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JIUCT COFHACOBAHMH

PABOYASL IPOrPAMMA COCTABJ/IEHA B COOTBETCTBI(IH C TPEBOBAHMM“ (DE}],EPAHBHOFO
[‘OCY}J,APCTBEHHOFO OBPABOBATEﬂbHOFO CTAHJAPTA BBICILIEIO OBPA30BAHNSA (®roc BO)

24.05.05 JiHTerpHpoBanHbIe cucTeMbl nerare/ibHbIX annaparos
24.05.06 CucTeMbl ynpas/ieHus nerarebHBIMHA annaparamu

TIporpaMmy COCTaBWIN!

— 4 % —
Kadeapa 119 CI{’ICTEM YTIPABJIEHVA %1 KOMHbEOTEPHbIX :__E_Z___,_._._——
TEXHOJIOI'MNU
EmenpsHoB BaneHTHH FOpbeBuY, K.T.H., JIOLIEHT

Kadepapa 119 CUCTEM VYTIPABJIEHUA U KOMITbIOTEPHBIX
TEXHonomﬁ
TaBpu/iOB BraguMup BukTOpOBHUY, cTapumi nperno/aBaTeib

DKCrepT: %
[/iaBHbl# CrienuammcT AO «KoHLepH «['paHnT-ONeKTPOH
JimuTpUes Jles AHaro/ibeBHY, K.T.H., CHC

[Tporpamma paccmoTpeHa

Ha 3ace/laHniu Ka(benpbl-pa3pa60TuuKa

paboueii nporpamMMmbl 19 CUCTEM VTIPAB/IEHUSA U KOMl’IbIOTEPHbIX TEXHOJIOFI/IFI
_/ S

o —— {

IR |

Japey ot kabeppoi Marsees C.A., K.T.H., 0L

[TporpamMma paccMoTpeHa
Ha 3ace/laHnH BLIMyCKatoNIeH Kade/pbl paboueil rporpammbl

19 CUCTEM YTIPABJ/IEHVS 4| KOMl’IblOTEPHbIX TEXHOIIOl"I/lﬂ

Jape/Ly oL kadeapoit Marsees C.A., K.T.H., A0L.

GAKY/IBTET "1 I/IHCDOPMALU/IOHHBIX 4! YHPABHHIOI]].I/IX CUCTEM

Jlexan CTpaxos C.10,, A.TH, npod.
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PABOYASA ITIPOI'PAMMA T CITUIT/TUHBI
NPOEKTUPOBAHUE HHU®POBHIX CUCTEM HA IIJTUC

Pasgensl paGoueii nporpaMmmet

1. HEJIM OCBOEHUWSA ANUCUUITIJTMHBI

2. MECTO AUCLIUIITUHBI B CTPYKTYPE OOTT BO

3. CTPYKTYPA U COANEPKAHUE JUCLIUTITUHE]

4. ®OPMbI KOHTPO/ISL OCBOEHUS AUCLIAII/IVHE]

5. YYEBHO-METOJWMYECKOE Y MHOOPMAIMOHHOE OBECIIEYEHUE AUCLIATI/IVIHEI
6. MATEPUAJIBHO-TEXHUYECKOE OBECINEYEHUE AWCIVTTIVHEI

lIpunomxenws K paGoveil nporpaMMe JUCLUTIHHBL

» Tlpunoxenvie 1. AnHoTaims paGoueil nporpaMmel

¢ Tlpunoxenue 2. Texrogaorum 1 Gopmel oByueHns

* Ilpanoxenve 3. OueHOUHBIE CPEACTRA M METOAWKY UX NpUMeHe s

» Ilpunoxenne 4. JIucT H3MeHeHUH, BHOCUMBIX B PaGouyio TIpOrpamMmy



1. IEJIA OCBOEHUSA AUCIHUTITHHBI

Llensio 0crORHMS AMCLUIIMALL sBAISeTCS (OPMUPOBAHME CAEAYIOLMX KOMICTEHLMIA:

24.05.05 TICK-4 — cnocobHacT fIPOEKTHPOBATL MOACUCTEMBI M 3/IeMEHTBI  CHCTeM yrnpaesaeHus
(M9)  |aBHALMOHHBIX KOMNIEKCOB Pa3INyHOrG RasHayeHus

24.05.06 TICK-4 — cnoco6HOCTE [IPOEKTHPORATL TTOACUCTEMBI U 3/1€MEHTBI CUCTEM YODABACHUS PAKeT U
{(19)  apyrux nerarenbHbix annapaToR

PopMMPOBAHKIC KOMIIETEHIH € YAKHT JOCTHXEHNE CIeAYIOLIMX Pe3y/ILTaTos 06pa3oBanys:
IICK-4 (24.05.05, H9)

IHAHUA:

TPHHIANOB NOCTPOEHUA LHPPOBEIX yCTPOlicTB Ha TVIVIC, OCHOBHAIX STAMOR Hx pa3paboTky;

YMeHuA:

COCTaBnATL onucanue [IJIUC B Buge nabopa GYHKIHOHANBHBIX  6/T10KOB, BBIGHPATE KOHCTPYKLINIO
TUVIUC ans peanusaumm npoexra:

HA8bIKY!

GYHKIMOHAMBLHOrO | CTPYKTYDHOTO  MOAE/IMPOBAHWA  YCTPOHCTR [UVINC,  upryansHoro
[IPOEKTHDOBAH IS, NOCTPOEHHUs IPOrPaMM C UCTO/Tb30BAHUEM S3bIKOB K CPEJICTR MPOrPaMMHUPOBAlINA NOTHKY,
ICK-4 (24.05.06, U9)

SHAHUS:

NPUHLMIIOB M0CTPOEHMS LIMBPOBLIX YCTPoicTe Ha ITJINC, 0CHOBHAIX 3Tanos HX pazpaboTkm;

YMeHURA!

