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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Hucuurivaa 51.B./1B.04.04 IIporpammupoBaHue [i/1s IpOrpaMMUpPyeMbIX JIOTUUeCKUX UHTerpaibHbIX
CXeM OTHOCHUTCS K YacTH, opMHUpyeMoli yuacTHUKaMU 00pa30BaTe/IbHBIX OTHOIIEHHU 00pa3oBaTe/ibHOM

NpOrpaMMBl.

2. IInanupyemble pe3y/ibTaThl O00yYeHHsI 1O JAUCIUIUIMHE, COOTHECEHHBbI€ C TUIAHHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/IbHON MpPOrpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
JAOCTYDKeHHMsI KOMITeTeHI[U)

npumeHsimb
Mamemamuueckue
MemooObl, cucmemHoe
U NpuKnaoHoe
npoepammHoe
obecneueHue 0/
peweHus 3a0au
HayuHoll
dessmesbHOCMU

memodono2uu pazpabomku
CUCMEMHO20 U NPUKAAOHO20
npoepammHozo obecneueHust
0415 pelueHust 3a0au Hay4yHoll
OesimesnbHOCMU

IIK-5.2: Ymeem npumeHsamb
munosble Mamemamuyeckue

MemoObl U Memooo/102uul

Memoouky onucaHus
UHMe2panbHbIX CXeM HA npuMepe
s3bika System Verilog 0as
peueHus 3a0ay HayuHou
desimeabHOCMU.

IIK-5.2:
YMETDb

dopmupyemsbie IlnanupyeMbie pe3y/bTaThl 00yUeHHs M0 AUCHUIUIMHe | HanMeHOBaHHe OLIeHOYHOTO CPeCTBA
KOMIIeTeHI{NH (Mofgyn0), B  COOTBETCTBMM C€  HWHJAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMITeTEHLIUH) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{MU 10 JUCIUII/INHE KOHTPOJIA MPOMEe)XyTOUHOM
(xon, cozieprkaHue ycreBaemMoCTH aTTecTanu
WH/IMKaTOopa)
IIK-12: CnocobeH IIK-12.1: 3Haem ocHogHble IK-12.1: IIpakmuueckoe
paspabambieams u MemoObl pazpabomku 3HATH 3adaHue 3quém:
npumeHAmb Mamemamuueckux memodos, | Memoduky onucanus KOHMDObHbLE
mamemamuyeckue P
CUCMEeMHO20 U NPUKAAOHO20 UHMe2panbHbIX CXeM Ha npumepe
MemoOdbl, cucmeMHoe . 60npochl
npozpammHozo obecneueHust |a3bika System Verilog oas
U NpuKknaoHoe
npozpammoe 04151 peweHus 3a0au pelieHuUst npou3800CMeeHHO-
obecneverue dns npou3800CMeeHHO- MmexHOM02UHecKUX 3a0au.
peuweHus 3a0au MexHO102U4eCKOU
npou38o0CMeeHHO- OesimesnbHOCMU
P ? IK-12.2:
MmexHo/fo2uYecKou IK-12.2: Ymeem oyeHugamb YMETB
OesimenbHOCMU mpyooemMKocmb paspabomku
oyeHusamb mpyooeMKOCMb
Npo2pammHbIx cpedcms 0151
pazpabomku npozpammHbIX
peweHust 3a0au
cpedcms Ha s3blke System
npou3eo0CMBeHHO- .
N Verilog dns peweHus
MmexHO02UUeCKOLl
npou3800CMeeHHO-
desimeabHOCMU
mexHOM02UHecKUX 3a0au.
IIK-12.3: imeem HaebIKu
pazpabomku cucmemHoz20
npozpammuozo obecneuenus | [TK-12.3:
0415 peweHus 3a0ay YMETb
npou360dcmeeHHo- ITpumeHsimb Ha NPAKMUKe A3bIK
MEXHOA02UECKO System Verilog 05 peweHus
desmebHOCU npou3800CMeeHHO-
mexHO102UHecKUX 3a0au.
IIK-5: CnocobeH IIK-5.1: 3Haem munosble IIK-5.1: IIpakmuueckoe
paspabambieamsb u mamemamuueckue memoobt u  |3HATH 3a0aHue 3quém:

