degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TeXHOJIOTHH

A.B. [IBopkoBu4

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: [IpoektupoBanue HUPPOBBIX YCTPOICTB HA MPOTPAMMHUPYEMBIX JIOTUIECKUX
UHTErpajbHbIX CXeMax

110 HANPABJICHUIO: [IpuknagHbie MaTeMaTHKa U (pU3MKa

Npo(puIb NOATOTOBKH: PaguoTrexHuka U KOMIbIOTEPHBIE TEXHOJIOTUU
®usrex-mkoia Pagnorexuuku n Kommneiorepasix TexHonoruii
kadenpa nHQOPMATUKH U BBIYUCITUTEITLHON TEXHUKH

Kypc: 3

KBau(pukanus: GakanaBp

Cemectp, GopMBI IPOMEXKYTOUHOH arTectauuu: 6 (BeceHHul) - nuddepeHunpoBaHHbIil 3a4eT

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
cemuHapsl: 30 gac.
nabopatopusie 3ansaTus: 0 gac.

CamocrostensHas padora: 15 gac.
Bcero gacos: 45, Bcero 3a4. ef.: 1
[Iporpammy cocraBuin:

H.IO. ITonskoB, aCCUCTEHT
J.M. Anshonco

[Iporpamma obcyxieHa Ha 3aceannu Kadenpbl HHPOPMATHKH W BIMUCIUTENbHON TexHuku 18.05.2020



AHHOTANMA

JlaHHBIN KypC TpeaHa3HayueH IS U3y9eHUs 0a30BBIX MPUHIIMIIOB MPOEKTUPOBAHUS COBPEMEHHBIX MH(PPOBHIX
ycTpoiicTB. B pamkax maHHOro kKypca OyaeT paccMOTpeHa diieMeHTHass 0a3a COBPEMEHHBIX IH(POBBIX
YCTPOWCTB, MapmipyT W MPHUHIMIBI MPOCKTHPOBAHUS COBPEMEHHBIX IHU(POBBIX YCTPOUCTB, OCHOBEI
JIOTHYECKOTO MPOEKTUPOBaHMSI, OCHOBBI (hprzmueckoro nmpoektupoBanus, nousrue [IJIMC u ux Ha3HaveHue.
CryneHTHl U3ydaT OCHOBHI SI3bIKa OINMCAHUsS anmmaparypsl Verilog M HaydaTcsi IpOEKTUPOBATh YCTPOMCTBA HA
6aze IIJIMC, paccuuThIBaTh XapaKTEPUCTUKH CIPOEKTHPOBAHHOTO ycTpoicTBa, npumeHsats [IJIMC s
peIIeHns Pa3InYHBIX BBIYACITUTENBHBIX 3a1a4. Kypc mpoxomut B (opmare JEKIIMOHHBIX M JIA00paTOPHBIX
3aHATUH. J[nsi ycmemHoro mpoXoKJIEHHWsl JaHHOTO Kypca HeoOXOJAMMO TOCEHICHWE W KOHCIEKTHPOBAaHUE
JIEKIIMH, a TaK)Ke BBIIIOJIHEHME 3adaHnil Ha MakeTHOH miate ¢ [TJIMC.

1. leau u 3apauu

eap AUCUMNIMHBI

OCBOCHHUE CTyleHTaMH O0a30BbIX 3HaHHWH B O0JACTH NPOCKTUPOBAHUS COBPEMEHHBIX ITUPPOBBIX
YCTPOWCTB, U3yUEHUE CIIOCOOOB WX JIOTUYECKOTO MPOSKTUPOBAHMS U OTIAJKH Ha TPOTPAMMHUPYEMBIX
norudeckux uHTerpanbHbix cxemax ([TJIUC).

