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Pabouas mporpamma TUCIUILTHHBI «Pa3paboTka anmapaTHO-MPOrpaMMHBIX PaJdOTEXHUYECKUX
YCTPOMCTB» COCTaBJIEHa B COOTBETCTBHH C y4eOHBIM IUIAHOM HampaBieHHs noarotroskd 10.04.01
NudpopmanuonHas 6e30macHOCTh, MarucTepckoi nporpammsl «MHGopMannonHas 6€30MaCHOCTEY IS
2021 roma nmpuéma o9HO# GopMBI 00ydeHHS.

CocTaBHTEIb:

KaH/I. Iell. HayK, 01l Kadeapsl

«PamuoTexHuKa M 3amuTa UHGoOpMaum» (dysTHKOB M. H.)

PaGogas mporpaMMa paccMOTpeHA H yTBepIkAeHa Ha 3acefaHud Kadenpsl «PanuoTexHuka u
3ammTa HHQOpMAIHH».
I[IpoTokon oT « O Y » o 202/ romaNe /A

7

3aBemyrommii kadenpoit ,//\/ (ITacnén B.B.)

/’ (moanuce) (®.1.0.)

Pa6ouast mporpamma olioﬁpeﬂa yueoHo-meroanveckoii komuccueii [OYBIIO «IOHHTVY»

Hanpasyerus noarotoBku 10.04.01 MudopmanronHas 6€301aCHOCTb.

I[IpoTokon ot «_ 0% » 96 202/ romaNe &
[Ipencenarens _ // (ITacnén B.B.)
~ / (floAnuce) (®.H.0))
PaGoyas mporpamma mnpomiena it 20  roma mpuéMa Ha 3acelaHuMM  Kadeapel
«PamnoTexHHKa U 3ammTa HHHOPMALIUHY.
[TpoTokoi oT « » 20 roma Ne
3aBenyroumii kKadeapoi
(moznuce) (©.1.0)
PaGouas mnporpamma mpomiena it 20  roma mpuéMa Ha 3acelaHMd  Kadeaps
«PanmnoTexHHUKA M 3aIuTa HHYOPMALIUY.
[IpoTokon oT « » 20 roma Ne
3aBenyrommii kadgenpoi
(moanuce) (®.1.0.)
Pabouas nporpamma mpomdena it 20 roxga mpuéMa Ha 3acelaHMM  Kadeaps

«PaauoTexXHHKa U 3aIliTa HHPOPMaLHI».
[TpoTokom oT « » 20 roma Ne

3aBemyroumii kadenpoi

(nmoamnuce) (©.1.0))
PaGouas mporpamma mpoasieHa paus 20 roga mnpuéMa Ha 3acelaHuM Kadeapsl
«PaauoTeXHHUKa U 3aIUTa HHPOPMaIUK».
[TpoToxon oT « » 20 roma Ne
3aBenyromuii kadgenpoi
(noanuce) (®.1.0))
PaGouas mporpamma mpomueHa a1 20 roga InpuémMa Ha 3aceflaHuM Kadeapsl

«PaauoTeXHUKa U 3aIUTa HHPOPMALHK».
[TpoToko OT « » 20 roma Ne

3aBenyrouuii kadeapoi

(moamuce) (®.1.0)
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1 OBBEKT, LHEJIb U 3AJAYX OCBOEHUSA JUCHUIIJINHBI

Lenpto u 3amauaMu M3y4deHUs TUCHUIUIMHBL «Pa3paboTka ammapaTHO-TIPOrpaMMHBIX
PaIUOTEXHUUYECKUX YCTPOMCTB» SIBISIOTCS W3YyYEHHUE CTYJEHTaMH METOJOB U aJrOPUTMOB
MPOCKTUPOBAHUS YCTPOMCTB 3alUTHl HMH(OPMAIMH; apPXUTEKTYPhl U CXEMOTEXHUKHU
COBPEMEHHBIX MPOTrpaMMHUPYEMBIX JIOTUYECKHUX HMHTETPAIbHBIX CXEM; COBPEMEHHBIX
MPOrpaMMHBIX MPOAYKTOB, HCIOJB3YEMBIX B TMpOIECCe TMPOCKTUPOBAHUS IU(POBBIX
PaIMO3TEKTPOHHBIX yCTPOUCTB; (HOPMHUPOBAHWE Y CTYACHTOB CHCTEMHOTO TIOAXOJA IPH
pa3paboTKe anmnapaTHO-IIPOrPaMMHBIX YCTPOMUCTB U CUCTEM 3aIIUThl HTH(GOPMALIUH.

B pe3ynbrare 0CBOEHUS IUCUMILIMHBI CTYIEHT JOJKEH

3HaAMmMb:

— COBpPEMEHHbIE  TEHJEHIMM B  KOHCTPYUPOBAaHMM UM  MPOEKTUPOBAHUU
PaMOTEXHUYECKUX YCTPOMCTB B CUCTEMax 3allluThl HHPOpMAIUH,

— OCHOBHBIE TIOHSTHS, TEPMHHBI, ONpPEAENEHUs, HCIONb3yeMble NpU pPa3padoOTKe
U(POBBIX YCTPOUCTB 3alIUTHI HHGOPMAIINH;

— DJIEMEHTHYIO U KOHCTPYKTHBHYIO 0a3bl paJMOTEXHMUYECKHX YCTPOMCTB B CHCTEMax
3amuThl UHQOpPMAITIH;

— ocobennoctu npoektupobanus [IJIMC cucrtem;

— BO3MOHOCTH coBpeMeHHbIXx CAIIP, wucnonp3yemblx MpH HPOEKTUPOBAHUU
TEXHUYECKUX YCTPOICTB pa3IMyHOr0 YaCTOTHOI'O JUAaNa30Ha;

— OCHOBBI 3aIUTHI pPaArOTEXHUYECKUX YCTPOMCTB oT BO3JIEHCTBHUS
JECTAOMIN3UPYIONTUX (PaKTOPOB.

ymemp:

— TOJIb30BaThCAd CHEUUAJbHON TEXHUYECKOM aHIJIOS3bIYHOW JIOKYMEHTAlMed |
crienu(puKaIrei MPOMBIIUICHHBIX 3JICKTPOHHBIX YCTPOUCTB;

— CaMOCTOATEJIBHO CIEAUTh 3a JOCTH)KEHUSMU B Pa3BUTUU DJIEMEHTHOM U
KOHCTPYKTHBHOM 0a3bl YCTPOMCTB 3alIUTHl MH(OpPMALMU, UX KOHCTPYKIMH U UCTOIH30BAThH
JUIS YIIYYIIIEHUs KauecTBa pa3pabaTbiBa€MbIX YCTPOIMCTB;

— HCMONb30BaTh  UU(QPOBBIE  MPOLECCOPHl  COBMECTHO C  JIONOJHUTEIbHBIM
o0opyI0BaHKHEM /JIs1 00paOOTKH CHUTHAJIOB;

— MPOEKTUPOBATh LHUQPPOBbIE YCTPOMCTBA, MOCTpoeHHbIX Ha ocHoBe [IJIMC, c
WCIIOJIb30BAHUEM KOMITBIOTEPHBIX TEXHOJIOTHH.

