MMHOBPHAYKHW POCCHHA

(enepanbHoe rocyjapcTBeHHOe G10)KeTHOe 00pa3oBaTe/IbHOE YUpeXX/[eHHe BhICIIero 00pa3oBaHust
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»

(BITY «<BOEHMEX» nm. JI.®. YcTunoBa)

YTBEPXIARO
HekaH dakynbTeta

Crpaxos C. 1O.
(mopmumch) DdUO
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
ITPOEKTUPOBAHUE IU®POBBIX CUCTEM HA IIVIMC

HamnpasyieHnue/cnenaaibHOCTb
MOATOTOBKU

Cnenuanusanusa/npoduab/nporpaMma

MOAroTOBKH

YpoBeHB BhICIIero 06pa3oBaHusA

®opma obyueHus

®dakyneTeT

Beinyckaromias Kadegpa

Kadeapa-pa3padorunk paboueit

24.05.05 ViHTerpupoBaHHbIe CHCTEMbI JIeTaTe/IbHbIX anlapaToB

ABTOMaTH3HPOBaHHBIe CHUCTEeMbI yIIpaB/IeHUA 00eBBIMH dBHALlTUOHHBIMH
KOMIL/IEKCAMH

Choenuaaurer

Ounas

U NudopMaIHOHHBIX H YIIPAB/ISIOIMX CHCTEM

N9 CUCTEM YIPAB/JIEHVS U KOMIIBFOTEPHBIX TEXHOJIOT YA

W9 CUCTEM YITPAB/IEHUSA Y1 KOMITBIOTEPHBIX TEXHOJIOT I

NporpamMMsI
a YACDHI (o HaIMUHI0 BH/IOB 3aHATHH) o
5o | @ | AYIMTOPHBIE 3AHATHS | CAMOCTOAITE/TbHASI PABOTA | &
oS | O

T | O = < - E
a | S5 ¥ = i = = 4 | ow
S| S 2 S = o = =R
o | 5 |8x| & 22| 2 O B 5O | 53
& 2 |8 IS s [ E2 | 0% & < S8 | ¥&
| S g5/ g 5 sf|gEl g £ | § Bz |EE
SEE|2| g8 ¥ EC EE| § | § | Z &= 28

= R E |og g5 ® o o | 5o | &

E’% 2 2E | £° o S | BS E

R2| 5 = = o > ':cg <

o 5 N K =
5 | 9 3 1108 | 51 34 17 57 0 18 39 | A0
3a4

Cankrt-ITetepOypr
20 r 26809




JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.05.05 VInTerpypoBaHHbIe CUCTEMbI jleTaTe/IbHBIX annaparoB
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kacdenpa 19 CUCTEM YIIPABJIEHMA 1 KOMITbFOTEPHBIX
TEXHOJIOTUN
aBpusioB Biaaumup BukropoBuy, cTapiimii mpernojaBareb

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka .
paboueti nporpamMmel 19 CUCTEM YITPAB/TIEHUA U KOMITBIOTEPHBIX TEXHOJIOT U

3aBepytomuii kKadesnpoit Marsees C.A., K.T.H., J0LI.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

N9 CUCTEM YITPAB/IEHUSA 1 KOMIIBFOTEPHBIX TEXHOJIOT' I

3aBeqyroumii Kadenpoii Marsees C.A., K.T.H., OL].




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
IMPOEKTNUPOBAHME IIN®POBLIX CUCTEM HA IIJIUC

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IICK-3/23 — cnocobHOCTL  pa3pabaThlBaTh  MPOTrPAMMHO-aJITOPUTMUYECKOe — oDecrieueHue  ijist
KOMIUIEKTYOLIMX U3/e/Ti OOPTOBOTO PaJiio3/IeKTPOHHOTO 000PY0BaHus JieTaTe/TbHbIX arapaToB

TICK-4/23 — crocobHOCTh pa3pabaThiBaTh MPOEKTHO-KOHCTPYKTOPCKYHO JIOKYMEHTAIuo [ijigs 60pTOoBOro
Pajro3eKTPOHHOTO 000PYAOBaHUS JieTaTe/IbHbIX alrapaToB

@®opmMHpOBaHHIO KOMIIETEHLUH CITyKUT [JOCTIDKEHHe CIIeAyIOIIUX Pe3y/ibTaToB 00pa3oBaHMUsI:
IICK-3/23
3HAHUA:
TIPUHIIUIIOB MOCTPOEHUs [UGMPOBBIX YCTPOUCTB Ha TTJTIC, 0CHOBHBIX 3TAroB WX pa3pabOTKH;
YMeHusl:
cocraBnsTh onvcanyve TTJIVIC B BUe Habopa QyHKLUMOHANBHBIX OJI0KOB, BEIOMpPAaTh KOHCTPYKLIUIO
[TJINC pnis peanv3aluu NpoeKTa;;
HABbIKU:
(hYHKLIMOHAIBFHOTO U CTPYKTYPHOTO MoZesupoBanus ycrpoiicts [TJIVMC, BupTyassHOTO
MPOEKTUPOBaHNs, MOCTPOEHUS NMPOrpamMM C HCIO/b30BAHMEM S3BIKOB M CPeJCTB NPOrpaMMHPOBaHUS
JIOTUIKU..
IICK-4/23
3HAHUA:
TIPUHIIMIIOB TIOCTPOeHus [UdpoBbIX ycTpoicTe Ha ITJIVIC, 0CHOBHBIX 3TAIlOB MX pa3pabOoTKu;;
YMEHUA:
cocTarisaTh onvcanve TTJIVC B BUje Habopa (GyHKIIMOHANBHBIX O/TOKOB, BEIOUpPATh KOHCTPYKIIUIO
IIJINC piisa peanu3anuu NpoeKTa;;
HABbIKU:
(YHKLIMOHAIBEHOTO U CTPYKTYPHOTO MoZesiupoBaHus ycrpoiicts [IJIVMC, BUpTyasbHOTO
NIPOEKTUPOBAHKS, ITOCTPOEHUsI NIPOrpaMM C HCIIO/Ib30BaHUEM SI3BIKOB M CPeJCTB NPOrpaMMHUPOBaHUS
JIOTUKH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunnaa ITIPOEKTUPOBAHUE U ®POBBIX CUCTEM HA IUINC sBnsieTcs JUCLUIVIAHON
yacTH, (popMupyemoii yuacTHUKAMH 00pa3oBaTeIbHBIX OTHOLIEHUH 0/10Ka 1, MporpaMMbl MO/ITOTOBKH 110
HaripasJieHUt0 24.05.05 HmezpupoeaHHble cucmembl iemamesbHblX annaparnos.

CopeprkaHue JUCIUTITHBI SIBJISIETCSI JIOTHUe CKUM TIPOZIOJDKEHHEM TUCIVTLTAH:
IMPOI'PAMMMUWPOBAHUE HA SI3bIKE BBICOKOI'O YPOBHS, APXUTEKTYPA 3BM U CUCTEM,
MUKPOITPOLIECCOPHBIE CPEJICTBA.

