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1 OBBEKT, HEJIb U 3ATAYY OCBOEHUA INCIUITJINHBI

JlucuuruinHa paccMaTrpuBaeT BONPOCHI  CO3JMaHUSA MoOJelel NU(QPOBBIX

YCTPOWCTB _HA SI3bIKE ONWCAHUSA aNNaparypbl JUISL MPOCKTUPOBAHUS HUX C
HCIOJIL30BAHUEM IPOrPAMMUPYEMBIX __ JTOTHYECKUX MHTErpaIbHbIX cXeM
(FPGA).
[enbro mpenoagaBanusi AUCHUIUIUHBI ABISETCA: (OPMUPOBAHUE YHHUBEPCATBLHOU
u npodeccroHaNbHBIX KOMIETEHIIMN B 001acTu npoektupoBanus KC na 6aze FPGA-
TEXHOJIOTUWA, OBJAJICHUE COBPEMEHHBIM TEXHOJIOTHYECKUM UHCTPYMEHTAPUEM IS
NaTbHEUIIIETO MCIIOIb30BaHUS TP PEIICHUU MPUKIAJIHBIX 33/1a4 B JIAHHOUN 00J1acTH.

B PE3YIBTATC OCBOCHUA NUCHHUIIIIMHBI CTYACHT OJOJIZKCH:
3HAaTb MCTOJbI YVITPABJICHUA ITPOCKTAMMU OTAaIIbl dKU3HCHHOI'O ITMKJIA ITPOCKTA B

obnactn FPGA-texnonoruii npoekrupoBanus  KC; Hanbojee BaKHBIC IOJIXOJbI,
METO/JIbl, TEXHOJIOTUM, TEXHUYECKHUE W MPOTPAMMHBIC CPEJCTBA,  HMCHOJIb3YEMBIC B

HACTOANICC BPECMA B cghepe HH{I}OQM&QI/IOHHBIX TCXHOHOFHﬁ,’ CTAaHJ1aPThI O!l}O[!MJ’IeHI/Iﬂ

TCKCTOBBIX NOKYMCHTOB, Q)YHKHHOHaJIBHBIe BO3MOXHOCTH OCHOBHBIX TEKCTOBBIX

IIPOIIECCOPOB; CPEJICTBA M MPAKTUKY TUIAHUPOBAHWS, OPTaHU3AINH, MPOBEICHUS U
BHEAPEHUS HAYYHBIX HMCCICJAOBAHUM M Pa3padOTOK. METOIbI IPOBEICHUS
UCCIIEIOBAaHUI U pa3pa00TOK;  HAyYHBIE MPOOJAEMBI IO TEMATUKE MPOBOJMMBIX
uccien0BaHuil U pazpaboTok B oonactu FPGA-TexHonoruii npoektupoBanus KC;

yMETh pa3pabaThiBaTh U AHAJIM3UPOBATh AIbTEPHATUBHBIC BAPUAHTHI MPOCKTOB JIIS

TOCTHKEHUS] HAMEUYEHHBIX PE3yJbTATOB; pa3palaTbiBaTh MPOEKThI, ONPENENsiTh
1ICJICBBIC ITAlbl U OCHOBHbBIC HallpaBieHUs pabot B o6suactu FPGA-TexHonorui

npoektupoBanus KC; HaxoJIWTh, M3y4yaTh, CPABHUBATH U BHIOUPATh IPOrPAMMHBIE
CPENICTBA; -aHAIM3UPOBATH TEXHUYECKYIO TOKYMEHTAIIUI),  W3BJICKATh W3 HEe
CBEJICHUS, HEOOXOIMMBIE JUIsi DEIICHMs TOCTABICHHOW 3aJlayd; pa3pabaThiBaTh
paboure MHCTPYKIINU, TPABUIIA, TAMSITKH; MPUMEHATh METOJIbI aHAIN3a PE3YILTATOB
HCCIEIOBAHMM B pa3paboTok paboT B obaactu FPGA-TexHonornit npoeKTUPOBAHUS
KC;

BIAJICTh HABBIKAMHU _Pa3pa0OTKU _TPOEKTOB B 0OOJACTH; METOJAMU _OIECHKH
3O PEKTUBHOCTH MPOEKTA, a Takke NOTpeOHOCTU B pecypcax FPGA-TexHoI0Tuil

IIPOCKTUPOBAHUA KC, HAaBbIKAMU U3YUCHHA COBPCMCHHBLIX MCETOAOB H CPCJCTB
[233[2&6OTKI/I TEXHUYECKOU JOKYMCHTAIIWHW, HAaBbIKAMW IMPOBCACHUA dHAJINW3ad U
TCOPETUICCKOTO O606mCHI/IH HAayYHbIX JAHHBIX B COOTBCTCTBHM C 3aJda4aMH

HCCJICNOBAHNA, HABBIKAMHU OPTraHU3AIINN C60[za " U3YUYCHUA Hay‘{HO-TeXHI/I‘ICCKOﬁ
I/IH(l)OpMaHI/II/I o TEMC, TMPOBCACHHUA AHAJN3d PEIYIbTATOB JSKCICPHUMCHTOB H

HaOJIOJICHWI W BHEAPEHUS PEe3YyJIbTAaTOB HcclenoBaHui U pa3paborok FPGA-
TexHoaorut npoekrtupoBanus KC.

[lepeuncrnienHbIe pe3yIbTaThl OOYUYCHUS SBIISIOTCS OCHOBOM ISl JOPMUPOBAHUS
CIEAYIOMMNX KOMIETCHINM:

YK-2 CriocoOHOCTb yIpaBisiTh MPOESKTOM Ha BCEX ATanax €ro >KU3HEHHOTO [HUKJIA;



IIK-1 CriocoOHOCTh _ OCYIIECTBIATh TEXHOJIOTHYECKYIO MOJIEPKKY TEXHUUECKUX
OyOIMKAITNH;

IIK-4 CrnocoGHOCTh  IPOBOAWTh _ HAYYHO-HCCIEIOBATEIbCKAE M ONBITHO-
KOHCTPYKTOPCKUE padoThI o TEMAaTUKE

OpraHuv3aiuu.

2 MECTO JUCHUIIJIMHBI B OCHOBHOM OBPA30OBATEJILHON
IMPOTPAMME

JIucuumimHa OTHOCUTCA K 4acTd, GOPMUPYEMON yUaCTHUKAMU
oOpa3oBaTesIbHbIX OTHOLIEHUH, biioka 1 quciumuine (Moayieit) yueOHOro miaHa.

basupyercs Ha 3HaHUSIX U YMEHHUSX, KOTOPbIE CTYJIEHT MPUOOpEN MPU OCBOSHUHU
IPEAMIECTBYIOMNX AUCHUIUINH: « TeXHONOrnM NPOEKTUPOBAHUS U TECTUPOBAHUS
1ndposwix ycrpoiictB KC Ha 6a3ze
HDL».

3HaHUS W YMEHHUS, NPUOOpPETEHHBIC MPU OCBOCHUU JAaHHOW JUCIUIUIMHBI,
peanu3yroTcsa CTYACHTOM IPU BBIITOJIHEHUH KyPCOBOTO MPOEKTA M0 AUCIUIUIMHE,
IPOXOXKIECHUH Y4eOHOM M MPOM3BOACTBEHHbIX npakTuk, HUP, a Ttakxke mnpu
NOJATOTOBKE BBIITYCKHON KBATH(PUKALIMOHHOW PaOOTHI.

