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1 OBBEKT, LHEJIb U 3AJAYU OCBOEHUSA JNCIUIIJIMHBI

[enbio ocBoeHust AUCHUITUHBI "TeXHOIOrMM TPOEKTUPOBAHUS U TECTUPOBAHUS
uudpoBeIX ycTpoiicTB Ha 6aze HDL" sBisieTcss 03HaKOMIJIEHHE CTYIEHTOB C MPUHIUIIA-
MU U METOJIaMH pa3paboTKu U TecTupoBanus nudposbix ycrpoiictB (LIY) KC na ocHo-
BE S3BIKOB OIMCAHU, IPOTPAMMHUPOBAHUS U MOJICIIMPOBAHUS allapaTyphl.

B pe3ynprate 0CBOCHMS QUCLUIUIMHBI CTYAEHT JTOJDKEH:

3HATh:

— METO/bl YIPABICHUS IPOEKTAMHU; TAIbl )KU3HEHHOTO IIUKJIA TPOEKTa B 00JIaCTH
HDL-TexHonoruit npoeKTUpoBaHus U TectupoBanus LY

— METOJbl YIPABICHUS IPOEKTAMHU; TAIbl )KU3HEHHOTO IIUKJIA TPOEKTa B 00J1aCTH
HDL-TexHonoruit npoeKTupoBaHus U rectupoBanus LY

— COBPEMEHHOE MPOrpaMMHOE U anmnapaTtHoe odecreyeHne HHHOPMAIIMOHHBIX U
aBTOMAaTU3UPOBaHHBIX cucTeM B obsactu HDL-TexHonoruit mpoeKTUpOBaHUS U TECTHU-
poBanus L1Y;

— anmapaTHble Cpe/ICTBa U MIaTdHopMbl HUHGPACTPYKTYPhl HHGOPMAITUOHHBIX TEX-
HOJIOTHM, BUJbI, HA3HAUEHHUE, APXUTEKTYPY, METOJIbl pa3pabOTKU U aAMUHUCTPUPOBA-
HUSl MPOTPaMMHO-aNNapaTHbIX KOMILUIEKCOB O0BEKTa MpodhecCUOHATBHOU AesITeIbHO-
ct B o0nact HDL-texHonoruit npoektupoBaHusi U TectupoBanus 1Y

— (yHKUMOHATIBHBIE TPEOOBAHUS K MPHUKIATHOMY MPOrpaMMHOMY OO€CIIEUEHHUIO
JUIS PELICHUs] aKTyaJbHBIX 3a1a4 IPEANPUITUNA OTPACIH, HAUMOHAIBHBIE CTAaHIAPTHI
00paboTku MH(pOpPMAIMU U aBTOMAaTU3UPOBAHHOTO MpoeKTHpoBaHus B obmactu HDL-
TEXHOJIOTMH NPOEKTUPOBAHUS U TeCTUpOoBaHus LY.

YMETh:

— pazpabaTbiBaTh M aHAJIU3UPOBATH AIBTEPHATHBHBIE BAPUAHTHI MPOEKTOB IS
JOCTUXKEHUSI HAMEUYEHHBIX PE3yJIbTaTOB; pa3palaThiBaTh MPOEKTHI, OMPEAEATh Lielie-
BbI€ 3Talbl U OCHOBHbIE HampaBieHus padbot B obsactu HDL-texHomoruii mpoekTupo-
BaHUs U TecTupoBanus 1Y,

— 000CHOBBIBaTh BHIOOP COBPEMEHHBIX MH(GOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX U
MHTEJUIEKTYaJbHbIX TEXHOJOTUMN, pa3pabaTbiBaTh OpUTMHAJIbHBIE MPOTPAMMHBIE CPEJI-
CTBa JIsl penieHus mpodecCuoHaNbHBIX 3a7a4d B oonactu HDL-texHomoruit mpoexkTu-
poBaHus U TecTUpoBaHus LY

— pazpabarbiBaTh NPOrpaMMHOE U armnapaTHoe o0ecrieyeHue nHPOpPMaIMOHHBIX U
aBTOMATU3UPOBAHHBIX CHUCTEM [JIsl peuieHusi NpodecCHOHANbHBIX 3a7ady B 00JacTH
HDL-TexHonoruit npoeKTupoBaHus U tectupoBanus LY

— aHaJIM3UpOBaTh TEXHUYECKOE 3aJaHue , pa3pabaTbiBaTh U ONTUMU3UPOBATH MPO-
IpaMMHBIA KOJ JIJIsl pelieHus 3aa4 o0paboTku MHPOpPMALUU U aBTOMAaTU3UPOBAHHOTO
npoekTupoBanus B oonactu HDL-texHonoruil npoektupoBanus u tTectupoBanus LY;

—  TIPUBOJUTH 3apyOeKHbIE KOMILIEKCH 00pabO0TKH MHPOPMAIIMU B COOTBETCTBHE C
HAllMOHAJIbHBIMU CTaHAApTaMU, MHTEIPUPOBATh C OTPACIEBBIMU HH(POPMAIIMOHHBIMU
cuctemamu B obsnactu HDL-TexHonoruit npoektupoBanus u rectupoBanus LY.
BIIAJICTh:



— HaBbIKaMHM pa3paboTku mpoekToB B o0nactu HDL-TexHonoruit mpoekTupoBaHus
u tectupoBanusa L{Y; meronamu oneHku 3(pPEKTUBHOCTH NMPOEKTA, a TaKkKe MOTPEOHO-
CTHU B pecypcax;

— MeToJaMH pa3pabOTKH OPUTHMHANBHBIX MPOrPAMMHBIX CPEACTB, B TOM YHCIE C
HCIIOJIb30BAaHUEM COBPEMEHHBIX MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX U UHTEIUIEKTY-
aNbHBIX TEXHOJOTUM, A pelieHus mpodeccuoHanbHbIX 3amad B oOnactu HDL-
TEXHOJIOTUM NPOEKTUPOBAHUS U TeCTUpOBaHus LY

— METOJaMH MOJEpPHU3AIMU NMPOrPpaMMHOTO M armnapaTHoro odecrneuenus uHdop-
MallMOHHBIX U aBTOMATU3UPOBAHHBIX CUCTEM JJisl pelleHHs] MpodeCcCUOHANTBHBIX 3a]1ay
B obsnactu HDL-TexHonoruit npoektupoBanus u rectupoBanus LY

— METOJAaMM COCTaBJICHMS TEXHUUYECKON JOKYMEHTALUU I10 UCIIOJIb30BAHUIO U Ha-
CTpOMKE KOMIIOHEHTOB IMPOrpaMMHO-aNnapaTHoro komiuiekca B ob6mactu HDL-
TEXHOJIOTUH NPOEKTUPOBAHUSA U TeCTUpOoBanus L1V

— MeTOoJaMH HacTpoiku uHTep(deiica, pa3pabOTKU MOIB30BATEIBCKUX IAa0JIOHOB,
MOJAKIIOUeHUsT OMOIMOTeK, q00aBieHns HOBbIX GyHKUMNA B o0nactu HDL-Texnonoruit
[IPOEKTUPOBAHUSA U TecTUpoBaHus LY.

