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AHHOTANMA
B kypce 00BACHSIOTCS OCHOBHBIE MOHATUS U TEPMUHBI 00JIACTH 3HAHUH «IM(POBasi CXEMOTEXHHUKa» B YaCTH,
OPHEHTHPOBAaHHOW Ha CO3/aHHE CICHUATU3UPOBAHHBIX IH(PPOBBIX BbIYUCIUTENCH. [IOHATHS W TEPMHHBI
BBOJISITCS IIPU M3y4eHUH 0a30BBIX y37I0B (JIOTHUECKHUI ANIEMEHT, Jemudparop, KOMMYTaTop, TPUITEP, PETHCTD,
CYCTYMK) HU(PPOBBIX YIPABISIOMNX CTPYKTYp W apu(METHYECKUX YCTPOWCTB (CABHTarellb, CyMMAarop), a
takke koMMyHHKanMoHHbIX (UART-opuentupoBanusie, 1-Wire, [2C), mexkpucranpabix (SPI, GPIO),
BHyTpuKpHcTaibHbiXx (DMA, Memory map) unrtepdeiico u moxyneit namstu (SRAM, DRAM). Kypc
OpPHEHTHPOBaH Ha ()OPMHUPOBAHME HABBIKOB IPOEKTUPOBAHUS LU(PPOBHIX Y3JI0B B IPOrPAMMHPYEMBIX
JOTMYECKUX MHTETpabHbIX cxeMax - [IJIMC, u3yueHne ux CTpyKTyphl U CIIOCOOOB IPUMEHEHHS BCTPOCHHBIX
B IIJIMC y3noB cnenuanbHbix ¢(yHknmid  (MakpocoB winu  hard IP-mopmyneit). Cnymarenn Kypca
OPUEHTUPYIOTCS Ha CTPYKTYPHOE OCMBICIIEHUE MPOCKTHBIX 3a7a4, B 0a31ce YCBOCHHBIX MOHITUH U TEPMHUHOB,
n 4y€TKOE M3JIOKECHUE TEXHHYECKHX BOIPOCOB B YCTHOH M muChbMEHHON peur. KoHTponbHBIE 3amaHus
(bopMynHpYyIOTCS Kak TPHUKJIAJHBIE TPOCKTHBIE 3amadu cpemHeidl ciaokHoctd. Cirymarenu, yCBOMBILIHUE
Marepualisl Kypca, IpuoOpeTaroT HaBBIKM NMPOEKTHPOBAHMS CTAHAAPTHBIX HU(PPOBBIX Y3JIOB U YCTPOHCTB C
3aKOHYEHHBIMH (DYHKIHSIMHU CPETHEH IPOEKTHOM CI0KHOCTH.

1. leau u 3apauu

eap AUCUMNIMHBI

Jarp o0y4aeMbIM TI0 CHENHAILHOCTH TNPHUKIATHAS MaTeMmMaruka u (Qu3uka (creruanm3arvs
-3JIEKTPOHHbIE BBIUHCIUTENbHbIE MAIIUHbBI), KOMIUIEKC CBEICHHH O COBPEMEHHOM COCTOSHUU,
MPUHIMIAX H TpoOJieMaX TIOCTPOSHHUS COBPEMEHHBIX IU(MPOBBIX CXEM, HMCIOIIUX Pa3IndHOE
Ha3HAuCHHE W Pean3allfio; MO3HAKOMHUTh CO CTPYKTYPOH MH(POPMAITUH U MTPOTOKOIAMHU BCTPaUBAEMBbIX
1 OOpPTOBBIX BBIYUCIIHUTEIBHBIX PECYPCOB WM IH(POBHIX aBTOMATOB;, IO3HAKOMHUTH CITyIIATEICH C
peanuzanueil COBpeMEHHBIX, METOJJOB NMPOCKTUPOBAHUSI KOMIIOHEHT M OJIOKOB CIEIHATU3WPOBAHHBIX
MalllMH ¥ MOATOTOBUTHh K M3YYECHUIO JPYTUX CICUHUANBHBIX JUCHUIUIMH — MHKpompoueccopHbie
cucteMsl, [luppoBsie ccTeMBbI yrpaBIeHUs JIp.

3agaum AU COMIIHHBI
- IlpnoOperenue ciymarensiMi TEOPETHYECKHX 3HAHUM M IMPAKTUUECKUX YMEHUH U HaBBIKOB B
00JIACTH MTOCTPOCHUS CXEMOTEXHUUECKHUX PELICHNH HUKHETO YPOBHS;
- MprOOpEeTeHNE CIyIIATEeISIMUA TEOPETHYECKIX 3HAHNH M IPAKTHYECKNX YMEHHUIH 1 HaBBIKOB B 00JIaCTH
CO3JaHMsI M HCHOJNb30BAaHUS KOMIIOHEHT, OJIOKOB M THUIOBBIX Y3JIOB CIIELUATU3HUPOBAHHBIX
BBIUUCIIUTENIBHBIX YCTPOICTB;
- pacKpbITHE CYIIHOCTH W 3HA4YCHHUS 33Ja4 CHelHaIn3alud LHUPPOBBIX CXeM, UX MecTa B oOuiei
cucreMe 3azad npoexktupoBaHus OBM, omnpeneneHuss TEOpPETUYECKUX, KOHLENTYalbHBIX,
METOJOJIOTUYECKHX W OPraHU3alOHHBIX OCHOB IIPOEKTHOM EATEIBHOCTH;
- (opmupoBaHHMA CHCTEMHOro Ioaxoma B cdepe MPOEKTUPOBAHUS  CIEHHATM3MPOBAHHBIX
BBIUMCIIUTENBHBIX CXEM M MPHUBHUTUS MHKECHEPHOW KYJIBTYPbI, YMEHHUS LI€JCHANPaBICHHO paboTaTth ¢
uH(popManuei, UCTIoab3ys ee JUI peLIeHus MPodeCcCHOHATBHBIX BOIIPOCOB;
- IOJArOTOBKA CiyllaTesel K U3yYeHUIO CMEXXHBIX AUCLUUIUINH CIIELUaIN3aLUu.