COCTaBaATe Onncakne TIVIMC B suge HaBopa (yHKLMOHANBHBIX 6510x0B, BbIGUpaTH KOHCTDYKLIUIO
IIJTUC ana peanwsainiu ITPUEKTA;

Ha@bIKU:

QyHKLMONAILHOTO U CTPYKTYPHOTO  MOZ@NMPOBaHMS  ycTpoiicTs  ILJTUC, BUDTYANbHOIO
IPOEKTHPORAHHUA, TIOCTPOEHNUSA MPOTPAMM C HCI10/Ib30BAHHEM S3BIKOB 1 CPeACTB [TPOrPAMMUPOBAHUS JIOTUKH,



2. MECTO JUCHAIVIMHBI B CTPYKTYPE OOII BO

Aucuunvna MPOEKTHUPOBAHUE IU®POBBIX CUCTEM HA ITNUC sersierca AUCUUNAUHOA
BapHATHBHOH 4acTH 1o BeIBopy cTyxenTa 610Ka 1 NIPOrpamMMa! MIOArOTOBKH 11O HanpaBreHHsMm: 24.05.05
VIHTerpupoBaHHBIE CHCTEMBI JIeTaTe bHbIX annaparos, 24.05.06 CucTeMbl ynpas/aeHns JeTaTeNbHbIMU
anmnaparam,

Couepxanue AUCLIATUTHHE] ABAETCH JIOCHUECKAM NpOAOJDKEHHEM BVICUNIUTHH:
IIPOIPAMMUPOBAHUE HA SI3BIKE BBICOKOI'O YPOBHSI, APXUTEKTYPA DBM U1 CHUCTEM
MUKPOIIPOIIECCOPHBIE CPEJICTBA.

3

Cosiepkanue JUCLUMONMHBY ABASETCY  OCHOROL AN 0CBOocHHA ancuunauH: JIPOTPAMMHOE
OBECIIEYEHUE CHUCTEM PEAJIBHOT'O BPEMEHH, ITPOEKTUPOBAHUE
UHTET'PUPOBAHHBIX CHCTEM JIETATEJGHBIX AIITIAPATOB, ITPEAJIWUTLIOMHAS
IIPAKTHKA, T'OCYJIAPCTBEHHASI UTOIOBAS ATTECTALMSI.

[TpeaBapuTenthble KOMIeTe MM, cpopmMHpOBaHHBIE y 0Byyatouierocs 0 Hayana V3YUYEHUS JHCUUTIINHDL:

* OITK~1 — cnocofer npumeHaTH €CTeCTBEHHO-HAYUHBIE H 00UeHHKEHepHBIE 3HaHNA, MEeTO/Ibl
MATEMaTHIECKOr0 ana/In3a v MOJE/IMPOBAHHA, TEOPETHUECKOTO 1 SKCePHMEHTA/IbHOTO UCCAefOBAHNA
ATTS DELIEHUA MH)KEHeDHbIX 334a4 MPOeCCUOHANBHOM JeSTeNsH0CTI

* OIIK-2 — Crioco6eH MoHUMaTh MpHHLMILT PaBoThl COBPEMEHHBIX MH(OPMALMOHHBIX TEXHOIOMHIL
HCTIONL30BATE UX NP PeLIeHHH 3a/1ay TPoheCCHOHATbHOI 1esTelbHOCTH

* OIIK-3 — Cnoco6eu paspabatbisar HOPMATHBHO-TEXHHYECKYH0 JOKYMEHTALMIO, CBAIAHHYIO C
NPOGeCCUOHAMBHOM AesTebHOCTLIO

* OIIK-9 — Criocofen paspaBarssarh aATOPUTMbI i KOMOBHOTEPHBIE TPOrPaMMBbl, TIPUTOHbIE [/151
NIPaKTUYECKOro NMPUMEHeHUs

* IICK-1— CrnocoGen ocywecTasTh c6op, o6paborky, aHamms u CHCTeMaTU3aLMIG HAayuHO- TEXHHYE CKOW
MH(OPMALHY [0 TeMe HCCeioBakuy, BIGOP METOAMK ¥ CPEACTR PelieHys 3aay

¢ IICK-2 — Cnocofien cocraBaars HayuHO-TeXHuueCKHe OTUeTBl, MOArOTaB/MBaTh 0630phl M NyBanKalLmy,
COCTaBAATL NPAKTHUECKHE PEKOMEHAALIMHN 110 Pe3y/IbTATAM BbITO/THeHREIX MCC/Ie/0BAHMI

* [CK-4 — Criocofier NpoeKTUPaBaTh NOACUCTEMBI H 3/ICMERTHI CUCTEM YNParIeHNUs aBUALIMOHHBIX
KOMIIEKCOB Pa3/IMYHOrC Ha3HauYeHUs

* IICK-5 — CriocofeH paspabaThiBaTs airopHTmel U NporpamMmuoe ofecrieyeHue Ana CUCTEMBI
YTPEBCHNA aBHALMOHHOTO KOMII/IEKCA W MAaTEMaTHUYECKUX MO/esell CucTem yIIpaB/IeHus



3. CTPYKTYPA U COJEPXAHUE ANCLUTI/TMHEI

Obuias Tpynoemxocts AVNCLMIUIAHBT COCTaBseT 3 3.e., 108 u.