énaoemp:

— METOJAAMHM MAaTEeMaTH4YECKOr0 MOJAEIMPOBAHUS pPAAMOTEXHUUECKUX YCTPOWCTB B
cUCTeMax 3allUThl HMHPOpPMALUU C HCIOIb30BAHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTUH;

— MAaTeMaTUYEeCKHUM alllapaTtoM JJis peuieHus 3a1ad MH(OOpMalMOHHON 6e301macHOCTH,

MCTOdAaMHU UCCIICTOBAHUA U MOACIIMPOBAHUS 3aIIUITACMBIX 00BEKTOB.
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— METOJaMH MPOEKTUPOBAHUS YCTPOWCTB Ha 0a3e MPOrpaMMHUPYEMBIX JIOTHUYECKUX
MHTETPATLHBIX CXEM;

— MeToJaMH pa3paboTKU HU(POBBIX YCTPONCTB 3alIUThl HHPOPMAIIMH B COOTBETCTBUH
C TOCY/IapCTBEHHBIMHU M MEXIYHAPOTHBIMH CTaHIAPTAMU;

— COBPEMEHHBIMU MPOTPAMMHBIMH CPEJICTBAMHU MOJEIHPOBAHHS YCTPOWCTB 3aIMTHI

MH(}OpPMALIMK OT YTEUKU TEXHUYECKUM CIIOCOOOM.

Ilepeuucnennvie pesyromamovl 00YYeHUs AGIAIOMCA OCHOBOU ONsl  (POPMUPOBAHIUSL
Ce0VIOuUX KOMNEemeH YUl 8bINYCKHUKA'

— IIK-1. Cnocoben mnoHMMaTh M aHAIM3UPOBATh  HAINpPABJIEHUS  Pa3BUTHUS
MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~TEXHOJIOTUH OO0BEKTa 3alluThl, [POTrHO3UPOBATH
3 PexTUBHOCTH HYHKIIMOHUPOBAHUS CUCTEM HH(POPMAIIMOHHON O€30MTaCHOCTH;

— IIK-2. CnocoGeH mpoBOAUTh HAYYHBIE MCCIEAOBAHUS, CBA3AHHBIX C 00ECIIeUeHUEM
nH(GOpPMAIMOHHON 0€30MacHOCTH B CIIOKHBIX CHCTEMaX M KOMILUIEKCAX, OIICHUBAThH 3aTPaThl U

PHUCKH.
2 MECTO JUCIHIUIIJIMHBI B OCHOBHOM OBPA30OBATEJBHOM MTPOIT'PAMME

JlucuumuiiHa OTHOCUTCS K 4acTH, (opMHupyemMoil ydacTHUKaMH 00pa3oBaTeIbHBIX
otHomeHnd, broka 1 «/lucuummunel (Moaynun)» ydeOHOro riana. basupyercs Ha 3HaHUSX,
YMEHHUSAX U HABBIKOB, KOTOPbIE CTYACHT MPUOOpPEN MPHU OCBOCHHWH IUCIUIUIMH OakaiaBpuaTa
(cmenmanMTeTa) MO HAMPABICHUIO TMOATOTOBKM B pamkax ykpymHeHHou rpymmbsl 10.00.00
Nudopmanronnas 6€30macHOCTb.

3HaHUs, YMEHUS M HABBIKH, NPUOOPETEHHbIE NMPU OCBOCHUU MAHHOW JUCUHUILIUHBI,
peaTu3yroTCs CTYACHTOM TPU MPOXO0XKACHUN MTPOU3BOACTBEHHOMN MPAKTUKH, TOCYIaPCTBEHHOM

WUTOTOBOM aTTeCTalUU.
3 CTPYKTYPA U COAEP KAHUE JUCHHUITIMHBbI

3.1 PacnpepesieHre y4eOHbIX YaCOB 10 TeMaM JUCHHMILUIMHBLI M BUIAM 3aHATHH

KonnuectBo yacos

Ne HanmenoBanue tem
. B TOM YHCJIC
TEMBI (comeprkaTenbHBIX MOTyJIEH) Bcero
JAekuuu | mpakrt. | jadop. | CPC
1 | Knaccudukanus muppoBbIX MUKPOCXEM 4 2 - - 2

Knaccudukauus  uHTErpajibHbBIX CXE€M  C 12 ) 6 4
MIPOTPAMMUPYEMOI CTPYKTYpOU

3 | IlpoextupoBanue nu(PpPOBHIX CXeM 14 2 - 8 4




KonmuecTtBo yacos
Ne HaumenoBanue tem
. B TOM YHCIIC
TEeMBI (conmepxkaTeNbHBIX MOTYJICH) Bcero
Jexknuu | mpakT. | mabop. | CPC
4 Ucnons3oBanne CAIIP mis mpoekTupoBaHUs 14 ) g 4
Ha 6ase [IJTMIC Xilinx Spartan 3
S3bIK omuca 0 ctpoiicTB Verilo
5 BIK OTMCAHUS ITUPPOBBIX YCTPOHCTB g 18 6 ) 8 4
HDL
6 | Cucremsl Ha 6aze [IJIUC 10 3 - 4 3
NupuBuayanpHOE 3a7aHUE 0 0
KypcoBas pabota (mpoekT) 0 0
Htoro no Bugam 3aHsITHI 72 17 0 34 21
Kontpo:n 36
Hroro: 108

(I)OpMI/IIJOBaHI/Ie KOMIIETEHLIUH B pe3yjabTaTte OCBOCHUA TEM TUCHUIIVIMHbI

KoMnerenuun TeMbl TUCIMITIMHBI, HAllCJICHHbBIC HA (OPMUPOBAHHE
KOMIIETEHIIUU
TIK-1 Tewms1 2, 3,4,5,6
TIK-2 Temsr 1, 2, 3,4,5,6
3.2 JJekuuu

Tema 1. Knaccuduxarms nndpoBsIx MUKpOCXeM
ConepxaHue Temsl 1:

Knaccudukamus  mudpoBeix HWMC. CpaBHeHue  pa3iMyHBIX  HOJXOAOB K

IMPOCKTHUPOBAHUIO HI/I(l)pOBBIX YCTPOI;'ICTBI C HCIIOJIB30BAHHUEM HHTCTPAIBHBIX MHKPOCXEM

MaJjiou

HUHTCTpaln, IMOJMHOCTBIO 3dKa3HbIX CXCM, 0a30BBIX MAaTpU4YHbIX KPHCTAJIOB,

MHTETPAJIIBHBIX CXEM C IPOrpaMMHUPYEMOMN CTPYKTYPOH U MUKPOKOHTposuiepoB. HemoctaTtku u

NpeUMYyHICCTBA PA3JIMYHBIX ITOAXOIO0B.

