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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)

24.05.06 Cucrembl ynpaB/ieHHs jleTaTe/IbHBIMU aniiaparamMu
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:

I[ICK-4 — crnocobHOCTh MPOEKTUPOBATEL TMOACUCTEMBI W 3JIEMEHTBI CHUCTEM YIIDABJIEHWSA pdKeT W APYrux
JIETaTe/IbHbIX allllapaTOB

@®opMHPOBaHHNIO KOMITETEHLIUI CITyKUT [JOCTIDKEeHHE CIIeAyIOIUX Pe3y/IbTaToB 00pa3oBaHMsI:
IICK-4
3HAHUA:
MIPUHLUIIOB TIOCTPOEHHUs LIMPPOBBIX YCTPoicTB Ha I[TJIMC, 0CHOBHBIX 3TAroB UX pa3paboTKu;;
YMeHuA:
cocransTh onvcanve TTJIVC B BUjje Habopa QyHKIMOHAIBHBIX O/IOKOB, BEIOMpPAaTh KOHCTPYKIIUIO
[TJINC pnis peanv3aluu NpoOeKTa;;;
HABbIKU:
(hYHKIIMOHABHOTO U CTPYKTYPHOTO MoZiesTupoBanus ycrpoticts [TJIVMC, BUupTyassHOTO
IIPOEKTUPOBAaHUs, NTOCTPOEHUsI IIPOrpaMM C UCIIO/Ib30BAHWEM SI3bIKOB U CPeiCTB IIPOrPaMMUPOBaHUS
JIOTYIKH;.



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
HaripasJieHU10 24.05.06 Cucmembl ynpasneHus Aemame/bHbIMU annapamamu.

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 CHUCTEM PEAJIBHOI'O BPEMEHW, IIPEJJUIIVIOMHAS IIPAKTHUKA,
ITOAI'OTOBKA K ITPOLIEAYPE 3AIIINTHBI n 3AIIUTA BBIIIY CKHOM
KBAJIMOGUKAIITMOHHOWM PABOTHI.

ITpeBapuTe/bHBIE KOMITETeHLIMH, ChOPMHUPOBaHHBIE ¥ 00yUaroIierocs A0 Havyana U3yuyeHHst AUCLUTUIHBL:

¢ OIIK-1 — CniocobeH NpUMeHsTh eCTeCTBeHHOHAYUYHbIe U 001lenH)KeHepHbIe 3HaHUs1, METOAbI
MareMaTU4yeCcKOro aHanar3a U MoZle/IMpOBaHKsl, TEOPeTUUECKOTO U SKCIIePUMeHTaIbHOTO UCC/le/|0BaHUS
[U1s1 pellieHNsI MH)KeHePHbBIX 3a/iau IpodeCcCOHaIBHOM JesaTe/lbHOCTH

e OIIK-2 — CniocobeH MOHMMaTh TPUHLIUITBI PA00THI COBPeMEHHBIX MH()OPMaIMOHHBIX TeXHOIOTHI U
WCTO/b30BaTh X JJIs pelleHus 3aa4 NpodeCcCHOHaNbHON fesTeTbHOCTH

¢ OIIK-3 — CniocobeH pa3pabarbiBaTh HOPMATUBHO-TEXHUYECKYIO JOKYMEHTALUIO, CBI3aHHYIO C
rpodeccroHaNBHON JesiTe/IbHOCThIO

e OIIK-9 — CrniocobeH pa3pabarbiBaTh aIrOPUTMbI K KOMIIbIOTEPHBIE ITPOrPaMMbl, TPUTOHbIE IS
MIPaKTUUeCKOro IpUMeHeH!sI

¢ TICK-1 — CrniocobeH ocyiecTBasaTh c6op, 06pabOTKy, aHa/U3 U CUCTEMATHU3al[|I0 HAyUHO-TeXHUUE CKOH
WHQOpPMAaLMK 110 TeMe UCCIeA0BaHuUs, BEIOOD METOOUK 1 CPEeJCTB PeLleHus 3aau