Cojep>kxaHue [AUCHUIJIMHBL SIBASIETCS OCHOBOM Jjisi ocBoeHus guciuruivd: ITPOI'PAMMHOE
OBECIIEYEHUE CUCTEM PEAJIBHOT'O BPEMEHU, INPOEKTUPOBAHUE
NHTEI'PUPOBAHHBIX CHUCTEM JIETATEJIBHBIX AIIITIAPATOB, IIPEJAUIIJIOMHASA
IMPAKTHUKA, IIOJAIOTOBKA K TIIPOLEAYPE 3ANIUTHI M 3AIIUTA BBIIIYCKHOM
KBAJITM®UKAIIMOHHON PABOTHL

Hpe,ELBapI/ITEJILHLIe KOMIIeTEHILINH, CClJOpMI/IpOBaHHbIE y 06yqa}0Luer0CH A0 HauadJ/ia U3yuyeHusd AUCLHUTIINHBIL

¢ OIIK-1 — croco6eH NMpUMeHSITh eCTeCTBeHHOHAyUYHbIe U O0IenH)KeHepPHbIe 3HAHWSI, METO/[bI
MaTeMaTU4eCKOTo aHa/Ini3a U MOJIe/TMPOBaHUs, TEOPETUYeCKOTO 1 IKCITIePUMEHTAIbHOTO MUCC/Ie/[OBaHKS
JIUTSI pellieHNsT MH)KeHePHBIX 3a/1au TIpodye CCUOHA/TLHOMN IeATeTbHOCTU

¢ OIIK-2 — CrniocobeH MOHUMATh TIPUHLIUIILI pab0TEl COBPeMEeHHBIX HHPOPMALIMOHHBIX TEXHOJIOTUN U
WCTIOb30BaTh X JJIs pellleHrs 3aZiad NpodeCcCuoHanbHON fesiTeTbHOCTH

¢ OIIK-3 — CriocobeH pa3pabarbiBaTh HOPMATHBHO-TEXHHUUECKYO JOKYMEHTALIMIO, CBSI3aHHYHO C
rpodeccroHaNBHON JesiTe/TbHOCTBIO

¢ OIIK-9 — CniocobeH pa3pabarhiBaTh aJTOPUTMBI M KOMITLIOTEPHBIE TTPOTPAMMBI, TIPUTO/HBIE JIJIst
MPAKTUYeCKOTO TTPUMEHEHHUSI

¢ TICK-1 — CnocobeH ocyIecTeasTh cO0p, 00paboTKy, aHa/IN3 ¥ CUCTEMaTH3al[ui0 HayYHO-TEXHUYE CKOM
WH(OPMALMH 10 TeMe UCCIeA0BaHuUs, BEIOOD METOAVK W CPEJICTB PeLlIeHus 3a7ad

¢ TICK-2 — CriocobeH coCTaB/isATh HAyUHO-TeXHUUECKHE OTUYETHI, TOAT0TaBIMBaTh 0030pbl U MyOIMKalLWY,
COCTaB/IATD MTPAKTUUYeCKUe PeKOMeH ALY 110 pe3y/ibTaTaM BbIMOIHEHHBIX UCC/IeI0BaHUN

¢ TICK-3/23 — CrniocobeH pa3pabarbiBaTh MPOrpaMMHO-a/ITOPUTMUUECKOE 0becrieueHue st
KOMTIIJIEKTYIOLIUX U3/eJTUi OOPTOBOTO Pa/i03/IeEKTPOHHOTO 000PY/I0BaHMS JIeTaTe/TbHbIX arfapaTtoB

¢ TICK-4/23 — CrniocobeH pa3pabarbiBaTh MPOEKTHO-KOHCTPYKTOPCKYIO JOKYMEHTAI[|IO /i1 GOPTOBOTO
Paaro3/eKTPOHHOTO 000PYAOBaHUS JieTaTe/IbHbIX arapaToB