3agauu AUCHUILIHHBI

* (opmHupoBaHrEe 0a30BbIX 3HAHWH B 00IACTH 2JIEMEHTHON 0a3bl COBPEMEHHBIX IIU(PPOBBIX YCTPOUCTB,
METOJIOB ¥ MapIIpyTa UX MPOCKTUPOBAHUS;

. 0o0y4eHHE CTY/IEHTOB IPHHIMIAM JIOTHYECKOIO0 IPOSKTUPOBaHHS LM(PPOBBIX YCTPOWCTB,
(opMHUpOBaHUE HABBIKOB IMPOCKTUPOBAHUS LUQPPOBBIX YCTPOWCTB NPH MOMOIIM SI3bIKA OIMCAHHUS
ammaparypsl Verilog;

* (opMHpOBaHNE 3HAHUH M MPOEKTHBIX HABBIKOB B 00JIACTH NMPOEKTHPOBAHHS M OTIAAKH LIM(PPOBBIX
ycrpoiicts Ha [TJIMC.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHI[I/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

VYK-1.1 Ananusupyet 3aaady, BBIIEIASA 3TANbl €€ PEIICHHUS,
JIEMCTBUS IO PELIEHUIO 3a1a4U

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BbIOUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON

YK-1 CriocobOeH oCyIecTBISTh ITOUCK, -

KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManny,
MNPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS
[IOCTABJICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pas3iIHyYHBIE BapHUaHTHl PELICHUS
3a[1auM, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamotHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

VYK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHUE
MOCJIECTBUS BOZMOKHBIX BApUAHTOB PELICHUS 3a1a4H

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 Criocoben npuMeHsTh HAMEYATD MyTH €€ PEIIeHHS

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3MKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CnocobeH cTpouUTh MareMaTH4YecKHue MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-4.1 Bnameer MerogamMM HAay4yHOTO TIOMCKAa H
MHTEJIEKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U .
3a7a4 npodeccuoHABHOMN eI TeTbHOCTH

00pabOTKy HayYHO-TEXHUYECKOHN U (HJIIH)
TEXHOJIOTMYECKOH MH(OPMAIINK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPHUKIIAJHBIX 3329

OIlK-4.4 Bnaneer HaBbIKaMU pPabOTHI C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMH CETSAMH C IEIbIO MOTYYCHUS, XPaHCHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOH)
uHpopMannun

[1K-4.1 3Haer ynciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX

[TK-4 CriocoOeH KpUTHYECKH OLIECHUBATh o N
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00macTu




HPYMCHNMUU LD MULIVJIb3YCTMbIA MCT1UANK 1

[MK-4.3 CnocobeH o0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
METOIOB

OTHOLICHUS UCITIOJIB3YCMBbIX MOHATHUH B MOILCJ'IGﬁ

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOXYJII0)
B pesynberare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATE!
- IPUHLIUITBI TOCTPOCHUS, TApaMETPBl U XapaKTEPUCTHKH HH(POBBIX YCTPOUCTB,
- SI3BIK JIOTHYECKOTO MPOeKTUpoBanus Verilog;
- OCHOBHI s13bIKa AcceMOepa;
- obnactu Bo3MokHoro npumeHenust [TJIUC.

YMETb:
- CTaBUTb M pEUIaTh CXEMOTEXHUYECKHE 3a7auM, CBA3aHHbIE C BbIOOPOM CHUCTEMBI JIEMEHTOB IIpU
3aJaHHBIX TPEOOBAaHUIX K MapaMeTpaM;
- peasn3oBBIBaTh NU(poBEIe ycTpoiictBa Ha [IJINC;
- npumensats [IJIMC ans pernenns pa3iuiHbIX BEIMUCIUTENBHBIX 3a/1a4 M MOJICIIMPOBAHUS;
- IJIJAHUPOBAaTh ONTUMAJIbHOE IIPOBEJECHUE CIIOKHOIO 3KCIIEPUMEHTA,
- coderatb 3(QEKTUBHBIC OILCHKH NPaBUIBHOCTH BBIOPAHHBIX 3KCIEPUMEHTAIBHBIX YCIOBHUH U
[IOJIyYEHHBIX PE3yJIbTaTOB;
- MHCTaJUIMPOBaTh, TECTUPOBAaTh, WCIBITHIBATH M WCIOIB30BaTh HMPOTrPaMMHO-alapaTHBIX CPENCTBa
BBIUNCIIUTENBHBIX CUCTEM.

BJIaJIETh:

- HaBBIKAMM PabOTHI HA CJI0KHOM KCIEPHUMEHTAILHOM 000PYI0BaHUY;
- HaBBIKaMu oTNIaAKu uudpoBbix ycrpoicTs Ha [TJIUC.

