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Mporpamma oucuunnmHel "CxemoTexHuka nporpammmpyemoit norukm"; 03.04.03 "Pagnodmanka”.

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
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Mporpamma oucuunnmHel "CxemoTexHuka nporpammmpyemoit norukm"; 03.04.03 "Pagnodmanka”.

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
peaynbtatamm ocBoeHns OMOIM BO

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

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
Orik-3 CnocobHoCTb K cBOOGOAHOMY BNaLEHMI0 3HAHUSIMU cPyHOaMEHTalbHbIX pa3aenos
ChV3UKN 1 PaaNOPU3NKIN, HEOBXOAUMBIX LS PEWEHUS HAYYHO-UCCNELOBATENbCKMNX
3anau

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):
JlonxeH 3HaTb:

OCHOBHbIE (Pr3NYecKMe N TEXHNYECKME MPUHLIMNbI, NeXaline B OCHOBE NOCTPOEHUS COBPEMEHHBIX MUKPOCXEM C
nporpamMmmpyembiMmn norndeckumm xapaktepuctukamu (MJIVC);

NPVHUMMBI pasMelleHmnst pasnnyHblx 6nokos MG Ha kpucTtanne;
crnocobbl 3arpysku dpaina KoHgurypauun (paspabdoTtaHHoro npoekta) B M/TMC (cnocobbl NpowmBKM);
crnocobbl 0TNaaKKU 1 BepudrKaLmMmn NpPoeKkTa;

cnocobbl cocThIkoBKU MuKpocxeM MITNGC ¢ ppyrumMm anekTpryeckummn MHTepdencamm, peannu3oBaHHble Ha Opyrmx
BbINyCKaEeMbIX NMPOMBIWAEHHOCTbIO MUKPOCXEMax

JonxeH ymeTtb:

co3nasaTb Heobxoaumble cxembl B MJTUC (pabouero npoekTa) ¢ noMoLbio cneuunanuamposaHHbix CAMP, Ha npumepe
CATIP Quartus l;

BbIMOMHATDL OTNALKY U BepuchrkaLmio paboyero npoekTa ¢ NCnonb3oBaHWeM BCTPOeHHbIX B CAIP cpencTts otnanku, a
TakXe C MOMOLLbIO BHELWHMX YCTPONCTB (Ha npuMmepe Tex, 4To umetotca B CATP Quartus Il "Bctpavsaembiii
normyeckuin aHannsaTop”, "PefakTop CoOoepXMMOro namsaT B CUCTEMHOM OKpyXeHun", "OTnafoyHble BbiIBOAbI");

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

Pa3nnyHbIMA cnocobamm noaknoyath K koHTakTaM MJINC KOHTaKTbl BHELIHUX MUKPOCXEM C OpYyrmMn anekTpn4ecknmm
XapakTtepuncTtnkamn.

JlonxeH Bnanetb:

MOHVMMaHNEeM 3a4ad, BbINOHsIeMbIX cneunannanpoBaHHbix CAMP npw cospaHum Heobxoaumoro paboyero npoekta
unu cxembl B MNJTNC.

LonxeH BeMOHCTPMPOBaTb CMOCOOHOCTL N FTOTOBHOCTb:
NPVMEHSTb NONYYEHHbIE 3HaHUS O CTPYKTYpe coBpeMeHHbIX [JTNC Ha npakTuke

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnmHa (Mogynb) BkNtodeHa B pasgen "B1.B.AB.2 OucumnnuHbl (Mogynn)" OCHOBHON NPOheCCUOHANBHOW
obpazosatenbHol nporpammbl 03.04.03 "Paguodmanka (HgpopMaLnoHHbIe MPOLECCH U CUCTEMBI)" U OTHOCUTCS K
OUCUMNHAaM no BbIGopYy.

OcBauBaeTcs Ha 2 Kypce B 3 CEMECTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,yJ'ISl) B 3a4eTHbIX eauHUuLLax ¢ ykasaHmeM Kosim4yecTtea 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obydaloLmxcs ¢ npenogasarenem (Mo BUAaM y4ebHbIX 3aHATUN) U Ha CaMOCTOSITENIbHYIO
paboty obyuaromxcs

Ob6was TpynoeEMKOCTb OUCLIMIMANHBI COCTaBASET 3 3a4eTHbIX(ble) eauHmML(bl) Ha 108 yaca(os).