KonmponbHble

80npochl




paspadomku CUCMeMHO20 U
NpuKAadHo20 NPOPAMMHO20
obecneueHust 045 peleHust
3a0au HayuHoll desmenbHOCMU
IIK-5.3: Umeem HasblKu
paspabomku cucmemHo20 u
NpuKAadHo20 NPO2PAMMHO0
obecneueHust 04151 pelieHUs
3adau Hay4Hotl
desimenbHOCMU

IIpumensimb munosble
mamemamuyeckue Memoobl u
Mmemodono2uu pazpabomku
CUCMEeMHO20 U NPUKAAOHO20
npo2pammHo2o obecneyeHus,
UCno/b3ylowjuecs 8 A3blke
System Verilog 015 peweHus

3a0ay HaQy4HoU OesimebHOCU.

IIK-5.3:

YMETD

Paspabambieamb cucmemHoe u
npukaadHoe NpoepammHoe
obecneueHue Ha s3bike System
Verilog das pewenus 3adau
HayuHoll dessmeabHOCMU.

3. CTpyKTypa H cojep>XxaHue JUCLUIL/IMHbI

3.1 TpyA0eMKOCTb AMCLUII/TUHBI

OoyHasn

O011as TPY/J0EMKOCTD, 3.e. 3

Yacos 1o yue0HOMY IJIaHY 108

B TOM UHCJIe

ayUTOpHbIE 3aHATHSA (KOHTaKTHasi padoTa):

- 3aHATHA JIEKIIUOHHOI0 THUMA 16

- 3aHATHS CEMHHAPCKOr0 TUMNA (MpaKTHYeCcKue 3aHATHS / TabopaTopHbIe padoThi) 16

- KCP 1

caMocTosTe/IbHasA padora 75

IIpoMe)xyTouHasi aTTecTamus 0
3auér

3.2. CojeprkaHue JUCHUTIUHEI

(cmpykmypupoeaHHoe no memam (pasdeinam) C YKa3aHueM OmMEe0eHHO20 Ha HUX Ko/auuecmed
akademMuyecKux uacos u 8uobl yueOHbIx 3aHamull)

HaumeHoBaHue pa3fiesioB U TeM JUCLIATUIMHBI

Bcero B TOM UMCJIe
Yacel
( ) KonTakTHas pabora (paboTa Bo
B3aMMOJIeiCTBUH C MIPEerofiaBaTesieM),
Yachl U3 HUX
3aHATHS CamocrosiTesibHast
CEeMHHApCKOro paGora
3aHATus THTA obyuarowerocs,
JIEKLIMOHHOTO | (npakThueckue | Bcero vacel
THUMa 3aHsATHsA/1abopa
TOpHbIE
PaboThI), Uackl
o b b b b
0 0 0 0 0




OcHogel System Verilog 5 2 1 3 2
OcHOBBI HcMoab30BaHust Quartus 1 ModelSim 11 2 1 3 8
VGA: O630p crangapta VGA U ero UCnosib30BaHUe 15l B3aUMO/eHCTBHS C 10 9 ) 4 6
JMCIUIesIMU B rpauuecKux MpUIoyKeHUsIX.
Peructpsl caBura: BeesieHre B percTphl CABUra, UX TUIBI U IPUMeHeHNe 12 9 ) 4 8
TIpY M0C/Ie[JoBaTe/IbHOM XpaHEeHUH U repejjaye JaHHbIX.
CermMeHTHpOBaHMe CJI0B C ITOMOILbIO C/IBUTOBOrO peructpa: Vcrnonb3oBaHue
CABUrOBBIX PErMCTPOB AJIS1 YIIPAB/IeHUsI HECKO/IbKUMY CerMeHTaMU Ha 12 2 2 4 8
JICTI/Iee WU B IPYTUX MPUIOXKEHUSIX.
CueTuuky: TUITBI CYUETUMKOB U UX IPUMEHEeHUN. 14 2 2 4 10
PacniosHaBanue necHu: Mcrnonb3oBanue capura FSM s pacriosHaBaHMst 14 5 ) 4 10
MeJIOJUU.
KoHeuHble aBTOMaTHI: Peann3aliiss KOHeUHbIX aBTOMATOB B BU/e 15 9 ) 4 1
VHTerpa/IbHbIX CXeM.
Peanu3zanyisi cTeKOBOW MaIlIMHBI 151 BBIYMC/IEHNS] MaTeMaTHYeCKUX

