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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[lenpto mpemnofaBaHUsl AUCHMIUIMHBI SBISETCA H3YYEHHE COBPEMEHHBIX
METOJIOB TMPOCKTHPOBAHUS IH(PPOBBIX YCTPOHUCTB C HCIOJIB30BAHUEM CHCTEM
apromaruzauuu npoektupoBanus (CAIIP), s3pikoB onucanus ammaparypsl (HDL —
hardware description language) u mporpaMMUpyeMBbIX TOJIb30BarejieM BEHTUIbHBIX
Mmarpuil (IITIBM).

JuctunauHa sBiaseTcss 0a30BOM.

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 AI(PGEKTUBHOCTH  UCIOJIb30BaHUS
[IIIBM; o3HakomiieHHE C OCOOEHHOCTSMHU TOCTPOEHHS HHU(POBBIX CHHXPOHHBIX
CXEeM; OCBOCHHME METOA0B MojenupoBaHus 1udpossix ycrpoiictB B CAIIP;
OCBOGHHE  METOJOB  JKCIEPUMEHTAIHLHOW  OTJIAAKH  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

IIK-21: cnoco6HocTHIO K pa3padoTKe MPOEKTOB, TEXHUYECKHUX YCJIOBHIi, TPeOGOBAHMIA,
TEXHOJIOTHH, IPOrpPaMM pelleHUsi NPOM3BOACTBEHHBIX 32124 U HOPMATHBHOM
JOKYMEHTAIUM IJIS HOBBIX 00bEeKTOB NMPO(hecCHOHATbHOM 1eTeIbHOCTH

ITK-21: crtocoGHOCTEIO K O0COOCHHOCTH IOCTPOSHUS IIUPPOBLIX CHHXPOHHBIX CXEM
pa3paboTKe MPOEKTOB, MIPUMEHSITh METO/IbI SKCTIEPUMEHTATLHOM OTIIAIKH
TEXHUYECKUX YCIIOBUH, 1U(POBBIX YCTPOICTB

TpeOOBaHUM, TEXHOJIOTHUH, HaBBIKAMU MPUHATUS U 000CHOBAHUS KOHKPETHBIX
IpOTPaMM PEIICHHS TEXHUYECKUX PEIICHUH MPU NPOSKTHPOBAHUU
MIPOM3BOJICTBEHHBIX 3aa4 U M(POBBIX YCTPOICTB

HOpMaTHBHOI;’I AOKYMCHTaIU
Tl HOBBIX OOBEKTOB
npohecCHOHATHHON
JeSTEIbHOCTH

IIK-23: roToBHOCTHI0 K NPOEKTHPOBAHMUIO M pa3padoTKe CEPBUCHOIO,
BCIIOMOTraTeJIbHOr0 000Py/10BaHHS, CXeMHBIX PellIeHHii U CPeICTB ABTOMATHU3 AL
MPOLECCOB IKCILIYaTAMH




[1K-23: roTOBHOCTBIO K
MPOEKTUPOBAHUIO U pa3paboTKe
CEPBHUCHOT0, BCTIOMOTAaTeIbHOTO
000py1I0BaHMS, CXEMHBIX
pelIeHui U CpeCTB
ABTOMAaTH3aINH MPOIIECCOB

crocoOb! NOBbIMIEHHS 3((HEKTUBHOCTH UCIIOIB30BAHUS
[I1BM

MIPOEKTUPOBATh LIU(POBBIE YCTPOHCTBA TPAHCIIOPTHOTO
3NEKTPOHHOTO 000PYA0BaHUS

METO/IaMU MOJICIMPOBAHMS II(PPOBBIX YCTPOHCTB B
CAIIP

AKCIUTYaTalluu

IMK-27: roTOBHOCTBHIO K YYACTHIO B BHINIOJTHEHHH ONMBITHO-KOHCTPYKTOPCKHUX
pa3padoTOK TPAHCHOPTHOIO PAJAN03J1eKTPOHHOI0 000PY/10BAHMSA