KoHTakTHas paboTta - 56 4aca(oB), B TOM yncne nekuuu - 28 yaca(oB), NpakTMyeckne 3aHsTus - 28 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPOMb CaMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocrositensHas pabota - 52 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS ANCLMMANHLI: 3a4eT B 3 CEMECTPE.
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4. CopepxaHuve auMcLUUNAUHBLI (MOOYyNs), CTPYKTYpMpOBaHHOE Mo TeMaMm (pa3penam) ¢ ykadaHuem oTBef,eHHOro Ha
HMX KOnM4YecTBa akageMnyeckmux 4acoB U BUOOB yYe6HbIX 3aHATUI

4.1 CTpyKTypa 1 TeMaTu4eckmit nNiaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNANHE (MOBYNIO)

Buabl n yachbl
KOHTaKTHOW paboThbl,

Paspenbl pucumnnuHbl / nX TPyA0EMKOCTb CamocTosTenbHas
N Monyns Cemectp (B yacax) pa6ota
MpakTuyeckuelllabopatopHble
flekumu 3aHATUSA paboTbl

Tema 1. YMeHblLeHne pa3mepos
TpaHaucTopos. lNosenenne MJNC, nx
asonoums. MNMepexon k FPGA co
CTPYKTYPOW U3 0OHOPOOHbIX
1.|dpyHKLUMOHANbHbIX KOHPUTYPUPYEMBIX 3 4 2 0 2
6nokoB kK FPGA ¢ koMOMHMPOBaHHOA
CTPYKTYpPOIA, BKMtOYaloLwein 6noku
o3Y, AUl wnr.a.

Tema 2. PasmelueHue Ha kpuctanne
FPGA mykpocxeMbl annapartHbix
2.|a0ep npoLeccopoB, KOHTPONIEPOB 3 2 2 0 2
wuH n 1.40. Cpencrea
KoHgourypuposanus MNJ1INC

Tema 3. MNporpammmposanue MNJINC.
Mepexon K BbICOKOYPOBHEBBIM
cpeAncTtsaM 1 MeToaam
3.|npoekTnpoBaHns (MCNonb3oBaHme 3 2 2 0 4
HDL-s3blkoB, 6ubnunoTtek
napameTpusnpoBaHHbIX MOAYNen 1
T.0.).

Tema 4. OTanbl NPOEKTUPOBAHNS:
PaspaboTka anroputma u
4.[apxuTekTypbl, CnHTeE3, "BpemerHHoe 3 2 2 0 8
mozenupoBaHue", Otnanka B
cocTaBe CUCTEMBI

Tema 5. Cpegnctsa v MeTobl OTNAOKM
5. npoektos B MNC. 3 2 2 0 8

Tema 6. Peanusaumns npoekTa,
ynpasnstowero LCD-MOHUTOPOM, Ha

6. oTnanoyHbix komnnektax MAX Il n 3 16 18 0 28

DE2 (Ha MNNC MAX Il n Cyclone Il)

NToro 28 28 0 52

4.2 CopepxaHue aucCUUMNIUHLI (MOBYNSA)

Tema 1. YMeHbLUeHMe pa3MepoB TpaH3ucTopos. MoseneHue MIINUC, ux asontoums. Mepexon Kk FPGA co
CTPYKTYpPOW U3 0QHOPOAHBbIX OYHKLMOHaNbHbIX KOH(pUrypmupyembix 6nokos kK FPGA ¢ KOMOMHMpOBaHHOW
CTPYKTypoW, BKntovarowen 6noku O3Y, ALLM u 1.4.

YMeHblleHne pa3mMepoB TPaH3UCTOPOB, OFPOMHBIA POCT MX Yucna Ha kpuctanne. Mosasnexne MNJNC, nx ssonouns ot
npocTbix Mukpocxem ¢ PAL (PLA) ctpykTypoli cHavana k CPLD ctpykType. lMocnenyrowuin nepexoq cHavana k FPGA co
CTPYKTYpOW U3 OOHOPOLHbIX CPYHKLMOHANBbHBIX KOHCPMIYpUpPYyeEMbIX 610KOB, MEXCOEONHEHW 1 6N0KOB BBOAA-BbIBOAA, &
3ateM K FPGA ¢ KOMBMHpPOBaHHOM CTPYKTYpOW, BKtodatower 6noku O3Y, ALIMN 1 yMHOXMTENM HacToT 1 T. ..