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paspen 1. IIporpaMMupyeMble JIOrHYecKHe HHTerpaabHble cxembl. 1.1
5 9 Beegenue. 1.2 Apxurekrypa [TVIVIC. 1.3 Knaccuduxarus IVIAC. 1.4 TIJINC 19 9 4 5 10 20 20
kopriopauuy Altera (Xilinx). O6uimii 0630p. 1.5 3arpy3ka koHduryparmu ITJIAC.
Paspen 2. fI3pik onucanus annaparypel VHDL. 2.1.0cHOBbI CUHTaKCHCA s13bIKa
5 9 VHDL. OcHoBHsle onepatopsl. 2.2 OCHOBBI HaNKCaHUs porpamm. 2.3 23 11 8 3 12 20 20
CrpyKTypHOe onrcaHue cxeM. 2.4 IToBejieHUeCcKoe OnMcaHHe CXeM.
Paszpen 3. SI3bik onucanun anmaparypsl Verilog HDL. 3.1. OcHOBBI CHHTaKcHca
5 9 a3bika Verilog. OcHOBHBIe onepaTopel. 3.2 OCHOBBI HalMcaHKsl porpamm. 3.3 25 13 10 3 12 20 20
CrpyKTypHOe onrcaHue cxeM. 3.4 TIoBejileHuUeCkoe onucaHue CXem.
Paspen 4. IHTerpupoBaHHbIi naker npoektupoBanus IIJIVC Quartus 1T
(Xilinx ISE Design Suite). 4.1. ApXuTeKTypa 1 OCHOBHbIe BO3MO)KHOCTH IaKeTa.
4.2. Beog npoekra. ['padmueckuii 1 TEKCTOBBIIT PeaKTOPbI, PeJaKTOP BPEMEHHbIX
5 9 nuarpamm. 4.3. Kommunsims npoekTa. HacTpolika ¥ peXuMbl KOMITUALMA. 4.4. 19 9 6 3 10 20 20
Ornazixa npoekra. Cumynsitop. BpemeHHasi 1 QyHKLMOHa/IbHas CUMY/IALMS. AHANU3
rpousBoguTenbHOCTU. 4.5. PasBoaka npoekra. PejakTop pa3sBoaxu. AHanu3 oTyera
kommmssitopa. 4.6. Co3zanue BBIXOAHBIX (aitioB f/1st mporpamMmupoBanust. [Iporecc
TPOrpaMMHpOBaHHsl U 3arpy3Ku KOH(GUrypaLuu.
Paspen 5. OT/1aaKa ¥ Mojie/IMpOBaHHe NPoeKToB. 5.1 [TocTpoeHue 1
5 9 ucrnionb3oBanue Testbench. 5.2 Wnrerpauus Quartus u ModelSim. 2 9 6 3 13 20 2
Bcero 3a 9 cemecTp 108 51 34 17 57 100 100
Bcero no gucuuninHe 108 51 34 17 57 100 100
3.2. AyANTOPHBIA MPAKTHKYM
Oo0neMm,
Ne Homep u HanMeHOBaHue
Tema MNPAKTHYECKOI'0 3dHATUA dayA.
n/n pPa3aesia JUCHUILIMHBI
JacoB
1 HpOFpaMMprEMBIE JIOTn4YeCKHWe MHTerpajibHble CXeMbI: 3
Pasgen 1. [IporpaMmupyeMbie  |apXUTEKTypa, KlacCU(pUKaLus
JIOTUUeCKHe UHTerpajbHeIe ApxwuTekTypa u ocobeHHOCTH npuMeHenus TTJTNC
2  |CXeMBL. cemeiictB MAX, Cyclone, Arria, Stratix (Spartan, Virtex, 2
Artix, Kintex). 3arpy3ka kongwurypauuu [TJIVC.
A3bIK onrcanus anmnaparypel VHDL: 0cHOBBI cHTaKcuCa,
3 Pa3,qen 2. A3BIK onuMcaHus OCHOBHbI€ OI1epaTopbl, OCHOBBI HAITUCAHWSA ITPOT'PAMM, 3
armapatypsl VHDL. CTPYKTYpHOE OIMCaHue CxeM, I0BeJleHYeCcKoe OIvcaHue
cXeM.
S13b1K onrcanus annaparypsl Verilog HDL: ocHOBBI
4 PEIB,Z[EJ'I 3. S3BIK OnMCcaHUsA CHUHTAKCHCa, OCHOBHbIE OI1epaTOpbl, OCHOBLI HAITMCaHUA 3
anmaparyps! Verilog HDL. [porpaMM, CTPyYKTYpHOe OIMCaHue CxeM, I10BeJjeHueCcKoe
OIMcCaHue cxeM.
Pasgen 4. VIHTerpupoBaHHBIN .
A PHD WuTerpupoBaHHbiv naket rnpoektupoBanus I[TJIMC Quartus
5 [MaKer npoeKtuposanms IUTNC 1y yv "I6F Design Suite): apxutexTypa i oCHOBHbIE 3
Quartus II (Xilinx ISE Design - ap TYP
. BO3MOXXHOCTH T1daKe€Ta, METOAWKa IIPUMEHEHUS.
Suite).
OTJIa,E[Ka " MOJe/IMPOBaHKE TIDOEKTOB: ITOCTPOEHME U
6 |Pazgen 5. Omiagxa u ucrionb3oBanue Testbench, nnTerpanus Quartus u 2
MO/ie/TUpPOBaHNe TIPOEKTOB. ModelSim.
7 KomnokBuym 1
Bcero 3a 9 cemectp 17
3.3. JIaGopaTopHbIii NPAKTHKYM
Ne Homep 1 HariMeHOBaHHe pa3jesa Tema /1a00paToOpHOro NPakTHKyMa Oo0nem,
n/n JAUCIIMIIVIMHBI ayj.
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4acoB
V3yueHue TeXHOIOTHUM PabOTHI C TpaduuecKrm,
1 |Pa3gen 1. TIporpaMmMypyemsbie TeKCTOBBLIM pelaKTOpaMu, pelakTOpOM BpeMeHHbIX 2
JIOTUYeCKHe WHTerpaibHble CXeMbl.  [AMarpaMM, PeJakTOPOM pa3sMeIleHHs.
2 Komnunsiuuys v cuMysnisiLusi TIpoeKTa. 2
3 W3yuenue TexHomoruu paboTsl Ha si3eike VHDL. 2
4 [Pasnen 2. Sapix omicar o AeN CApyKTYDIOTD omiCasA ’
arimapatypsl VHDL. PYKTYP :
5 IIpoektrpoBanue cxem Ha s13pike VHDL ¢ 4
WCII0/Ib30BaHUEM M0BeJeHUeCKOT0 OTHCaHUSI.
6 V3yueHue TeXHOJOrMU PaboThI Ha si3bike Verilog. 2
s o |[PoSoRG oo e ke el :
armapartypsl Verilog HDL. DYKTYD -
8 ITpoekTrpoBaHue cxeM Ha si3bIke Verilog ¢ 4
WCTI0/b30BaHUEM TTOBeJeHUeCKOTO OMTMUCAHUSI.
9 . ITpoekTupoBanue aBromara Munu Ha si3bike VHDL. 2
Paspen 4. VInterprupoBaHHbIN [1aKeT -
10 ITpoekTupoBaHre aeroMata Musiu Ha si3bike Verilog. 1
11 npoektuposanus IIJIMC Quartus II I M ADL >
(Xilinx ISE Design Suite). pOeKTHpOBaHHe aBToMara Mypa Ha si3bike V. .
12 ITpoexTrpoBaHue aBTomMara Mypa Ha si3bike Verilog. 1
13 |Pasgen 5. Omiazgka u mogenuposanue |[Ioctpoenue u ucnons3oBanue Testbench 4
14 |IPOEKTOB. 3arura KypcoBbiX paboT 2
Bcero 3a 9 cemectp 34
3.4. CamocrosnTenbHas padora crygenta (CPC)
Ne Homep v HaiMeHOBaHuUe pa3jena Oonem,
Copep)kaHue yueOHOro 3aiaHus
n/n AUCLIUIINHBI 4acoB
W3yueHne ripeyCMOTPEHHBIX IPOTrPaMMOi
1 IWAKTUUYeCKUX eJUHUL] 10 peKOMeHlyeMOoun 7
Pasgen 1. Ilporpammupyemsle 10ruueckue /UTepaType
HHTerpajbHble CXeMBI.
2 IToaroToBka K 1a00paTOpHOMY ITPAKTUKYMY 1
3 BeironHeHne KypcoBoii paboTsl 2
W3yueHue nipelyCMOTPEHHBIX MPOrpaMMOi
4 IUAAKTHYeCKUX eJUHUL] [0 peKOMeHAyeMon 4
Pa3pen 2. f3bIK onvcanus anmnaparypal TUTepa
patype
VHDL.
5 [ToagroToBKa K 1ab0paTOPHOMY MPAKTUKYMY 4
6 BeironiHeHWe KypcoBoii paboThl 4
W3yueHue mipesyCMOTPEHHBIX POrpaMMoi
7 IUJAKTHUeCKUX eUHUI] 10 PeKOMeHTyeMoi 4
Pazpen 3. fI3bIK onvcaHud anmnaparypel UTeDa
. parype
Verilog HDL.
8 [MToaroTroBka K 1ab0paTOpHOMY MPAKTHKYMY 4
9 BrinosiHeHNe KypCoBOi paboThI 4
W3yueHue nipejyCMOTPEHHBIX POrpaMMOM
10 |Pasgen 4. MIHTerpypoBaHHbIHA MaKeT AVJIAKTUYECKHX e/JUHHL] 10 PEKOMEH/yeMOi 4
nipoektupoBanusi [IJIMC Quartus II (Xilinx ~ [/IdTepaType
11 |ISE Design Suite). [ToAroToBKa K 1ab0paTOpHOMY MPAKTHKYMY 2
12 BhbinoiHeHre KypCcoBoii paboThbl 4
V3yueHue npeyCMOTPEHHBIX IPOrpaMMOi
13 IUJAKTUUeCKUX eJUHUIL] 10 peKOMeHTyeMoi 4
Pazpen 5. Omiagka U Mozie/IMpoBaHye JIMTEparype
14 |mpoexToB. [ToaroToBka K 1a00paTOpHOMY TTPAKTUKYMY 2
15 BeinosiHeHWe KypcoBoii paboThbl 4
16 [ToaroroBKa K KOJIJIOKBUYMY 3
Bcero 3a 9 cemectp 57
3.5. Kypcoeasn pabora
COJEP)XAHUE JTAIIA IMEPNO] IVIAHUPYEMOE
7 26809




NCITIO/IHEHUSA BPEMHI (ugac)
(uegemu
ceMecTpa)

Oran 1. Oramn 1. AHanu3 NOCTaHOBKY 3a/la4yM, COIVIaCOBaHue 1-2 2
TeXHUUEeCKOTO 3a/JaHusl.
Otan 2. Jtan 2. [IpoeKTupoBaHUe CUCTEMbI C UCITO/Ib30BaHUEM 3.6 3
CTPYKTYPHOTO OTMCAHMUSI.
Oran 3. Jtan 3. [IpoeKTMpoBaHUe CUCTEMBI C UCITOIb30BaHUEM 7-10 3
MOBe/IeHYe CKOrO OMUCAHUS
Ortan 4. Jtan 4. [JocTpoeHue, oTiaZiKa U MOZle/IMPOBaHuUe MIPOEKTa. 11-15 4
Oran 5. Oran 5. OdgopmieHue HOHCHI/ITE‘JI'I]:HOI‘/JI 3aMMCKH, 16-17 6
TIOATOTOBKA ZOK/Ia/a 1 3aluTa KypCOBOM paboThI

Bcero 3a 9 cemectp 18

4. ®OPMbI KOHTPOJIAA OCBOEHUA TNCIIUITI/IMHBI
CEMECTP HEJAE/IN CEMECTPA
1| 2 3(/4|5| 6 |7(8(9| 10 (11|12|13|14| 15| 16 17
9 KP ap ap KP | OP KP, Konn, gud. 3au.