4. Coep:xanue TUCUMILTUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 OneMeHTHas Oaza uupoBoit 4 3
ANEKTPOHUKHU
) [TpuHIMIBI TPOEKTUPOBaHUS LUPPOBBIX 4 3
YCTPOMICTB
3 A3k onMcanus anmaparypsl Verilog 10 3
4 [Mporpammupyembie JIOTHYECKHE 4 3
MHTETrPAJIbHBIC CXEMBbI
[TpoexTupoBanue MU oOTIaAKa HHU(POBBIX
5 . 8 3
yctpoiict Ha [TJIMC
Hroro yacos 30 15
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 45 ygac., 1 3au.eq.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 6 (Becennuit)

1. DnemenTHast 6a3a uM(PPOBOI IIMEKTPOHUKU




[TonsTre nndposoro curuana u nuppoBoi MNEKTPOHUKH. [IpenmyiiecTBa U HeTOCTATKU LU(PPOBBIX
texnonoruii. MOII-ctpykrypa. Pexumsr padorst MOII-tpan3ucropa. KMOII-texnonorus. bazoBsie
normueckue osnementel: HE, 2UW-HE, 2WJIW-HE, 2U, 2WJIM, wmwmdparop, npemmdparop,
MyJIBTUILIEKCOp, cymmarop. Tpurrep. RS-tpurrep, D-Tpurrep, CHHXpOHHBIE M aCHHXPOHHBIC
Tpurrepsl. IHTerpanbuelie cxeMsl. Kitaccuukanys HHTErpaabHbBIX CXEM.

2. [TpuHIIMTIBI IPOEKTUPOBAHUS ITUPPOBBIX YCTPOUCTB

MapupyT npoeKTUpOBaHUS HU(PPOBBIX HHTETPATBHBIX cXeM. COBpeMEHHbIC TPUHIIUIIBI JIOTHYECKOTO
npoekTupoBanus. COBpeMEeHHbIE MPUHIHUIIBI (PU3NUECKOr0 MPOeKTHpoBaHus. OCHOBHBIC MPOOIEMBI
MPOCKTUPOBAHUSI COBPEMEHHBIX CHHXPOHHBIX IM(POBBIX YCTPOWCTB: BpeMs cpadaThIBaHUS
JIOTUYECKUX CXEM, BPEMSI PACHPOCTPAHEHMsI CHUTHAJA MO KPHUCTAJLTy, MpoliemMa BHIOOpa TaKTOBOM
94aCTOTHI CHHXPOCHTHaa. YpoBeHb perucTpoBbix nepenad (RTL) kak criocob onmcaHust CHHXPOHHBIX
U(PPOBBIX YCTPOHCTB.

3. SI3bIk onucaHus anmapatypsl Verilog

OCHOBHBIC NMPUHLHUIBI MOJCIMPOBAHHUS LUPPOBBIX YCTPOWCTB. MoaennpoBaHHE CHTHAIOB. THIIBI
NepeMeHHBIX s3blka Verilog. MopenupoBaHue cxXeM TpPU TOMOIIM aJTOPUTMHYECKHX OJIOKOB.
[MonsTne coOBITHSI TPH MOJEIUPOBAHWM W TMPHUHIMIIBI OMHCAaHUS COOBITHI Ha si3bike Verilog.
[TonsiTHE MOENBPHOTO BpeMEHHM M 00paboTKa TeKymuX coObIThii. TUMbl nmpucBavBaHHS B S3bIKE
Verilog 1 ocobeHHOCTH WX BbINONHEHUs. OINUCaHWe TPUTTEPOB, PETHCTPOB U KOMOMHAITMOHHBIX
JOrMYecKux cxeM Ha s3bike Verilog. Ommcanme ycrpoiictBa Ha si3bike Verilog. Mepapxuueckoe
onmcanue ycrpoiict. Cpena monenuposanus ModelSim. BozmoxxaocTH si3bika Verilog amst oTiiaaku
yCTpOMCTBa pH MoaeaupoBaHud. CHHTE3UpYEMbIe U HECHHTE3HPYEMbIe KOHCTPYKIIHH S3bIKA.