. 14 0 2 2 12
BbIpa)KEHUH.
ATrecrtarus 0
KCP 1 1
Wtoro 108 16 16 33 75

Cojep)kaHue pa3/ie/ioB M TeM AUCIUILUIUHBI

OcHoBrl System Verilog

OcHoBbI Hcnonb3oBaHug Quartus 1 ModelSim

VGA: 0630p crangapta VGA U ero UCIo/ib30BaHue [/ B3aUMOZEHCTBUS C JUCTIIeSIMU B rpadHuecKux
TIPUIOKEHUSIX.

Peructpsl caBura: BBefjeHue B perucTphl CABUra, UX TUIIbI U IPUMEHEeHWe TIPY MoC/iej0BaTelbHOM XpPaHEeHU! U
repezaue JaHHbIX.

CermeHTHpOBaHUe CJIOB C TIOMOIIIBIO CABUTOBOTO pervcTpa: Mcrmomb3oBaHye CABUTOBBIX PETUCTPOB ISt
yIpaBJ/ieHUs HeCKOJLKUMU CerMeHTaMU Ha [IUCIIiee UK B APYTUX TIPUIOXKEHUSIX.

CueTuuky: TUIBI CUETUMKOB U UX TIPUMEHEeHUH.

Pacnio3znaBanue necun: Vcrione3oBanue casura FSM i pacrio3HaBaHus MeOJUN.

Koneunsle aBToMathl: Peanu3aliyisi KOHeUHBIX aBTOMATOB B BU/le MHTerPalbHBIX CXEeM.

Peanmu3ariyist CTeKOBOM MaIlIMHBI [J1s1 BEIUNC/IEHUS] MaTeMaTHUeCKUX BbIDAyKEHUM.

4. YuedHO-MeTOANUYECKOE 00ecrieueHrne CaMOCTOATEe/TbHON PaboThl 00yUarOIUXCA

CamocrosTenbHasi paboTa 00yJaroLU[UMXCsi BK/IOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM M
3a[jaHUsAM ZIJIs1 TeKYIero KOHTPOJISi U TIPOMEKYTOUHOUW aTTeCTallMyd T0 UTOraM OCBOEHWS JUCLIATITUHEI
MPUBE/IEHHBIM B TI. 5.

1. OsBug M. Xappuc u Capa JI. Xappuc LludpoBasi cxemMoTexHHKa U apXUTeKTypa KomIbtoTepa //
Morgan Kaufman © English Edition 2013. — 1662 c.

2. ©p3HK bpyHo ITporpammupoBanne FPGA a1a HaunHaromyx / rep. ¢ anri. C. JI. ITnexanosou; nog,
Hayu. pezi. A. FO. Pomanosa, IO. B. Pesnua. — M.: [IMK Ilpecc, 2022. — 304 c.

3. SystemVerilog Tutorial. URL: https://www.asic-world.com/systemverilog/tutorial.html (gaTa
obparrenust 25.11.2023)



4. Pong P. Chu FPGA Prototyping by Verilog Examples: Xilinx Spartan-3 Version // Published by
John Wiley & Sons, Inc., Hoboken, New Jersey. 2008. - 521 p.

5. @®OoHJA OLEHOYHBIX CPEJCTB //Il TEKYIero KOHTPOJIA YCIEeBaeMOCTH W HNPOMEXYTOYHOM
aTTecTalyy Mo JUCIUIIMHE (MOY/II0)

5.1 TunoBble 3afiaHUs, HeO0X0JUMBbIE /ISl OLEHKH pe3y/IbTaTOB 00y4YeHUsI MPU MPOBeJeHUH
TeKyIlero KOHTPOJisl yCIIeBaeMOCTH C yKa3aHHeM KpHuTepHeB UX OLleHNBaHUSA:

5.1.1 TunoBbie 3agaHusa (oLeHOuUHOe cpeAcTBO - IIpakTHueckoe 3ajaHue) /i1 OLEHKHU
chopmupoBaHHocTa KommnereHnuu ITK-12:

1) Peanu3arus cymmaropa Ha si3bike System Verilog.
2) OnrcaHve KOHeYHOr0 aBTOMara J1Jis1 paclio3HaBaHUs Bel|eCTBEHHBIX UHMCeJL.
3) Peanu3aniyist KOHEUHOTO aBTOMAaTa pacrio3HaBaHUs C/I0Ba Ha si3bike System Verilog.

