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AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[lenpto mpemnofaBaHUsl AUCHMIUIMHBI SBISETCA H3YYEHHE COBPEMEHHBIX
METOJIOB TPOEKTUPOBAHUSI IUMPOBBIX YCTPOHCTB C UCIOJIB30BAaHUEM CHUCTEM
apromaruzauuu npoektupoBanus (CAIIP), s3pikoB onucanus ammaparypsl (HDL —
hardware description language) u mporpaMMUpyeMBbIX TOJIb30BarejieM BEHTUIbHBIX
Mmarpuil (IITIBM).

JucuunnuHa sBiIsSeTCsl BapUaTHBHOM.

1.2 3agayu n3yyeHus1 TUCUUILIAHBI

OCHOBHBIMM 33/layaMU M3YyYEHMs AMCLMIUIMHBI SIBISIOTCA: OCBOEHHE SI3bIKA
onucanus anmaparypsl VHDL; oBnanenune HaBbikamu ucnoib3oBanus CAIIP Xilinx
ISE u Xilinx VIVADO; o3HakoMjieHHe ¢ XapakTepucTukamu coBpeMmeHHBIX [ITIBM;
O3HaKOMJIEHHE €O crmocobamMu  TOBBIMIEHUS AIPPEKTUBHOCTH  UCIOJIb30BaHUS
[IIIBM; o3HakomiieHHE C OCOOEHHOCTSMHU TOCTPOEHHS HHU(POBBIX CHHXPOHHBIX
CXEeM; OCBOCHHME METOA0B MojenupoBaHus 1udpossix ycrpoiictB B CAIIP;
OCBOGHHE  METOJOB  JKCHEPUMEHTATHHOW  OTJIAAKKM  IUQPPOBBIX  YCTPOUCTB;
npuoOpeTeHne HABBIKOB NPUHATHS U OOOCHOBAHUS KOHKPETHBIX TEXHUYECKHX
pELIeHU TPU NPOEKTUPOBAHUU LIUPPOBBIX YCTPOUCTB.

1.3 IlepeueHb NmJIaHUPYeMbIX Ppe3yJbTATOB OOyYEeHUS MO JAUCUMILIMHE
(MOnyJIl0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH pe3yJabTATAMH  OCBOCHMS
o0pa3oBaTeJIbHOM MPOrPaMMBbI

KOJZI1 N HanmMmeHoBaHMe nHAnKaTopa 3aI'IJ'IaHI/IpOBaHHbIe pes3ynbTaTthbl OﬁyquVIﬂ no ancuuninnHe
AOOCTWXEeHNA KomneTeHunmn

ITK-3: Cnoco0eH ocymiecTB/ISITh NPOEKTHPOBAHUE KOHCTPYKIMIA 3JIEKTPOHHBIX
cpeacTB ¢ npuMeHeHueM coBpeMeHHbIX CAIIP u nakeToB NPUKJIAIHBIX POrPaMM

I1K-3.1: Ucnonb3yeT YHUBEPCATbHbBIC U CTICIUATU3UPOBAHHBIE S3bIKU
YHUBEPCATbHBIE U MPOTrPaMMUPOBAHUS
CHEIUATU3UPOBAHHBIE SI3bIKU HCIOJIb30BaTh YHUBEPCATbHBIE U CIICIIUATN3UPOBAHHbBIE
IPOTPAMMHUPOBAHUS SI3BIKK TTPOTPAMMHUPOBAHUS
YHUBEPCATbHBIMH U CHICIIUATN3UPOBAHHBIMU SI3bIKAMU
MPOTrPaMMUPOBAHUS
[IK-3.2: Ucnonb3yeT CHEIUATHFHOE TPOrPaMMHOE 00eCTIeUeHUE NS
IIpOrpaMMHBIE CPEACTBA OOIIETO | pa3paboTKH KOHCTPYKTOPCKOM TOKyMEHTAUN
Y CHEUUATBHOTO HA3HAYCHUS MPUMEHSITH CIIEIUATLHOE MMPOTPaMMHOE 00eCTIeUeHUe
JUIst pa3paboTKu U1 pa3pabOTKU KOHCTPYKTOPCKOM TOKYMEHTaIlUH
KOHCTPYKTOPCKOM CHEIHATHHBIM IPOTPAMMHBIM 00ecTIeYeHUEM
JIOKYMEHTallUU
[1K-3.3: Odopmisier mpoektHO- | cTangapTel ECK/]
KOHCTPYKTOPCKYIO oopMIIIET TPOEKTHO-KOHCTPYKTOPCKYIO
JIOKYMEHTAIINIO B COOTBETCTBUHU | JOKYMEHTAIIUIO B COOTBETCTBUM CO CTaHIapTaMH
CO CTaHAapTaMu HaBBIKOM 0()OPMIICHHUSI TPOEKTHO-KOHCTPYKTOPCKOM
JTOKYMEHTAIIMH B COOTBETCTBUH CO CTaHIapTaMH