Tema 2. PasmeLwteHune Ha kpuctanne FPGA mukpocxeMmbl annapaTtHbIX saep npoueccopos, KOHTPOIEPOB LUWH 1
1.48. Cpencrea KoHcpurypuposaunus NMNIINC

Otan pasmeweHuns Ha kpuctanne FPGA MukpocxeMbl annapaTHbiX saep npoLeccopoB, KOHTPOMNEPOB WUH U T.4.
AnnapartHo-nporpammHble cpenctea koHgurypuposaHus MNVC (JTAG, Active/Passive Serial). Bnokun BBoga-sbiBoga ¢
pPasnnyHbIMA NMUTAIOWUMIN HANPsXeHIMU. CUMMETPUYHBbIE U HECUMMETPUYHbBIE BKIOYEHUS BbIXOAHbBIX KOHTAKTOB

Tema 3. NporpammuposaHue MJIUC. Mepexon K BbICOKOYPOBHEBbLIM CpeaAcTBaM U MeTof,aM NPOEKTUPOBaHMUS
(ncnonb3oBaHue HDL-A13bIk0OB, 6M6NMOTEK NapaMeTPU3MPOBaHHbIX MOAYNEN U T.4,.).
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Mporpammuposanue MNNC (cosnaHre cxeM KOHOUIYPMPOBaHMEM CXEM coeauHeHns 6a3oBbix 6nokos B MJTNC).
OT1cTaBaHue NPoN3BOAUTENBHOCTY Pa3paboTuMKOB "TPALMLMOHHBIX" CXEM (CXEM 3NEKTPUYECKUX COELMHEHNA) OT pocTa
cnoxHoctn CBUC. MNepexon K BbICOKOYPOBHEBLIM CPEACTBAM 1 METOAAM NPOEKTUPOBAHMS (MCNONb30BaHUe
HDL-a3bIkoB, 6UbNMoTEK NapaMeTpr3npPoOBaHHbIX MOOYNEN, rOTOBbLIX PELEHWA ANS anrOPUTMUYECKI COXHBIX YCTPOMCTB
- IP (Intellectual Property) momyneit). Cnocobbl onucaHms (NoBeLeHYECKOE, CTPYKTYPHOE).

Tema 4. Stanbl npoekTUpoBaHus: Paspabotka anroputma u apxmtektypbl, CuHTe3, "BpeMeHHOe
mogenuposaHue”, OTnagka B cOCTaBe CUCTEMbI

OTanbl npoekTnpoBaHus: PaspaboTtka anroputma u apxutekTypsl "MoBeneHYeckoe MogennposaHme” (MoaennposaHme
anroputma pabotbl 0-Mu 3anepxkamu) CrHTes (NpeobpasoBaHne OnNncaHns NPOeKTa B CXeMy Ha 3a4aHHOM 3IEMEHTHOM
6asuce) "BpeMeHHoe ModenvnpoBaHne" (MoaennpoBaHme ¢ 3afepXkamu, Nony4eHHbIMU NoCce TPacCUpoBKU 1
pasmelueHuns BHyTpeHHnx pecypcoB CBUC). Otnanka B cocTaBe CUCTEMBI.

Tema 5. CpepctBa U meToabl oTnanku npoekros B MJIUC.

Cpenctsa n MeToabl oThanku. VMiHTepdpeiic ons BHeWHero nornyeckoro aHannaartopa (Logic Analyzer Interface)
OtnapoyHble BbiBoAb! (SignalProbe Pins) Penaktop conoepXuMoro namst B CUCTEMHOM OKpyXeHun (In/System Memory
Content Editor) BctpanBaembliii normyeckuii aHanusaTop Ha npumepe SignalTap Il

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

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

Yyalumecs BbINONHAT NPoeKTMpoBaHue cxem ans ynpasneHns LCD-MOHUTOPOM, BbIBOAE CMMBOJIOB, MOPOXAEHHbIX
LSFR-casuroebiM pernctpom ¢ nogcHetom CRC-UMKNNYECKNX KOHTPOMbHBIX CYMM.

