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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TeXHOJIOTHH

J.A. T'agpusion

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 IPOMEKYTOUHOH arTecTauuu: 5 (oceHHuil) - JuddepenuupoBannslii 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.JI. BaixrokoB, acCUCTEHT
.M. Anbhonco, cTapinmii mpemnoiaBareib

[Iporpamma obcyxneHa Ha 3acefanuu Kadenapbl THPOPMATHKH U BEIYUCIUTENbHON TexHUKH 13.01.2025



AHHOTANMA

JaHHBIA Kypc npeaHa3HaYeH JUIsl U3y4eHHs 0a30BbIX MPUHLMIIOB POSKTHUPOBAHUS COBPEMEHHBIX [H(PPOBBIX
ycTpoicTB. B paMkax maHHOro Kypca OyIeT pacCcMOTpeHa 3JIeMeHTHas 0a3a COBPEMEHHBIX HHU(POBBIX
YCTPOMCTB, MapHIpyT M MNPUHLIMIIEI MPOCKTUPOBAHHUS COBPEMEHHBIX LU(QPOBBIX YCTPOHCTB, OCHOBBI
JIOTUYECKOTO MPOEKTHPOBAHUS, OCHOBBI (pu3nyeckoro mnpoekrupoBanus, noustue [IJIMC n ux HazHadeHue.
CryneHTBl H3y4aT OCHOBBI SI3bIKa OMMCAHUS ammnaparypbl Verilog n HayyaTrcs NpOEKTHPOBATh YCTPOMCTBA Ha
6aze IIJIMC, paccuuThIBaTh XapaKTEPUCTUKH CIPOEKTHPOBAHHOTO ycTpoicTBa, npumeHsats [IJIMC s
peIeHUs] Pa3InYHbIX BBIYMCIUTEIBHBIX 3a7a4. [l ycIemHoro mpoxokIeHHs IaHHOTO Kypca HeoOXOoquMo
MOCEIIeHNE U KOHCTIEKTUPOBaHHE 3aHATHI, a TAaK)Ke BBIMOJIHEHNE 3a/laHnil Ha MakeTHOH tuiate ¢ [IJINC.

1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

- OCBOGHHE CTyICHTaMu 0a30BbIX 3HAHWK B OOJIACTH NPOEKTHPOBAHHUS COBPEMEHHBIX LH(PPOBBIX
YCTPOKMCTB, U3yUeHHE CIIOCOOOB MX JIOTHUECKOTO IMPOEKTUPOBAHUS U OTIAIKH Ha INPOrpaMMHUPYEMBIX
noruueckux uarerpanbueix cxemax (IIJIUC).

33]13‘[1/[ JAUCHUIIINHBI

- ¢opmupoBaHue 0a30BbIX 3HAHUN B 00JACTH IIEMEHTHOU 0a3bl COBPEMEHHBIX HU(PPOBBIX YCTPOMUCTB,
METO/I0B U MapLIpyTa UX IPOEKTUPOBAHMUS;

- o0y4YeHHE CTYJCHTOB MPHUHLIMIIAM JIOTHYECKOTO MPOEKTUPOBAaHHUA LU(QPOBBIX YCTPOMCTB,
(dbopMHpOBaHUE HABBIKOB IMPOCKTUPOBAHUSA LUQPPOBBIX YCTPOHCTB NPH IOMOIIM S3bIKA ONUCAHUS
anmaparypsl Verilog;

- (opmupoBaHHe 3HAHUI U MPOEKTHBIX HABBIKOB B O0JIACTH MPOESKTUPOBAHUS U OTIAAKH HUPPOBBIX
ycrpoiicts Ha [IJINC.

2. llepedyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HaumMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

VYK-1.1 AnanusupyeT 3aaady, BBIJIEsS 3TAIbl €€ pPelleHus,
JeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIIHI0, HEOOXOMUMYIO JJIsl PEICHHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, saaan

KPUTUYECKUAN aHAIN3 U CHHTE3 HH(POPMAITHIH,
MIPUMEHSITh CUCTEMHBIN MOAXO ISl peLIeHUs
IOCTaBJIICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbIE BapUaHTHl PEUICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT coOCTBEHHBIE CYKJICHHS U OLIEHKH

VYK-1.5 Ormpenensier ©u  ONEHUBAaET  MPAKTUYECKHE
MOCJIEICTBUSI BO3MOXKHBIX BAPUAHTOB PEIICHUS 33/1a491

OIIK-1.1 CnocobeH aHanM3upOBaTh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TIYTH €€ PENICHHs

(dyHIaMEHTaIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B

podeCcCHOHAIBHOMN JIeTeIBHOCTH

OIIK-1.2 CnocobeH CcTpOUTh MareMaTH4ecKhue MOJIeNH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHULbl TPUMEHUMOCTH
HOJIyYECHHBIX PE3YJIBTaTOB

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTyaJIbHOTO aHalin3a WHGOpPMalKU NPHU PEICHUH

OIIK-4 CriocobeH ocymecTBIsITh cOop 1 9
3aj1a4 MpodeCcCHOHANBHOM e TeIbHOCTH

00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M IPUKJIAJHbIX 33134

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIENbIO [IOJYUYEHUs], XpPaHEHUs U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

[1IK-4.1 3naer yncneHHbIe MOPAIKA BEITMYHUH, XapaKTEPHBIX

[MK-4 Crioco0OeH KpUTHYECKH OlIEHUBATh o o
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

NPUMEHUMOCTh UCIIOJIb3YEMbIX METOJUK U
METOIOB

[IK-4.3 Cnocobern 000CHOBaTh MPUYUHHO-CIIEICTBEHHEIE
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEHN




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0CBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI

3HaTh:
- IPUHIIMIIBI IOCTPOCHUS, TApaMETPhl U XapaKTEePUCTUKU LU(PPOBBIX YCTPONUCTB,
- AI3BIK JIOTMYECKOTO MPOEKTUpOoBaHus Verilog;
- OCHOBHI sI3bIKa AcceMOiepa;
- obnactu Bo3MokHoro npumeHenus [TJIUC.
YMETB:
- CTaBUThb M pEUIaTh CXEMOTEXHHWYECKHE 3aJa4M, CBA3AHHBIC C BHIOOPOM CHCTEMBI JIEMEHTOB IPH
3aJlaHHBIX TPEOOBAHUAX K IIapaMeTpam;
- peasinzoBBIBaThH LU(ppOBLIe ycTpoiicTBa Ha [IJIUC;
- npuMeHaTh IIJIMC ans peneHns pa3iuyHbIX BRIYUCIUTENbHBIX 3a/1a4 M MOJIEJIMPOBAHUS;
- IJTAHUPOBATh ONTUMAIBHOE MTPOBEACHUE CIIOKHOTO SKCIIEPUMEHTA;
- couetath 3(P(eKTUBHbIE OIEHKM IPABUIBHOCTH BHIOPAHHBIX SKCHEPHUMEHTAJIBHBIX YCIOBUH U
MTOJTyYE€HHBIX PE3YyJIbTaTOB;
- MHCTaJUIMpOBaTh, TECTUPOBAaTh, UCIBITHIBATh U HCIIONB30BaTh IIPOrPaMMHO-alapaTHBIX CPENCTBa
BBIYHCIIUTENBHBIX CHCTEM.
BIIAJICTh:

- HaBbIKAaMH Pa0OTHI HA CIIOKHOM SKCIIEPUMEHTAIEHOM 000PYI0BaHUY;
- HaBbIKaMH 0TIIaKu 1udpoBbix ycrporicTs Ha [TJINC.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKIIIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 OneMeHTHas baza UG poBOA 4 3
ANEKTPOHUKHU
) [TpyuHIMIBI TPOSKTHPOBAHUS LUPPOBBIX 4 3
YCTPOMICTB
3 S3bIk onMcanus anmaparypsl Verilog 10 3
4 [Tporpammupyembie JIOTHYECKHe 4 3
MHTETPAIIbHBIE CXEMBI
[TpoekTupoBanue M OTIanKa HUPPOBBIX
5 . 8 3
ycrpoiict Ha [IJIMC
Nroro gacos 30 15
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.