¢ [ICK-2 — CriocobeH coCTaB/isATh HAyUHO-TeXHUUECKHE OTUYETHI, TOAT0TaB/IMBaTh 0030pbl U MyOIMKalLWY,
COCTAaBJIATh IIpaKTUUeCKUe PeKOMeHAAaLY 110 pe3y/ibTaTaM BbIIIOJIHEHHbIX UCC/le/l0BaHUM

¢ TICK-4 — Cnioco6eH poeKTHPOBaTh MO CUCTEMBI 1 3/IEMEHTHI CUCTEM YTIPaB/IeHUs paKkeT U JPYyTyX
JieTaTe/IbHBIX anraparoB

¢ TICK-5 — CrniocobeH pa3pabaTkiBaTh aArOPUTMBI U POrPAMMHOE 00eCTiedeHue [Jisi CUCTEMBI
yTpaBJ/ieHus JieTaTebHbIM anrapaToM U MaTeMaTUueCKHUX MOZesleli CUCTeM yrpaBieHust



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

Ay/MTOpHBIE 3aHATHS S
B KOHTaKTHOIi ¢hopme g o
TRRE
& £E | 2§
9] 5 e P g g & E_E
& E HaumeHoBaHHe Pa3je/ioB H JMJAKTHYECKHX eJHHHI] 8 E ;. E’ § E ] E 5 E
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Paspen 1. IIporpaMmmMupyemble JIorudeckue HHTerpajibHble cxembl. 1.1 Beezenue. 1.2
5 9 Apxurektypa ITJIMC. 1.3 Knaccudukanus IVIVC. 1.4 TIVTVC kopriopatuu Altera (Xilinx). 19 9 4 5 10 20
O6mwit 0630p. 1.5 3arpy3ka KoHpuryparwu ITJIVC.
Paspen 2. fI3pik onucanus annapatypbl VHDL. 2.1.0cHoBbl cuHTaxcuca s3bika VHDL.
5 9 OcHoBHble orepaTopsl. 2.2 OcHOBBI HanMcaHus nporpamm. 2.3 CTPYKTypHOe OIHCaHKe CXeM. 23 11 8 3 12 20
2.4 TloBefieHueCKOe OIMCAHKe CXeM.
Paspen 3. SI3bik onucanus anmaparypsl Verilog HDL. 3.1. OcHOBBI CHHTaKCHUCa si3bIKa
5 9 Verilog. OcHoBHbIe orteparopsl. 3.2 OcHOBBI HanMcaHus porpaMM. 3.3 CTpyKTypHoe 25 13 10 3 12 20
onucaHue cxeM. 3.4 TToBeieHUeCKOe ONUCaHKe CXeM.
Paspen 4. UnTerpup Ii NaKeT NPOeKTHP IVTAC Quartus II (Xilinx ISE
Design Suite). 4.1. ApxuTekTypa 1 OCHOBHbIe BO3MOXKHOCTH nakeTa. 4.2. BBoj npoekra.
T'padrueckuii U TEKCTOBBIH pelaKTOPbI, PeJAKTOP BPEMEHHbIX JuarpamM. 4.3. Komnussiiys
5 9 npoekra. Hactpoiika 1 pexxumsl Komrmunsaiuu. 4.4. Otnajxa npoekra. Cumynsatop. BpemenHas 19 9 6 3 10 20
1 (yHKLMOHa/IbHAs CUMY/IALMS. AHa/IM3 TIPOM3BOAUTENLHOCTH. 4.5. Pa3Bozika mpoekxTa.
PepnaxTop pasBogku. AHanu3 otueta kommustopa. 4.6. Co3jiaHue BbIXOAHBIX (aiiyoB fis
rporpaMmupoBanust. [1porjecc nporpaMMHUpOBaHuUs 1 3arpy3KH KOH(Uryparyu.
Paspen 5. OT/1agKa ¥ Moje/IMpoBaHHe NPoeKToB. 5.1 [TocTpoeHue U UCMO/b30BaHUe
5 9 Testbench. 5.2 UnTterparws Quartus u ModelSim. 2 9 6 3 13 20