[lepeuncnennbie pe3ysbTaThl 00YYEHUS SIBJISAIOTCS OCHOBOM IJisi (popMUpOBaHUS
CIEIYIOIIMX KOMIIETCHIIUH:

— CIIOCOOHOCTH YIPaBJSATh MPOEKTOM Ha BCEX ATalax ero KU3HEHHOTO LHUKIIA
(YK-2);

— CIOCOOHOCTH pa3padaThiBaTh OPUTHHAJIBHBIE AITOPUTMbI U POTPAMMHBIE CpeJl-
CTBa, B TOM YHCJIE C UCIOJb30BAHUEM COBPEMEHHBIX MHTEIEKTYaJbHBIX TEXHOJOTHH,
st petieHust npodeccruonanbubix 3a1ay (OIIK-2);

— CIIOCOOHOCTH pa3padaThiBaTh U MOJIEPHUZHPOBATH MPOrPAMMHOE U aIllapaTHOE
oOecrneueHue HHGHOPMAIIMOHHBIX U aBTOMaTU3UpoBaHHbIX cucTeM (OIIK-5);

— CIIOCOOHOCTH pa3pabaTbiBaTh KOMIIOHEHThI IPOrPaMMHO-ANapaTHBIX KOMILIEK-
coB 00paboTku nH(pOpMaIUK U aBTOMaTU3upoBaHHOTO poekTrupoBanus (OIIK-6);

— CIIOCOOHOCTH aIalITUPOBATh 3apyOEKHbIE KOMILJIEKCHI 00pabOTKH MHPOpMALIUU

N AaBTOMATU3UPOBAHHOTO IIPOCKTHUPOBAHUA K HYXIaAM OTCUYUCCTBCHHBIX HpeI[HpI/ISITI/Iﬁ
(OTIK-7).

2 MECTO JUCIHUIIJIMHBI B OCHOBHOM OBPA30OBATEJIBHON
IHPOI'PAMME

JucuumuiHa oTHOCUTCS K yacTH, broka 1 «luctumimnsl (Moaynu). O0sa3aTenb-
Has 4acTh» y4eOHOrO IJIaHa.

basupyercs Ha 3HaHUSX, YMEHUSX U HaBbIKaX, KOTOPbIE CTYIEHT MpuoOpen npu
OCBOCHUHU JUCUUIUIMH IPOrpaMMbl OakajaBpuara.

3HaHUSA U yMEHUs, MPUOOPETEHHbIE MTPU OCBOCHUHU JTAHHOW JAUCIUIUIUHBI, pealu-
3YIOTCS CTYACHTOM TaKXe MPU MPOXO0KICHUHN YUYeOHOU U TPOU3BOICTBEHHOM MPAKTUKH,
HUPC u BbINOTHEHNN MAarucTepckoil paboThl.



3 CTPYKTYPA U COAEP KAHUE INCIHUITJIMHBI

3.1 Pacnpenesienre y4eOHbIX 4aCOB 10 TeMaM JUCUMILIMHBI U BUJAM 3aHATHH

HammenoBaHnue TeM
(coneprkaTesbHbIX MOTyJIEH )

KonnuecTBo yacos
(ounasi/3a04nas hopma)

Bcero

B ToM yucne

Jlexmm JlabGop. CP
Tema 1. IIJIMC u SSIOA 3/6,5 1/0,5 2/6
Tema 2. Konueniums curaaina u npoiuecca
s VHDL 8/9 2/1 1 2/6
Tema 3. Konnenmus curgaina 8 VHDL 4/6,5 1/0,5 1 2/6
Tema 3. MoaenupoBanue 3a7ep>KeK CHUr- 7135 1/0.5 271 477
Haja ’ ’
Tema 4. II0TOKOBBIN CTHIIH MOJIETUPOBA-
s ITY sa VEIDL 8/8,5 2/0,5 2/1 4/7
Tewma 6. bioku 1 0XpaHHbBIE CUTHAJIbI B
VHDL 6/7 2 4/7
Tema 5. CTpyKTypHBIH CTUIIbL MOJIEITHPO-
sams L1Y 1a VHDL 22/18,5 4/1 4/1,5 14/15
Tema 6. TectupoBanue VHDL-moneneit
11 na 6ase TBI 22/18,5 2/1 4/1 14/15
Tema 7. IloBegeHUECKUN CTHIb MOJIEIH-
posars I1Y #a VEIDL 22/18,5 4/1 4/1,5 14/15
Tema 10. [IepeMeHHbIE U CUTHAJIBI B ITPO- R/75 2/0.5 ) 4/7
ecce ’ ’
Tema 11. Onepartopsl yrpaBieHUs 12/14 2 2 8/14
Tewma 8. Tloanporpammsel B Mozensax LY
a VHDL 14/12 2 2 10/12
Tema 9. OOBEKTHI 1 THITBI JJAHHBIX B MO-
nensx 1Y ma VHDL 10710 2 8/10
Tema 14. JluckpeTHble TaHHBIE B MOJEIISIX
11V 1a VHDL 10/8 2 2 6/8
Tema 15. KoMmmo3uTHbIE TUNBI JAaHHEBIX B
mozensix 1Y na VHDL 1078 2 2 6/8
Tema 10. Onepanuu B monensax LIY na
VHDL 12/10 2 2 8/10
Tema 17. Couetanne CXeMOTEXHUYECKO-
r0, aBBTOMaTHOTO M SI3LIKOBOTO IOJX0JIOB 8/6 2 4 2/6
npoektupoBanus LY KC
NunuBuayansHOE 3a1aH1e 0/9 0/9
KypcoBoii npoext 0/0
HToro 1o BuiaM 3aHATHI 180/180 |  34/6 34/6 112/168
Kontposb 0/0

Hroro: 180/180

q)OpMI/IPOBaHI/Ie KOMHeTeHIII/Iﬁ B pe3yJabTatre 0OCBOCHUHA TEM JUCHHUIIJIMHDBI




KomnereHniumn TeMbl TUCIUTIIINHEI, HalleJIEHHbIE HAa (JOPMUPOBAHUE
KOMIIETEHIIUHN
VK-2 Temsl 5,7-9
OIIK-2 Temsbl 1-4,10-16
OIIK-5 Temsbl 5-9,17
OIIK-6 Temnr 13-15
OIIK-7 Temnr 17
3.2 Jlekuuu

Tema 1. IIVIUC u AOA.

ConeprxaHue TeMbl 1:

Knaccuduxanus BUC. Cranpaptabsie u cneuunanusupoBannbie BUC. Iporpam-
mupyemble jorudyeckue uHterpaibhubie cxembl (IIJIMC). Knaccuduxanums ITIJIUC.
FPGA u CPLD. SIOA (HDL) - sa3biku onucanus annaparypsl. Knaccudukamus MOA.
Cranpaptsl IEEE na MOA. VHDL, Verilog-HDL u Altera-HDL, ux xapakrepuctuka u
uctopus coznanud. Oynkunnu SJOA. HDL&FPGA-TexHon0ruu npoeKTUpoBanus ug-
POBBIX YCTPOWCTB U cucTeM. OCHOBHBIE ATallbl MPOEKTUPOBAHUS. MOBEAECHYECKOE MO-
NEeTMpOBaHUE, CUHTE3 U peanusanus npoektoB Ha [IJIMC. OTnaaka mpoekToB U TECT-
6enu-rereparopbl. @upmbi-uzrorosutenu [JIMC u dupmei-pazpadoruuku CAIIP BbI-
yucnurenabHoit Texuuku (BT). [pouecc npoextupoanuss KC na 6aze HDL & FPGA-
TEXHOJIOTUH.

Jlutepartypa k Teme 1: [1-7]

Tema 2. Konyenyus npoyecca 6 VHDL.

CopeprxaHue TEMBI 2:

IIpouecchl n ux B3anmoneicTere. CIUCOK YyBCTBUTENBHOCTH ponecca. Curxan
KaK YacTHBIN cilydail mpouecca. tepanuu U HUKIbI, UTEPAIIMOHHBIA allTOPUTM PaObOThI
VHDL-nporpammsl. ®@usnueckoe BpeMst U A-3anepxka. MoaenupoBaHue MpPOLECCOB
0e3 u ¢ yueToM 3ajepxek. CTaauu nporeccos.

