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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

VYK-1.1 AnanusupyeT 3aaady, BRI 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIIHI0, HEOOXOMUMYIO ISl PEIIeHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsITh MOKCK, saaan

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

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

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

VYK-1.5 Ormpenenser W  OLEHHWBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSL BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491




OIIK-1 Criocoben npuMeHSITh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb MyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOuUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLCHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00pabOTKy HayYHO-TEXHUYECKOHN U (HJITH)
TEXHOJIOTHYECKOH MH(OPMAIIK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPHUKIIAJHBIX 3329

OIIK-4.1 Bnameer MerogaMM HAay4yHOTO TIOMCKA H
MHTEJUJIKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoHaNbHON AEATEIbHOCTH

OIlK-4.4 Bnageer HaBbIKaMU pabOTHl C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMH CETSMH C IEIbIO MMOTYYCHUS, XPaHCHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOH)
uHpopMaun

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh
MPUMEHUMOCTh UCIIOJIb3YEMBIX METOIUK U
METOI0B

[1K-4.1 3Haer 4nciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX
JUISI COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00macTu

[MIK-4.3 CnocobeH 0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
OTHOIIICHHS UCTIONB3YEMbIX TIOHITUH U MOJesIei

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaTh:

YMETb:

- OCcHOBHBIE IPUHIMIIBI CXeMOTEXHHUKH, CBOMCTBA IU(PPOBBIX CXEM, OCHOBBI TECOPUH apUPMETHYECKOTO
U JIOTMYECKOTO IIPOCKTUpOBaHMSA M €€ 3HaueHHe JUId NpoOJeMaTHKH alrOpUTMHU3AlUU U
CXEMOTEXHMYECKOTO 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 YCTPONCTB;

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

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

- DOddekTuBHO MNPUMEHAThL CBOWM 3HAHWA JJIS PENICHUs 337a4 [POSKTUPOBAHHSA, BBIOOpA
KOH(UTypanuy, HAaCTPONKH 1 SKCIUTyaTallil 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 BIOpaTh ycTpoiicTBa M OJIOKH, HEOOXOUMBIE Ul TOCTPOSHHS BEIYUCIUTEIBHONW CUCTEMBI,
OTBEYAIOILEH 3a/laHHBIM TPEOOBAHHSM;

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

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

- OpraHU3aIMOHHBIMY ITPUEMaMHU pabOThI IO TPOSKTUPOBAHUIO U(PPOBBIX YCTPOKUCTB, y3IIOB, OJOKOB
CHCTEM;

- HaBBIKAMH OCBOCHHS M aHAJIM3a OOJIBIIOT0 00beMa TEOPETHYECKOH NH(POpMAIINH;

- HaBBIKaMH I'PaMOTHOTO aHaIM3a U 00pabOTKH Pe3y/IbTaToOB UCCIIEI0BAHHN;

- IPAKTHKOW UCCIIECOBAaHMS M PELICHUS TEOPETUIECKUX U MPAKTUIECKUX 3a71ad.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJ€HHOI'0 HA HMX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.




No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTsr

Beenenue. llenu u Temaruka Kypca.
1 YHuBepcanbHOCTh U(PPOBBIX 1
TEXHOJIOTUI 00paboTKN HH(OPMALIHH.

O6o0méEnnas MO/JIEITh UG POBOTO
2 ycTpoiictBa. CHHXpPOHHBIE YCTPOWCTBA, 1 1
CBOMCTBA CHHXpPOCHUTHAJIA.

SI3pIKU U MOACIb OIIMCaHHA I_II/I(i)pOBBIX
CHUHXPOHHBIX CXCM.

BbazoBbie y3mbl UPOBBIX YCTPOHCTB, WX
MOIYJIBHOE odopmIieHHE.
4 [IpoexTupoBaHue MPOCTHIX YCTPOMCTB U3 2 2
Moxnyned. CTpyKTYypUPOBaHHOE S3BIKOBOE
OIMCaHUE anmaparypsl.

[TocnenoBarenbHbIe uHTEpEHCHI.
AnmapaTHast peanu3anusl.

[lapamnensuble  uaTEpdeiichl. 1lInHBL
AnnapaTHas peaju3alus BHYTPH U
MEKKPUCTAIbHBIX LIMHHBIX
nHTEep(EeiicoB.

[JicC Xilinx, Intel (Altera)
7 HCIOJIb30BAHUE AIMIAPATHBIX MAKPOCOB 2 2
s LOC.

[Tpumenenue u Moan(UKAIIU
CTaHJIapTHBIX HHTEp(dErcoB.