2. llepedyens popmMupyemMbIX KOMIETeHIMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIIUHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-1 CriocoGeH oCcyliecTBIsTh MOKCK, VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BhIOUpaeT
KPUTHUYECKUHN aHaJN3 U CUHTe3 HHpopManuy, |uHPOpMALNIO, HEOOXOOUMYIO AJISl PELICHUs! MOCTaBICHHON
MPUMEHATh CUCTEMHBIH MMOAXOJ U PELIeHUsT  |3a7a4n

MOCTAaBJICHHBIX 3a7a4

OIIK-2 Cnocoben ucnonb3oBarh copemennsie |OITK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U BBIYMCIIMTENIBHYIO TEXHUKY WM CEpBUCHI ceTH VHTepHeT B
MpOrpaMMHBIE CPEJICTBA IIPH PEeLIeHUH 3a1ad  |obnactu (cdepe) npodeccHoHaNbHOMN AesITeTbHOCTH

poheCCUOHATBHOM JIeTENLHOCTH, COOTIOnas
TpeboBaHUg MHOOPMAITMOHHOW OE30TIaCHOCTH




OIIK-3 CriocobeH cocTaBisITh U 0QOpMIIST
Hay4HbIC U (UJIM) TEXHUYECKHE
(TEeXHOIOTHYECKUE, MHHOBAITMOHHBIC) OTICTHI
(my6nuKauym, MpOeKThI)

OIIK-3.3 Bnazmeer MeTogaMu BU3yalbHOTO U TpauuecKoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM
(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHOW TEXHOJIOTHYECKON)
JESITEIbHOCTH B BUJIE OTYETOB, HAyYHBIX ITyOIMKaLIUT

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIJIE0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTH U 0000IIAThH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJbTaTax MCCIe0BaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATLHON
EITEILHOCTH

[IK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OIICHUBATh KaueCTBO pa3paboTaHHON
MOJENN

HOBBIC

Hay4HBIC PE3yIIbTATHI [IK-1.3 CrmocobeH mNpuUMEHATh TeopeTHYecKkue u (Win)

SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HaydyHOW 3ajjad€ W MHTEPIPETHPOBATh IOIYYEHHBIC
pE3yNbTaThI

[1K-2 CnocobeH caMOCTOSTEIEHO HITH B
Ka4yecTBe uJieHa (PYKOBOIUTEIS) MAIOTO
KOJUUICKTHBA OPTaHW30BEIBATh U MTPOBOJIUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiyio

[MK-2.1 3HaeT NOPUHLMIBI TOCTPOSHUS HAyYHOHW PadOTHI,
MeTonbl cOopa M aHajW3a [OJIyY€HHOrO Marepualia,
CHOCOOBI apryMeHTaIH

[IK-2.2 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
UCCIICIOBAHMsI CaMOCTOATENIBHO MJIM B KauecTBE WIEHa
(pPyKOBOAMTEIIST) MAJIOTO HAYYHOTO KOJJICKTHBA

[MK-2.3 CnocobeH mNpoBOIUTH ampoOanuioo pe3ylabTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NyONMKaluKM HAYYHBIX CTAaTEH U y4acTusi B KOH()EPEHIUSIX

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCUHUILTIHHE (MOXYJII0)
B pesynbrare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

YMETb:

- OCcHOBHBIE IPUHIMIIBI CXeMOTEXHHUKH, CBOMCTBA IU(PPOBBIX CXEM, OCHOBBI TEOPUH apUPMETHUECKOTO
U JIOTMYECKOTO IIPOCKTUpOBaHMSA M €€ 3HaueHHe JUId NpoOJeMaTHKH alrOpUTMHU3AlUU U
CXEMOTEXHHYECKOTO IPOrPaMMHUPOBAHHS;

- CYUIHOCTb, BaXXHOCTb, AKTyaJbHOCTb W OCOOCHHOCTH TPOOJIeMbl OOECIeUeHHs] CHEelHalIbHBIX
BBIUMCIIUTENBHBIX PECYPCOB JUISI pEIICHUs IPUKIAIHBIX 3a/1a4, OCHOBHBIE TIOHSATHS B 3TOW MPEAMETHOM
obacTy;

- ocobeHHOCTH MH(pOpPMAMK U WH(POPMALMOHHBIX CHUCTEM Kak 0OBbeKTa 0OpabOTKM M yHpaBiICHUS,
BO3MOJKHBIE ITPUEMBI U CIIOCOOBI peasin3aliii KOMIIOHEHT CIIeHUaTN3UPOBAHHBIX YCTPONUCTB;

- MIPUHLHUIIBI PEATU3aUH CICUATU3NPOBAHHBIX BBHIUMCIUTEIBHBIX PECYPCOB, aBTOMATOB YIPaBIICHUS
Y KOMITBIOTEPHBIX CXEM;

- OCHOBBI MPOEKTUPOBAHUSA M THUIHYHBIE CXEMOTEXHMYECKUE PEIICHUs] LU(QPOBBIX CXEM Pa3IUYHOTO
MPUKJIaJHOTO Ha3HAYEHUS.

- DOddekTuBHO MNPUMEHAThL CBOW 3HAHWA I PENICHUs 3a7a4 [POSKTUPOBAHHSA, BBIOOpA
KOH(UTypanuy, HAaCTPONKH 1 IKCIUTyaTallul BEIYUCIUTEIBHBIX y3II0B, OJIOKOB M OT/CIBHBIX CXEM;

- IPaKTUYECKH PEaNN30BbIBATh MTOJTYUYCHHBIC HABBIKH Pa3padOTKU LU(PPOBBIX CXEM;

- (dopMynHpOBaTh 3aga4M CO3MaHUs HMU(PPOBHIX YCTPOMCTB, MOAOUpATh paIMOHAJIBHBIC CIIOCOOBI U
CpEICTBA UX PeaTH3aLiH.

BJIAJIETD:

- YMeHHeM BbIOpaTh ycTpoiicTBa M OJIOKH, HEOOXOJUMBIE Ul TOCTPOSHHS BEIYUCIUTEIBHONW CUCTEMBI,
OTBEYAIOILEH 3a/laHHBIM TPEOOBAHUSIM;

- O0IIMMH MOHATHAMH M IPUEMaMH aHAJIu3a U U3y4eHHsI 00bEKTOB IPOCKTUPOBAHMS;

- HaBbIKAMH PabOTHI CO CHEIMATU3NPOBAHHBIME CPEJICTBAMH cOOpa W 00pabOoTKK MHPOpMAIUH;

- OpraHU3alMOHHBIMY ITPUEMaMHU PabOTHI IO TPOSKTUPOBAHUIO U(PPOBBIX YCTPOKUCTB, Y3IIOB, OJOKOB
CHCTEM;

- HaBBIKAMH OCBOCHHS M aHAJIM3a OOJIBIIOT0 00beMa TEOPETHYECKOH HH(POpMAIINY;

- HaBBIKaMH I'PAMOTHOTO aHaIM3a 1 00pabOTKH Pe3y/IbTaTOB UCCIIEI0BAHHN;

- IPAKTHKOW UCCIIECOBAaHMS M PELICHUS TEOPETUIECKUX U MPAKTUIECKUX 3a71ad.