ITK-4: Cnocoden pa3padaTbiBaTh HM(PpPOBbIe pafuoTeXHUYECKHE YCTPOiicTBAa HA
coBpeMeHHOH 1M poBoii d1eMeHTHOM 0a3e ¢ UCI0Jb30BAHNEM COBPEMEHHbIX MAKeTOB
NPUKJIATHBIX POrpaMM




ITK-4.1: OcBenomiieH o
cucTeMax
ABTOMAaTU3UPOBAHHOTO
IPOEKTUPOBAHUSA (Janee —
CAIIP) n npukiagHbIx
nporpamm i 3D-
MOJICTTUPOBAHUS, OOIINX
NpaBHJIaX MMOJIb30BaHUS

COBPEMEHHBIN YPOBEHb MUKPOIIPOLIECCOPOB,
MHUKPONPOIECCOPHBIX CUCTEM, POTPAMMHUPYEMBIX
JIOTMYECKHUX UHTETPAIBHBIX CXEM U
ABTOMAaTH3MPOBAHHBIX CPEACTB IS pa3pabOTKH U3IeTUi
Ha UX OCHOBE.

coBpeMeHHbIN ypoBeHb cuctem CAIIP
MPUMEHSATh MUKPOIIPOLIECCOPBI, MUKPOIPOLIECCOPHBIE
CUCTEMBI, aBTOMAaTH3UPOBAHHBIE CPEACTBA JIJIS
pa3paboTKU U3/1€IMi Ha UX OCHOBE.

MPUKIAAHBIMU IporpaMMaMu i 3D- MoeTupoBaHUs

[1K-4.2: BoiOupaeT 31eMeHTHYIO
0a3y Jutst UPOBBIX
PaIHOTEXHUYECKUX YCTPOUCTB

AIIEMEHTHYIO 0a3y 1Sl IU(POBBIX PATUOTEXHUIECKUX
YCTPOMCTB

BBIOMPATh ANIEMEHTHYIO 0a3y il u(POBBIX
PaIMOTEXHUYECKUX YCTPOUCTB

HaBBIKAMHU BBIOOpA 3JIEMEHTHOM 0a3bl Ut HU(PPOBBIX
PaIMOTEXHUYECKUX YCTPOUCTB

I1K-4.3: Ucnons3yer
COBpPEMEHHBIE CPEJICTBA
pa3paboTKu UPPOBBIX
PaTMOTEXHUUYECKUX YCTPOHCTB

COBPEMEHHBIEC CPEJICTBA Pa3paOdOTKH ITUPPOBBIX
PaIuOTEXHUYECKUX YCTPONUCTB

paspabarbiBaTh HU(POBBIE PATUOTEXHUUECKHE
yCTpOMCTBA

COBPEMEHHBIMU CPeICTBaMH pa3pabOTKU HUPPOBBIX
PaIuOTEXHUYECKUX YCTPONUCTB

I[IK-6: Cnioco0eH BBINOJIHATHL MATEMATH4YeCKOe MOAeJIMPOBAHNE 00bEKTOB U
MPOIECCOB M0 TUMOBBIM METOANUKAM, B TOM YHCJIE C MCNIOIb30BAHHEM CTAHAAPTHBIX
NMAKeTOB NPUKJIAIHBIX POrpaMMm