5.1.2 TunoBbie 3agaHusa (oLeHOUHOe cpeAcTBO - IIpakTHueckoe 3ajaHue) /1 OLEHKHU
copmupoBaHHocTH Komnerennuu ITK-5:

1) Peanusayus KaabKyasmopa ¢ ucnonb308aHUeM 8eKmopa pe2ucmpos.

2) Peanu3ayus KanabKyasimopa ¢ 3anoMUHaHueM OaHHbIX 8 NaMsimu U 8bI60O0OM pe3y/ibmamoe 8

0ecsimuYHOM npeocmasneHuu.

Kpurtepuu ouenuBanus (oneHouYHoe cpeAcTBO - IIpakTHUecKoe 3ajaHue)

OneHka Kputepuu orjeHuBaHus

BbImosiHeHbI Bce WM O0JIbITIasi YaCTh STAMOB PelleHus 3a/laudl WK 3a/lada peleHa C
3aUTE€HO |He3HauMTe/JbHbIMH HeZloueTaMu. Ko 1 pe3y/bTaThl pabOThI Mpe/[CTaB/IeHbI MTPEIo/JaBaTe o B
CPOK.

BeimosiHeHbI He Bce 1abopaTopHble PabOThI WM BLITIOJTHEHBI He B TIOTHOM 00beMe (TIpe/iCTaBieHo
He TI0/THOe OMKCaHKe 3TarloB BHINOIHEHUS 3a/laHui, KoJ, paboTaeT HEKOPPEKTHO, pe3y/bTaThl
paboThI He TIpe/ICTaB/IeHbI ITPEToZaBaTeo).

He
3a4TeHOo

5.2. OnucaHue MIKaJI OLeHNBAaHUA Pe3y/IbTaToB 00y4yeHHs 10 JUCIUIIMHE ITPH MPOMe)XyTOYHOMH
arTecTanuu

IITkana oneHUBaHUsi C()OPMHPOBAHHOCTH KOMIIeTeHLINMI

Yposen
b
Hey/I0BJIeTBO OB/IETBO OuYeHb
copmu MJ10X0 YA P | YA XOpOIIIo OT/IMYHO NPeBOCX0HO
pOBaHH HTe/IbLHO pHTeTbHO X0poIIo