4.2. CopaepxaHue AUCHUILTAHBI (MOYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 5 (Ocennmii)

1. OnemenTHast 6a3a MPPOBOH INEKTPOHUKH




[TonsTre nndpoBoro curuana u nuppoBoi MEKTPOHUKH. [IpenmMyiiecTBa U HETOCTATKH HHU(POBBIX
texnonoruii. MOII-ctpykrypa. Pexumbl paboret MOII-Tpan3uctopa. KMOII-texHonorus. bazosbie
normueckue osnementel: HE, 2U-HE, 2WJIM-HE, 2U, 2WJIM, umdparop, naemmudparop,
MyJIBTUILIEKCOp, cymmarop. Tpurrep. RS-tpurrep, D-Tpurrep, CHHXpOHHBIE W ACHHXPOHHBIE
Tpurrepsl. IHTerpanbuelie cxeMsl. Kitaccuukanys HHTErpaabHbBIX CXEM.

2. [TpuHIIMTIBI IPOEKTUPOBAHUS ITUPPOBBIX YCTPOUCTB

MapupyT npoeKTUpOBaHUS HUPPOBBIX HHTETPATBHBIX cxeM. COBpEMEHHBIE IIPHHIIUITBI JIOTHYECKOTO
npoekTupoBanus. COBpeMEHHbIE PUHLIUIBI (U3NYECKOTO MPOSKTUpOBaHUS. OCHOBHBIC IPOOIEMBI
MPOCKTUPOBAHUSI COBPEMEHHBIX CHHXPOHHBIX ITM(POBBIX YCTPOMCTB: BpeMs CpadaThIBaHUS
JIOTUYECKUX CXEM, BPEMSI PACHPOCTPAHEHMsI CHUTHAJA MO KPHUCTAJLTy, MpoliemMa BHIOOpa TaKTOBOM
9aCTOTHI CHHXPOCHTHaJa. YpoBeHb perucTpoBbix nepenad (RTL) kak crocod onmcanus CHHXpOHHBIX
U(PPOBBIX YCTPOHCTB.

3. SI3bIk onucaHus anmapatypsl Verilog

OCHOBHBIC MPUHLUIBI MOACIUPOBaHHUS LU(POBBIX yCTPOWUCTB. MopenupoBanue cUrHayioB. THIIBI
NepeMeHHBIX s3blka Verilog. MopenupoBanue cXeM TpH TOMOIIM aJITOPUTMHYECKHX OJIOKOB.
[lonsTe coObITHS TPH MOAETUPOBAHWM M TPHHIUIBI OMUCAHHWS COOBITUH Ha s3bike Verilog.
[TonsiTHE MOJENBPHOTO BpEMEHHM M 00pabdOoTKa TEKyIIMX cOOBbITHH. THIBI TpUCBaMBaHUS B SI3BIKE
Verilog 1 ocoOeHHOCTH WX BbINONHEHUs. OIUcaHWE TPUTTEPOB, PETHCTPOB U KOMOMHAITMOHHBIX
JOrMYecKux cxeMm Ha si3bike Verilog. Ommcanume ycrpoiictBa Ha s3bike Verilog. Mepapxudeckoe
onmcanue ycrpoiict. Cpena monenupoBanus ModelSim. BosmokHOCTH s13biKa Verilog 1utst oTaaku
yCTpOMCTBa pH MoaeaupoBaHud. CHHTE3UpYEMbIe U HECHHTE3HPYEMbIe KOHCTPYKIIHH S3bIKA.

4. HporpaMMpreMHe JIOTUYCCKUC UHTCTPAJIbHBIC CXCMbI

[onsarue IIJIMC. Crpykrypa IIJNIMC u mpunuun e€ mporpammupoBanusa. OONacTy NpUMEHEHHS
[IJIAC. IIpeumyiectBa u Hegoctarku npumenenus [IJINC.

5. llpoexTrpoBanue u omiaaka nudposeix ycrporicts Ha [TJINC

Mapuipyt npoektupoBanusi nupposbix ycrpoiicts Ha [IJIMC. CTpyKTypa HEKOTOPBIX COBPEMEHHBIX
I[UINC. CAIIP nmpoektupoBanust uudpossix ycrpoiicts Ha IIJIMC Altera Quartus II. Berpoennstit
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, M3y4yaromuid IUCUUIUIMHY, JODKEH C ONHOW CTOPOHBI, OBJIAACTh OOIIMM TMOHSITHHHBIM
arrnaparoM, a ¢ Apyroil CropoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3ynbrare n3ydeHus AUCHUTUIMHBI CTYJCHT JIOJDKEH 3HATh OCHOBHBIE ONPEICIICHHSI, TOHSTHSI.
YcnemHoe 0CBOCHHE Kypca TpeOyeT HaNpsKEHHONW caMOCTOSTEILHOM padoThI CTy/ileHTa. B mporpamme
Kypca TIpUBEJICHO MHUHUMAILHO HEoOXomuMoe Bpemsl Juis pabdoThl CTyJeHTa HajJ TEMOM.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE U KOHCIIEKTUPOBAHUE PEKOMEHI0BAHHOM JINTEPATYPHI,

