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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Hucuurivya 51.B./1B.01.03 BeezeHue B iporpaMMUpOBaHue 1 [IpOrpaMMUPYeMBbIX JIOTUYeCKUX
WHTEeTPaTbHbIX CXeM OTHOCHUTCS K UacTH, (GOpMUPYEMOM yuaCTHUKaMU 00pa30BaTe/TbHbIX OTHOIIEHUH
obpa3oBaresIbHOM POrpaMMmBI.

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

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
npo2pammHozo obecneueHust  |a3bika System Verilog oas
U NpuKknaoHoe
npozpammoe 04151 peweHus 3a0au pelieHuUst npou3800CMeeHHO-
obecneverue dns npou3800CMeeHHO- MmexHOM02UHecKUX 3a0au.
peweHusn 3a0au mexHo/02UuYecKoll
npou38o0CMeeHHO- OesimesnbHOCMU
P ? IK-12.2:
mexHono2u4eckou ITIK-12.2: Ymeem oyeHusamb [IK-12.2:
desimesbHoCMU e
mpyooemMKocmb paspabomku
Py basp YMETB
Npo2pammHbIx cpedcms 0151
oyeHu8amb Mpyo0oeMKOCMb
peweHust 3a0au
pazpabomku npozpammHbIX
npou3eo0CMBeHHO-
N cpedcms Ha s3blke System
MmexHO02UUeCKOLl .
Verilog 0ns peweHus
desimeabHOCMU
npou3800CMeeHHO-
IIK-12.3: imeem HaebIKu
MexHOM02UHecKUX 3a0au.
pazpabomku cucmemHoz20
npo2pammHo20 obecneueHus
011 peweHus 3a0au HK-12.3:
npou3eo0CMeeHHO- YMETD
MEXHOA02UECKO IIpumeHsmb Ha NPAKMUKe A3bIK
desmenbHOCMU System Verilog 0as peweHus
npou3800CMeeHHO-
mexHOM02UHecKUX 3a0au.
IIK-5: CnocobeH IIK-5.1: 3Haem munosble IIK-5.1: IIpakmuueckoe
paspabambieamsb u Mmamemamuyeckue memoobl U |3HATH 3a0aHue 3quém:
NpuMeHsmb Memodoo2uu paspadomku Memoduky onucaHus KOHMDOAbHbIE
mamemamuyeckue P
CUCMeMHO20 U NPUKAAOHO20 UHMe2panbHbIX CxeM HA npuMepe
Memoodbl, cUCmMeMHoe ] 60npocChl
npoepammHoezo obecneueHuss  |a3bika System Verilog oas
U npuxknaoHoe . .
npozpammoe 0151 peuleHus 3a0ay HaQy4yHoU | pewleHust 3a0a4 Hay4Holl
obecneuenue s desimeabHOCMU desimeabHOCMU.
peweHus 3a0au IIK-5.2: Ymeem npumeHsamb
HayuHou munoeble Mamemamuyeckue
Y [IK-5.2:




OdessmeabHOCMU MemoObl U Memooono2uu YMETb

pazpabomku cucmemHoz0 u TIpumenssmb munosbie
NPUKAAOHO20 NPOZPAMMHO20 | Mamemamuyeckue Memoobl U
obecneueHust 04151 peuwteHUs Memooon02ul, UCNOAb3YIOWUECs
3a0au HayuHoll desmenbHocmu |8 a3bike System Verilog 015
IIK-5.3: Umeem HasbIKu pewleHus 3a0ay HayuHotl
pazpabomku cucmemHoz0 u desimenbHOCMU.

NpUKIadHO20 NPO2PAMMHO20

obecneueHus 05 peweHus TIK-5.3:

YMETD

Paspabambigams cucmemHoe u

3a0au Hay4HouU OesimeabHOCMU

NpUK1adHoe NPo2pammHoe
obecneueHue Ha s3bike System
Verilog das pewenus 3adau

HayuHotl dessmeabHOCMU.