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 (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
Beenenue. llenmnm u Temaruka Kypca.
1 YHuBEpCanbHOCTh U (POBBIX 1 1
TEXHOJIOTUI 00paboTKH HH(OPMAIIHH.
O6006meEnnas MOJEJIb U poBOro
2 ycTpoicTtBa. CHHXPOHHBIE YCTPOWCTBA, 1 1 1
CBOWCTBAa CHHXPOCHTHAJIA.
3 SI3BIKM M MOZAETb ONMHUCAHMA IU(PPOBBIX | 1 )
CHUHXPOHHBIX CXEM.
bazoBbie y3mbl 1U(POBBIX YCTPONCTB, UX
MOJYJIbHOE odopmIieHue.
4 IIpoexTrpoBaHUE MPOCTHIX YCTPOICTB U3 2 2 4
Moznynel. CTpyKTypUpPOBaHHOE S3BIKOBOE
OTIMCaHME anmnaparypsl.
5 [TocnenoBarenbHbIE uHTEpQEiCHI. 2 > 4
ArnmaparHas peanusarusi.
[Mapamnensapie  uHTEpdeiickl. [lIuHBL
6 ArmnmnapatHas peanu3anus. BHYTpH U ) 5 4
MEXKPUCTaIbHbIX LIMHHBIX
uHTEep(eicoB.
[JINC Xilinx, Intel (Altera)
7 WCIIONIb30BaHME amMIapaTHBIX MaKpOCOB 2 2 4
s 1HOC.
] IIpumenenue u Moan(pUKaIuu ) ) 4
CTaHJAPTHBIX UHTEP(dEHCOoB.
9 QOyHKUMOHATBHBIE Y3JIbl YNPaBIISIOLNX 1 1 )
OBM.
Crparernu HpOEKTUPOBAHUS IH(PPOBBIX
10 Y3JI0B, CHIDKAalolmue TpeOOBaHUS K 1 2 4
CMEKHBIM TEXHOJIOTHSIM.
Hroro yacos 15 15 30
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 7 (OceHnuii)

1. Beenenne. Llenn m Temarnka Kypca. YHUBEPCAJIbHOCTh LU(PPOBBIX TEXHOJIOTUH 00pabOTKU
nHpOpMaIINH.

1.1. JluckperHas MOJAENb B3aUMOJCHCTBUS TEXHMYECKHX CPEACTB C OKpYXKaloIIeh cpenow,
JIOTUYECKasl U BpeMEHHAast KOMIIOHEHTHI (YHKLINH 00paboTKH.

1.2. MCTO,Z[BI HU3MCPCHUSA TPOU3BOAUTCIIBHOCTH (BpeMH BBITIIOJIHCHU S KOMaHbI, pa60qa$1 qacToTa,




BPEMsI BBIIIOJIHEHUS! IPOTPAMMBI).
1.3. He maremarndeckue ¢pyHKIuU 1udpoBoit 00padboTku, paboTa ¢ BpeMEHHBIMU HHTEPBaJIaMH.

2. O6obménnass Monenb mudpoBoro ycrpoiictBa. CHHXPOHHBIE YCTPOWCTBA, CBOMCTBA
CHHXPOCHTHAJIA.

2.1. O606meénHas MOIEh MUPPOBOTO YCTPOKCTBA C MOCTaIUiTHON 00paboTKON HH(OPMAITUH.

2.2. CUHXpOHHBIE YCTPOWCTBA, MPUHIIMIT TI00ATBHONW CHHXPOHM3AIMH, CBOWCTBA CHHXPOCHTHAJIA Ha
npumepe paboThl CIIBUTOBOTO PETUCTpa.

2.3. KomOuHanmoHHbIe cXxeMbl M IU(POBBIC aBTOMATHI, BAPHAHTH TEPMUHOB, OMHMCHIBAIOIINX THUIIBI
UU(POBBIX Y3JIOB.
2.4. IlucuniuinHa Ha3HaYeHUs UMEH CUTHAJIOB, IPOCTEHUIINE MTPaBUiIa COKPAIEHHOTO HMEHOBAHUSI.

3. SI3pIKH B MOZACJb OIMMCaHUA HH(prBLIX CUHXPOHHBIX CXCM.

3.1. SI3BIKM ¥ MOZEb ONMHUCAHUS TUPPOBBIX CHHXPOHHBIX CXEM.
3.2. IIpouenypHas u GyHKUIHOHATBHAS MOJIEIH ONKUCAHUS HU(POBBIX CXEM.

4. ba3zoBbie y35bl LHU(POBBIX YCTPOHCTB, UX MoAylbHOE odopmieHue. [IpoekTupoBaHue MPOCTHIX
ycTpoiicTB u3 Moayineil. CTpyKTypUpOBaHHOE SI3bIKOBOE OIIMCAHME alllaparyphl.

4.1. IlpuHIMIT «IIPOBOA WIIM BpeMs», JIOTMYECKass M BpPEMEHHas IOCIeJ0BAaTEIbHOCTU COOBITHI
CMEHBI COCTOSTHUI MOCIIe0BaTeIbHOTr0 HHTEpderica.

4.2. UART-untepoeiic. Hcrtopus mnosBieHus, QopMaTr TMOCBUIKH, COINIACOBAHHUE CKOpPOCTEH
[IE€PECHUIKH, CTAHJAPTHBIE PSAIbI CKOPOCTEH.

4.3. Jlea tuma uHTEp(heiicoB B MOAYISIX NPUEMOIEPENATIYNKOB, YHHUBEPCAIHLHOCTh MEKOIOUHOIO
uHTepdeiica ¢ CUTHAIaMU COCTOSIHUSI KTOTOBHOCTD — pa3peuieHue» (ready - next).

4.4. Unrepdetic 1-Wire - onHONIPOBOIHBINA MHTEP(EHC C IUPOTHO-UMITYIBCHBIM KOJUPOBAHUEM.

4.5. TunoBble GYHKIMH U y3JIbI TPUEMHUKOB U NIEPEIATIMKOB TTOCIIEI0BATEILHBIX HHTEP(ENCOB, UX
nojyiepxkka B IIJINC, B Buae makpocos (hard IP-momyseit).