3 CTPYKTYPA U COAEPKAHME JNCIUIIJIMHBI

3.1 PacnpenesieHne y4eOHbIX YaCOB 10 TeMaM JIMCIUIUIMHBI M1 BUIAM 3aHATHI

HaumenoBanue tem KonnuectBo wacos
(cozepaTenbHbIX MOIYJICH ) (ouHast hopma)
Bcero
Beero |Jlekuuu | Jlabop. | Ilpaxr. CP
(cemuHap)

Tema 1. BUC, ASIS u FPGA 6 4 0 1 1
Tema 2. Texnonoeuss npoekmupoganue
u mecmuposanusi I{Y na INVIUC na 17 6 6 2 3
baze HDL (1OA).
Tema 3. IIpocmwie npoecpammupyemole ] 4 0 7 7

nocuyeckue ycmpoticmsa (SPLD)

Tema 4. Cnoorcubie npoepammupyemvie

noeuueckue ycmpoticmea (CPLD) 14 4 6 2 2
Tewma 5. IIJIUC muna FPGA 17 6 6 2 3
Tema 6. IIpoexmupoeanue LY na

1IJIUC muna FPGA 16 4 8 2 3
Tema 7. Cogpemennvie mexrHonro2uu 16 4 3 ) 3
npoexmuposanus L{Y na IIJIUC

Tema 8. Mupossie npouszsooumenu 7 7 0 4 1

TIJIUC u 110 015 ux npoekmuposaHusi




KonrakTtHas pabora 7

(TomoJIHUTENIbHAS )

KypcoBas pabota (mpoekr) 36 0 0 0 36

Wroro no Bugam 3ausTuii 144 34 34 17 52

KonTtpomas 36 0 0 0 0
HUTOI'O: 180

(I)O]Z)Ml/lpOBaHI/le KOMHeTeHHl/Iﬁ B pE3yJjabTaTe 0CBOCHUSA TEM JUCIHUIIJIMHBI

Komnerennuun TeMbl AUCIUIUIMHBI, HallCJICHHBIE HA (HOPMUPOBAHUE
KOMIIETEHIIN U
YK-2 Temnr 5,7-8
IIK-1 Temnr 1-4
IIK-4 Temnr 5-8
3.2 Jlekuuu

Tema 1. BUC, ASIS u FPGA.

ConepxxaHue TeMBbI 1:

Knaccudpuxanus bBUC. Crangaptabie u cniennanusupoBanibie (ASIC) BUC.
Knaccudukauus ASIC. bazossie marpuunbie kpucTtaiisl (BMK). TIporpammupyembie
noruueckue unterpainbubie cxeMsl (ITJIMC). Knaccudukamus [TJIMC. FPGA u CPLD.
[TapameTpst BUC u cpaBHutenbHas xapakrepuctrka ASIC u FPGA. dusnueckue
npuHIiumel nporpammupoBanus [IJIMC. Chepst npumenenus ASIC u FPGA.
Ucnonp3oBanue s3p1k0B onucanus anmnaparypsl (MOA, HDL) npu npoektrpoBaHuu
Y na IUIAC.

Jlutepatypa k Teme 1: [ 1, 2, 3, 5]

Tema 2. Texunonocus npoexkmuposanue u mecmuposanusi I{Y na IVIUC na 6aze
HDL (A10A).

ConepxaHHe TEMBI 2:

OCHOBHBIE 3Tamnbl U YKPYIHEHHBIN aITOPUTM IIPOECKTUPOBAHHS. Co3nanue
noBenenuecko HDL-monenu [IY. Tpeboanue k HDL-Monenu, cunTe3upyemoe u
HecHHTe3upyeMoe mnoaMHoxkectBa SOA, cuHresupyemas noseneHudeckas HDL-
mozenb. Coznanue testbench-reneparopa (TBI') u npoBepka HDL-monenu Ha ero
ocHoBe. CuHTE3 JIOTHYECKOM cTpyKTyphl U tocTpoeHue RTL-monenu LY Ha 6aze
noeneHueckor HDL-momenu. IlpoBepka mnoBeneHueckort HDL-momenn Ha
cunre3upyeMocth. TectupoBanue RTL-monmenu ¢ momomneto ThI, wucnpasienue
omuOoK cuHTe3a. Peanmmzanus u mocrpoenne FPGA-monenu 1Y na 6aze RTL-
mojenu. TectupoBanue FPGA-monenu ¢ momoipio THI, HCIIPABJICHUE OIIHOOK
peanu3anuu. KondurypupoBanue, norpyxkenue u omiaaka FPGA-Monenu Ha nieneBoM
yCTpOMCTBE (I1aTe).

Tewma 3. Ilpocmoie npoecpammupyemoie nocuueckue ycmpoicmaa (SPLD).

ConepxaHue TEMBI 3:

PAL-apxurextypa u npunuun aercteust SPLD. Knaccuduxanusa [IJIMC tuna
SPLD. Matpuust Tunia U, UJIN. [Ipunuun nporpammupoBanust SPLD Ha duzndueckom




ypoBHE. Makposiueliku Kak OCHOBHOM cTpouTelbHbIi y3ea SPLD.  Makposiueiiku ¢
¢dbukcupoBanabiMu U niepeMeHHbIMUA NJIN-cBs3simu. SPLD tuna [IJIM (PLM), [IMJI

(PML) u GAL. IIpoektupoBanue LIY na Heckonbkux SPLD: pacmupenue UC no

YUCTy TEPMOB, BXOJOB M BbIXOJOB. Peamusamuss B SPLD 3 craOuiabHBIX H
JIBYHAINpaBJICHHBIX  Iemei. 3amada Tabmumbl  nporpammupoBanus  SPLD.
KomOunanvonsnsle u nocinegoatenbHble  SPLD. OO00OIIEeHHbIE XapaKTEPHUCTHKHU,
00J1acTh MPUMEHEHUS U TEXHUYECKuEe BO3MOkHOCTH SPLD.

JIuteparypa xk teme 3: [ 1,7, 8]

Tema 4. Cnooicnvie npoepammupyemvie nocuveckue ycmpoticmea (CPLD).

ConepxxaHue TEMBI 4:

PAL-apxutexrypa kak ocHoBa noctpoenusi CPLD. SPLD u CPLD. Crpyktypa
CPLD. IIporpammupyemasi maTpuiia coequHennii. OyHkuuoHanbHbie 610k CPLD.
Makposiueiiku. PacnpeneneHnue TepMbl U JTOTUKA paOOThI CXEMBI pacrpeieIeHUs
tepmoB. bioku BBoga / BeiBoga CPLD. CPLD ¢upm Xilinx u Altera. Texnudeckue
XapaKTEPUCTUKU U QYHKITMOHAIBbHBIE BO3MOKHOCTH CPLD.

Jlutepatypa k Teme 4: [ 1, 7, 8]

Tewma 5. IVINC muna FPGA.

ConepxaHHE TEMBI J:

Kinaccuueckas ctpykrypa FPGA. ITlpunnun peanusanuu ¢pynkuuii B FPGA.
KommyTtupyemsiit torudeckuit 6510k (KJIB). I'enepatopst pynkuumii (LUT). Bapuantsr
peanu3auuu Qynkuuii Ha 6aze LUT. bioku BBoga / BeiBona FPGA. MnTepdeiic BBoaa
/ BeiBoja. Opranuzaumss  mexcoenunenuii  FPGA.  IIporpammupyemsie
MexcoenuHenus. JlokanbHasg Martpuua TpaccupoBKHU. [IpsMble cBsa3u. [aBHas
MaTpulia TpaccupoBku. KBapueBwlii TeHeparop W TakToBble Oydepa. Cxema
dbopmuposanus nepenoca B KJIb. Teneroe O3Y. BosmoxknocTu ucnonb3oBanust O3Y
B FPGA. PaznoBunnoctu O3VY. PeructpoBoe O3Y. briounoe O3Y. O3V na 6aze LUT.
Peanuzamnus [13Y B FPGA. FPGA tuna Virtex u Spartan. Bapuantst kopriycoB FPGA.
Kopmryc Tuma BGA. O6ecnieueHne BBICOKOTO OBICTPOJICHCTBHS M DHEPTOCOCPEIKCHHS.
FPGA c BcTpoennpiMu amnmapatHbiMu siapamu. CoBpemernHsie FPGA (Virtex 5).

Jlutepatypa k Teme 5: [ 1, 7, 8]

Tewma 6. Ilpoexmupoeanue LY na [IJIHC.

ConepxxaHue TEMBIL 6:

Tunossle crpykrypel LIY na  IIJIMC tuma FPGA u  CPLD. 3arpyska
koHpuryparuu B [IJIMC. Tlporpammuposanue IIJNIMC B [IY. 3amura npoekra ot
KOIMUPOBaHUA. PeXuM MoHMKEHHOTO oTpedaeHus sneprun. OueHka noTpedasieMoi
momgHoctn  IIJIMC. Onenka TtemneparypHoro pexuma IIJIMC. Pexumsbl
koHdurypupoBanus ITJIMC. Cocrosaus IIJIMC. Hauano padots ITJIMC nocne
koHpurypuposanus. Kackaguposauus [IJIMC npu koHGUTYpUPOBAHUU.