Bcero 3a 9 cemecTp 108 51 34 17 57 100
Bcero no gucuuniMHe 108 51 34 17 57 100
3.2. AyATOPHBII NPaKTUKYM
Oo0neMm,
No Homep n HaumeHOBaHHe
Tema MNPAKTHYECKOr'o 3aHATUA ayp.
n/n pa3jea JUCHMILIUHBI
qacoB
1 HpOFpElMMprEMLIe JIOTH4YeCKHe MHTerpa/ibHbIe CXeMBbI: 3
Pasgen 1. IIporpamMmmupyemble  |apXUTeKTypa, KjlacCU(pUKaLs
JiorudeckKre MHTerpajibHble ApxwurekTypa u ocoberHocty npuMeHenus [TJINC
2  |CXeMBL. cemetictB MAX, Cyclone, Arria, Stratix (Spartan, Virtex, 2
Artix, Kintex). 3arpy3ka kondwurypauuu [TJIUC.
A3bIK onycanus anmnaparypel VHDL: 0CcHOBBI CHHTaKCuUCa,
3 Pa3,qen 2. SI3BIK OTIMCAHUSA OCHOBHBIE Or1epaTopbl, OCHOBLI HAlTMCAHHWS IIPOr'paMM, 3
armaparypsl VHDL. CTPYKTYPHOE OIMCaHue CXeM, [TI0BeJeHYeCKoe OIUcaHue
cXeM.
S13bIK orvicanwu armaparypsl Verilog HDL: ocHOBBI
4 Pasgen 3. A3bIK onuvcanus CHUHTAKCHCA, OCHOBHbBIE OIepaTopbl, OCHOBbI HAMMCAHUS 3
armapatypsl Verilog HDL. [IporpaMM, CTPYKTYpHOe OIMCaHue CXeM, I10BeJjeHueCKoe
OIIMCaHue CxXeM.
Pasgen 4. VIHTerpupOBaHHBIN o
A YD WHurerprpoBanHsbii naket npoekrrposanus [IJIVIC Quartus
5  [MaKeT MPOCKTHPOBAHHA Ime IT (Xilinx ISE Design Suite): apxuteKkTypa ¥ OCHOBHbIE 3
Quartus II (Xilinx ISE Design -ap TyP
SUitE) BO3MO)XHOCTH I1aKeTa, MeTOAMKa IIPUMEHEeHNS].
OT]'Ia'E[Ka " MOJe/IMpOBaHKe MPOeKTOB: NMOCTPpOeHre U
6 |Pa3gen 5. OtTnagka u ucrosib3oBanue Testbench, unrerpanus Quartus u 2
MO/ie/TMpOBaHNe TIPOEKTOB. ModelSim.
7 KonnokBuym 1
Bcero 3a 9 cemectp 17
3.3. JTabopaTopHbIii NPAKTUKYM
Oo0neMm,
Ne Homep n HanmeHOBaHue pa3jena
Tema JIHGOPEITOPHOI‘O MNpaKTHKyMad ayA.
n/m AUCIIMIITUHBI
gacoB
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1 |Pa3sgen 1. Ilporpammupyemsblie V3yueHue TeXHOIOTHUM PabOTHI C TpaduuecKum, 2
JIOTUYeCKHe UHTerpa/bHble CXeMBbl.  |TEKCTOBBIM PeZlaKTOpaMH, peJakTOPOM BpeMeHHBIX
JyarpaMM, peJakToOpoM pasMellleHuUs..
2 KoMmnussauus ¥ cUMysisLivs IIPOeKTa. 2
3 IIpoekTrpoBaHue cxem Ha s13bike VHDL ¢ 4
P 5 5 VCTI0/Ib30BaHUeM IOBeJeHUeCKOr0 OITMUCaHUSI.
4 A3ACTT 2. 713bIK OTIMCAHMA V3yueHue TexHOJOTMM PabOThI Ha si3bike VHDL. 2
arnmaparypsl VHDL.
5 ITpoektupoBanue cxeM Ha si3bike VHDL c 7
WCII0/Ib30BaHMeM CTPYKTYPHOI'O OIMCaHMUS.
