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: Nudopmarnka u BIYNCIUTETbHAS TEXHUKA

npo¢uib NOArOTOBKH: KoMmnbroTepHbI€ TEXHOIOIUU M BBIYUCIUTENbHAS TEXHUKA
®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.
CryaeHTHl U3ydaT OCHOBHI SI3bIKa OINMCAHUs anmaparypsl Verilog m HaydaTcsi IpOEKTUPOBATh YCTPOICTBA 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,€ KOMHGTGHL[I/Iﬁi

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

VYK-1 CriocobeH oCymiecTBIsTh MTOUCK, VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYET U BbIOMpaeT
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(popManuy, |MHGOpMANNIO, HEOOXOAUMYIO ISl PELIeHUs MOCTAaBICHHON
MIPUMEHATh CHCTEMHBII MOAXOA Ul pELIEHHsT  |3ada4u

[IOCTABJICHHBIX 3a7a4

OIIK-2 Cnocoben ucnonb3oBarh coBpemeHnbie |OIMTK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHU H BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
MPOrpaMMHBIE CPEJICTBA MPH PellicHUH 33ja4  |o0iactu (cdepe) mpodeccHoHaANBHOM NesITeThHOCTH

npodecCHOHAIBHON IS TeIBHOCTH, COOTIoas
TpeboBaHus HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-3 CriocobeH cocTaBisITh U 0QOpMIISTh OIIK-3.3 Bnazmeer MeTogaMu BU3yalbHOTO U TpaduueCcKoro
Hay4YHbIC U (WJIN) TEXHUYECKUE Tpe/ICTaBICHHUS pe3yabTaToB Hay4YHOM
(TexHonornvyeckre, THHOBALIMOHHBIE) OTYETHl  |(HAYYHO-TEXHUYECKOW, WHHOBAIIMOHHON TEXHOJIOTUYECKOM)
(ryOrTIKanmy, TPOEKTHI) JEATSIILHOCTH B BUJIC OTYETOB, HAyYHBIX ITyOIMKAIHIA

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
uHpOpMaNNIo 00 aKTyalbHBIX Pe3ylbTaTaX MCCIIEIOBAHUHN B
paMKax TemaTHueckoi o0macTh cBoed mnpodeccruoHaTbHON
[IK-1 CnocoGeH craBuTh, (hopMann3oBeIBaTh 1 |ACATCIBHOCTH

pemiarh 3a/1a4u, B ToM uncie pa3padareiBath 1 [[IK-1.2  CriocoOeH  BBIIBUTATh  TUIOTE3bI, CTPOHTH
HCCIJIE0BATh MaTeMaTHYECKUE MOJIEIH MaTeMaTH4ecKue MOAEIH ISl ONUCAHUA H3y4aeMBIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJIEHHUH M MTPOIIECCOB, OLIEHNBATh KAY€CTBO pa3paboTaHHOMH
aHaJIM3UPOBATh HAy4YHbIE TPOOIEMBI, [TOJy4YaTh |MOJEIN

HOBBIC HAYTHBIC PE3YJIbTAThI [IK-1.3 CrnocobeH mnpuUMEHATh TeopeTHyeckue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl




[1K-2 CnnocobeH caMOCTOSTEILHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTr0O
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBO/IUTH
HAyYHBIC UCCIICIOBAHMS U MX arpoOaIiyio

[MK-2.1 3HaeT NOPUHIUIBI TOCTPOSHUS HAyYHOHW PadOTH,
MeTonbl cOopa M aHajW3a I[OJIyY€HHOrO Marepualia,
CHOCOOBI apryMeHTaI|H

[IK-2.2 Cnoco0en miaHupoBaTb M NPOBOAUTH Hay4yHBIE
UCCIICZIOBAHMSI CaMOCTOATENIbHO MJIM B KauecTBE WIEHa
(pPyKOBOAMTEIIST) MAJIOTO HAYYHOTO KOJJICKTHBA