Jlutepatypa k Teme 6: [ 1, 7, 8]

Tema 7. Cospemennsie mexnonoeuu npoekmuposanus LIV na ILTHC.

ConepxxaHue TeMbl 7:

[P-sapa u ux pazHoBugHOCTH.  BceTpoennsie (anmaparasie, hard [P-core) wu
norpy»xaemsbie (mporpammusie, soft [P-core) IP-sapa. BcTpoenubie 6510ku naMsITH U
ymHOxuTenu. Texnonorust npoektupoanus Ha [IJIMC Ha 6aze apXUTEKTypbI «C
oOwelt muHoM». BcerpauBanue mukponpoueccopoB (MII) 1 MUKpPOKOHTpOILIEPOB




(MK) B IIJIUC. TIlporpammupoBanue BcTpoeHHbIX MIT u MK Ha acceMOJepe.
Ucnonp3oBanne sa3pikoB C u CH++ mng nporpammupoBanuss MIlu MK
[IpoexktupoBanue coocrBenHoro IP-sapa B CAIIP. Cucremsl Ha mporpaMMHPYEMOM
kpuctamie (SoPC) na 6aze [IJIMC. IIpoextupoBanue SoPC Ha 6a3e coueraHus
APXUTEKTYp «C  TPOU3BOJBHBIMH  CBSI3IMH» H  «C  OOmeNd  IHUHOWY.
CnenuanuszupoBansbie [P-aapa. [{ludpposas 06padboTka curnanoB Ha 6aze [IOC-saep.
[IpoekTupoBaHus CBEpX BLICOKOCKOPOCTHBIX YCTPOUCTB Ha 0a3e BCTPOCHHBIX sI/IEP
npuemonepenaryukoB. [IpoexktupoBanue NutepHet ycrpoiictB Ha 6a3e [IJIUC co
BCTPOCHHBIMH SIAPaMHU.

Jluteparypa k Teme 7: [1, 3, 6]

Tema 8. Muposwvie npoussooumenu IIJIUC u 10 onsa ux npoexmupoganusi.

ConepxaHne TEMBI &:

CAIIPs1 FOUNDATION u ISE ¢upmer XILINX. CAITPet MAX u QUARTUS
bupmbel ALTERA. Tengenuuu pazsutuss FPGA. IIJIMC ¢ auHamudeckoi
pekondurypareir. AmnanoroBele FPGA. HcmonwszoBanme TbBIT Ha sramax
npoekTupoBanus. Mcnonb3zoBanue u paznoBugnoctu ThI' B CAIIP.

Jlutepatypa k Teme 8: [ 1, 7, 8]

3.3. IlIpakTnyeckue (CeMUHAPCKHE) 3aAHATHS

1/ OYH. Typa

No Tema paboTsI O6mewm, yac. | Jlutepa

0O0630p BO3MOXKHOCTEH U TIpoIiecca MPOSKTUPOBAHMUS

HDL-penakTopoM 1 CO3aHHE TTOBEICHYECCKON MOICIIH.

1 |0V B CAIIP Xilinx ISE u Altera Quartus. Pa6ora ¢ 2 [10,11]

Coszmanune noeaeHdyeckon moaenu 1Y B CAIIP Xilinx

2 | ISE u Altera Quartus. Co3nganue TBI' B CAIIP Xilinx 2 [10,11]
ISE u Altera Quartus
TectupoBanne HDL-monenn noBeaeH4eCKOrn MOJEIIH

3 | I1VY ¢ nomompro THI'. JlIormyeckuii CHHTE3 U CO3/IaHUE 2 [10,11

RTL-monenu L1Y

TectupoBanne RTL-monenu 1Y ¢ momonisro ThI'

Coznanue cooctBernoro IP-supa B CAIIP Xilinx ISE

Coznanne FPGA-monenu 1Y B CAIIP Xilinx ISE u
Altera Quartus

3HAKOMCTBO ¢ oT/i1agouHbpIMu mtatamu Ha [TJIMC

0 || N ||k

[Torpyxenne FPGA-moaenu LY Ha ueneBoe
YCTPOMCTBO (TL1aTY)

HUTOIO: 17

3.4. JlabopaTopHbIe padoThI

No Tema paGoTsl O60bem, | Jlutepat
/1 4yac. OYH. ypa
1 | IIpoextuposanue 1Y na 6aze HDL- u FPGA- 6 [9, 10]
texHoJsioruid B CAIIP XILINX ISE




2 | Pazpabotka B CAIIP XILINX ISE CPLD-monyns LIY 6 [9, 10]
Ha 6aze [IJIMC COOLRUNNER-II
3 | Pazpabotka B CAIIP XILINX ISE I1VY Ha 6aze 6 [9, 10]
otnagouHo# maatel COOLRUNNER-II STARTER KIT
4 | Pazpabotka B CAIIP XILINX ISE FPGA-monyns 1Y 8 [9, 10]
Ha 6aze [IJIMC SPARTAN 3
5 | Pazpabotka B CAIIP XILINX ISE I1V nHa 6a3ze 8 [9, 10]
otrianounoit iatel SPARTAN-3E STARTER KIT
NUTOI'O: 34
3.5. CamocrosiTesibHast padoTa CTyJAeHTa
Ne Bunbl camocTosTenbHON paboThI CTyI€HTa O0bewm,
n/m yac.
1 WN3ydenue JIEKIIMOHHOIO MaTepuaia 12
2 [ToaroroBka K NPaKTHUYECKUM 3aHIATHSIM 2
3 [ToaroroBka Kk J1abopaTopHBIM paboTam 2
4 BrinosHeHHE KYpCOBOTO MPOEKTA 36
5 BrinonHeHne KypcoBoit pabOThI 0
NUTOI'O: 52

3.6. KypcoBoii npoekT (padora), MHAMBHAYAJbHOE 3aIaHHe

[IporpamMmoil AMCUUILIMHBI IPETYCMOTPEHO BBIIIOJIHEHUE CTYJICHTAMU KYypPCOBOTO
npoekTa. Temarnka KypcoBoro mpoekra cBsizana ¢ pazpadorkoit HDL-, RTL- u FPGA-
mozeneit 1Y, opuentupoBanHbiXx Ha peanuzanuio Ha [IJIMC, cornacHo BapuaHTa
3aJaHus, IpUBeAEHbI B [ 11].

['paduaeckas yacTh mpoeKTa TOJDKHA COACPKATh CTPYKTYpHBIE cxembl LY u ero
RTL- u FPGA-Moznenelt, a takxke pe3yiabTaThl UX MOJICIIUPOBAHUS, CXEMY PECYpPCOB
CHCTEMBI.

BrimonHenne Bcex BHAOB pabOT TMpoeKTa JOJDKHO 0a3upoBaThCsl Ha
MaKCHMaJIbHOM UCII0JIb30BaHUH MPOTPECCUBHBIX MPOTPAMMHBIX CPEJICTB U MEPEIOBOU
TE€XHOJIOTHH.

PaGota wumeer oauHaKOBO€ TUIMOBOE MO (opMe U METOAMKE pa3paboTKH
coZepKaHuE ISl BCEX CTYAECHTOB.

O0beM MOSICHUTENIBHON 3aMCKUA KYpCOBOTO ITpoekTa — He 6oiiee 40 cTpaHul
MaIIMHONUCHOTO TeKcTa. CTyAeHT 00s13aH 0POopMUTH pabOTy CTPOTO B COOTBETCTBUH C
TEXHUYECKUM 3a/IaHHEM U YCTaHOBJICHHBIMU TPEOOBaHUSIMHU.

