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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 npuobpeTtaeMoi KOMNETEeHLUN
Orik-3 CnocobHoCTb K cBOOGOAHOMY BNaLEHMI0 3HAHUSIMU cPyHOaMEHTalbHbIX pa3aenos
ChV3UKN 1 PaaNOPU3NKIN, HEOBXOAUMBIX LS PEWEHUS HAYYHO-UCCNELOBATENbCKMNX
3anau
OriK-4 CnocobHOCTL K cBOOOAHOMY BNaLEeHMIO NPOGECCUOHANBHO-NPOUIMPOBAHHBIMU

3HaHMSIMM B 06/1aCTU MHGPOPMALIMOHHBIX TEXHONOIMA, UCMONb30BAHNIO COBPEMEHHbIX
KOMTMbIOTEPHBIX CETEN, NPOrPaMMHbIX MPOAYKTOB 1 pecypcoB HTepHeT ans
peleHns 3a8a4 NPopecCnoHanbHoM OeaTeNbHOCTA, B TOM YUCIE HAXOOSWNXCS 3a
npeLenamMm NpocuIbHOM NOArOTOBKM

MnK-1 CnocobHOCTb UCMONb30BaTh B CBOEN HAYYHO-UCCNENOBATENBCKON AeATENBHOCTU
3HaHVE COBPEMEHHbIX NMPOBNEM 1N HOBEMLNX AOCTUXEHMWIA (ON3UKM 1 PAANOPNINKI

MK-2 CnocobHOCTb CaMOCTOSITENBHO CTABUTb Hay4Hble 3a8a4m B 06nact omamnku u
pannodnankn (B COOTBETCTBUM C MPOCOMIEM MOLATOTOBKWN) 1 pewarb Ux C
NCMNOb30BaHNEM COBPEMEHHOIr0 060pya0BaHMS M HOBEMLWEro OTEHECTBEHHOMO U
3apy6exHoro onbITa

MNK-5 CnocobHOCTb OMMCbIBATb HOBbLIE METOANKW UHXEHEPHO-TEXHONOMMYECKOA
[neaTenbHOCTH
MK-9 CnocobHOCTb K BeAeHuo AokyMmeHTaumm no HUP (cmeT, 3asBok Ha Matepuansi,

0bopynoBaHue 1 T.M.) C y4eTOM CYILEeCTBYIOWMX TPeboBaHWM 1 POPM OTHETHOCTM

Obyuarowumincs, 0OCBOVBLUNIA LUCLUMANHY (MOLYNb):
JonxeH 3HaTb:

OCHOBHbIE (Pr3n4eckme n TeEXHUYECKMe NPUHLIMNDI, NexXalme B OCHOBE NOCTPOEHUS COBPEMEHHbBIX MUKPOCXEM C
nporpamMmmmpyembiMm norudecknmm xapaktepuctmkamu (MJINC);

NPVHUMNbI pasMmelleHns pasnunyHelx 6nokos MINGC Ha kpuctanne;
crnocobbl 3arpy3ku dpaina koHcpurypauum (paspadoTtaHHoro npoekta) B MJIMC (crnocobbl MpowmBKm);
cnocobbl 0TNaaKy 1 BEpUgUKaUMN NpoeKTa;

cnocobbl cocTbIKOBKM MykpocxeM MITNC ¢ apyrumm anekTpruyeckumm UHTepgencamm, peannsoBaHHble Ha Opyrux
BbINYCKAEMbIX NMPOMBIWAEHHOCTbIO MUKPOCXEMax

JlonxeH ymeTb:

co3pnaeaTtb Heobxoaumble cxembl B MITNGC (paboyero npoekTta) ¢ MOMOLLbKO cneuunanmauposaHHbix CAMP, Ha npumepe
CATIP Quartus l;

BbIMOMHATL OTNAAKY U Bepudbmkaumio paboyero npoekTa ¢ Ncnonb3oBaHueM BCTpoeHHbix B CATP cpencts otnaaku, a
TakXe C MOMOLLbIO BHELWHMX YCTPOWNCTB (Ha npuMmepe Tex, 4to umetotcs B CATP Quartus 1l "Bctpavsaembiii
formyeckuin aHannsaTop”, "PenakTop COAepXMMOro NamaT B CUCTEMHOM OKpyXeHun", "OTnafoyHble BbiIBOAbI");

pasnnyHbIMM cnocobamm BeIMONHATL 3arpy3ky npoekTa (dpaina koHgurypaumu paspaboTtaHHoro npoekta) B MINC
(4epes KoHdmrypaumoHHbii nopt n JTAG-nopr);

pasnuyHbiMy crnocobamm noaknoyaTb kK KoHTakTam MJIMC KOHTaKTbl BHEWHUX MUKPOCXEM C OPYrUMU 3NEKTPUYECKUMU
XapakTepucTrkamu.