4. HporpaMMpreMHe JIOTUYCCKUC UHTCTPAJIbHBIC CXCMbI

[onsarue IIJIMC. Crpykrypa IIJIMC u nmpunuun e€ mporpammMupoBaHus. O0nacTé NpUMEHEHUS
[IJIAC. IIpeumyiectBa u Hegoctarku npumenenus [IJINC.

5. llpoexTrpoBanue u omiaaka nudposeix ycrporicts Ha [TJINC

Mapuipyt npoektupoBanusi nupposbix ycrpoiicts Ha [TJIUC. CTpykTypa HEKOTOPBIX COBPEMEHHBIX
[IJINC. CAIIP npoexrupoBanus uudpossix ycrpoictB Ha [IJIMC Altera Quartus II. Berpoennsiit
JIOTUYECKHI aHaIM3aTop, KaK CPeJICTBO OTIaaku ycrpoiictB Ha [1IJIMC: noHsTHE, MpUHIUI PaOOTHI,
METOJIbI HCITOJIb30BaHNS.

Paspabotka uudpossix ycrpoiicts Ha [IJIMC c nucnons3oBanrnemM y4eOHOTO CTEHAA.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMO AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

KOMITBIOTED, MYJBTUMEINHHOE 000pynoBanue (IIPOESKTOP, 3BYKOBasi CUCTEMA), yueOHO-1ab0paTOpHBIA
CTEH]I.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. llpoextuposanue Ha [TJIMC. ApxutekTypa, cpenctsa u MeTonbl [ Tekct], kypc monomoro 6ofina /K.
Maxkcdwig; nep. ¢ auri. [B. M. bapckoii], The, esign Warrior's Guide to FPGA's. -M., MIIK Ilpecc,
Honaka-XXI, 2015
2. OcHoBbl U(poBoit cxeMorexHukH [Tekcr| : bazoBble 3eMEHTHI M CXEMBL,METO/IBI TPOCKTUPOBAHHUS
/ 1O. B. HoBukoB - M.Mup,2001
3. lludponas cxemorexuuka [Tekcr] : yueb. mocodue st By3oB / E. Yrpromo .— CII6 :
BXB-Iletepbypr, 2001 .— 528 c.

JomnonHutensHas auTeparypa



1. OcHoBsl u(poBoii anekrponnku [Texct] : yued. mocodue s By3oB / A. JI. Jlapun ; M-Bo
oOpazoBanus u Hayku PD, Mock. puz.-TexH. uH-T (TOC. YH-T) .— 2-€ U3[., iepepad. u gon. — M. :
M®THU, 2014 .— 281 c.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBICHUU 00pPa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NporpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

I1O Intel Quartus Prime Design Software
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yalOM{d AWCUUIUIMHY, NOJDKEH C OJHOMW CTOPOHBI, OBJAAETh OOIIMM IMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CropoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B Ppe3YyabTaTC U3YUCHUA JUCHUIIJIMHBI CTYACHT AOJDKCH 3HATh OCHOBHBIC OIIPEACIICHU A, IIOHATUA.

YcnemHoe 0CBOSHHE Kypca TpeOyeT HanpsHKEHHOW caMOCTOsTENLHOM padoThl cTyneHTa. B mporpamme
Kypca TpUBEJACHO MHHHUMAIBHO He0oOXoAMMOE BpeMsi s pabOThl CTyJeHTa HajJ TEMOHU.
CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YTE€HHE U KOHCIIEKTHPOBAHUE PEKOMEHIOBAHHOM JINTEPATYPHL;

— npopaboTKy yueOHOro Marepuaia (0 KOHCIEKTaM JIeKIH, yueOHOM 1 HayYHOH JINTEpaType);

— MOATOTOBKY K UG PEpEeHINPOBAHHOMY 3a4ETYy.

PykoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTyIeHTa ocylecTBisercs B Qopme
UHAUBUYaIbHBIX KOHCYJIbTALUM.