YcnoBHble 0003HaYEHVS:

TP — nuarHocTuyeckasi pabora;

KP — kypcoBasi pabora;

Konn — konnoksuywm;

. 3au. — auddepeHIIMPOBaHHBIN 3aueT.

TEKyluHﬁ KOHTPOJIb YCII€EBAE€MOCTH CTYAE€HTOB IIPOBOAUTCA B IUCKPETHLIE BDEMEHHBIE UHTEPBAJ/IBI B

cnenyromux dhopmax:

e UArHOCTUYECKas paboTa;
e KypcoBas pabora;

*  KOJJIOKBUYM.

ITpoMeKyTouHasi arTecTalusi IIPOBOAUTCSA B (hopMax:
e muddepeHITMPOBAHHLIN 3aUeT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1.

2.

3.

4.

5.

. IIJINIC v napaJisie/ibHbIe apXUTEKTYPHI /i IPUMEHEHHUs] B a9pOKOCMUUeCKoi 061acTu. TTporpaMMHbie
olMOKY U 0TKa30yCTOWUYMBOe mpoekTupoBanue. M.: TexHocdepa, 2018, 5 3k3.

A. B. CrporoHog. . ITudpoBast 06paboTKa CUrHa/IOB B Da3uce MPOrpaMMHUPYEMBIX JIOTHUE CKUX
HUHTerpajbHeIX cxeM. CaHkT-ITetepOypr: Jlans, 2022, 3/1. pec.

A. X. Mypcaes, O. U. bypenesa. . [IpakTHKyM 10 TIPO€KTUPOBaHUIO Ha s13biKax VerilogHDL u
SystemVerilog. Caukt-ITetepOypr: Jlaub, 2022, 371. pec.

B. H. Ky3neros, B. A. KpuBoHocos, B. C. Ecunesckuii. . CpefcTBa aBTOMaTH3alMy U yIIpaB/ieHHsI.
Crapsiii Ockon: THT, 2021, s51. pec.

O. A. KoHoHOB. . OCHOBBI ITPOEKTUPOBaHKS 3MeKTPOHHBIX ycTpoiicTB Ha [IJIUC. CII6.BI'TY
"BOEHMEX" um. I. ®@. YctuHoga, 2008, 1. pec.

5.2. J[lorionHUTeNbHAs IUTepaTypa Mo JUCLUIIUHE:

He TpebyeTcsl.

5.3. [lepuoguueckue U3gaHust:

He TpeOyroTCs.

5.4. TlepeueHb peCcypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeOOXOAUMBIX [1/Is1
OCBOEHUS! TUCIUTUIAHBI, 3/IEKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1.

Ul B~

[SelN|

10.
11.

12.
13.

14.

15.

https://www.voenmeh.ru/images/docs/norm_docs_stud/Polozhenie_ KRKP_2.0.pdf - [TonoxeHue 1o
CO/IepyKaHuI0, 0QOPMIIEHHIO, OPTaHW3al[X BBITIOTHEHNS U 3aIIJUThI KYPCOBBIX TIPOEKTOB M KYPCOBBIX
pabot BI'TY. CMK-I1-4.2-12.;

. http://www.terasic.com.tw/cgi-bin/page/archive.pl. Marepuass As1s1 1osb30BaTessl OT/Ia0YHOT0

KomIuiekTa Ha ocHoBe ITJIMC DE1-SoC.;

. http://we.easyelectronics.ru/plis/plata-razrabotchika-de1-soc-obzor.html . Coo0iiectBo

IasyElectronics.ru. ITnara pa3pabotunka DE1-SoC. O630p.;

. https://urait.ru — O6pa3oBaTtesibHas raatdopma «FOpaiT». st By30B U CCY30B.;
. http://e.Janbook.com — DBC JlaHp;
. http://library.voenmeh.ru/jirbis2 — ®ynpamentanbHas 6ubnuoreka BI'TY «BOEHMEX» um. 1.0.

YCTUHORBA;

. http://we.easyelectronics.ru/plis/vhdl-s-nulya.html VHDL c nysns.;
. http://we.easyelectronics.ru/plis/prostenkie-primery-na-vhdl.html. [TpocteHnbkue npumeps Ha VHDL.;
. http://we.easyelectronics.ru/plis/prakticheskie-zadaniya-po-vhdl-zadanie-1.html ITpakTruec-kue 3asaHus

no VHDL;

http://marsohod.org/verilog. fI3bik onucanus anmaparypsl Verilog HDL.;
http://we.easyelectronics.ru/plis/osvoenie-plis-s-ispolzovaniem-yazyka-verilog.html. Ocoe-aue ITJINC
C UCI0/Ib30BaHKeM s3bIKa Verilog;
https://www.altera.com/support/support-resources/design-examples.html. IIpumMepsi ipoekToB Ha [IJINC;
http://we.easyelectronics.ru/plis/shemotehnicheskoe-proektirovanie-dlya-plis.html. CxemoTexHuueckoe
npoektupoBanue ajs ITJTNC;

http://marsohod.org/11-blog/86-quartussim. [Tormarosas uacTpykuus s Quartus I1: Cumynsus
MPOEKTa.;

http://we.easyelectronics.ru/plis/modelsim-s-chego-nachat.html. ModelSim. C uero Hauatb..

CoBpeMmeHHbIe TIpo¢eccHoHabHbIe 0a3bl JaHHBIX:

1.
2.

https://rusneb.ru — HatroHaneHast 3/1eKTpoHHast oubmoreka (HOB);

https://cyberleninka.ru/ - Hayunas anekrpoHHas 6ubaroTeka « KubepieHUHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 31eKTpoHHast bubMoTeka Poccutickoro doHia
(yHIaMeHTaIbHBIX UCC/Ie/IOBAHUH.

WHudopmaLoHHbIe CTIpaBOYHbIE CHCTEMBI:

1.

