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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
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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
KOMMNeTeHLuun npuobpeTtaeMoi KOMNETEeHLUN
Orik-3 CnocobHoCTb K cBOOGOAHOMY BNaLEHMI0 3HAHUSIMU cPyHOaMEHTalbHbIX pa3aenos
ChV3UKN 1 PaaNOPU3NKIN, HEOBXOAUMBIX LS PEWEHUS HAYYHO-UCCNELOBATENbCKMNX
3anau
MK-2 CnocobHOCTb CaMOCTOSITENBHO CTABUTb Hay4Hble 3a8a4m B 06nact omamnku u

pannousnkn (B COOTBETCTBUM C MPOOUIEM MOLATOTOBKU) M pewartb UX C
MCMNONb30BaHNEM COBPEMEHHOro 060pynoBaHMS U HOBEMLWEro OTE4ECTBEHHOIO 1
3apybexxHoro onbITa

MNK-4 CnocobHOCTb BHEAPATL pe3ynbTaTthl MPUKNALHbIX HAYYHbIX NCCNenoBaHUl B
nepcnekTBHbIE NPMBOPbI, YCTPOWCTBA Y CUCTEMbI, OCHOBAHHbIE Ha
kone6aTtenbHO-BONHOBbIX MPUHLMNAX (PYHKLMOHNPOBAHUS

O6yyatolmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):
JonxeH 3HaTb:

OCHOBHbIE (Pr3M4ecKme N TEXHNYECKME MPUHLMNDI, NexXalne B OCHOBE NOCTPOEHUS COBPEMEHHBIX MUKPOCXEM C
nporpamMmmpyembiMmn norndeckumm xapaktepuctukamu (MNJIVC);

MPUHUMNbI pasmelleHns pasnuyHbix 6nokos MNINC Ha kpucTanne;
cnocobbl 3arpy3ku dhaina koHdpurypaumm (paspabotaHHoro npoekta) B M/IMC (cnocobbl NpowmnBkm);
cnocobbl 0TNaAKW 1 BEpUGUKALMN NPOEKTA;

cnocobbl cocThikoBKU MuKpocxeM MITNGC ¢ ppyrumm anekTpnyeckummn MHTepdencamm, peannua3oBaHHble Ha Opyrux
BbINyCKaEMbIX MPOMBIWAEHHOCTbIO MUKPOCXEMax

JonxeH ymeTtb:

co3nasaTb Heobxoaumble cxembl B MJTUC (pabouero npoekTa) ¢ noMoLbio cneuunanuavposaHHbix CAMP, Ha npumepe
CATIP Quartus 1;

BbINONMHATDL OTNALKY U Bepuchrkaumio paboyero NpoekTa ¢ NCnonb3oBaHWeM BCTPOeHHbIX B CAIP cpencTts otnanku, a
TakXe C MOMOLLbKO BHELHMX YCTPONCTB (Ha npuMmepe Tex, 4to umetotca B CAIP Quartus Il "Bctpavsaemsiii
normyeckuin aHannsatop”, "PefakTop CoOoepXMMOro namaT B CUCTEMHOM OKpyXeHun", "OTnafoyHble BbiBOAbI");

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

Pa3nnyHbIMA cnocobamm noaknodath K KoHTakTaM MJINC KOHTaKTbl BHELIHUX MUKPOCXEM C OpYyrnMn anekTpn4ecknmm
XapakTtepunctnkamn.

JlonxeH Bnanetb:

MOHVMMaHVEeM 3a4ad, BbINoHsIeMbIX cneumannanpoBaHHbix CAMP npw cospaHum Heobxoaumoro paboyero npoekra
unu cxembl B MJTNC.

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

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

[aHHasa oucumnnmHa (Mogynb) BkNtodeHa B pasgen "B1.B.AB.2 OucumnnuHbl (Mogynn)" OCHOBHON NPOheCCUOHANbHOW
obpazosatenbHol nporpammbl 03.04.03 "Paguodmanka (MHgpopMaLnoHHble MPOLECCH U CUCTEMBI)" U OTHOCUTCS K
OUCUMNMHaM no BbIGopy.

OcBauBaeTcs Ha 2 Kypce B 3 CEMECTpE.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
Crpanwuua 3 13 10. EEl YHH
oML

ARl | AL O



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

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYeCcTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUI) U HA CAMOCTOSAITENIbHYIO
paboty obyuaromxcs

Obwas Tpyn0eMKOCTb AUCLMMAUHBI COCTaBnseT 3 3a4eTHbix(ble) eamHuL(bl) Ha 108 yaca(os).