6 3yueHue TeXHOOTUH PaboTHI Ha s3bIke Verilog. 2
7 Poend o |[Penmbosae s e s e :
anmnaparypsl Verilog HDL. PYKTYP -
8 [IpoekTupoBaHue cxeM Ha si3bIKe Verilog c 4
VCTI0/Ib30BaHKeM IOBeJjeHUeCKOr0 OITUCaHNS.
9 . ITpoektupoBanue aBromara Munu Ha si3bike VHDL. 2
10 Pazpen 4. MIHTErpUpOBAHHbIN MaKeT ITpoexTrpoBaHue aBToMara Muu Ha si3bike Verilog. 1
npoektrpoBanus [TJIMC Quartus 11
11 (Xilinx ISE Design Suite) IIpoextrpoBaHue aBTomara Mypa Ha s3bike VHDL. 2
12 [IpoekTupoBaHve aBromMaTa Mypa Ha s3bike Verilog. 1
13 |Pasgen 5. Otnazka u MogenvpoBanue (IloctpoeHre u ucnosb3osaHue Testbench 4
14 |TpOEKTOB. 3arura KypcoBbix paboT 2
Bcero 3a 9 cemectp 34
3.4. CamocTosnTenbHas padora crygenta (CPC)
No Homep 1 HaumMeHOBaHMe pasjiesa Oobem,
Copep)xaHue yueGHOro 3afiaHus
n/n AVICIUILTUHBI 4acoB
V3yueHue npeZlyCMOTPEHHBIX IPOrPaMMON
1 IUAAKTHYeCKUX eJUHUL] [0 peKOMeHJyeMon 7
Paspen 1. IIporpammupyemsle J10ruueckue uTepaType
VHTerpasjbHble CXeMbl.
2 [MToAroToBKa K 1ab0OpaTOPHOMY MPAKTHKYMY 1
3 BhbirnoHeHre KypCcoBoii paboThbl 2
V3yueHue npeyCMOTPEHHBIX POrpaMMOid
4 IUJAKTHUeCKUX eJUHUI] 10 peKOMeHTyeMoi 4
Pazpen 2. S13bIK onucaHus anrapaTyphbl /UTepaType
VHDL.
5 [MToaroroBka K 1ab0paTOpHOMY MPAKTHKYMY 4
6 BrinosiHeHWe KypCoBOi paboThI 4
V3yyeHue npelyCMOTPEHHbIX IIPOrPaMMOM
7 IWJAKTUUeCKUX eJUHUL] 10 peKOMeHlyeMOoun 4
Paspen 3. fA3bIK onvcanus anmnaparypel J—
. parype
Verilog HDL.
8 [MToAroToBKa K 1ab0paTOpHOMY MPAKTHKYMY 4
9 BeironiHeHWe KypcoBoii paboThl 4
V3yueHue npelyCMOTPEHHBIX IPOrpaMMOi
10 |Pasnen 4. VinTerpupoBaHHbIii MakeT AU/IAKTHYECKHX e/IMHHL] [0 peKOMeH/lyeMoii 4
nipoektrpoBanus [IJIMC Quartus II (Xilinx ~ [IMTe€parype
11 |ISE Design Suite). [ToaroToBKa K 1ab0paTOPHOMY MPAKTUKYMY 2
12 BeinosiHeHWe KypcoBoii paboThbl 4
V3yyeHue npelyCMOTPEHHbIX IIPOrPaMMOii
13 IUAAKTHYeCKUX eJUHUL] [0 peKOMeHyeMoun 4
Pazpen 5. Otnazgka u MoJieTMpOBaHUe JIMTeparype
14 |mpoexToB. [MToAroToBKa K 1ab0paToOpHOMY MPAKTHKYMY 2
15 BeironHeHne KypcoBoii paboThl 4
16 IToaroroBka K KOJIJIOKBUYMY 3
Bcero 3a 9 cemectp 57
3.5. KypcoBast pabora
COJEP)XAHME JTAITA IMEPUO[, IVTAHUPYEMOE
NCIIO/THEHUA BPEMHI (uac)
7 27204