Texskcnept — MHbopMaL[MOHHBIN NIOpPTal TeXHUYeCKOro peryupoBaHusi: Hopmbl, TipaBu/ia, CTaH apThl
PoD;



2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoi reHepauuu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncyneranTtIntoc- HH(OpMaljoHHbII [TOpTaa paBoBOM MH(MOPMAaLUH.
5.5. TTporpamMMHoe obecrieueHue:

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

5.6. H(dopmaloHHbIe TeXHOJIOTUU:

B3anMogelicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY « BOEHMEX» um. [].®. YcTrHOBa.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHYecKue 3aHATHUA:

1. TIpoexTop;
2. AymuTopusi C YMC/IOM MTOCA/JOYHBIX MeCT He MeHbllle KOJMyecTBa 00yJarommxcs.

6.2. J/TabopaTopHbIe 3aHATHA:

1. ITnata: DE1-SOC;
2. Quartus 14 Lite edition;
3. Quartus II.

6.3. IIpouee:

1. pabouee mMecTo TperofiaBare;isi, OCHaIlleHHOe KOMITBIOTEPOM C JJ0CTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITBIOTEepaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOM cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
IIPOEKTUPOBAHUE LIU®POBBIX CUCTEM HA IIVIUC

AnHoTanusa paboueii nporpaMMsl

Ouctuminaa ITIPOEKTUPOBAHUE IMA®POBBIX CUCTEM HA IIJIUC sBrsieTcs AUCLUTTAHON
yacTH, opMupyeMoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHWH 0/10Ka 1, MporpaMMebl MOTOTOBKH T10
HaripasJieHHt0 24.05.05 MHmezpuposaHHble cucmembl jdemame/bHblX annapamos. JUCLUM/IMHA pean3yeTcs
Ha (akymerete M MudbopmarmonHeix u ynpasssoimx cucreM BI'TY "BOEHMEX" um. [O.®. YctuHoBa
kadezpoii 19 CUCTEM YIIPABJIEHUA 11 KOMITbFOTEPHBIX TEXHOJIOI M.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
TICK-3/23 criocobHOCTL pa3pabaThiBaTh MPOrpaMMHO-aITOPUTMUYECKOe ODecreueHre [yt KOMIUIEKTYIOIINX
n3zienuii 60OPTOBOTO PaZIM0/IEKTPOHHOTO 000PY/I0BAHUS JIeTaTe/IbHBIX arnapaTos;
TICK-4/23 crnocobHOCTh pa3pabarbiBaTh TMPOEKTHO-KOHCTPYKTOPCKYHO JOKYMEHTAaI[Mi0 [jii  OGOpPTOBOTO
PaJf03/IeKTPOHHOTO 000PYAOBaHUS JieTaTe/TbHbIX arraparoB.

CogeprkaHve AMCLMILIMHBL OXBaThiBaeT KPYI BOIPOCOB, CBfI3aHHBIX C apXWTEKTypod M Kiaccuukaryei
[UVINC, nporpaMMupOBaHHMeM Ha si3blkax onucaHus anmaparypel VHDL u Verilog, cTpykrypHOM W
[I0Be/IeHYeCKOM OITMCAaHUM CXeM, IPYMeHeHUeM MHTerpupoBaHHOrO rnakera npoexkrrposanus IIJIMC Quartus
IT (Xilinx ISE Design Suite), oTs1aikoil 1 MOZie TMpOBaHUEM TIPOEKTOB.

[TporpamMmoii AUCLIUI/IMHEI TIpelyCMOTPEeHBI CJie[jyIoIie BH/bI KOHTPOJIS:

TeKyImuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOAUTCS B JUCKPETHbIE BpeMeHHble MHTepPBaJIbI B
cnenyrommx ¢popmax:
e /WarHocTuueckas pabora;
e KypcoBas pabora;
*  KOJIJIOKBHUYM.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
e uddepeHIMPOBAaHHBIN 3aYerT.

OOmias TPyJ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBisgeT 3 3.e., 108 u. TIporpamMMol JUCIUIJIHHEL

Tpe/[yCMOTpPeHbI NpakThudeckue 3aHsaTus (17 u.), 1abopaTopHblii pakTUKyM (34 4.), camocTosiTebHast paboTa
ctyzeHrta (57 4).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
INPOEKTUPOBAHUE LIU®POBBLIX CUCTEM HA IIVTUC

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI PexomeHjyeMmas uTeparypa prn?{?éKOCTb’
Pa3pen 1. IlporpamMmupyeMble JToruyecKyue HHTerpajibHble CXeMbI.
B. H. KysHerjos, B. A. KpuBoHocog, B. C. EcuneBckuil. .
CpezcTBa aBTOMaTU3al[MK U yripapieHus: Crapbiii OCKoJt:
N3yuenme TIP€/ly CMOTPEHHBIX THT, 2021 (t1aBb1 4-6)
TpOrpamMMOHN AM/AKTIHUECKIX A. B. CrporoHos. . [Tudposast 00paboTKa CUrHajIoB B 7

eIUHUL] TT0 PEKOMEH/[yeMOo
JUTEepaType

Gasuce MpoOrpaMMHUPyeMbIX JIOTHUeCKUX UHTEerPabHbIX
cxeMm: CaHkr-IletepOypr: Jlanb, 2022 (r1aBa 1)
. IIVJTVIC v napaJiie/bHble apXUTEKTYPHI [1/1s1 IPUMEHEeHUs B

IToaroToBka K J1abopaTopHOMY

aspokocMuueckoit obnactu. [TporpaMmmHbIie OIMOKY U
0TKAa30yCToiuMBOe TipoekTrpoBaHue: M.: TexHocdepa,

MPaKTHKyMy 2018 (uacts 1) 1
O. A. KoHOHOB. . OCHOBBI IIPOEKTUPOBAHUS 3/IEKTPOHHBIX
S —— ycrpoticts Ha IIJIVC: CII6.6I'TY "BOEHMEX" um. [1. ®. 5
YctuHoBa, 2008 (pa3zgensl 1-4)
Wroro no pasgeny 1 10
Paspen 2. fI3bik onucanus annaparypsl VHDL.
W3yuenue rpesyCMOTpEeHHBIX
TIpOrpamMMoi AU aKTHUYe CKUX 4
€/JMHHL] 110 PeKOMEeH/lyeMOoi O. A. KoHOHOB. . OCHOBBI IIPOEKTUPOBAHUS 3/IeKTPOHHBIX
JITeparype ycrpoiict Ha [IJIUC: CITI6.BT'TY "BOEHMEX" um. []. ®.
IToaroroBka K 1abopaTropHOMY YctuHoBa, 2008 (pa3gen 5) 4
MIPaKTUKYMY
BrirosiHeHMe KypcoBoii paboThI 4
Wroro no pasgeny 2 12
Pa3pen 3. fI3bIk onucanus annaparypsl Verilog HDL.
N3yuenue rpesycMOTpeHHBIX
MPOrPaMMO¥ J1{AKTHUeCKHX A. X. Mypcaes, O. U. EypegeBa. . [IpakTukym o .
eZMHML] TTO PeKOMeH1yemoii MPOEeKTUPOBaHMIO Ha si3blKax VerilogHDL u System Verilog: 4
nuTepaType Cankr-ITetepOypr: Jlanb, 2022 (BeCh TEKCT)
TIoATOTOBKA K NaGODATOPHOMY 0. A.UKOHOHOB. . OCHOBBI IPOEKTUPOBAHUSA 3/IEKTPOHHBIX
MPAKTHKYMY ycrporict Ha IIJIVC: CII6.6I'TY "BOEHMEX" um. [1. ®. 4
_ YctuHoBa, 2008 (pasgen 5)
BrirosiHeHMe KypcoBoi paboThI 4
Wrtoro no pasgeny 3 12

Pa3pen 4. UnrerpupoBaHHbiii naket npoektupoBanus IIVIMC Quartus II (Xilinx ISE Design Suite).

