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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM

CrtpaHnua 2 n3 11.




Mporpamma aucumnnuHbl "flabopaTopus nporpammupyemoit norukun"; 09.03.04 "MporpamMmHas nHxeHepus".

Mporpammy omcuunnvHel paspaboTan(a)(vn) 3asenyowmii kadenpoi, K.H. (noueHT) AkdypuH A L. (Kagenpa
panmoacTpoHoMuu, Beicwas wkona kmbepdonmanyeckux CUCTeM 1 NpUKnanHomn anekTpoHuku), Adel.Akchurin@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
MK-1 FOTOBHOCTb MPUMEHSTb OCHOBHbIE METOAbI I MIHCTPYMEHTbI pa3paboTku

NporpamMMHoro obecneyeHust

MK-11 BnageHne ocobeHHOCTAMU 3BOMIOLNOHHOM OEATENbHOCTY KaK C TEXHUYECKOM TOYKU
3pEeHuns, TaK U C TOYKM 3peHunst buaHeca (paboTa ¢ yHacnenoBaHHbIMU CUCTEMaMM,
BO3BpATHOE NPOEKTUPOBAHUE, PENHXEHEPVIHT, MUTPaLIMIO N pedpakTOPUHS)

MnK-2 BnafeHue HaBbIKaMy NCMOMb30BaHNS ONEPALIMOHHbBIX CUCTEM, CETEBbIX TEXHOMOMIA,
cpencTB pa3paboTki NPOrpamMMHOro UHTepdeca, NPUMEHEHNS S3bIKOB 1 METOL0B
chopManbHbIX crieumgprkaumii, CUCTeM ynpasneHns 6asamm AaHHbIX

MK-21 BnageHne HaBblkaMy YTEHUS, MOHMMaHNS U BblAENEHNS rMaBHOM naen NpPoOYNTaHHOro
MCXOOHOro Koaa, ookymMeHTauunm

NnK-4 BnafLeHue KoHUeNuMsamMn 1 atpmbyTamm kayectsa NporpamMMHOro obecrneyeHuns
(HamexHocTn, 6esonacHocTH, yaobCcTBa NCMONb30BaHNS), B TOM YWCHE, PONN NOLEN,
NpoLEeCCOB, METOLOB, MHCTPYMEHTOB W TEXHONOrMiA 06ecneyeHns KayecTesa

O6yyatolmincs, 0CBOMBLINA JUCLUMANHY (MOOYNb):
JonxeH 3HaTb:

OCHOBHbIE (Pr3nNYecKMe N TEXHNYECKME MPUHLIMNDI, NexXaline B OCHOBE NOCTPOEHUS COBPEMEHHBIX MUKPOCXEM C
nporpamMmmpyembiMmn norndeckumm xapaktepuctukamu (MJIVC);

MPUHUMNBI pasmelleHns pasnuyHbix 6nokos MNINC Ha kpucTanne;
cnocobbl 3arpy3ku daina koHdurypaumm (paspabotaHHoro npoekta) B M/IMC (cnocobbl NpowmnBkm);
crnocobbl 0TNaaKKN 1 BepudrKaLmmn NpoeKkTa;

cnocobbl cocTbiKoBKM MykpocxeM MITNC ¢ apyruMmn anekTpruyeckumi UHTepgencamm, peannsoBaHHble Ha Opyrux
BbIMYyCKaeMbIX MPOMbILWNEHHOCTBI0 MUKPOCXEMax

JonxeH ymeTtb:

co3nasaTb Heobxoaumble cxembl B MJTUC (pabouero npoekTa) ¢ noMowbio cneunanuamposaHHbix CAMP, Ha npumepe
CATP Quartus l;

BbINONMHATDL OTNALKY U Bepuchrkaumio paboyero npoekTa ¢ NCnonb3oBaHWeM BCTPOeHHbIX B CAIP cpencTts otnanku, a
TakXe C MOMOLLbIO BHELWHMX YCTPONCTB (Ha npuMepe Tex, 4To umetotcs B CAIMP Quartus |l 'BectpanBaemeiit
norvyeckuin aHannsaTop', 'Penaktop cooepXnMoro namsaTi B CUCTEMHOM OKpyxXeHun', 'OTnanoyHbie BbliBoOb!');

pasnuyHbiMK criocobamm BbINONHSATL 3arpy3Ky NpoekTa (dhaina KoHgurypaumm paspabotaHHoro npoekTa) B MNJINC
(4epes KoHurypaumoHHbin nopt n JTAG-nopT);

Pa3nnyHbIMA cnocobamm noaknoyath K koHTakTaM MJINC KOHTaKThbl BHELIHUX MUKPOCXEM C OpYyrnMn anekTpn4ecknmm
XapakTepuctnkamn.

JonxeH BnaneTb:

MOHVMMaHVEeM 3a4ad, BbiNoHsIeMbIX cneumannanpoBaHHbix CAMP npw cospaHum Heobxoaumoro paboyero npoekta
unu cxembl B MJTNC.