BaxxHo 10oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHS OTICIBHBIX TEM, BOINPOCOB, ClEIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
MIpenoAaBaTesto.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadenpa nHPOPMATHKH U BEIYUCITUTEIIEHON TEXHUKA

KYpC: 3

KBaJupuKaAnus: OaxanaBp

Cemectp, (opMBI IPOMEKYTOUHOH arTecTanuu: 6 (BeceHnui) - JlnuddepeHunpoBaHHbIi 3a4eT
PaspaGorunkm:

H.IO. ITonskoB, aCCUCTEHT
J.M. Anshonco



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-4 CriocoOeH oCymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJIyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/I0B

[IK-4.1 3naer ymnciieHHbIe MOPSIIKN BEITWYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATUI U MOJENEHN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare nsyuyenus mucuuiuinHbl «lIpoexkTupoBaHue IM(POBBIX yCTPOHCTB HAa HPOrpPaMMHPYEMBIX
JIOTUYECKHUX MHTETPAIBHBIX CXeMax» O00y4alOIIUiiCs JOIKEH:

3HAThb:

- IPUHIIMITBI TIOCTPOCHUS, TApaMETPhI U XapaKTEPUCTUKU HU(PPOBBIX YCTPOWCTB,
- SI3BIK JIOTHYECKOTO MPOeKTUpoBaHus Verilog;

- OCHOBBI A3BIKa ACCGMGJ’Iepa;

- obnactu Bo3MokHoro npumeHenus [TJIUC.

yMeThb:

- CTaBUTh WU pCUIaTb CXCMOTCXHUYCCKUEC 3aJa4du, CBA3aHHBLIC C BBI60pOM CUCTEMbI 3JIEMCHTOB IIpH

3aJaHHbIX Tpe6OBaHI/I$IX K ImapaMeTpam,

- peasn3oBBIBaTh NU(poBEIe ycTpoiicTBa Ha [IJINC;

- npumensats [IJIMC ans pernenns pa3nu4HbIX BEIMUCIUTENBHBIX 3a/1a4 M MOJICIIMPOBAHUS;

- IJIJAHUPOBAaTh ONTUMAJILHOE IIPOBEJECHUE CIIOKHOIO 3KCIIEPUMEHTA,

- coderath 3(QEKTUBHBIC OICHKH NPAaBUIBHOCTH BBIOPAHHBIX 3KCIEPUMEHTAIBHBIX YCIOBHUH H

[IOJIyYEHHBIX PE3yJIbTaTOB;

- HMHCTAJUIMPOBATh, TCCTUPOBATH, UCIHBITHIBATL W HCIIOJIB30BATH IMPOrpaMMHO-AIIIApaTHBIX CPCACTBA

BBIYUCIINTCIIBHBIX CHUCTCM.
BJIAA€Th:

- HaBBIKAMM PabOTHI HA CJIOKHOM SKCIEPHUMEHTAILHOM 000PYI0BaHUY;
- HaBBIKaMu oTNIaAKu uudpoBbix ycrpoicTts Ha [IJIUC.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0




Crincok 3a1aHuil Ui BbIOJIHEHUs Ha MakeTHOM 1uiare ¢ [TJINC:

1. Tpoekr "mudpossie yack". HMcnonb3oBarh: LCD-3kpan Jisl MHIWKAMKM, KHONKWA Ha TUIaTe s
HACTPOEK.

2. [Ipoekt "nepexonnuk PS/2 -> COM-nopt qnsa knaBuarypsl”. Mcnons3zoBars: passem PS/2 mist BBoma
scan-Ko/IoB C KiaBUarypsbl, pasbeM RS-232 mis BeiBoga ASCII-cumBonos Ha [I9BM uepe3 COM-nopT.
3. Ilpoext "mepexomuuk PS/2 -> COM-nopr mis meimm". Ucnons3oBath: pazsem PS/2 anms BBoma
KOOPJIMHATHBIX TMaKeTOB C MBI, pa3beM RS-232 ams BhIBoja mpeoOpa3oBaHHBIX KOOPAWHATHBIX
naketoB Ha [I9BM uwepe3s COM-mopr.