I1K-6.1: Opuentupyercs B
IU(QPOBBIX TEXHOIOTHSIX,
BKJIrouas cuctemel CAIIP
pa3HOTO YPOBHS, ISt
MIPOCKTUPOBAHUS,
KOHCTPYHMPOBAHMUS, aHATTU3a
JaHHBIX, IOJATOTOBKHU
JIOKYMEHTAIINH, ITOCTPOCHHUS
MareMaTHYeCKUX MOJeNeH, B
TOM uHcie MeTogamu 3D-
MOJCITUPOBAHHMS

COBpPEMEHHBIE CPEe/ICTBA aBTOMATH3ALUU U
MIPOEKTUPOBAHUS

BBITOJTHITh MaTeMaTHUYECKOE MOJICTMPOBAHNE OOHEKTOB
1 TIPOLIECCOB 110 TUIIOBBIM METOJIMKAM, B TOM UHCJIE C
WCIOJIb30BaHUEM CTaHJAPTHBIX MMaKETOB MPUKIATHBIX
IIporpamMm

TI0JIb30BaThCsI IEPCOHATBHBIM KOMITBIOTEPOM, paboTarh ¢
MPOTPAMMHBIMH CPEJICTBAMH OOIIETO U CTIEHUATHHOTO
Ha3HAYCHUS

CIOCOOHOCTBIO BBITIOJIHITH MareMaTHuecKoe
MOJIETUPOBaHNE 0OBEKTOB U MPOILIECCOB IO TUIOBBIM
METOIMKaM

[1IK-6.2: Onpenensier
porpaMMHOe o0ecrieueHue,
HauOoJIee MOAXOAIICE IS
1eJiel MOCTPOEHUs MO
AIIEMEHTOB U KOHCTPYHUPOBAHUS
HOBBIX TEXHOJIOTHI B 001aCTH
PaTUOAIEKTPOHUKHU

CpeacTBa pa3pabOTKH U CO3AaHUSI UMUTAIMOHHBIX
MOJIEJIEH C MOMOIIBIO CTAaHAAPTHBIX MaKETOB
NPUKIAAHBIX IPOTrpaMM

HaXOJIUTh IPOTPaMMBbI JIJIIM CO3AaHHUs] UMUTAIMOHHBIX
Mojelen

CpeacTBaMU pa3pabOTKH M CO3/IaHUSI UMUTAIIIOHHBIX
MOJIEJIEN C MOMOILIBIO CTaHAAPTHBIX MAaKETOB
MPUKIAAHBIX IPOTPaMM

IIK-7: CniocodeH pemiaThb 3a1a41 ONTUMH3AUMHU CYIIECTBYIOIIMX U HOBBIX
TeXHHYECKNX PelieHUil B yCI0BHUSAX ANPUOPHON Heonpeae e HHOCTH ¢ IPUMeHeHHneM
NMaKeTOB NPUKJIAHBIX POrPaMMm




[IK-7.1: OcBenomién 00
OCHOBHBIX HaHpaBJ'IeHI/ISIX

METO/bl ONITUMHU3ALUHU CYILIECTBYIOIIUX U HOBBIX
TEXHUYECKUX PELICHNH B YCIOBHIX allpHOPHOU

Pa3BUTHS TEXHOJIOTUM CO3/1aHUS
PTC u POC B Poccuiickoit
Odenepanuu U 3a pyoekoMm

HEOIPEACIEHHOCTU
IIPUMEHSTh METO/BI ONITUMU3ALMH CYILECTBYIOIINX U
HOBBIX TEXHUYECKUX PEIICHUN

METOJlaMH ONTUMH3ALNN CYIECTBYIOIINX U HOBBIX
TEXHUYECKUX PELICHUN

[IK-7.2: Ilpumensier
porpaMMHOE 00ecTieueHue JIst
pa3pabOTKH MOJiesiel IPOIECCOB
U CHCTEM