LonxeH neMOHCTPMPOBaTb CMOCOBHOCTL N FOTOBHOCTb:
NMPVMEHSTb NONYYEHHbIE 3HAaHUS O CTPYKTYpe coBpeMeHHbIX [JTNC Ha npakTuke

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO
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Hannas gucuunnuHa (Moaynb) BkAodeHa B pasgen "B1.8B.1B.4 OucunnnuHbl (Mogynun)" OCHOBHOM NPOGPECCMOHANbHON
obpasoBatenbHoii nporpammel 09.03.04 "MporpaMMHas nHxeHepus (TeXHONOrns NPOEKTUPOBaHMS
annapartHO-NPOrpaMMHbIX UHGOPMALMOHHbBIX CUCTEM)" U OTHOCUTCS K AUCUMNIMHAM MO0 BblIOOpY.

OcBaunBaetcs Ha 3 kypce B 6 cemecTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUax C yKkasaHueM Konimyectea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatoLmxcs ¢ npenogasarenem (Mo Buaam yuebHbiXx 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was TpynoeMKOCTb ANCLIMIMNHBI COCTaBASET 5 3a4eTHbIX(ble) eauHmML(bl) Ha 180 yaca(os).

KoHTakTHas paboTa - 72 4aca(oB), B TOM Yucie nekuun - 0 4aca(oB), mpakTUdeckme 3aHaTus - 72 4yaca(os),
nabopatopHbie paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTtosiTenbHas pabota - 72 4aca(oB).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMINHDI: 3K3aMeH B 6 ceMecTpe.

4. CopepXaHue OUCLMMINHDBI (MOAYNs), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) ¢ ykasaHMeM OTBeA,EeHHOro Ha
HUX KONMYECTBa aKaf,eMUYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TemMaTu4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl n yachbl
KOHTaKTHOW paboThbl,

Pasnenbl oucuvnInHbI / NX TPYDOEMKOCTb CamocTosTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuelllabopatopHble
flekumu 3aHATUSA paboTbl

Tema 1. YMeHblUeHne pa3mepos
TpaHaucTopos. MNossnenHne MJNC, nx
asonoums. MNMepexon k FPGA co
CTPYKTYPOW U3 OJHOPOIHbIX
1.|dpyHKLMOHANbHbIX KOHUTYPUPYEMBIX 6 0 2 0 5
6nokoB kK FPGA ¢ KoMOMHMPOBaHHOA
CTPYKTYpPOIA, BKOYaloLwein 6noku
O3Y, AUl wn ..

Tema 2. Pa3smeleHne Ha kpuctanne
FPGA mykpocxeMbl annapartHbix
2.|a0ep npoLLeccopoB, KOHTPONIEPOB 6 0 2 0 5
wuH un T.40. Cpencrea
KoHgourypuposanus MNNC

Tema 3. MNporpammnposaHue MNJINC.
lMepexon K BbICOKOYPOBHEBLIM
cpencTeam 1 metoaam
3.|npoekTnpoBaHuns (Mcnonb3oBaHme 6 0 15 0 7
HDL-si3blkoB, 61bnnoTek
napameTpu3nNpoOBaHHbIX MOAYNEN W
T.0.).

Tema 4. OTanbl NPOEKTUPOBAHNS:
PaspaboTka anroputma u

4 [apxuTekTypbl, CnHTeE3, "BpemerHHoe 6 0 15 0 10
mogenunposaHue”, Otnagka B
cocTaBe CUCTEMbI

Tema 5. CpencTea 1 MeToAbl OTNAOKU
5 npoekTos B IMJINC. 6 0 15 0 15

Tema 6. Peannsaumns npoekra,
ynpasnstowero LCD-moHuTOpOM, Ha

6. oTnanoyHbix komnnektax MAX Il n 6 0 23 0 80

DE2 (Ha MNNC MAX Il n Cyclone Il)

NToro 0 72 0 72

4.2 CopepxaHue auCUUMINHLI (MOBYNSA)

Tema 1. YMeHbLUeHMEe pa3mepoB TpaH3uctopos. MosisneHue MJINC, nx asontouus. Nepexon kK FPGA co
CTPYKTYpPOW U3 0QHOPOOHBbIX OYHKLUOHaNbHbIX KOH(Urypmupyembix 6nokos kK FPGA ¢ KoMOMHMpoBaHHOW
CTPYKTypoW, BKNovawuLen 6noku O3Y, ALLM v T.4.
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YMeHblLeHne pa3MepoB TPaH3UCTOPOB, OrPOMHBIA POCT MX Yucna Ha kpuctanne. Mosasnexme MNJINC, nx ssonouns ot
npocTbix Mukpocxem ¢ PAL (PLA) ctpyktypoii cHavana k CPLD ctpykType. lMocnenyowuin nepexon cHavana k FPGA co
CTPYKTYPOW U3 0OHOPOIHBIX (OYHKLIMOHANBHBIX KOHGUIYpMpYyeMbix 610KOB, MEXCOeAUHEHW 1 6NOKOB BBOAA-BbIBOLA, a
3aTeM kK FPGA ¢ KOMBMHUPOBaHHOM CTPYKTYypoii, BKAtovatowei 6noku O3Y, ALIM 1 yMHOXMTENN YacToT U T.4.