Jlutepatypa K Teme 2 : [1-7]

Tema 3. Konyenyus cuenana 6 VHDL.

ConepxxaHue Temsl 3:

PaznoBumHOCTH cUrHanoB u ux onucanue. Jpansep curaana. MHOro3Hausas Jjio-
rUKa. 9-TH3HAYHBINA JOTMKA M (YHKIUS pa3pelIeHUs CHUTHAA, 3aJ0)KEHHAs B ITaKeTe
SDT logic 1164. Pa3pemennas (resolved) u nepaspemennas (unresolved) noruka. Ot-
KIItoueHue apaiiBepa. [IporpaMmmupoBanre 3-X cTaOMIBHBIX, JIBYHAIIPABICHHBIX ICTICH.
30Ha nercTBUs curHanoB. OTIMYHE CHTHAJIA OT MIEPEMEHHOM.

Jlutepartypa k Teme 3: : [1-7]

Tema 4. Mooenuposanue 3adepoicex cuenana.

ConepxxaHue Temsl 4:

Tunel 3aaepkek CUTHANA. 3aJaHUC 3HAUCHHUS CUTHAJA W Pa3HOBHJIHOCTH 3aJiep-
KEK curHaja. TpaHCIOpTHas, WHEPIIMOHHAS W HWHEPIMOHHAsA ¢ (QuiIbTpanyeld pasHo-
BUIHOCTH 3aaepxeKk. OcodeHHocTH GopMUpoBaHus ApaliBepoB curHana. OOycioBiIcH-
HbIC aTpUOYTHI cuTHaA. [lapamienbHbBIN U MOCIeI0BaTeIbHbIN Pa3HOBUIHOCTH IPOCTO-
ro oneparopa HazHaueHus curHana (Simple SA), ocobeHHoCcTH UX PabOTHI U OTIUYME.




OcobOenHoctu (GopMupoBaHus ApaiiBepa CUTHANA B mpolecce. VM3HavyalbHO 3aJaHHbIE
aTpuOyTHI CUTHAJIA.

Jlutepartypa k Teme 4: [1-7]

Tewma 5. Ilomoxkoswiti cmunv moodenuposanus []Y na VHDL.

ConepxaHue TEMBI S:

YpoBHM MozienupoBaHus U o0JacTu nmpoektupoBanus. Monens [Maiickoro u Kana
(Gajski u Kuhn). ApxurektypHo-opueHtupoBanabie 1 MOA-opueHTHpOBaHHbBIE QoOp-
MbI n300pakenus npoektoB. Ctunn VHDL-nporpammupoBanus. Ynpasistomuid rpad,
rpad JaHHBIX U CMeHIaHHBIA Tpad M300pakeHUus MPOeKTOB. [IOTOKOBBIA CTHIIb U €r0
OTIMYME OT ApYrux ctuiei. 'pad naHHbIX Kak (opMalibHOE U300paKEHUSI POEKTA MPU
OTOKOBOM cTwiie. 1lociienoBaTenbHblil U MapajuieNbHble ONEPATOPbl HA3HAYEHUSI CUT-
Haja. B3aumMocBsA3b onepaToOpoB HAa3HAUYEHUsSI CUTHAJA C MOCIEA0BATEIbHBIMU ONIEPATO-
paMHu yIpaBJICHHUS.

Jlutepartypa k Teme 5: [1-3]

Tema 6. broku u oxpannvie cuenanvt 6 VADL.

ConepxaHue TeMbl 6:

Onpenenenue 6noka. Haznauenue u o6nacth aeictBus 010koB. bioku u oxpan-
Hble curHanbl. CTpykTypa norouno VHDL-nporpammsel B oOuiem Buge. @opmanbHbie
MIPU3HAKN OTINYHS TOTOKOBOI'O CTHJISA OT APYTUX CTUIIEH.

Jlutepartypa k Teme 6: [1-3]

Tema 7. Cmpyxmypuwiti cmune modenuposarnus 1]Y na VHDL.

ConepxaHue TeMbl 7:

CTpyKTYpHBII CTHJIb M €r0 OTIIMYHME OT IPYrux cTrieil. CXeMHbIE AIEMEHTHI U
KOMIOHEHTBL. ONHMCaHue U UCTOJIb30BAaHUE KOMIIOHEHTOB. OnepaTtop BXOXKIECHUS KOM-
noHeHTta (port map). Crnoco6sl kKoH(purypauuu ycrpoiicrBa. Kondurypauus no ymou-
yanuto. Micnonb3oBaHue MakeToB Mpu ONUCaHuU KoMIoHeHT. Kondurypanus ¢ ucrnois-
30BaHHeM onepaTtopa cnenudukanuu koHdurypanuu (for use). [IporpammupoBanue
PETYISIPHBIX CTPYKTYpP C MCIOJIb30BaHUEM omepaTopa generate. PasHoBuIHOCTH omepa-
Topa generate. Kondurypaius npoekra ¢ ucnoiab30BaHuEeM KOHCTpYKIUU configuration.
[MapameTpuzanus npoekra. Crocodsl napamerpusauuu. [lapamerpuzanus ¢ UCHOIB30-
BaHUEM oOllepaTopoB port map u generic map. CHUHTaKcHC onepaTopa port map B 00IIeM
Buje. [lapamerpusanus ¢ ucnoib3oBanueM oneparopa for use. CuHTakcuc omeparopa
for use B obmem Bune. [llabraon ctpykrypunoit VHDL-nporpamMmmsl B oOmieM BuUIE.
@opMalIbHbIE IPU3HAKHU OTIUYUS CTPYKTYPHOTO CTUJISL OT APYTUX CTHIIEH.

Jluteparypa k Teme 7: [1-7]

Tema 8. Omnaoka VHDL-mooeneti 11V na 6aze Testbench.

ConepxaHue TeMBbl §:

Bepuduxanus npoekrtoB. Mcnons3oBanue tecrOeny-renepatopa (ThI') mis Be-
pudukanuu u otinaaku. O6odmennas ctpykrypa ThI'. Pasnosuanoctu ThI'. TBI' Tuna
on-line. TBI" Tuna off-line. AnantuBHsei THI'. CiocoObl TeHEpaIiu TECTOBBIX BO3/ICH-
ctBuit B TBI'. CriocoOs1 ananuza tectoBbix peakuuid B TBI'. IIporpammupoBanue ThI' B
VHDL. Hcnonb3zoBanne ThI' Ha stamax mpoektupoBaHus. Mcmosib30BaHuME W pa3HO-
uaHoctu ThI' B CAIIP

Jlutepartypa K Teme 8: [4]

Tewma 9. Iloseoenueckuti cmunb mooenuposanus LY na VHDL.

ConepxaHue TeMbl 9:




Knaccudukanus VHDL-onepaTopoB no npusHaky napasuienu3ma. CpaBHUTEb-
Has XapakTEPUCTUKA MOCIEIOBATEIbHBIX U mapajuenbHbix VHDL-onepatopos. Ilose-
JIEHUYECKUM CTUJIb M €0 OTJIWYUE OT Apyrux cruieit. Onepartop npouecca. CiucoK 4yB-
CTBUTEJILHOCTH TIpoliecca U omepaTop wait. PasHoBuaHOCTH omepaTopa wait. Bzaumo-
nericteue mpoueccoB. Ctpykrypa mnoBeneHueckoit VHDL-nporpammel. [laccuBHBIN
MPOIIECC U CTPYKTypa entity. dopmasbHble MPU3HAKA OTIUYMS MTOBEICHUYECKOTO CTUIIS
OT APYI'UX CTHJICH.

Jlutepartypa k Teme 9: [1-7]

Tewma 10. Ilepemennvie u cuenanvl 6 npoyecce.