@OyHKUMOHAIBHBIE Y3JIbl YIPaBIISIOLMX
OBM.

Crpareruu NpOEKTUPOBAHUS LUPPOBBIX
10 |y310B, cHmWkawomue TpeOOBaHHS K 1 2
CMEXHBIM TEXHOJIOTHSIM.

CamocrT.
pabora

Htoro wacos 15 15 30

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIIS), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)

Cemecrtp: 7 (OceHHmii)

1. Beenenne. lLlenmn m Tematuka Kypca. YHUBEPCaIbHOCTh ITU(PPOBBIX TEXHOJIOTHH 00pabOTKU

uHpopMaLnu.

1.1. JluckperHad MOAENb B3aUMOJCHCTBUSA TEXHMUECKHX CPEACTB C OKpPYKAWOIIEH Cpenow,

JIOTHYECKasl U BpeMEHHAast KOMITOHEHTHI (YHKIIUH 00paboTKH.

1.2. MeTozpl U3MEpEHUs IPOU3BOAUTENILHOCTH (BpeMsI BBITOTHEHUS KOMaH Ibl, paboyast 4acToTa,

BpEMs BHIIIOIIHEHHS TIPOTPAMMBI).

1.3. He maremarndeckue ¢pyHKIuU 1udpoBoit 00padboTku, paboTa ¢ BpeMEHHBIMU HHTEPBaJIaMH.

2. O6obménnass Momenb mudpoBoro ycrpoiictBa. CHHXPOHHBIE YCTPOWCTBA, CBOMCTBA

CUHXpOCUTHAJIA.

2.1. O606meénHas MoIeNb MUPPOBOTO YCTPOUCTBA C MOCTAMUITHONW 00paboTKON MH(pOpMAITUH.



2.2. CUHXpOHHBIE YCTPOWCTBA, IPUHIIMII I100ATbHON CHHXPOHM3AIMH, CBOWCTBA CHHXPOCHTHAJIA HA
npumMepe paboThl CIBUTOBOTO PETUCTPA.

2.3. KomOnHanmoHHbIe cXeMbl ¥ HU(POBBIC aBTOMATHI, BAPHAHTHI TEPMUHOB, OIHMCHIBAIOIINX THUIIBI
MU(PPOBBIX Y3IIOB.

2.4. JlucuuiinHa Ha3HaYeHUs] MMEH CUTHAJIOB, TPOCTEUIIINE MpaBUjia COKPAIIEHHOTO MMEHOBAHHUA.

3. SI3bIKM ¥ MOZIETIb OTIMCAHUS IIU(DPOBBIX CHHXPOHHBIX CXEM.

3.1. SI3bIkM ¥ MOJIETTH OMMCAHUS IIU(PPOBBIX CHHXPOHHBIX CXEM.
3.2. IlpouenypHas 1 GyHKIIMOHAIbHAS MOAEIH OMUCAHUS HU(PPOBBIX CXEM.

4. ba3oBble y31bl IH(QPOBBIX YCTPOMCTB, X MomynbHOe odopmieHue. [IpoexTupoBaHne MpoCTHIX
yCTpoiicTB 3 Moayieil. CTpyKTypHUpOBaHHOE SI3BIKOBOE OIMCAHHE alllaparyphl.

4.1. IlpuHnMn «OpoOBOA WM BPEMs», JIOTHUYECKAas W BPEMEHHAs IOCIICAOBATECIbLHOCTH COOBITHIM
CMEHBI COCTOSTHHUI MOCIIeoBaTeIbHOr0 nHTEpderica.

4.2. UART-untepdeiic. Hcrtopus mnosiBaeHus, ¢GopMar TIOCBUIKH, COIJIACOBAHUE CKOPOCTEH
MEPECHUIKH, CTAHJAPTHBIE PSIbI CKOPOCTEH.

4.3. Iea tuna uHTep(deHCOB B MOAYISAX MPUEMONEPENATYUKOB, YHUBEPCAIHHOCTh MEXKOIOUHOTO
uHTepdelica ¢ CUrHaIaMu COCTOSIHUSI «TOTOBHOCTB — pa3perieHue» (ready - next).

4.4. Unrepdetic 1-Wire - oTHONIPOBOIHBINA UHTEPPEHC C IUPOTHO-UMITYIIHCHBIM KOJTUPOBAHUEM.

4.5. TunoBble QYHKIIMU U Y3IIbI MPUEMHHUKOB U TIEPEAATIUKOB TIOCIIEIOBATEIBHBIX HHTEP(HENHCOB, HX
nogaepxka B IIJIMC, B Bune makpocos (hard IP-momyseit).

