. B kayecTBe KpUTEPHEB OICHKA YyPOBHI CHOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHITMI 00ydJaromUMUCs MIPUMEHsIETCS S-OalllbHasl MIKaia OLEHKH cPOpMHUPOBAHHOCTU
KOMITIETCHIINI, KOTOpasi NpuBeieHa B Tabmuie 14. B TedeHne cemecTtpa MOXKET MCIOIb30BaThCS
100-6amnpHas  mKanma — MOAYJIbHO-PEHTHHTOBOM  CHCTEMBl ~ YHHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Ta6ymmma 14 —Kpurepuu orieHku ypoBHs c(hOPMHUPOBAHHOCTH KOMITETCHITHIA

OreHKa KOMITETEHITHI

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITMIA
5-0aiuIbHAas IIKaIa P p (op

— O0YYaFOIIHMIACS TITyOOKO M BCECTOPOHHE YCBOKUT IIPOrPaMMHBII MaTepuya,

— YBEPEHHO, JIOTUYHO, MMOCIEI0BATEIbHO U TPAMOTHO €r0 U3JIaraer;

— ONMpasACh Ha 3HAHUS OCHOBHOW W JONOJHUTEIBHOM JUTEPATypBhl,
«OTIIMYHOY TECHO IMPUBA3BIBAET YCBOCHHBIC HAYYHBIE MOJIOKEHHS C MPAKTUYECKON
«3a4TCHO» JIeATEIbHOCTHIO HAIIPaBJICHHUS;

— yMeso 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTAEMBIE UM UICH;

— JIeJIaeT BBIBOABI M 00OOIIEHHUS;

— cBOOOJTHO BJIQJICET CHCTEMOM CIICIIMAIN3UPOBAHHBIX TOHSITHIA.

— 00yyYaroIMiics TBEPIO YCBOWJ MPOrPaMMHBIA MaTepHall, TPaMOTHO U TIO
CYILICCTBY M3JIaracT ero, OIMMPasiCh Ha 3HAHKS OCHOBHOM JIUTEPATYPHI;

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

((XOpOHIO)) — YBﬂ?,I)IBaCT yCBOGHHI)IG 3HAHUA C HpaKTquCKOﬁ NCATCIIBHOCTBIO
«3a4TEHOY HaTPaBIICHUS;

— apryMEHTUPYET Hay4YHbIC TIOJI0KCHUS;

— JIeJIaeT BBIBOJBI M 000OIICHHS;

— BIAJIEET CUCTEMOM CHEIMATM3UPOBAHHBIX TTOHITHUH.

— 00ydaroImmiicsl YCBOMJ TOJBKO OCHOBHOM MpOTpaMMHBIA Matepuai, To

CYILIECTBY M3JIaraeT €ro, OIUPasiCh Ha 3HAHKS TOJILKO OCHOBHOM JINTEPATYPBI;

— JIOIyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

«yZIOBJIETBOPUTEIIHO» | — UCIIBITHIBAET 3aTPYJHEHUS B IPAKTUYECKOM INPUMEHEHUM 3HaHUI
«GAYTCHO» HaIpaBJICHUS;

— cnabo apryMeHTUpPYET Hay4YHbIE ITOJI0KEHUS;

— 3aTpyIHseTCs B (POPMYIMPOBAHUN BBIBOAOB U 0000IICHMIA;

— YaCTMYHO BJIaJI€eT CUCTEMOM CIeNMaIN3UPOBAHHBIX TTOHATHH.

— O0YHarOIIMIACS HE YCBOMJI 3HAYUTETHHOM YacTH MPOrPAMMHOTO MaTepraia;
— JIOMyCKAaeT  CYIIECTBEHHBbIE  OMWOKH W  HETOYHOCTH  TIPH
«HEYOBJICTBOPUTENHHO» | PACCMOTPEHUH MPOOIEM B KOHKPETHOM HAlpaBICHUH,

«HE 3a4TEHO» — UCTIBITHIBAET TPYJHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA;
— HEe MOXET apryMEHTHPOBATh HAYYHbIE MOJIOKEHUS;
— He GOpMYITUPYET BHIBOJAOB U 000OIICHUIA.

10.3. TunoBbie KOHTPOJIBHBIE 3aaHUS WIA HHBIE MaTEPUAIIBL.
Bomnpocs! (3agaun) 11 s5K3aMeHa rpeJicTaBieHsl B Tadmmme 15.

Tabmuia 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ne ni/mt [Tepeuyens BompocoB (3a1ay) ajst HK3aMeHa Koz
UHAMKATOpa
1 Hctopus pa3BuTHsl, apXUTEKTYPbl 1 OCHOBHBIE I1K-3.3.1
xapakrepuctuku [IJINC.
2 ITpoexTrpoBaHue Ha ocHOBE rpaduyeckux cpeacts onucanus | [1K-4.VY.1
anmnapaTHbIX CPEJCTB.




3 [IpoekTupoBaHue Ha OCHOBE SI3bIKOB OMKUCAHUS alapaTHbIX IK-3.3.1
CPEICTB.