3.1. Cogepsxanne (AMAaKTMKA) AHCOMOIMHL
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Pazgen 1. ﬂpnrpuMMprthle TOFHYECKHE HHTErPATBHRIC CXeMBl, |, ] } ; i r .

5 9 Baeyenue. 1.2 Apxutestypa IUTAC. 1.3 Knaccubusayvs THTHE. 1.4 [MUTHC P19 g 4 5 0 FIR )
Kopriopayun Altera (Xilinx), Ofugmii offsup. 1.5 3arpyaka Xorpurypapn IMTHC, S R S A :

Pazgen 2. Slanik enncasns anmaparypr VIIDL. 2.1, OCHOBL CHHTAKEHCa S36iKa i i ' N

5 9 VHDL. Ochoennie oneparopsl. 2.2 OCapsl Hanucanua aporpasn. 2.3 23 i1 8 3 12 0 2 -
CTpyKrypHOe unucame cxem. 2.4 INoeeperveckor onucanue cxem. R
Parpen 3, SI3bix onHcaims annaparypel Verilog HDL. 3.1. OcHopet CurTakchica

5 9 A3bika Verilog, OcHonubte oneparapet. 3.2 QCHOMBI HANKCaHy [iporpams. 3.3 25 13 in 3 12 20) 2n

I CipykTyproe orucanie cxem, 3.4 Mone HUeCKOE onMcaHue ¢ S S S e e e
Paipen 4. Meverpuposanuuii naker npoekTapaBanua [1NTH artus J1 H : ’
(Xilinx [SE Design Suite). 4.1. APXHTERTYPI H GCIIOBHBIE POMIMKHOCTIE AaKeT, : i §
4.2, Beoy npoexra, Lpaprueckuii # rexcTonnii PEASKTOPL, 1283KTOP BPEMCHHAIX ; ; i {

= Anarpamm. 4.3. Komnsmungma npockra. HacTpoiixa o pesxumer KOMMHAsIHK. 4.4, i :

5 9 - ’ i 9 6 3 10 20 . 20
Omaagka npoexra. CiimynsTop. BpoMeran #f dyHxLdoHanbHas CHMYNHUNA. AHAIW3 §
TIPOHIRGANTEALHOCTI, 4.5. Pa3sofika npoekTa. PefaxTop pa3somKu. AHaNW3 DTuBT3 :
KOMMrIATOPA. 4.6. Co3ganme BeIXoumLIX hatinos gnx NporpaMmyupoBaRiy, Npoyece ;
[POTRAMMVMBOBIHAR U JArpY 3Ky Koudurypatmy, } i SR OSSO A
{Paagen 5, Oraapxa 1 mogeanposanne mpoekTon. 5.1 TlocTpuense 5 P

5 9 iucnons3onanye Testhench. 5.2 MHTerpaums Quartus u ModelSim, z 9 b 3 S B 2[3 ..........

Bcera 33 3 cemectp 108 51 34 17 57 100 : 100
Bceere no micunnanne 108 51 ¢ 34 17 57 100 100
3.2. AyAMTOPHBII NPaKTHKYM
N: Homep u Hanmeroranmne %06“%
] M 1) H
p Tema NPpaKTHYECKOro 3aHATUA ¢ aya.
n/n pasjena ANCHMILIMHEI :
i qyacoB
1 I'IporpaMMprEMBIe JIOruyeckue WHTeIDanbHLIe CXCMEI! 3
Pasgen 1. [IporpammupyeMeie apxmienTypa, Knacobykaws | %
[JIOTHUECKUC UHTErPaNbHEIe ApXHTeKTypa i 0coGeHHOCTH NprMenerus TTVC ,
2 [CXembl. icemericte MAX, Cyclone, Arria, Stratix (Spartan, Virtex, { 2

Pasaen 2. S13wik omicanmng

3 i3
annaparypsl VHDL., CTPYXTyPHO® OTlCaHMe CXeM, TIOBE/ICHYECKOE ouMucatme
CXGM. ........... ut dmt ‘ .............................
SI3bIK onmcans armapatypel Verilog HDL: ocHoBb
4 |Pasgen 3. fIsuik omicanus CIHTAKCHCA, OCHOBHBIE OTIePaTOPk], OCHOBBI HANIUCARKA 3
-anmaparyper Verilog HDL. NPOrpamM, CTPYKTYPHOE OTIHCaHHe CXeM, TTOReJEHYeCKOe _f
| OnucaRMecXe. |
?Pameﬂ 4. Mirrerpuposanseii MlurerpuposaHHbii nakeT npoextiposanus [TJIMC Quartus |
5 [eT IPOEKTHPOBARS HJHC IT {Xilinx ISE Design Suite): apXMTEKTYDA U OCHOBHEIE § 3
g};?gus I (Xilinx ISE Design BO3MOXXHOCTH NakeTa, METOANKA NMPUMEHEHs,
Otnagxa u MojieMpoBare NpoeKToR: NIOCTPOEHHE U 3
G (Paszen 5. Otnaaka u ucnonb3obabne Testbench, naterpanus Quartus u 2
____________________ Mojeuposaye npoetos,  ModelSim. T
A [Kommokeaym e P
Beero 3a 9 cemectp P17

3.3. JTaGopatopunlii HPaKTHKYM

?



n/n AUCLHIIAUHBI

No Homep u naumenoranue pazjena | Tema naGeparoproro MPaKTHKyMa

1 ‘Pasgcn 1. [Iporpammupyemeie

J0TUYecKue HHTErpa/jsbHLIe CXeMbl, ,[[HanEIMM PeAaKTOpOM pa3MeI.L[EHI/IH

10 1Paszen 4. Muterpupopantblii nakeT
---------- —npoexrupoBanua ITJIMC Quartus 11