4 ®OHJA OHEHOYHbLIX CPE/CTB

4.1 Kpurepum " mMKAJBIAJAS  HHTErPUPOBAHHOW OLEHKH YPOBHSH
c(hopMHUPOBAHHOCTH KOMIIETEHUM i

COCI’I’ICIGJZ}Z}OI/L;CZ}Z KomnemeHyuu — nojiHoma 3HAHUU



- HYJICBOM YpOBEHb: HEBEPHBIC, HE apTyMEHTUPOBAHHBIC, C MHOXECTBOM I'pPyOBIX
OIHUOOK BHITIOJTHEHHUE JIA0OPATOPHOU pabOTHI M OTBETHI Ha BOIIPOCHI. YpoBeHb
3HAHUN HUKE MUHUMAJIbHBIX TPEOOBAHMIA;

- MUHUMAaJIbHBIA ypOBEHB: T1abopaTopHas paboTa BBIIIOJIHEHA HE TOJHOCTHIO, IO paboTe
JAHbl HE TIOJHbIE, HETOYHBIE W HEAPTYMEHTHPOBAHHBIE OTBETHI HA BOIIPOCHI.
JlonymeHo MHOro rpyobix OmHMOOK. YPOBEHb 3HAHMU HHUXXE MUHHUMAaTbHBIX
TpeOOBaHUII;

- TMOPOTrOBBIM YpOBEHB: JlabopaTopHas padoTa BBINOJHEHA HE MOJHOCTBIO, JaHBI
HEJ0CTATOYHO MOJIHBIE, TOYHbIE U aPTYMEHTUPOBAHHBIE OTBETHI HA BOIPOCHI. [1110x0
3Ha€T TEPMHUHBI, OINpPEJCICHUS] M TMOHSTHUS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOUIIEHUS, TPUHIUIBL. [[onyIIeH0 MHOTO HErpyOBbIX OLINOOK;

- CpeHuM ypOBeHb: JJabopaTopHas padoTa BINOJHEHA MPAKTUYECKH MOTHOCTHIO, JaHbI
JIOCTATOYHO MOJHBIE, TOYHBIC U APTYMEHTUPOBAHHBIE OTBETHI HA BOMPOCHL. B 11eom
3HAET TEPMHUHBI, OIPENCICHUS M TOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILEHUS, MPUHUHUIIBI. JIOMyIIeHO HECKOIBKO HErpyObIX OIIHOOK;

- IPOJIBUHYTHIN ypOBEHbB: 1a00opaTopHas paboTa BIINOJIHEHA TPAKTUUYECKH TOJTHOCTHIO,
JIaHBI MTOJIHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI HA BOIIPOCHI. 3HAET TEPMUHBI,
ONpEeNIETCHUS U TOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOIIECHHUS, IPUHIIMIIBL.
Jlonmy1eHo HECKOIBKO HErpyOBbIX OLINOOK;

BBICOKUI YPOBEHb: JlabopaTtopHas paboTa BhINOJHEHA [MOJTHOCThIO, JIaHbI MTOJIHbIE,
TOYHBIE W apPryMEHTHPOBAaHHbIE OTBETHl Ha BOMNPOCHL. 3HAET TEPMUHBI,
ONpeJIeTICHUS U IOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOILIECHHUS, IPUHIIMIIBI.
JIomyIIeHO HECKOJIBKO HETOYHOCTEH.

Cocmasnsaowas KomnemeHyuy — yMeHUs.

HYJICBOH YPOBEHB: IIOJIHOE€ OTCYTCTBHE MOHUMAHUS CYTH U METOJIUKH PEIICHUS
nabopaTopHO# pabOThI, AOMYIIEHO MHOXKECTBO IpyOeHIINX OMMOOK, 3aJaHus HE
BBIIIOJIHEHBI BOOOIIIE;

- MHUHUMAQJIBHBIM ypOBEHb: cJIa00€ IMOHMMAaHHUE CYTH W METOIUKH PEIICHUs
nabopaTopHO# pabOThI, TOMYIIEHBI TPyObIe omMOKHU. Permenust He o0ocHOBaHbI. He
yMEET UCIOJIb30BaTh HOPMATUBHO-TEXHUYECKYIO TUTEPATYPY;

- TIOPOTOBBIM YPOBEHB: JOCTATOYHOE IMOHUMAHHE CYTH M METOIUKH pEIICHUs
JabopatopHO paboThl, AOMYyIIEeHBI OIMOKU. PernieHus He Bcerja 000OCHOBAHBI.
YMeeTr  UCMONB30BaTh  HOPMATHBHO-TEXHUYECKyIO  Jtepatypy.  Cmabo

OPHUEHTHPYETCS B CIICIUAILHON HAyYHOU JTUTEPATYPE;

CPEIHHI YPOBEHB: B IIEJIOM ITOHUMAET CyTh M METOJIUKY PEIICHUs 1abopaTOpHOI
paboThI, TomyIieHbl omuOKu. Pelienus He Bcerjia 000CHOBaHbI. Y MEET UCIO0JIb30BATh
HOPMAaTHBHO-TEXHUYECKYIO U CIICIUAIBHYIO HAYYHYIO JTUTEPaTypy;

- MPOJIBUHYTHIM YPOBEHB: B 11€JIOM ITIOHUMAET CYyTh M METOJAUKY PEIIeHUS 1a00paTOPHOM
paboThl, gomymieHbl HETOYHOCTH. CrocoOeH O00O0CHOBAaTh pEIICHHS. YMeeT
UCIIOJIb30BaTh HOPMATUBHO-TEXHUYCCKYIO M CIICHHAIBHYIO HAYIHYIO JTUTEPATyPy;

- BBICOKHMH YPOBEHb: ITOHMMAET CyTh U METOJIUKY PEIICHHS 1a00paTopHOI pabOTHI.
Cnioco6eH 000CHOBATH PEIICHUs. Y MEET HCTOIB30BaTh HOPMATUBHO-TEXHUYECKYTO
U CIICIUATBHYIO HAYYHYIO TUTEPATYPy, IEPETOBOM MPONU3BOICTBEHHBIN OIIBIT.

Cocmaeﬂmomaﬂ KomnemeHyuu — graoeHue HasblKamu



- HYJEBOM YpPOBEHb: HE JAEMOHCTPUPYET BIIAJCHUE HABBIKAMU BbIIIOJIHECHUS
npodeccuoHallbHbIX 33/a4. He MOKeT BBIOIHUTD 3a/1aHuUS;

- MUHUMAQJIbHBIM YPOBEHb: HE JEMOHCTPUPYET BIAJCHUE HABBIKAMU BBIITOJIHEHUS
npodeccuoHaNbHBIX 3a1ad. VICHBITBIBA€T CYIIECTBEHHbIE TPYIHOCTH TpHU
BBIITOJTHEHUH OTIEIIBHBIX 3a1aHUM;

- IOPOTOBBII YPOBEHb: BIAJCET HABBIKAMU BBIITOJIHEHUS TPO(PECCHOHAIBHBIX 3aa4
Ha [IOPOTOBOM YPOBHE. 3aJJaHHsI BBITOJHAET MEIJICHHO U HEKAYECTBEHHO;

- CpeIHMI YpOBEHb: BIIaJIe€T HABBIKAMU BBINOJHEHUS MPOPECCUOHATBHBIX 3a/1ay.
3aaHusl BBIMOJHSAET HA CPEAHEM YPOBHE MO OBICTPOTE U KAYECTBY;

- TNPOABHHYTHIM ypOBEHB: BIJIAJICET YBEPEHHBIMM HABBIKAMU  BBIIIOJHEHHUS
npodecCHOHANIbHBIX 337]a4. BBICTPO M KaueCTBEHHO BBIMIOIHSET 3aJaHusl, MHOTJa
JOIIyCKasi HE3HAYUTEIIbHBIE IIOTPELIHOCTH;

- BBICOKMH  ypOBEHb:  BJIAJICET  YBEPCHHBIMU  HABBIKAMU  BBIIIOJHEHMUS
npodeccuoHaNbHBIX 33/1a4. BBICTPO M KaUECTBEHHO BBIMOJIHSET 3a/1aHus,  NpHU
HEOOXOIUMOCTH JJEMOHCTPUPYS TBOPUECKUN MOAXOI.

