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1. leab ¥ nIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUILIMHbI

[enbto 0OcBOEHUS AUCHUILINHBI SBIsETCS (POPMUPOBAHUE CIEAYIOIUX KOMITETEHIIUH:

OIIK-3 Cnocoben mpuoOperaTh W UCHOJIb30BaTh HOBBIC 3HAHUS B CBOCH MpEeIMETHOU
o0nacTu Ha OCHOBE HMH(OPMALMOHHBIX CHUCTEM U TEXHOJOTHM, MpeasiaraTb HOBbIE UIEH U
MOAXO/bI K PEHICHUIO MHKEHEPHBIX 3a]1a4.

I[IK-3 CnocoGeH Kk BbIOOpPY ONTHMAIBHOTO METOJa W pa3padOTKe Mporpamm
OKCIIEPUMEHTAIBHBIX  HMCCICAOBAHUN, TPOBEACHHUIO ONTHYECKUX, (HOTOMETPUYECKHX U
JNEKTPUUYECKUX U3MEPEHUN C BBIOOPOM TEXHHUUECKHUX CPEICTB U 00pabOTKOM.

PesynbraramMu OCBOEHUSI AUCIHUIUIMHBI SBISIIOTCS CIAEAYIOIIME WHIUKATOPBI JOCTHXKECHHS
KOMIIETECHIINH:

NOIIK 3.1 OcymectBnsier WHOOPMAIIMOHHBIA TMOUCK U HCIIOJIb3YET HOBBIC 3HAHUS B
CBOEH IIPEIMETHOM 00JIacTH

NOIIK 3.2 Ilpemnaraetr HOBblE MAEM U MOAXOABl K PELICHUI0 MH)KEHEPHBIX 3a1ad C
UCIOJIb30BaHNEM MH(POPMAIIMOHHBIX CUCTEM U TEXHOJIOTH

UIIK 3.1 ®@opmupyeT 3a1auu AJis BBIABICHUS NPUHLUIIOB M IIyT€H CO3/1aHUS HOBBIX
ONTUYECKUX U ONTHKO-3JEKTPOHHBIX MPUOOPOB U KOMILIEKCOB.

NIIK 3.2 [Tongbupaet 060pynoBaHKE U KOMIUIEKTYIONTUE, HEOOXOAUMBIE JIJIsl TPOBEACHUS
HUCCIEe0BAaHUN

2. 3a1a4u 0CBOEHUS THUCIUILIMHBI

— OOy4UTh CTYACHTOB METO/aM pa3pabOTKH IIUPPOBBIX YCTPONUCTB 00paOOTKHU CHUTHAJIOB
Ha 0a3e mepenporpaMMHUPyEeMbIX JIOTHYEKHX HHTEIPAIbHBIX CXEM.

3. MecTo AMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpamMMbl

Jucuunnuza otHocutes K broky 1 «Jlucuuminael (Moxysin)».

JlMcuuIuInHa OTHOCUTCS K 00513aTeNIbHON 4acTH 00pa30BaTeIbHOM TPOrpaMMBl.

4. Cemectp(bI) ocBOeHMS U (popMa(bl) MPOMEKYTOYHON ATTECTALIMH 110 AUCHHUIINHE

Bropoii cemectp, 3auer

5. BxoaHblie Tpeﬁonaﬂuﬂ AJiA OCBOCHHUA JUCHUIIJINHBI

Jlisl yCHenHoro OCBOCHUs AUCHUILIMHBI TPEOYIOTCS KOMIIETEHIINH, C(POPMUPOBAaHHbBIE B
X0JIE OCBOEHHS 00pa30BaTENbHBIX IIPOrPaMM IPEALIECTBYIOIIETO YPOBHA 00pa30BaHusl.

6. SI3bIK peanuzanun

Pyccknit

7. O0beM TUCUUILINHBI

OO6m1ast Tpy10€MKOCTh TUCIMIUIUHBI COCTABIIAET 2 3.€., 72 4acOB, U3 KOTOPHIX:
-JIeKIuu: 36 4.

B TOM YHCJIE TTPaKTUYECKas MoAaroroska: 0 4.
O0beM caMOCTOSTENLHON padOThI CTY/IEHTA ONpeAeNicH YIeOHBIM IIIaHOM.