[TIK-27: TOTOBHOCTBIO K
Y4acTHIO B BBITTOJIHEHUU
OTIBITHO-KOHCTPYKTOPCKHX
pa3pabOTOK TPaHCIOPTHOTO
PaTUO3TIEKTPOHHOTO
000pyT0OBaHMS

XapakTepucTUKU coBpemMeHHbIx [ITIBM

BBITIOJIHATH OINBITHO-KOHCTPYKTOPCKHE Pa3pabOTKH
U(POBBIX YCTPONCTB TPAHCIIOPTHOTO
panrooOopy10BaHMS

HaBbikaMM Hcnonb3oBanusg CAIIP Xilinx ISE u Xilinx
VIVADO

1.4 Ocol0eHHOCTH peaM3alMu IUCIATLTHHBI

SI3BIK peanu3anuy IUCUUILIMHBL Pycckwil.

Jucnuruinaa (Moayns) peanusyercs 6e3 npumenenus D0 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas padora ¢ 1,5 (54)
npemnoaaBaTeseM:
3aHATHA JTEKIMOHHOTO THIA 0,5 (18)
nabopaTopHBIE PabOTHI 1 (36)
CamocrosiTesqbHas padora
1,5 (54)
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.

Bcero

B Tom
yucrne B
3n0C

B Tom
yucne B
aINoC

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
YHCJIE B
DUOC

Bcero

1. OcHoBbl 1361ka VHDL.

1. [TocnenoBarenpHble U NapaLieIbHbIE ONIEPATOPHI SI3bIKA
VHDL

Oco0eHHOCTH TPUMEHEHHUS MTOCIIE0BATENbHBIX U
napajuIeTbHBIX oreparopoB. ONucaHue Pa3TUuIHBIX

UG POBBIX YCTPOMCTB C UCIOIB30BaHUEM PA3TUUYHBIX
OIIEpaTopoB.

2. Peanu3zarnmsa koHeuHbrx asTomaros Ha VHDL

3. Peanuzanust iuppoBHIX YCTPOMCTB MOCIEI0BATEIHLHOTO
tumna Ha si3pike VHDL

4. MopnenupoBanue nu(poBbIX YCTpoiicTB B cpeae ISE
XILINX

5. Onucanue unrepdeiica Monyns. CTpyKTypHOE ONHMCaHHE
ApXUTEKTYPbI MOJTYJIS.

36

2. DaiiJibl M0Jb30BATEILCKUX OTPAHUYEHHIA.




1. Peam3anust g poBoro ycrpoiictsa Ha 6aze [ITIBM
@Daiisibl BpeMEHHBIX OTpaHUYEHUN. BpemeHnHoe )
MoJieJpoBaHre. BeTpanBaHue JTIOrn4eckoro aHau3aropa B
IIPOEKT.

2. Ilporpammuposanue [IIIBM otnamounoit miarsl,
3KCHEPUMEHTATbHAS OTIaKa IPOEKTa

12

3. @ailsibl NOJIB30BATENBCKUX OTPAHUYECHUI.
OcCHOBHBIE 3JIEMEHTBI OTIAJOUHBIX IUIAT.
IIporpammuposanue [ITIBM.

10

3. Ucnoabn3oBanue IP-sizep, npoekTHpoBaHue BCTPAUBAEMbIX CHCTEM.

1. Peanuzanus mudposoro yctpoiictsa Ha 6aze [TITIBM
@Dailsibl BpeMEHHBIX OTpaHUYeHui. BpemenHnoe 4
MOJIeJINpOBaHKe. BeTpanBanye JIOTHYECKOro aHau3aropa B
IIPOEKT.

2. Ucnonw3oBanue IP-saep

3. Ucnonb3oBanue IP-saep, npoekTupoBanue
BCTpanBacMbIX CUCTCM.

Bcero 18

36

54




4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHDLIC U3IaAHUA:

l. bu6uio I1. H. OcuoBsl si3p1ka VHDL: yuebHOE ocoOue Ji1st CTYIEHTOB
BY30B, 00y4. MO CIIEHUATbHOCTSIM BBIUMCIUTEIbHON TEXHUKH
panuosnexkTpoHuku u ungopmaruku(Mocksa: JIuGpokom).