Jluteparypa k Teme 1: [1, 2]

Tema 2. Knaccudukanusi HHTErpajbHbIX CXEM C TPOrPaAMMHUPYEMOM CTPYKTYPOi
ConepxaHue TeMsl 2:

Pore u wmecro IIJIMC B mporecce co3MaHUS  COBPEMEHHOW — almaparyphl.

Knaccuduxamnus [TJIUC.

Jlutepatypa k Teme 2: [1, 2]

Tema 3. IIpoexkTupoBanue HUPPOBLIX CXEM

ConepkaHue TEMBI 3

Marematnueckue ocHoBbl noctpoeHus [IJIMC. OcunoBbl npoektupoBanus [TIJINC.
Jluteparypa k teme 3: [1, 2]
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Tema 4. Ucnons3oanue CAIIP anst npoextupoBanus Ha 6a3e [TJIMC Xilinx Spartan 3
CopepxaHnue Tembl 4:
OcuoBubie xapaktepuctuku CAIIP cuctem na 6aze IIJIMC Xilinx Spartan 3.

Penaktopel BBOma omnucanus npoekra. dDusnueckue pecypcol. [loaroroBka onucanus
TECTOBBIX BO3JeHCTBUI aiia MoaenupoBanus padotrel BUC. Dtanel otnagku npoekra [TJIMC.
I'paduuecknit BBOm u pemaktupoBanue cxeMbl. IIpoextupoBanue IIJIMC B 0Gasuce
MIPUMUTHUBOB.

Jluteparypa k Teme 4: [1, 2]

Tema 5. S3bik onucanus nuudpoBsix ycrpoiicts Verilog HDL
Copnep:kaHue TeMbl S:

Beenenue B s3pik Verilog HDL. CrpykTypa TEKCTOBOrO ONHCAHMS CXE€M Ha SI3bIKE
Verilog HDL. Ywucna, koHCTaHTbl, oueHOYHble GyHKIuU. KomOuWHalnMOHHAs JIOTHKA.
[TocnenoBatensHocTHas Joruka. OcHoBHBIE 3yieMeHThl s3bika Verilog HDL (OyneBs
YpaBHEHMUS, TPYIIIIbI; YCIOBHBIE OMEPATOPHI, UCTIOIb30BAHUE 0A30BBIX SI3bIKOBBIX 3JIEMEHTOB).

Jlureparypa k Teme 1: [1, 2]

Tema 6. TumnoBsie cxemsbl ¢ ucnoiibzoBauueM [IJIMC
Conepxanue TeMbl 6:

[TpoexTupoBanue TunoBsix cxem Ha s3bike Verilog HDL. TIpocThie kOMOMHAIITMOHHBIC
cxembl. MynbTumiexkcopsl. [ludparopsl. demynsrumnnexcopsl. CymmaTtopsl. Beruutatenu.
unnbie dopmupoBarenu. Cuetuuku. [lemmudpartopsl. Kommnapatopsl. AOCTpakTHBIE
aBTOMatbl. IIpoekTHpOBaHME JJIEMEHTOB MNaMATH, HEPAPXUUYECKOE IMPOEKTUPOBAHUE B
6azuce [IJIMC. UnTerpamus iudpoBbIX CHCTEM.

Jluteparypa k Teme 6: [1, 2]

3.3 IlpakTyeckmne 3aHATHS

B yuebnom niane ne npedycmompero.

3.4 JlaGopaTopHbie padoThI

Ne O0nemM,
Tema paboTsl beM Jlutepatypa
/I yac.
3nakoMcTtBO co cpenoit mpoektupoBanus XILINX ISE DESIGN
1 2 [3, 4]
SUITE
5 OcHoBHBIE TIPUEMBI PAOOTHI ¢ OTIAI0YHBIM KOMIUIEKTOM Spartan-3AN 4 3, 4]
FPGA Starter Kit T
Pa3paboTka nuppoBOro ycTpoicTBa ¢ NaMsThbio 4 [3, 4]
Pa3paboTtka mudpoBoro ycrpoiictBa Ha OCHOBE KOHEUYHBIX aBTOMATOB 6 [3, 4]

Pa3paboTtka nmporoTuma nudpoBoro ycTpoicTBa WHIANKAITUN 6 [3, 4]




Ne O0nemM,
Tema paboTsl beM Jlurepatypa
n/m qac.
6 PazpaboTtka IpOTOTUIIA rpauueckoro KOHTpoJLIEpa 4 3, 4]

VGA-urTepdeiica

PazpaboTka mporotuna nuppoBOro CHHTE3aTOpa YACTOT 3BYKOBOTO

7 8 [3, 4]
Auana3oHa
Hroro: 34
3.5 CamocrosiTesibHas padoTa cTyIeHTa
Ne, n/m | Bun camocTosiTennbHON pabOThI CTY/IEHTa O0newm, gac.
1 N3yuenune neKIMOHHOTO MaTepHaia 4
2 [lonroroBka k 1a00paTOPHBIM 3aHATUSAM 17
Hroro: 21
3.6 UnauBHayaibHOE 3a1aHHE H KYPCOBOii nmpoekT (padoTa)
Hnousuoyanenoe 3adanue u Kypcogou npoekm (paboma) YueOHbIM NIAHOM He
npeoycmMompeHul.