4 MapuipyT npoektupoBanusi B CAIIP Quartus I1. I1K-3.B.1

5 S3pik VHDL. CtpykTypa onrcaHus anmnapaTHbIX CPEJCTB. 11K-4.3.1

6 OO6wbektol 1 Turibl VHDL. Onucanwust koHCTaHT, nepemeHnbix, | [TK-3.V.1
CUTHAJIOB.

7 SI3eik VHDL.Knaccel 1 THITBI JaHHBIX. IIK-3.V.1

8 S3eik VHDL. CtpykTypHble Moaenu. Moaenu IIK-3.V.1
KOMOMHAIIMOHHBIX CXEM

9 S3eik VHDL. TloBenenueckue moaenu. Onepatop Process I1K-3.V.1

10 Azpik VHDL. Oneparops! ynpasienus: if u case. I1K-3.V¥.1

11 S3eik VHDL. Iukosl. I1K-3.V.1

12 S3eik VHDL. ITognporpaMmsl. [IK-3.¥.1

13 Koneunsie aBTOMaTHI, X onmcanue Ha s3p1ke VHDL. I1K-3.V.1

14 Bepudukanus npoektoB Ha VHDL. [1K-3.B.1

15 Coznanne TecToBbIX (haitnoB (testbench). I1K-4.B.1

16 TectupoBanue u BepupuKanus u(pPOBbIX MOTYICH. I1K-3.3.1
CoBMecTHasi CUMYJISILIMSL.

17 ApxutekTypa nporeccopHsix suaep Nios II, ocHoBHBIE I1K-3.B.1
KOH(UTYpaIH CUCTEM.

18 Opranu3zanus namMsaTH B cucteMax ¢ npoueccopubiMu sapamu | [1K-4.B.1
Nios II.

19 Apxurekrypa BHyTpeHHel muHbl Avalon. [Tonkimtouenue k [1K-4.B.1
MIPOLIECCOPY MOJIb30BATEIBCKUX YCTPOUCT

20 Mapupyt npoektupoBanus SOPC u BosmoxHoctu CAIIP [IK-8.3.1
Quartus.

21 Cpena ModelSim Altera Edition. OcHoBBI niporiecca [IK-4.B.1
CUMYJISIITUH.

22 Cpena ModelSim Altera Edition. Co3qanue cTUMyJIoB ¢ [IK-4.B.1
noMoIIp0 PeakTopa BpeMEHHBIX JUarpamm.

23 Cpena ModelSim Altera Edition. [IpocmoTp n I1K-4.B.1
WHUITHATA3AIHS TAMSITH.

24 Cpena ModelSim Altera Edition. Komanis1 HHTEpaKTUBHOM [IK-4.B.1
OTJIAJIKH.

Bomnpocs (3agaun) s 3aueta / nudd. 3auera npeacrapieHsl B Tadbaune 16.

Tabnuna 16 — Bonpocs! (3agaun) nms 3adera / audd. 3auera
Kon
Ne i/ [Tepeuens BompocoB (3agau) auist 3aueta / qudd. 3auera b ——

Y4eOHbIM MJIaHOM HE MPEIyCMOTPEHO

[lepeuenp TeM [ KypcOBOTO MPOEKTUPOBAHUS/BBIIIONHEHUS KypCOBOM pabOThI
MpeacTaBiIeHbI B Tabuume 17.
Ta6mmma 17 — [lepeders TeM ajisi KypCOBOTO NPOSKTHUPOBAHMSI/BBIIOJIHEHUS KYPCOBOH PaOOTHI

[TpumepHBIi TepeyeHb TeM IS KypCOBOTO MIPOSKTHPOBAHNS/BBITIOTHEHUS

Ne n/mt N
KypCOBOH pabOTHI
Y4eOHBIM IUIAaHOM HE PEYCMOTPEHO
Bonpocel s TpoBeneHHs MPOMEXKYTOYHOW AaTTeCTallMd B BHIE TECTHPOBAHUS

npenacraBieHsl B Tabnuie 18.




Tabmuua 18 — [IpumepHbIit mepeueHb BOIIPOCOB It TECTOB

Ne
/1

[TpuMepHBIii nepedeHb BOPOCOB JIs TECTOB

Kon
WHMKATOpa

HNHCTpYKIUA: NPOYMTANTE TEKCT M YCTAHOBUTE COOTBETCTBHE.
OnemenTsl s3bika VHDL n ux HazHadenue

DJeMEeHT sI3bIKa Hcnons3yercs

1. Cexuna ARCHITECTURE A. Jlns moBTOpeHHs Oiioka
KOJIa 33JJaHHOE KOJIMYECTBO pa3
2. bubmorexa IEEE 1076 B. I onpeneneHusi BHEIIHUX
uHTep(PeiicoB MOy IS

3. Cexumst ENTITY C. s OIpeeIcHus
BHYTpPEHHEHN peanusanuu
JIOTUKH MOJTYJIsI

4. [luxkn FOR D. Jlns onucanns VHDL

K xa:xnoii no3unum, 1aHHOM B JIEBOM CT0JI01Ie, Moa0epuTe
COOTBETCTBYHIOIILYIO MO3UI[HIO B PABOM CTOJI0LE

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

HNHCTpYKIMSA: POYUTANTE TEKCT U YCTAHOBUTE
MOCJIeI0BATEIBHOCTD.

PaccraBbTe aTanel npoiecca cuHTe3a u komnuianuu B Quartus 11 B
MIPaBWIBHOM MOCIIEI0BATEIBHOCTH:

A. Pa3zmemnenue 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

IpaBuabHblii oTBeT: B, A, D, C.