PaboTocnocobHOCTL CXEM TakXe AonXHa OEMOHCTPMPOBATbCA OTNaOO04YHbIMK CpencTBaMun.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosITeNbHON paboThl o6yyaroLMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota 0by4arolyxcs BbINOMHSETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
HO 6e3 ero HenocpencTBEHHOro yqacTusi. CamoctosTensHas paboTta noapasnensieTcs Ha CaMoCTOATENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHY0 paboTy. CamocTosTenbHas paboTta obydyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTAEMbHBIX TEM (Pa3fenos) AUCLUMNAUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 06yyaoWwmnecs YnuTarT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYHO 1 CMIPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHUs, HANpPaBieHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMMNUHE.
OpraHuzauusi caMocTosTenbHoM paboTbl 0ByHaloWUXCS PernaMmeHTMpyeTcsl HOPMaTUBHBIMU LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NMTepaTypoii N aNEeKTPOHHLIMM 0Bpa3oBaTeNibHbIMU Pecypcamm, BKIOYas:

MopsiLoK opraHn3aumm 1 ocylWeCTBAEHNS 06pa30BaTeNbHON AeSTENbHOCTM Mo 06pasoBaTeNbHBIM MPOrPamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpaMmmam crieumaniTera, nporpammam MarmcTpatypbl (YyTBepXaeH
npukasom MuHucTepcta obpasosaHus 1 Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasoBaHus Poccuiickoin @enepauum No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CaMOCTOATENbHON paboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeaeHMA"

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOIrO 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHero pacrnopsiaka goefepanbHOro rocy1apcTBeHHOr0 aBTOHOMHOMO 06pas3oBaTebHOM0 yYpexaeHns
BbICLLEro npodpeccuoHanbHoro obpasoeaHus "KasaHckuii (Mpueonxckuii) doeaepanbHbili yHUBEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCKoro) doeaepanbHOro yHmBepcuteTa
Martepwanel onsi camoobyydeHust FPGA - http://altera.ru/training-courses-self.html

MpoekTnpoBaHme LgpPoBbIX YCTPOWCTB € ucrnonb3osaHuem MJNC -
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

CwncTeMbl aBTOMATM3MPOBAHHOIO NMPOEKTMPOBaHUS - http://www.edamc.mirea.ru/metod.htmi

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLMUMNIMHE (MOAYIO)

DOHL OLIEHOYHbBIX CPEACTB MO AUCUMNAUHE (MOAYNIO) BKIOYAET OLEHOYHbIE MaTEPUanbl, HANPaBNEHHbIE HA MPOBEPKY
OCBOEHWS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/HOYAET OLEHOYHbIE
CpeLCTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHON aTTecTaumm.

B ¢hoHIe OLeHOYHbIX CPEACTB COAEPXUTCS cneayiolas MHpopMauums:
- COOTBETCTBME KOMNETEHLMIA NNAHUPYEMBIM pe3dynbTatamM 06y4eHUs No LUCLUMNAMHE (MOLYNio);
- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;
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- MEXaHU3M (POPMUPOBAHMS OLEHKM MO ANCUMNIVHE (MOZYNIO);
- onucaHve nopsiaka NPUMEHeHUs 1 Npoueaypbl OLEHMBAHNS LN KAXA0ro OLEHOYHOro CPeacTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0r0 OLEeHOYHOro CPeacTBa;

- cogepXaHue OLeHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisemMble K 0eCTBUSM 0ByHatowmxcs,
LEMOHCTPVPYeMbIM peadynibTaTaM, 3aaHns PasnnyHbIX TUMOB.

®DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoaonTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,D,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUMNMUHBI (MOAyNst)

OcBoeHMe aucuMnnnHbI (MOoyNs) npeanonaraeT U3y4yeHne OCHOBHON 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaloWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 9N1eKTPOHHOM BUAE - Yepe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3akoYeHHbIX KDY norosopos ¢
npaBoobnagarensamu;

- B meyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbCckum 6uneTam B COOTBETCTBMU C NMPaBunamu nonb3oBaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHble U3AaHNS AOCTYMHbI OMCTaHUMOHHO M3 NtoBoI TOYKM Npv BBELEHMM 0OYYatoLLMMCst CBOEro fIorMHa 1 napons
OT Nn4Horo kabnHeTa B cucTeme "OnNeKTPOHHbIN yHuBepcuteT". MNpu NCnonb3oBaHUM NevaTHbIX N3aaHun GubnnMoTeYHbIin
ooHA AoKeH ObITb YKOMMIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTeparypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nmuTepaTypbl Ha Kaxaoro obyyatowerocs U3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BOMONHUTENBHON y4eBbHOM nuTepaTypbl, HEOBXOAUMO 4N OCBOEHWUS AMCUMMNHBI (MOSYNS),
HaxoguTcs B MpunoxeHun 2 k paboyei nporpamMme aucumnivHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCIOBUIA
norosopoB KOY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNM KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS BUCLUMNNHBI (MOOYS)

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/

nepeBeneHHast JokyMeHTaumst o pabote B Quartus Il - http://www.naliwator.narod.ru/index.htmi

Paban X.M. Lindpposble nHTerpanbHble cxemsl. - http://icbook.eecs.berkeley.edu/index.htm

Coobuectso EasyElectronics.ru - http://we.easyelectronics.ru/plis/plis-zametki-nachinayuschego.html

YyebHuk [asuna Xappuca n Capbl Xappuc "LingppoBas cxeMoTexHUKa U apxmTekTypa KoMnbtoTepa", BTOpoe nsnaHve,
2012 - https://community.imgtec.com/downloads/digital-design-and-computer-architecture-russian-edition-second-edition
Lincppoeas nabopatopus FPGA / DSP - http:/fpga.in.ua/category/fpga/cad-pld/basic-quartus

9. MeToguyeckue ykasaHusi gisi 06yyaroLLLUXCA MO OCBOEHUIO AUCLUNUHBI (MOAYNS)

LlensiMn ocBoeHMS OaHHOM OUCLIMNIVHBI SABASETCS Kak MofyvyeHne npeactasneHns 0 TUNoBOM CTPYKTYpe COBPEMEHHbIX
MMKPOCXEM NMPOrpamMmMmnpyemMoit norvkmn (B 0CHOBHOM, Ha FPGA cTpykType), Tak u onTMmMrM3aumns NnpoekTa, Noy4eHHOro
npuv KOMNUNALUK nporpamm annapartypHoro onucaHunst (HDL), nod n3secTHyO CTPYKTYpY KOHKPETHON MUKPOCXEMBI
MNANC/FPGA. Mpwn aToMm obyyarowmiics ona aHanmaa pabotocnocobHOCTM CBOEro CXEMHOr0 NPOEKTa [NOMXEH
06s3aTeNbHO MCNOMb30BaTh NPOrpPaMMHO-anmnaparHbie CPEACTBA OTNAAKM U BPDEMEHHOIO aHanm3aa.

970 03HavaeT, 4To obyyaeMmblit LONXKEH He TOMbKO NoAroToBuUThL paboTocnocobHblin HDL-koa, HO MPoaeMOHCTPUpPOBaTh
ero pabotocnocobHOCTb NyTEM NOCTPOEHUS BPEMEHHbIX AMarpaMMm B 3aaHHbIX KOHKPETHBIX TOUKAX CXEMbI Kak C
MOMOLLbI0 BCTPAMBAEMOrO NIOFMYECKOro aHannsaropa Yepes 6nokm BcTpoeHHon namsitu MANC (tuna SignalTap), Tak u
BHELWHero aHanuaaropa, noakno4yaeMoro K sbisogam MNJIMC unm noaroToBNeHHbLIM 0TNaA04HbIM BbiBOAaM (SignalProbe
Pins).