Tema 2. PasMeLwteHune Ha kpucTtanne FPGA mukpocxembl annapaTtHbIX saep npoueccopos, KOHTPOIEPOB LUWH 1
1.48. Cpencrtea KoHcpurypuposanus NMNIINC

Otan pasmeleHuns Ha kpuctanne FPGA MukpocxeMbl annapaTHbIX saep npoueccopoB, KOHTPOMNEPOB WUH U T.4.
AnnapartHo-nporpamMmHble cpencTaa koHgurypuposanus MINC (JTAG, Active/Passive Serial). Bnokn BBoga-sbiBoga ¢
pasnuyHbIMM NUTAIOWUMIN HanpsxxeHnsmn (baHku BBoaa-sbiBoaa). CUMMETPUYHbIE U HECUMMETPUYHBIE BKIIOYEHWS
BbIXOAHbIX KOHTAKTOB.

Tema 3. NMporpammuposaHue MNMJTUC. Mepexon, K BbICOKOYPOBHEBbLIM CpeaAcTBaM U MeToaam NpoeKTMpoBaHUs
(vcnonb3osaHue HDL-a3bIkOB, 6M6NINOTEK NapaMeTpU3NpPOBaHHbIX MOOYNEeN U T.4,.).

MporpammuposaHne MNNC (co3naHne cxem KOHPUIYPUPOBAHUEM CXEM CoeanHeHus 6a3oBbix 6nokos B MJTNC).
OTcTaBaHne NPOM3BOAUTENBHOCTY Pa3paboTuMKOB "TPALMLMOHHBIX" CXEM (CXEM 3NEKTPUHECKNX COEAMHEHWIA) OT pocTa
cnoxHoctn CBUC. MNepexon K BbICOKOYPOBHEBLIM CPEACTBAM 1 METOAaM NPOEKTUPOBaHMS (MCNONb30BaHue
HDL-s3bIkoB, 61bnMoTek NapaMeTpu3npPOBaHHbLIX MOAYNEN, FOTOBbIX PEWEHNI NS anrOPUTMUYECKN CNOXHBIX YCTPOWCTB
- IP (Intellectual Property) mogyneii). Cnocobbl onmcaHmsi (noBeogHYecKoe, CTPYKTYpHOe).

Tema 4. 3tanbl NpoekTMpoBaHNA: PaapaboTka anroputMa u apxmTekTypbl, CuHTe3, "BpemeHHoe
mopenuposaHue”, OTnagka B COCTaBe CUCTEMbI

O1anbl NnpoekTupoBaHus: PazpaboTka anroputMa u apxutekTypsbl; "MoBeneHYecKkoe MogenvpoBaHune” (MoLAenupoBaHme
anroputma pabotbl 0-Mu 3aaepxkamm); CuHTes (npeobpasoBaHmne onMcaHns NPoeKTa B CXEMY HA 3a4aHHOM
aneMeHTHoM b6asuce); "BpemeHHoOe MoaennpoBaHue"” (MogenMpoBaHune ¢ 3afepXKamu, NoyyeHHbIMY nocne
TpPaccupoBkM 1 pasmelleHns BHyTpeHHUx pecypcos CBNC). OTtnanka B cocTaBe CUCTEMBI.

BcTtpanBaemas cuctema (Umgpposast cuctema co BCcTpamBaembiMy npoueccopamu). MeToabl BbICOKOYPOBHEBOrO
NMPOEKTUPOBaHWS OJis 06 beAVHEHNS YAaCTeN CUCTEMbI, PEANN3YEMbIX HA BCTPaVBAEMOM NpoLeccope. YPOBHU
abCcTparvpoBaHUs: YpoBHW TPAH3VCTOPOB (HAVHWSLWINIA), TOTMYECKUX CXEM, PETUCTPOBBIX NEPesay U 3NEKTPOHHbIX
cucTem (HamBbicwuit). OnuncaHve NPoekTa co BCTpanBaemoi cuctemoii. CMewweHne ypoBHen abetpakumun. MapwpyT
NPOEeKTMPOBaHUS BCTpavBaeMbix cucteM. PazgeneHune Ha annapartHyo U MporpaMMHyto 4acTu (pasnunyHbie annapartHble
mMomoynu, KoTopble npeacTtaensioTcs B HDL-a3bikax unm goCTynHbl Kak NpenonpefeneHHble annaparHble Mooynm).
CoBMecTHOe annapaTHO-NPOorpamMMHOE MOOENMPOBaHMeE.

Hosble TeHoeHUUK NpoekTnpoBaHns annapatypbl. KoHduryprpyemblie npoueccopbl. CTaHAapTHbIE WHUHbI.
Tema 5. Cpepncrtea u MeToabl oTnanku npoexkrtos B MJINC.

Cpeanctsa n metoabl oThagku. MiHTepdpeiic ons BHeWHero nornyeckoro aHannsartopa (Logic Analyzer Interface).
OtnapoyHble BbiBoAb! (SignalProbe Pins). Pegaktop cogoepXxmnmMoro namsat B CUCTEMHOM OKpyXeHun (In/System
Memory Content Editor). BctpanBaembliii norudeckuii aHanmsatop Ha npumepe SignalTap Il

[Ba meTona ans NOCTPOEHWS OTNIalo4HOro YCTPOWCTBA: C NOMOLLbIO 0OBS3KM OTNaxmBaeMblx 6110KOB sHeinkamu,
aHanornYyHbIMK SYelikam rpaHNYHOro CKaHMPOBaHUS, U C UCMONb30BaHEM BCTpanBaeMoli NaMsT aHanM3aTopoB ans
XpaHeHVs 3allenkBaeMblX AaHHbIX U TECTOBbIX AaHHbIX.