2 o . KDMI‘IHHSIL[HH 4 CHUMYAALMSI IPOeKTA, 2
3 VI3yueRye TeXHOMOTUK paboTbI Ha A3bIKe VHDL. 2
IIpoexkTrpoBahue cxeM Ha f3sike VHD :
4 [Pasgen 2. Aseik ommcarns PICPHDJIMOI?BHHH(;:A CT, N K . HCII“}(() om?ca;&uix 2
armaparypel VHDL, PYETYP :
5 T1poexTuporaume cxeM Ha sisbike VHDL ¢ 4
_____________ MCTIONE30BAHHEM MOBEAEHUECKOTO OIMCAHKA,
6 Verllog P2
TIpoexTy OBaHKe CXeM Ha sA3bike Verilog ¢
7 Pazmen 3. SI3bIK onucaHus p P d 8 4
: . HCNO0/IB30BaHUEM CTPYKTYPHOIC OfTHCAHHS
anmapatypsl Verilog HDL. -
g TIpoexTHpORaHMe CXeM Ha s3bike Verilog ¢ 4
MCTIO/IL30BAHHEM TIOBE/IEHYECKOTO OrTHCa
9

wg ....... (Xilinx ISE Design Suite).
13 iPaspen 5. Omagxa n Mo,qennpoaanne 4
14 |MpoerTos. Saupma Kypcoseixpabor L2
Bcero 3a 9 cemectp P 34
3.4, CamocrosnTentHan pabora crypenTa (CPC)
P
Ne HoMmep n Haumenosanue pasgena Copepiatine yueGHoro 3azants gOE?M:M,
wn | Sl L N S ;Mﬂf‘"?{?ﬁ"
VI3yueHue mpe/ycMoTpeRHbIX nporpaMmoi |
1 AMARKTHYECKUX eJMHHL TI0 PeKOMeHAYEMOH

""""""""""""""" HHTEI'PA/ThHBIE CXeMbI,

Pasgien 1. TlporpamMMupyemMble 1oriueckue

JUTepaType

2 Toarotoeka k naGoparopHomy MPaKTHKyMy
3 BeinonHenue Kypcopoit pabors
[M3yueHue IpeaycMOTPeHHEIX NporpamMmoit !
4 /MAAKTUYE CKHX eANHML TTO peKOMeHayemoil - 4
Paspen 2. A3bIK onucanms araparypsl nuTeparype
"""""" El M Toarotosxa k 2aGopatopriomy npakTukymy 4
6 — B“'ﬁ__‘f‘:’me““e KyPCORO# paGots A
T I/Ia);'uex-me npeaycMoTPeHHbIX nporpammon
7 AUAAKTUHECKHUX €AWHMLL IO pEKOMEeHAYEeMOR | 4
Pasgen 3. S13bik onucaxus annaparypsl nuTepaType
8 Vertlog HDL. ITonrotoska K nabopaTopHoMy NpakTHKymy 4
9 Beinonnenne kypcosoii pabots: 4
o V3yuenne npeycMOTPeHHBIX POrPAMMOi] §
10 'Pasnen 4. Unrerpuporannbiii nager AVIAKTAYECKHX €INHWL] 10 PEKOMEH/yeMoi ‘ 4
npoekTpopanna IJIAC Quartus I (Xilink ~ /TuTepaType S —
11 'ISE Design Suite). IoaroroBKa K ﬂaﬁopa'ropnomy NpakTukymy | 2
3y4eHHE TIPEAYCMOTPEHHBIX NPOTPAaMMON |
13 AVIAKTUUECKNX €IMHUL] [I0 PeKOMEHAYeMOi % 4
Pazzen 5. Ornagka u MozenmpoBanue mrepatype
______________ 14 Impoextos. tlon
15 BeinonHeHe KprOBOH paGOTbl ______________________ -4
16 Togroronxa K konnoksuymy L3
Bcero 3a 9 cemMecTp ¢ 87

3.5. Kypcopan paGora



IMEPUO]
UCTIO/THEHHUS . TUTAHUPYEMOE

COAEPXXAHUE JTAIIA (Hepem BPEMS1 (uac)
e cemecTpa)
Sran 1. Ananus MOCTaHOBKM 33434, COTNaCORAHKE 1-2 7
o CCCKOTO MMM, e
Otan 2. [IpoeKTUPORAHHE CHCTEMB! C HCI‘i-(S}}b3OBaHHEM 3.6 - 3 h
CTPYKTYPHOro onvicanys. T R S )
Jtan 3, Hpoemﬁ'ﬁaﬂauue CHCTEMbI C UCII0/1b30BAHMEM 7-10 " 3
[TOBEASHYECKOI0 ONUCAHMS.
Jtan 4. [Toctpoerue, OT/TagKa U MO,H,-(_?IIHPOBaHHe NpOEKTA, -1 4
Jran 5. OhopMieHre MoACHUTe ALHO 3aN1CKH, NOArOTOBKA 16- 17 B e
ACKTIANA M 3ANTa KyPCOBOK paGorkt, e
: ' Bcero 3a 9 cemecrp 18 '

4. POPMbI KOHTPOJISI OCBOEHUSI AUCHUITTAHBI

CEMECTP | HEAEJIU CEMECTPA

KP, Konn, aud. 3au.

YcnoBHbIe 0603HAUEHU:
» KP - xypcosas pa6ora;
* Koan - xonnoksuym;
* aud. 3a4. ~ guddepedMpoBaHELIH 3aueT.