NHCTpyKIMA: NPOYUTAIITE TEKCT, BbIOEPUTE NPABUIbHBIH O0TBET
U 3aNMIIUTE APIryMeHThI, 000CHOBBIBAIOIINE BHIOOP O0TBETA
Bri0epuTe U3 HUKETIEPEUUCICHHBIX 3a71a9 Ty, KOTOpas MOXET OBbITh
aBTOMAaTHU3HPOBaHa C MMOMOIIBIO CKpUNTOB Ha si3bike VHDL.

A. I'enepanys oBeACHUECKUX MOJEIIEH.

B. IIpoexkTupoBaHue MEXaHUYECKHUX JETATICH.

C. MopenupoBaHue TEIJIOBBIX MPOLIECCOB.

D. Ontumuzanus mapuipyTa JiIsl TPAHCIOPTHBIX CPEACTB.

IIpaBuiabHbIi 0TBeT: A. ['eHepalysi TOBEICHUYECKUX MOJIEIIEH.

HNucrpykuus: IIpounTaiite TeKcT, Bbi0epuTe NpaBUJIbHbIE
BAPHMAHTHI 0TBETA U 3ANUIINTE APTYMEHThI, 000CHOBBIBAIOLIHE
BbIOOP OTBETOB.

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

A. I'eHeTnueckue alirOpUTMbI
B. I'myOokue HeHpOHHBIE CETH

I1K-3




C. MeToz OnopHBIX BEKTOPOB
D. K-cpennue

IIpaBuibHbIe 0TBETHI: A. ['eHeTH4eckue anroput™Mel, B. I'mybokue

HEUPOHHBIE CETH.

HNHCTPYKIMSA: POYUTANTE TEKCT U 3aNIMIIUTE Pa3BePHYTHIN
000CHOBaHHbBIN 0TBET
Crpykrypa npoekta Ha VHDL nipeacraBiisieTcs: cieayrome. . .

IIpaBuibHBII 0TBET: CTPYKTYypa npoekta Ha VHDL
MIPEACTABIISCTCS CIEAYIOLIEH:
— JAexyapanus OMOIHOTEKH U MCIIOB30BAHMS COACPKAIIUXCS B
HEl MaKeTOB;
— gexmapaius uHTepdeiica 00beKTa MPOeKTa;
— JIeKJIapalys apXUTEKTYphl 00BbEKTa IMPOCKTA.

HNHCTpYKIMA: NPOYMTANTE TEKCT M YCTAHOBUTE COOTBETCTBHE.
[Ipumep Ha npaBuiia 1e Moprana s sizeika VHDL

1. not(a and b) A. not(a) and not(b)

2. not(a or b) B. not(not(a) and not(b))
3.aand b C. not(a) or not(b)
4.aorb D. not(not(a) or not(b))

K ka:xnoii no3unum, 1aHHOM B JIEBOM €T0JI01Ie, Moa0epuTe
COOTBETCTBYIOIIYIO MO3UIMIO B PABOM CTOJIOIE

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

HNHcTpyKuus: npoYynTaiTe TEKCT U YCTAHOBUTE
MOCJIeI0BATEILHOCTD.

PaccraBbTe 3TaIbl MPOSKTUPOBAHUS DIIEKTPUIECKUX CXEM
JIOTUYECKUX YCTPOMCTB B HY>KHOM MOCJIEI0BATEIbHOCTH:
A. CUHTE3 JOTUYECKUX CXEM.

B. Pa3pabotka cnerudukamuii 1 TpeboBaHUM.

C. TectupoBaHue 1 BepHUpHUKAIIHA.

D. Ontumuzanus cxem.

3anuimure COOTBETCTBYHOIYIO ITOCJI€A0BATEIBbHOCTD GYKB CJieBa

HANpaBo

IIpaBuabHblii oTBeT: B, A, D, C.

HNHcTpyKkuusi: npoyuTaiiTe TeKCT, BbIOepUTEe NMPAaBUJIbHBINH 0TBET

U 3aIIUIINTE apTYMEHThI, 000CHOBBIBaIOLHE BHIOOP 0TBeTa
Jlnst npucBOEHMsI 3HaYEHUM CUrHasiaM B nponecce Ha VHDL
UCIOJIb3YETCs ONepaTop:

IIpaBUJIbHBINH OTBET: a) <=.

HNucrpykuus: IlpounTaiiTe TekcT, BbIOEpUTE NPaBUIbHbBIE
BAPHUAHTHI 0TBETA M 3aANMIINTE APryMEHThl, 000CHOBbIBAIOLIIHE
BbIOOP OTBETOB

JIns onycaHus JTOrMYECKUX CXEM WiM UX Moaenuposanus B VHDL
HCMOJIb3YETCS CIEIYIONIEe MHOKECTBO 3HAYEHU CUTHAJIOB:

TIK-4




.'U', -- HeuHumanu3upoBaHHBIM.

.'X', -- CunpHBINA HEU3BECTHBIM CUTHAI.
.'0", -- Cunpasrii 0.

', -- CumnpHas 1.

.'Z', -- BeICOKMI UMIIEIaHC.

.'"W', -- C1aOBIii HEU3BECTHBINA CUTHAI.

N NN R W

.'L', -- Ca0srii 0.
8.'H', -- Cnabas 1.
9.'-' — He umeer 3HaUeHUs KAKOW CUTHAJI.