[MK-2.3 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
HayYHO-HCCIICI0BATEBCKOM paboTsI MOCPEICTBOM
MyOJIMKalUuK HAYYHBIX CTATEH U y4acTusi B KOH)EPEHIUSIX

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATB!
- IPUHLIUITBI TOCTPOCHUS, TApaMETPhl M XapaKTEPUCTHKHU HH(POBBIX YCTPOUCTB,
- SI3BIK JIOTHUYECKOTO MPOeKTUpoBaHus Verilog;
- OCHOBHI s13bIKa AcceMOepa;
- obnactu Bo3MokHoro npumeHenust [TJIUC.
YMETb:
- CTaBUTb M pEUIaTh CXEMOTEXHUYECKHE 3a7auM, CBA3aHHbIE C BbIOOPOM CHUCTEMBI JIEMEHTOB IIpU
3aJaHHBIX TPEOOBAHUAX K MapaMeTpaM;
- peasn3oBBIBaTh NU(poBEIe ycTpoiictBa Ha [IJINC;
- npumensats [IJIMC ans perenns pa3nuvHbIX BEIMUCIUTENBHBIX 3a/1a4 1 MOJICIIMPOBAHUS;
- IJIJAHUPOBAaTh ONTUMAJILHOE IIPOBEJECHUE CIIOKHOIO 3KCIIEPUMEHTA,
- coderatb 3(QEKTUBHBIC OILCHKH NPaBUIBHOCTH BBIOPAHHBIX 3KCIEPUMEHTAIBHBIX YCIOBHUH H
[IOJIyYEHHBIX PE3yJIbTaTOB;
- MHCTaJUIMPOBaTh, TECTUPOBAaTh, WCIBITHIBATH M MCIOIB30BaTh HMPOrPaMMHO-alapaTHBIX CPENCTBa
BBIUHCIIUTENBHBIX CUCTEM.
BJIaJIETh:

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

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO paboTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 OneMeHTHas Oaza uupoBoit 4 3
ANEKTPOHUKHU
) [TpuHIMIBI TPOEKTUPOBaHUS LUPPOBBIX 4 3
YCTPOMICTB
3 A3k onMcanus anmaparypsl Verilog 10 3
4 [Iporpammupyemsbie 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.ex.




4.2.

Coneprxanue JUCIUIUIMHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 6 (Becennuit)

1. DnemenTHast 6a3a U(PPOBOH INEKTPOHUKH

[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, wmmdparop, npemmdparop,
MyJIBTUILIEKCOp, cymmarop. Tpurrep. RS-tpurrep, D-Tpurrep, CHHXpOHHBIE M aCHHXPOHHBIE
Tpurrepsl. IHTerpanbublie cxeMsl. Kitaccuukanys HHTErpaabHbBIX CXEM.

2. [TpuHIIMTIBI IPOEKTUPOBAHUS ITUPPOBBIX YCTPOUCTB

MapupyT npoeKTUpOoBaHUS HU(PPOBBIX HHTETPATBHBIX cXeM. COBpeMEHHbIC TPUHIIUIIBI JIOTHYECKOTO
npoekTupoBanus. COBpeMEeHHbIE MPUHIHUIIBI (PU3NUECKOr0 MPOeKTHpoBaHus. OCHOBHBIC MPOOIEMBI
MPOCKTUPOBAHUSI COBPEMEHHBIX CHHXPOHHBIX IM(POBBIX YCTPOWCTB: BpeMs cpadaThIBaHUS
JIOTUYECKUX CXEM, BPEMs PACHPOCTPAHEHMsI CHUTHAJA MO KPUCTAJLTy, MpodiemMa BHIOOpa TaKTOBOM
YaCTOTHI CHHXPOCHTHaa. YpoBeHb peructpoBbix nepenad (RTL) kak criocob onmcaHust CHHXPOHHBIX
U(PPOBBIX YCTPOHCTB.