Obobwennas oyenka chopmuposanHoOCmu KOMnemeHyull
- HyJICBOU YPOBEHB: Ha HYJICBOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIONINE; OTHA
WU JBE U3 TPEX, OCTaJIbHbIE — Ha 00JIee BLICOKOM YPOBHE;
- MHUHUMAJbHBIA YpPOBEHb: HAa MHUHUMAJIBHOM YPOBHE C(HOpPMHUpPOBAHBI: BCE
COCTABJIAIOIIUE; OJHA UJIU JBE U3 TPEX, OCTaIbHbIE — HA 00JIee BLICOKOM YPOBHE;
- IOPOTOBBIN YPOBEHB: HA MOPOTOBOM YPOBHE C(HOPMUPOBAHBI: BCE COCTABJISIOIINE;
0JIHa WJIM JIBE U3 TPEX, OCTaIbHbIE — Ha 00JIee BHICOKOM YPOBHE;
- CpEIIHHMI YPOBEHB: Ha Cpe/IHEM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIONINE; OHA
WU JBE U3 TPEX, OCTaJIbHbIE — Ha 00JIee BHICOKOM YPOBHE;
IPOJBUHYTHI ypPOBEHb: Ha TIPOJBHHYTOM YpOBHE C(HOPMHUPOBAHBI: BCE
COCTAaBIISIFOIIME; OJHA WU JIBE U3 TPEX, OCTAJIbHBIE — HA BBICOKOM YPOBHE;
BBICOKMH YPOBEHb: Ha BBICOKOM YPOBHE C(OPMHPOBAHBI BCE COCTABJISIOIIUC
KOMIIETCHITUH.

4.2 Bonipocekl K 3K3aMeHY U IPUMeP IK3aMEeHAIMOHHOI0 OujieTa

Bonpocs! K 3K3aMeHy:
Yewm cranpaptasie BUC otnnyaroTcs OT cienuanu3upoBaHHbIX ?
Jaiite xpartkyto xapakrepuctuky SPLD m CPLD, onumwure npuHOIUD UX
nevictBus. Uro oobeaunsier stu tunbl [JIVC 1 uTo pazbeguHseT.
3. Omummwmre npunuun nevicreud [IJIMC tuna FPGA,  yeM oHu oTiaM4aroTcs ot
SPLD u CPLD.
Uro takoe SIOA (HDL), kakoBO X Ha3HaUeHHUE?
Kakue ocHoBHbie SOA (HDL) Bbl 3HaeTe?
Kakue dyukiun BemonusaoT SOA (HDL)?
Oxapaxkrepusyiite kpatko HDL&FPGA-texnonoruu npoektupoBanus KC.
HazoBute ocHOBHBIE 3Tanbl TpoekTupoBanus Ha 6aze HDL&FPGA-texnonoruit
npoektupoBanus KC.
[lepeuncnure ocHOBHBIE 3Tarbl IpoekTUpoBanus LY na 6aze HDL-monenu LY.
10. OnummTe YKpYNHEHHBINA aaropuT™M NpoeKTupoBanus Ha 06aze HDL-monenu.
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YUro takoe mnoseneHuyeckas HDL-moxens, Kak oOHa co3maeTcs, M Kakue
TpeOOBaHUS K HEW MIPEABSIBISIIOTCA?

Urto Takoe CHUHTE3UpyeMoe M HecuHTe3upyemoe noamHoxkectBa AOA u
cuHTe3npyeMas rnosenenyeckass HDL-monens?

Kak nposepsercs nosenenueckas HDL-monens Ha cCHHTE3UpyeMOCTh?

Yro takoe testbench-reneparop (THI'), kakoBa ero cTpykTypa U Ha Kakux 3Tamax
MPOEKTUPOBAHUS OH MPUMEHSTCS?

Uto mpoBepsTca B X0/i€ moBeaeHYeckoro moaenupoBanuss HDL-monenu 1[Y?
OnummuTe Npouecc CUHTE3a JOTHYECKOU CTPYKTyphI LY.

Yrto RTL-moxens I1Y?

Kaxk nposepsarcs RTL-monens?

Kakue Bo3MoxkHbI o1inOku B xoze nocrpoerus RTL-monenn?

Kaxk yctpanstorcs omubku RTL-monenu?

Kak ctpoutca FPGA-monens LY 1 Ha kakoi ocHOBE?

Kaxk nposepsarcs FPGA-monens?

Kakue Bo3MoxkHbI omuOku B xo¢e nmocrpoeruss FPGA-monenn?

Kak ycrpansttorest ommnbku FPGA-monenu?

TectupoBanne FPGA-monenmn ¢ mnomompto ThI,  ucnpasieHue ommodOOK
peanu3anuu.

Onummte KpaTko npouecc kKonpurypuposanue [TJINC.

Kak ocymectisercs norpyxenne FPGA-monenn Ha nieneBoe yCTporucTBO?
Kak ocymectrisercsa ornanka FPGA-Monenu Ha nieneBom yctpoiictse?
Packpoiite ab6peBuarypy SPLD.

Uto Ttakoe PAL-apxutektypa?

Kakue paznosuanoctu [IJIMC tuna SPLD Bei 3Haete?

Onuimure K1accuyecKyro apxutekrypy SPLD.

Urto takoe matpuubl Tuna 1M u MJIN, kakyto posib ouu BeinoJiHstoT B IIJIMC?
Onummmute npuHun nporpammupoBanus SPLD Ha dusudyeckom ypoBHe.

Urto Takoe Makposiueiika?

Uro takoe [1JIM (PLM), [IMJI (PML) u GAL, uem oHu pa3znuyarorcs?

Kak pacmmputs npoekt LY Ha SPLD no unciny TepmoB?

Kaxk pacmmputs npoekt LY na SPLD no uncny BxonoB?

Kaxk pacmmputs npoekt LY na SPLD 1o uncny BeIxonoB?

Kak peanusytorcs B mpoekte LY na SPLD TpexcraOuibHble U JBYHAIIPaBICHHBIE
enu?

YT0 Takoe KOMOWHAIIMOHHBIE U ITOCJIea0BaTeIbHbIe SPLD?

HazoBute 06001eHHbIe XapakTepuctuku SPLD.

Ykaxute 00acTh MPUMEHEHUS M TEXHUUECKHE BoO3MOxkHOCTH SPLD.
Packpoiite ab6peBuatypy CPLD.

Urto takoe PAL-apxurektypa?

Onumure npuHnun aevctsus CPLD.

Uem CPLD otnuuaercst ot SPLD?

Kakue paznosuanoctu [IJIMC tuna CPLD Bgi 3naeTe?

Onummte kinaccuueckyro apxurektypy CPLD.

Hasosure ocHoBHBIE Y3161 CPLD.

Yo Takoe nmporpaMMupyemasi MaTpuIa COSTUHEHNN?
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Uro Takoe ¢pyHkimoHanbHbii 6110k CPLD?

Uto Takoe MakposTUeKu?

UYrto Takoe pacnpeneseHne TEPMOB U KaK OHA OCYILECTBIISIETCA?
OmnummmuTe cxembl BBoJ1a/BhiBo1a MH(GopMmaruu B CPLD.
Omnwumure cTpyKTypy 610Ka BBoAa/BeiBoga (bBB) CPLD.
Kakumu Bo3moxkHocTsIMU 001a1atoTr bBBB?

OnumuTe TEXHUYECKUE XAPAKTEPUCTUKU U (YHKIIMOHAJIbHBIE BO3MOXHOCTH
CPLD.

CpaBuure CPLD ¢upm Xilinx u Altera.

Packpoiite ab6peBuarypy FPGA.

Onumure npuHuun aercreus FPGA.

Yem FPGA otnuuaercs ot SPLD u CPLD?

Uto Takoe RAM-apxurekrypa orinuuaercs ot PAL-apxurtexrypa?
Onumure K1accuyeckyro ctpykrypy FPGA.

KaxoB npuniun peanuzaruu ¢pyukmnuii B FPGA?

HazoBute ocHoBHbIe 6510Kku FPGA.

UYro Takoe KoMMyTUpyeMbIit morudeckuit 61ok (KJIb)?

Yro takoe rerepatop ¢pynkuuit (LUT)?

[lepeuncnure BapuaHThl peanu3anuu pyHkuuii Ha 6aze LUT.
OnummTe Ha3HaYEHUE U CTPYKTYpy Osoka BBojia/BbiBoj1a (bBB).
Onummute uHTepdeiic BBoga/Beioga B FPGA.

Kak opranuzoBanbl Mexxcoequuenust B FPGA?

Uto Takoe JoKalbHasi MaTpPULla TPACCUPOBKU?

Uro Takoe npsMbIe CBSI3H?

Kak peanuzyercst cunxponuzanus B FPGA?