TexHunyeckoe onuncaHme Ha Mukpocxemsl MJTIVIC HanucaHo ee NPou3BOANTENSIMI HA aHTIMACKOM A3blke. Ha pycckuii
A3bIK NepeBefeHa NKlb Ta YacTb, YTO HEOOX0AMMa ANs BbINONHEHUS 6a30BbIx onepaumii. [ns BbINONHEHNS

6onee TOHKMX Onepaumii HaknanbiBaHNS BPEMEHHbIX OrpaHnyeHuii noTpebyeTcs ONONHUTENBHOE YTEHUE NCXOLHOM
LOKYMEHTALLMW HA aHrMACKOM 53blKe, YTO HE JOMKHO CTaTh NPENSATCTBMEM Ans obyyatolerocs, a, HaobopoT, MOMOXET
MoNy4YnTb LOMNOMHUTENBHYIO A3bIKOBYHO NPAKTUKY B TEXHUHECKOM aHTIUACKOM.

CtpaHnua 6 13 9.
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10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOIMIM, UCNOJb3YEeMbIX NMPU OCYLLECTBIeHUU 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooynio), BKauas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
cnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb NHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX MPU OCYILECTBAEHMI 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHuu 3 k paboyen nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCyLUEeCTBNeHusi o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4yeckoe obecnedeHne obpasoBaTenbHOro npouecca no aucuunanHe (Moaynio) BkYaeT B cebs
cnenyowme KOMMNOHEHTbI:

MoMelueHmnst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMNEKTOBAHHbIE CMELMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbsl) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO NOAK/OUEHUs K ceTu "MIHTepHeT" 1 obecneyeHnem
[OCTyNa B 3NEKTPOHHYI0 MHADOPMaLMOHHO-06pa3oBatenbHyto cpeay KdY.

YyebHble ayamMTopun 0ns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLMani3mpoBaHHoi Mebenbio
(cTonbl U CTYNbA).

KomnbloTep 1 npuHTEp AN pacneyatku pa3aaToyHbix MaTepranos.
KomnbtoTepHbIn knacc.

CneuvanunsmposaHHas nabopaTtopus.

CneumannsmpoBaHHas nabopartopusi.

CneuvanunsmposaHHas nabopaTtopusi.

12. Cpe.n,cma ajantauumv npenogasaHus auCcUNNIUHBbI K ﬂOTpeﬁHOCTﬂM 06yl-|a|ou.|,ux09| UHBaNUAOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTesibHOM NMPOLECCE NMPUMEHSIOTCS Cleaytowme MeToapbl 1 TeXHonorum, obneryarowme
BOCMpUsITUE NHpopMaLMK 0By4YatoWMMUCS MHBANIMAAMI U INLAMW C OFPaHNYEeHHBbIMU BO3MOXHOCTSIMU 300PO0BbS:

- co3aaHne TEKCTOBOW BepCumn Ntoboro HETEKCTOBOrO KOHTEHTA [/1sl ero BO3MOXHOIo npeo6pasoBava B
anbTepHaTnBHbIE POPMBI, y,ﬂ,06HbIe ONS pas3nnyHbIX Nob30BaTeNen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3NnYHbIX BuLax 6€3 noTepn AaHHbIX Unu CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabrypoBaHus TekcTa U nsobpaxeHuii 6e3 noTepm kayecTea, NpPeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUS KOHTEHTOM C KNnaBmaTyphbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc9| BOCMpPUHUMATb O4HY U TY Xe MHhopMaumio U3 pas3HbiX MICTOYHUKOB -
Hanpumep, Tak, y106bI NULA C HapyweHnaMmu cnyxa nony4anm MHOPMaLNo BU3yanbHO, C HAPYLLEHNSAMU 3PEHUS -
ayananbHO;

- NPVMEHEHNe NPOrpaMMHbIX CPEACTB, 06ecneyMBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCUUMNMHON, 3a CHET aNlbTepPHATUBHbIX CNOCOO0B, B TOM YMC/e BUPTYasibHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOIA;

- NPYMEHeHre AUCTaHUMOHHbIX 0B6pa3oBaTenbHbIX TEXHONOMI Ans nepenadn MHOPMaLUK, opraHn3auun pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThl oby4atollerocs ¢ npenoaasatenem, B TOM Yucne Be6GUHaApoB, KOTOpble MOryT
ObITb UCMONb30BaHbl ANS NPOBEAEHNS BUPTYaNbHbIX NEKLIMA C BO3MOXHOCTbIO B3aUMOIEACTBUS BCEX Y4aCTHNKOB
IMCTaHUMOHHOro 06y4yeHus, NPoBeAeHNS CEMUHAPOB, BbICTYMNNEHNS C AOKNaaamn 1 3aWuThl BbINONHEHHbIX paboT,
NpoBeIeHNS TPEHVUHIOB, OpraHM3aLmmn KONNeKTUBHOW paboThbl;