3. S3bIk onmcanus anmnapatypsl Verilog

OCHOBHBIC MPUHLHUIBI MOJCIMPOBAHHUS LUPPOBBIX YCTPOWCTB. MoaennpoBaHHE CHTHAIOB. THIIBI
NMepeMeHHBIX s3blka Verilog. MopenupoBaHue cXeM TpPU TOMOIIM aJTOPUTMHYECKHX OJIOKOB.
[MonsTne coOBITHSI TPH MOJEIUPOBAHWM W TNPHUHIMIIBI OMHCAaHUS COOBITHI Ha si3blke Verilog.
[TonsiTHE MOIENBPHOTO BpeMEHHM M 00pabdoTKa TeKymuX coObiThii. TUMbl nmpucBavBaHHS B SI3bIKE
Verilog 1 ocobeHHOCTH WX BbINONHEHUs. OINUCaHWe TPUTTEPOB, PETHCTPOB W KOMOMHAITMOHHBIX
JOrMYecKHX cxeM Ha s3bike Verilog. Ommcanme ycrpoiictBa Ha si3bike Verilog. Hepapxuyeckoe
onmcanue ycrpoiict. Cpena monenuposanus ModelSim. BozmoxxaocTH si3biKa Verilog amst oTiiaaku
yCTpO#CTBa pH MoaeaupoBaHud. CHHTE3UpYEMbIe U HECHHTE3UPYEMbIe KOHCTPYKIIHH S3bIKA.

4. HporpaMMpreMHe JIOTUYCCKUC UHTCTPAJIbHBIC CXCMbI

[onsarue IIJIMC. Crpykrypa IIJIMC u nmpunuun e€ mporpammMupoBaHus. O0nacTé NpUMEHEHUs
[JIAC. IpeumyiectBa u HegocTtarku npumenenus [IJINC.

5. llpoexTrpoBanue u omiaaka nudposbix ycrporicts Ha [TJINC

MapuipyTt npoektupoBanusi nnpposbix ycrpoiicts Ha [TJIUC. CTpyKkTypa HEKOTOPBIX COBPEMEHHBIX
[IJINC. CAIIP npoexrupoBanus uudpossix ycrpoicts Ha [IJIMC Altera Quartus II. Berpoennstit
JIOTUYECKHI aHaM3aTop, KaK Cpe/ICTBO OTIaaku ycrpoiictB Ha [IJIMC: noHsTHE, MPpUHIUT PaOOTHI,
METOJIbI HCITOJIb30BaHN.

Paspabotka uudpossix ycrpoiicts Ha [IJIMC c nucnonszoBanrnem y4eOHOTO CTEHAA.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

KOMITBIOTED, MYJIBTUMEIUHHOE 000pynoBanue (IIPOESKTOP, 3BYKOBasi CUCTEMA), yueOHO-T1ab0paTOpHBIA
CTEH]I.

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. llpoextuposanue Ha [TJIMC. ApxutekTypa, cpenctsa u MeTonbl [ Tekct], kypc monomoro 6ofina /K.
Maxkcowig; nep. ¢ auri. [B. M. bapckoii], The, esign Warrior's Guide to FPGA's. -M., MIIK Ilpecc,
Homaka-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] : yue6. mocodue st By3oB / E. Yrpromo .— CII6 :
BXB-Iletepbypr, 2001 .— 528 c.

JomnonHurenbpHas auTeparypa

1. OcHoBbI M poBoii AnekTpoHNKH [Teker] : yueb. mocodue aist By3oB / A. JI. Jlapun ; M-Bo
oOpaszoBanus u Hayku PD, Mock. ¢pus.-texH. uH-T (TOoC. yH-T) .— 2-€ u31., nepepad. u gon. — M. :
M®TH, 2014 .— 281 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

IO Intel Quartus Prime Design Software
9. MeTonnueckue yKa3anus 1J1s 00y4al0IIUXCs 110 0CBOSHHIO TUCHMILTHHBI (MOTYJIsT)

CryneHT, W3ydYarolmMid JUCIUILUINHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJIETh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJAKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B PEIYIBTATC UBYUCHUA TUCHUIUIMHBI CTYACHT JOJI?KCH 3HATh OCHOBHBIC OIIPCACIICHUA, ITIOHATH.