3. CTpyKTypa M cojep)XxaHue JUCLUI/IMHbI

3.1 TpyA0eMKOCTb AMCLUTI/ITUHBI

ouHasA
O011as TPY/0EMKOCTD, 3.e. 3
Yacos 1o yue0HOMY IJIaHY 108
B TOM UHCJIe
ay/UTOPHBIE 3aHATHA (KOHTAKTHast padora):
- 3aHATHS JIEKI[HOHHOT0 THIIA 16
- 3aHATUS CEMHHAPCKOI0 TUMNA (MpaKTHYeCcKue 3aHATHS / TabopaTopHbIe PadoThb) 16
- KCP 1
caMocTosTe/IbHaA padora 75
IIpomexyTouHas arrecTanus 0
3auér

3.2. CozepxaHWe JUCIUIIIMHbI
(cmpykmypupoeaHHoe no memam (paszoenam) C YKA3aHUeM OmMBeO0eHHO020 HA HUX Ko/auuecmeda

akademMuyecKux uacoe u 8uobl yuebHbix 3aHamull)

4. YueDHO-MeTOANUYECKOE 00ecrieueHHne CaMOCTOATEe/TbHON PaboThl 00yJarIIUXCA

CamocrosTenbHasi paboTa 00yJaroL[UXCsi BK/IOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM U
3a[jaHUsAM ZIJIsl TeKYIero KOHTPOJIsi U TIPOMEKYTOUHOW aTTeCTallMyd T0 UTOraM OCBOEHWS JUCLIATITUHEI
MPUBEIEHHBIM B TI. 5.

1) OsBug M. Xappuc u Capa JI. Xappuc LludpoBasi cxeMoTeXHMKa U apXUTEKTypa KOMIbtoTepa //
Morgan Kaufman © English Edition 2013. — 1662 c.

2) ©psHK bpyHo ITporpammuposanne FPGA a1a HaunHaromux / niep. ¢ anri. C. JI. ITnexanosou; nog,
Hayu. pezi. A. IO. Pomanosa, IO. B. Pesnua. — M.: IMK Ilpecc, 2022. — 304 c.

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



obpaitenust 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. @®oHJA OLEHOYHBIX CPEJCTB /I/Ii TEKYIero KOHTPO/IA YCIeBaeMOCTH W HNPOMEXYTOYHOM
aTTecTali Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HEOOXOAUMBIE /I OLEHKH Pe3y/JbTaTOB 00yuyeHHs NPH HPOBeJeHHH
TeKYILero KOHTPOJIsl yCIieBaeMOCTH C yKa3aHHeM KpUTepHeB X OLleHUBaHMSA:

5.1.1 TunoBbie 3agaHusa (ouLeHOUHOe cpeAcTBO - IIpakTHueckoe 3ajaHue) /i1 OLEHKHU
chopmupoBanHocTa KomnereHnuu ITK-12:

1) Peanu3zaijus noruueckux onepauuii AND u XOR c ucrnonb3oBanreM nMOS u pMOS TpaH3UCTOPOB.

2) Peanu3ariysi omepariuy CJioykKeHus1 2-OUTHBIX UKces C Ucrnosib3oBanieM nMOS u pMOS TpaH3UCTOpPOB.
3) Peanmu3auusi cymmaropa Ha si3bike System Verilog.

5.1.2 TumnoBble 3ajaHus (oueHOUHOoe cpeAcTBO - IIpakTHYeckoe 3ajaHue) AJA OLIEHKH
copmupoBaHHocTH Komnerennuu ITK-5:

1) PeaJII/I?:aLII/IH KaJ/IbKYJIATOPA C UCI0J/Ib30BaHKMEM BEKTOPA PEerucCTpoB.

2) Peanmauml KaJ/IbKYJ/IATOPA C 3alIOMMHdAHHEM [dHHBIX B MMaMATHU W BEIBOJAOM pe3yJ/IbTaTOB B A€CATUUHOM
npeacTaB/JIe€HHHA.

Kputepuu oneHnBaHus (0LleHOUYHOe CpeACcTBO - [IpakTHUeckoe 3a/jaHue)

OreHka KpuTtepuu orjeHuBaHUs

BeirosiHeHbI Bce WM O0JIbIIasi UacTh ITAroB PelleHus 3a[jaui UK 3ajiada pelieHa C
3aUTeHO He3HauuTelbHbIMU HeZoueTaMu. Kog 1 pe3ysbTarhl paboThl MpecTaB/ieHbl IIpero/jaBaresito B
CPOK.

BrimosiHeHb! He Bce 1abopaTopHble pabOThI WK BHITIOIHEHBI He B TTOJTHOM 00beMe (TIpe/icTaB/ieHo
He o
He TI0/THOE OTMCAaHKe 3TaroB BHIMOHEHUs 3a/laHui, Ko/, paboTaeT HEKOPPEKTHO, pe3y/bTaThl
3a4TeHo

paboThI He TIpe/ICTaB/IeHbI MTPETOABaTeo).