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

3. bubwumo I1. H., Asaee H. A. VHDL. D¢ dexTuBHOE Mconb30BaHNUEe TPH
MPOEKTHUPOBAHUU ITU(DPOBBIX CUCTEM: paCCMOTPEHBI MakeThI si3bika VHDL
(Mocksa: COJIOH-IIpecc).

4. [Tanwsko B. C., Psa3anues P. O., Canomaros lO. I1., Cyrak M. 1. CAIIP
ycrpoiictB CBU. OcHoBsl npakTrueckoit padotsl B "CST Microwave
Studio": yuebHoe mocobue st By30B 1o HampasieHuto 210400
"Panuorexnuka"(Cankt-IlerepOypr: CIIGIDTY "JIDTU").

4.2 JIMueH3UOHHOEe U CBOOOXHO PacHpoCTpaHsieMoe MPOrpaMMHOe
obecrneyeHue, B TOM YHCJIe 0Te4eCTBEHHOI0 NPOM3BOACTBA (IPOrpaMMHoe
obecrevyeHne, HA KOTOPOEe YHUBEPCUTET UMeeT JIMIEH3UI0, a TAK/Ke CBOOOTHO
DACNDOCTDaHsAeMOe IDOrDaMMHOe o0ecleueHne):

1.  IlepeyeHb HEOOXOAMMOTO MIPOTPAMMHOTO 0OECTICUEHUS

2. Jlng ocBOEHHMS AUCUUILIMHBI HCHOIB3YIOTCS CIIEIYOIIIe TPOTpaMMHBIe
CpeAcTBa.

3. e naker CAIIP XILINX ISE.
. [Taker CAIIP XILINX VIVADO.

4.3 UnTepHeT-pecypchl, BKIKOYasA NMpodeccCuoHAIbHbIEe 0a3bl TaHHBIX
U MH(GOPMAIMOHHBbIE CIIPABOYHbIE CHCTEMBbI:

1.  Kaxmasiii o0ydaromuiicsi B TeUCHHE BCEro Mepuoaa o0ydeHus oobecnedeH
VH/IUBUYATbHBIM HEOTPaHUUYEHHBIM JOCTYIIOM K 3JIEKTPOHHO-ONOINOTeYHON
CHCTEME U K 3JIEKTPOHHO-00Pa30BaTEIbHOM cpesie Y HUBEpCUTETA,

COJIep KA N3JaHUSI IO OCHOBHBIM U3yYaeMbIM TUCITUTLINHAM U
c(OPMHUPOBAHHOM 1O COTIACOBAHUIO € IPaBOOOIAAaTEIIMU yUeOHOH U
METOJUYECKOM TUuTeparypbl. DIEKTPOHHO-OMOIMOTEUHas CUCTEMA U
AIIEKTPOHHO-00pa3oBarebHas cpea 00ecTeueHbl BO3MOKHOCTBIO JJOCTYTIA
oOy4arouierocs 3 Jito00i TOYKH, B KOTOPOIl UIMeeTCsl IOCTYII K
MH(POPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHOM ceTu «IHTepHeT» Kak Ha
TEPPUTOPUU Y HUBEPCUTETA, TAaK U BHE €€.

[Tepedyenb HEOOXOAUMBIX HHPOPMAIIMOHHBIX CITPABOYHBIX CUCTEM.

A

OnexTpoHHO-O0ubIMoTeyHas cuctema COY [DnekTpoHHBIN pecypc]: - Pexum
nocryna: http://bik.sfu-kras.ru



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
¢bu3uku 1 pannodnieKTpoHuku COY id npoBeneHus MOAEIUPOBaHUs U 00pabOTKU
pe3yabTaroB J1a00PaTOPHBIX PadOT.

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