5. llocnenoBarenbHble HHTEPGEHCH. ANapaTHas peain3anusl.

5.1. Undopmaunonnoe B3aumoaeicTeue y3108 IBM. Opranuzamnus ynpaBieHHS.
5.2. Pa3psAHOCTb MAIIMHBI U Pa3pSAAHOCTh BBIYMCICHUN, ()OPMATHI JaHHBIX.
5.3. bazoBas apxutexTypa 32 pa3psaHOTO MPOIECcCOpa U €r0 OCHOBHEIE OJIOKH.

6. IMapamnensubie uHTepdeiicel. 1lIuHpl. AnmaparHas peanu3anys BHYTPH U MEKKPHCTAIBHBIX
IIMHHBIX UHTEP(ENCOB.

6.1. [MocnemoBarenbHbIN 1 TapaIENbHbIH HHTEpQETC.

6.2. lllunbl, OIHO W ABYHAIpaBieHHbIC, HHTEP(EHCHBIN IEMEHT ¢ TPETBUM COCTOSHHEM, (QYHKLNHU
€ro BEPXHETO W HIDKHETO KIIIOYEH, MpUBS3Ka IIWH C TPEThbUM cocTosinue Kk mepudepuun [TJINUC,
OTMCaHMe JBYHaNpaBiIeHHbIX HUH Ha si3pikax AHDL u Verilog.

6.3. UnTepodeiic acuaxponHoi crarnueckoit namsata (SRAM).
6.4. CUHXpOHHBII MOIYINb yripaBieHus: SRAM.
6.5. Moy, MHOTOITOPTOBOTO 1ocTyrna K SRAM

6.6. DDR SDRAM: ¢yHKuHOHANbHOE ONUCAaHWE, BHYTpeHHsS cTpykrypa. lloanmepxkka
DDR-unrepdoeiica B [TJINC.

6.7. BuyrpukpucranbHple MUHBL. OTIUYMS CBONCTB BHYTPHUKPHUCTAIBHON KOMMYHHUKAIIMOHHOM
Cpeabl OT CBOMCTB BHEIIHUX MHTEP(EncoB.

7. ININUC Xilinx, Intel (Altera) ncnons3oBanue anmaparHsix Makpocos aist LIOC.

7.1. Tunossie Makpocs! (IP -momynu) IIJIMC.

7.2. Makpocsl (IP cores) pupmsl Xilinx 11 uCionb30BaHus B IPOEKTAX, COACPIKALIIX
UU(POBBIE CUTHAIBHBIE CXEMBI.

7.3. XtremeDSP: ammaparusie cpenctea LIOC B IVINUC cemetictBa Virtex 6-7 dupmsbr Xilinx.
7.4. Merapynkunu LLOC IIJIMC ¢upmsr Intel (Altera).

7.5. Ucnonb3oBanue BcTpoeHHOU pacnpenenéanon namaru [IJINC.

7.6. Ilpuemsr npoextuposanus Ha [IJIUC. OreuecTBennsie pa3padborku B oomactu [IJINC.



8. [Ipumenenne 1 MOTUGUKAIMH CTAaHIAPTHBIX HHTEP(]EicoB.

8.1. [locnenoBatenbHas U napaienabHas HU(poBast eperada JaHHBIX MEXIY U(POBBIMU
YCTPOMCTBAMH.

8.2. CAN - unTepdeiic.

8.3. Modbus- untepdeiic.

8.4. Bo3amMokHbIe MOTUGUKAIIMN CTaHIAPTHBIX nHTepdeticoB. LlenecoodpasHocTh MOTUBUKAIIHHA.

9. OyHKIIMOHANIBHBIE Y3JIBI yIpaBisomux IBM.

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

9.3. IlpoGnembl noaktoueHus1. [{uknuueckass MOJIENb OpraHU3allii BBIYUCICHUH B YIPABISIONINX
OBM.

10. CTpaTeFPIPI MPOCKTUPOBAHUA I_II/I(I)pOBBIX y3JI0B, CHHIKAKOIHEC Tpe6OBaHI/I$I K CMCXKHBIM
TCXHOJIOTUAM.

10.1. CBsi3p MeX Iy TPOSKTUPOBAHUEM M KOHCTpyUpoBaHueM. [[pobiieMaTrka KOMIOHOBKH CXEM.
10.2. VHTerparysi 1 KOMIUIEKCUPOBaHHE TUPPOBBIX Y3JIOB.
10.3. Ucnons3oBanueM BozmoxkHocTel [IJIMC nist perennst 3a1a4 KOMIIOHOBKH U Pa3MEIlEHHUS.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BATEILHOIO
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 peau3alii JIEMEHTaPHbIX KOMIIOHEHT BBIYMCIUTEIbHBIX YCTPOUCTB.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