5.2. OnucaHue MKaJI OIeHUBaHUA Pe3y/IbTaTOB 00yueHHs MO0 JUCIUIIMHE IPH MPOMeXXyTOUYHOMH
arrecTanyy

IIIkasa oueHMBaHUA C()OPMHUPOBAHHOCTH KOMIIETEeHI[UI

Yposen
b
chopmu Hey/0BJIETBOP | Y/JOBJIETBO OYeHb
IJIOXO X0poiio OT/INYHO NPeBOCX0/{HO
POBaHH HUTe/IbHO PHTe/IbLHO X0poIio
0CTH
KOMITIeT
eHI{HH He 3aUTeHo 3auTeHo
(uHAMK




aropa
JOCTIDK
T eHHT
YpoBeHb
OtcyTcTBUE YpoBeHb »
o o 3HaHUH B
3HAHUMU MuHuManbH | 3HaHWM B obBeMe YpoBeHb
TEOPeTHUECKOTO o obbeme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHaa. . JIOIYCTUMBI | COOTBETCTBY ob6beme, o
3HAHUM HIDKe 8 0IIEM 3HaHUH B
HeB03MO>KHOCTB 1 ypoBeHb 10111IeM COOTBETCTB
MHHHMa/bHBIX - riporpamMme obneme,
3HaHUS | OLIEHWThH MOJHOTY o 3HAHUM. rporpamMme yIoLiem
N TpeboBaHHMHA. TIOJITOTOBKH TIpeBBIIIAOIIe
3HAHUI HonyieHo TO/JIrOTOBKH! MporpaMme
Vmenu mecto . HormymieHo M IIpOrpamMMy
BCJ/Ie/ICTBHE MHOTO . HormyiieHo MOATOTOBK
rpy0ble ommbKu HECKOJIbKO TOJTOTOBKH.
OTKasza Herpy0bIx HECKOJIbKO u. Ommbok
Hecy1ecTBe
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa oInb0oK
ombok
ITponemoHc
TPUPOBAHBI
IIpogemoHC PHp
IIpogemoHc | Bce
[IpogemoHC | TpupoBaHbI
TPUPOBaHbI | OCHOBHBIE
TPUPOBaHbl | BCe
BCE yMeHUsI. TIpogeMoHCTp
OCHOBHbIE OCHOBHbIE
OtcyTcTBUE OCHOBHbIE PeriieHbl HPOBaHbI BCe
ITpu perennn yYMeHUSI. YMeHUSI.
MHHHUMAaIbHbIX YMEHUSI. BCE OCHOBHbIE
N CTaH/|apTHBIX PemieHs! Pe1rieHs! Bce
YMeHHH. PetiieHbl Bce | OCHOBHBbIE YMeHHUsl.
3aj1au He THITOBbIE OCHOBHBIE
HeBo3Mo>xHOCTB OCHOBHBIE 3a/iauv C Pemtens1 Bce
TIPOJIEMOHCTPUP | 3afaud C 3a71auu C
OLIeHUTDb Hajuue 3a/launl. OTZeNbHBIM | OCHOBHEIE
Ymenus N OBaHbI HerpybbIMU | HerpyObIMU
yMeHU BemonHeHs! | u 3a/1aunl.
OCHOBHbIE olmMbKaMH. | OLIMOKaMHU.
BCJIe/ICTBUE BCe 33JlaHUsI | HecyllecTB | BbIrnosiHeHbI
yMenus. imeny | BeimonHeHsl | BoimonHeHbl
OTKaza B TIOJTHOM €HHBIMHU BCe 33/laHusl, B
MecTo rpy0Obie BCE BCe 3afIaHust
obyuatorerocsi ot obbeme, HO | HeJjoueTaM | TMOJHOM
OIIMOKH 3afiaHus, HO | B TIOJTHOM
oTBeTa HEKOTOpble U, obbeMe 6e3
He B o6beme, HO
c BBITIO/THEH HEeJJ0YeTOB
TIOTHOM HEeKOTOpble
HefjoueTaMH | bI BCe
obbeme c
3a7laHyis B
He/0ueTaMu
TIO/THOM
obbeme
Nwmeetcsa
OTtcyTcTBUE [Ipomemonc IIpomemonc
MHHUMaJbH IIpogemoHC
6a30BbIX ITpu pereHnn o TPHPOBAHbI TPUPOBAHBI
bIii Habop TPHUPOBaHbI TIpogeMoHCTp
HaBbIKOB. CTaH/|apTHBIX 6a3oBble HaBBIKH
HaBBLIKOB 6a3oBbie HpOBaH
HeB03MO>KHOCTh 3a7iau He HaBBIKY TIPH Tpu .
JIsL HaBBIKY TIPA TBOPYeCKHUH
OLIEHUTDb Ha/IMuue | TPOAEMOHCTPHP peLieHnn peLIeHnH
HaBbIku perIeHyst pelLIeHnH TIOAXOZA K
HaBBLIKOB oBaHbI 6a30BbIe CTaH/JapTHBI HeCcTaHAapT
CTaH/IapTHEI CTaH/|apTHBI peLIeHHI0
BCJ/Ie/ICTBHE HaBbIKY. ViMenu X 3aa4 C HBIX 3a/ja4
X 3a7iau C X 3azay 6e3 HeCTaHZJapTHbI
OTKasa MecTo rpybbie HEKOTOPbIM 6e3
HEKOTOPbIM oumboK 1 X 3a71au
obyuarorierocsi OT | OIUOKH u OIMOOK U
u He/J0YeTOB
oTBeTa He/loueTaMu HeJJ0ueToB
He/[0ueTaMu
IMIkana OLl€eHUBAHHUA ITPH ITPOMEXYTOUYHOU aTTECTAllUHA
OneHka YpoBeHb NOJrOTOBKH
TPEBOCX0/{HO Bce KommeTeHIMM (YacTW KOMITETeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa
MUCLIUIUINHA, COPMUPOBAHBI HAa YDOBHE HE HIDKE «IIPEeBOCXOZAHO», MPOJEMOHCTPHUPOBAHbI
3HaHWS, YMeHWs, BJafieHUss [0 COOTBETCTBYIOLIMM KOMIIETEHL[UsSM Ha YPOBHE BBIIIE
TIpe/iyCMOTPEeHHOT0 TIPOrpaMMoi
OT/IMYHO Bce komrmeTeHIuM (YaCTM KOMIIETEHLMH), Ha ()OPMHUpDOBaHHE KOTOPHIX HAarpaBjieHa
3a4YTeHO