Tekywmas arrectayua cTygeHToB MPOBOAVTCS B JUCKDETHRIE BPEMEHHBIE MHTEPBA/IbI B CIRAYIOLHX

(opmax:
* Kypcosag pabora;
*  KO/UIOKBUYM.

Pyﬁex(naﬂ dTTECTALUA CTYACHTOB TIPOU3BOAMUTCS NO UTOI'AM TTO/IOBYHBI CeMCCTPA B CAGAVICLITUX

(opmax:
* Kypcrosas paGora.

IpomekyTounas aTTecTauus NpoRCAUTCA B hopMax:

¢ avhdepeniupoBanHbIil 3auer.




5. YYEBHO-METOJIMYECKOE Y MFH®OPMALIMOHHOE OBECITEYEHHUE
AVCHMIIHEI

5.1. OcHoBHAA muTeparypa No AUCLMILIAHE:

1. A. B. Crporonog. Lindposas 06paboTka ciruasos B asuce MPOTPAMMHPYEMBIX IOTHYeCKUX
MHTETDABHEIX CXeM. CaHkT-ITetepbypr: Jlanw, 2021, a.1. pec.,

2. A. X. Mypcaes, O. 1. Bypesesa. [IpakTUKYM 110 NPOEKTHPOBAHUIC Ha si3biKax VerilogHDL u
SystemVerilog. Cankr-IlerepGypr: Jlane, 2021, 311. pec.

3. B. H. Kysneuos, B. A. Kpusonocos, B. C. Ecunesckuii. CpeAcTea aBTOMATH3ALMN M YIPaB/IeHus.
Crapbiit Ockon: THT, 2021, 2a. pec.

4. Q. A, KoroHoB. OCHOBbI IPOEKTHPOBAHYS 3JIeKTPOHHbIX YCTPOACTB Ha [TJIUC. CI16.BTTY
"BOEHMEX" nm. [I. @. Yctunosa, 2008, an. pec.

5. IVTAC v napanne/bHble apXUTEKTYPLI J/1S1 MPUMEHEHYs B adpOKOCMUYECKOl obsiacTh, MporpaMmHbIle
OLUIMGKK U OTKa30yCTOUMBOE MPORKTHPORARVE, M. ! Tex"ocdepa, 2018, 5 3K3.

5.2, HononuurensHas MMTePaTypa 1o AHCHUIUIMEE:
He Tpebyercs.

5.3. [lepyoanyeckue usmanus:
He Tpedyrorcs.

5.4. TlepeucHb pecypcoB MH(OPMAL{HOHHO-TEEKOMMYHIKALIMOHHOI CeTH "MIHTCpHeT", HeoGXoAMMBIX ANS
OCBOEHHA AUCLMIT/IUHEI, 3/IeKTPOHHEIE OMOIMOTEYHbIe CHCTEMB:

1. https://www.voenmeh.ru/images/docs/norm_docs_stud/Polozhenie_KRKP_2.0.pdf - Monoxesue 1o
COZEPKAHHI, 0)OPMIIEHHIO, OPraHKH3ALMA BBITIONHEHWS U 3aILMTEI KYPCOBBIX (IPOEKTOR 1 KYPCOBLIX
pabor BI'TY. CMK-I1-4.2-12.;

2. http://www.terasic.com.tw/cgi-bin/page/archive.pl. Marepunanbl 415 NONB30BaTeIs OTAZAOMHOTO
KoMrinekTa Ha ocHose TTJTUC DE1-SoC.;

3. http://we.casyelectronics.ru/plis/plata-razrabotchika-de1-soc-obzor.html . CooBuecrso
lasyElectrenics.ru. Inara paspaborunka DE1-SoC. O630p.;

4. http:/library.voenmeh.rw/jirbis2 — ®yuaamentansHag 6ubavoreka BITY «BOEHMEX» 1. J.D.

YcTuHoRa;

- https://urait.ru — OBpa3osaTenbHas ruiargopma «HOpaiit». [18 BY30B K CCY30B.;

. http://e.lanbook.com — 3BC Jlaus;

- http://we.easyelectronics.ru/plis/vhdl-s-nulya.html VHDL c nyns.;

. http://we easyelectronics.ru/plis/prostenkie-primery-na-vhdl.html. TIpocrertkue npumepsr va VHDL.;

. http://we.easyelectronics.ru/plis/prakticheskie-zadaniya-po-vhdl-zadanie-1.html Tlpaktnuec-kue 3aganus

no VHDL;

10. http://marsohod.org/verilog. S13LIK onucanus annaparypei Verilog HDL.;

11. http://we.easyelectronics.ru/plis/osvoenie-plis-s-ispolzovaniem-yazyka-verilog.html. Ocsoe-nue [JIUC

C UCM0/Ib30BaHKEM s13b1Ka Verilog;

12. https://www.altera.com/support/support-resources/design-examples.html. TIpumeps: npoexTor Ha TUINC;

13. http://we.easyelectronics.ru/plis/shemotehnicheskoe-proektirovanie-dlya-plis.html. Cxemorextiueckoe

npoekTuporanue aas IUINC;

14. http://marsohod.org/11-blog/B6-quartussim. Ioruarosas uHcTpykuus as Quartus 1I: Cumynsuys

NpoeKTa.;
15. http://we.easyclectronics.ru/plis/modelsim-s-chego-nachat.html. ModelSim. C wero nauate..