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

2. IIpoexruposanue Ha [TJIMC. ApxuTekTypa, cpeactsa u MeToab! [ Tekcet], kypc mononoro 6oiina /K.
Maxkcdwig; 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 ; nox pex. JI. H. Koponesa .— M. : Mup, 2

JomnonHutensHas auTeparypa
1. Ananorosas u undposas snexrponuka : [lomnsrii kype [Texct] / FO. @. Onaguuii, O. I1. I'mynkus, A.
U. I'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.-rexs. us-T (roc. yu-t) , M., MOTH, 2018

4. Brenenne B mudpoyto cxemorexHuky [Tekct] / FO. B. HoBukos - M.1aTepHET-YH-T UHDOPM.
Texnonoruii : BUHOM. JIa06. 3nanwmii,2007

5. lludponas cxemorexuuka [Tekcr] : yue6. mocodue st By3oB / E. Yrpromos .— CII6 :
BXB-Iletepbypr, 2001 .— 528 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)



http://www.intuit.ru — OTKpBITBI HHCTUTYT UHTYHT
http://lib.mipt.ru — anekrponHas 6ubmuoreka MOTU
http://www.chipnews.ru — HOBOCTH MHKPO3JICKTPOHHKH
http://www.citforum.rw/hardware/ - 6ubnmoreka CIT-Forum

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIOB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYasl IEMOHCTPALIHIO
Hpe3eHTalui U JEHCTBYIOIUX MAKETOB.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIINHBI (MO)_Iy.Tlﬂ)

VYeneniHoe ocBOeHUE Kypca TpeOyeT HanpshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca IpUBEACHO MUHUMAIILHO HE00X0IUMOE BpeMsl I padOThI CTy/IeHTa HaJ TEMOM.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:
- YTEHUE, aHAJIN3 U KOHCIIEKTUPOBAHUE PEKOMEHI0BAHHOM JINTEPATYPHI,

- TpopaboTKy y4eOHOro Marepuana (IO KOHCIIEKTaM JIeKLUH, y4eOHOW W Hay4dHOH jurTeparype),
[IOJTOTOBKY OTBETOB Ha BOIIPOCHI, IIPEAHAa3HAYEHHBIX JUIsl CAMOCTOSITEIbHOIO U3yUEHUs,

- I0KA3aTeNbCTBO OTHENbHBIX YTBEPXKACHUM, CBOMCTB;
- pellleHue 3aj1ay, IpejylaraéMbIX CTYJCHTaM Ha JISKLIUSIX U IPAKTUYECKUX 3aHITUSAX,
- IOATOTOBKY K IIPAKTUYECKUM 3aHSITUSAM, KOJUIOKBUYMaM, 3K3aMEHY.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHOM pabOTOH CTyJeHTa OCYIIECTBIsACTCS B Qopme
WHAMBHUIYaJbHBIX KOHCynbrauuid. Ilokasarenem BIaZieHHs MaTepUaoM CIY>KUT YMEHHE pelaTh
3agaun. Jns (opMHpOBaHHS yMEHHsSI NPUMEHATh TEOPETHUYECKHE 3HAHUS Ha NPAKTHKE CTYACHTY
HEoOXOAMMO pemaTh Kak MOKHO Oosnbiie 3aaad. [lpu pemennn 3agaq Kaxaoe AeHCTBHE HEOOXOAUMO
apryMEHTHPOBaTh, CCHUIAACh HA M3BECTHBIC TEOPETUUECKUE CBEICHHSA. 3HAYUTENIBHO OOJErduTh
pelleHre 3aadl MOXKET XOpOILO BBIMOJHEHHBINA YepTeK, CTPYKTYPHAsl CXeMa MM CXeMa allropuTMa
€CIIM OH COOTBETCTBYET yCIOBHUIO 3a7a4u. [Ipu moAroToBke K 3aHATHAM HEOOXOAMMO MOBTOPATH paHee
W3y4YeHHbIE OCHOBHBIE oOIpeneseHus, (GopMyIHpOBKH TeopeM. B Hauane 3aHATHS, Kak NpaBUIIo,
npoBoauTcs kopoTkui (10-15 MuHYT) ompoc mo Marepuany MNPOUIEANINX 3aHATHH B YCTHOM WU
MUCBbMEHHOH (opme. OOBIYHO MPUIACPKHUBAIOTCA CIECIYIOIIEH CXEMBbl: U3yUYeHUE MaTepraia JIEKLUH 10
KOHCIIEKTY B TOT € JIeHb, KoTia Obuta mpocnymiana jnekius (10-15 MuHyT); moBTOpeHue marepuaia
HakaHyHe cieaytomed jgekuuu (10-15 MuHYT), mpopaboTka yueOHOro Marepuajia MO KOHCIEKTam
JeKIui, yd4eOHOH M Hay4yHOH JuTeparype, MOATOTOBKA OTBETOB Ha BOIPOCHI, MPEIHA3HAYEHHBIX IS
caMoCTOATENbHOro n3ydeHus (1 yac Hememro), MOArOTOBKA K MPAKTUYECKOMY 3aHSITHIO, PEIICHUE 33134
(1 gac). BaxkxHo 10OUTHCSI TOHUMAaHHS U3y4aeMOTO MarepHala, a He MEXaHU4eCKOro ero 3allOMHUHaHUSI.
[Ipu 3arpynHeHMH W3yYeHUS! OTACIBHBIX TEM, BOIPOCOB, CIEAYET O0OpaIlaThCs 32 KOHCYNBTAUSIMU K
JIEKTOPY WJIH ITPENOAABATENI0, BEAYIEMY IPAKTHUECKUE 3aHATHS.