8. Conep:xkaHue TMCHUILUIMHBI, CTPYKTYPHPOBAHHOE 10 TEMaM

Tema 1. BBenenne. Apxurexrypa IIJIMC FPGA-Ttuna

OOmiee mpencTaBieHHEe 00 apXHTEKType MEPENpOrpaMMHUPYEMbIX WHTETPATBHBIX CXEM
FPGA-tuna. [Ipocreiimme norunyeckue snementsl M1 (AND), MJIU (OR), HE (NOT), D-tpurrep
(D flip-flop), cnBurossrit peructp (shift register), 3amenka (D-latch), mynbrumiekcop (MUX),
redepatop ¢(ynkuuii (LUT, Look Up Table). OcHoBHble cTpykTypHble enuHuiibl FPGA-



mukpocxemsl: Logic Cell, Slice, configurable logic block (CLB), 6iounas u pacnpenenenHas
NaMsATh, YMHOXKHTEIH, OJIOKH BBOIAa-BhIBOJIA, KpaTKoe onucanue ctangapra JTAG.

Tema 2. OcHoOBBI si3bIKa onucanus nu@posoii annaparypsl VHDL

OcHoBHBIE THUNBI JaHHbIX s3bika VHDL, ympaBnsmonme KOHCTPYKIIMH, ONMCAHUE
KOMOMHATOPHOM JIOTMKH, INPOLIECCHl M Mapajuyielu3M BBIUMCICHUN, CTPYKTYpPHOE OIIMCaHUE
pa3palbaThlBA€MOr0  yCTPOWCTBA, KOMIIOHEHTBI, HX OOBSIBICHHE U  HUMILICMEHTAIIMS.
Oco0eHHOCTH OTHMCAaHUS TECTHPYIOIIEero oKkpyxeHus Ha s3pike VHDL. Co3nanne TestBench.

Tema 3. OcHOBHBIE 3TaNbl MMILIEMEHTALMH ycTpoiicTBa B cpede Xilinx ISE

O0630p cpeAcTB, MPENOCTABISEMBIX CpeAONd aBTOMAaTHU3UPOBAHHOTIO IMPOECKTHUPOBAHUS
Xilinx ISE. Unctpymentsl paspabotku misi FPGA ¢upmer Xilinx. Co3gaHue mpoekTa U ero
HacTpoiika, pgoOaBnenne VHDL-onucanust ycTpoiicTBAa B MPOEKT, (DYHKIIMOHAIBHOE
MOJICIMPOBAaHNE, aHAJIM3 BPEMEHHBIX JAHarpaMMm paboThl yCTpOHCTBa. 3HAKOMCTBO C
uHcrpymeHtamu Architecture Wizard u PlanAhead. [Iponenypa no6aBiieHust B IPOEKT TOTOBBIX
o6mokoB [P Core, mpuBs3ka NHOPTOB pa3pabaTeiBaeMoOro ycrtpoicTBa K BbiBogam FPGA-
MUKpPOCXEMBI, TeHepaius koaa u nporpammupoBanre FPGA-mukpocxembl. 3ajaHie BpeMEHHBIX
orpannueHui. [Iporenypa 3amanus TpeOOBaHMI K CKOPOCTH MPOXOXKICHHSI CHTHAJIOB IO TEM
WIM WHBIM IEMsIM CO3[aBaeMOro YCTPOMNCTBA, OLEHKA IPOU3BOJUTEIBHOCTH CO3[aBa€MOT0
ycrpoiictBa. [lapamerpsl cunte3a. M3MeHeHne mapaMeTpoB MpOLEypbl CHUHTE3a U OLEHKa MX
BJIIMSTHUS HA MPOU3BOAUTEIHHOCTh H PECYPCOEMKOCTh CO3aBAEMOI0 yCTPOMCTBA. 3HAKOMCTBO C
uHctpymeHToM Core Generator System

Tema 4. MoaeaupoBanue nuugposbix ycrpoiicTs B cpeae MatLab/Simulink

Obmee mpencrasienue o nakere MatLab. OcHOBHBIE KOMaH/IbI M THUIIBI JAHHBIX S3bIKA
MatLab. Kpatkoe BBemeHHE B cpely MOJACIHPOBAHUS JHHAMHUYECKHX cucTeM Simulink.
Onucanne Simulink HDL Coder. Hudposoit ¢unstp. Co3zmanue u HacTpoiika MOAenu
ugpoBoro ¢uibTpa. ['eHeparus BXOAHOTO CUTHAIA U aHATU3 peakiuu GuiabTpa. ['eHepanus u
ananu3 VHDL-onucanus uudpoBoro ¢unbtpa. Pabora ¢ Outamu. Co3gaHue W HacTpoiika
MOJIENI aHAJIM3aTopa 3HAUYCHHH OINpeesIeHHBIX OMTOB B OMTOBOM NOTOKE. [ 'eHepanus BXOJHOTO
CUTHaJla M aHAIM3 peakuuu aHanuzaropa. ['eHepanus u ananu3z VHDL-onucanust OuToBOTO
aHanuzaropa. [IpeoOpa3oBarens mapamienbHOro Koia B MociefoBarenbHbld. Co3naHue u
HACTpoOiika Mojenu mpeoOpasoBarens. [eHepanus BXOIHOTO CHUTHANA W aHAU3 PEaKIUU
npeoOpaszoBarens. ['enepanuss u ananu3 VHDL-onmcanus mnpeoGpaszosarens. Peructp ¢
YIPaBISIONUM BXOJ0M. Paznuunbie MOAM(UKAIIMU CUETYMKOB