Conepxanue Temsl 10:

Ilepemennas 8 VHDL, ee onucanue u ucnons3zosanue B VHDL. JlokanbHas u
riobanpHas (shared) mepemenHas u 30Ha ux jAeicTBus. Mcmonab3oBaHWE CUTHAJIOB B
npouecce. [locnemoBaTenbHblid ONEPATOP HA3HAYEHUSI CUTHAJA, €r0 HCIIOJIb30BAHUE B
MPOLECCE U OTIIMYME OT MapajuieabHOro aHajiora. OTiIndne NepeEMEHHBIX OT CUTHAJIOB.

Jluteparypa k Teme 10: [1-7]

Tema 11. Onepamopwt ynpasnenus.

Conepxxanue Temsl 11:

ITocnenoBaTtenbHbie onepaTopbl. OnepaTopsl yrpaBieHUs. AHAIOTH ONIEPATOPOB
YIIPABJIEHUS CPEAU MapauIEIbHBIX ONIEPATOPOB.

Jlutepatypa k Teme 11: [1-7]

Tewma 12. Iloonpoepammur 6 modensx L{Y na VHDL.

Conepxxanue Temsl 12:

Hasznauenue noamnporpamMm. @yHKUMM M Tpoueaypbl. OnpeaeneHue MoaAnpo-
rpamMm. @opMalibHbIe U (DaKTUUECKUE TapaMeTphl MOAMPOrpaMM, UX THUIIbI U 3HAYCHUS
1o ymon4yanuto. IlepeMenHas B moanporpamme u npouecce. Teno noanporpamm. Jlek-
napauus noanporpamM. Mcnonb3oBaHME MAKETOB I AeKiapauuu nognporpamm. Ilo-
CJIE€IOBATENIbHBIE U TapasulebHbIE MOANPOTPAMMBI, MPUHIUMII M 30HAa UX JIEUCTBHUS.
@yHKIUM TUNA MEPErpy3KH OmepaTopoB. 30Ha AeicTBUs noanporpamm. llocienosa-
TeJIbHbIE U TMapaJUleJbHbIE ONEpaToOphl BhI30Ba moarnporpamMm. Oriandyue QYHKIUNA OT
poueayp.

Jlutepartypa k Teme 12: [1-7]

Tema 13. Obwvexmur u munwvi danuwvix 6 mooensax L{Y na VHDL.

Conepxxanue Temsl 13:

O6nekthl nanabix. Mmena 8 VHDL. Tunel u noaruns! naHHeixX. Jlexnapaius Tu-
1oB 1 noATunos. [TakeTsl U ux yactu. [leknapanus KOHCTAHT U NMEPEMEHHBIX B TTAKETE.
Heknapanua  noamporpamMMm B makere.  [lonkmrouenue — makeroB.  [laker
SDT LOGIC 1164. O0ycioBieHHbIE U TTOJIH30BATEIbCKNAE TUIIBI JAHHBIX.

Jluteparypa k Teme 13: [1-7]

Tewma 14. /luckpemnvie oannsie 6 mooensx LY na VHDL.

Conepxxanue Temsl 14:

Knaccudpuxanus nanaeix VHDL. JluckpetHeie nanuble. llenoducieHHbie U Be-
mecTBeHHbIe uncia. [lonoxuTenbHble U HATypallbHbIE unciia. L{enouncieHnbie U aei-
CTBUTEJbHBIC JINTEPAIIBL. 3aIaHUE CUCTEMbI CUMCIIEHUS U JUaNa30Ha [EJI0YUCIECHHOrO U
JNEUCTBUTENBHOTO unchia. llepeuncnennpii tun. Yucna ¢ nnaBaromien 3ansaton. Ousu-
yeckuil THN JaHHbIX B VHDL. ®uszndeckuil THI U JOMyCTUMBIE OTiepaliuy Hajl pusnde-
CKMMHU JAaHHBIMU. Turm time.




Jlutepartypa k Teme 14: [1-3]

Tema 15. Komnozumuwie munot oaunwix 6 mooensx LIV na VHDL.
Conepxxanue Temsl 135:

MaccuBsl. 3aadya pa3MEPHOCTH MaccuBa. BUTOBBIE U CTpOYHbIE MAacCUBBI. KOH-
ctpyupyemble maccuBsl. 3anucu. Imena B VHDL: npocroe, HHAEKCHOE, CEEKTUBHOE,
Bpe3ka. DauIibl.

Jlutepartypa k Teme 15: [1-3]

Tewma 16. Onepayuu 6 mooensax LY na VHDL.
Coznepxxanue Temsl 16:

buHapHble 1 yHapHbIE BBIPAKECHHS. 3HAKOBBIE U aJAUTUBHBIE onepauuu. Myib-
TUIUIMKAaTUBHBIE M CMEILIaHHble onepaunn. Onepaunn cpaBHeHus. Jlornueckue omnepa-
uuu u onepauuu casura. ynkuuu B VHDL. Oynkunn npeoOpa3oBaHus TaHHbBIX.

Jluteparypa k Teme 16: [1-7]

3.3. IIpakTnueckue (ceMUHAPCKHUE) 3aHATHS.

HpaKTI/I‘IeCKI/Ie (CCMI/IHapCKI/IC) 3aHATHUA B qu6HOM IUIAHC HC 3aIlNIaHUPOBAHbI.

3.4. JTabopaTopHbie padoTHI

No O6mbewm, yac. Jlurepa-
n/n Tema paboTbl OYH/OYH- Typa
3204/3204H
1 PazpaboTka nmpeobpazoBatens kogoB Ha VHDL 4/2 [8,10]
2 MonenupoBanne VHDL-curnanon 2 [8,10]
3 [TorokoBeiit ctune VHDL-npoekTHpOBaHus U MOAEINPOBA- 5 [8.10]
HMS KOMOMHAIMOHHEIX cxeM 1Y =
4 [IporpammupoBaHre U MOJCITUPOBAHUE TPUTTEPHBIX U PETH- 6 [8.10]
cTpoBbIx cxeM [Y Ha 6a3e moBeAEHUYECKOTO CTHIIS =
5 CrpykTypHbI# cTrib IpoektupoBanus 1Y Ha 6aze VHDL 6 [8,10]
6 HpuOGKTI/IpOBaHI/Ie testbench-renepaTopa Ha 6aze mceBaoOCTy- 6 [8.10]
YalfHOr0 TeCTUPOBAHUS T
[IporpammupoBanue apuMeTUYeCKUX ONepauuil U mnpeood-
7 4 [8,10]
pa3oBaHue TUNIOB JaHHbIX B VHDL
[IpoexTupoBaHue ¥ MOJIEINPOBAHUE APU(PMETHIECKOTO yCT-
8 pOMCTBA IyTEM COYETAHUSI CXEMOTEXHUYECKOTO, aBTOMATHO- 4 [8,10]
T'O ¥ SI3BIKOBOTO TIOJIX0/I0B IIPOCKTUPOBAHUS
Uroro: 34/2
3.5. CamocTosiTesIbHAsA padoTa CTYACHTA
Ne Buapl camocTosiTenbHOM pabOTHI CTyIEHTA O0bewM, yac.
/11
1 Nzyuenune nexkuuonnoro Mmarepuaia (He meree 50% oT oObema JeKIniA) 66/82
2 [TonroroBka k mpakTuyeckum 3ausaTusMm (He Menee 50% ot oObema ayau- 0/0
TOPHBIX MTPAKTUICCKHUX 3aHATHH )
3 [ToaroroBka k mabopatopusiM paboTtam (He MeHee 50% oT oObema ayu- 66/77
TOPHBIX J1a00PATOPHBIX 3aHITUI)
4 Brinosinenue kypcoBoro npoexta (paboTbl) 0/0
5 BrinosiHeHne MHIMBUTyaIbHOTO 3adaHUSI 0/9




HToro: | 112/168 |

3.6. KypcosBoii npoexT (padoTa), MHAUBUAYAJIbHOE 3a]aHNe

KypcoBoii npoekT (paboTa) 1 UHAUBHIYATbHBIC 3aaHUs JUIsl OUHON (HOpPMBI 00Y-
YEeHUS 10 JUCUUIUIMHE YYEOHBIM IJIAHOM HE MPEyCMOTPEHBI.