O0s13aTeNbHBIM TPEOOBAHUEM SBIISIETCSI BHITIONIHEHUE JIOMAITHUAX PadoT.

ITpoMeKyTOYHBI KOHTPOJIb 3HAHUI TNPOBOIAUTCS B BHUJIE KOJUIOKBUYMOB, Ha KOTOPBIX CTYACHTY
MpeyiaraeTcs MUChbMEHHO OTBETUTh HAa TEOPETHUECKHH BOMPOC M PEIIUTh ABE 3aJadd MO TeMe
KOJJIOKBUYMa, a TaKXXe CTYAEHTY B XO/Ieé OCBOCHHS Kypca HEOOXOJMMO BBIIOJHHUTH IBE JOMAIIHHUX
VHIUBUIYaJIbHBIX pa0OTHI C UX MOCIEAYIONIEH 3aIUTOM.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
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

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

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, saaan

KpI/ITI/I‘IeCKI/Iﬁ aHaJIn3 U CUHTEC3 I/IH(I)OpMaLII/II/I,

N VYK-1.3 PaccmarpuBaeT pa3iuuyHble BapUaHThl PELLCHUS
MPUMEHSATh CUCTEMHBIH MOXOJ TS PELICHUS

3alauu, OICHUBACT UX MPCUMYIICCTBA U HCAOCTATKU

[TOCTABJICHHBIX 3a/1a4
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-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TITH €€ PENICHHs

(bYHZ[aMeHTaJ'ILHLIG 3HaHUWA, [TOJTYYCHHBIC B

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)

MPOU3BOAUTDH KOJIMYCCTBCHHBIC PACUCTLI U OLICHKHA

CCTCCTBCHHLIX HAYK, U UCIIOJIb30BAThH UX B

MPODECCHOHATBHOM MEATETBHOCTH OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH

IIOJIyYEHHBIX PE3yJbTaTOB

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN

OIIK-4 CriocobeH ocymecTBIsITh cOop U 9
3a/1a4 MPoQeCcCHOHANBHOM 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 LIEJbIO NOJIyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

[IK-4.1 3naer ymnciieHHbIe MOPSIIKN BEITWYHH, XapaKTEPHBIX

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh o o
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

MNPUMEHUMOCTh UCIIOJIb3YEMbIX METOJUK U
METOIOB

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

2. [Toxa3zareu oneHUBAHHUSI KOMIIETEHIINIT
B pesynbrare n3ydeHus AMCUUIUIMHBL «[IpUKiIaiHas CXeMOTEXHUKay 00yUYatONIMNCs JTOJIKCH:

3HATb:

- OCHOBHBIE NIPUHIIUIIBI CXEMOTEXHHUKHU, CBOMCTBA LIU(PPOBBIX CXEM, OCHOBBI TEOPUH apUPMETHIECKOTO
MW JIOTMYECKOTO TMPOCKTHPOBaHMS H €€ 3Ha4eHHe JUIs TNPOOJNEeMaTHKH alTOPUTMHU3AIMN U
CXEMOTEXHUUYECKOTO ITPOrPaMMHUPOBAHHS;
- CYHIHOCTb, Ba)XHOCTb, aKTyaJlbHOCTh W OCOOCHHOCTH TPOOJIEeMBbI OOECIEeUeHUs CIEeIHaTbHBIX
BBIYHCIIUTENILHBIX PECYPCOB JUIsl PEIICHUS IPUKIIAJHBIX 33/1a4, OCHOBHBIC OHSTHUS B 9TOW NMPEAMETHON
obmacry;
- ocobeHHocty wHpOpMaMK U WHGOPMAIMOHHBIX CHUCTEM Kak OOBbeKTa 0OpabOTKM W YIpaBIICHUS,
BO3MOJKHBIE ITPUEMBI H CIIOCOOBI pealin3allii KOMIIOHEHT CIIeIUATU3UPOBAHHBIX YCTPOWCTB;
- IPUHLMIIBI PeaT3aliH CIICIMAIN3NPOBAHHBIX BBIYUCIUTEIBHBIX PECYPCOB, aBTOMATOB YIPABICHUS
Y KOMITBIOTEPHBIX CXEM;
- OCHOBBI IIPOCKTHPOBAHUS U THIMYHBIE CXEMOTEXHHYECKUE PEIICHUS HU(POBBIX CXEM pa3IMuHOIO
MPUKJIaTHOTO Ha3HAYCHUS.

yMeThb:

- D¢¢exTuBHO TPUMEHSATh CBOM 3HAaHHWS Ui PEUICHUS 3a7ad IPOCKTUPOBaHUs, BBIOOpA
KOH(UTypanny, HACTPONKH M IKCIUTyaTal[M1 BEIYMCIUTEIBHBIX Y3JI0B, OJIOKOB U OTAEIBHBIX CXEM;
- IPAaKTHYECKHU PEaTM30BhIBATh MOTYYECHHbBIC HABBIKM Pa3paOdOTKH HH(PPOBBIX CXEM;
- (opmynupoBaTh 3a7a4Ml CO3IaHUS IU(QPOBBIX YCTPOMCTB, MOAOHPATh PAlMOHATBHBIE CIIOCOOBI H
CpeICTBa UX pealn3allyy.

BJIA/IETh:




- YMeHHeM BIOpaTh ycTpoiicTBa M OJIOKH, HEOOXOUMBIE Ul TOCTPOSHHS BEIYUCIUTEIBHONW CUCTEMBI,
OTBEYAIOILEH 3a/JaHHBIM TPEOOBAHUSM;

- O0IIMMH MOHATHSAMH M IPUEMaMH aHAJIN3a U U3y4eHHsI 00bEKTOB IPOCKTUPOBAHMS;

- HaBbIKAaMH PabOTHI CO CHEIMATU3NPOBAHHBIME CPEJICTBAMH cOOpa U 00pabOoTKK MHPOpMAIUH;

- OpraHU3aIMOHHBIMY ITPUEMaMHU pabOTHI IO TPOSKTUPOBAHUIO HU(PPOBBIX YCTPOKUCTB, y3IIOB, OJOKOB U
CHCTEM;

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

- HaBBIKaMH I'PaMOTHOTO aHaIM3a 1 00pabOTKH Pe3y/IbTaToOB UCCIIEI0BAHHN;

- IPAKTHKOW UCCIIECOBAHMS M PELICHUS TEOPETUIECKUX U MPAKTUIECKUX 3a71ad.

3. IlepeyeHb THNOBBLIX (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
Meronp! annaparHOl peanu3anuu cuera. [ enepanus cepun CHHXPOCUTHAIIOB.
Peanmzanus ogHOnpoBOHOTO HHTEpdeErica.

Sk =

UcTounnku nuranus Manoi MomHocTd. OcOOEHHOCTH pealn3aliy U UCIIOIb30BaHUS.
Tembl 1 BOPOCH! KOJUIOKBUYMOB M IOMAIIIHUX MHIWBUyaJbHbIX 3a/JaHUM:

1. UccnenoBanue U MozieMpoBanue uHTedelica HUKHETO YPOBHS (TI0 BBIOOPY).

2. MonenupoBanue (IpoexTHpOBaHKE) cxema reHeparopa CIeUaTN3UPOBAHHBIX
MOCJIeIOBATEIbHOCTEH.

3. MonenupoBaHue CXeMbl BUICOCUTHAIIA PA3BEPTKU
4. MozaenupoBaHUE CXEMbI MOTYAYIJIEKCHOU CBS3U.
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 CaMOCTOATCIIBHOCTD U3JIOKCHUS TEMBbI, 00s13aTeIbHOE HATMYHE IJIaHA IIPpOCKTaA.