0CTH
KoMIieTr

eHIMIH He 3aUTeHO 3aYTeHO




(uHAMK
aropa
JAOCTHIK
YpoBeHb
OtcytcTBHE YpoBeHb poset
o . 3HaHU B
3HaHUU MuHrManeH | 3HaHUM B oGBeme YpoBeHb
TEOpeTHUeCcKOro 0 obneme, ’ 3HaHUH B
YpoBeHb COOTBETCTBY YpoBeHb
Marepuara. ” JIOMyCTUMBI | COOTBETCTBY obbeme, o
3HAHUM HIDKe " 10111eM 3HaHUH B
HeBo3MO>KHOCTB 1l ypoBeHb 1o11eM COOTBETCTB
MHHHMAa/bHBIX . rporpamMme o6neme,
3HaHUS | OLIEHWUTb MIOJIHOTY N 3HaHUM. rporpamMme yiolieM
o TpeboBaHUH. TIOJITOTOBKH TIpeBBIIIAOLIe
3HaHUI JonyleHo MOJTOTOBKH! rporpaMme
Hmenu mecto . Jomy1ieHo M MporpamMMmy
BCJ/Ie/ICTBUE MHOTO . JomyeHo MOATOTOBK
rpy6ble omMOKH HECKOJIbKO TOATOTOBKHU.
OTKasa HerpyobIx HECKOJIbKO u. Ommbok
HecylecTBe
obyyarorerocst T omboK HerpyobIx HHEIX HeT.
oTBeTa oInb0oK
ommbok
IIpogemoHc
TPUPOBAHBI
IIpogemoHC PHp
IIpogemoHc | Bce
[IpogemoHC | TpupoOBaHbI
TPUPOBaHbl | OCHOBHBIE
TPUPOBaHBI | BCe
BCE yYMeHHsI. IIpogemMoHcTp
OCHOBHBIe OCHOBHBIE
OtcyTcTBUE OCHOBHBIE Perenst HMPOBaHkbI BCe
ITpu perennn yYMeHUSI. YMeHUSI.
MHHUMa/bHbIX YMeHUSI. BCE OCHOBHBI®
o CTaH/IapTHBIX PeruieHsl Pewuens! Bce
YMeHHH. PelrteHsl Bce | OCHOBHBIE YMeHUSI.
3a7lad He THUIIOBbIE OCHOBHbIe
HeBo3M0OXXHOCTB OCHOBHBIE 3ajauu C Perens! Bce
MPOJIEMOHCTPUP | 3afauu C 3ajlauu C
OLIeHWTDb Hajuue 3a71aunl. OTZeNbHBIM | OCHOBHEIE
Ymenus o OBaHbI HerpybbIMU | Herpy6bIMU
yMeHHU BemmonHeHs! | U 3ajlaun.
OCHOBHbIE olmMOKaMH. | OLIMOKaMHU.
BCJ/Ie/ICTBUE BCe 33/laHUsl | HecyllecTB | BoimosHeHbI
ymeHust. imeu | BreinonHeHs! | BbinosHeHb!
OTKasza B TIOJIHOM €HHBbIMU BCe 33/laHuf, B
MecTo rpy0Obie BCE BCe 3a/IaHust
obyuaroiierocs ot obbeme, HO | HeoueTaM | TOJHOM
oIMoKH 3afiaHuis, HO | B TIOJTHOM
oTBeTa HEKOTOpbie U, obneMe 6e3
He B obbeme, HO
c BBITIO/THEH HeJ|04eToB
TIO/THOM HeKOoTopble
HefjoueTaMH | bI BCe
obbeme c
3ajlaHys B
He/loueTaMu
TOTHOM
obbeme
Nwmeetcs
OtcyTcTBHE IIpogemoHC IIpogemoHc
MHHUMaJbH IIpogemoHC
6a30BbIX ITpu pereHNN o TPHPOBaHbI TPUPOBAHBI
bl Habop TPHPOBAHbI IIpogemoHCTp
HaBBIKOB. CTaH/|apTHBIX 6asoBble HaBBbIKU
HaBBLIKOB 0a3oBbIe HMpOBaH
HeBo3MO>KHOCTb 3ajlad He HaBBIKY TIPA npu .
b0 ¢ HaBBIKY IIPA TBOPYeCKHUH
OLIeHWTb Ha/luue | TPOAEeMOHCTPUP pelieHUn perieHnu
HaBbiku perIeHust pelLeHnH TIOAXOZ, K
HaBbIKOB oBaHb! 6a30BbIe CTaH/|apTHbI HecTaHAapT
CTaH/lapTHEI CTaH/|apTHBI pelIeHHI0
BCJ/Ie/ICTBUE HaBbIKU. VMenu X 3afia4 C HBIX 33/jau
X 3a/lau C X 33724 Oe3 HeCcTaHJapTHbI
OTKaza MecTo rpy0Obie HEKOTOPBIM 6e3
HEeKOTOPbIM omuboK 1 X 3a/iau
obyuarorerocsi ot | OmUOKH u OIMOO0K U
u He/|0YeToB
oTBeTa He/loueTaMu HeJJ0UeToB
He/0ueTaMHu
IIIkana OLI€EHUBAHHUA ITPH ITIPOMEXYTOUYHOU aTTECTAllUHA
Onenka YpoBeHb NOJrOTOBKH
TPeBOCX0/{HO Bce xommnereHUMM (Y4acTM KOMIIeTeHLMH), Ha (OpPMHpOBaHME KOTOPBIX HarpasjeHa
JUCLIMIUIMHA, COPMHPOBAaHBI HAa YpPOBHe He HIDKe «IIPEeBOCXOAHO», IMPOJeMOHCTPHPOBAHbI
3HaHUS, YMeHUs, B/afleHUsi [0 COOTBETCTBYIOLMM KOMIIETEHL[USSM Ha YPOBHe BBbIlIe
Tpe/lyCMOTPEeHHOT0 TIPOrpaMMOi
OTJINYHO Bce KommereHIM (YacTW KOMITeTeHLMH), Ha (OpPMHpOBaHHe KOTOPBIX HarpaBieHa
3a4YTeHO

AUCLIMIVIMHA, CCl)OpMPIpOBaHLI Ha YPOBHE He HIXKe «OT/IMYHO».