- PYMEHEHNe ONCTAaHUMOHHbBIX 0Bpa3oBaTenbHbIX TEXHONOTMIA ONs OpraHM3aummn OOPM TEKYILEro 1 NMPOMEXYTOYHOMO
KOHTPONS;

- yBENNYEHne NPOOONXNTENbHOCTY caaym oby4atolyMcs UHBANUOOM U NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSMU
3[10p0Bbs DOPM NPOMEXYTOYHOR aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOOONXUTENBHOCTU UX CAAYN:

- NPOOMXWTENbHOCTU caa4m 3a4éta UM sK3aMeHa, MPOBOAMMOro B MMCbMEHHOW chopMme, - He Bonee 4eM Ha 90 MUHYT;
- NPOOONXNUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOANMOM B YCTHOW doopMe, - He
6onee 4eM Ha 20 MUHYT;

- NMPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatoLerocs npu 3awmnTte KypcoBoi paboThbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma cocTtaeneHa B cootBeTcTBmm ¢ TpeboBaHnamm @rOC BO n yuyebHbiM nnaHom no HanpasneHuto 03.04.03
"Pagvocomarka” n maructepckon nporpamme "MIHpopMaLMOHHbIE NPOLLECCHI 1 CUCTEMBI".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.2 CxeMOTexHUKA rporpamMMmupyeMot 10rmku

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 03.04.03 - Paanodumavka

Mpodomnb noaroToskun: NHGOpMaUmnOHHbIe NPOLLECChl U CUCTEMBI
KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:

Makcgoung, K. Mpoektuposanue Ha MINC. Kypc mononoro 6oriua [OnekTpoHHbIN pecypc] : yueb. nocobue - SnekTpoH.
naH. - Mocksa : [IMK [Mpecc, 2010. - 407 c. - Pexxum poctyna: https://e.lanbook.com/book/60987.

HaBabw, 3. MpoekTrpoBaHme BcTpamBaeMbix cuctem Ha MJTNC [OnekTpoHHbI pecypc] - DnekTpoH. aaH. - Mockea :
IOMK Tpecc, 2016. - 464 c. - Pexxum goctyna: https://e.lanbook.com/book/73058.

Khuwes, O.A. NMAUC dmpmbl 'Xilink': onncaHue cTpyKTypbl OCHOBHBIX CEMENCTB [OnekTpoHHbIN pecypc] / O.A. KHuwes,
M.O. KysenuH. - OnekTpoH. gaH. - Mocksa : MK lMNpecc, 2010. - 230 c. - Pexxum goctyna:
https://e.lanbook.com/book/60951.

CreweHko, B.b. MJTUC compmbl Altera: anemeHTHas 6asa, cuctema NPOEKTMPOBAHUS 1 S3bIKK ONCaHWS annapatypbl
[9nekTpoHHbIA pecypc] - OnekTpoH. gaH. - Mocksa : MK lNpecc, 2010. - 573 c. - Pexum goctyna:
https://e.lanbook.com/book/60976.

JononHutenbHas nuteparypa:

Nesuuknia, A. A. MNMpoekTnposaHne MukpocucteM. MNporpammHeble cpeacTtea obecnedveHust CAMP [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 KOMMNOHEHThI [DNEKTPOHHBIN pecypc] : nab. npaktukym / B. A. baxtuHa, A. A. Nesuukni, M.
C. MapuHywkuH, C. U. 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 CANNP: YyebHoe nocobue / Eapakos AJ1. - M.:O ®OPYM, HAL 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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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.2 CxeMOTexHUKA rporpamMMmupyeMot 10rmku

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

Hanpasnenue nogrotosku: 03.04.03 - Paanodumavka

Mpodpomnb noaroToskun: NHGopMaLmnOHHbIe NPOLLEeCChl U CUCTEMBI
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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.
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