Jist cTyaeHToB 3a04HOM (POpMBI OOy4EeHHS] TPEIyCMOTPEHO BBHINOJHEHHUE KOH-
TPOJBHOM paboThl O POpME HHAUBHUAYATBHOTO 32/1aHUSL.

TemaTuka paboThl cBsi3aHa ¢ pa3pabOTKON OHTOJOTUYECKOW MOJIEIH B aBTOMATH-
3UPOBAaHHOI cpelie MPOEKTHUPOBAHUS, CO3/IaHUEM KJIACCOB M IK3EMIUISIPOB KJIACCOB, a
TaK)X€ BBITIOJIHEHHEM 3alpOCOB K MOJIYYEHHON MOJENH C LENbI0 U3BJICUECHUS COMEP-
KalIMXcs B Hel 3HaHM. BeinmonHseTcs B cooTBeTCTBUH C [9].

B pesynbTate BoIMOIHEHUS paOOThI CTYACHT JIOJKEH:

— 3HATh METOJMKY MPOrpaMMHpPOBaHUA U MoaenupoBanus cxem LY Ha 6a3ze no-
BEJICHYECKOTO CTHIIS;

— YMETh NpOrpaMMHUpOBaTh apu(METHUYECKHE OIlepaluud U MpeoOpa3OBHIBATH
TNkl JauHeiX B VHDL;

— BIIaJIeTh HaBBIKAMHM MPOEKTHPOBAHUA M MOJIETUPOBAHUS aApU(PMETHUECKOTO
YCTPOICTBA MYyTEM COYETAHMSI CXEMOTEXHUUYECKOr0, aBTOMAaTHOTO U A3BIKOBOTO TMOXO0-
JIOB MPOEKTUPOBAHUSI.

O6beM yueOHOM HArpy3KH MPH BBHIMOJIHEHUU KOHTPOJIBHOU paboThl — 9 4acoB.

PekoMeH1yeMbIil 00beM MOSICHUTENBHON 3aITUCKU 110 KOHTPOJIbHOM paboTe — He
oomnee 12 ctpanut popmata A4 (210-297 mm).

4 ®OHA OOEHOYHbBIX CPEACTB

4.1 Kpurepuu U mKajJbl 1Jisi HHTETPUPOBAHHOI OLIEHKU YPOBHS copmupo-
BAHHOCTH KOMIIeTeHIIUM

Cocmasnaiowas komnemeHyuy — nOJHOMA 3HAHUU.

HYJIEBOW ypOBEHb: HEBEPHbIE, HE APTYMEHTUPOBAHHbBIE, C MHOXECTBOM I'pyObIX OIIU-
OOK BBITIOJIHEHHE JaOOpPaTOPHOIl pabOThI M OTBETHI HAa BOMPOCHL. YPOBEHb 3HAHMM
HUKE MUHUMAJIbHBIX TPeOOBaHMIA;

MUHUMAJIBHBIN YpOBEHb: JabopaTopHas paboTa BHINIOJHEHA HE MOJIHOCTHIO, O paboTe
JaHbl HE TIOJIHBIE, HETOYHbIE U HEAPIyMEHTHUPOBAHHBIE OTBETHI HA BOIPOCHL. [lomy-
IIEHO MHOTO IPyOBIX OIIMOOK. Y pOBEHb 3HAHUI HI)KE MUHUMAJIbHBIX TPEOOBAaHUM;

MOPOTOBBIN ypOBEHb: JJabopaTopHas paboTa BHIIOJHEHA HE MOJHOCTHIO, JaHbI HElI0C-
TaTOYHO IOJIHBIE, TOYHBIE U apTyMEHTUPOBAHHBIE OTBETHI HAa BOIpOCHL. 1[110X0 3HaeT
TEPMUHBI, ONPEIECIEHUS W TOHATHSA; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOILIEHHS,
MPUHIMIMBL. JJOMyIIeHO MHOTO HErpyOBIX OMIMOOK;

CpelHUI ypOBEHb: JabopaTopHas paboTa BBIIIOJIHEHA MPAKTUYECKU MOJHOCTHIO, JTaHbI
JOCTATOYHO TOJHBIE, TOYHBIE U APTYMEHTHUPOBAHHBIE OTBETHI HA BOIPOCHL. B 1enom
3HACT TEPMHUHBI, ONPEICICHUS U TOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOIIIE-
HUSL, IPUHLUIIBL. JIOMYIIEHO HECKOIBKO HErpyOBIX OIIMOOK;

MPOJBUHYTHIM ypOBEHB: JJabopaTopHasi paboTa BBIINOJIHEHA MPAKTUYECKH MOJHOCTHIO,
JAHbI MOJIHBIE, TOYHBIE M APTYMEHTHPOBAHHBIE OTBETHI HAa BOIPOCHL. 3HAET TEPMHUHBI,



OTpeziesieHUs] U TOHATHS;, OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOILIEHUS, MPUHIIUIIBI.
Jlomy1ieHo HECKOIBKO HErpyObIX OIIMOOK;

BBICOKMI YpOBEHb: JiabopaTopHasi paboTa BBIIOJHEHA MOJHOCTHIO, JIaHbI MOJIHBIE,
TOYHBIE U ApTyMEHTUPOBAHHBIE OTBETHI Ha BOMPOCHI. 3HAET TEPMUHBI, OMPEACICHHUS
U TIOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOIICHHMSI, MPUHIMUIIBL. [JonyieHo He-
CKOJIBKO HETOYHOCTEM.

Cocmasnsaiowas KomMnemeHyuyu — YMeHus:

HYJICBOM ypOBEHbB: MOJIHOE OTCYTCTBHE MOHMMAHUS CYyTH U METOAMKU PEIICHHS J1a0o-
paTopHOM paboThI, TOMYIIEHO MHOXECTBO TPyOeHINX OmMMOOK, 3a1aHKs HE BBITIOJ-
HEHBI BOOOIIIE;

MUHHUMAaJIbHBIN YPOBEHB: cj1aboe MOHWMAaHUE CYTH U METOJIMKHU PelIeHus JabopaTop-
HOUM paboThl, HOMyIIeHbI rpyObie omuOku. Pemenus He o6ocHoBanbl. He ymeer uc-
M0JIb30BaTh HOPMATUBHO-TEXHUYECKYIO JIUTEPATYPY;

MTOPOTOBBIN YPOBEHB: IOCTATOYHOE MIOHUMAHUE CYTH U METOJIUKHU PElIeHUs JabopaTop-
HOM pa0oThI, JOMYIIEHBI OMKOKK. PerieHust He Bceraa 000CHOBAHBL. YMEET UCIIOJb-
30BaTh HOPMATUBHO-TEXHUYECKYIO TUTepatrypy. Ciaabo OpueHTUPYETCS B CIIEITUATIBHOMN
HAay4YHOM JIUTEPATYPE;

CpeIHUH YpOBEHB: B IIEJIOM ITOHUMAET CYTh M METOJUKY pelIeHus JabopaTopHoi pabdo-
ThI, JOMYIIEHBI OMMUOKU. PereHus He Bcerma o00CHOBaHbI. YMEET UCTIOIL30BaTh HOP-
MaTHUBHO-TEXHUUYECKYIO U CIEIHUAIbHYIO HAYUHYIO JINTEPATYPY;

MIPOJIBUHYTHIA YPOBEHB: B II€JIOM MMOHUMAET CYTh M METOJUKY pelIeHHUs JTabopaTOpHOM
paboThl, gomymieHbl HeTouHOCTH. CriocobeH 000CHOBATh pEelIeHUs. YMEET UCIOJb30-
BaTh HOPMATUBHO-TEXHUUYECKYIO U CTCIUAIILHYIO HAYYHYIO JINTEPATYPY;

BBICOKUM YPOBEHB: MOHUMAET CYyTh U METOJIUKY pelleHus J1abopaTopHOii paboThl. Cro-
co0eH 00O0CHOBATh PEIIEHUsI. YMEET MCIO0JIb30BaTh HOPMATHBHO-TEXHUYECKYIO U CIIe-
[UATBHYIO HAYYHYIO JIUTEPATypPy, EPEOBOM MTPOU3BOJICTBEHHBIN OIIBIT.