Tema 6. Peanusauus npoekra, ynpasnsiouiero LCD-MoHMTOpPOM, Ha oTnapo4Hbix koMmnnekrax MAX Il n DE2 (Ha
MINUC MAX 1l n Cyclone Il)

Peannsaumsa npoekTa, ynpasnstowero LCD-MoHuTOpoM, Ha otnanoyHbix komnnektax MAX Il v DE2 (Ha MJTINC MAX 1l n
Cyclone 1)

Yyalumecs BbINOMHAT NPoeKTMpoBaHne cxem ans ynpasneHns LCD-MOHUTOPOM, BbiIBOAE CMMBOJIOB, MOPOXAEHHbIX
LSFR-casuroebiM pernctpom ¢ nogcHetom CRC-UMKNNYECKNX KOHTPOMbHBIX CYMM.

PaboTocnocobHOCTbL CXEM TakXe AoNXHa OEMOHCTPMPOBATbCA OTNaO04YHbIMK CpencTBaMun.

5. MepeueHb yue6HO-MeTOANYECKOro obecrneyeHUs Ojisi caMocTosTeNibHOW paboTbl 06yyaroLLMxcs no
AucuunnuHe (MoayIto)

CamocTosiTenbHas paboTa 00y4atolmMXCs BbIMONHASTCS Mo 3aaHNI0 1 NPY METOAMYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayIMNTOPHbIX 3aHSATUAX U Ha BHEayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONIHOCTbI0 CaMOCTOSITENbHOE OCBOEHME OTHOENbHbIX TeM (pasnenos) AUCUUMNINHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayIMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHoM paboThl obydatowmecs YATaroT 1
KOHCMEKTUPYIOT y4ebHYo, Hay4yHYIo 1 CNPaBOYHYIO NNTepaTypy, BbIMONHAIOT 3a0aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBSTCS K TEKYLIEMY 1 MPOMEXYTOYHOMY KOHTPOO MO AMCUMUMNMHE.

OpraHunsauusi caMocTosTenbHO paboTbl 0ByHaroWMXCs PErnaMeHTUPYeTCs HOPMATUBHBIMA LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYpPO U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsaok opraHM3aummn 1 ocyLecTBleHNs 0bpasoBaTenbHO AesaTenbHOCTH No o6pasoBaTefbHbIM NPorpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YyTBepXaeH
npvkaszom MuHucTepcTea obpasoBaHust U Hayku Poccuiickoin denepauun ot 5 anpenst 2017 rona Ne301)
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Mporpamma aucumnnuHbl "flabopaTopus nporpammupyemoit norukun"; 09.03.04 "MporpamMmHas nHxeHepus".

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMA"

YcTae dheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO obpasoBaTtenbHoro yupexaeHns "KasaHckmi (MprBonixXckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHns
BbICLIEro npodpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBepcuTeT"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonXckoro) chenepanbHOro yH1ueepcuTeTa

AkuyypuH A L., FOcynos K.M. MporpammupoBaHue Ha a3bike Verilog./ A. L. AkuypuH, K.M. FOcynos. ? Ka3aHb: KazaH.
yH-T, 2016. ? 108 c. - https://kpfu.ru/portal/docs/F2032376552/Verilog_Examples_D.pdf

Matepuanbl ons camoobyyenust FPGA - http://altera.ru/training-courses-self.html

[MpoekTnpoBaHue LNPOBLIX YCTPOMCTB ¢ ncnono3osaHuem MJINC -
http://e-learning.bmstu.ru/moodle/file.php/1/common_files/library/EVM/%D0%9F%D0%BE%D0%BF%D0%BE%D0%B2%2B%D

CrncTembl aBTOMaTM3MPOBAHHOIO NPOEKTMpoBaHus - http://www.edamc.mirea.ru/metod.html

6. dOoHA OLEHOYHbIX CPeACcTB MO AUCUUNIuHe (MOOYNI0)

DOH[ OLIEHOYHbIX CPEeACTB Mo AUCUMUNANHE (MOOYMI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpasneHHble Ha MPOBEPKY
OCBOEHUS KOMMETEHLIWIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKoB. (POHA OLLEHOYHbIX CPECTB BK/HOYaET OLEHOUHbIe
CpencTBa TEKYLEero KOHTPONS 1 OLEHOYHbIE CPEICTBa NPOMEXYTOUYHOM aTTecTaLlnm.

B dpoHIe oLUeHOYHbIX CPeacTB COAePXUTCS creayiolas HgpopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pe3ynbTataM 06y4eHus Mo SUCLUMNIMHE (MOLYNIO);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKYM MO ANCUUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMeHeHWs U NpoLeaypbl OLEHMBAHNS 015 KaXA0ro OLEeHOYHOro CpeacTBea;
- KPUTEPVM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBa;

- coepXaHune OLEHOYHbIX CPELCTB, BKNtoYas TpeboBaHms, NpeabsBhsieMble K OeACTBUSAM 00yyalowwmXxcs,
LEMOHCTPMPYEMbIM pesynbTataM, 3afaHus pas3nuyHbIX TUMOB.