(uegemu
ceMecTpa)

Otan 1. AHa/iu3 IOCTaHOBKY 3ajlaui, COIVIaCOBaHHe 1-2 7
TeXHUUYECKOTO 3a/JaHusl.
Oran 2. [IpoeKTHpoBaHUE CUCTEMBI C UCTIO/Ib30BaHUEM 3.6 3
CTPYKTYPHOTO OIMCAHMUSI.
Oran 3. [IpoekTHpoBaHKe CUCTeMBI C UCTI0/b30BaHEM 710 3
MOBe/IeHYe CKOr0 ONUCAHUS
Oran 4. ITocTpoeHue, OT/1aiKa U MOJEeIUPOBaHKe MPOEKTa. 11-15 4
Jtan 5. OdopmsieHre MTOSCHUTEIBHOMN 3alMCKH, TIOAT0TOBKA 16 -17 6
JIOKJIa/a Y 3al1Ta KypCOBOI paboThI

Bcero 3a 9 cemecTp 18

4. ®OPMbI KOHTPOJISI OCBOEHUMA JNCLHUII/INHbI

CEMECTP HE/JIE/TU CEMECTPA
1| 2 [3[4[5] 6 [7[8]9] 10 [11][12[13[14] 15 16 17
9 KP P JTP KP | 7P KP, Ko, aud. 3au.

YcnoBHble 0003HaYeHMSI:

[P — nuarHocThyeckasi pabora;

KP — kypcoBast paboTa;

Kosnn — xonnoksuywm;

. 3a4. — qudQepeHIMPOBaHHbIN 3aueT.

TeKymui KOHTPOJIb YCIIeBaeMOCTH CTY|eHTOB IIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTePBaJIbl B

crenyromux Gopmax:

e UArHOCTUYECKas pabora;
e KypcoBas pabora;

*  KOJ/UIOKBUYM.

HpOME)KYTO‘lHaH dTTecTalusa rMpoBOJUTCA B Cl)OpMaXI

e muddepeHMPOBaHHBIN 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 — I'mapHast — Obpa3oBarebHas riardopma FOpaliT. /1711 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
HaripasJieHH0 24.05.06 Cucmembl ynpasneHusi siemameabHbIMU annapamamu. JycuWIiiHa peasv3yeTcs Ha
tdakynerete M WubopmauyonHeix u ympaenstoimmx cucteM BI'TY "BOEHMEX" um. O.®. YcruHOBa
kadezpoii 19 CUCTEM YIIPABJIEHUA 11 KOMITbFOTEPHBIX TEXHOJIOI M.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
TICK-4 crocobHOCTh TIPOEKTUPOBATh TOACUCTEMBI W 3/IEMEHThl CHUCTEM YIPABAEHUS DPAaKeT W JPYTHX
JieTaTe/IbHbIX arnapaToB.

ConiepkaHue JUCLMITIMHBI OXBaThIBaeT KPYT BOIIPOCOB, CBSI3aHHBIX C apXUTEKTYpoM U Kiaccudukalyeit
[IJIUC, mnporpaMMHpOBaHHMEM Ha s3blKax onwcaHusi anmaparypel VHDL u Verilog, crpykrypHOM 1
II0BeJIeHYeCKOM ONMCAaHWUU CXeM, IIPUMEeHeHHeM WHTerpUpOBaHHOrO mnakera npoektupoBanus ITJIMC Quartus
IT (Xilinx ISE Design Suite), oT/1aikoii ¥ MO/Ie TMPOBaHUEM TIPOEKTOB.