VYeneniHoe 0CcBOoeHUE Kypca TpeOyeT HapshKEHHON caMOCTOATENBHOM paOboThl cTyeHTa. B mporpamme
Kypca TPpUBEACHO MHMHUMAJIBbHO HeoOXoAuMoe BpeMsi s paboThl CTyOeHTa HajJ TEMOHU.
CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHON JIUTEPATYPhI;

— npopaboTKy yueOHOro Marepuasa (1o KOHCIIEKTaM JICKIiA, y4eOHOW W HAyYHOU JINTEpaType);

— TMOJITOTOBKY K UG GEPEHIIUPOBAHHOMY 3a4ETYy.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHON pabOTOH CTyJeHTa OCYIIECTBIsAEeTCS B Qopme
WHAWBHUIYaJIbHBIX KOHCYJIBTAIUM.

Baxno ILO6I/ITLCH IOHHMMAaHUs MU3y4acMOIro Marepuajia, a HE MEXaHHNYCCKOTO €ro 3alilOMHHAHUA. HpI/I
3aTPYAHCHUN HU3YUYCHUSA OTACJIBbHBIX TEM, BOIIPOCOB, CJICAYCT O6paH.[aTBC$I 3a KOHCYJIbTALlUSAMU K
IpernoaaBareiito.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: HNudopmarrka 1 BEIYUCTUTEIEHAS TEXHUKA

npopuJib NOArOTOBKHU: KomnbroTepHble TEXHOIOTUH U BHIYUCIUTEIbHAS TEXHUKA
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,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BbIOMUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON
3a7a4n

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
POrpaMMHBIEC CPEACTBA MIPU PEIICHUHN 331349
poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUg MH)OPMAIIMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTEIBHYIO TEXHUKY WM CEpBUCHI ceTH VHTepHeT B
obmactu (cdepe) mpodeccrnoHaTbHON AeATEIIEHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIATH
Hay4HbIC U (UJTM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(myGnuKanum, MpoeKThI)

OIIK-3.3 Bnageer mMeToamMu BU3yaJbHOTO U TpadudecKoro
MpeCTaBICHUS pe3yapTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHONW TEXHOJOTHYECKOH )
JeSITETLHOCTU B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINi

[IK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHOU
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHUYeCcKue MOAENM Ul OIHUCaHMA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATh KAUECTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[IK-2.1 3nHaeT HOpUHLUIBI MOCTPOEHUS HAYYHOW PadOTHI,
MeTogsl cOopa W aHanmM3a TIOJyYEHHOTO MaTepHala,
CHocoObI apryMeHTallH

[MK-2.2 Cnoco0eH TulaHUpOBaTh ¥ TPOBOJAWTH HaydHBIE
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
(pyxoBoznuTeNs ) MaJIOTO HAYYHOTO KOJUIEKTHBA

[IK-2.3 CnocobeH mNpoBOAWTH ampoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEILCKON paboThI MOCPEICTBOM
TyONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pEepeHIuIx

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pesynbrare nsyuyenns mucumiuinHbl «lIpoexkTupoBaHHe IM(POBBIX YCTPOHCTB HAa MHPOrPaMMHUPYEMBIX
JIOTUYECKHUX MHTETPAIBHBIX CXeMax» O00y4alOIIUiiCcs JOIKEH:

3HAThb:

- IPUHIIMITBI TIOCTPOCHUS, TApaMETPhI U XapaKTEePUCTUKU HU(PPOBBIX YCTPOKCTB,
- SI3BIK JIOTHYECKOTO MPOeKTUpoBaHus Verilog;

- OCHOBBI A3bIKa ACCGMGJ’Iepa;

- obnactu Bo3MokHoro npumeHenust [TJIUC.

yMeThb:

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

3aJaHHbIX Tpe6OBaHI/I$IX K ImapaMeTpam,

- peasn3oBBIBaTh U(poBEIe ycTpoiictBa Ha [IJINC;

- npumensats [IJIMC ans pernenns pa3iuuHbIX BEIMUCIUTEIBHBIX 3a/1a4 M MOJICIMPOBAHUS;

- IJIJAHUPOBAaTh ONTHMAJILHOE IIPOBEJCHUE CIIOKHOIO 3KCIIEPUMEHTA,

- coderatb 3¢ QEKTUBHBIC OICHKH NPAaBUIBHOCTH BBIOPAHHBIX 3KCIEPUMEHTAIBHBIX YCIOBHUH U

[IOJIyYEHHBIX PE3yJIbTaTOB;

- HMHCTAJUIMPOBATb, TCCTUPOBATH, UCIBITHIBATE W HCIIOJIB30BATH IMPOrpaMMHO-AIIIApaTHBIX CPCACTBA

BBIYUCIINTCIIBHBIX CHUCTCM.




BJIAA€Th:

- HaBBIKAMM PabOTHI HA CJIOKHOM SKCIIEPHUMEHTAIbHOM 000PYI0BaHUY;
- HaBBIKaMHu oTNIaAKu uudpoBbix ycrpoicTts Ha [IJIUC.

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

Crucok 3aJaHui 1 BEIOJIHEHNU Ha MakeTHOH 1uiare ¢ [TJIVC:

1. Ilpoekr "mudpossie yack". Mcnons3oBath: LCD-3kpaH Ui MHAMKAIMK, KHOTKW HAa IUIATE IS
HaCTpOEK.

2. [Ipoekr "nepexonuuk PS/2 -> COM-nopt /i knaBuarypsr”. Mcnons3oBars: pazsem PS/2 st BBoma
scan-KoZoB C Ki1aBUaTypsbl, pasbeM RS-232 st BeiBoga ASCII-cumBonoB Ha [I9BM vepez COM-noprt.
3. Mpoekr "mepexomuuk PS/2 -> COM-nopt ans meimm”. Mcnons3oBark: pazbeM PS/2 ans BBOMa
KOOPJIMHATHBIX TAaKETOB C MBIIIH, pa3beM RS-232 ans BeiBoja mpeoOpa3oBaHHBIX KOOPAWHATHBIX
naketoB Ha [I9BM wepe3s COM-nopr.

4. IIpoexr "texkcroBbiii LCD-3kpan". Mcnonb3oBars: pazsem RS-232 ans BBoma ASCII-cuMBOIJIOB OT
[I9BM uepes COM-nopt, LCD-3kpan nmnsi WMHAMKAIMH. OMYyIUpoBaTh 3kpaH 25x80, mis dero
HCITOJIb30BaTh KHOMKH Ha IUIaTe JUIs epEeMEIIeHNs] BUIUMOTo OKHa 2X16 oTHOcHTENnbHO 9KpaHa 25x80.
6. IIpoext "rekcroBrii VGA-3kpan". Mcnons3oBath: pasbeMm RS-232 mis BBoma ASCII-cumBonoB ot
[I9BM uepe3 COM-nopt, pazbeM VGA mins BeiBoga Ha VGA-mucteii. ASCII-cuMBOIBI BEIBOJUTH C
nomorsio Bugeonamstu ¢ ASCII-komamu cumBonos u [13Y 3Hakoreneparopa.

8. lIpoekr "VGA-rpadpuueckas Bupeourpa". HWcmomb3oBath: pazbem VGA 1y BbIBOIa Ha
VGA-nucmielt, [y ynpaBjieHUus: UTPOH MOXKHO MUCIIOIb30BAaTh KHOIIKM Ha ILIaTe, Ha KiaBUaType, Uiu
MBILb.