04YeHb Xopouio

Bce

KOMIeTeHLUHW (Y4acTu KOMIIeTeHLUH),
MUCHIUTUTAHA, C(OPMHUPOBAHBI Ha YPOBHE He HIDKE «0UeHb XOPOIIIO»

Ha (QopMupOBaHKe

KOTOpbIX HallpaBJ/ieHa




XOpOI1110 Bce komrmeTeHIMM (YacTH KOMIlETeHIMM), Ha (OpMUpOBaHME KOTOPLIX HarpaBjeHa
JUCLIMTUTAHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «XODPOLIO».

yaoBjieTBopuTenb | Bce komreTeHIMM (UacTd KOMIIETeHIMH), Ha (OpMUpOBaHMEe KOTODLIX HarlpaBjeHa
HO JUCLIIUIAHA, C)OPMHPOBaHLI HA YPOBHE He HIDKE «Y/IOBII€TBOPUTEIBHO», TP 3TOM XOTS OBI
O/iHa KOMITeTeHIMs1 ChOPMHPOBaHa Ha YPOBHE «Y/IOBJIETBOPUTENIBHO»

He 3a4TeHO

HeyjoB/eTBopuTe | X0Ts Obl OHa KOMIIeTeHLMsE CHOPMHUPOBaHA Ha YPOBHE «HEY/|OBIE€TBOPUTEIBHOY.
JIBHO

TJI0XO0 XoTs1 6bI 0/JHA KOMITIETeHLUs1 ChOPMHUPOBAHA HA YPOBHE «ILIOXO»

5.3 TunoBble KOHTPOJ/IbHBIE 3aflaHUsl WM HWHbIe MaTepHa/ibl, He00XoAWUMBbIe A/ OLIEHKHU
pe3y/ibTaToB 00yYyeHHsi Ha MNPOMEXKYTOYHOM aTTeCcTalMiM C YKa3aHHeM KpHUTEePHUEeB HX
OL|eHUBaHMS:

5.3.1 TunoBbie 3apaHusa (oreHOUHOe CpeAcTBO - KOHTpo/sibHbIE BOMPOCHI) A/ OLIEHKH
copmupoBanHocTu KomnereHuu [1K-12

1. Crangapt VGA. Peanu3zaliiysi HHTerpaJbHBIX CXeM C BBIBOZIOM MH(OPMaIK Ha SKpaH.

2. I[IpuHuune! ucnonb3oBanus Quartus A1 Baumogecteus ¢ FPGA miaramu.

3. [NogkmtoueHre BHelIHKX ycTpoiicTB K FPGA miaTe Ha rmprMepe BCeHarpaB/ieHHOTO MUKPOGoHa.

4. Cueturku B MoAy/isix System Verilog. [IpUHIUIIBI TOCTPOEHUS UHTETrPATbHBIX CXeM, 3aBUCSIIHX OT
TaKTOBOM YaCTOTHI.

5. [IpuHLMnbI peanu3alii KOHEUHBIX aBTOMaTOB Ha si3blke System Verilog.

6. Peanu3aniyisi CTEKOBOM MaIlIMHBI /IJ1s1 BEIUMC/IEHUS MaTeMaTHUeCKHX BEIpDayKEHMM Ha si3bike System Verilog.

5.3.2 TumnoBbie 3asaHusi (oLeHOUHOe CPeACTBO - KOHTpoO/bHbIE BOMPOChI) /A OLEHKHU
copmupoBanHocTu KomnereHuu [1K-5

1. Ilenu v 3ajaum UCMO/IB30BaHUSI MHTEIPa/IbHBIX CXEM.

2. Mopaymm B System Verilog. TIpUHIUITEI OITUCAHUS UHTETPATBHBIX CXEM.
3. OcHOBBI UCMOMB30BaHusE ModelSim /7151 oT/1aIkKK UHTerpaibHbIX CXeM.
4. TIpyHLUIIBI UCII0/Ib30BaHUsL PETUCTPOB C/IBUrA.