Tema 5. PaGora ¢ nepudepuitnbiMu ycTpoiicTBamu mi1aThl Spartan 3 Starter Kit

OcHoBHbIE 3Tanbl pa3pabOTKH yCTpoicTBa BBOAA-BbIBOAA. OmnucaHue apXUTEKTyphl U
(YHKLIMOHAJIBHOCTH OCHOBHBIX OJIOKOB YCTpPOWCTBa, OOECIEYMBAIOLIETO BBOJA JABOMYHOIO
MPEJICTaBICHUS 8-MU Pa3psIHOTO YHCIIa U OTOOpaKEHHUE €ro IECATUYHOIO MPeICTaBICHUs Ha 4-
X TO3UIIMOHHOM HHJMKATOpe, UMeroleMcs Ha mate Spartan 3 Starter Kit

9. Tekyumii KOHTPOJIb MO TUCHUTLTHHE

Tekyuii KOHTPOJIb MO JUCIHUIUIHHE MPOBOJUTCSA IYTEM KOHTPOJS MOCEIAeMOCTH,
MMPOBEACHWA YCTHBIX OIMPOCOB, TECTOB I10 JICKIIMOHHOMY MAaTCPUAITY, BBIITIOJTHCHUSA IMTPAKTUUCCKUX
3aMaHuil U (ukcupyercst B (GopMe KOHTPOJIBHOW TOYKH HE MEHEe OJHOTO pa3a B CEMECTP.
CamocrosiTenbHass paboTa CTYJIEHTOB COCTOMT B H3YyYEHHH TEOPETHYECKOTO MarepHuaa,
BBITTOJTHEHUHM TECTOB C BO3MOKHOCTBHIO PabOTHI HaJ OMIMOKAMH, MOATOTOBKE K MPAKTHYECKAM
3aHATHUSAM, BBITIOJIHEHUH JJOMAIITHEH padOTHI IO PEIISHUTO 3a/1a4.

O1leHOYHbIE MaTepuasbl TEKYIIEro KOHTPOJS pasMmerieHsl Ha caiite TI'Y B pasgene
«Hupopmarmst 06 o6pazoBaTensHOM porpamme» - https://www.tsu.ru/sveden/education/eduop/.



10. Ilops10k NpoOBeIeHUs] U KPUTEPUH OLleHUBAHUS MPOMEKYTOYHOM aTTecTAlUH

3auer BO BTOPOM CEMECTpe MPOBOAMTCA B IUCBMEHHOH ¢Qopme 1o Oueram.
DK3aMEHAIMOHHBIN OMJIET COCTOUT M3 IBYX yacTeil. [IpomomkurensHOCTh 3a4yera | gac.

OneHouyHble MaTepHalibl sl IPOBEACHUS MMPOMEXYTOUYHON aTTECTallui pa3MEIIeHbl Ha
cahte TI'Y B pasmene «Mudopmamus o0  oOpa3oBaTelbHOW  MporpaMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOOAM4YECKOE 00eceyeHne

a) DIEKTPOHHBIN y4eOHBIH KypCc IO JUCIHUIUIMHE B JJICKTPOHHOM YHHUBEPCHUTETE
«Moodley - https://Ims.tsu.ru/course/view.php?id=10429

0) OnleHOouHBIE MaTepHaibl TEKYLIETO KOHTPOJISA W MPOMEKYTOYHOW aTTECTAIlMM 10
JUCLMIIINHE.

B) [1man cemunapckux / MPAKTUYECKUX 3aHATUHI 1O JUCUUIUIUHE.

r) Metoauveckre yKka3aHus 10 MPOBEJICHUIO JJAOOPATOPHBIX padoT.

1) MeTtonuyeckue yka3aHusl 10 OpraHU3aluyd CaMOCTOSTEIbHON pabOThI CTYIEHTOB.

12. Ilepeuyenn y4eGHOIi 1uTEpaTyphl U pecypcoB cetu UHTepHeT

a) OCHOBHas JUTEparypa:

bpyno @. IlporpammupoBanue FPGA nns waumnaromux. CospaBaiite nudpoBsie
YCTpPOWCTBA U 3JICKTPOHHBIE cXeMbl ¢ Tiomotbio SystemVerilog. — M: JIMK, 2022. — 300 c.