KoHTakTHasi paboTa - 56 yaca(os), B TOM 4ucne nekuun - 28 yaca(oB), npakTnyeckme 3aHsTus - 28 yaca(os),
nabopaTtopHble paboTbl - 0 yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocTositensHas pabota - 52 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS ANCLMMANHLI: 3a4eT B 3 CEMECTPE.

4. CopepXxaHue OUCLUNNUHbI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMnyeckmx yacos v BuaooB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOOYNI0)

Buabl 1 yachbl
KOHTaKTHOW paboThbl,

Paspenbl oucumninHbl / UX TPYAO0EMKOCTb CamocTosiTenlbHas
N Monynsi Cemectp (B yacax) pabota
MpakTuueckuellabopaTtopHble
Jlekumm 3aHATUA pabortbl

Tema 1. YMeHbleHne pasmepos
TpaH3ncTopos. Mosenexune MINGC, nx
asonoums. MNMepexon k FPGA co
CTPYKTYpPOW M3 O4HOPOOHbBIX
1.|pyHKUMOHANbHbLIX KOHPUTYPUPYEMBIX 3 4 2 0 2
6nokos kK FPGA ¢ KOMBMHMPOBaHHOIA
CTPYKTYPOWA, BKNtoUatowwein 6noku
o3y, AU wur.n.

Tewma 2. Pa3smeleHmne Ha kpuctanne
FPGA MykpocxeMbl annapaTtHbiX
2.|a40ep npoLLeccopos, KOHTPONIEPOB 3 2 2 0 2
wuH n 1.4. Cpencrea
KoHgourypuposanus MNINC

Tema 3. MNporpammuposaxue MNJINC.
[Mepexon K BbICOKOYPOBHEBbLIM
cpencTsaM U MeTodam
3.|npoekTnpoBaHuns (MCnonb3oBaHne 3 2 2 0 4
HDL-s3bIkoB, 6ubnuoTex
napameTpusnpoBaHHbIX MOOynen n
T.0.).

Tema 4. OTanbl NPoeKTNPOBaHUSA:
Pa3paboTka anroputma u
4.[apxuTekTypbl, CnHTe3, "BpemerHHoe 3 2 2 0 8
mozenuposaHue", Otnaaka B
COCTaBe CUCTEMbI

Tema 5. Cpencrtsa v MeTobl OTNanKu
5. npoektos B M/NC. 3 2 2 0 8

Tema 6. Peanusauns npoekta,
ynpasnsiowero LCD-MoHNTOPOM, Ha

6. oTnapoyHbix kKommnnektax MAX |l n S 16 18 0 S

DE2 (Ha MJINC MAX Il n Cyclone )

NToro 28 28 0 52

4.2 CopepXxaHue gUCLUNNNHbI (MOLYNSA)

Tema 1. YMeHbLUeHMe pa3MepoB TpaH3ucTopos. Mossnenue MJINC, ux asontouus. Nepexon kK FPGA co
CTPYKTYpPO# N3 OAHOPOAHbIX (OYHKLMOHaNbHbLIX KOHCGoUrypupyembix 6nokoB K FPGA ¢ KoMGUHMpoBaHHOM
CTPYKTypoW, BKntovatowen 6noku O3Y, ALM u 1.4.

YMeHblUeHNE pa3MepoB TPaH3UCTOPOB, OrPOMHbIV POCT UX Ynucna Ha kpuctanne. MNMosisnenne MNINC, nx aponoumns ot
npocTbix MukpocxeM ¢ PAL (PLA) cTtpykTtypoii cHadana kK CPLD ctpykType. lNocneaytownii nepexon cHavyana k FPGA co
CTPYKTYPOW M3 0OHOPOOHbIX CPYHKLIMOHASbHBIX KOHPUIYpUpyeMbIX 6I0KOB, MeXcoeanHeHnin 1 610KoB BBOOA-BbIBOAA, a
3aTeM K FPGA ¢ KOMBMHUPOBAaHHOM CTPYKTYpoii, BKtodatowein 6noku O3Y, ALIM n yMHOXUTENN YacToT U T.4.
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Tema 2. PasmeLueHue Ha Kpuctanne FPGA MukpocxeMbl annapaTtHbIX sioep NpoueccopoB, KOHTPOIEPOB LUUH U
1.48. Cpencrtea KoHcurypuposanus NMNJINC