5. llocnenoBarenbHble HHTEPEHCH. ANapaTHas peain3aiusl.

5.1. Uadopmanmonnoe B3aumoericteue y3108 IBM. Opranunzanus yrnpapieHHs.
5.2. Pa3psiHOCTh MalllMHbI U Pa3pSAAHOCTh BHIYHCICHUN, ()OPMATHI TaHHBIX.
5.3. ba3zoBas apxurekrtypa 32 pa3psHOTo MPOIEeccopa | ero OCHOBHEIE OJIOKH.

6. ITapamnensuble uHTepdeiicel. [lnHbl. AmnmapatHas peanu3anus BHYTPH M MEKKPUCTAIBHBIX
LIMHHBIX UHTEP(EHCOB.

6.1. IlocnemoBaTeNnbHEIN 1 TapaJUIeIbHBIN HHTEpdETC.

6.2. lllunbl, OHO U AByHAIpaBlieHHbIC, MHTEP(HEHCHBIN IMEMEHT ¢ TPEThUM COCTOSTHHEM, (QYHKIIUU
€ro BEPXHEro M HIDKHETO KIII0YeH, MpUBS3Ka IIMH C TpeTbUM cocTosiHue K nepudepuun [IJIUC,
OIMCaHMe JBYHANpaBICHHBIX MNH Ha s3bikax AHDL u Verilog.

6.3. UaTepodeiic acuaxponHoi crarndeckoit namsta (SRAM).
6.4. CuHXpOHHBIN MOIYNb ynpasieHuss SRAM.
6.5. Momyis MHOTOITOPTOBOTO AocTyna K SRAM

6.6. DDR SDRAM: QyHKIIMOHANBHOE ONUCAaHWE, BHYTpEHHSS CTpykrypa. [logmepikka
DDR-unrepdoeiica B IIJINC.

6.7. BHyTpukpucTtanbHble MKHBL. OTIMYUS CBOWCTB BHYTPUKPUCTAIBLHOW KOMMYHHKALMOHHOM
Cpezbl OT CBOMCTB BHENIHUX HHTEp(delcoB.

7. IJIUC Xilinx, Intel (Altera) ncrons3oBanue anmaparHsix Makpocos ais [IOC.



7.1. TunoBsie Makpocs (IP -momynm) TTJINC.

7.2. Maxpocsi (IP cores) pupmbr Xilinx 1y HCTIONB30BaHUS B IPOEKTAX, COACPIKALITIX
IIU(POBBHIE CUTHAJILHBIE CXEMBI.

7.3. XtremeDSP: anmmaparnsie cpenctsa [{OC B [IJIUC cemeticta Virtex 6-7 pupmbr Xilinx.
7.4. Merapynkunu 1HOC ITJIUC dupmsrt Intel (Altera).

7.5. Ucionb3oBanue BcTpoeHHOU pacnipeaenénnoit namaru [TJIVC.

7.6. ITpuemsr npoexrupoBanus Ha [IJIMC. OredectBennsie pazpadborku B obmactu [TJIC.

8. [Ipumenenne 1 MOTUGUKAIIMH CTAaHIAPTHRIX HHTEp(]EicoB.

8.1. [locnenoBarenbHas 1 napaienabHas HU(poBast neperada JaHHBIX MEXIY [U(QPOBBIMU
YCTPOMCTBAMH.

8.2. CAN - unTepdeiic.

8.3. Modbus- untepdeiic.

8.4. Bo3aMokHbIE MOTU(UKAIIMN CTaHIAPTHBIX nHTepdeticos. Llenecoodpa3sHocTh MOTUBUKAIIHHA.

9. OyHKIIMOHANIBHBIE Y31l yIIpaBisomux IBM.

9.1. Yausepcansusie 9BM, uxX CTpyKTypHasi OpUEHTAIUS Ha pEIIeHNE MTOTOKA CIIyYaHbIX 3a/1a4.
[TporpammHbIe U anmaparHble MIPUEMbI TOJKITIOYEHHUS BHEIIHUX YCTPOUCTB.
9.2. IH(opMaImoHHbIe MPOLEecCh B IU(POBBIX CHCTEMAX YIPABICHHUS.

9.3. IlpoGnembl noaktoueHus1. [{uknuueckass MOJIeNb OpraHU3alliil BBIYUCICHUH B YIPABISIONINX
OBM.

10. CTpaTeFPIPI MPOCKTUPOBAHUA I_II/I(I)pOBBIX Y3J0B, CHMXAKOLIUC Tpe6OBaHI/I$I K CMCXKHBIM
TCXHOJIOTUAM.

10.1. CBs13p MEX Iy TPOSKTUPOBAHUEM M KOHCTpyUpoBaHueM. [[pobiieMaTrka KOMIOHOBKH CXEM.
10.2. VHTerparyisi 1 KOMIUIEKCUPOBaHHE TUPPOBBIX Y3JIOB.
10.3. Ucnons3oBanueM BozmoxkHocTel [IJIMC nist perennst 3a1a4 KOMIIOHOBKH U Pa3MEIlEHHUS.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYylIeCTBJIEeHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYuebHas ayquTopHsi, OCHAIlEHHAs! MyJIbTUMEANA IIPOEKTOPOM, 3KPAaHOM U MUKPO(OHOM.
[IporpammHuble U anmapaTHO-IPOrpaMMHBIE MAKEThl CUCTEM YIPABICHHS, CUCTEMBI PACIIO3HABAHUSI.
AnnapaTHble U IPOrpaMMHBIE Peau3aliH JIEMEHTaAPHBIX KOMIIOHEHT BBIYMCIUTEIbHBIX YCTPOUCTB.