Cocmasnaowas KomnemeHyuy — 61a0eHUe Ha8bIKAMU:

HYJIEBOW YPOBEHb: HE JEMOHCTPUPYET BJIaJ€HUE HABBIKAMH BBINIOJIHEHUS TIpodeccro-
HaJbHBIX 3a7a4. He MOXKET BBIIIOJIHUTD 3a1aHU;

MHUHHMMAaJbHbII YPOBEHb: HE JEMOHCTPUPYET BIIAJICHUE HABBIKAMHU BBINIOJHEHUS IPO-
(beccuoHanbHBIX 3a/1a4. VICHBIThIBACT CYIIECTBEHHbIE TPYAHOCTU MPHU BBINOTHEHUU
OTZIEJIbHBIX 3aJIaHHI;

MOPOTOBBIN YPOBEHB: BJIaJIC€T HABBIKAMU BBITIOJIHEHHS MPOGECCHOHANBHBIX 3a7a4 Ha
IIOPOrOBOM YpOBHE. 3a/1aHMsl BBIIOJIHIAET MEJIEHHO U HEKAYECTBEHHO;

CpEIHUI YPOBEHbB: BJIaJIe€T HaBbIKAMH BBITIOJIHEHUS TPO(EeCcCCHOHANbHBIX 3a7a4. 3aj1a-
HUS BBITIOJIHSAET HA CPETHEM YPOBHE MO OBICTPOTE U KA4YECTBY;

MPOJBUHYTHIM YPOBEHb: BIIaJICET YBEPEHHBIMU HABbIKAMH BBITIOJIHEHUS MPOdeccro-
HaJbHBIX 3a7a4. BeICTPO M Ka4ECTBEHHO BBINIOIHAET 3aJlaHMs], UHOTAA JIOIyCKasl He-
3HAYUTENIbHBIE IOTPEIIHOCTH;

BBICOKHI ypOBEHb: BIIaJIEET YBEPEHHBIMH HABBIKAMHU BBINIOJHEHHUS MPOPECCUOHANB-
HBIX 337a4. BpICTpPO M KaueCTBEHHO BBIMOJIHAET 3aJaHusl, IPU HEOOXOAMMOCTH Jie-
MOHCTPUPYSI TBOPUECKUN MMOAXO/I.

ObobwenHas oyenka chopmuposaHHoCmu KOMNEemeHYuil.



- HYJIEBOWM YpPOBEHb: Ha HYJIEBOM ypOBHE C(HOPMUPOBAHBI: BCE COCTABISAIOIIUE; OJHA
WJIU JIBE U3 TPEX, OCTAIbHBIE — Ha 00JIee BEICOKOM YPOBHE;

- MUHUMAJIbHBI YPOBEHb: HA MUHUMAJIBHOM YPOBHE C(POPMHUPOBAHBI: BCE COCTABIISIO-
1ue; oJHa Wi JABE U3 TPEX, OCTAIbHBIC — Ha 00Jiee BLICOKOM YPOBHE;

- IOPOTOBBIA YPOBEHB: Ha IOPOTOBOM YpOBHE C(HOPMUPOBAHBI: BCE COCTABJISIIONINE; OJI-
Ha WJIU JBE U3 TPEX, OCTaIbHBIE — Ha 00JIee BHICOKOM YPOBHE;

- CpeIHUN YpPOBEHB: Ha CpeHEM YpOBHE C(HOPMHUpPOBaHBI: BCE COCTABJISAIOIINE; OJIHA
WJIU JIBE U3 TPEX, OCTAILHBIC — Ha 00JIee BEICOKOM YPOBHE;

- NMPOABUHYTHIN YPOBEHb: Ha MPOJBUHYTOM YpOBHE C(HOPMHUPOBAHBI: BCE COCTABJISIIO-
[IHE; OHA WU JIBE U3 TPEX, OCTAIbHBIE — HA BBICOKOM YPOBHE;

- BBICOKHUU YPOBEHb: Ha BBICOKOM YPOBHE C(POPMHUPOBAHBI BCE COCTABJISIONINE KOMIIE-
TCHIUMH.

4.2 Bonnpocsl K 3K3aMeHYy U pUMeP IK3aMEHAMOHHOI0 Onjiera
VY4eOHbBIM MIaHOM SK3aMEH M0 AUCLIMIUIMHE HE 3aIlJIAaHUPOBAaH.

4.3 Kputepuu olleHUBAHUA

OueHuBaHue YpPOBHS OCBOEHUSI CTYACHTOM Y4YEOHOro maTepuaia JUCUUIIIUHBI
MPOU3BOJIUTCS B XOJ€ TEKYILIETO KOHTPOJIS.

Texkymuii KOHTPOJb 3HAHUU CTyAEHTa OCYILIECTBISETCS MO pe3yibTaTaM Bbl-
MOJIHEHUS U 3aIIUTHI JJA0OPATOPHBIX PabOT (17151 OYHOU (OpMBbI OOYUEHUs) U BBITOJIHE-
HUSL KOHTPOJBbHOM paOoThI (AJ14 3204HOIM (GOpMBI OOyUEHHUS).

Pacnpenenenne 0amuioB TEKyIIEro KOHTPOJsl pabOTHI CTy/IEHTa Ha MPOTSKEHUU
ceMmecTpa IpUBEJEHO B Tabauie 1.

Tabnuua 1 — Pacnipenenenne 0amioB TEKyHIIEro KOHTPOJIS

dopma KOHTPOJIA Bo3Mo)kHOE KOJITMYECTBO [Ipumeuanue
6aJI0B
JUig cTyIeHTOB 0YHOU (hOpMbI 00yUEeHHUSI
OT4éT O BBINIOJIHEHUH 10 3aiaHue BBIMOJIHEHO IPABUIIBHO, TPOEKTHHIE
3aJlaHus Ha OTYET 110 pelieHnst 000CHOBaHbI, MPUBEJEH aHAIU3 TO-
nabopaTtopHoii paboTte JIy4EHHOTO pe3ylibTara
5 3asiaHue BBIMOJIHEHO B LIEJIOM IPaBUIILHO,

IIPOEKTHBIE PELICHHsI HE BCEr1a 000CHOBAHBI,

BO3ZHUKIIA TPYAHOCTHU B OOBSICHEHUH T1OJTY-

YEHHBIX PE3YJIbTaTOB
OTBeTHI HA KOHTPOJIb- 4 Ha Bce Bonpock! oTBeuan npaBuwibHO. [Jomyc-
HbIE BOIIPOCHI K J1a00- KaJl He3HAYUTEJIbHbIE HETOUHOCTH
paTopHOii paboTe