Kak opranmsyercss mepeHOC CHTHAJIOB IMpU peaiu3alud apuPMeTHYeCKUx

onepauuii?

Yro Ttakoe TeHeBoe O3Y?

Onumurte Bo3MoxkHOCTU ucnoib3oBanus O3V B FPGA.

Hazosute Bce Bapuantsl peanuzainuu O3Y B FPGA.

Yro Takoe peructpoBoe O3V, kak OHO CTPOUTCS?

Yro Takoe brnounoe O3Y, kak oHO cTpouTcs?

Kak ctpoutca O3V na 6aze LUT?

Kak peanuzanus 113Y B FPGA?

Onummte crpykrypy FPGA tuna Virtex.

Onummte crpykrypy FPGA Tuna Virtex Spartan.

Kakyto ocHOBHY10 0COOE€HHOCTh UMeeT Kopryc Tuna BGA?
Hazosute Tunoseie ctpykTypsl LY Ha ITJIMC tuna FPGA u CPLD.
Onummute nporecc 3arpyska konpurypanuu B [IJIUC.

Kak Boinonusercst nporpammupoBanue [IJIAC B I1Y?

Kak mosxHo 3amututh npoekta Ha [IJIC ot konupoBanus?

Kak BeITIOTHAETCS peKUM MTOHUKEHHOTO TToTpedaeHus snepruu [IJINC?
Kak MoxHO onieHuth notrpedisiemyto MoutHocTs [TJINC?

Kak M0HO o1ieHuTh TemnepaTypHbii pexxum [IJINC?

Ha3zosute pexumsl koHpurypuposanus [IJINC.

Hazosute Bo3Moxubie cocTtosiaust [TJIAC.
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. Kak ncnonb3yrores u kakoBbl uMerorcs pasHosuguoctu ThI' B CAIIP?

121

Onumute npornecc Hayana padotsl [TJIMC nmocne koHGUryprupoBaHus.

Kak Beimmonusercs kackanaupoBanue [IJIMC npu kondurypupoBanuu?

Urto takoe [P-sapo? HazoBute paznoBuaHoctu [P-saep.

Urto takoe BctpoeHHoe [P-a1po? Uto Takoe nporpammuoe IP-sapo?

Onuiunre, Kak yCTPOEHbI BCTPOEHHbIE OJIOKU MaMSITH U YMHOXKUTEIIH.

Yro npencrasiser codboit Texnomorus npoexktuposanus LY na ITJIMC na 6a3ze
APXUTEKTYPhI «C OOIIEH ITUHON» ?

Urto mpencraBiasieT coOoi  BCTpoeHHble  Mukpompoueccopsl  (MII) wu
MukpokoHTpoieps! (MK) B IIJINC.

Kakue Bctpoennsie MIT u MK Bro1 3HaeTe Ha [TIJIMC Xilinx u Altera?

MO>KHO JI1 BBIIIOJHATH MporpaMMupoBanue BcrpoeHHbIX MIT Ha accemOnepe?
Hcnons3yrores nu s13b61ku porpamMmuposanre C u C++ mi nporpaMMHUpOBaHHUs
MII u MK?

Kak MoxHO co3nath cooctBeHHOE IP-s171p0?

Yro Takoe cuctema Ha mporpammupyemom kpuctaie (SoPC) na 6aze [TJIMC?
Kak crpoutcss SoPC Ha ©0a3e codeTaHusi apXUTEKTyp «C MPOU3BOJbHBIMU
CBSI3SIMI» U «C OOTIEH IMUHON?

Kakue cnennanuzupoBansbie [P-sapa Bel 3HaeTe?

Kaxk ocymectnsiercs mudponas o0padoTka curnano Ha 6a3e [{OC-snep?

YTto Takoe BCTPOEHHOE CBEPXBBICOKOCKOPOCTHOE AJIpO MpUeMOoIiepeaTunKa’?
Kak BbINOIHSAETCS MPOEKTUPOBAHUE CBEPXBBICOKOCKOpOCTHBHIX LIY Ha  0aze
[JIAC?

Kak peanusyercs npoexktupoBanue Mutepuer-ycrpoiicts Ha 6a3e [IJIUC co
BCTPOEHHBIMH siApaMu?

Hazosute CAIIPsI nist npoexktupoBanus [IJIMC ot dupmer XILINX.

Hazosute CAIIPsI miist npoextupoBanust [IJIMC ot pupmbr ALTERA.

KaxoBbl ocHOBHBIE (yHKIIMH 1 BO3MOkHOCTU peanu3ytorcs B CAIIP I[TJINC.
KaxkoBsl TeHnenuu pazsutus FPGA?

Yro takoe ITJIMC ¢ nmHAMHUUYecKoi pekoHpurypammeii?

Yrto takoe ananorossie FPGA?

Kak ucnonb3syrorcs TBI' Ha 3Tanax npoexkTupoBaHus?

IIpumMep 3K3aMeHALlHOHHOIO OMJIeTAa:

TOVYBIIO «JJOHELIKU HAITMOHAJIbHBIN TEXHUYECKWUIN YHUBEPCUTET»

ITporpammMa MOATrOTOBKU: MarucTpaTypa

Hanpasnenue: 09.04.01 MndopmaTrka u BEIMUCIUTETbHAS TEXHUKA

Maructepckas nporpamma: [Iporpammuoe o0ecrieueHre CpeACTB BEIYUCIUTENIbHON TEXHUKI
Cemectp: 2

VYyebnas nucuurummaa: [IporpammupoBanue HDL-moznenelt nudposbix yecrporictB Ha 6aze FPGA-
TexHosoruil npoektupoBanus KC

BUJIET Ne §

1. Kakue u3 cnenyromnux oneparopoB sa3bika VHDL nognepxxuarorcs npu RTL-cunTtese?

A) Onieparopsl Ha3HAUEHHsI CUTHAJIOB C 3ajiepkKamu; B) OnepaTopbl Ha3HaYEHUsI CUTHAJIOB 0€3
3agepxek; C) OmepaTopbl HA3HAUYEHUS CUTHAJIOB C MHOXKECTBEHHBIMHU TpaH3aKIusaMu; D)
oIepaTopbl Ha3HAYEHUsI IEPEMEHHOMN



2. Ha xakux atanax npoektupoBanus LY na [IJIMC ucnons3yercs testbench-reneparop?
A) Coznanune nosenenyeckoit HDL-monenu 1{Y; B) RTL-cuntes LIY; C) Co3nanne FPGA-
monenu; D) Otnagka FPGA-Monenu Ha 11e1eBoM ycTpolicTBe (Ha I1are)

3. Kakoro tuna ommnoku nposepsroTcs Ha sTane cozganust FPGA-monenu 1LV?

A) ommOKM OBEICHHS

B) nanuuue necunresupyembix HDL-koHCTpYyKITMit

C) nMHAMUYECKHE OIIMOKHU

VY TBepKIeHO Ha 3acelaHnu KadeIpbl KOMIbIOTEPHON MHXKEHEPHH,

nporokon Ne  or . 2023 r.

3aB. xadenpoii Anompuenko A.SI.  Dk3ameHarop MansueBa P.B.

KPUTEPUU
OLIeHMBAHMS IK3aMEHAIlMOHHOH padoThI
no aucuuruinbe «IIporpammupoBanne HDL-moneneit nndpoBbIx ycTpoiicT Ha 6aze
FPGA-texnonoruii npoektupoBanust KC»
i1 o0yyaromuxcs o Harnpasienuto 09.04.01 MudopmaTrika 1 BEIYUCTUTENbHAS] TEXHUKA
(maructepckast mporpamma - [IporpamMmHoe obecrieueHue CpeicTB BHIYUCIUTENIbHON TEXHUKHN)

DK3aMeH NPOBOAMTCS B BUJIE TecTUpoBaHUA. Mmeercs anekTponHas 6a3za u3 123 Borpocos B
COOTBETCTBUH C TEMATHKOM, NepednciaeHHoN Boime. TecT conepkut 30 BonpocoB. [l kaxxaoro
BOIIpOCa NPUBOAATCS 3-4 BapuaHTa OTBETA, OAWH WM HECKOJIBKO M3 KOTOPBIX SBISIOTCS
IIpaBHUJIbHBIMU. Bo3mokHEI BOITPOCKEI, B KOTOPBIX HET HU OAHOI'O IPaBUJILHOI'O OTBCTA. Ka>1<)151171
BOINPOC OLICHMBAETCs B 2 Oaiia Ui CTYACHTOB OYHOM U 3a04HOM opM 00yueHust (UTOro,
MaKCHUMaJIbHOE KOJIMYECTBO 0ayIoB dKk3aMeHa — 60).