4. Ilpoext "texctoBbiii LCD-3kpan". Ucnonb3oBate: pazsem RS-232 nns BBoma ASCII-cumBoioB ot
[I3BM uyepes COM-nopt, LCD-3kpan ans MHIMKAOUH. OMYJIHpoBaTh 3kpaH 25x80, ans dero
WCITIONIb30BaTh KHOMKH Ha IUIaTe JIs IepeMeIeHHs] BUAUMOTo OkHa 2x16 oTHOocuTensHO 3kpana 25x80.
6. IIpoext "rekcroBwiii VGA-3kpan". Mcnons3oBath: pazbem RS-232 mis BBoma ASCII-cumBonoB ot
[I9BM uepe3 COM-nopt, pazseM VGA ans BeiBoga Ha VGA-aucmneit. ASCII-cuMBOiIBI BEIBOIUTH €
romoripio Bugeonamstu ¢ ASCII-komamu cumBonos u [13Y 3Hakoreneparopa.

8. TIlpoekr "VGA-rpaduueckass suneourpa". Hcmomb3oBarh: paskem VGA jans BbIBoJa Ha
VGA-nucnielt, i ynpaBieHus UITPOH MOXKHO HMCIIONIB30BAaTh KHOIIKM Ha IUIaTe, Ha KIaBUAType, WM
MBIIIb.

9. luxrodon. Mcrnonb30Barh: pa3beM ayquo BXoja W BbIxofa. Jliis Hadaja 3amucu 4epe3 MUKPOQOH H
BOCHPOM3BEICHUS Yepe3 KOJOHKH UCIIONb30BaTh KHOIIKY Ha IUIaTe.

10. Aymmoruteep. Hcmonbs3oBars BerpoeHHyto mnamath [IJIMC wnm flash-mamsates Ha monare auist
XpaHEHHUsT HECKOJNBbKUX ayauo 3amnucei. s ympaBieHHs] MPOUTPBIBAHUEM HCIONIb30BaTh KHOIKH Ha
mare (3amyck, maysa, nepexoj] K CIeqyIoIen 3ar1cu).

4. [lepeyens THNOBLIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB IS cAa4H AU PepeHIMPOBAHHOTO 3auéTa B 6-0M ceMecTpe:

I} [lonarue umdpoBoro curHana u uudpoBoil 3mekTpoHuku. [IpenmymiecTBa M HEOOCTATKU
MUGPOBBIX TEXHOJIOTHH.

2) MOII-ctpykrypa. OCHOBHBIE XapakTepUCTHKH H pexuMbl paborel MOII-Tpan3ucTopa.
KMOII-texnonorus.

3) Cxewmsl 6a30BbIX Jormdeckue 3nemeHToB Ha MOII-Tpan3ucropax: HE, 2U-HE, 21UJIN-HE, 2U,
2W1JIN, mudpatop, aemmdparop, MyJIbTHILIEKCOpP, CyMMAaTop.

4) TIloustue tpurrepa. Buasl Tpurrepos: RS-tpurrep, D-Tpurrep, CHHXpOHHBIE U ACHHXPOHHBIE
TPUTTEPHI.

5) MUnrerpansubie cxemsl. Kiaccudukanus uHTerpaibHbix cxeM. [IpenMyiiectBa 1 HEIOCTAaTKH.

6) MapupyT nOpoeKTHpOBaHUS LUQPOBBIX HHTETpalbHBIX cxeM. CoOBpeMEHHbIE TNPHHLIHUIIBI
JIOTUYECKOTO IIPOEKTUPOBAHUS.

7) CoBpeMeHHbIE MPUHLIUIBI (PU3UYECKOTO MPOEKTUPOBaHUs. OCHOBHBIE IPOOIEMbI IPOCKTUPOBAHUS
COBPEMEHHBIX CHHXPOHHBIX IHU(POBBIX YCTPOWCTB: BpeMs CpabaThIBaHMS JIOTUYECKUX CXEM, BPeMs
pacnpocTpaHeHHs] CUTHAIA IO KPUCTAILLY, IpobiaemMa BEIOOpa TAKTOBOW 4aCTOThI CHHXPOCUTHAJIA.

8) OcHOBHBIC IPUHIMIIBI MOIEIUPOBAHUS HU(POBBIX YCTPOHCTB. MoaeIpoBaHuEe CUTHAIOB. THIIBI
MepeMeHHbIX s3bIka Verilog.