JlonxeH Bnanetb:

NMoHUMaHMeM 3aaad, BbiNoNHSeMbIX cneumnannanposaHHbix CAMP npu co3paHum HeobxoauMoro paboyero npoekTa
unu cxembl B MNJTAC.
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Mporpamma oucuunnmHel "CxemoTexHuka nporpammmpyemoit norukm"; 03.04.03 "Pagnodmanka”.

LonxeH neMOHCTPMPOBaTbh CMOCOBHOCTL N FTOTOBHOCTb:
NMPVMEHSTb NONYYEHHbIE 3HAaHUS O CTPYKType coBpeMeHHbIX [JTNC Ha npakTuke

2. Mecto aucuunnuHbl (Moayns) B cTpyktype OMOM BO

JaHHaa oucumnnuHa (Mogynb) BkNtodeHa B pasgen "B1.B.AB.2 OucumnnuHbl (Mogynn)" OCHOBHON NPOtheCCUOHANBHOW
obpaszoBartenbHoi nporpammel 03.04.03 "Paguocmnarka (SnekTpoMarHUTHbIE BOMHbI B cpefax)" n OTHOCUTCS K
AMCUMMAMHaM No Belbopy.

OcBauBaeTcs Ha 2 Kypce B 3 CEMECTpeE.

3. O6beM AUCUMNMJINHDI (MO,IJ,yJ'ISl) B 3a4eTHbIX eauHULLax ¢ yKkasaHMeM KosimyecTtBa 4acoB, BblAeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obyualoLmxcs ¢ npenogasarenem (Mo BUAaMm yd4ebHbIX 3aHATUN) U Ha CaMOCTOSITENbHYIO
paboty obyuarowmxcs

O6was TpynoeEMKOCTb AUCLMINANHBI COCTaBASET 3 3a4eTHbIX(ble) eauHmL(bl) Ha 108 yaca(os).

KoHTakTHas paboTa - 56 4aca(oB), B TOM yucne nekuuu - 28 yaca(oB), NpakTMYeckne 3aHsTus - 28 yaca(os),
nabopatopHble paboTsl - 0 Yaca(oB), KOHTPO/b CaMOCTOATENbHON paboThl - 0 yaca(os).

CamocTositenbHas paboTta - 52 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS ANCLUMANHBI: 3a4eT B 3 CEMeCTpe.

4. CopepXxaHue pucUUNNHBI (MOAYNS), CTPYKTYpPMpPOBaHHOE MO TeMaM (pa3fenam) ¢ yKasaHueM oTBeleHHOro Ha
HUX KOoNn4yecTBa akageMnyeckumx 4yacos u BuaoB yqe6|-|b|x 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckuii niaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNAUHE (MOJYNIO)

Buaobl u yachbl
KOHTaKTHOW paboTbl,

Pa3penbl aMcuvnavHbl / X TPYAOEMKOCTb CamocTtosiTenbHas
N monyns Cemectp (B yacax) pa6ota
MpakTuyeckuellaboparopHble
Jlekumu 3aHATUSA paboTbl

Tema 1. YMeHbLeHne pasmepos
TpaH3ncTopos. [Mosenexune MINGC, nx
asonoums. MNepexon k FPGA co
CTPYKTYpPOW M3 O4HOPOOHBIX
1.|doyHKLIMOHANBbHBIX KOHAUTYPUPYyEMbIX 3 4 2 0 2
6nokos kK FPGA ¢ KOMBMHMPOBaHHOA
CTPYKTYpPOWA, BKNtoYatowwein 6noku
o3Y, AUl wn.4.