AUCLWIIIWHA, CCl)OpMPIpOBaHLI Ha YPOBHE He HI)Xe «OT/INUHO».

04YeHb Xopouio

Bce

KOMIeTeHUUH (Y4acTu KOMIIeTeHLUH),
UCLUMTUTMHA, CPOPMHUPOBAHBI Ha YPOBHE He HIDKE «0UeHb XOPOIIO»

Ha (QopMupoBaHUe

KOTOpbIX HallpaB/jieHa




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»

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

He 3a4TeHO

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|eHVBAHMA:

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

1. OcHoBrl ucnonb3oBanus Quartus jy1s Bzaumogericteust ¢ FPGA natamu. Komnunsius System Verilog mporpamn
2. OcHOBBI UcCoONMb30BaHus Quartus 7151 B3aumogeiicTBusi ¢ FPGA mninatamu. [IprBsi3ka BXO0OB 1 BLIXO/IOB K pin-am.
3. OcHoBbI ucronib3oBanus Quartus s B3aumogeticteusi ¢ FPGA nnartamu. [IpoiBka MHTerpaabHbBIX CXeM.

4. OcHoBBI Ucrobp30Banus ModelSim fy1 oTagKu porpaMm.

5. [IpuHUMnBI 0TOOpa)keHHs: UHGOPMAaLMU Ha CeMU-CeTMeHTHOM JMCILIee.

6. OnMcaHye UHTerpasbHOM CXeMbI JIS1 peann3aliiy JOTMKH Ka/IbKy/IaTopa C XpaHeHHeM 3HaueHUM OrepaH/ioB U
pe3yJibTaTa BLIUMC/IeHHH Ha A3bIKe System Verilog.

5.3.2 TumnoBble 3afaHus (oneHOUHOe CpeACcTBO - KOHTpO/IbHbIE BOMPOCHI) AJISI OLEHKH
chopmupoBanHocTH KommnereHnuu [1K-5

1. Ilenu v 3aja4M UCIIO/Ib30BAHUA UHTETPA/IbHBIX CXEM.

2. I1pyHLIMIIBEI IOCTPOEHUS MHTerPa/IbHBIX CXEM.

3. IIpyHLMNBI peanu3aliiy TPaH3UCTOPOB Ha (usndeckoM ypoHe. nMOS u pMOS TpaH3UCTOpSI.

4. Peanu3anys JJIOTMUECKHX OMeparuii ¢ ucnoas3oBaHueM nMOS 1 pMOS TpaH3HCTOPOB.

5. Xpanenue nHhopMaluu B Tpurrepax. Peanusanusi D-tpurrepa u RS-tpurrepa.

6. Moaynu B System Verilog. BxogHsie 1 BbIX0OfHbIe TTapaMeTpbl. OObsIB/IeHHe U UCTI0/Tb30BaHWe PErMCTPOB TTAMSITH.
KiroueBbie cyioBa reg, wire, logic.