— ipopaboTKy ydeOHOTO MaTepurana (110 KOHCIIEKTaM 3aHATHH, y4eOHOW U Hay9IHOU JInTeparype);

— TIOATOTOBKY K AP PEPESHIIUPOBAHHOMY 3a4ETY.

PykoBOACTBO ¥ KOHTPOJL 3a CaMOCTOSITENBHONH paboOTOM CTyJAeHTa OCYIIECTBISIETCS B (opme
WH/IMBHU]yaJIbHBIX KOHCYJIBTAIIUH.

BaxxHo 10OWTHCS MOHMMaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3Y4YEeHHS OTIENBbHBIX TEM, BOIIPOCOB, CJIEAyeT OOpamiarbesi 3a KOHCYIbTAlUAMH K
MIpenoAaBaTesio.



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

KBaJIH(UKALUS: OakanaBp
Cemectp, (hopMBI IPOMEKYTOUHOH arTecTanuu: 5 (oceHHuil) - JluddepeHpoBannbiii 3a4eT

PaspaGorunkm:

H.JI. BaixrokoB, acCUCTEHT
J.M. Anshonco, cTapinmii mpemnoiaBareib



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 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,
JeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
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 Ormpenensier ©u  ONEHUBAaET  MPAKTUYECKHE
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 CnocobeH aHanM3upoBaTh MOCTABJICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH CcTpOUTh MareMaTH4ecKhue MOJIeNH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensTs TpaHULbl TPUMEHUMOCTH
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 |
WHTEJUIEKTyaJIbHOTO aHaln3a WHGOpPMAalKU NPU PEICHUH
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIENbIO [IOJYUYEHUs], XpaHEHUS U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

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

[1IK-4.1 3naer yncneHHbIE MOPAIKH BEITMYHUH, XapaKTEPHbIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

[IK-4.3 Cmocobern 000CHOBaTh MPUYUHHO-CIIEICTBEHHEIE
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATUI U MOJENEHN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare usydenus auciumuinHbel «IIpoexTupoBaHne LUQPOBBIX YCTPOWCTB Ha 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:

- CTaBUThb MU pPCUIaTb CXEMOTCXHUYCCKUEC 3aJJadu, CBA3aHHBLIC C BLI60pOM CHUCTEMBbI J3JIEMCHTOB 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,

- coyeratb A(QPEKTUBHBIC OLICHKH NPABUIBHOCTH BBIOPAHHBIX SKCIEPUMEHTAIBHBIX YCIOBUH H

[IOJIyYEHHBIX PE3yJIbTaTOB;

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

BBIYUCIINTCIIBHBIX CHUCTCM.
BJIAA€Th:

- HaBBIKAMM PabOTHI HA CJIOKHOM SKCIEPHUMEHTAILHOM 000PYI0BaHUY;
- HaBbIKaMH 0TiafKu udpoBbIx ycrporicts Ha [TJIUC.

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




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

1. [poekr "mudposbie vack". Mcmonb3oBark: LCD-3kpaH Ui WHAMKAIWW, KHOMKH Ha IJIare JJis
HACTPOEK.

2. lIpoexr "nepexonuuk PS/2 -> COM-nopr ans kinaBuatypsl”. Micnionb3oBars: pazbeM PS/2 niist BBoaa
scan-Ko/IoB C KiaBUarypsbl, pasbeM RS-232 mis BeiBoga ASCII-cumBonos Ha [I9BM uepe3 COM-nopT.
3. Ilpoext "mepexomuuk PS/2 -> COM-nopt mns memmu". Mcnonb3oBare: passeM PS/2 mus BBOma
KOOPJIMHATHBIX TAaKETOB C MBIIIH, pa3dbeM RS-232 nns BeiBoma mpeoOpa3oBaHHBIX KOOPIWHATHBIX
naketoB Ha [I9BM uwepe3s COM-mopr.