N3yueHue ripelyCMOTPeHHBIX
TpOrpamMmoi TUZaKTUYe CKUX
eIVHULL ITI0 peKOMEeHyeMOi
JIUTEeparype

A. B. CtporoHos. . IludpoBast 06paboTka CUTHAOB B
6asuce nMporpaMMUpyeMbIX JIOTHUECKUX UHTEerPabHbIX
cxem: CaHkt-ITetepOypr: Jlanb, 2022 (r1aBa 4)

O. A. KoHOHOB. . OCHOBBI IIPOEKTUPOBAHUS 3/IeKTPOHHBIX

IToaroroBka K 1abopaTopHOMY
MPaKTHKYMY

ycrpoticts Ha IIJIVC: CII6.6I'TY "BOEHMEX" um. [1. ®.
YctuHoBa, 2008 (pa3gen 5)
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BbIrmosiHeHHe KypCOBO paboThI | 4

Wrtoro no pa3peny 4 10
Pa3pen 5. OT1agka u Moje/TMpoOBaHue MPOEKTOB.

N3yueHue npeycMOTpeHHBIX

TporpamMMoii AURAKTHIECKIX A. B. CtporoHos. . IludpoBast 06paboTka CUTHaOB B 4

€/IMHUL] T10 PEKOMEHyeMOU 0a3uce MPOrpaMMUPYEMBIX JIOTHUECKUX UHTErPaIbHBIX

JIMTeparype cxem: CaHkT-ITetepOypr: Jlanb, 2022 (r1aBa 4)

IMoaroroeka K maboparopHOMy O. A. KoHOHOB. . OCHOBBI NIPOEKTUPOBaHUS 3/IEKTPOHHBIX 2

TPaKTUKyMy ycrpotict Ha IIJIVC: CII6.6I'TY "BOEHMEX" um. [1. ®.

BeIno/iHeHHe KypCoBoii paboTeI Ycrunosa, 2008 (pasgen 5) 4

[ToaroToBkKa K KO/UIOKBUYMY 3
Wroro no pa3geny 5 13
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
MIPOEKTUPOBAHUE IIU®POBBIX CUCTEM HA ITJINC

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocThueckas pabora

*  KOJ/UIOKBUYM;

e KypcoBas pabora;

e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee YeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

KonnokBuym

Ha konnokBuyMme cTyfeHTy npeyaraetrcs 10 TecToBbIX BONpocoB. I1pu ycrieliiHoM oTBeTe Ha 9-10
OLIeHKa 3a KOJJIOKBUYM — «OTJIMYHO», Ha 7-8 — «XOPOLLIO», Ha 5-6 — «yZI0BIETBOPUTEILHO».
KommniekT TecToBbIX BONpOCOB pasmenieH B Y MK auciunivHel.

KypcoBas padora

KypcoBasi paboTa BBHIMIOTHSETCS] B COOTBETCTBUU C UH/MBU/Ya/IbHBIM TEXHUUECKUM 3a/IaHHEM.
KoMr1eKT TUTOBBIX 3a/JaHUH M BADHAHTOB KYPCOBBIX paboT pasmettieH B YMK AWCLUTIIMHEL.
OO61ue TpeGOBaHUS K BBITIOTHEHHIO ¥ 0OPMIIEHHIO KYPCOBOH paboThI orpesiesisitoTcsi «I1omoykeHreM o
CofiepKaHuto, 0OPMIIEHHIO, OPraHW3aly BBITIOTHEHUS M 3aIUThl KYPCOBBIX TIPOEKTOB M KyPCOBBIX paboT
BI'TY»/
Inst obecniedeHUs TEKYIIero KOHTPOJIS pabOTHI CTY/IeHTa B TeUeHWe CEMEeCTpa YCTaHABIMBAIOTCS CPOKH
BBIMOJTHEHUSI 3TANOB KypCOBOW paboThI.
OcHOBaHUEeM /IJisl HeJIOTyCKa KypCOBOUM pabOTHI K 3alIUTe MOTYT ObITh:
- HeTO/THOe WM HeBepHOe BBITIOJTHEHHe TEXHUUYECKOT0 3a/jaHus;
- OTCYTCTBUeE TIPeyCMOTPEHHbIX 3a/jaHieM MaTepuasioB uin HecootBeTcTBUe UX [[OCT;
- HECOOTBETCTBHeE TOSICHATE/TEHOM 3aMCKU YCTaHOB/IEHHBIM TPebOBaHUSIM.
OtleHKa 3a KypCOBYIO pab0Ty BBICTaBJISIETCS 10 pe3y/ibTaTaM ee 3all[UThI CTYJeHTOM Tepesi KOMUCCHEH,
Ha3HAYeHHOU 3aBe/IyIONIUM Kadepoii. 3aiuTa KypcoBoi paboThl Tpe/[yCMaTpyBaeT KpaTKUi I0K/Iafl CTyAeHTa
Y OTBEThI €ro Ha BOTIPOCHI, CBSI3aHHBIE C COZIepP’KaHueM paboThl.

JuddepennupoBaHHbIi 3a4eT

JuddepentiipoBaHHbIi 3auéT 0OPMIISIETCS TIPU YCJIOBUM TIOJTHOTO BBITIOIHEHUS BCEX MEPOTIPUSTHM,
MpelyCMOTPEHHBIX T'Pa(UKOM KOHTPOJIBHBIX MeporpusaTuii. OnieHka 3a auddepeHIIMpOBaHHbIN 3a4eT
oTipeZie/isieTCs Kak CcpefiHee apuhMeTHUeCKOoe OIIeHOK 3a KypCOBYH0 paboTy U KO/IOKBUYM. T1pu
HeoOXOAMMOCTH OKPYTJIEHHSI OLIeHKH TIPUOPUTET OTJAaeTcs OLleHKe 3a KypCcoByro pabory.
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AyauTopHbIe

° <
X
3aHATHA B § ) E
7 H O
KOHTAaKTHOM 5 g gE = =
N dopve | £2  £F | T
o | E o =8| 2§ 50
& | 9 HaumeHoBanue pasje/nos u = 3 ¢ == & g oo
Q = JUJAKTUYECKHX eJHHHI] o o | E E, & = g : e g EB
= M = 7} O =
S 5 EE EE|fE g g EZ
Q2% 5288 § 8| =8
R ga 88|° N T T
&= & M| X =
5 | R O | O =
= = @)
Paspgen 1. Ilporpammupyembie Kypcosas
5 9 |nmoruuyeckue UHTerpajibHbIE 19 9 4 5 10 20 | 20 pabora,
CXeMBI. Konnoksuym
Kypcosas
5 9 Paspen 2. SI3pIK omucaHus 23 1 8 3 12 20 | 20 pabora,
annaparyps! VHDL. Ko/LI0KBHYM
Kypcogas
59 E:;i‘;’; Ey I’,E"“;‘egﬂ)“gcgg‘f 25 | 13| 10 | 3 | 12 | 20 | 20 | pabora,
) Konnokeuym
Pa3fen 4. UHTErpypoBaHHbII KvDCoBast
naket npoexkruposanus IIJIMC P
5 9 ., . 19 9 6 3 10 | 20 | 20 pabora,
Quartus ITI (Xilinx ISE Design
. KonnokBuym
Suite).
Kypcogsas
5 | g [Pasaens.Omnapkanu 2| 9| 6 3 | 13 | 20 | 20 | paGora,
MOJie/IMpOBaHNe [PO0eKTOoB.
Konnoksuym
Bcero 3a 9 cemectp 108 | 51 34 17 57 | 100 | 100
Bcero no gucuuIinHe 108 | 51 34 17 57 | 100 | 100
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Kputepuu oneHuBaHus

IICK-3/23

Ne 1

Ne 3

No 4

Ne 5

Ne 8

Bonpocbl omkpbimozo muna:
YT0 Takoe crCTeMa Ha KPUCTAJe ...