7. Mopynu B System Verilog. Peanu3auus oruku always_ff, always_comb.

8. Moaynu B System Verilog. Bnokupyromye v He 6/10KMPYIOLHe TIPUCBAWBAHMUS.

Kputepuu oneHuBaHus (o1jeHOYHOe cpe/CcTBO - KOHTPo/IbHBIE BONPOCHI)

OueHka Kpurepuu oLieHrBaHUs

3a4TeHO CTy,LIEHT Aas paBBepHYTbIﬁ OTBET Had BCe BOIIPOCKHI 6e3 CyLIeCTBEeHHBIX OIIKOOK.

He 3auTeHo IIpu OTBeTe CTY/EeHT JOMyCKaeT rpyObie OIIMMOKK B OCHOBHOM MaTepHase.




OueHka Kputepuu onieHuBaHUs

6. YueGHO-MeTOfMUeCKOe M HH(OPMaLOHHOE o00ecrieyeHHe JUCHMILTHHBI (MO/y/1s1)

OcHoBHasi TUTeparypa:

1. d3Bua M. LudpoBasi cxeMoTexHHUKa U apXUTeKTypa KOMIIbioTepa : MoHorpadwus / [1asug 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.

[ononHuTebHas TUTEpaTypa:

1. Yenuna U. B. TTpoektupoBanue udpoBbix ycrpoiicTs Ha [TJIVIC : yueGHoe mocobue [ijist By30B /
YiienuHa U. B. - 2-e u3g., crep. - CaHkT-IletepOypr : JlaHb, 2023. - 408 c. - Kuura u3 Kosuiekuyu JIaHb -
Nudopmaruka. - ISBN 978-5-507-47049-5., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=863478&idb=0.

[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypcChl (B COOTBETCTBUU C CO/IePKaHUEM IVCIATUIAHBI):

1. OnepatmoHHbIe cucTeMbl ceMeticTBa Microsoft Windows, sutieHsust mo noznvcke Microsoft Imagine.
2. Bpay3ep Google Chrome, npesgoctaBsieTcsi 6eCIiaTHO Ha YC/IOBHSIX JIUI[EH3UOHHBIX COTJIAllleHHH Ha
riporpaMMHoOe obecrieueHue C OTKPBITBIM UCXOJHBIM KOZIOM.

3. Cpepa pa3pabotku cemetrictBa Microsoft Visual Studio, muiieH3us o nogmnucke Microsoft Imagine.

4. Cuctemsbl mogienupoBanus Intel Quartus, ModelSim

7. MaTepHa/ibHO-TeXHHUYeCKoe ofecreyeHHe JUCLUIIMHBI (MOY /1)

YueOHble ayAWTOPUM [i/is TIPOBeJieHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa30oBaTe/bHOM
MIPOrpaMMOM, OCHAI[eHbl MYJbTUMEAUMHBIM 000pyZOBaHUEM (TTPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpefcTBaMH 00yUueHUs, KOMITbIOTepaMH.

[TomelijeHust 151 CaMOCTOSITeIbHOM paboThl 00YyYaroLMXCsl OCHAlL|eHbl KOMITbIOTEPHON TeXHUKOW C
BO3MO)KHOCTBIO TIOAK/MIOUeHUs1 K ceTd "VHTepHer" U oOecrieyeHbl [OCTYIIOM B 3/I€EKTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

IIporpamma cocrtaBieHa B cooTBeTcTBMM C TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIo
noarotoBku/cneruanbHoctu 01.04.02 - IpukiiajHas MaTeMaTvka ¥ MHGOPMaTHKa.

AsTop(s1): Ko3nHoB EBrennii AnekcasipoBuy, KaHAHUaT TeEXHUYECKUX HayK.
3aBeayroumii kadeapoii: Meepos Mocud boprcoBuy, KaHaMaT TEXHUYECKUX HayK.

ITporpamMma ozo6peHa Ha 3ace/jaHUM MeToAnuecKoi Komuccuu ot 02.12.2024, mpotokon Ne 5.
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