6.IlepeyeHnb pekoMeHyeMOIi JTUTEPATYPbI

OcHoBHas 1uTeparypa
1. UckycctBo cxemorexuuku [Teker]. B 3 1. T. 1-2, [monorpadwus)/I1. Xoposut, Y. Xumr , -M., Mup,
2003

2. IIpoexruposanue Ha [TJIMC. ApxutekTypa, cpeactsa u MeToasl [ Tekcet], Kypc mononoro 6oiina /K.
Maxcdwig; nep. ¢ auri. [B. M. bapckoii], The, esign Warrior's Guide to FPGA's. -M., MIIK Ilpecc,
Honaka-XXI, 2015

3. ApxuTeKTypa KOMIBIOTEpOB U e€ peanu3aiust [ Tekct] : yuebHoe mocobue / X. KpeliroH ; miep. ¢
ann1. K. I ®unorenos ; nmox pexn. JI. H. Koponesa .— M. : Mup, 2

JomnonHutensHas auTeparypa
1. Ananorosas u undpoas snexrponuka : [lonnsrii kype [Tekct] / FO. @. Onaguuii, O. I1. I'mynkus, A.
U. T'ypos ; mox pen. O. II. I'mynkuna - M.I'opsiuas nunus - Tenexom,2005

2. Hudpossie uzmepenus. Metoas! u cxemorexuuka [Teker] / T. C. Parxop - M. Texnocdepa,2004

3. Onementsl cxemotexHuku /E. B. Boponos, I1. B. lyaxun, A. JI. Jlapun; M-Bo o6pa3oBanus u
Hayku P®; Mock. ¢pus.-trexs. us-T (roc. yu-t) , M., MOTH, 2018



4. Beenenue B mudpoyto cxemorexHuky [ Tekcr] / FO. B. HoBukos - M.UnTepueT-YH-T UHDOPM.
Texnonoruii : BUHOM. JIa6. 3nanmii,2007

5. Hudporas cxemorexnuka [Tekcr] : yueb. mocodue s By3oB / E. YrpromoB .— CII6 :
BXB-IIetepbypr, 2001 .— 528 c.

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

http://www.intuit.ru — OTKpBITBHIH HHCTUTYT UHTYHT
http://lib.mipt.ru — snexrponnas 6ubnuoreka MOTU
http://www.chipnews.ru — HOBOCTH MHUKPO3JIEKTPOHUKH
http://www.citforum.ru/hardware/ - 6ubaunorexa CIT-Forum

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Ha nexiuoHHbBIX 3aHATHIX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIIOTUH, BKITIOYas IEMOHCTPALIUIO
Npe3eHTalui U JeHCTBYIOIUX MAKETOB.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYeneniHoe ocBoeHUE Kypca TpeOyeT HapssKEHHON caMOCTOATENbHOM paboThl cTyneHTa. B mporpamme
Kypca IIpHUBeIeHO MUHUMAJIbHO HEO0X0JMMOe BpeMs 1Sl pabOoTHI CTy/IeHTa HaJl TEMOH.

CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:
- YTEHHUE, aHAJIN3 M KOHCIIEKTHPOBAHUE PEKOMEHIOBAHHOMN JIUTEPaTyPBI,

- TpopaboTKy ydeOHOro Marepuana (IO KOHCIIEKTaM JIeKIMi, Yy4eOHOW W Hay4dHOH JHTeparype),
MIOAATOTOBKY OTBETOB Ha BOIPOCHI, IPETHA3HAYECHHBIX JUIS CAMOCTOSTEIBHOTO H3yUeHHS,

- J0Ka3aTCJIbCTBO OTACIBHBIX YTBer(ﬂeHHﬁ, CBOI\/’ICTB;
- pemICHUC 3a/1a4, MpcAjraraCMbIX CTyACHTAM Ha JICKIUAX U NPAKTUICCKUX 3aHATUAX,
- IOATOTOBKY K HNPAKTUYCCKUM 3aHATHUAM, KOJUIOKBUYMAM, 3K3aMCHY.

PyKoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTyaeHTa ocylecTBisercs B Qopme
WHIUBHUYaJIbHBIX KOHCydbTamui. Ilokazarenem BiajeHUs MarepualioM CIyKUT YMEHHE pelIaTh
3agaun. Jns QopMupoBaHHs yMEHUS NPUMEHSATh TEOPETHUECKHE 3HAHWA Ha NPAKTUKE CTYACHTY
HEOOXOIMMO pelaTh Kak MOKHO Ooubiiie 3a1ad. [Ipu pereHnn 3aaa4 Kaxaoe JTeHCTBHE HEO0OXOAUMO
apryMEHTHPOBaTh, CChUIAsICh HA H3BECTHBIC TEOPETHUYECKHUE CBEIEHHUsS. 3HAYUTENBHO OOJEerduTh
peleHne 3a7a4d MOXKET XOPOIIO BBIIOJHEHHBIN 4epTek, CTPYKTYpHAs CXeMa MM CXeMa aJrOpuTMa
€CJIM OH COOTBETCTBYET YCIIOBHIO 3a1auu. [Ipy moaroroBke K 3aHATHSIM HEOOXOIUMO MOBTOPSATH paHee
U3y4YCHHBIC OCHOBHBIC ONpenesieHHs, (OPMYIUPOBKH TeopeM. B Hauane 3aHATHS, Kak INpaBHIIO,
npoBogutcs kopotkui (10-15 muHYyT) ompoc mo marepuaidy NpPOLISALINX 3aHSATHH B YCTHOH HIIH
nUCbMEHHOM (opme. OOBIYHO MPUIEPKUBAIOTCS CIEAYIOIIEH CXEMBI: H3yYeHHE MaTepuaa JIEKIUH 110
KOHCIIEKTY B TOT € JIeHb, Korna Obuta mpociymana jexuus (10-15 MuHyT); moBTOpeHHe Marepuaia
HakaHyHe cneayromei neknuu (10-15 MuHYT), mpopaboTka ydeOHOTO Marepualia MO KOHCIEKTam
JeKIUi, y4eOHOW U Hay4yHOW JUTeparype, MOAr0TOBKA OTBETOB Ha BOIPOCHI, MPEIHA3HAUYCHHBIX JJIS
CaMOCTOSATEJILHOTO M3ydeHHs (1 gac Heaeno), MOATOTOBKA K MPAKTUYECKOMY 3aHATHIO, PEIICHUE 3a1ad
(1 gac). Baxxno 106UTHCS TOHUMAaHHS U3y4aeMOr0 MarepHuasa, a He MEXaHHUECKOrO €ro 3allOMUHAHUS.
ITpu 3aTpynHEeHNUN M3ydeHHs OTIEIbHBIX TeM, BOIIPOCOB, ClIEAyeT 0OpaIaTrhesi 3a KOHCYIbTALMAMHU K
JIEKTOPY WJIM MPETOaBaTeNIo, BEAYLIEeMY NPAaKTHUECKUE 3aHITHS.