Habop reprdepHitHbIX y3/10B

3/IeKTPOHHAsI CXeMa, BBIITOJHSIOIAst GYHKIMH 11e/I0r0 yCTPOMCTBA M pa3MelléHHast Ha
OJHOI MUHTEeTpaJbHOU CcXeme

pasMellieHHe NaMsTH IPOrPaMM U IIPOLieccopa Ha OZJHOM KpHCTasuie
CooTHecuTe cpely TPOEKTHUPOBAHUS K (UpMe MPOH3BOAUTEIIO

Quartus ans Intel u Vivado agyis Xilinx
Quartus s Intel m Quartus gas Xilinx

Quartus ais Xilinx u Vivado gns Intel
Uro Takoe Verilog u VHDL ...

JTO CpeAibl MPOEKTHPOBaHUS
ITO SI3bIKU TTPOEKTUPOBAHUS

3TO aJITOPUTMBI ITOCTaHOBKH pemaeMoi/’I 3aaun
HpI/IHL[I/IH MaH4YeCTePCKOro KOAMpOBaHUA ...

npousBoguTCs oruueckort onepauuein «1ICK/TFOHAROIIEE WNJIN» Haf TeKyLum
KOZIUpyeMbIM OMTOM 1 GUTOM TaKTOBOTO reHepaTopa

MIPOM3BOJUTCS MHBEPCHUS MH(POPMAIIMOHHOTO CUTHAJIa 110 TAaKTUPYIOIIeMy CUTHATY
TaKTOBOTO reHeparopa

MIPOM3BOJUTCS UCTIOMb30BaHUe CABUTalOIIlero perucrpa
Urto Takoe BbITeCHsIOIIasi MHOT'033/JauHOCTb ...

3TO BWJ, MHOT03a/|Ja4HOCTY TIPH KOTOPOM IJIaHMPOBaHKe MPOLIeCCOB OCHOBBIBAETCS Ha
abCO/IOTHBIX TIPUOPUTETAX

3TO0 crocob MIaHUPOBAHUS MPOIIECCOB, TIPY KOTOPOM aKTUBHBIHN MPOIECC BBITIOTHAETCS
IO TeX TIop, TIOKa OH CaM He 3aKOHUUTCS

3TO criocob opraHu3aly MpephIBaHKi OT KaXK/J0T0 TI0C/Ie[yIOILEero rpoliecca
OnucaHue nipoekTa Bcero gu3aitHa Ha HDL mno3Bosnser ...

ycroputh paboty TIJIVC
n30erKaTh CO3/laHUs OIHOOOPA3HOTO OMMCAaHUs 00s13aTe/TbHON YacTH MOJY/Ist

YMeHBLINTb KOJIMUeCTBO UCIO/b3yeMbIX ssueek [TJIMC
HMcnonb3oBaHre KOHEYHOTO aBTOMATa IIpU CO3/iaHUU IIPOeKTa I103BOJISeT ...

Mpeofo/eTh «rapasnnenbHoCTh» [IJIMC ¥ BBINOAHUTD MOCIe0BaTebHOCTb JeHCTBUM
MOBBICUTb CKOPOCTh paboTel ITJIVIC

YMEeHBIINTb KOJTMYEeCTBO JIOTUYEeCKUX siUeeK 3a/leliCTBOBAaHHBIX B ITPOEKTe
KaKyo OTeparjMOHHYI0 CUCTEMY MOYKHO 3aIyCTUTD Ha labopaTopHoM crenze ITJIVC ...

Debian

Jifole
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Ne 9

Ne 10

Ne 1
Ne 2
Ne 3
Ne 4

Ne 5
Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

IICK-4/23

Ne 1

Ne 2

Ne 3

Linux

Windows
[IpuMepsI CUHTE3MPYEeMBIX TPOLIeCCOPOB OT npousBoguTeseit [IJIUC ...

780 Zilog -
MicroBlaze Lattice Semiconductor

Nios Altera
Kakue BUIbI KOHEUHBIX aBTOMATOB BhI 3HAETE ...

VHBEpTEep
MUJTH

DOUDO

Mypa

Bonpocbl 3akpbimo2o muna:

YTO BBITIOHSIET KHOTIKA KOMIIWISILIMM B TTPOrpaMMHOM cpefie Quartus ...
s yero HeoOxoaMMa KoHbUTypatvonHas [13Y

YTo Takoe TMHEWHbBIN CIBUTOBBINA PETUCTP C 0OpaTHOM CBA3bIO

Marpuija noruueckux 6710KOB U Cpe/iCTBa KOMMYTALMK — 3TO TIPOrpaMMHpyeMast
Jlorryeckasi MHTerpasbHas cxema Kjaacca

Bepaymue dbupmer - mpoussoauTenu [TIJIVIC

PaBHbIe Mexkz1y c060i1 KOH(UTypHUpyeMble O/IOKH PacrionaraloTcs MeXIy y3/1amMmu
KOMMYTaLMU ¥ MMHUAMU CB3U B [1JIMC, MOCTPOEHHOM IO TeXHOJIOTHH ...

ITo Texnonoruu Antifuse usrorasnusarorcs IIJIVIC

HpOL]ECC TIPOBEPKH COOTBETCTBHA CUCTEMBI OXKNIaHUAM 3aKa3uMKa/Ti0Ib30BaTess,
YUHUTBIBASA 3dKOHBI Hpe,Z[METHOI‘/’I 00/1aCTH ¥ KOHTEKCT UCII0/Ib30BAHUS MpoAyKTa
Ha3bIBaeTCsAa

)KECTKYI-O TMPUBA3KY K TeXHOJ/IOTUH U3IrOTOBJ/IEHKA U TOIOJ/IOTHYECKHUM OTPAaHUYEeHUAM
HUMeRoT ...

ITpoBepky HDL-mozenu, a He cxeMbl, MOYKHO TIPOBOAUTE B paMKaxX (DYHKLIMOHATBHOMN
Bepudukanyu [P-6mo0ka ...

Bonpocbl omkpbimoz2o0 muna:
IMpuniun nepegaun o SPI unTepdeiicy ...

3TO IIPUHLIMUII T1iepeavr IIpU KOTOPOM [JaHHbIE T1epeaardTCA 1o O,E[HOﬁ JIMHUU B 000UX
HaripaB/IEHUAX

SPI siBnsieTcs cMHXPOHHBIM UHTep(deticom, B KoTopoMm /robast repesaua
CHUHXPOHHU3UPOBAaHa C O0LVM TaKTOBLIM CHUTHAJ/IOM, TeHEPUPYEMBIM BeAYILUM
YCTPOHCTBOM

SPI sBnsieTcst moMexoyCcTOUUMBLIM ArddepeHLaIbHBIM KaHaIOM
Yo takoe LVDS B IVINC ...

TeXHOJIOTHs TepeJjauu CUTHaJAa 10 JBYM MPOBOJHUKAM
vHTepdeiic MoaK/IoUeHUs] K MOHUTOPY

Crocob MUTAHUS OT MOHVKEHHOTO HaIpsyKeHHsT
st yero ucnosns3yercs FPGA PLL B npoekrax Ha [IJTUC ...