[TporpamMmMoii JUCHUITIMHEI TTPelyCMOTPEHBI CJle/IyIOIIYie BUABI KOHTPOJIA:

TeKyui KOHTPO/Ib YCIIeBAEMOCTH CTY/[€HTOB TIPOBOJJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e HArHOCTUYECKasi paboTa;
¢ KypcoBas pabora;
¢  KOJJIOKBUYM.

ITpomexxyTouHasi aTTecTawys MPOBOAUTCS B (hopmax:
e nmuddepeHIMPOBAHHBIN 3aUeT.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiaseT 3 3.e., 108 u. TIporpamMMo# AWCIUITAHBI
TpeyCMOTPEHBI MpakThuecKue 3aHsaTHs (17 4u.), mabopaTopHblii MpakTHKyM (34 4.), camocTosiTe/IbHas paboTa
crygenra (57 a).
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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.

eIUHUL] TT0 PEKOMEH/[yeMOo
JUTEepaType

HaumeHoBaHue padoThI PekomeHjiyemasi 1uTeparypa pr;u:{c:v;xoab,
Pazaen 1. IlporpaMmmupyeMble JI0oruyeckyue HHTerpajibHble CXeMbl.
O. A. KoHOHOB. . OCHOBBI ITPOEKTUPOBAHUS 3/IEKTPOHHBIX
ycrpoiicts Ha [IJIUC: CITI6.BT'TY "BOEHMEX" um. /1. ®.
V3yuerue TPEAY CMOTPEHHBIX Ycrunoga, 2008 (pa3zesnsl 1-4)
TpOrpamMMOHN AM/AKTIHUECKIX A. B. CrporoHos. . [Tudposast 00paboTKa CUrHajIoB B 7

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
B. H. Ky3Heros, B. A. KpuoHocos, B. C. EcuneBckuii. .

S —— CpepcrBa aBTOMa;I/II;;HISSIZI/i }(Ill:faa;;ejngs)l: Crapslit Ockon: 5

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.

N3yuenne ripeyCMOTPEHHBIX

TporpamMMoii AURAKTHIECKIX O. A. KoHOHOB. . OCHOBBI ITPOEKTUPOBAHUS 3/IEKTPOHHBIX 4

€/IMHULL 110 peKOMEHlyeMOU ycrpoiicts Ha [IJIUC: CI16.BT'TY "BOEHMEX" um. []. ®.

JiuTepaTtype YcrtuHoBa, 2008 (pa3zgen 5)

IMoaroroeka K maboparopHOMy A. B. CtporoHog. . ITudpoBast 06paboTka CUrHasIOB B 9

MIPAKTUKYyMY 6a3uce MPOrpaMMHPYEMBbIX JIOTHUECKUX UHTErpabHbIX

BoimosiHeHue KypcoBoii paboThbl cxem: Caskr-ITetepOypr: Jlans, 2022 (t/1aBa 4) 4

[MoaroroBka K KOJUIOKBUYMY 3
Wroro no pa3geny 5 13

14
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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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Kypcosas
5 9 Pazpgen 1. IIporpammupyembie 19 9 4 5 10 20 pabora,
JIOTHYeCKHe HHTerpaibHbIe CXeMbl.
Konnoksuym
Kypcosas
5 19 E;;f’; 2. ’E"{}‘H"Sfca*‘“” 23 11| 8 | 3 | 12| 20 paGora,
paryp ) Konnokeuym
Kypcogas
5 19 E;;f’; 3- ’ﬁ"“/“eﬁﬂ“cgg']’j 25 | 13| 10 | 3 | 12 | 20 paGora,
paryp g ) Komnnokeuym
Pa3fen 4. UHTerpupoBaHHbIN NaKeT Kypcogas
5 9 |mpoekTnpoBanus IIVIMC Quartus IT| 19 9 6 3 10 20 pabora,
(Xilinx ISE Design Suite). Konnoksuym
Kypcogas
5 | o [Pasaens.Omnagkau 2 9 | 6 3 | 13 20 pabora,
MO/ie/THPOBaHHe NMPOeKTOB.
Konnoksuym
Bcero 3a 9 cemectp 108 | 51 34 17 57 100
Bcero no guciuinge 108 | 51 34 17 57 100
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IICK-4