10. Bce nepeuncieHHbIe.

IIpaBuiabHblii oTBeT: 10. Bee nepedyncieHHebIE.

10 | MHcTpyKIUS: MPOYUTANiTE TEKCT U 3aNMIINTE Pa3BePHYThIH
000CHOBaHHBIN 0TBET
Tabnuia HCTUHHOCTH — 3TO Tabnua, ...
IIpaBuabHblii oTBeT: Tabnuila HICTUHHOCTH — 3TO TabIUIA, KOTOpas
YCTaHABJIUBAET COOTBETCTBUE MEXKYy BCEMH BO3ZMOKHBIMU
KOMOMHAIMSIMH BXO/IHBIX JJOTHYECKUX CUTHAJIOB U 3HAYCHUSIMHU
COOTBETCTBYIOIIMX UM BBIXOJHBIX CUTHAJIOB CXEMBI.

11 NHCTPpYKIUA: NPOYUTANTE TEKCT H YCTAHOBUTE COOTBETCTBHE.
S3bIKM ONMCAHMUs aNnapaTypsl U UX Ha3HAYCHUE.

S3bIK Ha3znauenue

1. VHDL A. Jlns mpoeKkTHpoBaHUs, BepupHUKAUA U
peanu3alil  aHAJOTOBBIX, ITM(PPOBBIX H
CMEUIAHHBIX  JJIEKTPOHHBIX CHUCTEM Ha
Pa3IMYHBIX YPOBHIX a0CTPAKIIUH.

2. Verilog B. Jli11 TO4HOrO OnucaHus NpOEeKTUPYEMBIX
CHCTEM, X BEpUPHUKAINN U pealn3alliil B
aHAJIOTOBOM, IU(PPOBOM U CMEIIAHHOM
BapHaHTax Ha Pa3jIMYHbIX YPOBHSIX
a0OCTpaKITUH.

3. System C C. st ONMCAHUS napajuieIbHbIX
BBIYHCIICHU c BO3MOXXHOCTBIO
MIPE/ICTAaBICHUs PE3yJIbTaTOB KOMITUJISILIUY B
(dbopMe MEXpEerucTpoBbIX IHepeaayd s K- 8
Verilog IP.

4. Open CL D. Ins noctpoeHus TpaH3aKIIMOHHBIX U
MOBEICHYECKUX MOJIeleH, a TakKe JJis
BBICOKOYPOBHEBOT'O CUHTE3a 3JIEKTPOHHBIX
CHUCTEM.

K ka:xnoii no3unum, 1aHHOM B JIEBOM CTO0JI01e, Moa0epuTe
COOTBETCTBYIOLILYIO MO3UIUI0 B IPABOM CTOJIOLE
IIpaBuiabHblii oTBeT: 1-B, 2-A, 3-D n 4-C.

12 | UHCcTpYyKIUS: IPOYUTANTE TEKCT H YCTAHOBUTE

NMOCJIeI0BATEIbHOCTD.

PaccraBbTe 3Tk, KOTOPHIE BKIIOYEHBI B MAPIIPYT pa3padoTKu
U(POBBIX YCTPOUCTB, B MPABMWIBHOM MOCIIEI0BATEILHOCTH:

A. Cneundukanus TpeOOBaHHMA.

B. Cunres cxem.

C. IIpou3BOJICTBO M TECTUPOBAHUE.




D..MapupyTtusanuus 1 TpaCCUpOBKA.
3anuuuTe COOTBETCTBYIOILYIO NOCIE10BATEIbLHOCTL OYKB CjIeBa
HAIPaBo

IpaBuabHblii oTBeT: A, B, D, C.

13

HHCTpyKIMSA: NPOYNTAITEe TEKCT, BbIOEPUTE NPABUJIbHbBII 0TBET
U 3alIUIIUTE APryMEHThI, 000CHOBBIBAKOIIME BHIOOP 0TBETA
BribepuTe HHCTPYMEHT, KOTOPBIN Yallle BCETO HUCIONb3yeTCs IS
aHaJIM3a NEKTPUUYECKUX XapaKTEPUCTHUK LIETH Ha 3Tare
BepuUKalLUU, U3 CICTYIOIINX:

A. HSPICE.
B. Vivado.

C. ModelSim.
D. DC Shell.

IIpaBuabHblii oTBeT: A. HSPICE.

14

HHCTpYyKIMSA: IPOYUTANTE TEKCT, BbIOEpUTE NPaBUJIbHbIE
BAPHUAHTHI 0TBETA M 3aANMIINTE APIrYyMEHThl, 000CHOBbIBAIOIIIHE
BbIOOP OTBETOB.

Bo3moxHBIME TIpOOJIeMaMUu, KOTOpPbIE MOTYT BO3HHUKHYTH TIpU
o0ecrie4eHnud  COOTBETCTBUS  Pe3yNbTaToB  (YHKIIMOHAJIBHO-
JIOTUYECKOTO MOJICIMPOBAHUS u CXEMOTEXHUYECKOTO
MOJIETTUPOBAHUS SBIISIOTCS:

A. Pa3nuuus Bo BpeMEHHBIX 3aJI€PiKKaX.

B. HekoppekTHas jnoruueckast peanusarmsi.

C. HecooTBeTcTBHE TOMOJIOTMH CXEMBI.

D. Paznuuus B moTpebIeHUN SHEPTHH.

IIpaBuiabHbIil 0TBeT: A. Paznnuust BO BpEMEHHBIX 3aJ€PKKaXx.
B. HexoppekrtHas jioruueckast peaji3anusi.
D. Paznuuus B moTpebIeHUN SHEPTHH.