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

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

ITepeueHb KOHTPOIBHBIX BOIPOCOB IS IK3aMEHa:

. THIIBI COBPEMEHHBIX CIEIBBIYNCIUTEIEH.

. OTn4me crienBBIYMUCINTENCH OT BHIYMCIUTEIEH 00IIEero Ha3HAuCHHUS.

. Apxutektypa u}poBbIX cXeM 00pabOTKH CUTHAJIOB.

. Cpencrra nporpammupoBanus U oudiaroreku [1JIMC. Ux ocobeHHOCTH.
. CpeactBo mporpamMmMupoBanus criensbrauciuteneit OpenCL.

. [ludppossie GUIBTPHI.
. OcOOEHHOCTH MOCTPOCHUSI CUCTEM Iepeiadr IIM(POBBIX JaHHBIX.

0 3 O L AW~

. Ananoro-1udpoBsie IpeoOpa3oBaHusl..

9. CTpyKTypa criem.BhIYUCIUTENS.

10. DpdexTrBHAS paboTa c Uepapxue MaMsTH.

11. IIporpammupoBaHue Crell.BHIYUCIUTENEH.

12. OnTuMu3aIus BIOKEHHBIX YCIOBHBIX IEPEXO/I0B.

13. ACUHXPOHHBIN PEXXHUM MepeIadn JaHHBIX BO BCTPAWBAEMbIX CUCTEMaX.
14. YerpoiictBo Mukpormnporueccopa. HasHaueHne u xapakTepUCTHKH SAEP.



15. CunxXpoHM3aLus ¥ IEPECUHXPOHU3ANNS TIPH NIepeiade JaHHBIX.

16.Cioco0bI mepeiauu TaHHBIX MEXKILY SIpaMu IpoIieccopa MUKPOTIPOIIECCOPHOTO YCTPONUCTRA HITH
ITJINC.

17. Peanu3anus nepegady JaHHBIX C TOMOIIBIO CPEACTB MPOrPaMMUPOBAHUS HU3KOTO YPOBHS.
18. Opranu3zanus BIYUCIEHUH Ha HOHE OOMEHOB B CIICIIMAIM3UPOBAHHBIX BHIYMUCIUTENISX.
19.5ddexTuBHas pabora ¢ uepapxuel mamsiTu

20. Beruncnurenu Ha ocnose [1JIUC.

21. CucreMbl TOTUYECKOTO MOJIEITUPOBAHHUSI.

22. CpejacTBa OTIIaJKU CXeM B si3bIke Verilog.

23. ®opMupoBaHUE MAKeTa TECTOB sl IPOBEPKH JIOTHKH PAOOTHI CXEMBI.

24. VIcTOYHMKM TUTaHUsI MaJOH MOIIHOCTH.

25. TlepBuuHsIii cuHTe3 U(POBOI cxeMbl. ONITUMU3AITHSL.

26. AnmaparHas pean3aius 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-0HOBUOPATOpPOB

32. PeructpoBbl€ CXEMBI, PETUCTPOBbIE TIEpeayu.

33. CaBuroBbIe CXEMBI, CXEMBI Pe0Opa30BaHUs MOCIEA0BATENIBbHO-TIAPAIIICIBHBIX KOIOB.
34. Cxema W IpUHIMI PaOOTHI PEBEPCUBHOTO CUECTUHKA.

35. Cymmarop ¢ napajuienbHbIM 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 xauecTBe 4ero UCHOIb3YyIOTCs 3Y ¢ MPOU3BOIBHBIM JTOCTYIIOM

42. JInst Kakux 1enei ucnoiab3yeTcs Gadi-naMsaTh

43. Kakue cymecTByIOT pa3HOBUIHOCTH PETHCTPOB

44. HazoBute 60a30BbIC Y3IIbI, peaiu3yromlie QyHKIMA IpeoOpa3oBaHusl, XpaHEHsI, IepeaayH.
45. Yto HEe MOTYT BBINOJHATH 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 CIELBBIYUCIUTENCH. .