I71s pOpMUPOBaHUST HeOOXOAWMOM UaCTOThI TAKTUPOBAHUS
[J1s1 yTipaB/ieHust 00MeHOM MH(OopMaLeli C BHELTHUMH YCTPOHCTBAaMU

[JIs1 SKOHOMUHM JIOrruyeCKUX 6/10KOB
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yTOOBI 33/1aBaTh YIIPaB/Ie€HUEe TTUTAHUEM
UTo Takoe jioTHKa C TpeMs coctosinusmu B ITJIVC ...

OJVH W3 BUI0B MHOTO3HAYHOM JIOTHUKH, I/ICHOJ'I]:ByI-OLL[I/Iﬁ TPU UCTUHHOCTHBIX 3HaYE€HUA
JIOTYKA C pa3HbIMHU JIOTUYECKUMU YDPOBHAMU B BOJIBTAX

JIOTHMKAa KOTOpas repeBognuT BXOAHOﬁ-BbIXOﬂHOﬁ TMOPT B COCTOsAHKE C BBICOKHUM
COITpOTHUBJ/IEHHEM

Bribepute npaBUIbHBIN OTBET ...

Jlornueckue 6JIOKA COCTOAT U3 OAHOI'0 NI HECKOJIBKUX OTHOCUTEJIBHO TTPOCTBIX
JIOTUYeCKHX 3JIeMeHTOB

Jlornueckue 6JI0KM COCTOST U3 OHOTO WJTH HECKOJIBKUX OTHOCHUTEIBHO MPOCTBIX
JIOTUYeCKUX 3/IEMEeHTOB, B OCHOBE KOTOPHBIX JIeXKUT Tabsmia nepekoaupoBku (TTI, Look-
up table, LUT)

Jlornueckue 6JI0KM COCTOST U3 OJHOTO WJTM HECKOJIBKUX OTHOCHTE/IBHO MPOCTBIX
JIOTUYeCKUX 3/IEMEeHTOB, B OCHOBe KOTOPHBIX JIeXKUT Tabsmia nepekoaupoBku (TTI, Look-
up table, LUT), nporpaMMupyemslii MyJIbTHIIIIEKCOD

Jlornueckue 6JI0KM COCTOST U3 OHOTO WJTM HECKOJIBKUX OTHOCHUTE/IBHO MTPOCTBIX
JIOTUUECKHX 3JIEMEHTOB, B OCHOBe KOTOPBIX JieXkUT Tabnuiia nepekoaupoBku (TTI, Look-
up table, LUT), nporpaMMmupyemslii MybTHIIIEKCOp, D-Tpurrep

Jlornueckye GJI0KM COCTOST U3 OfHOTO WJTH HECKOJIBKUX OTHOCHTE/IBHO MTPOCTBIX
JIOTUUECKUX 3JIEMEHTOB, B OCHOBe KOTOPBIX JieXkUT Tabnuiia nepekoaupoBk (TTI, Look-

up table, LUT), nporpaMmmupyemsblii My/lbTUILIEKCOP, D-Tpurrep, Lieru yrpaBaeHUs..
Pacnonokvre B mpaBU/ILHOM TOPSAKE OCHOBHBIE 3Taribl poekTupoBanus ITJIVIC ...

A. Co3ganue rpaduueckoro cuMeosa paspaboranHoi ITJIVC fj1s ganbHerInero
MO/Ie/TUPOBAHUS C IPYTUMH [U(PPOBBEIMU CXeMaMH B JAHHOM TTPOEKTe WK APYTUX
MpOEeKTax.

B. TToaroToBka JaHHBIX O TIpoekTe zJs peanusaiuu [1IJIAC.

C. I';paduueckuii BBOJ, CXEMBI.

D. Pasmemenue u tpaccuposka IJINC.

E. Kommunsiiqus ornmucanus ITJIMC.

F. BpemeHnHoe MogenupoBaHue paboThl peanbHoi [TJIVIC ¢ yueToM peanbHBIX
BpPEMeHHbIX 3a/leprKeK.

G. CraH/iapTHBIN MapILpPYT MPOeKTHPOBaHus [P-6/10KOB BK/TIOUAeT CrIeAyoLye
OCHOBHBI€ 3Tarlbl ...

CraHfapTHEIM MapIIpyT MpoeKTHpoBaHus IP-0/10KOB BK/IFOYAEeT CJieIyIOIre OCHOBHbIE
3TarlbI ...

Omnpezesnedne crieliiUKaI[K ITPOEKTa

Pa3pabotka cuHTe3upyemoro RTL-onucaHus IpoekTa
DyHKLMOHA/ILHOE MOZE/IMpPOBaHue

Komrmunsiius

Jloruueckuit cuHTe3

Bepudukaiys 1oruueckoro rnpoekra

Pasmerrienve 1 TpaccupoBkKa
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IMocTpoeHye MPUHIMITHALHOM /IeKTPUYECKON CXeMbl 6/10Ka
®dursrueckoe TIPOEKTUPOBaHKE

Bepudukaiys ¢ yueToM TOMOOTAYeCKUX 3a[eprKeK
®uHanpHas BepudUKaLys [1poeKTa

KomruiekcHas oTnazjka npoekra
Haubosnee rubku B TpUMeHEHUH, TEXHOIOTUUECKU HE3aBUCHMBI ...

IMporpammuskle IP-6110ku (soft blocks)
CxemotexHuueckue 6/10ku (firm blocks)

®dusnueckue 6710ku (hard blocks)
BrICcOKOypOBHEBEIE SI3bIKU OIMTUCAHUS amliaparypal ...

ABEL
PLDASM
VHDL
Verilog

SystemC
OcHoOBHas 3ajlaya TeCTUPOBAHUS ...

TOYHOE OTpefie/ieHue, B UM NPUYMHA OLIMOKH

orpe/ejieHrue, B KaAKOM KOHKDETHOM MeCTe HpOEKTI/IpOBaHI/IH/HpOI/IBBO,E[CTBa TpeGyETCH
BHECTH M3MeHEeHUsI.

HAE€TEeKTHUPOBAHWE ommboK

TOUHOE OTIpe/iesieHre, B YéM MPUYKHA OIIMOKY U B KAKOM KOHKPETHOM MeCTe
TIPOEKTHPOBAHHSI/TIPOM3BOACTBA TPeOyeTCs BHECTU M3MeHeHHUs!

Bonpocbl 3akpbimozo muna:

Ykakute KomuuecTBo 6/10k0B orudeckrux MaccueoB IIJTUIC EPM240T100C5N
Kakoga pa3psigHocTs nporeccopa NIOS

Hanpspkenue nuranus [IJIVC

Tporieccop Kakoi apxuTeKTypsl BctpoeH B IIJIMC nabopatopHoro creHia

Hasoeume 8 Kaxkoll cpede npo2pammupog8aHusi npoussooumcs npoekmupoegarue ITJINC
ykaxcume cemeticmeo I/IMC npumeHeHHOe 8 1a6OpamopHoM cmeHoe

0omKyOd npou3gooumcs 3azpy3ka obpaza onepayuoHHoli cucmembl Ha cmeHde IT/TUC
3auem ucnhonab3yemcs ModelSim npu npoekmupgaxuu ITJIUC

C nomouyblo ye20 npou3goOUMCs nepeHoC UCnoHAemo20 kooa 8 IT/INC

Kakoll npoepammoli npousgooumcst npoepammuposaue ITJ/IMC 8 cmeHde
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