15

HNHcTpyKuus: NpoYuTaliTe TEKCT M 3aNIMLINTE Pa3BePHYTHIH
000CHOBAHHBII OTBeT.
s Bepudukaun npoexros Ha [IJIMC ucnonb3yrorcs. ..

IIpaBuiabHbIA 0TBeET: 1711 Bepudukanmu npoektoB Ha [TJINC
HCIOJIb3YIOTCS METO/IbI MOZACIMPOBAHNS HA OCHOBE SI3bIKA ONHUCAHUS
anmnapatypsl (HDL), ctatuueckuii aHaau3 BpeMEHHbBIX
XapaKTepUCTHK, (PYHKIMOHAJIbHAS BEpUPUKALMS C UCTIOIb30BaHUEM
TECTOBBIX BEKTOPOB U AMYJISALIUS C TIOMOIIBIO allapaTHbIX
CUMYJISITOPOB

Kirroun npaBuIIBHBIX OTBETOB pa3MelleHbl B puioxeHnn Kk PIT/I.

Cucrema OLCHUBAHUA TCCTOBBIX 3aI[aHPII>'I

Ne

Vkazanus no OlLIEHUBAHUIO

PesynbTart onienuBanus (6ayibl, HOTyYEHHBIC
3a BBIIIOJIHEHUE \ XapaKTepUCTUKA
MIPaBUJIBHOCTH OTBETA)

3aJaHue 3aKpbITOrO THIA Ha
YCTAHOBJICHUC COOTBCTCTBUA CHHUTACTCA

[TonHoe coBmaseHne ¢ BEpHbIM OTBETOM
orieHUBaeTcs 1 6a7I0M, HEBEPHBIN OTBET WIIH




BEPHBIM, €CJIM YCTAaHOBJICHBI BCE ero orcyrcTBue — 0 6amnoB (1100
COOTBETCTBUS (TIO3UIIUU U3 OJTHOTO YKa3bIBAETCST «BEPHOY» \ «HEBEPHOY)
CTOJI011a BEPHO COTIOCTABJICHBI C

MTO3UIIMSIMU APYTOTO CTOJIOI1A)

2 3amaHue 3aKpBITOTO TUMA HA [TonmHOE COBMaieHUE ¢ BEPHBIM OTBETOM
YCTaHOBJIEHHE 10CIIE10BATEIbHOCTH oueHuBaercs 1 6amiom, ecinu AOMyLIeHbI
CUMTAETCsl BEPHBIM, €CITU MPABUIILHO OMOKK WM OTBET OTCYTCTBYeT — () 6aos
yKa3aHa BCs [10CIIe10BaTeIbHOCTh LU | (71100 yKa3bIBAETCS «BEPHO» \ «HEBEPHOY)

3 3anaHre KOMOMHUPOBAHHOTO TUIIA C ITosHOE coBIaieHUE ¢ BEPHBIM OTBETOM
BBIOOPOM OJTHOTO BEPHOTO OTBETA U3 oueHuBaercs 1 6amiom, HEBEPHBINA OTBET HITH
YeThIpeX MPEeIOKEHHBIX U ero orcyrcTBue — 0 6amnoB (1100
000CHOBaHHEM BBIOOPA CUUTACTCS YKa3bIBACTCS «BEPHO» \ «HEBEPHOY)
BEPHBIM, €CJI MPAaBWJIbHO yKa3zaHa Ludpa
Y TIPUBE/ICHBI KOHKPETHBIC apTyMEHTHI,

UCIOJIb3yeMble IIPU BBIOOpE OTBETA

4 3amanre KOMOMHUPOBAHHOTO THTIA C [TomHOE COBMaieHUE C BEPHBIM OTBETOM
BbIOOPOM HECKOJIbKMX BapMAaHTOB OTBETA | OLlEHHMBaeTCs 1 OanioM, eciu JOMyIeHbl
13 TIPEVIO’KEHHBIX U PAa3BEPHYTHIM OmHMOKH WM OTBET OTCYTCTBYeT — () 6aion
000CHOBaHKEM BbIOOpA CUUTAETCS (Tn00 yKa3bIBAETCS «BEPHO» \ KHEBEPHO)
BEPHBIM, €CJIU TIPABUIIBHO YKa3aHBI
UGPbI ¥ TPUBEACHBI KOHKPETHBIE
apryMEHTHI, UCIIOJIb3yEeMBbIE TIPH BBIOOpE
OTBETOB

5 3amaHue OTKPBITOTO TUIA € pa3BepHYThIM | [IpaBHIIbHBIN OTBET 3a 3a/1laHUE OIICHUBACTCS
OTBETOM CUMUTAETCs BEPHBIM, €CJIM OTBET | B 3 GaJiia, €Cliu JIOMyIIeHa OHa OIHOKa \
COBITIAJIA€T C STAIIOHHBIM IO HETOYHOCTH \ OTBET MPABWIBHBINA, HO HE
COJICPKAHHUIO U TOJIHOTE noJHbIHN - 1 Gan, ecnu nomyiueHo 6oee |

olMOKY \ OTBET HEMPABUIIbHBIN \ OTBET
orcytcTByeT — 0 6ayioB (1100 ykasbIBaeTcs
«BEPHOY» \ KHEBEPHO)