Kputepuu oneHuBaHus

Ne 1
Ne 2
Ne 3
Ne 4

Ne 5
Ne 6

Ne 7
Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

Ne 5

Ne 6

Bonpocbl omKkpbimoz2o muna:

YTO BBINO/HSET KHOMKA KOMITWISLIMM B TPOrpaMMHOM cpefie Quartus ...

1 uero HeobxoauMa KoHUryparonHas I13Y

YTo Takoe JIMHEHHBIN CABUTOBBIN PETUCTD C 0OPaTHOM CBSA3bIO

Marpwuiia 1orndyeckrx 6JI0KOB M CPe/iCTBa KOMMYTAL[MK — 3TO MTPOTpaMMUpyemast
JIOTH4YeCKasl UHTerpaJibHasi CXeMa Kjiacca

Bepaymiue ¢upwme - npoussoautenu [TJIVC

PaBHbIe Mexxay cob0ii KOHQUTYprpyeMble OI0KHM PAaCIoNararTcs MeXKIY y3IaMu
KOMMYTaLuM U TUHUSAMU cBsi3u B [TJIMC, mocTpoeHHOM MO TEXHOIOTHH ...

ITo TexHomoruu Antifuse nsrorasnmusarorcs [TJIVIC

Hpouecc MPOBEPKU COOTBETCTBUA CUCTEMbI OXKUAdHUAM 3aKa3uMKa/ I10/Ib30BaTe/Id,
YUUTHIBAA 3dKOHbBI HpeAMETHOﬁ 00/1aCTH 1 KOHTEKCT MCITI0/Ib30BaHUS MnpoAyKTa
Ha3bIBaeTCA

JKecTKyto PUBSA3KY K TEXHOJIOTMH M3TOTOB/IEHHUS U TOTIOJIOTHUECKUM OTPaHUYeHUsIM
UMEIOT ...

[Tposepky HDL-mMozenu, a He CXeMbl, MOXXHO MIPOBOAUTH B PaMKaX (yHKI[IOHATbHOM
Bepudukaluu [P-6s10kKa ...

Bonpocbl 3akpbimozo muna:

YTO0 TaKoe CHCTeMa Ha KpPUCTAJLe ...

Habop nepuepuitHbIX Y3710B

3/IEKTPOHHAsI CXeMa, BBIMOJHSIONIAst QYHKLIUY 11eJI0T0 YCTPOMCTBA M pa3MelléHHast Ha
OJTHOM MHTEeTpabHOU cxeMe

pa3MellieHre TaMsTH MTPOTPaMM 1 TPOL[eCcopa Ha OHOM KpHUCTajlie
CooTHecuTe cpefly IPOeKTUPOBaHUs K (hprpMe MTPOU3BOAUTETIO

Quartus a5 Intel u Vivado ana Xilinx
Quartus ass Intel u Quartus gy Xilinx

Quartus gy Xilinx u Vivado gyist Intel
Yro takoe Verilog u VHDL ...