2. TeHneHIMU pa3BUTHUS CHEIBBIYUCIUTENEH

3. CuHXpoHU3aLMs U NEPECUHXPOHU3ALUS [IPY [Iepelaue JaHHbIX

buner 2

1. CurnanbHBIE MUKPOIIPOIIECCOPHI.

2. OnHOMpOBONHBIN UHTEpdEIic

3. Cymmarop ¢ nmapajuiebHbIM IEPEHOCOM.

buner 3

1. Bpruncnurenu Ha ocHose [IJIMC.

2. IudpoBsie KOMIApaTopkl

3. DddexTuBHas pabora ¢ uepapxuel NaMsITH MUKPOIpoIieccopa

Kpurepun onennBanus



Onenka otnmuano (10) BeICTaBIsIeTCS CTY/ICHTY, IOKAa3aBIIEMy BCECTOPOHHUE, CUCTEMAaTU3HPOBaHHbIE,
DIyOOKHe 3HAaHUs Y4eOHOU MPOrpamMMbl AUCHUIUIMHBL, TPOSIBISIONIEMY HHTEPEC K JaHHOU MPEIMETHOM
obnacTu, NPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKHM NPUMEHATh UX Ha MPAKTHKE MPH
pEIlIeHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIBHOE 000CHOBAHNE IPUHSTHIX PEILICHHA.

Onenka oTinyHO (9) BBICTaBISIETCS CTYAEHTY, MOKa3aBIIeMy BCECTOPOHHHE, CUCTEeMAaTU3UPOBAHHBIE,
IyOOKHe 3HaHUSl yueOHOM mporpaMMbl AUCHUIUIMHBI U YMEHHE YBEPEHHO NMPUMEHATH WX Ha MPAKTHKE
IIPU peIIeHUH KOHKPETHBIX 3a/1a4, CBOOOIHOE U IIPAaBMIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.
Onenka oTAMYHO (8) BBICTABIISIETCS CTYACHTY, [TOKa3aBIIEMy CHCTEMAaTU3UPOBaHHbIE, [ITyOOKHE 3HAHUS
y4eOHOW MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHUMEHSATh MX HA MPAKTHUKE IPH PELICHUH
KOHKPETHBIX 33124, IPaBHJIbHOE 000CHOBAaHHUE MPUHSATHIX PEIICHUH, C HEKOTOPBIMH HEIOYETaMH.
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 MOJYYECHHBIC PE3YIIBTAThI.

Onenka xopomo (6) BBICTaBISETCS CTYACHTY, €CIM OH TBEPIO 3HAET Marepual, T'PaMOTHO U IO
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh NOIyUYeHHbIE 3HAHUS Ha MPAKTHKE, HO JIOMyCKAaeT B OTBETE
WIH B PEUICHUH 337a4 HEKOTOPbIE HETOYHOCTH.

Ouenka xopomuio (5) BBICTAaBISETCS CTYAEHTY, €CIIM OH B OCHOBHOM 3HAaeT MarepHual, 'paMOTHO U IO
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 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 Oa30BBIX MOHSITHMH,
HapyLIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B N3JIOKEHUH MPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOWJI OCHOBHBIE pa3leibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OneHka yIOBIETBOPUTEIbHO (3) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
Pa3po3HEHHBIH XapakTep 3HaHWMW, JOMycKaloulemMy OomHOKH B (GopMyaupoBKax 0a30BbIX MOHATHH,
HapyLIEHUs] JIOTHYECKOM I10CIEeOBAaTENbHOCTH B H3JIOKEHUM IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYallHH.

OueHka HEyJOBJIETBOPUTENIFHO (2) BBICTABISETCS CTYIEHTY, KOTOpPBHIH HE 3HAaeT OoJblIel 4YacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJMyYCHHBIE 3HAHHS NP PEIICHUN
TUTOBBIX 3a]a4.

Onenka HeynoBIeTBOPUTEIbHO (1) BBICTABIsETCS CTYHOCHTY, KOTOpPBIH HE 3HAE€T OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiinne omnOKy B (GOpMYITUPOBKAX
0a30BbIX TOHSATHH AUCLHMIUIMHBI W BOOOIIE HE MMEET HABBIKOB PEIICHUS THUIIOBBIX IMPAKTHYECKUX
3ajad.

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

DK3aMeH MPOBOJIUTCS B YCTHOH (opMme.

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

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

Ompoc oOywarormmerocss 1o OwieTy Ha YCTHOM 0JK3aMEHE HE JIOJDKEH IMPEBBINIATh ABYX
ACTPOHOMHMYECKHX YacOB.

Bo Bpems mpoBenmeHus sk3aMeHa OOYYarOIIMECs MOTYT IIOJI30BATHCS MPOTPAMMON JTUCITUILIMHEI, a
TakKe HEOOXOJAWMBIMH JIJISl BBITIONHEHUS aHaliW3a NPOrPaMMHBIMH M amlapaTHBIMHA MOJICIISIMH.
Hcnonp3oBanue cCOpaBOYHOM JIUTEPATYPhI, KOHCIIEKTOB JIEKIUHN U Ap. HE MIPEAYCMOTPEHO.