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCIUIUIMHE OOYYaroOUIUXCs 3a049HON (opMbI
0o0yd4eHwus1, mpeIcTaBlIeHbl B Tabmie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOIBHBIX PabOT

Ne /1t

[TepeyeHb KOHTPOJIBHBIX PaOOT

He npenycmoTpeHo

HHIUKAaTOpPOB,

10.4. Meroauueckue  MarepHalsbl,

XApaKTCPUIYIOIHUX  3Tallbl

OTpeesAoNIe
dbopMUpOBaHUS KOMIIETEHIIUH,

OLICHUBAaHUA
COACPIKATCA B

MPOLELYPbI

JOKaJIbHBIX HOpMaTuBHbIX akTax ['YAIIL, pernameHTHpYyOIIMX NOPSAAOK M MPOLEAypY
IPOBE/ICHUS TEKYILEro KOHTPOJIA YCIIEBAEMOCTH U MPOMEXYTOUHON aTTeCTalluy 00y4aroLIuXcs

I'VAII

11.MeToaudeckue YKa3aHuA AJi o6yqa}0mnxc;1 IO OCBOCHHUIO JUCIHHUITIIMHBI

[enbto MUCHMITIMHBI SIBISETCS — MOJY4YEHHE CTYICHTaMH HEOOXOJUMbIX 3HaHU,
YMEHUH ¥ HaBBIKOB B 00JIaCTH MPOSKTHUPOBAHUS CUCTEM Ha KPUCTAIUIE C UCTIONB30BAHUEM SI3BIKA
onucanus annapatypsl VHDL (Verilog HDL) u cpeas! noanepxku pazpadorunka Quartus I1.




11.1. Meroanueckue YyKkazaHUS Ui OOYYaIOIIUXCS TIO OCBOGHHUIO JIEKIIMOHHOTO
MaTepuaa

OcHOBHOE Ha3HAYEHHE IJIEKIIMOHHOTO MaTepuaja — JIOTHYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE HW3JIOKEHWEe ydeOHoro marepuana. Ha3HaueHWe COBPEMEHHOH JICKIIUH B
pamMKax TUCIUILUIMHBI HE B TOM, YTOOBI MOJNYYUTh BCIO HH(OPMAIMIO 1O TeME, a B OCBOCHUU
(yHIaMEHTalIbHBIX MPOOJSEM JTUCHUIUIMHBI, METOJAOB HAy4YHOIO T[IO3HAaHHWS, HOBEHIINX
JOCTHKEHUN HAydyHOW MBICTU. B yueOHOM mporiecce JEKIHUS BBIMOIHSAET METOA0JIOTHYECKYIO,
OpraHMU3aIMOHHYI0 U MHPOPMAMOHHYIO0 (GyHKUMHU. JIeKIHs pacKpbhIBaeT MOHATHIHBIN anmapat
KOHKPETHOW oO0nacTu 3HaHUA, €€ MpoOJIEeMBbl, JaeT IENbHOE MPEJCTaBICHHUE O TUCIUILINHE,
ITOKa3bIBACT B3aUMOCBA3b C JPYTHUMU AUCHUILIMHAMM.

[Tnanupyemble pe3yabTaThl IPU OCBOCHUU 00YUYAIOIUMUCS JICKIIMOHHOTO MaTepHaa;

— IMOJYy4YCHHC COBPEMCHHBIX, MCJIOCTHBIX, B3aUMOCBA3aHHBIX 3HaHI/II71, YPOBCHB
KOTOPBIX ONpPEIEAeTCs 1IEJIE€BOM YCTAHOBKOM K Ka)K/I0M KOHKPETHOM TEME;

— TIOJy4Y€HHE OIBITa TBOPUYECKOUN pabOThl COBMECTHO C MPEIO/IaBaTEIeM;

— pa3BuTHEe MpOo(ecCHOHANBHO-IEIOBBIX  KAauecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEIIEHOTO TBOPYECKOTO MBITILIICHUS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 HHTEpEca, HEOOXOIUMOTO JJII CAMOCTOSITETFHOM pabOTHI;

— TOJNy4YyeHUEe 3HAaHUH O COBPEMEHHOM YpPOBHE pAa3BUTHS HAYKH U TEXHUKH U O
MIPOTHO3€ UX PA3BUTHS HA OJIMKAMNIIINE TOIBL;

— HAY4YUTBCA MCTOANYCCKHU O6pa6aTBIBaTI) Marcpurall (BI)IZ[@J'ISITI) TJIAaBHBIC MBICIIN U
MOJIOKEHUSI, TPHUXOAUTh K KOHKPETHBIM BBIBOJIaM, IMOBTOPSATh WX B Pa3IMYHBIX
(hopMynHpOBKax);

— TOJy4YeHHE TOYHOIO NOHMMaHUsS BCEX HEOOXOIUMBIX TEPMUHOB U MOHSATHUH.

JIeKIMOHHBIN  MaTepuad MOXET COMPOBOXKAATHCS JIEMOHCTpAIlMel ClalijoB |
WCIIOJIb30BAHUEM pa3/laTOYHOTO MaTepHajla Mpu MPOBEACHUU KOPOTKUX JTUCKycCH 00
O0COOCHHOCTSIX MMPUMEHEHHSI OTACTBHBIX TEMATHK 10 JUCUIUTUINHE.