4. Ilpoext "texctoBbiii LCD-3kpan". Ucnons3oBate: pazbem RS-232 mna BBoga ASCII-cuMBonoB oT
[I3BM uyepez COM-nopt, LCD-3kpan st MHAMKaUMUA. OMYIMpoBarh 3Kkpan 25x80, mig dgero
WCITIONIb30BaTh KHOMKH Ha IUIaTe JIs IepeMeIeHHs] BUAUMOTo OkHa 2x16 oTHOocuTensHO 3kpana 25x80.
6. [Ipoext "texcroBbiit VGA-3kpan". Mcnonb3oBark: pazbeM RS-232 mns BBoma ASCII-cumBOiIOB OT
[I9BM uepe3 COM-niopt, pazseM VGA nns BeiBoga Ha VGA-aucruieir. ASCII-cuMBONIBI BBIBOAUTD C
romoripio Bugeonamstu ¢ ASCII-komamu cumBonos u [13Y 3Hakoreneparopa.

8. IIpoekr "VGA-rpaduueckas sugeourpa". HWcmonb3oBath: pazbeM VGA s BbIBOJa Ha
VGA-nucniest, [uisg ynpaBiieHUs] UTPOH MOYKHO MCIIOJIb30BaTh KHOIKH Ha IUIaTe, Ha KIaBUAaType, WK
MBIIIb.

9. Iuxrodon. Mcmonb3oBark: pa3beM ayJuo BXoaa M Bbixoaa. [l Havyana 3amnvcu yepe3 MUKPOGOH U
BOCHPOM3BEICHUS Yepe3 KOJOHKH UCIIONb30BaTh KHOIIKY Ha IUIaTe.

10. Ayamoruteep. Hcmonw3oBars BeTpoeHHyr mnamsath [IJIMC wnum flash-namsate Ha mmare uis
XpaHEHHUsI HECKOJNBKUX ayauo 3amnucei. s ympaBieHHsl NPOUTPHIBAHUEM HCIONb30BaTh KHOIKH Ha
mare (3amyck, maysa, nepexoj] K CIeqyIoIen 3ar1cu).

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

I} [lonsitue umdpoBoro curHana U UUPPOBOW 3NEKTPOHUKHU. [IpemmyriecTBa W HeEIOCTATKU
MUGPOBBLIX TEXHOJIOTHH.

2) MOII-cTtpykrypa. OCHOBHBIE XapaKTepUCTHKH U pexumbl padotel MOII-Tpan3ucropa.
KMOII-texnonorus.

3) Cxewmnl 6a3oBbIx Jorudeckue 3nemeHnToB Ha MOII-tpansucropax: HE, 2U-HE, 2UJIN-HE, 21,
2W1JIN, mmudpatop, aemudparop, MyJIbTHILIEKCOpP, CyMMaTop.

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

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

6) MapumpyT nNpoeKTHpoBaHUS LUQPOBBIX HHTETpalbHBIX cXeM. CoBpeMeHHbIE MPUHLHUIIBI
JIOTUYECKOTO IIPOEKTUPOBAHUS.

7) CoBpeMeHHbIE TPUHIUIBI (PU3NIECKOTO MPOESKTUPOBaHMsL. OCHOBHBIE MPOOIEMBI TPOSKTUPOBAHUS
COBPEMEHHBIX CHHXPOHHBIX IIM(POBBIX YCTPOHCTB: BpeMsi cpabaThIBaHUs JOTMYECKHX CXEM, BpeMs
pacnpocTpaHeHHsl CUTHAIA IO KPUCTAILTLY, IpobiaemMa BEIOOpa TAKTOBOW 4aCTOThl CHHXPOCUTHAJIA.

8) OcHOBHBIEC TPUHLMIIBI MOJIEIUPOBAHUS HU(POBBIX yCTporCcTB. MoznenupoBaHue cUrHanoB. THITbI
MepeMeHHbIX s3bIka Verilog.