DOHL OLIEHOYHbIX CPEACTB MO AMCUMMINHE HaxoauTcs B MpunoxeHun 1 kK nporpamme AUCLUNAUHBI (MOLYNHO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANl OCBOEHUSI AUCLN/INHBI (MOAYNS)

OcBoeHWe ancLUMnnnHbI (MOoYNs) NpeanonaraeT n3y4yeHne OCHOBHOW 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MoXeT BbiTb BOCTYMHA 0ByYaloWUMCs B OAHOM M3 ABYX BApWaHTOB (b0 B 060MX U3 HUX):

- B 3NIEKTPOHHOM BUIE - YePEe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHWMW 3aKNto4eHHbIX KDY norosopos ¢
npaBoobnanarensamu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyqaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum 6uneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoii.
ONeKTPOHHbIE U3AAHNS AOCTYMHbI AMCTAHLUMOHHO M3 NtoBOI TOYKM NpY BBEAEHMM 0OYYatoLLMMCS CBOErO NIOrMHa 1 Napons
OT Nn4Horo kabrHeTa B cucTeme "ONeKTPOHHbIN yHuBepcuteT". MNpu Ncnonb3oBaHUM NevaTHbIX N3aaHnin GubnnoTeyHblin
ooHA, AonmKeH ObITb YKOMMIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxnoro u3 n3gaHnin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 sk3emnngapa AONONHUTENbHON
nMTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMTNINHY.

MepeyeHb OCHOBHOM 1 BOMNONHUTENBHON y4ebHOM nuTepaTypbl, HEOBXOAUMO 41 OCBOEHWUS AMCUMNAMHBLI (MOOYNS),
HaxoguTcs B MpunoxeHnn 2 k paboyei nporpamMme aucumnnmHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNIOBUIA
norosopoB KOY ¢ npasoobnanatensiMy SNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWM KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeyeHb pecypcoB UHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONSA
OCBOEHUS OUCLUMNUHBI (MOOYNS)

Intel FPGA Technical Training -
https://www.altera.com/support/training/catalog.html?keywords=HDL%20Basics&elq=16e21cfdd42744cb9abcea3d9b49a624&e

nabopatopHble 3anaHus K kHure Paban X.M. LingopoBble nHTerpanbHble CXeMbl. -
http://bwrcs.eecs.berkeley.edu/Classes/IcBook/

Habop roToBbIX NPOEKTOoB - http://www.fpgadfun.com/

rnepeBeaeHHasl HokyMeHTaumsi o pabote B Quartus Il - http://www.naliwator.narod.ru/index.htmi
Paban X.M. Lindpposble nHTerpansHole cxemsl. - http://icbook.eecs.berkeley.edu/index.htm
Coobuectso EasyElectronics.ru - http://we.easyelectronics.ru/plis/plis-zametki-nachinayuschego.html

A
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YuebHuk [asupna Xappuca n Capbl Xappuc "LingopoBas CXeMoTeXHUKA U apXMTEKTypa KOMMbioTepa", BTOPOE nsnaHue,
2012 - https://community.imgtec.com/downloads/digital-design-and-computer-architecture-russian-edition-second-edition

9. MeToguyeckme ykasaHus oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUN/IMHBI (MOAYNS)
Bup, pa6ot MeTtoauuyeckue peKoMeHpaLmm

npakTnyeckme | MoaroToBKy K KaxaoMy npakTU4ecKOMy 3aHATMIO CTYAEHT OO/IXKEH Ha4yaTb C 03HAKOMEHMS C MaHOM
3aHATUSA NpPakTUYEeCKOro 3aHsITUSI, KOTOPLIA OTpaxXaeT coaepXaHue npeanoXxeHHo Temol. TwatenbHoe
npoayMbIBaHNE U N3y4YeHre BONPOCOB MiaHa OCHOBbIBAeTCS Ha npopaboTke Tekylero Matepuana
nekumnn, a 3ateM nsydeHns obssatenpHol U ONONHUTENbHOW NUTepaTypbl, PEKOMEH10BaHHOM K
IaHHoI Teme. Bce HOBbIE MOHSATUS NO M3y4aeMoil TeMe HeobX0AMMO Bbly4YMTb HAN3YCTb N BHECTU B
rnoccapuii, KoTopblil LienecoobpasHo BECTM C CaMOro Hayana nsy4yeHust kypca. Pesynbtat Takon
paboTbl ONXEH NPOSIBUTLCS B CNOCOBHOCTM CTyAeHTa cBOHOAHO OTBETUTb HA TEOpeTMYecKue
BOMPOCHI NPaKTNKyMa, ero BbICTYMNEHUN 1 y4aCTUM B KONNEKTUBHOM 06CYXOEHUN BONPOCOB
N3y4aeMoi TeMbl, MPABUNBHOM BbIMONHEHWUM NPaKTUYECKMX 3a0aHUiA N KOHTPOSbHbIX paboT. B
npouecce NOAroTOBKWN K MPaKTUYECKUM 3aHATUSIM, CTyAeHTaM HeobxoauMo obpaTtntb ocoboe
BHMMaHMWe Ha CaMOCTOSITENbHOE NU3yYeHNe PEKOMEHA0BaHHOM nuTepatypsbl. Mpu Bcel nonHoTe
KOHCMEKTMPOBaHUS NEKUUN B HE HEBO3MOXHO M3NOXWTb BECb MaTepuan ns-3a nuMuTa ayamTopHbIX
yacos. MNoaTomy camocToaTenbHas paboTa ¢ y4ebHukamu, y4ebHbiMM NocobusmMm, Hay4Ho,
CMNpaBOYHON NUTEepaTypoii, MaTepranamMm nepuoanyeckmx nanaHuin n MiutepHeta sensetcs Hanbonee
3pPEKTUBHBIM METOLOM NONYYEHUS AONONHUTESNbHBIX 3HAHWUIA, NO3BONSIET 3HAYUTENBHO
aKTMBU3MPOBATb NPOLIECC OBNAAEHUS UHGpopMaLmeit, cnocobcteyeT 6onee rnybokoMy YCBOEHUIO
n3y4aemoro matepmana, qoopMUpyeT y CTYLEHTOB CBOE OTHOWEHME K KOHKPETHON npobneme.