CTpyKTypa npeaocTaBICHHs JISKIIMOHHOTO MaTepHaa:

— BBeJcHHE (COOOIIEeHNE TEMBI, 11eJ1, TIaHa JIEKIHH, UCIOJIb3YEMbIX HCTOYHUKOB);

— OCHOBHas 4acTh (MOJayda CTPYKTYPHUPOBAaHHOW Hay4dHOW MU y4eOHOIl mHopMaiuwy,
paccTaHOBKa aKIEHTOB, BBIBOJbI 10 KaXKJIOMY IIYHKTY);

— 3akimouyeHue (0000IIeHre OCHOBHBIX HJeH, (popMyIupoBaHHE OOLIUX BBIBOAOB IO
TeMe).

11.2. Metoauueckue ykazaHus JUIst 00y4JaroIMXCs 110 Y4aCTHIO B CEMUHapa
He npeagycmotpeno.

11.3. Meroauueckue ykasaHUs Uil OOydyarolUXCs IO MPOXOXKJIECHUIO MPAKTUYECKUX
3aHATHN
He npexgycmorpeno.

11.4. Metoauueckue ykazaHUs sl OOYyYarOLIMXCS TIO BBINOJHEHHIO J1aOOpaTOPHBIX
pabor

B xozme BbImOMHEHHA J1a0OpaTOpHBIX paboT oOOyyaromuics MOJDKEH YIriayOuTh U
3aKpenuTh 3HaHMs, MPAKTUYECKUE HABBIKH, OBJA/JETh COBPEMEHHON METOJUKOW M TEXHUKOU
SKCHEPUMEHTa B COOTBETCTBUU C KBAJIM(UKAIMOHHONW XapaKTEPUCTHUKOW OO0ydaromerocs.
BeimonHenue nabopaTOpHBIX pabOT COCTOMT U3 3KCIEPUMEHTAIbHO-IIPAKTUYECKOH, PacyeTHO-
AQHAJIMTUYECKOM YaCTe U KOHTPOJIBHBIX MEPOIPUATUN.

BrimonHenne mabGopaTopHBIX PabOT 00yYaroOmUMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3yUYeHHs] TUCLMIUIMHBI, OIpeNeIsieMOi ydeOHbIM IUIAaHOM, W OTHOCHUTCS K CpPEICTBaM,
o0ecreunBaroIluM pelIeHue CIeIyoIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEAO0BaHMsS IMPOLECCOB, SBICHUH U  OOBEKTOB,
M3y4aeMbIX B paMKax JJAHHOW JUCIUILINHBL,



— 3aKperUleHHe, Pa3BUTHE M JCTAIN3AIMA TCOPETHYECKUX 3HAHWH, MOJYYEHHBIX Ha
JICKIUSX;

— TOJydeHHe HOBOW MH(OPMAIUH 110 N3y4aeMOW AUCIUILINHE,

— npuoOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOM  paboTel ¢ 1a0OpPaTOpPHBIM
000py10BaHUEM U IPUOOPAMHU.

3ananue u TpeOboBaHMs K IPOBEACHUIO J1a00OPATOPHBIX paboT

3amanue W TpeOOBaHMUS K IPOBEIEHUIO J1A0OPAaTOPHBIX padboT (GopMyIupyroTCs A
KaX/10i paboThl MpernojaBaTelieM, a TaKKe IMPUBOIATCS B METOJUUECKUX YyKa3zaHHIX
[IpoextupoBanne CBUC u Cucrtem-Ha-kpuctaiie: yued.-meroa. nocooue / H. A. Matseesa, E.
A. CyBopoga, IO. E. Uleitnun. — CI16.: ['YAIIL 2016. — 51 ¢

Crpykrypa u dopma oTueTa 0 J1abopaTopHO paboTe

1. TuTynbHBINA JUCT

2. Lenb u 3a1a4u pabOTHI.

3. Teopernueckue CBEACHUS O METOIaX PEUICHUS TOCTABICHHBIX 3a/1a4.
4. Cxema 1ab0paTOpHOI yCTaHOBKU
5
6
7

. Pe3ynprarel n3aMepeHnii U pacyeToB.
. I'paduueckue 3aBucUMOCTH.
. BeIBOEL.

TpeboBanus K 0hOPMIICHHIO OTYETa O JJA0OPaTOPHOU padoTe

Otuer mo maGopatopHoil paboTe odopmMiIsieTcss B COOTBETCTBUU C TPEOOBAHHSIMH IO
odopmiieHnto TekcToBbix JokyMeHToB 1o I'OCT 7.32-2017 URL: http://regstands.guap.ru/db/
docs/gost _7.32-2017.pdf.

11.5. Metoauueckue ykazaHusi s OOYy4aroIIMXCs M0 TMPOXOXKACHUIO KypCOBOIO
IPOEKTHPOBAHUS/BBIIIOJIHEHUSI KypPCOBOM pabOThI

He npexgycmorpeno.

11.6. Metoandeckue yKazaHus IJisi 00y4arOmUXCs M0 MPOXOKICHUIO CAMOCTOSITEIIbHON
paboThI

B xone BBIMOMHEHUSI CaMOCTOSITENIPHOM PabOThI, 00yJarONIUiiCs BBITIOIHAET PaboTy Mo
3aJJaHUI0 M TPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelis, HO 06e3 ero HernocpeacTBEHHOro
y4acTusl.