9. dukrodon. Mcnonb3oBarh: pa3beM aynuo BxoAa W BbIxofa. Jlis Hadaja 3amucH 4epe3 MUKPOQOH H
BOCIIPOM3BEIEHUS Uepe3 KOJOHKH UCIIO0NIb30BaTh KHOIIKU Ha ILIaTe.

10. Aymumorueep. Hcmonw3oBares BerpoeHHyto mnamate [IJIMC wmm flash-mamsates Ha momare ans
XPaHEHMsI HECKOJIBKUX ayauo 3anucei. Ui ynpapieHHsl IPOUIPbIBAHUEM HCIONb30BaTh KHOIKU Ha
iate (3aIyck, naysa, epexo/l K ClieAyIomIen 3anmcu).

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBeAEeHHUA NIPOMEKYTOYHOM aTTecTalluu
o0yvyarommxcst

ITepeueHb KOHTPOIBHBIX BOMPOCOB IS cliauu AuddepeHmpoBaHHOTO 3a4éTa B 6-0M ceMecTpe:

1) [Monarne mudpoBoro curHana u nUGpoBOH dMekTpoHuKH. [IpenmyiecTBa M HEJOCTATKU
UU(POBBIX TEXHOJIOTUH.

2) MOII-ctpykrypa. OCHOBHBIE XapaKTepUCTHKHM H pexuMbl paborel MOII-Tpan3ucTopa.
KMOII-texHonorus.

3) Cxemsl 6a30BbIX Joruueckue neMmeHToB Ha MOII-Tpansuctopax: HE, 2U-HE, 2UJIU-HE, 2U,
2W1JIN, mmdpatop, Aemudparop, MyJIbTHIIEKCOP, CyMMAaTop.

4) Tlonsarue Tpurrepa. Bumgesl tpurrepos: RS-tpurrep, D-tpurrep, CHHXpOHHBIE W ACHHXPOHHBIE
TPUITEPHI.

5) HWnarerpanbublie cxembl. Kimaccudukarus uarerpanbHbix cxeM. [Ipenmyiectsa 1 HEAOCTAaTKH.

6) MapmpyT NpoeKTHpOBaHHS LHU(PPOBBIX HMHTETPaJbHBIX cXeM. COBpEMEHHBbIE IPUHIIMIIBI
JIOTUYECKOTO POEKTHPOBAHUSI.

7) CoBpeMeHHbIe IPUHIMIBI (PU3UIECKOT0 MPOEKTUPOBaHHUsL. OCHOBHBIE MPOOIEMBI TPOSKTUPOBAHUS
COBPEMEHHBIX CHHXPOHHBIX LHU(POBBIX YCTPOWCTB: BpeMs cpaOaThIBaHHUS JIOTHUECKHUX CXEM, BpPEMs
pacIpocTpaHEeHus CUTHAJIA 110 KPUCTAJLTY, TpobieMa BbIOOpa TAKTOBOW YaCTOThl CHHXPOCHUTHAA.

8) OcHOBHBIC NPHUHIUIIEI MOAEIUPOBaHUS IU(POBBIX yCcTpoiicTB. MonenupoBanue cUrHayioB. Tumb
nepeMeHHbIX sA3bIka Verilog.

9) MopnenupoBanue CxXeM IpHU TOMOIIM AJITOPUTMUYECKHX OnokoB. IlonsTHe cOOBITHS TIpH
MOJEJIMPOBAaHUH U MIPUHLIUIIBI ONMCAaHUs cOOBITUH Ha si3bike Verilog. [lonaTtue MmogensHOro BpeMeHu U
00paboTKa TEKYIIUX COOBITHH.

10) Tumbl npucBauBaHusl B si3bike Verilog m 0coOEHHOCTH MX BhIMONHEHUs. OnKcaHue TPUTTEPOB,
PETUCTPOB ¥ KOMOMHALIMOHHBIX JIOTHYECKUX CXeM Ha si3blke Verilog.