4 ®OPMbI KOHTPOJISA OCBOEHUSA JUCIHUITJIMHBI

4.1 Kputepum ¥ WMKaJbl 8 HMHTErPHUPOBAHHON  OLEHKH  YPOBHH

copMHpPOBAHHOCTH KOMIIETEHUM I

Cocmasnaowas Komnemenyuu — NOJHOMA 3HAHUU

— HYJIEBOH YpOBEHb: HEBEPHbIC, HE apryMEHTHPOBAHHBIE, C MHOXXECTBOM TPYOBIX
OLIMOOK OTBETHI HA BOIIPOCHI. Y POBEHb 3HAHUHN HIKE MUHUMAJIbHBIX TPEOOBaHUIA;

— MUHHMMAQJIbHBIM YpOBEHb: JIaHbl HE ITOJIHBIC, HETOYHBICE M HEAPIyMEHTHUPOBAHHBIE
OTBEThl Ha BOIpPOCHL. JIOMYyIIEHO MHOrO TIpyObIX OIIMOOK. YPpOBEHb 3HAHMHA HIKE
MUHUMAaJIbHBIX TPEOOBaHUM;

— IIOPOTOBBIM YPOBEHb: JIaHBI HEJOCTATOYHO IIOJHBIE, TOYHBIE U apryMEHTHUPOBAaHHBIE
OTBETBl Ha BOIpPOCHL. III0X0 3HaeT TEepMHMHBI, ONpPENENCHUs W IIOHATUSA, OCHOBHBIE
3aKOHOMEPHOCTHU, COOTHOILLEHUS, MPUHIUIBL. J[OMyIieHO MHOTO HETPYOBIX OIIMOOK;

— CpeAHMM YPOBEHb: JAaHbl JOCTATOYHO IIOJHBIE, TOYHBIE M APryMEHTHUPOBAHHBIE
OTBETHl HAa BONPOCHL. B 1€l0M 3HaeT TEpPMUHBI, OINPEIEICHUS U TOHSITHUS; OCHOBHBIE

3aKOHOMCPHOCTH, COOTHOIICHH! A, ITPUHITAIILI. HOHYIIIGHO HCCKOJIBKO HCPI)Y6LIX OHII/I6OK;




— IPOJBUHYTHIA YPOBEHb: JIaHbI IOJIHbIC, TOYHBIE U aPTYMEHTHUPOBAHHBIE OTBETHI HA
BONPOCHI. 3HAaeT TEPMHUHBI, ONPEJEICHUS U T[OHATUSA; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIIIEHUS, MPUHIUIBI. J0MyIIeHo HeCKOIBKO HErpyObIX OMIMOOK;

— BBICOKMH YypOBEHb. JaHbI IIOJHBIC, TOYHBIC U APryMEHTUPOBAHHBIE OTBETHl Ha
BOIIPOCHL. 3HAeT TEPMHUHBI, ONPEIEICHUS U TIOHATUSA; OCHOBHBIE 3aKOHOMEPHOCTH,

COOTHOIICHMS, ITPUHIIHAIIBI. I[OHYH_IGHO HECKOJIBKO HETOUYHOCTEH.

Cocmasnaiowas komnemeHyuy — yMeHus.

— HYJIEBOH YpOBEHbB: MOJHOE OTCYTCTBUE IOHUMAHUS CYTH METOAMKH PELIEHUS 3a/1auH,
JIOIYIIIEHO MHOKECTBO I'pyOeHIInX OIMOOK / 3a/1aHNsI HE BBITIOJIHEHBI BOOOILIE;

— MHMHHUMAaJbHBIA YpPOBEHBb: Clla00€ MOHMMAaHUWE CYTH METOJMKHM peIIeHHUs 3a7auu,
JIOTyIIEeHbI TpyOble onOKuU. Pemennst He 00ocHOBaHbl. He ymeeT ncnonb3oBaTh HOpPMaTUBHO-
TEXHUYECKYIO JINTEPATYPY;

— TIOPOTOBBIM ypPOBEHB: JTOCTATOYHOE MOHWMAHHME CYTH METOAMKU pEelIeHHs 3a/ayu,
nonyieHsl omuoOku. Pemenus He Bcerna 0o0OCHOBaHBL. YMeEET MCHOJIb30BaTh HOPMAaTHUBHO-
TEXHUUYECKYI0 nuTeparypy. Cnabo opueHTHpyeTcs B ClieMaIbHOW Hay4YHOH JIUTEepaType;

— CpEIHUH YpOBEHb: B LIEJIOM IIOHMMAET CyThb METOJMUKH PEIICHMS 3a/1auH, JOMYIICHBI
omnOKku. Pemenus He Bcerna o0OCHOBaHbL. YMEET MCHOIb30BaTh HOPMATUBHO-TEXHUYECKYIO
Y CIELUAIbHYIO HAYUYHYIO JUTEPATYPY;

— NPOABUHYTHIA YpOBEHb: B IIEJIOM IOHUMAaeT CYTb METOJUKHU pELICHHsS 3a/layu,
JonyieHbl HeToyHocTH. CriocobeH 000CHOBATh pelieHus. Y MEET UCII0Ib30BaTh HOPMATUBHO-
TEXHUYECKYIO U CIIEIUATIbHYIO HAYUHYIO JIUTEPATYPY;

— BBICOKMH ypOBEHB: TOHUMAET CYTh METOIMKH perieHus 3aaaun. CrocodeH 000CHOBATh
pelieHus. YMeeT HCHOib30BaTh HOPMATHUBHO-TEXHMYECKYIO U CHEIHUATbHYIO HAay4YHYIO
JUTEPATYpPY, IEPEIOBOI IPON3BOICTBEHHBIN OIBIT.

Cocmasnsarowan Komnemenyuu — 61a0eHuUe Ha8bIKaAMU

— HYJEBOM ypOBEHb: HE JIEMOHCTPUPYET BJIQJICHUEC HABBIKAMU  BBITIOJTHEHHUS
npodeccuoHanbHBIX 3a1a4. He MOXET BBITIOIHUTH 3aIaHHUS;

— MHUHUMAQJIbHBIA YpOBEHBb: HE JEMOHCTPHUPYET BJIAJICHUEC HABBIKAMHU BBIITOJIHEHUS
npodecCHoHaIBHBIX 3a7ad. VICTBITBIBAET CYIIECTBEHHBIE TPYIHOCTH TIPH BBITOTHEHUHU
OTJICTBbHBIX 3aJIaHHM;

— TIOPOTOBBIM YPOBEHB: BJIQ/ICET HABBIKAMH BBITIOJHEHUS TPO(ECCHOHAIBHBIX 3a/1a4 Ha
IIOPOTrOBOM YpPOBHE. 3aJjaHUsI BBITIOJIHSAET MEIJICHHO U HEKAYECTBEHHO;

— CpeIHUW ypOBEHB: BIIAJICET HABBIKAMHU BBITIOJHEHUS MPO(ecCHOHATBHBIX 3aJad.