Lo\

5.5. Tlporpammiioe ofecrnicuerne:

1. Quartus 14 Lite edition;
2. Quartus II,

5.6. ludopMaliMoOHHBIE TEXHOAOIHH;

B3AMMOACHCTBHE ¢ ofydaromumuca nocpeactsom 3VMOC Moodle BITY «BOEHMEX» vm. [, YcTHicBa.



6. MATEPUAJIBHO-TEXHUYECKOE OBECIEYEHME JUCHUTIINHBI

6.1. ITpakTHueckue 3anaTHS:
1. IpoexTop;
2. Ayautopus ¢ uuciiom no CaJO4YHBIX MECT HE MEHLLUC KOJTUYECTRa obyuaroiuxcs,

6.2. JTaGoparopHnte 3anaTUs:

1. Itnara: DE1-SOC;
2. Quartus 14 Lite edition;
3. Quartus I1.

6.3. ITpouee:

1. pabouee MecTo npenogasarens, OCHALIEHHOE KOMIIbHOTEPOM C ZOCTYTIOM B UnTeprieT:

2. paGoune MeCTa CTy/eHTOoB, OCHAIIIeHHBIE KOMMBIOTEPaMHM C ADCTYNOM B MHTepHeT, npeAHasHaueHHEIe
Anst paboTel B 31€KTPOHHO# 0BpasoraTenbHOM cpege,
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TNMpuasnoxenue 1
K paboueii uporpantme AHCUHRTUHLI
HOPOEKTHPOBAIHE ITHOPOBBIX CUCTEM HA I/TUC

AHHOTauMA paGoyeti NporpaMmal

Aucuunmina NPOEKTUPOBAHUE IINSPOBBIX CUCTEM HA ITJIUC ABASETCR AUCLIHITTHHOT
BapUaTHBHOA 4acTH no BeIGopy cryaenTa 610ka 1 nporpamme TIOArCTOBKM M0 HanpaereHusaMm: 24.05.05
WHTerpyipoBanHble  cucTeMsr JICTATeNbHbIX  anmnaparoB, 24.05.06 CucTeMbl YNPpaBjaeHust neTaTebHLIMY
dnnaparamu. [JUCLHN/IMKA peanuayercs Ha dakynsrere M MudopMaLuoHHbIX 1 ynpasastoimx cricrem bI'TY
"BOEHMEX" wm. J.®. YcTunopa Kaegpoit U9 CUCTEM YTIPARJIEHUS H KOMIBHOTEPHLIX
TEXHOJIOI' M.

Hvcuunimaa tateneda na dopmiposaHne KoMnemeHyuii:
[TICK-4 (24.05.05)cnoco6rocTs TIPOEKTUPOBATL NMOACHCTEMBI H 9IeMEHTL] CUCTEM YOpaBAeHWs aBUaLMOHHBIX
KOMITTEKCOB Pa3/IMYHOT0 HasHAUEHMST;
IICK-4 (24.05.06)cnocofHocTs NPOCKTHPOBATE MOACHCTEMBI H 371€MEHTB] CUCTEM yOPaBneHus pakeT u Apyrux
JIeTATE/IkHbBIX AMIapaTos.

Cogepranye JUCLUMI/IMHE] OXBATLIBAET KPYT' BOMPOCOB, CBA3AHHBLIX C APXUTEKTYPOil U KnaccubukaLmeii
IUIC, nporpamMmmypoRaHMeM Ha s3nlkax OnmmcaHus armaparypsl VHDL w Verilog, CTPYKTYPHOM U
[TOBEACHUECKOM ONMCAHMM CXeM, MpUMeHeHueM MHTErpAPOBAHHOTO MaKeTa [pOeKTUpoBaHus TT/IUC Quartus
I {Xilinx ISE Design Suite), oTnagkoii u MOZJen1pOBAHUEM MTPOEKTOR.

Tporpammoit gucupnaumbl npegycmorpensr CTEAYIOIIME BUABI KOUTPOAS:

Texyman aTrecraums CTyAEHTOB NPOROANTCS B AVCKPETHBIE BPEMEHHLIE UHTEPBANTbi B CISAYIOLNX
fpopmax:
* Kypcosas paGota;
*  KO/UIOKBHYM,

PyGexxuan arrecTanms CTyAeHTOB NPOMIBOAUTCS N0 UTOraM TIO/ICBKHbL CEMECTPA B CAICAYIOLMX
¢popmax;
* KypcoBas pabora.

NpomexyTounan arrecTauus npoBoAUTCS B dopmax:
* pupdepeHUHpOBaHHEIi 3aueT.

O0wasa Tpya0eMKoCTh GCBOEHHMA AUCLHMIIAHLL COCTaBAseT 3 3.e., 108 4. Ilporpammoii JHCLUUTLTHIR
NPEAyCMOTPEHB] NpaKTHyuCCKIe 3aHaTHA (17.4.), nabopaTopHaiii MpakTHRYM (34 u.), camocTositensHas pabora
ctyaenTa (57 u).
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Mpuroxenne 2
K pabouedi nporpamme aucupaanne
MPOGEKTHPOBAHHE, IIHOPORBBIX CUCTEM HA O/TMC

TEXHOJIOT'YIU U ®OPMBI OBYUEHUS

PeKoMeHAa WM 110 6cBOeHNID AHCHHILAWHEL /19 CTYAeHTa

TpynoeMKocTs ocBoeHys AUCLUIINIMHEL cocTap/geT 108 4., u3 Hux 51 4. AYAHUTOPHBIX 3aHATUH, K 57 u,,
OTBEJHHBIX Ha CAMOCTOATeNBHYIO paloTy CTyAeHTa.