2 OTBeTuI1 NpaBUIIbHO Ha MOJIOBUHY BOIIPOCOB
HToro no sadoparop- 100 W3 pacuéra 17 ayquTOpHBIX 3aHATHI 1715
HBIM padoTam (Mak- IIpoBeJIeHUs 1abopaTOpHbIX paboT. OneHuBa-
CHMAJILHO BO3MOK- €TCsl KaXKJ10€ 3aHsTHE.
HOE)
NUTOI'O: 100 MakcuMalTbHO BO3MOKHOE
Jlig cTyieHTOB 3a04HOM (popMBbI OOyUEHUS

BrinosiHeHue KoH- 100 ‘ [Ipu BeINOJIHEHUY 3aaHUS IPUHSTHI Mpa-




dopma KOHTPOJIA Bo3Mo)kHOE KOJIMYECTBO [Ipumeuanue
0aJ10B
TPOJIBHOU PabOTHI (MH- BHWJIbHBIC TTPOCKTHBIC PEIICHUS, N3JI0KCHHE
JTUBUAYAIBHOIO 3a/1a- MaTtepuaia apryMeHTUPOBAHHOE, ITOCIIEI0Ba-
HUSA) TenpHOE, paboTa oopmieHa O6e3 3aMedaHuit
60 3asiaHue BBINOJIHEHO B 1IEJIOM IIPAaBUIBHO, HO
IIPOEKTHBIE PELICHHsI HE BCErla 000CHOBAHBI,
MMEIOTCS 3aMeUYaHus 10 0(OPMIICHHUIO.
NUTOI'O: 100 MakcuMalTbHO BO3MOKHOE

HroroBasi oueHka ornpejaensercs nyTeM CyMMHPOBaHUs KOJU4ecTBa 0ajioB MO
pe3yapTaTtaM TeKymero. MakcuMaabHO BO3MOKHOE KoJInm4ecTBO 0asios — 100.

[Tonyyennas ouenka mo 100-0ayuibHON 1IKasie OnpeaesseT OLUEHKY Mo rocynap-
cTBeHHOM mikane u mkane ECTS:

CymmMma GamioB Orenka Orenka
o 100-6anpHOM TIKaIe no mkane ECTS 10 TOCY/IApCTBEHHOM IITKaJIe
90-100 A 3a4TeHo
80-89 B 3adTeHo
75-79 C
70-74 b 3adTeHo
60-69 E
35-59 FX He 3auteHo
0-34 F

* — ¢ 003aTCIILHBIM IMOBTOPHBIM U3YYCHHUEM NHUCHHUIIIIUHBI.

4.4 Ilpumep TeKyIero onpoca HA MPAKTUYECKUX (CEMUHAPCKMX) 3aHATUSAX U
J1a0opaTopHbIX padoTax

Ha MMpUMEPEC TCMbI «MOJICJII/IpOBaHI/IC 3aJICPIKCK CUTHAJIA»:

Kakue BbI 3HaeTE TUIIBI 3a/IEPIKEK ?

Kakoe Ha3HaueHne MexaHu3Ma 3a7epixex ?

CuHTakcuC MeXaHU3Ma 3aJIepKeK ?

Kaxkue npocTeie onepatopbl HA3HAUYCHHS CUTHAJIA BBl 3HAETE ?

B uem pa3znuiia Mex1y napauielbHbIM U IOCJIEI0BATEIbHBIM OIEPaTOPOM Ha-
3HAUYE€HUs curHaia ?

6. Kak noctrub S5KBUBAJICHTHOCTH MEXKy MapaUieIbHBIM U MOCIEA0BATEILHBIM
orepaTopaMy Ha3HAYEHHMs CUTHaa ?

Aol

4.5 KypcoBoe npoeKTHpOBaHue
KypcoBoii npoekT (paboTa) 1 UHAWBHUIYATbHbIC 3aaHUs JUIsl OUHOM (HOPMBI 00Y-
YEeHUS 10 JUCUUIUIMHE YYEOHBIM IJIAHOM HE MPEyCMOTPEHBI.



5S PEKOMEHAYEMAS JIMTEPATYPA

I OcHoBHasi JuTeparypa

1. S3pik VHDL B npoeKkTHpoBaHUM MUKPOAIJIEKTPOHHBIX YCTPOMCTB: yueOHO-
MeToaudeckoe rnocooue [DnekTponnbii pecypc] / coct. O.B. Hposa, J.B. Kamynus.
— DnexktpoH. naH. — Kpacnosipck: Cub. denep. yu-1, 2017. — 161 c. — CucteMm. Tpedo-
Banusa: PC ne Hmwke knacca Pentium I; 128 Mb RAM; Windows 98/XP/7/8/10; Adobe
Reader V8.0 u Brime. http://ed.donntu.org/books/20/cd10172.pdf

2. Pa3zpaboTka u mpoToTHIIHMpOBaHKE MUPPOBBIX yCcTpoicTB Ha s3bikax VHDL u
Verilog: yueono-Mmerogunueckoe mocooue / B. ®. bapadanos, H. 1. I'peOeHHuKOBA,
. H. Jdouckux, C. A. KoBanenko. — Boponex : BopoHexckuil rocyaapcTBEHHbIN
texanueckuit yanusepcuret, 9bC ACB, 2018. — 84 ¢. — ISBN 978-5-7731-0709-5. —
Texct : anexTpoHHbIH // DnexkrpornHo-oubnnoreuynas cuctema IPR BOOKS : [caiiT]. —
URL: http://www.iprbookshop.ru/93285.html (mata o6pamenus: 30.12.2019). — Pe-
UM JTOCTyTa: JJIsl aBTOPHU3UP. T0JIH30BaTEIICH

3. Bbuowuno, I1. H. Ocuoss s361ka VHDL / I1. H. bubnno. — Mocksa : COJIOH-
P, 2016. — 200 c. — ISBN 5-93455-056-X. — TekcT : 31EKTPOHHBIHA // DNEKTPOHHO-
OoubMoTeyHas cucrema IPR BOOKS : [caifT]. — URL:
http://www.iprbookshop.ru/90427.html (nata o6pamenus: 30.12.2019). — Pexum goc-
Tyna: JijIsi aBTOPU3HP. MOJIb30BaTENCH

4. Cnepanckuii, 1. B. MoaenupoBanue, TeCTUpOBaHUE M AUArHOCTHKA HUGPO-
BBbIX ycTpoicTB : yueObHoe nocodue / . B. Cnepanckuii, 0. A. Cxo610B, B. }0. Cxo0-

1oB. — 3-e u3g. — Mocksa : UntepHeT-YHuBepcuretr Mapopmanronnsix TexHnomnoruit
(MHTYWT), Ait ITu Ap Menua, 2020. — 529 c. — ISBN 978-5-4497-0551-8. — Texkcrt
: QJICKTPOHHBIN // DnekTpoHHOo-0nbanoTeyHas cucrema IPR BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/94854.html (nata o6pamenus: 30.12.2019). — Pexum goc-
TyTa: JUIsi aBTOPU3HP. TIOTb30BaTENCH

II JonmosiHuTEABHAS JMTEpPaTypa

5. bubwuao, II. H. VHDL. DddekTrBHOEC HCTIOIB30BAHUE MPU MPOCKTUPOBAHUU
uugposeix cuctem / I1. H. bubuno, H. A. ABgeeB. — Mocka : COJIOH-ITPECC,
2017. — 342 c. — ISBN 5-98003-293-2. — TekcT : 3J€KTPOHHBINA // DIEKTPOHHO-
OoubMoTeyHas cucrema IPR BOOKS: [caiiT]. — URL:
http://www.iprbookshop.ru/90406.html.— Pexum goctyna: /st aBTOpU3UP. MOTH30BA-
TeJen