camocTos- | CamocTosiTenbHas paboTa cTyneHTa - 370 nnaHupyemas yyebHas, yuebHo-nccnenoBatenbckas,
TenbHas Hay4HO-uccnenoBaTenbckas paboTta CTy4eHTOB, BbINOMHSEMAs BO BHeAYAUTOPHOE (ayANTOPHOE)
pabota BPEMS MO 3a4aHui0 U NPV METOAUYECKOM PYKOBOACTBE Npenonasarens, Ho 6e3 ero

HEeNnocpenCTBEHHOMO y4acTuns (Mpu YacTM4HOM HEMOCPEeACTBEHHOM y4acTumn npenoaasarens,

OCTaBNAOWEM BelyLlyto poib 3a paboToit cTyaeHToB). CamocTtosTenbHas pabota cTyaeHToB B BY3e

SABNSIETCS BAXHbIM BUAOM y4eBHOM 1 HAy4YHON nesTenbHOCTU cTyaeHTa. CamocTosTenbHas paboTa

CTYLEHTOB UIPAET 3HAYUTENBHYIO POSb B PEATMHIOBOMN TeXHONOrMM 0byyeHns. FocynapcTBEHHbIM

CTaH4apToM NpenycMaTprBaETCs, Kak npaemno, He MeHee 50% 4acoB 13 obLLei TPyo0EMKOCTU

OVCLMMMIVMHBI HA CaMOCTOSITENbHYIO paboTy cTyaeHToB (aanee CPC). B cBs3n ¢ 3TMM, 0by4eHne B

BY3e Bkntouaet B cebs ABe, NPaKTUYECKM OLMHAKOBbLIE MO 06EMY 1 B3ANMOBNNSHUIO HACTU -

npouecca oby4eHust n npouecca camoobydeHus. Moatomy CPC ponxHa ctatb 300peKTMBHOMN 1

LeneHanpasneHHol paboTol cTyneHTa. CamoctosTenbHas paboTta cTyneHTa npegnonaraet paboty ¢

Hay4HOM 1 yuebHO NUTEPATYPOL, CaMOCTOATENBbHOE OCBOEHUE NPOrPaMMHbIX CPEACTB pacyeTa u

06paboTku faHHbIX, SKCNEPUMEHTaNbHOM annapatypbl. s noucka CoBPEMEHHOW Hay4YHO

nuTepaTypbl PEKOMEHAYETCS NCMOMb30BaTh CNeLnann3npoBaHHbIe Hay4YHbIe MONCKOBbIE CUCTEMDI,

Takune kak Google Akagemus (scholar.google.com) n BI1 Scopus (http://www.scopus.com) n Web of

Science.

MonpobHO nouck B cucteMe Scopus PacCMOTPEH HA UHTEPHET-PeCypcax:

"Anroput™ novcka uHgopmauum B 6ase naHHeix SCOPUS"

http://www.lib.tsu.ru/win/guide/udal_res/SCOPUS.pdf

"Ncnonb3oBaHne pedoepaTmBHoin 6a3bl JaHHbIX Scopus B Hay4Hoi paboTte"”

http://www library.spbu.ru/blog/wp-content/uploads/2016/03/SPbSU_Scopus_advanced.pdf

"Basza paHHbIx Scopus " http://science.spb.ru/sci/index/scopus

B METOOMYECKOM Nocobun:

OynHukosa O. B., Bonnaperko C. A. MeToauka novcka B 6ase faHHbIX Scopus.

YuebHo-mMeTonmyeckoe nocobue. - Poctos H/a: 3HB HODY, 2011. - 29 c.

(http://ufabist.ru/wp-content/uploads/2015/09/Scopus_Metodika-poiska.pdf)
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Bup pabot MeTtoaunyeckue pekomeHaauum