11) Bo3moxkHocTH si3pika Verilog miis oTiagky ycTpoiicTBa npu MoaenupoBaHuu. CHHTE3UpyeMble U
HECUHTE3UPYEMble KOHCTPYKLUH A3bIKA. [lepeunciuTb OCHOBHbIE CUHTE3UPYEMbIE KOHCTPYKLIUH.

12) Honstue IIJIMC. Crpykrypa IIJIMC u npunnun e€ nporpammupoBanus. CTpyKTypa HEKOTOPBIX
coBpemenHbIx [TJIVC.



13) Tlonsatue IJIMC. O6nactu npumenenust [IJIMC. TlpeumymiectBa W HEIOCTaTKH TPUMEHEHHUS
[JINC.

14) MapupyTt npoexkrupoBanusi 1udpossix ycrpoiicts Ha IIJIMC. [lpenmyiiectBa M HEOOCTAaTKU
¢ poBsix ycrpoiict Ha [IJIMC no cpaBHEHUIO ¢ MOTHOCTHIO 3aka3HbiMu VIC.

15) BerpoenHslit Toruueckuil aHanu3aTtop, Kak cpeAcTBO oTinaaku ycrpoiicts Ha [IJIMC: monsarue,
MPUHLUT pabOThI, METOABI UCIIOJIb30BAHUS.

16) Omucarp Ha s3pike Verilog snmementst HE, WM-HE, WJIM-HE, W, UJIWU. Pa3psnHocTh BXOIOB
3JIEMEHTOB 33/1a€TCsl IPEIOIaBaTeIIeM.

17) Onwucare Ha s3bike Verilog monHbli  cymmarop. PaspsgHocTh cymMmaropa 3amaercs
MPETIOIaBaTEIICM.

18) Omucarp Ha s13b1ke Verilog peructp casura. PaspsagHocTs peructpa 3a1aeTcst MpernonaBareeM.

19) Onucare Ha s3bike Verilog MyJIBTHIDIEKCOP € YHUCIOM WH(GOPMAIMOHHBIX CUTHAJIOB N M YHCIOM
aZpecHbIX cUrHaIOB M. KakoBo MHHMMaIbHO BO3MOKHOE 3HaU€HUE M MpH 3agaHHoM n? Yucna n 1 m
3aJ1al0TCsl [IPETIO/IaBaTEIIEM.

20) Onwucarp Ha s3bike Verilog nemmdparop u mmdparop. PazpsaHOCTh BXOZOB U BBIXOJOB YCTPOWCTB
3aJal0TCsI [IPETIO/IaBaTEIICM.