Tewma 2. Pa3smeleHmne Ha kpuctanne
FPGA mMykpocxeMbl annapaTtHbiX
2.|a0ep npoLLeccopoB, KOHTPONIEPOB 3 2 2 0 2
wuH un 1.40. Cpencrea
KoHgourypuposanus MNINC

Tema 3. MNporpammuposaxue MNJINC.
lMepexon K BbICOKOYPOBHEBLIM
cpencTeaM u MeTodam
3.|npoekTupoBaHuns (MCnonb3oBaHne 3 2 2 0 4
HDL-s13bIkoB, 61bnnoTex
napameTpu3npoBaHHbIX MOAYNEN W
T.0.).

Tema 4. OTanbl NPOeKTUPOBaHNSA:
PaspaboTka anroputma u
4.[apxuTekTypbl, CnHTe3, "BpemerHHoe 3 2 2 0 8
mozenvpoBaHue", Otnanka B
COCTaBE CUCTEMBI

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

Tema 6. Peanusauns npoekTa,
ynpasnsiowero LCD-moHuTOpOM, Ha

6. oTnapoyHbix Kommnnektax MAX |l n 8 16 18 0 28

DE2 (Ha MJINC MAX Il n Cyclone )
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Mporpamma oucuunnmHel "CxemoTexHuka nporpammmpyemoit norukm"; 03.04.03 "Pagnodmanka”.

Buabl 1 yachbl
KOHTaKTHOW paboTbl,
Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
3aHATUSA paboTbl

Jlekunn

NToro 28 28 0 52

4.2 CopepxaHue AUCUUMINHbI (MOBYNSA)

Tema 1. YMeHbLUeHMEe pa3MepoB TpaH3ucTopos. MosisneHue MJINC, ux asontouus. Nepexon kK FPGA co
CTPYKTYpPO# N3 OAHOPOAHbIX (OYHKLMOHaNbHbLIX KOHGoUrypupyembix 6n1okoB K FPGA ¢ KOMGUHMpoOBaHHOM
CTPYKTypoW, BKntovarowen 6noku O3Y, ALM u 1.4.

YMeHblleHne pa3mMepoB TPaH3UCTOPOB, OFPOMHBIA POCT UX Yucna Ha kpuctanne. Mosasnexune MNJINC, nx ssonouns ot
npocTbix Mukpocxem ¢ PAL (PLA) ctpykTypoi cHadana k CPLD ctpykType. lNocnenyowmin nepexon cHavana k FPGA co
CTPYKTYpOWA U3 0OHOPOLHbIX (PYHKLMOHANbHBIX KOHCPMIypUpyeMbix 610KOB, MEXCOEONHEHM 1 6N0KOB BBOAA-BbIBOAA, @
3ateM K FPGA ¢ KOMBMHMpPOBaHHOM CTPYKTYpOWA, BKtodatower 6noku O3Y, ALIM n yMHOXMTENM 4acToT 1 T. 4.

Tema 2. PasmeLueHue Ha Kpuctanne FPGA MukpocxeMbl annapaTtHbIX sioep NpoueccopoB, KOHTPOIEPOB LUUH U
1.48. Cpencrtea KoHcurypuposaHus NMNJNINC

Otan pasmeleHns Ha kpuctanne FPGA MukpocxeMbl annapaTHbIX saep npoLeccopoB, KOHTPOMNEPOB WUH U T.4.
AnnapartHo-nporpammHble cpenctea koHgurypuposanusa NJVC (JTAG, Active/Passive Serial). Bnokun BBoga-ebisoga ¢
pPasnnyHbIMN NUTAIOWUMIN HanNpsXXeHnsMn. CUMMETPUYHbIE U HECUMMETPUYHbBIE BKIOYEHUS BbIXOAHbBIX KOHTAKTOB

Tema 3. NMporpammuposaHue MNMJTUC. Mepexon, K BbICOKOYPOBHEBbLIM CpeacTBaMm U MeToaam NpoeKTMpoBaHUs
(vcnonb3osaHue HDL-s3bIkOB, 6M6NINOTEK NapaMeTpU3NpPOBaHHbIX MOOYNEeN U T.4,.).