Pexomengaumn no pacripegenenuio y4eGHOro BpEMEHM N0 BUAGM CAaMOCTOATENBNO pafoTh! W
PasfenaM AUCLMIVIVHB! IPUBeAeHb! B TaluLe.

Kourpoae ocsocHus mucummnminm TIDOM3BOAUTCS B COOTRBETCTBHMM € [losioKeHHeM o TEeKYTLEM,
PYOEXHOM KOHTPO/IE YCIIeBAEMOCTH 1 MPOMEXYTOUHOH aTTecTalK 06yyaronmxcs.

DopMel KOHTPOAS K KPHTEPHI OLIeHWBAHWS NPHBEAEHBI B MPUAMKEHNH 3 K Paboueii Oporpamme,

| H

‘TpypoeMxocrs,

HaumenoBarne padorsi Pexomenjyemasn nureparypa Pyﬂqac Te,
E i .

Pa3pen 1. IporpammupyeMsre forugeckue MHTErpanbHble CXeMbI.

O. A. KoHOHOB. OCHOBbI 11POCKTHPOBAHUS DNEKTPOHHBIX

. ycrpoiicte Ha TVIMC: CIT6.5I'TY "BOEHMEX" 1. A .
syuerme MPEAYCMOTPEHHBIX YervHosa, 2008 (paszenst 1-4) ;
MpPOrpaMmon Amammec}{f’( A. B. Crporonos. udgposas obpaborka curnasios B ! 7
e,qqu{q 110 PEKOMEHAY eMOM Basuce nporpammupyeMeix oruueckyx MHTETPA/TbHBIX |
fTeparype cxem: CaHkT-IletepGypr: Jlaun, 2021 (rnasa 1)
B. H. Kysreuos, B. A. Kpuouocos, B. C. EcHresckuii.
"""""""""""" CpescTBa aBTOMATHM3ALMW M YTIPABIEHHS: Crapeii Ocxon: & 7
ITogroToka x naGopatopyomy | THT, 2021 (rnasb! 4-6) :
NPaKTAKYMY [UIMC v napansenschsie APXUTEKTYPB] A/ NPUMEHEeHUs B
A3poKocMuseckoii obuacry. Tlporpammubie oumabkun |
N OTKa30yCTOHUMBOE NPOeKTUpoBaHke: M.: Texnocdepa, '
BrinonHenue Kypcosoii paGotel | 2018 (uacrs 1) 2
Wtoro no pasgeny 1 10 :

Visyueniyie npesycMOTpeHHBIX

MPOTPAMMOI AUAAKTHUE CKHX 4
EAVHML TIO peKOMeHyeMOn O. A. KoroHoB. OCHOBBI IPOEKTUPORAHUS 3/ICKTPOHHEIX
JIUTEPATYpe ycrporicts Ha TVTUC: CII6.BI'TY "BOEHMEX" um. O @
Tloaroroska k naGoparopHomy Yctunosa, 2008 (pasgen 5) 4
NpaxTUKyMy S

Buinonmenite kypeoBoi paGorar

Wtoro rio pasneny 2
Paspen 3. A3nik ormicanns annaparyprr Verilog HDL.

Msyuenne npeaycmMoTpeHHsIX O. A. KoHoHOB. OCHOBb! NPOEKTHPOBaHHs NEKTPOHHBIX

TPOrpaMMO¥ AUAAKTUYECKEX ycrpoicTs ta IJIAC: CII6.BTTY "BOEHMEX" uM. . CD 4

€/JMHHL TIO PEKOMeH 1y eMOiH Ycrunosa, 2008 (pasaen 5)

JmTeparype A. X. Mypcaes, O. 1. Bypenega. [TpakTukym 1o
NPOEKTHPOBaHMIO Ha A3bIKax VerilogHDL u

TIPAKTHKYMY SystemVerilog: CaHkT-Metep6ypr: Jlaxb, 2021 (Bech

Beimonnenme kypcosoi paGoret | TEKCT) e h

Viroro o pasaeny 3 o
Paspenr 4. MurerpupoBanublii naker npoexTHpoeanns IIVIMC Quartus IT (Xilinx ISE Design Suit.

Wsyuenne npegycmorpentbix | O, A. KoHoHoB, OCHOBLI MPOEKTUPOBARMA HEKTPOHHBIX |
NpOrpaMMol AHAAKTHYECKUX gyCTpGECTB Ha IJTMC: CTI6.BI'TY "BOEHMEX" um. J1. D 4
e/IMHUL] IO peKoMeHyemoi j YerrHosa, 2008 (pasaen 5)
JIUTEpaType ' A. B. Crporonos. Hudposas oGpaboTka cUrHaIoR B

HO.E[FUTOBK& K naﬁopa’ropﬂomy M% Bazuice NporpaMMHpPYyeMbIX /IOrHYe CKHUX WHTETpanbHLIX
NpaKkTHKyMy cxem: Cankr-IletepSypr: Jlans, 2021 (raaga 4)
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Paspen 5. Otaagka n Mofesn

M3yuenue npegycmoTpedtsix |
nporpamMmoit AMABKTUNECK X § A. B. Crporonos. Ludporas 06paGotka curtanos s 4
EAMHAL] 11O peXoMeHgyemott | Dasuce MPOrpaMMUPYEMbIX JIOrHYeCKMX MHTETDATbHBIX |
ATEPATYPE | cxew: Canr-Tlerepeypr: JTaws, 2021 (cnaga 4) |

IloaroToBka K naﬁopaTopHomy i 0. A. Kononos. Ocriobul TTPOEKTUPOBAHWS 3/1eKTPOHHBTX
.ycTpoiicts Ha [UTUC; CIIS.BCTY "BOEHMEX" um, J1. D

Bbinosnxenne kypcosoii paborh Yerusoea, 2008 (paspen 5)

]
IToaroroeka K KOMIOKBUYMY :
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MNpunoxenue 3
K paloueii nporpamme AHCLH O THH b)
MPOEKTHPOBAHHE LHUPPOBLIX CUCTEM HA UG

POH/bI OUEHOYHBIX CPEACTB

DOHAR! OL[eHOYHBIX CPEACTE, MO3BONSIOUINE OLIEHNTS Pe3ynerarer 06yuerus no gaunoii AHCUMIIIHe,
BK/TIOUALOT B cebs:

*  KO/MOKBUYM;
* Kypcosas pafora;
* AnddepenyrpoRaHHLT 3aveT.