porpaMMHOE oOecrieueHue sl pa3padoTKu Moaeneit
MPOIIECCOB U CUCTEM

MPUMEHSITh IPOTPaMMHOE 00eCTICUeHUE ISl Pa3padOTKH
MOJIEJIEH MPOLECCOB U CUCTEM

IPOTPaMMHBIM OOecrieueHHEM sl pa3paboTKH
MOJIEJIEN MPOLECCOB U CUCTEM

[1K-7.3: OnTumusupyer
MPOEKTUPYEMBbIE
PanUOdIIEKTPOHHBIE CUCTEMBI U
KOMILJIEKCBI

MCTOABI OIITUMH3AIUU ITPOCKTUPYEMBIX
PAAUOIICKTPOHHBIX CUCTEM U KOMIIJICKCOB
IPUMEHATH METOJbI ONTHUMH3ANH TPOCKTUPYEMBIX
PAAUOIJICKTPOHHBIX CUCTEM U KOMIIJICKCOB
MCTOAAMU ONITUMU3AINH IMTPOCKTUPYEMBIX
PAaaAUOIJICKTPOHHBIX CUCTEM U KOMIIJICKCOB

1.4 OcobOeHHOCTH peajiM3alUU IUCHHUILINHbI

SI3BIK peanu3zanuy IUCHUILIMHBL Pycckuil.

Jucuumnmaa (Moxyib) peanusyercsa 6e3 mpumenenns D0 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas padora ¢ 1.(36)
npemnoaaBaTeseM:
3aHATHA JTEKIMOHHOTO THIA 0,5 (18)
nabopaTopHBIE PabOTHI 0,5 (18)
CamocrosiTesqbHas padora
1(36)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3angaTusa
JIEKIMOHHOIO
THUIIA

3aHATUS CEMUHAPCKOTO TUIA

CeMuHapsbl u/uinu
IIpakTnueckue
3aHSTHS

JlaboparopHsie
paboThI W/unu
[IpakTHKyMBI

CamocrosiTenpHas
paboTa, ak. yac.

B Tom
Bcero yucne B
3n0C

B Tom
Bcero yucne B
aINoC

B Tom
Bcero yucne B
3n0C

B Tom
Bcero YHCIIE B
DU1O0C

1. BBeJileHHe B COBpeMEeHHbIE MeTO/bl IPOEKTUPOBAHNS HM(PPOBLIX cucTeM. TepMHUHBI M onpeiesIeHHS.

1. BBeneHrie B COBpeMEHHbIE METO/IbI POSKTUPOBAHUS
U(PPOBBIX CUCTEM

3amgaun Kypca, TpeOOBaHMsl, IepeueHb Pa3/eIioB,
auteparypa. OCHOBHBIE ONIPENIETCHUsS B 00JIACTH CUCTEM
aBToMaruzaiuu npoektupoBanus (CAIIP) nudposbix
ycTporcTB. SA3biku onucanus anmnaparypsl (HDL). Tunosoit
cuenapuii npumeHenust CAIIP na npumepe CAIIP XILINX
ISE. Coznanne npoekra. Co3iaHne BBICOKOYPOBHEBOTO
HDL onucanus. Co3ganue TECTUPYIOIIEH MPOTPaAMMBI.
Mopenuposanue. Cuntes. [IIIBM. IIpoBepka npoekra Ha
OTJIaIOYHOH ILIaTe.

2. Beenenue B CAIIP L1V ISE XILINX

3. Peanmm3anust i poBBIX YCTPOMUCTB KOMOMHAIIMOHHOTO
tuna Ha si3pike VHDL




4. Peanmm3arust 1iu()pOBBIX YCTPONCTB MOCIIEIOBATEIHEHOTO
tuna Ha sizbike VHDL

5. BBeneHue B COBpeMEHHBIE METObI IPOCKTUPOBAHHUS
UPPOBBIX cUCTEM. TepMHHBI U ONIpeIeIEeHusl.
O630p CAIIP I1V.
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2. OcHoBbI s1361ka VHDL.