3a/aHus BBITIOJIHAET HA CPETHEM YPOBHE IO OBICTPOTE U KaYECTBY;



— IPOABUHYTHIA  YPOBEHBb:  BJIAJEET  YBEPECHHBIMU  HABBIKAMM  BBINIOJHEHUS
npodeccuoHaNnbHbIX 3aa4. BeICTpO M KaueCTBEHHO BBIMOJIHAET 3a/aHMsI, UHOTJA JOITYCKast
HE3HAYUTEIIbHBIC IIOIPEILHOCTH;

— BBICOKHM YPOBEHb: BJIaJI€ET YBEPEHHBIMU HaBbIKaMU BBIIIOJIHCHUSA
npodeCCHOHANBHBIX 3a/1a4. BBICTPO M KaUEeCTBEHHO BBIMOJIHAET 33aJaHus, IPU HEOOXOAUMOCTH

JEMOHCTPUPYS TBOPUECKHUM MOIXO.

0Ob600wennas oyenka chopmuposaHHoCcmuy KOMnemeHyuti

— HYJEBOH YpOBEHb: Ha HYJIEBOM ypOBHE C(OPMHUPOBAHBI: BCE COCTABJISIONIUE; OIHA
WIH JIBE U3 TPEX, OCTAIBbHBIE — Ha 00JIee BEICOKOM YPOBHE;

— MUHUMaJbHBIA ypPOBEHb: HA MHUHHUMAIBLHOM YpOBHE C(HOPMHUPOBAHBI: BCE
COCTABJISIOIINE; OJTHA WJTH JIBE U3 TPEX, OCTaIbHBIC — HA O0JIee BRICOKOM YPOBHE;

— TIOPOTOBBIA YPOBEHB: HA MOPOTOBOM YPOBHE C(HOPMHPOBAHBEI: BCE COCTABIISIOIINC,
OJTHAa WJTH JIBE U3 TPEX, OCTaJbHBIC — HA O0JIee BRICOKOM YPOBHE;

— CpenHuil ypOBEHb: Ha CPEIHEM YpOBHE C(HOPMHPOBAHBI: BCE COCTABISIONINE; OHA
WK JIBE U3 TPEX, OCTAIBHBIC — Ha 00JIee BEICOKOM YPOBHE;

— TPOABUHYTHIH  YPOBEHb: HA TMPOJBHHYTOM YpOBHE CGHOPMHUPOBAHBI: BCE
COCTABJISFOIINE; OJTHA MJTH JIBE U3 TPEX, OCTaJIbHBIC — HA BRLICOKOM YPOBHE;

— BBICOKMH YpOBEHb: Ha BBICOKOM YpOBHE CGHOPMHUPOBAHBI BCE COCTABJISIOIINEC

KOMIETEHIINI.

4.2 Bonpochl K 3K3aMeHY M IPUMeEP IK3aMEeHANMOHHOT 0 OuJjiera

Bomnpocs! k 93k3aMeHy:

Knaccudukamnms J0ruaecKux MUKPOCXEM MTPOrPaMMHIPYEMOH JIOTHKH.

CrpykTtypa tanooi makposueiiku [IJIMC CPLD Xilinx.

CrtpykTypHas cxema 6a3zoBoro 010ka FPGA cemeiictBa mukpocxem Xilinx Spartan-3.
ApXHTEKTypa U OCHOBHBIE XapakTepucTuku cemeiictBa FPGA Spartan-3.

R NS -

ApXHTEKTypa ¥ OCHOBHBIC XapakTepucTuku cemeiictea FPGA Spartan-6.

6. VYpoBHu aOcTparmpoBaHus TpH pa3pabOTKe NHU(PPOBBIX CUCTEM: TOBEICHUYECKUM,
YPOBEHb PETUCTPOBBIX Mepead, BEHTHIIbHBIN, TOMOJIOTUYECKUN, (PU3NIECKUH.

7. Cnenudukarys THIIOB JaHHBIX S3bIKa IporpaMmupoBanus Verilog.

8. ®dopmarel mpeAcTaBICHHsS 3HAYEHHM M ONHCAaHHME MAacCUBOB Ha  fA3BIKE
nporpammupoBanus Verilog.

9. OObsBieHHE BHEIIHUX BHIBOJIOB (ITOPTOB) W COCOMHEHHWE MOJIYJIEH Ha S3bIKE
nporpammupoBanus Verilog.

10. Ucnonw3oBanue Verilog onepaTopoB paBeHCTBA, TOXK/IECTBA, CBEPTKH.

11. Ucnonw3oBanue Verilog ycmoBHOro oneparopa, onepaTopoB MOBTOPEHUS U CIIBUTA.
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12. TlpuHIOUIT CHHTE3UPOBAHUS CHHXPOHHBIX OJIOKOB Ha s3BIKE MPOTPAMMHUPOBAHUS
Verilog na npumepe D-tpurrepa.

13. CunxpoHusanuss HpoOLENypHBIX OJOKOB, MHCIOJB3YIOIIMX OJOYHOE U BHEOJIOYHOE
IIpUCBAaNBaHUE, Ha sI3bIKE TporpaMmMupoBanus Verilog.

14. CunTre3 ympaBISIONIUX CTPYKTYp, PEATM3yeMBIX Ha OCHOBE MYJBTHIUIEKCOPOB Ha
A3bIKe IporpaMmupoBanus Verilog.

15. CuHTe3 MHOKECTBEHHBIX IK3EMIUISIPOB CXEM Ha sI3bIKE IporpaMMupoBanus Verilog.

16. Onmcanue 3ama4 u PyHKIMA HA S3BIKE TpOrpaMMHUpoBanus Verilog.

17. Peasmzanmst KOoMOWHATOpHOW Joruku © apudmermueckux omepamuidi B [IJIMC
CHUCTEMax.

18. CuHTe3 CHMHXPOHHBIX W ACMHXPOHHBIX TPUITEPOB, PETUCTPOBOM 00JIACTH JaHHBIX Ha
SI3BIKE TIporpammupoBanus Verilog.

19. CuHTe3 CYETUYMKOB U CABUTOBBIX PETUCTPOB Ha SI3bIKE TpOrpaMMHupoBaHus Verilog.

20. CuHTe3 nenuTeneil YacTOThl M TAHMEPOB Ha sI3bIKE TIporpaMMupoBanus Verilog.

21. CuHTe3 cXeMbl IHUPOTHO-UMITYJIBCHOTO MOAYNATOPa Ha S3bIKE MPOTrPaMMHUPOBAHUS
Verilog.

22. Cunre3 monyist O3Y ¢ CHHXPOHHBIM MHTEp(EHcOM Ha OCHOBE JIOTMYECKOW SUEHKU
[IJINC.

23. Cunres moxyns O3Y ¢ cunxpoHHbIM nHTep(elicoMm Ha ocHoBe O61okoB mamstu [TJINC.

IIpuMmep 3x3aMeHalIlHOHHOTO OWJIeTa:

TI'OYBIIO «TOHEIKHIT HAIITHOHAJIBHBIN TEXHUYECKHIH YHUBEPCHTET»

YpoBeHB BBICIHIETO MPOoQecCHOHATBHOTO 00pa30BaHus: Maructpatypa
HanpapyicHue moaroToBKH (CHSUAIBHOCTD): 10.04.01 HudopmainioHHa s 6€30ITaCHOCTh
[poduas (cnenmamazarus): HudopmainionHas Ge30macHOCTh
Cemectp: 1-ii ceMecTp

YueOHas nuciunuHa:  «PazpaboTka aNmapaTHO-IIPOrPAMMHBIX PaJHOTeXHHYCCKHX YCTPOHCTE»

BHIIET Ne 01

1. Crpykrypa Tunosoi Makposeiiku [IJIHC CPLD Xilinx.
2. CuHXpOHM3AIlHS MpPOIEAYPHBIX  OJIOKOB, HCTOJIL3VIOIMHE OJOYHOS MW BHeOJIOUHOE

MIPUCBaMBaHME, HA SI3bIKE TporpaMMupoBanus Verilog.

YTBepikIeHo Ha 3aceqaHuH Kadeapsl «PagroTeXHHKA U 3allUTH HHGOPMATIHI .

[Iporokon Ne ot

3aB. kadeapoit (Ilacaén B.B.)
(mommucs) (@I.0.)

DK3aMeHATOP {(OyuaTukos M.H.)

(momuck) (DIH.O.)
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Kpurepun oneHnBaHus 3K3aMeHAIMOHHOM PadoThI

DK3aMeH MPOBOJIUTCS MUCHbMEHHO M0 OuieTaM. buier coaepxut Ba Borpoca, Kaxablid
U3 KOTOphIX TpeOyeT pa3BépHyToro oTBeta. [Ipm HEOOXOOUMOCTH CTYIEHT JOJKEH
COMPOBOJIUTH CBOM OTBET TMOSCHSIONIEH cxeMoil (pucyHKOM). Bompockl 0XBaThIBalOT
TEOPETHUECKYI0 YacTh Kypca, a TakKe TPeOYIOT AEMOHCTpAIlMU MPAKTHYECKUX YMEHUH,
MOJTyYEHHBIX CTY/ICHTOM B XOJI€ BBIIMOJIHEHHS JJA0OPATOPHBIX PabOT.

[TpaBunbHBIA TONHBIN OTBET Ha BOmpoc oreHuBaercs B 29 OamnoB. Eciam orBer He
MOJIHBIM, TO OH oleHuBaeTcs a0 25 OamioB. Ilpu oTCyTCTBMM MpaBUIILHOTO OTBETa Ha
MTOCTABJICHHBIN BOMPOC O0YYArOIIHMIACS TOTy4daeT HyJ b 0aioB. [lomyueHHbIe 6aMTbl 32 OTBETHI
Ha BOIPOCHI OWJIeTa CYMMHPYIOTCS M C Y4ETOM pe3yJbTaTOB TEKYIIETO KOHTPOJS pabOThI
CTyJI€HTa BBIBOJUTCA WUTOTOBas oreHka mo 100-0ayuibHOW mIKaje, KOTopas U ONpeseliseT

OILICHKY IO rocyaapcTBeHHoM mikajie u mkaine ECTS.
4.3 Kputepuu onieHUBaHuUs1

OneHnBaHWe YPOBHS OCBOCHHUS CTYACHTOM YYeOHOrO MaTepuana JIUCIHILINHBI
MPOU3BOANUTCS B XOJE TEKYLIEro KOHTPOJIA M MPOMEXKYTOYHOW aTTeCTalluH (CeMeCTPOBOTO
KOHTPOJIS).

Texkymmuii KOHTPOJIb 3HAHUU CTy/E€HTa OYHON (OPMBI OOYUEHHUSI OCYLIECTBISIETCS TI0

pe3ynbTaTtaM BHIIIOJIHEHUS Ja0OPATOPHBIX padoT.

Pacnpeneﬂe}me 0aJ/L10B TEKYIIEro KOHTPOJIsA

KonuuecTBo
dopma KOHTPOJIS [Ipumeuanue
OaJoB
6 3ajgaHue BBINOJIHEHO MPABWIBHO, MPOEKTHBIE PEIICHUS
OTtuéT o 000CHOBaHbI, IPUBEJICH aHATU3 MOJYYEHHOTO pe3ylibTaTa
nabopaTOpHOH 3ajaHue BBIIOJHEHO B 1EJOM TPaBUIBHO, TPOEKTHHIE
pabote ) pelieHus He Bcerja OOOCHOBaHbI, BO3HUKIM TPYAHOCTH B
O0BSICHEHUH MOTYYCHHBIX PE3yJIbTaTOB
Hroro no .
OrneHnBaOTCS OTYETHI O BHIMOJIHEHUH Ja00paTOPHBIX PaboT U
J1a00paTOpPHBIM 42
OTBETHI MIPU UX 3aLIUTE.
pabdoram
HUTOI'O: 42 MakcumanbHO BO3MOXKHOE

Brinonnenue mabopaTopHbIX pabOT C 3alIUTOM OTYETa, MPEAYCMOTPEHHBIX paboueii
MpPOrpaMMON  JIUCIMIUIMHBI, SBJISAETCS HEOOXOIUMBIM YCIOBHEM JIOMYCKa CTYACHTa K
HK3aMEHY.

IIpome:kyTouHasi aTrecTalusi M0 pe3ylbTaTaM OCBOCHHUS JHUCIMILUIMHBI B CEMECTpe
npoBoAuTcs B (popme cemectpoBoro sk3ameHna. dopma nmposeneHus sK3aMeHa — MUCbMEHHas!.