Otan pasmeleHuns Ha kpuctanne FPGA MukpocxeMbl annapaTHbIX saep npoueccopoB, KOHTPOMNEPOB WUH U T.4.
AnnapartHo-nporpammHble cpeactea koHgurypuposanus NJIVC (JTAG, Active/Passive Serial). Bnokun BBoga-ebisoga ¢
pPasnnyHbIMM NUTAIOWUMIN HanNpsXXeHnsMU. CUMMETPUYHbIE U HECUMMETPUYHbBIE BKIOYEHUS BbIXOAHbBIX KOHTAKTOB

Tema 3. NporpammuposaHue MNMJTUC. Mepexon, K BbICOKOYPOBHEBbLIM CpeacTBaM U MeToaam NpPoeKTMpoBaHUs
(vcnonb3oBaHune HDL-s3bIkOB, 6M6NINOTEK NapaMeTpU3NpPOBaHHbIX MOOYNEN U T.4,.).

MporpammuposaHne MNNC (co3naHne cxem KOHPUIYPUPOBAHUEM CXEM CoeanHeHus 6a3obix 6nokos B MJTNC).
OTcTaBaHne NPOM3BOAUTENBHOCTY Pa3paboTUMKOB "TPaLMLMOHHBIX" CXEM (CXEM 3NEKTPUHECKNX COEANHEHWIA) OT pocTa
cnoxHoctn CBUC. MNepexon K BbICOKOYPOBHEBLIM CPEACTBAM 1 METOAaM NPOEKTUPOBaHMS (MCNONb30BaHue
HDL-s3bIk0B, 61bnMoTEK NApaMeTpU3NPOBAHHbLIX MOAYNEN, FOTOBbIX PEWEHNI NS anrOPUTMUYECKN CNOXHBIX YCTPOWCTB
- IP (Intellectual Property) momyneit). Cnocobbl onncaHws (NoBELEHYECKOE, CTPYKTYPHOE).

Tema 4. 3tanbl npoekTMpoBaHus: Paspabotka anroputma n apxmTekTypbl, CuHtes, "BpemMeHHoe
mopenupoBaHue”, OTnagka B COCTaBe CUCTEMbI

Otanbl NpoekTMpoBaHus: PaspaboTtka anroputMa 1 apxutekTypbl "MNoBeaeHYecKoe MooenpoBaHmne” (MoLennpoBaHue
anroputma pabotbl 0-mMu 3anepxkamu) CrHTe3 (NpeobpasoBaHmne ONMCaHNs NPOEKTa B CXEMY HA 3a4aHHOM 3IEMEHTHOM
6asunce) "BpeMeHHoe MoaenvnpoBaHne" (MoaennpoBaHme ¢ 3afepXKaMmu, Nony4eHHbIMU NOCNe TPacCUpPOBKU U
pa3melleHus BHyTpeHHuX pecypcos CBMC). Otnagka B coctaBe CUCTEMBI.

Tema 5. CpepctBa u meToabl oTnanku npoekros B MNJIUC.

Cpeanctsa n Metoabl oThanku. VMiHTepdpeiic ons BHeWwHero nornyeckoro aHannaartopa (Logic Analyzer Interface)
OtnapoyHble BbiBoAb! (SignalProbe Pins) PenakTtop cooepXuMoro namst B CUCTEMHOM okpyXeHun (In/System Memory
Content Editor) BctpanBaembliii normdeckuii aHanusatop Ha npumepe SignalTap Il

Tema 6. Peanusauusi npoekTa, ynpasnsiow,ero LCD-MmoHUTOpOM, Ha oTnagoyHbix Komnnektax MAX Il u DE2 (Ha
MANUC MAX Il n Cyclone I)

Peannsaumsa npoekTa, ynpasnsiowero LCD-moHuTopom, Ha otnanoyHbix komnnektax MAX 1l v DE2 (Ha NMJTNC MAX 1l n
Cyclone 1)

Yyalwmecs BbIMOMHSIOT NPOEKTNPOBaHMe cxeM ans ynpaeneHus LCD-MOHUTOPOM, BbIBOAA CUMBOJIOB, NMOPOXAEHHbIX
LSFR-caBuroeeiM pernctpoM ¢ nogcyetoM CRC-LMUKNIMYECKUX KOHTPOSBHBIX CYMM.