VY TBepkaeHO Ha 3acelaHuu KadeIpbl KOMIbIOTEPHASI HHKEHEPUS,
poTokoJ Ne or . .2023 r.
3aBeayrommii kadeapoit Amnormpuenko A. f.

4.3 Kputepum on,eHUBAHUA

Texkymuii  KOHTpOJb 3HAHUM  CTyJE€HTa OYHOM (QopMbl  OOydEHHS
OCYILIECTBIISETCSA MO pe3yJIbTaTaM BBIITOJHEHUS J1a00OPaTOPHBIX PadoT.

Texkymii  KOHTpPOJb  3HAHMM  CTyJEHTa 3a04HOM  (Gopmbl  00yuyeHUs
OCYILIECTBISIETCA MO  pe3yjbTaTaM  BBINOJIHEHUS  JTAOOpAaTOpHBIX  paboT U
CaMOCTOSITEJIbHOTO U3YUYEHHUS MaTepuaa.

Pacnipenenenue 0amioB TEKYIIEro KOHTPOJIS padOThI CTYAEHTA HA IPOTAKEHUU
CeMeCTpa MPUBEIECHO B TaOIHIIE:

Bun Harpysku MaxkcumaibHbie Dopma KOHmMpOois
banner
JI1s1 cTyACHTOB 0YHOM (hOpMBI OOYUCHUS
1 naboparopHas paboTa 8 JleMoHCTpanus pe3yJibrara

JabopaTopHON pabOThI HA DKpaHe
KOMITBIOTEPA, OTBETHI Ha BOIIPOCHI 110
KOJy IPOTPaMMBI U TeME PaOOThI

2 naboparopHas padoTa
3 maboparopHas paboTa
4 maboparopHas paboTa
5 mabopaTtopHas pabora
HUTOI'O: 40

JUist cTyIeHTOB 3a04HOM (POPMBI OOyUEHHUS
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1 maGopaTopHas pabora 5 JlemoHCcTpaius pe3yibTaTa

2 mabopaTopHas paboTa 5 Ja00paTopHOM pabOTHI HA DKpaHe

3 nmaboparopHas paboTa 5 KOMITbIOTE€PA, OTBETHI Ha BOIIPOCHI TIO
CamocTogTenprHoe 25 KOJIy POTPaMMBbI U TeMe pabOTHI
W3YUYCHHE MaTepuaja

HNTOI'O: 40

Kputepumn oueHnBaHUA nabopaTopHbIX paboT

OuenuBanue npopoauTtcs mo 40-6aapHOM 1IKase.

Bricmias orieHKka 1o J1abopaTopHOil paboTe BBICTABIISIETCS, €CIIU CTYIEHT BOBPEMS
caas 1abopaTOpHYI0 paboTYy, BHIMOJHUI BCe TpeOOBAHMS K HEH U CMOT OTBETUTH Ha BCE
BOIPOCHI IIPH 3aLIUTE JIA0OPATOPHOU pabOTHI.

80 % OT MakCcUMaJIbHOW OLIEHKH 10 J1a00paTopHO paboTe BHICTABISIETCS IPU
YCIIOBUM HECOOJIOJEHUSI HEKOTOpPBIX TpeOoBaHUMN K JlabopaTopHOM pabore, He
KPUTHYHBIX JUIsl yCBOCHUS TEMBI JIAOOPAaTOPHOI pabOThI, WU MPU 3alIUTe JaOOpaTOpHOU
paboThI CTYIEHT HE CMOT OTBETUTh Ha BCE BOIIPOCHI, CBSI3aHHBIE C TEMOM 1a00paTOpHOI
paboTel. OgHAaKO OTBETHl CTyJEHTAa HE JaloT MPEANoChJIOK YCOMHHUTBHCS B
CaMOCTOSITEJIbHOCTH BBITIOJIHEHUS 3a/JaHUSI.

60 % oT MakCHMaJIbHOW OIIEHKHU MO JabopaTopHON paboTe BHICTABISIETCS B TOM
ClIyyae, KOTJla OTBETHI CTYJEHTa FOBOPST O HECAMOCTOSITENbHOCTH BBIITOJIHEHUS 33/ 1aHUS
U HE YETKOM MOHUMAHHUU TEOPUH, CBSI3AHHON C TEMOU J1Ta00paTOPHOU pabOTHI.

Ecnu cTyneHT He MOXKeT OOBSICHUTD BHITIOTHEHHBIC 3a/JaHusl, paboTa CUNTAETCS HE
3aCYNTAaHHOW W CTYJEHTY BBIIAE€TCS HOBBIM BapUAHT 3aaHMUS.

HToroBas oueHka Jijisi CTYJIEHTOB J1000i (popMbl 00yUYEHUS ONPEIETAETCS MTyTEM
CYMMUPOBaHUS KOJMYECTBA OAJJIOB MO pe3yibTaTaM TEKYIIEro KOHTPOJS U IK3aMeHa.
MakcumanbHO BO3MOXKHOE KoaudyecTBo 0amioB — 100.

[lonyuennas ouenka mno 100-O0amibHON 1IKane ONpeAenseT OLEHKY IO
rocynapcrBeHHou mkane u mkaine ECTS:

CymmMma GamioB Ornenka Ouenka
o 100-6anpHOM IIKaJIe o mkaje ECTS 10 TOCYJAPCTBEHHOM IIKaJIE
90-100 A Ot1iu4yHO
80-89 B Xoporo
75-79 C
70-74 D Y 10BJIETBOPUTEIHHO
60-69 E
35-59 F He
0-34 F* YAOBJIETBOPUTEIBHO

* — ¢ 00s13aTeNbHBIM MMOBTOPHBIM U3YYEHUEM TUCITUTIIIUHBI.
4.4 IlpuMep TeKylIero onmpoca Ha Ja00PaATOPHbIX 3aHATHAX

Hanpumep, mno nadopatopHoit padote No2 Ha TeMy: «PazpaborkaB  CAIIP
XILINX ISE  CPLD-monyns 1Y ma  6aze IIJIMC COOLRUNNER-II»  mocne
JEMOHCTpALMK JTA0OpaTOpPHOW pPabOThl HA  KOMIIBIOTEPE CTYJIEHTY OYHOH (OpMBbI
00y4eHus: MOTYT OBITH 3a/1aHbI TAKHE BOMPOCHI:



Packpoiite a66pesuatypy CPLD.
Uto Takoe PAL-apxutekrypa?
Onumure npuHuun aevicteus CPLD.
Uem CPLD otnuuaercst ot SPLD?
Kaxkue paznoBunnoctu ITJIMC tuna CPLD Bel 3Haere?
Onmmmre knaccnueckyro apxutektypy CPLD.
Hasosure ocHoBHbIE y31161 CPLD.
UYro Takoe nmporpaMMupyemasi MaTpuia COeIMHEHNN?
Yro Takoe pyHKIMoHaIbHBINA 010k CPLD?
. UTO Takoe MaKpOsTueKu?
. UTO Takoe pacnupeaeseHue TEPMOB U KaK OHA OCYIIECTBIIAETCS ?
. OnummmTe cxembl BBoJ1a/BbiBOAA MH(popMaruu B CPLD.
. Onumure cTpykTypy 610ka BBoja/BeiBosia (bBB) CPLD.
. Kaknmu BozmosxkaoctssMu o61agaror bBB?
. Onuimre TeXHUYECKUEe XapaKTEPUCTUKU U QyHKITMOHAIbHBIE BO3MOKHOCTH CPLD.
. CpaBaute CPLD ¢upm Xilinx u Altera.
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4.5 KypcoBoe npoeKTupoBaHue

OueHrBaHNE KypCOBOI0 MPOEKTA MPOUCXOIUT B COOTBETCTBUU C KPUTEPUSIMU
JUISL OTIPE/ICJICHUST YPOBHS CPOPMUPOBAHHOCTU KOMIIETCHIIUHN U onleHuBaercs mo 100-
OanpHOM mKaze. [Ipu 3ToM yuuThIBaeTcsl Kak padoTa Ha MPAKTUYECKUX 3aHATHUSIX, TaK U
BBINIOJIHEHHE MMPOTPAMMHON U IpaUUEeCKO YacTU MPOEKTa, a TaKKe YCTHBIX OTBETOB
U 3aLIUTE MPOEKTA.