3K33MCH&HHOHHBIﬁ OHMJIET BKJIFOUAET B ceOs 2 TCOPCTUICCKHX BOIIpOCA.
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Pacnipenesienne 6aJ10B 10 CEMECTPOBOMY IK3aMEHY

MaxkcumanbHO
®opMa KOHTPOJIA
BO3MOYKHOE KOJINYECTBO 0AJLIOB

OTBeT Ha BOIIPOCHI Bomnpoc 1 29
9K3aMEHAI[MOHHOI0 Ousera Bomnpoc 2 29
HUTOIO: 58

MaxkcumanbHOe KOIM4ecTBO OayIoB 3a OTBET Ha BOINPOC HK3aMEHALIMOHHOIO Ouiera
3aCUMTBHIBACTCS CTYACHTY B Cllydae, €CIM OTBET IOATBEPKIACT BIIAJICHUE CTYIECHTOM
3HAHUSIMU B TIOJHOM oObeMe Yy4eOHOH MporpamMmbl, MaTepuand HU3J0KEH B JIOTUYECKOH
MOCJIEIOBAaTEIbHOCTH € BBIJCJIIEHUEM TJIABHOTO, COACPXKHUT TOYHBIE (DOPMYIHUPOBKH,
COMPOBOXKAACTCS UIUTFOCTPUPYIOIIMMU CXeMaMHU U PUCYHKaMHU (IIPU HEOOXOIUMOCTH ).

HroroBasi omeHka omnpenessercs MyTeM CYMMHUPOBAHMS KOJIMYECTBA OaJUIOB 110
pe3yiabTaTaM TEKYIIEro KOHTPOJS M KOJIMYECTBA OallJIoB MO pe3yiabTaTaM CEMECTPOBOTO

sKk3amMeHa. MaKCMMAaJIbHO BO3MOKHOE KotnmyecTBo 0asioB — 100.

CooTBeTCTBHE CyMMBI 0a/UIOB OIICHKAM IO TOCYAapCcTBeHHOM MiKane u mkaine ECTS

CymmMma 6amioB Ouenka Ouenka
o 100-6anpHOI 1IKae no mkane ECTS 10 TOCYJIapCTBEHHOM LIKAJIE
90-100 A OTtnuyHO
80-89 B
Xopouio
75-79 C
70-74 D
Y 10BIETBOPUTEIILHO
60-69 E
35-59 FX q
034 = €yJOBIETBOPUTEIHHO

* — ¢ 00s13aTEIBLHBIM IMMOBTOPHBIM U3YUCHUEM OUCHUILIWHBI.
4.4 TlpuMep ompoca npu 3ammre Ja00PaATOPHbIX padoT

Ha npumepe Ttembr «Knaccudukamusi HHTETpalbHBIX CXEM C MPOrpPaMMHUPYEMOH
CTPYKTYpOI»:

1. Crpykrypa tunopoii makpostuciiku [IJIMC CPLD Xilinx.

2. CtpykTypHas cxema 6azoBoro 0oka FPGA cemeiictBa mukpocxem Xilinx Spartan 3.

3. ApXUTEKTypa U OCHOBHBIE XapakTepucTtuku cemeiictea FPGA Spartan-3.

5. ApxXUTEKTypa U OCHOBHBIE XapakTepucTiku cemeiictBa FPGA Spartan-6.

6. YpoBHU aOcTparupoBaHus Ipu pa3paboTke MUPPOBBIX CUCTEM.

OTBeThl Ha BOIIPOCBI YUYUTBIBAIOTCA TMPEIOAABATCIIEM B PpPE3yJIbTaTaX TCKYIICTO

KOHTPOJISl pa0OTHI CTYIEHTA.
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4.5 KypcoBoe npoekTHpoOBaHue

Yuebnvim nnanom Kypcogoe npoekmupogarue He npedycmompeHo.

5 PEKOMEHAYEMAS JIMTEPATYPA

I. OcHoBHas JuTEpaTypa

1. Ctporonos, A. B. Peanu3zanus nudpoBbIX YCTPOWCTB B 0azuce MporpaMMHUPYEMBIX
JIOTHYECKHUX MHTETPaJbHBIX cxeM : yueOHoe mocooue / A. B. Ctporonos ; C. U. pen. PemOe3sr.
— CaparoB : Au [lm Dp Menmua, 2019. — 151c. — ISBN 978-5-4497-0208-1. — Tekcr :
ANEKTPOHHBINM // DnextpoHHo-Oubmoreynass cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/83658.html. — Pexxum noctyma: i aBTOpU3UP. MOJIb30BaTEICH

2. PazpaboTka W TNPOTOTUIHMPOBAHKWE LHQPPOBBIX YCTPOUCTB Ha s3bikax VHDL u

Verilog : yueOHO-mMeTomuueckoe mocoome / B.d. bapabano, H.U. I'peGenHukoBa,

. H. Honckux, C. A.KoBaienko. — Boponex : BopoHexckuidi rocyaapCTBEHHBIN
texunyeckuit yausepcutet, ObC ACB, 2018. — 84 c. — ISBN 978-5-7731-0709-5. — Tekcr :
ANEKTPOHHBIA // DnextpoHHO-OMOMMoreuHass cucrema IPR BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/93285.html. — Pexxum noctymna: it aBTOpU3UP. MOJIb30BATEIICH

I1. lonoJiHMTEIbHAS JIUTEPATypa

3. Crporonos, A. B. Peammzanus nudpoBbIX YCTpOKCTB B 0a3uce MporpaMMHPYEMbIX
JIOTUYECKUX MHTETPAIBbHBIX cXeM : yueOHoe mocobue / A. B. Ctporonos ; C. U. pen. Pem6e3sr.
— CaparoB : A# I[Ilu Dp Memma, 2019. — 151 c. — ISBN 978-5-4497-0208-1. — Tekcr :
ANEKTPOHHBIA // DnexrponHo-Oubmmoreunass cucrema [PR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/83658.html. — Pesxum goctymna: ajis aBTOpU3UP. MOJIb30BaTENICH

4, TlonsxkoB, A. K. S3eiku VHDL u VERILOG B mnpoektupoBanuu 1udpoBoit
anmapatypsl / A. K. ITomsixos. — Mocksa : COJIOH-IIpecc, 2016. — 314 c. — ISBN 5-98003-
016-6. — Tekct : anexkTpoHHBIH // DnekTpoHHO-O0nbMnoTeyHas cuctema IPR BOOKS : [caiit]. —
URL: http://www.iprbookshop.ru/90249.html. - Pexum gocTyma: i aBTOPU3HP.

oJIb30BaTenei

6 YYHEBHO-METOJUYECKOE OBECIIEYEHUE JUCIUITIJINHBI

5. Metoauyeckue yka3zaHHs K BBIINOJIHEHHIO J1A0OPAaTOPHBIX pabOT M BHEAYIUTOPHOM
CaMOCTOSITENIbHOM ~ paboTel 1o  aucuumuinHe «Pa3paboTka  amnmapaTHO-IPOTPaMMHBIX
PaIMOTEXHUYECKUX YCTPOUCTB»  JUIa CTyACHTOB HampaieHuii noaroroBku 10.04.01
Nudopmanmonnas 6e3omacHocTh, 11.04.01 Pamguorexnuka / TOYBIIO «JIOHHTY», Kad.