9) MopgenupoBaHue cxeM INpH IMOMOIIM aNropuTMuueckux OnokoB. IloHsiTHe coOOBITHS mpH
MOZEIMPOBAHUHU M NIPUHIUIIBI ONMCAHUS COOBITHI Ha si3bike Verilog. [loHATHE MOIETPHOTO BpEMEHH U
00paboTKa TEKYIIUX COOBITHH.

10) Tumbl npucBauBanus B si3bike Verilog n ocobeHHOCTH MX BbimonHeHUs. OmnucaHue TPUITEPOB,
PETUCTPOB ¥ KOMOMHAIIMOHHBIX JIOTHYECKUX CXEM Ha si3bike Verilog.

11) BosmoxHocTH si3bika Verilog amst omiajku ycTpoHCTBa mpHu MojaeiaupoBannu. CUHTE3UpyeMble U
HECHHTE3UPyEMble KOHCTPYKLHUH A3bIKa. [lepeurciuTh OCHOBHBIE CHHTE3UPYEMbIE KOHCTPYKIIUH.

12) Ionstue IJIMC. Crpykrypa IIJIMC u npunuun e€ nporpammupoBanusi. CTpyKTypa HEKOTOPBIX
coBpemenHbix [TJIVC.

13) Tonsitue THIUC. Obnactn npumenenus [IJIMC. TlpenmymecTBa W HEMOCTATKA TPUMEHEHHUS
[JIMC.

14) MapupyT npoekrtupoBanust uudposbix ycrporictB Ha IIJIMC. IlpeumymiectBa m HenoCTaTKu
¢ poBsix ycrpoiict Ha [IJIMC no cpaBHEeHUIO ¢ MOTHOCTHIO 3aka3HbiMu VC.

15) BerpoeHHbIll oruueckuil aHanm3arop, Kak cpeacTtBo omianku ycrporcts Ha IIJIMC: monstue,
MPUHLUT pabOThI, METOABI UCIIOJIb30BAHUS.



16) Ommucarp Ha s3eike Verilog snementst HE, U-HE, WJIIW-HE, U, WNJIN. Pa3psanocts BX0A0B
3IIEMEHTOB 33/1a€TCsl MPETOAaBaTEIIeM.

17) Omnwucare Ha s3bike Verilog monHblid cymmarop. PaspsgHocTh cymmartopa  3amaercs
IIPETIO/IaBaTElIEM.

18) Omucars Ha si3bike Verilog peructp casura. Pa3zpsagHocTs perucrpa 3a/1aeTcsl MpernoiaBaresieM.

19) Onucarps Ha s3pike Verilog MyJIBTHUILUIEKCOP € YUCIOM HH(OPMAIMOHHBIX CHTHAJIOB N M YHCIOM
aZipecHbIX curHajioB m. KakoBo MUHUMaJIbHO BO3MOXKHOE 3HaUEHME M IIpU 3ajaHHOM n? Yucia n 1 m
3aJal0TCsl [IPETIO/IaBaTEIICM.

20) Onucars Ha s3bike Verilog nemmdparop u mudparop. PazpsaHocTs BXOAOB U BBIXOIOB yCTPOUCTB
3a[]al0TCsl [IPETIO/IaBaTEIIEM.