Ob6s13aTennbHBIM TPEOOBAaHUEM SBIISICTCSI BBHIIIOIHEHUE TIOMAIIHUX PadoT.

[IpomexxyTOuHBIH KOHTPOJIb 3HAHUW MPOBOJUTCS B BHUJAE KOJUIOKBUYMOB, Ha KOTOPBIX CTYIEHTY
IpeAaraeTcsi MUCbMEHHO OTBETHTh HAa TEOPETHYECKHH BONPOC M PELIMTh IBE 3aJauyd MO TeMe
KOJUIOKBUYMA, a TaKKe CTYACHTY B XOJ€ OCBOCHHS Kypca HEOOXOAMMO BBHINOJHUTH JIBE JOMAIIHUX
MHIMBULyaJbHBIX pabOThI C X MOCIEAYIOIIEH 3alUTOMN.



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
kaepa AMeKTPOHHBIX BRIYUCITUTEILHBIX MAIIIUH

Kypc: 4

KBaJupuKaAnus: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 7 (OCeHHUH) - DK3aMeH

Pa3zpaGoTunk: 10.A. Xonomnos, accucTeHT



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 n3ydeHus AMCUUIUIMHBL «[IpuKiIaiHas CXeMOTEXHUKay 00yUYatONIMNCs JTOJIKCH:

3HATb:

- OCHOBHBIC IPUHIUIIBI CXEMOTEXHHUKH, CBOIICTBA IM(POBBIX CXEM, OCHOBBI TEOPUH apU(YMETHIECKOTO

U JIOTMYECKOTO MPOCKTHPOBaHUS U €€
CXEMOTEXHHUYECKOTO IPOTrPaMMHUPOBAHHUS;

3HAYCHUC  IJIsA HpO6J'IeMaTI/IKI/I AJIropuTMu3allui. 1

- CYHIIHOCTb, BaXXHOCTb, 4KTYyaJIbHOCTb H 0COOEHHOCTHU HpO6J'IeMBI obOecreueHus CIICIraJIbHbIX
BBIYHUCIIUTCIIBHBIX PECYPCOB 1A PCIICHUA NMPUKIIAAHBIX 3a/la4, OCHOBHBIC TOHATUA B 3TOM HpeHMeTHOﬁ

obmacry;

- ocobeHnocty wHpOpMaMK U WHGOPMAIMOHHBIX CHUCTEM Kak OOBbeKTa 0OpabOTKM W YIpaBIICHUS,
BO3MOJKHBIE ITPUEMBI H CIIOCOOBI pealin3aliii KOMIIOHEHT CIIeIUATN3UPOBAHHBIX YCTPOWCTB;
- IPUHLMIIBI PeaTM3aliy CIICIMAIN3NPOBAHHBIX BBIYUCIUTEIBHBIX PECYpPCOB, aBTOMATOB YIPABICHUS

1 KOMIIBIOTCPHBIX CXCM;

- OCHOBBI IIPOCKTUPOBAHUS W THUIIMYHBIC CXEMOTCXHHUYCCKHUEC PCIICHUA I_II/I(I)I)OBBIX CXEM pasIMIHOIO

MPUKIIAAHOTO HA3HAYCHHUS.
yMeTh:




- DddekTuBHO MNPUMEHAThL CBOW 3HAHWA Ui PENICHUs 337a4 MPOSKTUPOBAHHS, BBIOOpA
KOH(UTypanuy, HAaCTPONKH 1 IKCIUTyaTallul BEIYUCIUTEIBHBIX y3II0B, OJIOKOB M OT/ICIBHBIX CXEM;
- IPaKTUYECKH PEaNN30BbIBATh MTOJIYUYCHHBIC HABBIKH Pa3padOTKU LU(PPOBBIX CXEM;
- (dopMynHpoBaTh 3aga4M CO3MaHUs HMU(PPOBBIX YCTPOMCTB, MOAOUpATh pAIMOHAJIBHBIC CIIOCOOBI U
CpEICTBA UX PeaTH3aLiH.
BJIaJIeTh:
- YMeHHeM BbIOpaTh ycTpoiicTBa M OJIOKH, HEOOXOJUMBIE Ul TOCTPOSHHS BEIYUCIUTEIBHONW CUCTEMBI,
OTBEYAIOILEH 3a/laHHBIM TPEOOBAHHSM;
- O0IIMMH MOHATHAMH M IPUEMaMH aHAJIN3a U U3y4eHHsI 00bEKTOB IPOCKTUPOBAHMS;
- HaBbIKAaMH PabOTHI CO CHEIMATU3NPOBAHHBIME CPEJICTBAMH cOOpa U 00pabOoTKK MHPOPMAIUH;
- OpraHU3aIMOHHBIMY ITPUEMaMHU PaOOTHI IO TPOSKTUPOBAHUIO HU(PPOBBIX YCTPOKUCTB, Y3IIOB, OJOKOB U
CHCTEM;
- HaBBIKAMH OCBOCHHS M aHAJIM3a OOJIBIIOT0 00beMa TEOPETHYECKOH HH(POpMAIINH;
- HaBBIKaMH I'PaMOTHOTO aHaIK3a U 00pabOTKH Pe3y/IbTaToOB UCCIICI0BAHHN;
- IPAKTHKOW UCCIIECOBAaHMS M PELICHUS TEOPETUIECKUX U MPAKTUIECKUX 3a71ad.

3. IlepeyeHb THNOBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

[IprMepbl KOHTPOJIBHBIX 33JIaHUN:

CocTaBUTh TEXHUYECKOE 3a/laHUE HA IIPOEKTUPOBAHUE CXEMBI.

[IpoananuzupoBarh mopAa0K npoektupoanus cxemsl B [IJIUC.

AnmaparHas peanu3aiys cXeM nepeHoca B apu(hMETHKO-IOTHYECKUX YCTPOUCTBAX
Mertonp! annaparHOl peanu3anuu cuera. [ enepanus cepuu CHHXPOCUTHAIIOB.
Peanmzanus ogHONIpOBOAHOTO HHTEpdeEtica.