PaboTocnocobHOCTb CXEM TakXe A0NXHA AEMOHCTPUPOBATHCS OTNAL04YHBIMU CPELCTBAMM.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTOATENbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (MOaynto)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U NMPU MeTOOMYECKOM PyKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpencTBeHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayOMTOPHBIX 3aHATUSX U HA BHeayaUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcs
BKOYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAE/NbHbIX TeM (pa3aenos) AUCUMUNIUHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByYatowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHyto, Hay4HYIO 1 CMPaBOYHYIO IMTEpatypy, BbINONHAIOT 3aaHusi, HanpaeneHHble Ha 3akpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABbIKOB, FOTOBATCS K TEKYWEMY 1 MPOMEXYTOYHOMY KOHTPOSIO Mo AUCLMUNIUHE.

OpraHunsauus caMocTosTenbHO paboTbl 0ByHaroLWMXCs PernaMeHTPyeTCs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepaTypoii U SNEeKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKIOYAS:

Mopsiook opraHn3aumu n ocyllecTBAeHNS 06pa3oBaTeNbHON NesTeNbHOCTM Mo 06pasoBaTebHbIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam crieumaniTeTa, nporpamMmam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepcTsa obpasosaHus u Hayku Poccuiickoin Pepepaunm ot 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBeAeHMNA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOrO obpasoBaTtensbHoro yupexaeHns "KasaHckuin (MprBonxckuii)
denepanbHblil yHMBepcutet”

MpaBuna BHyTPEHHEro pacnopsaka goeepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTeNbHOMO yYpeX AeH s
BbICLIEro npocpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblii yHuBeEpCMTeT"

NokanbHble HopMaTueHble akTbl KasaHckoro ([prBonxXckoro) doeaepanbHOro yHueepcuTeTa
Marepuansl ons camoobydeHust FPGA - http://altera.ru/training-courses-self.html

MpoekTnposaHme LMdPOoBbLIX 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

CrncTeMbl aBTOMaTM3MPOBAHHOIO NPOEKTMPOBaHus - hitp://www.edamc.mirea.ru/metod.html
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6. dOHA OLEeHOYHbIX CPeACcTB MO AUCUUNIUHe (MOOYNI0)

®DOHLI OLIEHOYHbBIX CPEACTB MO AUCUMNINHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHLWIA, B TOM YUCTE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/THOHYAET OLEHOYHbIE
CPeLCTBA TEKYLEro KOHTPOS 1 OLEHOYHbIE CPENCTBA NMPOMEXYTO4HOM aTTecTaumm.

B cboHAe OLEHOYHbIX CPeACTB COAEPXUTCS cnemytowas nHopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMBbIM pe3ynbTatam 0By4eHus o SUCLUMNIMHE (MOLYNio);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO ANCUUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPpeacTBaa;
- KpUTEPUM OLIEHMBAHNSA NS KX 0o OLEHOYHOro CPEeacTBa;

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

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

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANl OCBOEHUSI AUCLUNINHBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT U3y4eHne OCHOBHOW 1 LOMONHUTENbHOW y4ebHoM nuTepatypbl.
Nutepatypa MoxeT BbITb AOCTYMHA 0by4atowmnMcs B OAHOM U3 OBYX BapuaHToB (60 B 060MX N3 HIX):

- B 9N1EKTPOHHOM BMAE - Yepe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoYeHHbIX KDY norosopos ¢
npaBoobnapnarensamu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyqaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YuTaTenbckum buneTam B COOTBETCTBMU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AAHNS AOCTYMHbI AMCTAHLUMOHHO M3 NtoBON TOYKM NpY BBELEHMM 0BYYatoLLMMCS CBOErO NI0rMHa 1 Napons
OT Nn4Horo kabrHeTa B cucTeme "ONeKTPOHHbIN yHuBepcuteT". MNpu Ncnonb3oBaHUM NevaTHbIX N3aaHnin GubnnoTeYHblin
oOoHA, AomXeH ObITb YKOMMIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 akaemnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxanoro U3 n3gaHnin OCHOBHOM nuTepaTypbl U He MeHee 0,25 sk3emnngapa AONONHUTENbHON
nmMTepaTypbl Ha Kaxaoro obydyarowerocs n3 yucna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BOMNONHUTENBHON y4ebHOM nuTepaTypbl, HEOBXOAUMO 4N OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyei nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCIOBUIA
norosopoB KDY ¢ npasoobnanatensimMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNN KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