aK3aMeH SK3aMeH Kak cpopMa MTOrOBOro KOHTPOSIS UMEET LieNbio BbISIBUTb U OLIEHWUTb 3HaHWS, NpaKTMYeckue
YMEHVS 1 HaBblKy 06y4aloWmxcs 3a Kype OUCLMMVHbI, NPOBOASITCS B COOTBETCTBUN C paboymm
y4yebHbIM NnaHoM B 06 beMe paboyeit NporpaMMbl. dk3amMeH NPOBOANTCS NYTEM NMUCbMEHHOTO 1
YCTHOro OTBETOB Ha BOMPOCHI, yKasaHHble B 6uneTe. B kaxapblin 6uneT BXoOuUT OBa-TPY TEOPETUYECKMX
BOMpOCa 13 pasnnyYHbIX pasnenos nporpaMmbl. B npouecce NoaroToBkM K ak3amMeHy obyvaiolmnMcs
HeobX04UMO NOMb30BaTbCS NEKLMNOHHBLIMY 3aMUCsSIMU U PEKOMEHI0BaHHOM y4eBHON NuTepaTtypoi.
PaspeluaeTcs ncnonb3oBaHve MHOroO NOMONHUTENBHOrO MaTeprana, MMetoLerocs y oby4yatowerocs.
May4yas TemaTuyeckuii matepman, ons oby4atolmxcst OCHOBOMoNaratlLyM SBNsieTCs BblOoeneHne
OCHOBHbIX MOMIOXEHW, X OCMbICNIEHNE U NPaKTUYeckoe npumeHeHne. MonoXxutensHsIM MOMEHTOM
ABNSIETCS aCCOLMaTNBHOE NepenioXeHne TeOPeTMYECKOro 3HaHUSl Ha KOHKPETHYIO CUTyaLuio.
BaxHbIM SIBNSieTCS BbisiBNIEHWE B3aWMOCBA3W 3HaHNS ¢ Oyayllein npakTn4ecKon AesaTenbHOCTbIO.
Mpwu oLeHKe TeopeTUYeCcKUX 3HaHWi yunTbiBaeTcs yyactme obydatrowmnxcs B paboTe Ha CEMMHAPCKUX
3aHaTusIX. MNpenogasaTenb, NPUHUMAIOLWNI 9K3aMeH, MOXEeT 3aAaBaTb OOMNOHUTENbHbIE BOMPOCHI,
CTaBUTb NpaKTU4eckne 3anayn.

B oLieHKe ak3aMeHa BaXXHYO COCTaBNSIOLYIO UMeeT (pakT peannsauun NporpaMMHbIX MPOEKTOB B
cpene Quartus (30 6annog)

10. NMepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMM, UCMOJb3YeMbIX NMPU OCYLLECTBIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Moayno), BKJaouYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
LUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYECcKon 6a3bl, He0OX0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucuunavHe (Moaynio) BKntoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITeNbHOM PaboThl 0OYYaIOLWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTYNbs) 1 OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHMUS K ceTh "VIHTepHeT" 1 obecriedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY,

YyebHble ayamMTopun 0Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIEKTOBaHHbIE CNELMAnM3npPoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep 1 NpuHTEp 4N pacrneyatku pa3aaToyHbIx MaTepranos.
KomnbioTepHbIii knacc.
CneuwnanusnposaHHas nabopartopus.

12. Cpeﬂ,CTBa apgantauumv npenopgasaHusl oguCUNNNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUQooOB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pP0OBbSA

I'Ipvl HeobXoOMMOCTU B o6pasoBaTean0M npouecce NpuMeHAaoTCA cnegytowme MeTonbl U TEXHONOrnu, obneryatouwue
BoCnpuaTune vmcpopmaumm O6y‘-IaIOLIJ,I/IMI/ICFI nHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- cO3aaHve TEKCTOBOW BEPCHM NOBOro HETEKCTOBOrO KOHTEHTA ANS €0 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbLIE (POPMbI, yO0OHbIE ANS Pa3NNYHbIX NOfb30BaTENEN;

- CO3[aHWe KOHTEHTA, KOTOPbI/i MOXHO NPeACTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX Unn CTPYKTYpb,
npenycMOTPETb BO3MOXHOCTb MacwTabrypoBaHus Tekcta v nsobpaxeHuii 6e3 notepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- cO3aHvie BO3MOXHOCTE AJis 06y4atoLMxcsl BOCIPUHUMATb OLHY M Ty XXe MHPOPMaUMIO U3 PasHbIX UCTOYHIKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHWUSMI Clyxa NonyyYani MHGOPMALIMIO BU3YalibHO, C HAPYLLEHWSIMU 3PEHUS -
ayamanbHo;

- NPVYIMEHeHNe NPOorpaMMHbIX CPeACcTB, obecneymBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUI, OOPMUPYEMBIX
OMCLMMNIMHOM, 3a CHET aNlbTePHATUBHbBIX CNOCOO0B, B TOM YMCe BUPTYasbHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOMNIA;

- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauumn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOIz KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Beﬁl/lHapOB, KOTOpPbIEe MOryT
6bITb MCMONb30BaHbI AJ15 npoeeneHmnsa BupTyanbHbIX NeKumMin ¢ BO3MOXHOCTbLIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, nposeneHmns CeMmMHapoB, BbICTYMJIEHNA C AoKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
npoeeneHmns TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOTMIA 4N OpraHnu3aummn OopM TEKYLLErO U MPOMEXYTOYHOIO
KOHTpOns;

am PAEKTPOHHBH
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- yBenndeHne npoaonxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mc;| MnHBANMOOM Unn nNMUOM C orpaHM4eHHbIMM BO3MOXKHOCTAMU
300p0BbSA hopM I'IpOMG)KYTO‘-IHOVI arrectaunmn no OTHOWEHUIO K YCTaHOBﬂeHHOI7I npPOAONIXUTENIbHOCTU NX Coa4qu:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXNTENBHOCTU MOArOTOBKM 06y4Yatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONMXMNTENIbHOCTU BbICTYMeHNs 0byyatowerocs npu 3awmTe KypcoBoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cooteeTcTBMU ¢ TpeboBaHnamMm ®rOC BO n yuyebHbiM nnaHom no Hanpasnenuto 09.03.04