Kpurepun onennBanus
Onenka otnuuHo (10) BbICTaBIsIeTCS CTYAEHTY, TOKa3aBIlIeMy BCECTOPOHHHE, CUCTEMaTU3NPOBAaHHbIE,
IyOOKHe 3HaHHUs Y4eOHON MporpaMMbl TMCIHUILIMHEI, POSBIISIIOIIEMY HHTEpeC K JaHHOH NMpeIMeTHON
obnacTy, IPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUECKH MPUMEHATh UX Ha MPAKTHKE MPH
pEIIeHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NPAaBUIBHOE 000CHOBAHNE IPUHSTHIX PEILICHHA.
Ouenka omnyuHO (9) BBICTaBISETCS CTYICHTY, IOKa3aBIIEMY BCECTOPOHHHUE, CUCTEMAaTU3UPOBAHHBIC,
1yOOKHe 3HaHUS y4eOHOM MporpaMMBbl TMCIHUILIMHBI 1 YMEHUE YBEPEHHO NPUMEHSTh X Ha MPAKTHKE
IIPU peIICHUN KOHKPETHBIX 3a]1a4, CBOOOIHOE U IIPAaBMIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.
Onenka oTMYHO (8) BBICTABIAETCS CTYACHTY, IOKAa3aBIIEMy CUCTEMaTH3UPOBAHHbIC, ITyOOKME 3HAHUS
y4eOHOH MporpaMMbl AUCIMIUIMHBL U YMEHHE YBEPEHHO NPHMEHSTh MX Ha MPAKTHKE MPH PELICHUH
KOHKPETHBIX 3a]a4, IPaBHJIbHOE 000CHOBAaHHUE MPUHSATHIX PEIICHUH, C HEKOTOPBIMH HEIOYETaAMH.
Onenka xopomo (7) BBICTaBISIETCS CTYIEHTY, €CIM OH TBEpPAO 3HAeT MaTepuaj, TPaMOTHO U TIO
CYLIECTBY H3JIaraeT €ro, yMeeT IPUMEHSTH IOJy4YCHHbIE 3HAHHWS HA NPAKTUKE, HO HEJOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Onenka xopomo (6) BBICTAaBISICTCS CTYACHTY, €CIIM OH TBEPJO 3HAET Marepuali, 'paMOTHO U MO
CYILECTBY M3JIaraeT ero, yMeeT NMPUMEHSTh MOJyUCHHbIC 3HAaHHUS Ha MIPAKTUKE, HO JIOIyCKAeT B OTBETE
WIH B PEUICHUH 337a4 HEKOTOPbIE HETOYHOCTH.
Ouenka xopouio (5) BBICTABISIETCS CTYJCHTY, €CJIM OH B OCHOBHOM 3HAeT Marepuall, FpaMOTHO H IO
CYLIECTBY M3J1araer ero, yMeeT NPUMEHATh MIOJyYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJMYECTBO HETOUHOCTEH.
OneHka YIOBIETBOPUTETbHO (4) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapyULIEHUs JOTHYECKON MOCIeI0BAaTeIbHOCTH B U3JIOKEHUHU IIPOrPaMMHOI0 Marepuasa, HO IPHU 3TOM
OH OCBOMJI OCHOBHBIE pa3ienbl yueOHOH MporpamMmbl, HEOOXOAUMBIE ISl AajbHeimero o0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
OneHka yIOBIETBOPUTEIbHO (3) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
Pa3po3HEHHBIH XapakTep 3HaHWMU, AOMycKaroulemy omuOku B (popMynupoBKax 0a30BbIX NOHSATH,
HapyLIEHUs] JIOTHYECKOM IOCIEe0BaTeIbHOCTH B M3JIOKEHHUH IPOrPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3aesiaMu yueOHOM mporpaMMbl, HEOOXOAUMBIMHU JUTSI TajbHEHUIIETO 00yYeHHS U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYalHH.
OueHka HEyIOBIETBOPUTENBHO (2) BBICTABISIETCS CTYJACHTY, KOTOPBI HE 3HaeT OouiblIed 4acTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOIMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX ITPUHIIUIIOB M HE YMEET MCIOIb30BaTh NOITYyYEHHbIC 3HAHUS NP PEIICHUN
TUTIOBBIX 3a]a4.
Onenka HeynoBiIeTBOPUTEIbHO (1) BBICTABIIETCS CTYHOCHTY, KOTOPBIH HE 3HAE€T OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiiie omuoK B GOpMYTUPOBKaX
0a30BbIX MOHATHH AMCUUIUIMHBI M BOOOIIE HE MMEET HABBIKOB PELICHHS THIIOBBIX MPAKTHUYECKUX
3ajad.

5. MeTonuyeckne MaTepuaJbl, onpeaesioIe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHN, HABHIKOB H
(W) onbITA AESATEJILHOCTH

HuddepeHmpoBaHHBIN 3a4€T MPOBOIUTCS B YCTHOH Qopme.

[Ipu mpoBemeHun 3adera oOyuamomemycs mnpepoctaBisiercss 20 MuHYT Ha mnoAroroBky. Ompoc
00ydJaromerocsi mpoBoIUTCs B TedeHue 30 MUHYT.

Bo Bpems mnpoBeneHuss 3K3aMeHa M 3adeTa OOydaromMecs MOTYT IOJb30BaThCsl IPOrpaMMOM
JUCHUTUIMHBI.