8. NepeyeHb pecypcoB MHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONSA
OCBOEHUS BUCLUMNUHBI (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. LindgopoBble nHTerpanbHble CXeMbl. -
http://bwrcs.eecs.berkeley.edu/Classes/IcBook/

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

nepeBeneHHasl JokyMeHTaumst 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

YyebHuk [asuna Xappuca n Capbl Xappuc "LingopoBasi cxeMoTexHUKa U apxmTekTypa KoMnbloTepa", BTOpoe nsnaHve,
2012 - https://community.imgtec.com/downloads/digital-design-and-computer-architecture-russian-edition-second-edition

Lindppoeas nabopatopust FPGA / DSP - http://fpga.in.ua/category/fpga/cad-pld/basic-quartus

9. MeToguueckue ykasaHusi oisi 06yyaloLLMXCS MO OCBOEHMUIO AUCLUMN/IMHBI (MOOYNS)

Llensamu ocBoeHns faHHOW AMCLMMNAUHBI SBASIETCA KaK NonyYeHne npeactasneHns O TUNOBOW CTPYKTYPEe COBPEMEHHbIX
MMKPOCXEM NMPOrpamMmMmnpyemMoi norvkmn (B OCHOBHOM, Ha FPGA cTpykType), Tak u onTMmMmM3aumns npoekTa, noy4eHHOro
npv KOMNUASLMKU Nporpamm annapaTtypHoro onucaHuns (HDL), non n3BecTHyto CTPYKTYPY KOHKPETHOW MUKPOCXEMbI
MINC/FPGA. Mpu aTom obyvatowmiics ons aHannsa pabotocnocobHOCTM CBOEr0 CXEMHOIO NPOEKTa AONXKEH
06s13aTeNbHO MCMONBb30BATH MPOrpaMMHo-annapaTHble CPeacTBa OTNaAKM Y BPEMEHHOMO aHanmaa.
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970 03HayaeT, 4To 0byyaeMmblil LONXKEH HE TOMBbKO NOAroTOBUTL paboTocnocobHbln HDL-koa, HO MPOAEMOHCTPUPOBATb
ero paboTocnocobHOCTb NyTEM MOCTPOEHNS BPEMEHHBIX AMarpamMM B 3afaHHbIX KOHKPETHbBIX TOYKAX CXEMbI KaK C
NMOMOLLbI0 BCTPAMBAEMOrO NIOMMYECKOr0 aHannsaropa Yepes 6noku BctpoeHHoi namsatu MNNC (tuna SignalTap), Tak u
BHELHEro aHannsaTopa, nogknodaemoro K soisogam MNJ1INC nnm noarotoBneHHbIM 0TNano4HbIM BeiBoAam (SignalProbe
Pins).

TexHnyeckoe onuncaHme Ha mukpocxemsl MJTIVIC HanucaHo ee NPou3BOANTENSIMU HA aHTIMIACKOM sA3bIke. Ha pycckui
A3bIK NEPEBEAEHA NMLWb Ta YaCTb, YTO HEOOX0AMMA LS BbINONHeHWs 6a308Bbix onepauuii. [ns BbINONHEHNS

6onee TOHKUX 0I'IepaLl,VII7I HaknaanblBaHNA BPEMEHHbIX OrpaHI/ILIeHVIVI n0Tpe6yeTcs1 [OMONHNTENIbHOE YTEHNE UCXOOHOMN
OOKYMEeHTauunnm Ha aHrNIMIACKOM A3blKe, YTO HE LOMXHO CTaTb npensaTtcrTeneM ans 06yqalom.eroca, a, HaO60p0T, nomMoxert
nonyy4nTb OOMONHUTENIbHYIO A3blKOBYHO NMPakTUKy B TEXHNYECKOM aHrNMMCKoM.

10. MepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Moaynio), BKJaoUYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CcnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOO NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnun 3 k paboyei nporpaMMme OUCLMMNWHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He0O6X0AMMOW AN OCYLUEeCTBNeHUsi o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)

MatepuanbHo-TexHU4YeCKOe obecneyeHne 06pas3oBaTenbHOrO NpoLecca no JUCLUMIMHE (MOLYNI0) BKIOYAET B cebs
crneyowme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITENbHON PaboThl 0BYYAIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTY/bs) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MIOUYEHMUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NEeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YuyebHble ayautopum 4ns KOHTakTHOW paboTbl C NpenoaasaTtenem, yKOMnIeKToBaHHbIE CreumanuanpoBaHHoi Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp NS pacneyaTky pa3gaToyHbiX MaTepuanos.