— Ilonomapes O.I'. IUIMUC-texnonoruu B paguodusuke. Yu.-meto. nocodue. — ToMck:
Tomckuii rocynapcTBeHHbIN yHUBepeuTeT, 2009. — 46 c.

— Ilonomape O.I'. TIJIMC-texnonorun B pamuodusuke. JlabopaTopHbIil MPaKTHUKYM.
VYu.-meron. mocobue. — Tomck: ToMckuii rocynapcTBeHHbIN yHUBepeuTeT, 2011. — 72 c.

— Ilonomapes O.I'. PazpaboTka u mojenupoBaHue HU(PPOBBIX YCTPOWCTB CpPEACTBAMHU
MatLab/Simulink. Yu4.-meton. mocobue. — Tomck: TomMckuii rocynapcTBeHHBI YHUBEPCHUTET,
2013.-52c.

0) IONOJIHUTENbHAS IUTEpaTypa:

— CyBopoBa E.A., llleiinun FO.E. IlpoektupoBanue mu¢posbix cuctem Ha VHDL. —
Cankr-IlerepOypr: «bXB-IletepOoypr», 2003r. — 565 c.

— Ashenden P. J. The VHDL Cookbook. — Dept. Computer Science University of
Adelaide, 1990. — 110 p.

— Perry D. L. VHDL: Programming by Example. — McGraw-Hill, 2002. — 478 p.

B) pecypchl cetu HTepHeT:

— OTKPBITBIE OHJIAIH-KYPCHI

— Hayunas snexkrponnas oubmmoreka eLIBRARY.RU: https://www.elibrary.ru/
— DnextpoHHbI pecypc American Institute of Physics https://www.scitation.org/
— DnektpoHHbIi pecypc American Physical Society https://journals.aps.org/

— DnekTponHbIi pecypc ScienceDirect: https://www.sciencedirect.com/

— DnektponHbIit pecype SpringerLink: https://link.springer.com/

— Dnextponnbiii pecype SPIE Digital Library: https://www.spiedigitallibrary.org/

13. lepeuens UHGOPMAIMOHHBIX TEXHOJIOTHIA

a) JIMIICH3MOHHOE ¥ CBOOOIHO PaclpoCTpaHsIeMoe MPOrpaMMHOe o0ecTieueHue:

— cUcTeMa aBToMaTu3npoBanHoro npoektuposanus Xilinx ISE (B cBoboHOM f0CTYyTIE)

— cpena JUisl BHINOJHEHUsT Hay4HBIX pacdeToB MathWorks MatLab R2011a (License No:
700021)


https://www.sciencedirect.com/
https://link.springer.com/

— makerbl pacumpenus MathWorks MatLab: MathWorks Simulink, MathWorks
FixedPoint Toolbox, Simulink FixedPoint Blockset, Simulink HDL Coder (License No:
700021).

0) nH(MOPMAIIMOHHBIE CIIPABOYHBIC CHUCTEMBI:

— DIJIEKTPOHHBIN KaTajor Hayunoi OMOIMOTEKH Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHAas OoubIMoTeKa (periozuTopuin) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— 9BC KoncynbraHt cryaenra — http://www.studentlibrary.ru/
— 3BC ZNANIUM.com - https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaJbHO-TeXHHYECKOE 00ecneuyeHue

OcBocHHE AWCHMILTMHBI 00ECNEYeHO Halu4heM ydeOHoW jabopaTtopuu Ha Kadenpe
pamuodusuku HU TI'Y, rme umeroTcs mapkepHas IOCKa, MYJIbTUMEIUUHBIA MPOEKTOp C
9KpaHOM, 6 KOMIIBIOTEPHBIX paboumx MeCT, 00OPYHOBAaHHBIX HEOOXOAMMBIM IPOTPAMMHBIM
obecneuenueM (Xilinx ISE, MathWorks MatLab R2011a ¢ makeramu pacmmpenus), 6 miat
Digilent Spartan 3 Starter Kit, comepxkamue mnepenporpammupyembie Mukpocxembl Xilinx
Spartan 3S200, 6 mnar LogiFind AX309 Xilinx Spartan-6 Development Board, comepxarinx
nepenporpaMMupyembie MEKpocxembl Xilinx Spartan 6 LX9, Heo6xoanmeiii Habop kabeneit s
MOJIKJIFOUEHUS TUIaT K KOMIBIOTEPU3UPOBAHHBIM PaO0YHM MECTaM.

15. Undopmauus o paspadoryukax

HOHOMapeB Oner FeHHa,Z[bCBI/I‘I, KaHauaaT (I)I/ISI/IKO'MaTeMaTI/I‘IeCKI/IX HayK, Tomckunit
I“OCy,I[apCTBeHHI)If/'I YHUBCPCUTCT, JOLICHT
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