"MNporpamMmHas nHxeHepumsa" 1 Npodonio NOArOTOBKM "TeXHONOrMs NPOeKTMPOBaHMS annaparHo-NporpaMmMHbIX
WHOPOPMALMOHHbIX CUCTEM".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.B./1B.4 Jlabopatopusi rporpammupyemMosi 10riku

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenune noarotosku: 09.03.04 - [NporpamMmmHas nHxeHepus

rlpO(*)Vlﬂb NoAroToBKkW: TexHonorus NpoeKTnpoBaHNA annaparHo-nporpaMmMHbIX VIH@OQMauVIOHHbIX Cnctem

KBanngpukaumst BeinyckHUKa: bakanasp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2016

OcHoBHas nuTeparypa:

1. Makcdpung, K. Mpoektnposarue Ha MJTUC. Kypc monogoro 6oiiua [3nekTpoHHbIl pecypc] : y4ed. nocobue -
OnekTpoH. aaH. - Mocksa : MK lMpecc, 2010. - 407 c. - Pexum goctyna: https://e.lanbook.com/book/60987.

2. HaBabu, 3. MNpoektuposaHue Bctpansaemblix cuctem Ha MNNC [SnekTpoHHBbI pecypc] - SnekTpoH. faH. - Mocksa :
IOMK Tpecc, 2016. - 464 c. - Pexxum goctyna: https://e.lanbook.com/book/73058.

3. Mypcaes, A.X. lNpakTrkym no npoekTnposaHuto Ha a3bikax VerilogHDL n SystemVerilog [9nekTpoHHbIV pecypc] :
y4yebHoe nocobue / A.X. Mypcaes, O./. BypeHeBa. - AnekTpoH. aaH. - CankT-MNeTtepbypr : NaHb, 2018. - 120 c. - Pexum
noctyna: https://e.lanbook.com/book/103142.

4. CtporoHos, A.B. Lingpposas 0bpaboTka curHanos B 6asmce NporpamMypyeMblx NOrMY4eCcKUX UHTErPanbHbIX CXEM
[SnekTpoHHbI pecypc] : y4ebHoe nocobue / A.B. CTPOroHoB. - 9nekTpoH. aaH. - CaxkT-Metepbypr : JlaHb, 2018. - 312
c. - Pexxum poctyna: https://e.lanbook.com/book/104960.

5. Knnwes, O.A. NJIUC dompwmbl 'Xilink': onMcaHne cTpykTypbl OCHOBHbIX CEMENCTB [OneKTpoHHbIN pecypc] / O.A.
KHuwes, M.O. KysenwuH. - OnekTpoH. aaH. - Mockea : MK [pecc, 2010. - 230 c. - Pexwum goctyna:
https://e.lanbook.com/book/60951.

6. CteweHko, B.B. MNNC doupmbl Altera: anemeHTHast 6a3a, cuctema NPOeKTUPOBaHUS U A3bIKK ONMCaHUs annapatypbl
[9nekTpoHHBIA pecypc] - OnekTpoH. aaH. - Mocksa : MK lpecc, 2010. - 573 c. - Pexum goctyna:
https://e.lanbook.com/book/60976.

JononHutenbHas nuteparypa:

Nesuuknia, A. A. MpoekTnposaHne MukpocucteM. MNporpammHeble cpeacTtea obecnedveHust CAMNP [SnekTpoHHbI pecypc] :
Yyeb. nocobue / A. A. Nesuukuia, M. C. MapurywkuH. - KpacHosipck : Cnb. goenep. yH-T, 2010. - 156 c. - ISBN
978-5-7638-2111-6. URL.: http://znanium.com/bookread2.php?book=442124

BaxTtnHa, B. A. OneKkTpOoHHbIE KOMMOHEHTHI [DNEKTPOHHBIN pecypc] : nab. npaktukym / B. A. BaxtuHa, A. A. Nlesuukui, M.
C. MapuHywkuH, C. . Tperybos. - KpacHosipck : Cnb. gpenep. yH-T, 2011. - 108 c. - ISBN 978-5-7638-2216-8. URL:
http://znanium.com/bookread2.php?book=442842

okcnepTHble cuctembl CAINP: YyebHoe nocobue / Eagakos AJ1. - M.: O ®OPYM, HALL MHDPA-M, 2016. - 160 c.:
60x90 1/16. - (Bbicwee obpasosaHme) ISBN 978-5-8199-0398-8 URL: http://znanium.com/bookread2.php?book=518395
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Mporpamma aucumnnuHbl "flabopaTopus nporpammupyemoit norukun"; 09.03.04 "MporpamMmHas nHxeHepus".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.B./1B.4 Jlabopatopusi rporpammupyemMosi 10riku

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue noarotosku: 09.03.04 - [porpamMmmHas nHxeHepus

Mpodhunb NOAroToBKM: TEXHONOrNSA NPOEKTUPOBAHNS annapaTHO-NPOrPamMMHbIX MHDOPMALIMOHHbBIX CUCTEM
KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
Crpaxuua 11 na 11. Bl YHH
skt

ARl | AL O