AR

Uctounnku nuranus Manoi MomHocTd. OcOOEHHOCTH pealr3aliy U UCIOIb30BaHNS.
Temsl 1 BOPOCH! KOJUIOKBUYMOB M IOMAIIIHUX MHIWBUyabHbIX 3a/JaHUM:

1. UccnenoBanue U MoieIupoBanue nHTeelica HUKHETO YPOBHS (TI0 BBIOOPY).

2. MonenupoBanue (TpoeKTHpOBaHKE) cxema reHeparopa CIeUaTN3UPOBAHHBIX
MOCJIEIOBATEIIbHOCTEH.

3. MonenupoBaHue CXeMbl BUICOCUTHAIIA PA3BEPTKU
4. MopaenupoBaHUE CXEMbI MOTYAYIJIEKCHOU CBA3U.
5. MonenupoBaHue CXeMbl KOHTPOJISI Y4ETHOCTH.

KpI/ITepI/II/I OIICHUBAHUA MHAWBUIYAJIbHBIX SaﬂaHHﬁZ

CTy,I[eHT, HO,I[FOTOBI/IBIHI/Iﬁ WHAWBUAYAJIbHOC 3aJaHHC, 3alHUIIACT CTo. OI_IGHKa BBITIOJIHCHU A 3a):[aHPII>i
YUYUTBIBACT MOJHOTY U CaAMOCTOATCIIBHOCTD U3JIOKCHU TEMBbI, 00s13aTeIbHOE HATMYHE IJIaHA IIPOCKTaA.

OueHka BBINIOJTHEHUS 3a/laHUS HOCUT He(opMalbHbIH He Au(p(epeHINPOBaHHBIN XapaKTep: 3aJaHne
YCHELIHO BHIMOJIHEHO, 33/1aHUE BBIIIOJIHEHO HEAOCTATOUHO U TPeOyeT AOTOIHUTEIBHOTO.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

ITepeueHb KOHTPOIBHBIX BOIPOCOB IS IK3aMEHa:
. THIIBI COBPEMEHHBIX CIEIBBIYUCIUTEIIECH.
. OTn4me crienBBIYMUCINTENCH OT BHIYMCIUTEIEH 00IIEero Ha3HAuCHHUS.
. Apxutektypa u(poBbIX cXeM 00pabOTKH CUTHAJIOB.
. Cpencrra nporpammupoBanus U oudiaroreku [1JIMC. Ux ocobeHHOCTH.

. [ludppossie GUIBTPHI.

1

2

3

4

5. CpeactBo nmporpamMmMmupoBanus crienssrauciureneit OpenCL.

6

7. OcoOEHHOCTH MOCTPOEHUSI CUCTEM Tepeaadn NU(PPOBBIX JAHHBIX.
8

. Ananoro-1udpoBsie IpeoOpa3oBaHusl..



9. CTpyKTypa cliel. BhIYUCIUTENS.

10. DpdexTrBHAsS paboTa c UepapxueH MaMsTH.

11. IIporpammupoBaHue Crell.BHIYUCIUTENEH.

12. OnTuMu3a1us BIOKEHHBIX YCIOBHBIX IEPEXO/I0B.

13. ACUHXPOHHBIN pEXXUM MepeIadn JaHHBIX BO BCTPAWBAaEMbIX CUCTEMaX.

14. YerpoiictBo Mukpormnporueccopa. HasHaueHne u xapakTepUCTHKH SAEP.

15. CunxpoHM3aLus ¥ IePEeCUHXPOHU3ANNS TIPH NIepeiade JaHHBIX.

16.Cnioco0bI mepeiauu TaHHBIX MEXKILY SIpaMu IpoIieccopa MUKPOTIPOIIECCOPHOTO YCTPONUCTRA HUITH
ITJINC.

17. Peanu3anus nepegady JaHHBIX C TOMOIIBIO CPEACTB MPOrPaMMHUPOBAHUS HU3KOTO YPOBHS.
18. Opranu3zanus BIYUCICHUH Ha OHE OOMEHOB B CIIEIIMAIM3UPOBAHHBIX BHIYUCIUTENISX.
19.5ddexTuBHas pabora ¢ uepapxuel mamsiTu

20. Beruncnurenu Ha ocnose [1IJIMC.

21. CucreMbl TOTUYECKOTO MOJICITUPOBAHHUS.

22. CpezcTBa oTIIaJKU cXeM B si3bIke Verilog.

23. ®opMupoBaHHUE MTAKEeTa TECTOB sl IPOBEPKHU JIOTHKH PAOOTHI CXEMBI.

24. VIcTOYHMKM TUTaHUsI MaJOH MOIIHOCTH.

25. TlepBuuHslii cuHTe3 U(POBOI cxeMbl. ONITUMU3AITHSI.

26. AnmaparHasi pea3aius CXeM MepeHoca B apu)METUKO-IOTHIECKUX yCTPOUCTBAX.
27. Cuetuuku. Haznauenune. MeToapl opranu3aiiy cyeTa.

28. [IpoekTupoBaHUE CTAHAAPTHBIX HHTEP(EHCOB.

29. HeobxoaumocTs Moaudukanuu uaTepdericos.

30. OnHonpoBoAHBIH HHTEPDETC.

31. HazHaueHue cxeM-0HOBUOPATOPOB

32. PeructpoBble CXEMBI, PETUCTPOBbIE TIEpeayu.

33. CaBuroBbIe CXEMBI, CXEMBI IPe0Opa30BaHUs MOCIEA0BATENIbHO-TIAPAIIICIIBHBIX KOIOB.
34. Cxema 1 IpUHIHMI PaOOTHI PEBEPCUBHOTO CUCTUHKA.

35. Cymmarop ¢ nmapajuienbHbIM IEPEHOCOM.

36. CTpykTypHas cxeMa IoCIIeZI0BaTeIbHOTO CyMMaTopa

37. MyabTHILIEKCOPHI U IEMYIBTUIIIIEKCOPHI.

38. Hudposbie koMmapaTopbl

39. llIudparopsr u nenmdparopsl MUPPOBBIX TAHHBIX

40. ln11 9ero UCIONb3yeTCs KAII-MaMsITh

41. B kauecTBe 4ero UCHOIb3yIOTCs 3Y ¢ MPOU3BOIBHBIM JTOCTYIIOM

42. JInst Kakux 1enei ucnoiab3yeTcs Gadm-naMsaTh

43. Kakue cymecTByIOT pa3HOBUIHOCTH PETHCTPOB

44. HazoBute 0a30BbIe Y3IIbI, peaiu3yromie QyHKIMA IpeoOpa3oBaHusi, XpaHEHsI, IepeaaUH.
45. Yto HEe MOTYT BBINOJIHATD Y3JIbl KOMOMHAIIMOHHOTO THIIA