9) MogenupoBaHue CXeM HpU IOMOIIM AITOPUTMUYECKHX OnokoB. IloHsiTHE COOBITHS mpH
MOZEIMPOBAHUU Y MIPUHLUIIBI ONKCaHUs cOObITHI Ha si3bIke Verilog. I[ToHsATHE MOAETBHOTO BpEeMEHH 1
00paboTKa TEKYIIUX COOBITHH.

10) Tumbl npucBauBaHus B si3blke Verilog m ocoOeHHOCTH MX BBINOJAHEHMSA. OnHcaHue TPUITEPOB,
PETUCTPOB ¥ KOMOMHAIIMOHHBIX JIOTHYECKUX CXEM Ha si3bike Verilog.

11) BosamoxkHOCTH si3bIka Verilog uist OTiagky ycTpoiicTBa Npu MojenupoBaHnn. CHHTE3UpYyeMble U
HECHHTE3UPyEMble KOHCTPYKLUH A3bIKa. [lepeunciuTh OCHOBHBIE CHHTE3UPYEMbIE KOHCTPYKIIUH.

12) Ionstue IJIUC. Crpykrypa IIJIMC u npunnun e€ nporpammupoBanus. CTpyKTypa HEKOTOPBIX
coBpemenHbix [TJIVC.

13) Tlonstue ITJIMC. O6nactu npumenenust [IJIMC. TlpeumymiectBa W HEIOCTaTKH TPUMEHEHHUS
[JIMC.

14) MapupyTt npoekrupoBanusi 1udpossix ycrpoiicts Ha IIJIMC. [IpenmyiiectBa M HEOOCTAaTKU
¢ poBsix ycrpoiict Ha [IJIMC no cpaBHEeHUIO ¢ MOTHOCTHIO 3aka3HbiMu VC.



15) BerpoenHslit oruueckuil aHanu3aTtop, Kak cpeAcTBo oTinaaku ycrpoiicts Ha [IJIMC: nonsarue,
MPUHLUT pabOThI, METOABI UCIIOJIb30BAHUS.

16) Omucarp Ha s3pike Verilog snmementst HE, WM-HE, WJIM-HE, W, UJIWU. Pa3psnHocTh BXOIOB
3NIEMEHTOB 3a/1aeTCs IPETO1aBaTeNIeM.

17) Onwucare Ha s3bike Verilog monHbli  cymmarop. PaspsaHocTh cymmaropa —3amaercs
MPETIOIaBaTEIICM.

18) Omucarp Ha s3b1ke Verilog peructp casura. PaspsagHocTs peructpa 3a1aeTcsl MpernonaBareieM.

19) Onucars Ha s3bike Verilog MyJIBTHIDIEKCOP € YHUCIOM WH(GOPMAIMOHHBIX CUTHAJIOB N M YHCIOM
aZpecHbIX cUrHaIoB m. KakoBo MUHMMaIbHO BO3MOXKHOE 3HaU€HUE M MpH 3agaHHoM n? Yucna n 1 m
3a71al0TCsl MTPETIOAABATENIEM.

20) Onwucars Ha s3bike Verilog nemmdparop u mmdparop. PazpsaHOCTh BXOZOB U BBIXOJOB YCTPOWCTB
3aJal0TCsl [IPETIO/IaBaTEIICM.