6. Ilepeawbpoiizen, E. 3. IIpoektupyem Ha VHDL / E. 3. Ilepenspoiizen. — Mo-
cxkBa: COJIOH-IIpecc, 2016. — 448 c. — ISBN 5-98003-113-8. — TeKcCT : 2JIEKTpPOH-
HbIl // OnexktpoHHo-OuOamoTeuyHass cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/90308.html. — Pexxum goctyna: niast aBTOpU3Hp. MOJIb30BA-
TeJen

7. IMoasikoB, A. K. fI3eikn VHDL u VERILOG B npoekTupoBaHuu IHGPOBOM
ammapatypsl / A. K. ITonskoB. — Mocksa : COJIOH-IIpecc, 2016. — 314 ¢c. — ISBN
5-98003-016-6. — TekcT : 31eKTpOoHHBIN // DneKTpoHHO-OMOMMoTeuHast cuctema IPR




BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/90249.html. — Pexxum nocryma:
JUIS aBTOPU3HP. TTOJTh30BaTeeH

6 YHEBHO-METOAUYECKOE OBECIIEYEHHUE JTUCIHHUIIJINHBI

YuebHO-MeTOAMYECKUE U31aHKs, paspadoTanHbie B JlonHTY:

8. Metonuueckue ykazaHus JIsl BBITIOJHEHUS TJA0OPAaTOPHBIX paboT 1Mo Kypcy
«TexHomoruu MpPOEKTUPOBaHUS U TecTupoBaHus HUPpPoBbIX ycTpoicTB KC Ha 0aze
HDL» [Onextponnsiit pecypc]: / Coct.: FO.E. 3unuenxo. - Jouneuk: JonHTY, 2020
(mocTym yepe3 TUYHBINA KaOWHET CTYJIEHTA).

9. Mertonnueckne yka3aHusi K BBIMOJIHEHUIO MHIWBUYAIbHOTO 3aJaHUsl 1O
Kypcy «TexHonoruu npoekTupoBaHus U TecTUpoBaHus HUPpoBbix ycTpoictB KC Ha
6aze HDL» [DnexkTpoHHbIN pecypc]: s CTyIeHTOB 3a0uHoi Gopmbl 00yueHus/ CocT.:
1O.E. 3unuenko. - Jonenk: JlonHTY, 2020 (mocTyn dyepe3 IUUHbINA KaOUHET CTyACHTA).

10. Meroanueckue yKazaHUsi K OpraHu3allUd CaMOCTOSATEIbHOM paboThI
[DneKkTpoHHBIA pecypc]: s CTYIEHTOB YPOBHS MNpodeCCHOHAIBHOTO 00pa30BaHUS
«OakanaBp» U «Maructp» HampapieHud noarotoBku : 09.04.01 «MudopmaTrka u BbI-
yucnurenabHas Texauka», 09.04.02 «MupopMalioHHbIE CUCTEMBI U TEXHOJOTUMY BCEX
¢dopm o0yuenus / TOYBIIO « IOHHTY», kad. ABTOMAaTU3UPOBAHHBIX CUCTEM YIIPAB-
nenus; coctT.: C.}O. 3emnsanckas, B.A. Ceetiinunasi, A.W. Boponosa, E.A. lllyBaTosa. —
OnektpoH. naH. (1 daitn: 667 K6). — Joueux : JJOHHTY, 2020. — Cuctem. TpeGoBa-
Hus: Acrobat Reader. (ocTyn uepe3 TMUHBIN KAOUHET CTYACHTA).

JIEKTPOHHO-UH(OPMALMOHHBIE PeCypPChI

ObC JJIOHHTY - http://donntu.org/library.
Caiit komnaanu ALDEC, Inc., CIIIA.
Caiit xomnanuu Xilinx, Inc., CIIIA.

Caiit xomnanuu Intel, Inc., CIIIA.

Caiit maboparopun JJoHHTY «FPGA-TeXHOIOTHH MPOSKTUPOBAHUS U TUArHOCTUKA
KC».
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7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIJINHBI

7.1 JIeKINOHHBIC 3aHATHSA:

VYyebnas aynutopusi Ne 4.014 y4eOHbI Kopryc 4 mjis NMpoBEAEHUS 3aHATUN
JIEKIIMOHHOTO THIA, JIAOOPATOPHBIX 3aHSITUN, TPYNMOBBIX U WHIWBUIYaJbHBIX KOH-
CyJIbTAIlUM, TEKYIIETO KOHTPOJISA, MPEe3eHTAIIMOHHAS TeXHHUKA: IPOCKTOP, KOMIIBIOTED,
HOYTOYK, 1O obOmero nazHauenus: OC Windows, Microsoft office, Visual studio,
cnemunanuzupoBannoe [10: CAIIP Active-HDL, CAIIP Xilinx ISE, CAIIP Altera
Quartus, cobcTBeHHas cuctema TectupoBanus 3HaHuit Advance Testig Package (ATP)
C KOMIUIeKTaMu TecToB 110 si3bikam VHDL, Verilog, C++



7.2 JlabopaTopHbIe padoThI:

VYyebnas aynutopusi Ne 4.014 yueOHbI Kopryc 4 njid mpoOBEACHUS 3aHITUN
JIEKIIMOHHOTO THIA, JIAOOPATOPHBIX 3aHSITUN, TPYNMOBBIX U WHAWBUIYAJIbHBIX KOH-
CyJIbTAIlUM, TEKYIIETO KOHTPOJIA, MPEe3eHTAIIMOHHAS TeXHHUKA: IPOCKTOP, KOMIIBIOTED,
HOYTOYK, 1O obmero naznaueHnus: OC Windows, Microsoft office, Visual studio,
cnennanuzupoBannoe [10: CAIIP Active-HDL, CAIIP Xilinx ISE, CAIIP Altera
Quartus, cobcTBeHHas cuctema tectupoBanus 3HaHuit Advance Testig Package (ATP)
C KOMIUIeKTaMu TecToB 10 si3bikam VHDL, Verilog, C++

7.3 KypcoBoe npoeKTHpOBaHHE — KYpCOBOE MPOCKTUPOBAHUE yUYEOHBIM ILIa-
HOM I10 JUCIUIUIMHE HE 3aIIAaHUPOBAHO

7.4 CamocTosiTeIbHas1 padora.

[TomermeHus s CaMOCTOSITENIBHON pabOThl ¢ BO3MOXKHOCTBIO TOJKITIOUEHUS K
cetu "WHTepHeT" mM oOecmedeHHeM JOCTyNa B JJIEKTPOHHYI HH(POPMAIMOHHO-
0o0pa3oBaTeIbHYI0 CpEly OpraHW3alMH: YHTAIbHBIE 3albl, y4eOHBIE Kopmyca 2, 3
(KommproTepHasi TeXHHWKa C BO3MOXKHOCTBIO TOJKIIOUECHHS K cetn «UHTepHET» U
o0ecreyeHueM JOCTyIa B JJEKTPOHHYIO WH(OPMAIIMOHHO-00pa30BaTeIbHYIO Cpeay
(BUOC NOHHTY) u sanektponHo-6ubanoTeunyto cucremy (ObC IPRbooks), a Takxe
BO3MOXHOCTHIO MHAMBUAYAIEHOTO HEOTPAHUYCHHOTO MOCTyma obydatomuxcs B DbC
nu OUMOC mnocpeacteoM Wi-Fi ¢ mnepcoHanbHbix MOOWIBHBIX ycTpoicTB. OC -
Microsoft Windows 7, OpenOffice 2.0.3 — obmectBenHnas nunensus MPL 2.0/ Grub
loader for ALT Linux - muuensus GNU LGPL v3/ Mozilla Firefox - nuieH3us
MPL2.0, Moodle (Modular Object-Oriented Dynamic Learning Environment) - nu-
uensuss GNU GPL.