46. Ilepenaua JaHHBIX (BBOA-BBIBOM) C MPSIMBIM JOCTYIIOM K ITaMSTH

47. Yrto Takoe MacTep IIMHbI

[Tpumeps! 3K3aMEHAMOHHBIX OUIIETOB:

buner 1

1. TeHaeHIUU pa3BUTHS CIELBBIYUCIUTENECH. .

2. TeHneHIMU pa3BUTHUS CHEIBBIYUCIUTENEH

3. CuHXpoHU3aLMs U NEePECUHXPOHU3ALUS [IPY [Iepelaue JaHHbIX

buner 2

1. CurnanbHBIE MUKPOIIPOIIECCOPHI.

2. OnHOMpOBONHBIN UHTEpdEIic

3. Cymmarop ¢ nmapajuiebHbIM IEPEHOCOM.



buner 3

1. Beruncnutenu Ha ocHose [IJIUC.

2. IudpoBsie KOMIApaTopkl

3. DddexTuBHas paboTra ¢ uepapxuel IaMsTH MUKPOIpoIieccopa

Kpurepun onennBanus
Onenka otnuano (10) BeICTaBIsIeTCS CTY/ICHTY, IOKAa3aBIIEMy BCECTOPOHHUE, CHCTEMAaTU3HPOBaHHbIE,
IyOOKHe 3HAHUS Y4eOHOU MPOrpamMMbl AUCHUIUIMHBL, TPOSIBISIONIEMY HHTEPEC K JaHHOU MPEIMETHOM
obnacTu, NPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKH IMPUMEHATh UX HA MPAKTHKE MPH
pEIIeHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NPAaBUIBHOE 000CHOBAHNE PUHSATHIX PEILICHHA.
Onenka ominyHO (9) BBICTaBISIETCS CTYAEHTY, MOKa3aBIIeMy BCECTOPOHHHE, CUCTEeMaTU3UPOBAHHBIE,
IyOOKHe 3HaHUSl yueOHOM mporpaMMbl AUCHUIUIMHBI U YMEHHE YBEPEHHO NMPUMEHATH WX Ha MPAKTHKE
IIPU peIICHUN KOHKPETHBIX 3a/1a4, CBOOOIHOE U MIPAaBMIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.
Onenka oTAMYHO (8) BBICTABIISIETCS CTYACHTY, [TOKa3aBIIEMy CHCTEMAaTU3UPOBaHHbIE, [ITYOOKHE 3HAHUS
y4eOHOW MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHUMEHSATh MX HA MPAKTHKE IPH PELICHUH
KOHKPETHBIX 3324, IPaBHJIbHOE 000CHOBAaHHUE MPUHATHIX PEILICHUH, C HEKOTOPBIMH HEIOYETaAMH.
Ouenka xopomio (7) BBICTABIAETCS CTYACHTY, €CIM OH TBEpAO 3HAET Marepual, IPaMOTHO M IO
CYLIECTBY H3JIaraeT €ro, yMmMeeT NPUMEHSTh IOJlyuYeHHbIE 3HAHHUS Ha MPAKTUKE, HO HEIOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYUECHHBIC PE3YIIbTAThI.
Onenka xopomo (6) BBICTaBISETCS CTYACHTY, €CIM OH TBEPIO 3HACT Marepual, T'PaMOTHO M IO
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh NOIyuYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIOMyCKAaeT B OTBETE
WIH B PEUICHUH 3a7a4 HEKOTOPbIE HETOYHOCTH.
Ouenka xopomuio (5) BBICTaBISETCS CTYIEHTY, €CIIM OH B OCHOBHOM 3HAaeT MarepHual, 'paMOTHO U IO
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh MOITY4YCHHbIC 3HAaHHUSI Ha NIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJMYECTBO HETOUHOCTEH.
OneHka yIOBIETBOPUTEIbHO (4) BBICTABISIETCS CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapyULIEHUs JOTNYEeCKON MOCIIe0BATEIbHOCTH B N3JIOKEHUH MPOrPaMMHOTO MaTepuana, HO IpU 3TOM
OH OCBOMJI OCHOBHBIE pa3leibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
OneHka yIOBIETBOPUTETbHO (3) BBICTABISIETCS CTYIEHTY, TIOKa3aBIIeMy (parMeHTapHBIMH,
Pa3po3HEHHBIH XapakTep 3HaHWM, JOMycKaloulemy omHOKH B (QopMyaupoBKax 0a30BbIX MOHATHH,
HapyLICHUs] JIOTHYECKOM IOCIEe0OBAaTENbHOCTH B M3JIOKEHHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHH.
OueHka HEyJOBJIETBOPUTENILHO (2) BBICTABISETCS CTYIEHTY, KOTOpPBHIH HE 3HaeT OoJblIel 4YacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JOMYCKaeT rpyOble OMMOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIMUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYCHHBIE 3HAHHS NPH PEIICHUN
TUTIOBBIX 3a]a4.
Onenka HeynoBiIeTBOPUTEIbHO (1) BBICTABIIETCS CTYHOCHTY, KOTOpBIH HE 3HA€T OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BbIX TOHSATHH AUCLHUIUIMHBI W BOOOIIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTtonuveckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

DK3aMeH POBOJUTCS B YCTHOH (opMme.

[Ipu mpoBeeHNM YCTHOTO 3K3aMEHA OOYyYaroIIeMycsl MPeIOCTaBIsIeTCsS OJUH aKaJeMUYeCKUH Jac Ha
MOJITOTOBKY.

B ciydae HeocTaTOuHO MOJTHBIX WIIM HETOYHBIX OTBETOB Ha BOMPOCHI OWIIETa, MPENo/iaBaTeib 3aJacT
YTOUHSIOIIUE BOIPOCHL.

Ompoc oOywarorerocss 1o OwieTy Ha YCTHOM 0JK3aMEHE HE JIOJDKEH IMPEBBINIATh ABYX
ACTPOHOMMYECKHX YacOB.

Bo Bpems mpoBenmeHus sk3aMeHa OOYYaroIIMecs MOTYT IIOJIb30BATHCS MPOTPAMMON JTUCITUIUIMHEI, a
TakKe HEOOXOJAWMBIMH JIJISl BBITIONHEHUS aHaIW3a NPOrPaMMHBIMH M amlapaTHBIMHA MOJICIISIMH.
Hcnonp3oBanue cCOpaBOYHOM JIUTEPATYPhI, KOHCIIEKTOB JIEKIUHN U Ap. HE MIPEAYCMOTPEHO.