Kpurepuu onieHuBanus
Ouenka ommrnyHo (10) BeICTaBIsICTCS CTYICHTY, IIOKa3aBIIEMy BCECTOPOHHUE, CUCTEMATH3UPOBAaHHEIC,
nryOoKue 3HaHMS y4eOHOM MporpaMMbl JUCHUIUTUHBI, MPOSBISIONIEMY HHTEpEC K IaHHOM NMpeaMeTHOH
o0nacTu, NpoJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKH MPUMEHSTh UX HA MPAKTHKE TPH
pelLIeHNN KOHKPETHBIX 3aj1a4, CBOOOHOE U IPaBIIbHOE 000CHOBAHNE NIPUHATHIX PEIICHHH.
Ouenka oTMaHO (9) BBICTABISICTCS CTYIEHTY, ITOKAa3aBIIEMy BCECTOPOHHHE, CUCTEMAaTH3MPOBAaHHEIC,
n1yOoKHe 3HaHHS y4eOHOM MPOrpaMMBbl JUCHUILIMHBI M YMEHUE YBEPEHHO MPUMEHATh X HA MPAKTHKE
NIPY pEeIICHUN KOHKPETHBIX 3a]1a4, CBOOOIHOE M MPAaBUIbHOE 000CHOBAHHE MIPUHATHIX PELICHUI.
Ouenka OTIIMYHO (8) BBICTABIAECTCS CTYACHTY, [IOKAa3aBIIEMy CHCTEMaTH3MPOBAaHHbIE, NTyOOKHEe 3HAHUS
y4eOHOW TpOorpaMMbl JAUCHHMIUIMHBL H YMEHHE YBEPEHHO NMPHMEHSTHh MX HA MPAKTHUKE MPU PELICHUH
KOHKPETHBIX 33714, IPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHUH, C HEKOTOPBIMU HEZ0UeTaMu.
Ouenka xopomo (7) BBICTABIACTCS CTYICHTY, €CIIM OH TBEPAO 3HAET Marepuall, TPaMOTHO H IO
CYILECTBY M3JIaraeT €ro, ymMeeT HPUMEHATh IOJY4YCHHbIC 3HAHUS Ha MNPAKTHKE, HO HEAOCTATOYHO
IpaMOTHO 0OOCHOBBIBAET IOYYCHHBIE PE3YIJIBTATHI.
Onenka xopomio (6) BBICTABISETCS CTYACHTY, €CIM OH TBEPIO 3HACT Marepuall, TPaMOTHO H TIO0
CYILECTBY M3JIaraeT €ro, yMeeT NPUMEHATh NOIyUYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIOMTYyCKaeT B OTBETE
WIN B PELLICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Omenka xopomio (5) BBICTABISETCS CTY/ACHTY, €CIIM OH B OCHOBHOM 3HAeT MarepHuall, FpaMOTHO U IO
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh NONTyUYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIOMYyCKAaeT B OTBETE
WM B PEIICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.
OmueHka yIOBIETBOPHUTENbHO (4) BBICTABISICTCS  CTYACHTY, IOKa3zaBIIieMy (parMeHTapHbIi,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpPaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapYUICHUS JOTUYECKOU IOCIIEOBATEILHOCTH B U3JIOKEHHU TPOrPAMMHOTO MaTepuaa, HO TIPU STOM
OH OCBOWJI OCHOBHBIC Pa3JieNibl yueOHOW NMpOrpaMMBbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOKET MMPUMEHSTh TOJTyYSHHBIC 3HAHUS 110 00pa3ily B CTAHJAPTHOW CHTYaIlHH.
OmueHka yIOBIETBOPHUTENbHO (3) BBICTABISICTCS  CTYACHTY, TIIOKa3zaBIIieMy (parMeHTapHbIi,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKaronlemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHUH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B H3JIOKECHUHM IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJIeET OCHOBHBIMHU pa3JesiaMH y4eOHO! MporpaMmbl, HEOOXOANMBIMHE JUIS JaJIbHEHIIEro o0y4eHus U
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.
OreHka HEYJOBJICTBOPHUTENIHLHO (2) BBICTABISCTCS CTYICHTY, KOTOPBIH HE 3HAeT OOJbIIeH 4YacTH
OCHOBHOTO COJEp)KaHUs y4eOHON IporpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmUOKH B
(OpMyITHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHUS TP PEIICHUN
THUIIOBBIX 33/a4.
Ouenka HeyaoOBIeTBOPUTENBbHO (1) BBICTaBIsSETCA CTYAEHTY, KOTOPBI HE 3HAaeT OCHOBHOTO
cozepKaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKd B (popMyITUpOBKax
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTUYECKHX
3ajad.

5. MeTonuueckne MaTepuajbl, onpeneasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

JuddepeHnmpoBaHHbIN 3a4€T MPOBOIUTCS B YCTHOH Qopme.

[Ipu mpoBemenun 3adera oOydaromemycs npenocraBisercs 20 MHHYT Ha MOArOTOBKY. Ompoc
00yJaromerocst mpoBoauTCs B TedeHne 30 MUHYT.



Bo Bpems mnpoBereHus 3K3aMeHa M 3adeTa OOydaroliuecs MOTYT IOJb30BaThCsl MPOrPaMMOil
JUCHUTUIMHBI.