KomnbioTepHbIii knacc.

CneuvannsmposaHHas nabopaTtopus.

CneumnanusmpoBaHHas nabopartopus.

CneuvanunsmposaHHas nabopaTopus.

12. Cpe.u,cma apgantauumm npenogasaHusl oguCcUNNNIUHbI K I'IOTpeﬁHOCTilM 06y'-|a|ou.|.wxca UHBaNUOooOB U nNuuy Cc
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300pPO0BbA

Mpwn HeobxonmMocTy B 0BpasoBaTenbHOM NPOLECCE NPUMEHSIOTCSA Cnepyowmne MeToAbl U TexHonoruv, obneryaioume
BOCNPUATE MHGOPMALLMK 0BYYaOWUMIUCS MHBANULAMW U NIMLAMU C OFPAHUYEHHbBIMU BO3MOXHOCTSMU 300POBbS:

- co3daHune TEKCTOBOW Bepcun nto6oro HETEKCTOBOrO KOHTEHTA /sl ero BO3MOXHOIro npeo6pasoBava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aHWe KOHTEHTA, KOTOPbI MOXHO NPeLCTaBUTb B Pa3nnyHbIX BuLax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabrypoBaHus TekcTa u nsobpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUS KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 00y4atolmMXcs BOCMNPUHUMATD OLHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX MCTOYHUKOB -
HanpuMep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGOPMaLMIO BU3yanbHO, C HAPYLWEHUSIMU 3PEeHNs -
aynnanbHo;

- NPVYIMEHEHNe NPOorpaMMHbIX CPeACcTB, obecneymBatomx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLMMNMHON, 3a CHET aNlbTePHATUBHbIX CNOCOOO0B, B TOM YMCe BUPTYasibHbIX abopaTopuii U CUMYSILIMOHHBIX
TEXHONOMNIA;

- NpuMeHeHne ONCTaHUMOHHbIX o6pasoBaTer|be|x TEXHONOrin ang nepegayv MHgopmauummn, opraHndauum pasnnyHbixX
hopm I/IHTepaKTI/IBHOIZ KOHTaKTHOM pa60Tb| o6yqa|ou4erocsi C npenogaesarenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIEe MOryT
6bITb MCMONb30BaHbI A5 npoeeneHmnsa BupTyanbHbIX NEeKUMn ¢ BO3MOXHOCTbLIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
AONCTaHUMOHHOIo O6y‘-IeHI/IFI, nposeneHns ceMmHapoB, BbICTyMJIieHNA C AokKnagamm 1 3allTbl BbIMOTHEHHbIX pa60T,
nposeneHmnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NPVIMEHEHNEe ONCTAaHUMOHHbIX 0Bpa3oBaTeNnbHbIX TEXHONOIWIA O OpraHM3aummn GOOPM TEKYILEro 1 NMPOMEXYTOYHOMO
KOHTPONS;

- yBenndeHne npoaoxXnTtenbHOCT caoavun 06yqa+ou4v|Mca nHBaNNMOOM UNN NNLUOM C orpaHnM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbSA hopM I'IpOMG)KYTOHHOVI arrectaunmm no OTHOWEHUIO K YCTaHOBHeHHOIZ NpPOAONIXUTENIbHOCTU NX Coa4vl:

- NMPOLONXNTENbHOCTM CAa4n 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON (POpPME, - He Bonee yeM Ha 90 MUHYT;

- NPOOONXMUTENBHOCTX MOArOTOBKM 06yyYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAVUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;
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- NPOOOIXXUTENIbHOCTU BbICTYNNEHUA 06y'-|a|ou4erocs1 npu 3awunTte KprOBOI7I pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm dFOC BO 1 yyebHbiM nnaHom no HanpasneHuto 03.04.03
"Paguodcomanka” n marmctepckon nporpamme "MiHpopMaLMOHHbIE NPOLECCHI 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: 2016
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

Mpodounb noarotoskn: MHOPMaLIMOHHbIE NPOLECCHI Y CUCTEMBI
KBanudpukaums BbIMyCKHMKA: MArUcTp

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.
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