MporpammuposaHne MNNC (co3naHne cxem KOHPUIYPUPOBAHUEM CXEM CoeanHeHust 6a3oBbix 6nokos B MJTNC).
OTcTaBaHne NPOM3BOAUTENBHOCTY Pa3paboTUMKOB "TPALMLMOHHBIX" CXEM (CXEM 3NEKTPUHECKUX COEANHEHWIA) OT pocTa
cnoxHoctn CBUC. MNepexon K BbICOKOYPOBHEBLIM CPEACTBAM 1 METOAaM NPOEKTUPOBaHMS (MCNONb30BaHue
HDL-s3bIk0B, 61bnMoTEK NApaMeTPU3NPOBAHHBIX MOAYNEN, FOTOBbIX PEWEHNI NS anrOPUTMUYECKN CNOXHBIX YCTPOWCTB
- IP (Intellectual Property) momyneit). Cnocobbl onucaHws (NoBELEHYECKOE, CTPYKTYPHOE).

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

O1anbl NnpoekTupoBaHusi: PazpaboTka anroputMa u apxutekTypbl "MNoBeneH4Yeckoe MoLenpoBaHme” (MogenvpoBaHmne
anroputma pabotbl 0-Mu 3aaepxkamm) CuHTe3 (MpeobpasoBaHMe ONMCAHUS MPOEKTAa B CXEMY Ha 3a4aHHOM S/IEMEHTHOM
6asunce) "BpeMeHHOe MoaenupoBaHue" (MoOenMpoBaHne ¢ 3aaepXXkamm, Nony4eHHbIMU Nocne TPacCUPOBKM 1
pa3melleHuns BHyTpeHHuX pecypcos CBMC). Otnagka B coctaBe CUCTEMBI.

Tema 5. Cpencrtsa u metoabl oTnagku npoekrtos B MJIUC.

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

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

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

Yyalwwmecs BbINOMHSIOT NPOEKTNPOBaHME cxeM Ans ynpasneHus LCD-MOHUTOPOM, BEIBOAA CUMBOJIOB, NMOPOXAEHHbIX
LSFR-caBuroeeiM pernctpoM ¢ noacyetoM CRC-LUKNIMYECKUX KOHTPOSbHBIX CYMM.

PaboTocnocobHOCTb CXEM TakXe A0NXHa AEMOHCTPUPOBATHCS OTNAL04YHBIMU CPELCTBAMM.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHuns Ajisi CaMoCTOATENbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (MOaynio)

CamocTosiTenbHas paboTa o0y4atolmMXcs BbINONHASTCS Mo 3a0aHNI0 1 NPY METOANYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U Ha BHeayOUTOPHYIO CaMOCTOSATeNbHYo paboTy. CamocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MOMHOCTbIO CaMOCTOSTENbHOE OCBOEHME OTAENbHbIX TEM (pasnenos) AUCUUMNANHLL, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHo paboThl 0bydatowmecs YATarT 1
KOHCMEKTUPYIOT Y4ebHYI0, Hay4HYIo 1 CMPaBOYHYIO NMNTEpaTypy, BbIMONHAIOT 3a4aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWUIA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBSATCS K TEKYLIEMY 1 MPOMEXYTOYHOMY KOHTPOMO MO AMCUMUMIMHE.
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Mporpamma oucuunnmHel "CxemoTexHuka nporpammmpyemoit norukm"; 03.04.03 "Pagnodmanka”.

OpraHunzauus camMocTosTenbHol paboTbl 06y4arolWmxcst pernameHTpyeTcs HOpMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNIOYAS:

MopsiLok opraHn3aumm 1 ocylecTBAEHNS 06pa3oBaTeNbHON AeSTeNbHOCTM Mo 06pasoBaTebHbIM NPOrPamMMam BhICLIETO
06pasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpammam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepctea obpasosaHus 1 Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMA"

YcTtaB heaepanbHoro rocyapCTBeHHOr0 aBTOHOMHOIro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTpeHHero pacnopsnka eanepansHOro rocyAapCTBEHHOrO aBTOHOMHOrO 06pa3oBaTeNnbHOro yypexXaeHns
BbICLIEro npodpeccmoHansHoro obpasosarust "KazaHckuii (Mpusonxckuii) doeaepansHbllii yHuBepcmTeT"

JNNokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doeaepanbHOro yHmBepcuteTa
Matepuansl ans camoobyyeHns FPGA - http://altera.ru/training-courses-self.html

MpoekTnpoBaHne LndpPoBbIX YCTPOKCTB € ucrnonb3osaHuem 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

CrcTeMbl aBTOMaTM3MPOBAHHOIO NMPOEKTMPOBaHus - http://www.edamc.mirea.ru/metod.htmi

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCUUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKNtOYaeT oUeHO4YHble MaTepunasbl, HanpaBieHHble Ha NPOBEPKY
OCBOEHMS KOMMETEHUWN, B TOM YMCIE 3HAHWNA, yMeHVII71 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OueHOYHble
cpencTea TeKylWero KoOHTponda 1 oueHo4YHble cpenctea HpOMe)KyTOHHOIZ arrectauumn.