Jns oOyuaromuxcst 1mo 3aoyHoi ¢opme OO0ydeHHus, camMocTosiTeNbHas paboTa MOXKET
BKJIIOUYATh B c€0s1 KOHTPOJIbHYIO paboTy.

B mnpouecce BBINONHEHHUsSI CAMOCTOSITENBHONW paboThl, y oOydaromerocst popMHpyeTcs
1esnecoo0pa3Hoe IUIaHUPOBaHUE pabovero BpEMEHH, KOTOPOE MO3BOJIIET UM pa3BUBaTh YMEHUS
U HaBBIKM B YCBOGHHMU U CHUCTEMAaTH3allMM NMPUOOpETaeMbIX 3HaHUM, 00ecreynBaeT BBICOKUI
YpOBEHb YCIEBAEMOCTH B MEPUOJ OOy4YEeHMs, MOMOIaeT TMOJIYYUTh HABBIKUA IIOBBIILICHUS
npo¢ecCHOHaIBHOTO YPOBHS.

MetoauueckumMi ~ MaTepuaiaMH,  HANpaBSIIONIMMH  CaMOCTOSITENIbHYIO — paloTy
00yYaroIuX CASIBISIOTCS:

—  y4eOHO-METOJNYECKUN MaTepHa 1o TUCIHILIHNHE;

— METOJIUYECKHE YKa3aHHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i 00ydYaromumxcst
10 3a04HO (hopMe OOydeHHS).

11.7. Meroauueckue yka3zaHus g OOyYaIOIIMUXCS MO TPOXOXKACHUIO TEKYIIETOo
KOHTPOJIsI YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCHEBAEMOCTH MpEAyCMaTpPUBAeT KOHTPOJb KadecTBa 3HAHUUN
00yJaromuXcsi, OCYIIECTBIIIEMOTO B TEUECHUE CEMECTpa C IIeNIbI0 OICHUBAHMS XO0Jla OCBOCHUS
JUCIUTIAHBI.



Cucrema OLEHOK IpH IMPOBEIECHUU IMPOMEXKYTOYHOM aTTECTallMM OCYLIECTBISETCS B
cooTBeTcTBUU ¢ TpeOoBaHusMu [lonoxenuit «O TekyleM KOHTPOJE YCIIEBAEMOCTH U
OpOMEXyTOuHOW aTrectanuu cryaeHToB ['YAII, oOydarommxcss mo mnporpamme BBICILIETro
obpazoBanus» u «O MOIYJbHO-PEUTHHTOBOM CHCTEME OIICHKHM KadecTBa Y4eOHOW paboThl
ctyneHtoB B 'Y AIDy.

11.8. Metoauueckue ykazaHHs A 0OyYaIOUIMXCS MO MPOXOXKICHUIO MPOMEXKYTOUHOU
aTTeCTalllu.

[IpomexxyTounass  arrectanuss  OoOyyaloOIIMXCsl — IpeAycMaTpuUBaeT  OLCHUBAHUE
MIPOMEXYTOUYHBIX U OKOHYATEJIbHBIX PE3yJbTaTOB 00yuYeHHUs Mo nucuuiuinHe. OHa BKIIIOYAET B
ceOst:

— D9K3aMeH — ¢opMma OLEHKH 3HAHHWH, MOJYYEHHBIX OOydYaloUMMCsS B Ipolecce
U3y4YeHMs] BCeH AMCLUUIUIMHBI WK €€ YacTH, HaBBIKOB CaMOCTOSATENIEHOW paboThl, CHOCOOHOCTH
OPUMEHATh MX Ul pEIICHHs MPAKTUYECKUX 3ahady. DK3aMeH, Kak IpaBUilo, IMPOBOAMUTCS B
NEPUOJ HK3aMCHALIMOHHOW CECCHMM M 3aBEPIUACTCS AaTTECTALMOHHOW OLICHKOW «OTJIIMYHOY,
«XOPOILIOY», «YAOBIECTBOPUTEIBHO», «HEYIOBIETBOPUTEIHHOY.

Cucrema OLEHOK IIpH IPOBEICHUM IPOMEKYTOYHON AaTTeCTallMd OCYIIECTBISIECTCA B
coorBercTBUM ¢ Tabmuuedt 14 u TpeboBanusmu Ilonoxenuit «O TekymeM KOHTpoOJEe
YCIIEBaEMOCTH M IPOMEKYTOUHOM arTectanuu ctyaeHToB 'Y AIl, oOygaromuxcs 1o mporpamme
BeIciiero oOpas3oBaHus» U «O MOIYJIBHO-PEHTUHTOBOM CHUCTEME OLIEHKM KadecTBa y4eOHOMH
pabotsl ctyneHToB B ['Y AIly.



JIuct BHEceHUs! U3MEHEHUH B pabouyro MporpaMmy AMCHUIUINHBI

Jlata BHECeHHS
W3MEHEHHUH U
JOIIOJIHEHHUIA.

IToammcek BHECIIETO
W3MEHEHHUS

CopeprxkaHue U3BMEHEHUM U JOTIOTHEHUI

Jlata 1 Ne

IIPOTOKOJIA
3acelaHus
Kadenpsl

Iloanuce
3aB.
kadeapoit
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