5. Koneunble aBTOMaThbl. OCHOBHBIE TTOHSITHS.

Kputepuu onjeHuBaHus (oLieHOUHOe cCpeCcTBO - KOHTpo/IbHbIe BOIIPOCHI)

OueHka Kpurepuu oLieHuBaHUs

3a4TeHo CTyJeHT ian pa3BepHYTHIN OTBET Ha BCe BOTIPOCHI Oe3 CyIieCTBEHHBIX OIINOOK.

He 3auTeHo [Ipu OTBeTe CTyJeHT JoMycKaeT rpyObie OIMOKM B OCHOBHOM MaTepHare.

6. YueGHO-MeTOfMUeCKOe 1 HH(OpMaLOHHOE 00ecrieyeHHe JUCHMILTHHBI (MO/y/151)

OcHOBHasi TuTeparypa:

1. dsBua M. LudpoBasi cxeMoTexXHHUKa U apXUTeKTypa KOMIbloTepa : MoHorpadwus / [1ssug M. Xappuc;



Capa JI. Xappuc. - Mocksa : JIMK-npecc, 2018. - 792 c. - ISBN 978-5-97060-570-7., https://e-
lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=772995&idb=0.

[ononHuTenbHas TUTepaTypa:

1. Yenuna U. B. ITpoektupoBanue 1judpoBbix ycrpoiicts Ha [TJIVIC : yueGHoe mocobue fist BY30B /
Yienuna U. B. - 2-e u3g., crep. - Cankt-ITetepOypr : Jlanb, 2023. - 408 c. - Knura u3 kosnekiyu JlaHb -
Nudopmaruka. - ISBN 978-5-507-47049-5., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=863478&idb=0.

[TporpammHoe oGecrieueHre 1 VIHTepHET-pecypchl (B COOTBETCTBHHU C COJiep>KaHUeM JIMCIATUIMHBI):

1. OnepaiuoHHbIe cucTeMbl ceMelicTBa Microsoft Windows, nutiensust no noamnvcke Microsoft Imagine.
2. Bpay3ep Google Chrome, npesoctaBnsieTcst 6eCryiaTHO Ha YC/IOBUSIX JIUT[EH3UOHHBIX COTJIAIlleHni Ha
TIpOrpaMMHOe obecrieueHre C OTKPBITBIM UCXOJHBIM KO/IOM.

3. Cpepa pa3pabotku cemetictBa Microsoft Visual Studio, miien3us o nogmnvcke Microsoft Imagine.

4. Cuctembl MogieniipoBanus Intel Quartus, ModelSim

7. MaTepHa/IbHO-TeXHHYECKOoe o0ecreyeHHe JUCHUILIMHBI (MOY /1)

YueOHble ayAUTOPUU [I/IsI TIPOBeZIeHUs] YueOHBIX 3aHATUM, TpeAyCMOTPeHHBIX 0Opa3oBaTe/bHOU
MIPOrpaMMOM, OCHal[eHbl MYJbTUMeAUMHBIM 000pyZoBaHUeM (TIPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpefcTBaMU 00yueHUs, KOMITbIOTepaMH.

[MomerieHyst A7IsT CAaMOCTOSITIbHOM paboThl 00YYalOIMXCSI OCHAIL[eHbl KOMITbIOTEPHON TEeXHUKOW C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/€KTPOHHYIO
nH(OpMaIMOHHO-00pa3oBaTebHYIO Cpefy.

IIporpaMma cocrtaBneHa B cooTBeTcTBUM C TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIO
noarotoBku/cneruanbHoctu 01.04.02 - [pukiajHas MaTeMaTvka U MHGOpMaTHKa.

ABTtop(b1): Ko3unoB EBrennit AnekcaHZpoBUY, KaHWJaT TEXHUUECKUX HayK.
3apepyromumii Kadepoii: MeepoB Mocud bopucoBuy, KaHAWAAT TeXHUUECKHUX HaYK.

[TporpamMma oiobpeHa Ha 3acefjaHUM MeToANUeCKoi Komuccuu ot 13.12.2023, mpoTtokos Ne 3.
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