http://www.iprbookshop.ru/83658.html
http://www.iprbookshop.ru/93285.html
https://www.iprbookshop.ru/83658.html
http://www.iprbookshop.ru/90249.html
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PaIMOTEeXHUKH W 3anuThl uHpopMamuu ; cocT.. M. H. ®yatukos. — Jlonenk : JJOHHTY,
2017. — Texkcr : 27MeKTPOHHBINA // DIeKTpoHHBINA KaTanor Hay4Ho-TexHMYecKOoH OMOIMoTeKH
JIOHEIIKOro HAIMOHAJIBLHOTO TEXHUYECKOTO YHMBEPCUTETa (JIOCTYN uepe3 JUYHBIN KaOWHEeT

CTYJEHTA).

JJIeKTPOHHO-UH(pOPMAITHOHHBIE PeCypPChl
OBC JIOHHTY - http://donntu.org/library
SBC «IPRbooks» — http://www.iprbookshop.ru

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE AU CHUITJINHBI

7.1 JleKIMOHHBIE 3aHATHSA

Yuebnas ayoumopus 7.511 yueOHbIii KOpmyc 7, 715 IPOBEICHUS JTEKIIMOHHBIX 3aHATUMN,
TPYNIOBBIX U WHIUBUYaTbHBIX KOHCYJIBTAIMH, POMEKYTOUYHOM aTTecTanuu. Mebenb: JocKa
aynutopHasi, mapTel, ctoibl. O6opynosanue: I[TIK — Intel Celeron 1,7 GHz, Asus P4S8X-X, 512
Mb DDR, 40 Gb IDE, SIS S3 Savage 4, Windows XP SP3, monutop Samtron 78DFS,
MYJIbTUMEIUHHBINA TTPOEeKTOp, dKkpaH. CrnernuanuszupoBanHoe [10: Libreoffice 5.3.4 (munen3us
GNU GPL).

7.2 JlabopaTopHbIe 3aHATHUS

Jlabopamopus «Texnonozcuii u npocpaAMMHO-ANNAPAMHBIX CPeOCms8 obecneyeHus
ungopmayuonnot b6ezonacrocmuy 7.519 ydeOHBIN KOpIyC 7 IS MPOBEAECHUS Ja00paTOPHBIX
3aHATHH, TPYNIOBBIX W WHIWBHIYAJIBHBIX KOHCYJIbTAIMH, TEKYIIETO KOHTPOJIS W
MpOMEeXyTOYHOU aTrTectanuu. Crnenuanu3upoBaHHash MeOenb: JIOCKa ayAuTOpHas, CTOJIbI
ayTUuTOpHEIE, CTYJbsl yuernnueckue. Ooopynoanue: [llaccu ms yctanoBku mosyneit NI PXI-
1044, npomeinutennsiii koaTposuiep NI PXI-8108 (Intel Core 2 Duo, Compact PCI, Ethernet,
USB-nopt, unrerpupoBanusii HDD), MonynbHbli mugpoBoit ocumsuiorpag NI PXI-5142,
noHmxkarmuili npeodpazoatenbr NI PXI-5600 (9,7 xI'u + 2,7 I'Tu); monutop Philips
170C6FS/00; 2  yuebHo-oTnamounbix creHma  Spartan-3AN  FPGA  Starter  Kit.
CnermmammupoBanHoe [10: MATLAB u Simulink 2015a (Student Version), LabView 8.2
(base license), Libreoffice 5.3.4 (muuen3us GNU GPL), ANSYS 19.1 (Student version), Xilinx
Integrated Synthesis Environment (WebPACK license).

Komnvromepuswtit knacc 7.513 ydeOHbI KOpmyc 7 Ajis TPOBEACHHUS J1aOOPAaTOPHBIX
3aHATHHM, TPYNNOBBIX W WHIWBHIYAJIbHBIX KOHCYJbTAIMM, TEKYIIETO KOHTPOJIS W
npomexytouHoit arrectaiuu. O6opynosanue — 10 I1K: Intel Celeron 2,66 GHz, Asus P4P800
SE, Socket 478, AGP-8x, 1024 Mb DDR, 80 Gb IDE, Radeon GV-R925128D AGP-8x,
128 Mb, Windows XP SP3, mouutop Samsung SM 755 DFX. Cneunanu3upoBaHHas MeOeIb:

AO0CKa ayJIuTopHasdA, IIapTbl, CTOJIbI, CTYJIbd YUYCHHYCCKHC. CHGI_[I/IaJ'II/I3I/IpOBaHHO€ I10:


http://donntu.org/library
http://www.iprbookshop.ru/
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MATLAB u Simulink 2015a (Student Version), LabView 8.2 (license), Libreoffice 5.3.4
(muuen3ust GNU GPL).

7.3 CamocTosiTeibHasi paboTa

Tlomewenus onst camocmosimenvholl pabomsl ¢ BO3SMOKHOCTBIO TTOJKIIFOUCHHS K CETH
«MHTEepHET» M O0eCreUeHHeM J0CTyNa B AJIEKTPOHHYIO MH(POPMAIMOHHO-00pa30BaTEIbHYIO
Cpelly OpraHM3aluu: YUTAJIbHbIE 3ajbl, yueOHble Kopnyca 2, 3 (KommbroTepHas TeXHUKaA C
BO3MOXHOCTBIO TTOJIKITIOUCHHS K ceTH «IHTepHET» B 00ecredeHUEM JOCTyTa B JICKTPOHHYIO
uH(popmarronHo-o0pazoBarenbHyto cpeay (QMOC JJOHHTY) u snekTpoHHO-0M0IMOTEYHYIO
cuctemy (OBC IPRbooks), a Takke BO3MOXHOCTHIO HWHJIWBHIYAIBHOTO HEOTPAaHUYCHHOTO
nocryna obydaroruxcs B ObC u DUOC nocpenctBom Wi-Fi ¢ mepcoHaIbHBIX MOOMIBHBIX
yerpoiicts. OC — Microsoft Windows 7, OpenOffice 2.0.3 — o6mectBennas nuieH3us MPL
2.0/ Grub loader for ALT Linux — muuen3us GNU LGPL v3/ Mozilla Firefox — nuuensus
MPL2.0, Moodle (Modular Object-Oriented Dynamic Learning Environment) — mureH3us
GNU GPL.
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