ITO CpeAibl MPOEeKTHPOBaHUS
ITO S3bIKM NTPOEKTUPOBAHUS

ITO a/lrOPUTMBI TIOCTAHOBKY pelllaeMoi 3a/iauun
[puHLMT MaHYeCTepPCKOTo KOAUPOBaHUS ...

npousBoguTCs oruueckont onepauueii «MCK/THOUARIIEE WNJIN» Haf TeKyLum
KOZIUDyeMbIM OUTOM ¥ OMTOM TaKTOBOTO reHepaTopa

TIPOU3BOAUTCS MHBEPCHs MH(OPMALMOHHOTO CUTHAJ/Ia TI0 TAKTUPYIOLeMy CHUTHaTy
TaKTOBOI'0 reHeparopa

TPOW3BOIUTCS UCTIO/Tb30BaHUE CIBUTAIOIIETO PerucTpa
Uto Takoe BBITECHSIOIasi MHOT03aZ[aqHOCTb ...

3TO B/, MHOT033la4HOCTH NTPY KOTOPOM IJIaHMPOBaHKe TMPOL[eCCOB OCHOBBIBAETCS Ha
abCOMIOTHBIX TIPUOPUTETAX

3TO CrIocob MJIaHWUPOBAHUSA TIPOLIECCOB, IMTPXU KOTOPOM AKTHUBHBIN nponecc BbITIOJTHAETCA
A0 Tex I10Pp, MOKa OH CaM He 3dKOHUMNTCA

3TO crocob opraHu3aIyy NpepbiBaHU OT KaXK/0T0 MOC/eYIOIIero mporecca
Orricanye TIpoeKTa Bcero Au3aiiHa Ha HDL mo3BosisieT ...
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Ne 7

Ne 9

Ne 10

yCKOpHTh paboty TTJIUC
130e)kaTh CO3/aHusI 0JHOOOPA3HOro OMUCaHUs 00513aTe/TbHON YaCcTh MOZY/Is

YMEHBIIUTL KOJIMYeCTBO UCIO0JIb3yeMbIxX sueek [TJTVIC
HMcronb30BaHye KOHEYHOI'O aBTOMAra IIpyU CO3Z,aHUU NIPOeKTa I103BoJIserT ...

TIPeoZioNeTh «mapa/uiebHOCTh» [TJIMC 1 BBITOHUTE TI0C/Ie0BaTeTbHOCTD AeCTBUMA
MOBBICUTH CKOPOCTh pabotel [TJIUC

YMEHBIIUTD KOJIMUEeCTBO JIOTUYECKUX AUeek BHAGPJICTBOBEIHHBIX B IIPOEKTe
Kakue BH/IbI KOHEUHBIX aBTOMATOB BbI 3HAETE ...

VHBepTep
MUWJUTA

OUDO

Mypa
Yo takoe LVDS B IVINC ...

TeXHOJIOTHs TTepeJjauul CUTHaJAa 10 JBYM MPOBOJHUKAM
vHTepdeiic MoJK/I0UeHUs] K MOHUTOPY

Croco0 MUTAHUS OT TIOHM)KEHHOTO HalpsDKeHUsT
Pacrionokvte B paBU/ILHOM IOPsiiKe OCHOBHBIE 3Tarbl poektuposanus IINC ...

A. Co3pganue rpacduueckoro CMMBosa paspaboranHoi ITJIVC f1s gaibHerInero
MO/Ie/TUPOBaHUS C IPYTUMH [U(PPOBBIMU CXeMaMU B JAHHOM TIPOEKTe WU APYTUX
TPOEeKTax.

B. TlogrotoBka saHHbIX 0 npoekTe /s peanusauuu [TJIVC.

C. I'padmueckuii BBOJ, CXEMBI.

D. Pa3meniennie u TpaccupoBka [TJIVC.

E. Kommunsauus onucanus [TVINC.

F. BpemenHoe MozienupoBanue paboTts! peanbHoi [TJIVIC ¢ yueToM peasbHBIX
BPEMEHHBIX 3a/|ePrKeK.

G. CraH/japTHBINA MapLIPyT MPOEeKTUPOBaHKs [P-6/I0KOB BK/TIOUAET CJIeIyIOIIHe
OCHOBHBI€ 3Tallbl ...
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