PaGota Ha mnpakTHYECKUX 3aHATUSIX [UJIsi CTYACHTOB OYHOM/3a04uHON (GopM
00y4eHUs OIICHUBAETCA CIEAYIOIINM 00pa3oM:

2/5 OannmoB — eciaM CTYJAGHT aKTUBHO paboTall Ha 3aHATHUM M TOKa3all
MPAKTUYECKHUI pe3yNbTaT 3aJIaHUs COTJIACHO TEME MPAKTUUYECKOTO 3aHSATHS;

1/3 Gamna — eciii CTyICHT aKTUBHO pabOTal Ha 3aHATUU,  OJHAKO OTJIAKCHHBIN
paboTarouuii Ko 3aJaHus IOKa3aTh HE CMOT;

0.5/1 Gamn — cTyIeHT NPUCYTCTBOBAJ Ha 3aHATHH, TEOPETHUECKH pa3Oupacs c
3aJlaHUEM, OJHAKO HE BBIMOJHUI MIPAKTUYECKYIO YACTh 3aJIaHHUS.

[Ipu oLleHMBaHUHU PE3YIABTATOB KyPCOBOIO MPOEKTUPOBAHUS PYKOBOACTBYIOTCS
CJIEIYIOLIMM pacipeieIeHUeM MAKCUMAJIbHO  BO3MOKHOTO KOJIMYECTBAa OAJlJIOB IO
OCHOBHBIM BH1aM paOOThI TPOEKTA:

Ne | HammeHoBaHue paOOT IO BHIMOJHEHUIO KypCOBOTO MakcuMaabHO BO3MOKHOE
/11 MMPOCKTA KOJINYECTBO OaJIJIOB
1 PaboTa Ha MpaKTUYECKUX 3aHATHIX 16 6anoB (2 6ama 3a Kaxaoe u3 8

3aHATUHN — TSI 09HOU (HOPMBI
o0OydeHnus, 4 6aoB 3a kaxaoe u3 4
3aHITHH — 17151 3204HOU POpMBI

00yJeHMS)
2 PazpaboTka moBeaenueckoir HDL-monemm 1Y 10
3 Pazpabotka ThI" u TectupoBanue HDL-monenu 1Y 10
4 | RTL-cuntes 1Y 10
5 Cozmanue FPGA-mopenu 1Y 10
6 ['padbnyeckas yacThb 10




7 OdopmiteHre TOSICHUTEIBHOMN 3aIIUCKH 10
8 3amyra KypcoBOro MpoeKTa 24
HUTOI'O 100

[Ipu ouennBanuu pazpadborku mojaenei LY yuutsiBaercs ux paboTocrnocoOHOCTh
U OTCYTCTBUE OIIHOOK.

[Ipu onleHnBaHuU rpauIECKON YaCTH OIEHUBAECTCS COOTBETCTBHUE UEPTEKEN MX
HA3HAYCHUIO, MOJAPOOHOCTh BBOAa WH(MOpManuu, a Takke O(OPMIICHHE YEPTEKEH,
COOTBETCTBHUE CTaHJAPTaM.

[Tpu onierBanuM 0HOPMIICHHS TIOSICHUTEIHPHOM 3aITUCKH YIYUTBIBACTCS TIOJIHOTA
OCBEILIEHUs KaXKIOT0 pa3/iesia, COOTBETCTBUE CTaHaapTaM O(OPMIICHHS.

[Ipu 3ammTe KypCcOBOTO MPOEKTAa YUYUTHIBAETCS  IpaMOTHOE OOOCHOBAHUE
npolecca MPOEKTUPOBAHUS, HCIOJIb30BaHUE MPOTPECCUBHBIX TEXHOJIOTUM, yYMEHHE
OOBSICHUTH MPUHSITHIE PEIICHUS U BHINOJHEHHBIC IEUCTBUS.

B pesynbratre cymMmupoBaHusT HaOpaHHBIX OallyIOB KOMHUCCHSI M3 4HCIa
npernojasaresiei kadeapbl U pyKOBOJIUTEIb KypCOBOTO TPOCKTUPOBAHUS OTIPELIseT
OKOHYATEJIbHYIO UTOTOBYIO OLICHKY.
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(VHDL) [DnekTtpoHHBII pecypc] : Kypc JIEKUMH : Uil CTYJIEHTOB HAalpaBJICHUS
noarotoBku 6.050102 "Kommnwrotepnas wumxenepus" / I'BY3 "JIlouHTY", Kad.
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JIEKTPOHHO-UH(OPMAIIHOHHBIE PecypPChI

ObC JOHHTY - http://donntu.ru/library.
Caiit maboparopuu JJoarHTY http://www.fpga.donntu.ru

7 MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCHUIIJINHBI

7.1 JlekiiuOHHBIE 3AHATHS

[Ipu npoBeieHNH TEKIMOHHBIX 3aHATHN UCIIOJIb3YETCA:
nabopatopust 4.14 «FPGA-TexXHOIOTMU NIPOEKTUPOBAHUS U IMArHOCTHKA
KC»;
MPE3eHTALMOHHAS TEXHUKA: TIPOEKTOP, KOMITBIOTEP, HOYTOYK;
KOMIUIEKT 3JEKTPOHHBIX IIpe3eHTaluil/ciaiijoB 1o Kypcy «TexHonoruu
IPOEKTUPOBaHUS U TecTupoBaHus Lupposeix ycrpoiictBs KC Ha 0a3ze HDLy;
KOHCIIEKT JIEKIIU} 110 KypCy B JJIIEKTPOHHOM BHJIE.

7.2 JlaGopaTopHbie padoThI

[Tpu npoBeneHny 1a00PATOPHBIX 3aHITHI UCTIOIB3YETCS:
nabopatopust 4.14 «FPGA-TeXHOJIOrMU NIPOEKTUPOBAHKUS U IMarHOCTHKA

KC», ocnamennas 11K, FPGA-koMmiekcamu,

ITO o6mero maznauenus: OC Windows, Microsoft office;
cnenunanm3upoBandoe [10: CAIIP Active-HDL.
coOcTBeHHas cuctema tectupoBanus 3Hanuit Advance Testig Package (ATP)
C KOMIUIeKTaMu TecToB 10 sizbikam VHDL, Verilog, C++.

7.3 KypcoBoe npoeKTupoBaHue

KypcoBoe mnpoekxtupoBanue mnpooautrcs B FPGA-nmabGoparopun (ayautopus
4.14) c ucnionp3oBanueM otiaounbix FPGA-mnar.

7.4 CamocrosiTeqibHasi padoTa

[TomerneHus 11t CaMOCTOSATEIHHOM pabOThI C BOBMOXKHOCTBIO MOAKITIOUEHUS K
cetu "HHTepHer" m oOecreueHHEM JOCTyNma B DJICKTPOHHYIO HH(OPMAIMOHHO-
00pa30BaTeNbHYIO CPEy OpraHU3alluK:  YUTaJbHBIC 3alibl, YydeOHbIE Kopmyca 2, 3
(KommproTepHast TeXHUKA ¢ BO3MOYKHOCTBIO TIOJIKITFOUCHHMS K ceTh «HTepHEeT» 1
obecreyeHrneM J1I0CTyIa B 3JIEKTPOHHYIO0 HHPOPMAIMOHHO-00pa30BaTEIbHYIO CPEAY



(OUOC JOHHTY) u sanextponno-oudiuorednyto cuctemy (3bC IPRbooks), a Takxe
BO3MOYKHOCTBIO MHJIUBUIYaJIbHOTO HEOTPAHUYEHHOTO JocTyma obyyatomuxcs B ObC

u OUOC nocpencreom Wi-Fi ¢ mepcoHanbHBIX MOOUIIBHBIX YCTPOUCTB.
OC - Microsoft Windows 7.
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