1. Kparkwuii 0630p ocHoB si3pika VHDL

Onwucanue untepdeiica oobexra npoekta. CTpyKTypHOE
OINMCaHHNe apXUTEKTYphl 00beKTa npoekTa. [loBeneHueckoe
OIMCAaHUE aPXUTEKTYPBHI.

2. Tunusanug ganaeiX B a3bike VHDL. Tunbl maHHbIx
Tunu3zanus JaHHbIX. TUNBI JaHHBIX: TEPEYUCTAEMbIE TUITBI
JAHHBIX, MAaCCHUBBI, 3aIIUCH, OTTMCAHHNE T10JIL30BaTEILCKUX
THUTIOB JJAaHHBIX, aTPUOYTHI.

3. Beenenue B CAIIP 1Y ISE XILINX

4. JIekcuueckure JIeMEHTHI s3bIKa

Jlexcudeckue 31eMEHThI, KOHCTAHThI, OIMCAHUS KOHCTAHT,
nepeMeHHbIX. nentudukaropsl, mpuMepsl
MPABUIIBHBIX/HETPABUIILHBIX UICHTU(UKATOPOB; 30HBI
BUJIMMOCTH uAcHTUUKaTopoB. HTEepdelic 00beKTa, TEIo
o0wekTa. Onucanue NOpTOB BBOJA BbIBoAa. HacTpoeunbie
KoHCTaHThI. ComocTaBlieHne OJHOMY UHTepdency 00beKTa
HECKOJIbKUX Tell 00bekTa. Konduryparus oobexra npu
YCTaHOBKE.




5. IlocnenoBarenbHbIE U ApAUIEIbHBIE ONIEPATOPHI SI3bIKA
VHDL

Oco0eHHOCTH TPUMEHEHHUS MTOCIE0BATENbHBIX U
napauleIbHBIX oneparopoB. ONKcaHue Pa3IudHbIX
U(GPOBBIX YCTPOMCTB C UCIOIB30BAaHUEM PA3TUUYHBIX
OIIEpaTropoB.

6. Peanmu3anusa koHeunsrx asromaros Ha VHDL

7. Onncanue naTepdeiica Moxyist. CTpyKTypHOE ONHCaHUE
APXUTEKTYPBI MOJTYJISL.
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Bcero

18

18

36




4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBLIC U31aAHUA:

L. bu6uio I1. H. OcuoBsl si3p1ka VHDL: yuebHOE ocoOue Ji1st CTYIEHTOB
BY30B, 00y4. MO CIIEHUATbHOCTSIM BBIUMCIUTEIbHON TEXHUKH
panrolIeKTpoHUKU U nHpopMaruku(Mocksa: JIudbpokom).

2. bubuo I1. H. 3anauu nmo npoeKTUPOBaHUIO JTOTHUYECKHUX CXEM C
ucnosib3oBanueM si3bika VHDL: y4ye6. mocobue st CTyIEHTOB BY30B
(Mocksa: URSS).

3. bubwuno I1. H. Ocuossrl si3pika VHDL(M.: Coinon-P).

4. bubwuro I1. H., ABnees H. A. VHDL. DddexTrBHOE HCIIONB30BaHNE TTPH
MPOSKTHPOBAHUU TU(DPOBBIX CUCTEM: paCCMOTPEHBI MakeThI si3bika VHDL
(Mocksa: COJIOH-IIpecc).

5. [Tanwsko B. C., Psa3anues P. O., Canomaros lO. I1., Cyrak M. 1. CAIIP
ycrpoiictB CBY. OcHoBbl paktuyeckoil padotsl B "CST Microwave
Studio": yuebHoe mocobue s By30B 1o HampasieHuto 210400
"Pannorexnuka"(Cankt-IlerepOypr: CIIGIDTY "JIDTHU").