Kpurepuu onieHuBaHus
Ouenka ommrnyHO (10) BeICTaBIIsICTCS CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHUE, CUCTEMATH3MPOBAaHHEIC,
nry0oKue 3HaHMS y4yeOHOH MporpaMMbl JUCHUIUTUHBI, MPOSBISIONIEMY HHTEpEC K IaHHOM NMpeaMeTHOH
o0nacT, MpoJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKH MPUMEHSTh UX HA MPAKTHUKE MPH
peLIeHNN KOHKPETHBIX 3aJ1a4, CBOOOHOE U IPaBIIbHOE 000CHOBAHNE IPUHATHIX PEIICHHH.
Ouenka oTMaHO (9) BBICTABISICTCS CTYIEHTY, ITOKAa3aBIIEMy BCECTOPOHHHE, CUCTEMAaTH3HMPOBAaHHEIC,
n1yOoKHe 3HaHHUS y4eOHOM MPOrpaMMBbl JUCHUILIMHBI M YMEHUE YBEPEHHO IMPUMEHATh X HA MPAKTHKE
NIPY pEeIICHUN KOHKPETHBIX 3a/1a4, CBOOOIHOE ¥ MPAaBUIIbEHOE 000CHOBAHHE MPUHATHIX PELICHUI.
OueHka OTIIMYHO (8) BBICTABISAETCS CTYACHTY, [IOKa3aBIIEMy CHCTEMaTH3MPOBAaHHbIE, NTyOOKHEe 3HAHUS
y4eOHOW TpOorpaMMbl JAUCIHMIUIMHBL H YMEHHE YBEPEHHO NMPHMEHSTHh MX HA MPAKTHUKE HPU PELICHUH
KOHKPETHBIX 33714, IPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHUH, C HEKOTOPBIMU HEZ0UeTaMu.
Ouenka xopomo (7) BBICTABISETCS CTYICHTY, €CIIM OH TBEPAO 3HAET Marepuall, TPaMOTHO H IO
CYILECTBY M3JIaraeT €ro, ymMeeT HPUMEHATh IOJy4YECHHbIC 3HAHUS Ha MNPAKTHKE, HO HEAOCTATOYHO
IpaMOTHO 0OOCHOBBIBAET MOYYCHHBIE PE3YJIBTATHI.
Omnenka xopomio (6) BBICTABISETCS CTYACHTY, €CIM OH TBEpPIO 3HACT Marepual, TPaMOTHO W TIO0
CYILECTBY M3JIaraeT €ro, yMeeT NPUMEHSTh NOIyUYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIOMYyCKAaeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Omenka xopomio (5) BBICTABISETCS CTYACHTY, €CIIM OH B OCHOBHOM 3HAeT MarepHuall, IpaMOTHO U IO
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh NOIyuYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIOMyCKAaeT B OTBETE
WM B PEIICHUH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.
OmueHka yIOBIETBOPUTENbHO (4) BBICTABISICTCS CTYACHTY, NOKa3zaBIIieMy (parMeHTapHbIi,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyUICHUS JOTUYECKOU IOCIIEOBATEILHOCTH B U3JIOKEHHU TPOrPAMMHOTO Marepuala, HO IPU STOM
OH OCBOWJI OCHOBHBIC Pa3JieNibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEeHIIero oOy4eHus, U
MOKET MPUMEHSTH TIOJTy4YeHHBIC 3HAHUS 110 00pas3ily B CTAHJAPTHOW CHTYaIlHH.
OmueHka yIOBIETBOPHUTENbHO (3) BBICTABISICTCS — CTYACHTY, IIOKa3zaBIIieMy (parMeHTapHbIi,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKarolnlemMy OmHOKH B (GOpMyarpoBKax 0a30BBIX MOHATHH,
HapyLICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B M3JIOKEHUH IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHOW MporpaMmbl, HEOOXOAUMBIMHE JUTS JaJIbHEHIIEro o0y4eHus U
C TPYAOM IIPUMEHSET MOTYYCHHBIC 3HAHUS JJaKe B CTAHAAPTHON CHUTYAIIHH.
OreHKa HEYJOBJICTBOPHUTENIHLHO (2) BBICTABISCTCS CTYICHTY, KOTOPBIH HE 3HAeT OOJbIIeH 4YacTH
OCHOBHOTO COAEp)KaHUs y4eOHON IporpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OIMOKH B
(OpMyITHPOBKaX OCHOBHBIX NMPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TP PEIICHUN
THUIIOBBIX 33/a4.
Ouenka HeyaoBIeTBOPUTENLHO (1) BBICTaBIsSETCA CTYAEHTY, KOTOPBI HE 3HAaeT OCHOBHOTO
cozepKaHusi yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKu B (popMyITUpOBKax
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHUS THIOBBIX MPAKTHYECKHX
3ajad.

5. MeTonuueckune MaTepuasbl, onpeaeasionie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH



JuddepeHnmpoBaHHbIN 3a4€T MPOBOIUTCS B YCTHOH Qopme.

[Ipu mpoBemenun 3adera oOydaromemycs npenocraBisercs 20 MHHYT Ha MOArOTOBKY. Ompoc
o0ydJaromerocst mpoBoaUTCs B TedeHre 30 MUHYT.

Bo Bpems mpoBeaeHusi SK3aMeHa W 3ayeTa OOy4YalOLIMeCcs MOTYT II0JIb30BarbCs IMPOTPaMMOi
JHUCIUIIIHHBL