Kpurepuu oneanpanmsn

Konnoxeuym

Ha konnokeuyme CTYAEHTY npeAnaraetcs 10 TecToBLIX BOTMpocos. Tlpu yenelsHom otseTe Ha 9-10
OLIeHKA 38 KOJLMOKBUYM — «OTIMHHO», Ha 7-8 — «x0powwo», Ha 5-6 — «YAOBRJIETBOPUTENLHO,
KomnzexT TecToesrx BONPOCOB pasmelled B YMK [uCIHIMHLL

Kypcopan paGora

Obugne TpeGoBaHYSA K BLITOMHEHHIO 1 odopmIeHUro KypeoBoit paboTsr anpegensrotcs «IlonoxeHuenm o
COACPXAHHUI0, OOPMIEHMIO, OPTaHH3ALHMH BBINOJHEHMUS | 3ANMTBI KYPCOBBIX [POEKTOB U KYPCOBbIX pator
BI'T¥»/

Hst oecriedenus tekywero KOHTPOng paboThi CTYAeHTa B TeueHue CEMECTPa yCTaHABAMBAIOTCA CPOKM
BRIMO/THEHWA 3TANOB KYPCOBO#H paboTbi.

OcHoBanuem anst Heonycka KYPCOBO#1 paboThl K 3atgnte MOTYT GaITh:

- HENG/IHO® WJIH HeBEPHOE BHLIMOHEHWE TeXHUUECKOTo 3a7aHus;

- OTCYTCTBHE NPe/yCMOTPeHHBIX 34aHHeM MaTepUAIOB W HecaorseTcTBhe ux [OCT;

- HECOOTBETCTBUE NOACHUTE/IBHOM 3aITNCKU yCTAHOB/IeHHDIM TpeboBaHusM.

OLeHKa 33 KypcoByto paboTy BBICTARASeTCS TI0 PE3Y/IETATAM €e 3aILUTLI CTYAGHTOM Iepe/ KOMUCCHeil,
Ha3HAYEHHOU 3aBCAyIOWMM Kadeapoii. 3awmra Kypcooii pabots: MPeAyCMaTPUBACT KPATKHI! JOK/a/ CTyaeHTa
{4 OTBETHI €10 HA BONPOCHI, CBA3AHHBIE C COAEPIKAHHEM paboThI.

Muddepentpporannpiii zauer

Avihpepenuuporannbiii 3auét OOPMAACTCS NPH YCTOBUM 110JIHOTO BHIIOAROHHS BCEX MEDOTPUSITHIA,
[IpeflyCMOTDEeHHBIX rpadMKOM KOHTPOABLHBIX Meponpustii. OLeska 3a AuddepeHLnpoBaHHbIiA 3auer
ONPEAENALTCS KaK CPefiHee apH(IMETHULCKOE OLIeHOK 3a KYPCOBYy¥o pafioty u kosnoksuym. TTpu
HEOBXOANMOCTH OKDYINIEHHSI OLIeHKH TIPUOPHTET OTAAETCA OLIEHKE 3a KYPCOBYIO paboTy.
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MMacriopr dorga oneHounsIx CpeACTB

KYPC

CEMECTP

Haumencanue pazgenos u
AMAAKTHYECKHUX eJHHNL]

BCETI'O

AyiuTopHBIe
3aHATHA B
KOHTAaKTHOH

U

Camocroarennnan
pafora crygenren

Dopmupyemasn
KOMIeTeHnus, %

|
i
|

HAVMMEHOBAHWE
OLEHOYHOro CPEACTBA

35 5
4 5
i ! = T -
S BEF gE S 2
_é M EElE& g 8
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| SRR Ty
! =X
; o O
A — e | E 5
Pasgen 1. ITporpammupyemuie = i ~ Kypcogas
5 9 JlorHuecKkue uuTerpanbHbIe 19 . 9 4 5 110 20 . 20 | paGora,
] CXembi. . o [Konnoxsuym
; . Kypcosas
5 9 Pazgen 2. 3wk onucanus 22011 8 3 12 20 20 paGora,
annaparypnt VHDL. ‘ ?KonnOKBHyM
= “Ropconan
bbbl T NN S Komnokeuyw
Pasgen 4. Interpuposannmiit : Kypcoeas
5 g TMaker NPOeKTUPORAHNS HMC 19 | g 6 | 3 10 20 | 20 paGora,
Quartus IT (Xilinx TSE Design i i KOTOKBHYM
Suite), N N Y

Pazgen 5. Otnapka u
MO/le/TUDOBAHHE NIPOEKTOR.

Bcero 3a 9 cemectp

1108 51 34 |

22

9 6 ;

Bceero no auciuniune

1108151 34 |17 ]

20

20

Kypcogasn
. pabora,
Konnoksuym

1100

100 |

100
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