4.2 JIMueH3UOHHOEe ¥ CBOOOXHO PacCHpOCTpaHsieMoOe MPOrpaMMHOe
olecrevyeHue, B TOM YHCJIe 0T€YeCTBEHHOr0 MPOM3BOACTBA (IPOrpaMMHOe
o0ecnevyeHne, HA KOTOPOe YHUBEPCUTET UMeeT JIMLIEH3UI0, a TAK:Ke CBOOOTHO
DacnpocTDaHsieMoe MDOrNaAMMHOe odecrieyeHue):

1. JI1s1 OCBOCHMS AUCIUIUIMHBI HCTIOJB3YIOTCS CIEAYONIUE TPOTPAMMHBIE
CpEaCTBa.
. naketr CAIIP XILINX ISE.

3. . ITaxer CAIIP XILINX VIVADO.

4.3 NUutepHeT-pecypchl, BKJIWYasA NpodeccuoHATIbHbIEe 0a3bl JaHHBIX
U UH(OPMAIHOHHBIE CIIPABOYHbIE CUCTEMBbI:

1. Kaxpiit oOydaroiuiicsi B Te4€HUE BCEro Nepuoaa o0ydeHus oobecnedeH
VH/IMBUy ATbHBIM HEOTPaHHYEHHBIM JIOCTYIIOM K JIEKTPOHHO-OMOIMOTEYHON
CUCTEME U K 3JIEKTPOHHO-00Pa30BaTeNbHOM cpefie Y HUBEPCUTETA,

COJIep AN N3JaHUSI IO OCHOBHBIM U3y4aeMbIM TUCIUILINHAM U
c(hopMUPOBAHHOM IO COTIIACOBAHUIO C MTPaBOOOIAAaTeIsIMU YICOHOM U
METOIMYECKOM JINTEpaTypbl. DNEKTPOHHO-OMOINOTEUHAs cCUCTEMa U
ANIEKTPOHHO-00pa3oBareIbHas cpeia 00ecrneyeHbl BO3MOXKHOCTBIO OCTYyIIa
00ydJaromerocs u3 J0001 TOYKH, B KOTOPOH UMEETCS TIOCTYT K
MH(}OPMAaIMOHHO-TEJIEKOMMYHHUKAIMOHHOU ceTu «IHTepHeT» Kak Ha
TEPPUTOPUM Y HUBEPCUTETA, TaK U BHE €€.

Hepequb HCO6XOI[I/IMI>IX I/IH(bOpMaHI/IOHHI)IX CIIPAaBOYHBIX CUCTCM.

o

OnexTpoHHO-O0ubAMoTeyHas cuctema COY [DnekTpoHHBIN pecypc]: - Pexum
nocryna: http://bik.sfu-kras.ru
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6. TocymapcTBeHHas yHUBEpcalbHas Hay4dHas OubmuoTeka KpacHosipckoro kpas
[DnexTpoHHBIN pecypc]. — Pexxum nocryna: http://www.kraslib.ru/

S ®oH OLIEHOYHBIX CPEICTB

OrneHOYHBIE CPEICTBA HAXO/SATCS B MPUIIOKEHUU K PabOyUM Mporpammam
JTUCLIUTUINH.

6 MarepuajibHO-TeXHMYeCKas 0a3a, HeoOXoaMMasi AJIsl OCYLIEeCTBJICHHUS
00pa3oBaTeJIbHOIO Mpolecca Mo AUCHUIJINHEe (MOLYJII0)

[Tpu OCBOEHUY TUCIIUTIIUHBI UCITOJIB3YETCS MaTepUATbHO-TEXHUYECKast 0a3a
Cubupckoro peaepartbHOT0 YHUBEPCUTETA, B YACTHOCTH:

. HNupopManinoOHHO-BBIYUCIUTENbHBIA IEeHTp WHCTUTYTa HHKEHEPHOU
¢u3uku 1 pannodnekTpoHuku COY 1 npoBeeHUs: MOJAETUPOBAHUS U 00paOdOTKH
pe3yabTaroB J1a00PaTOPHBIX PadOT.

Jlnst npoBeaeHust 1a00paTOPHBIX pabOT TakKe HEOOXOAUMO:
. otnanouHas 1uiara Spartan-3A FPGA Starter Kit Board.
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