B dboHAae oLeHO4YHbIX CPeacTB COAEPXMUTCS cnepyowas nHgopmaums:

- COOTBETCTBME KOMNETEHLMIA NNaHUPYEMBIM pedynbTatam 06y4eHUs No LUCLUMNAMHE (MOLYNIO);

- KpUTEPUU OLEHNBaHNS CPOPMUPOBAHHOCTY KOMMETEHLIWIA;

- MexaHn3M OopMUPOBaHNS OLIEHKW MO AnCUMMANHE (MOZYynNio);

- onMcaHve nopsaaka NnpUMeHeHUs 1 Npouenypbl OLEHUBAHNS ANS KaXA0ro OLEeHOYHOro CPeacTsa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0ro OLEHOYHOro CpeacTsa;

- cooep>XaHune OLUeHO4YHbIX CpencTs, BKO4Yas TpGéOBaHVIﬂ, npenbsaBnseMble K OEencTBuam o6y'-|a|ou4v|xcs|,
OEMOHCTpUpyembIM pe3ynbtaTaMm, 3a0aHns pasindHblX TUMOB.

@DOH[ OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLMNAUHBI (MOLYNIO).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNIMHBI (MOAynst)

OcBoeHue gucumnauHbl (Moayns) npeanonaraeT M3y4eHrne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepaTypbl.
NuTtepatypa MoxeT BbiTb AOCTyMHa 00y4atoWwmnMcsl B OOHOM U3 ABYX BapuaHTOB (NMM60 B 060MX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKkntoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayyHoit 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbckum bruneTam B COOTBETCTBUM C NMpaBunamy nonb3osaHus HayyHol 6GnbnnoTekoii.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMcTeMe "DNEKTPOHHbIA yHMBEpPCUTET". MpU MCMONb30BaHUM NeYaTHbIX U3LaHWA BONNOTEUHBIN
POHL [OMKEH BblTh YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxaooro u3 n3gaHunini OCHOBHOWM nuTepaTypbl n He meHee 0,25 ak3emnngapa AONONHUTENBHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW U [OMONMHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOAMMON O/ OCBOEHUS AUCLMNAVHBI (MOoyns),
Haxonutcs B MpunoxeHun 2 Kk paboyeli nporpamMme AucCUMNAVHbL. OH NOANEXUT OGHOBNEHMIO NPY U3MEHEHUN YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu sanekTPOoHHbIX U3OAHWA U NPU N3MEHeHM KOMNeKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX ANs
OCBOEHUS1 AUCLUMNMIUHBI (MOaYIIs)

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

nabopatopHble 3afaHus K kHure Paban X.M. LiucppoBble nHTErpanbHble CXeMmsl. -
http:/bwrcs.eecs.berkeley.edu/Classes/IcBook/

Habop roToBbIX NPOEKTOB - http://www.fpgadfun.com/
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nepeeeneHHas nokymeHtaums o pabote B Quartus Il - http://www.naliwator.narod.ru/index.html
Pabawn X.M. Lincpposble uHTerpanbHble cxembl. - http://ichook.eecs.berkeley.edu/index.htm
Coobuiectso EasyElectronics.ru - http://we.easyelectronics.ru/plis/plis-zametki-nachinayuschego.html

YyebHuk [asunna Xappurca n Capbl Xappuc "LingppoBasi cxeMoTexHUKA 1 apXUTEKTypa KOMMbIOTEPA", BTOPOE M3LaHWE,
2012 - https://community.imgtec.com/downloads/digital-design-and-computer-architecture-russian-edition-second-edition

Lingppoeas nabopatopms FPGA / DSP - http:/fpga.in.ua/category/fpga/cad-pld/basic-quartus

9. MeToaunuyeckune yKa3aHunsa pnsa o6yqa|ou.l.uxc9| no OCBOEHUIO OUCLUUIJIUHDI (MO,D.yﬂSl)

Llensamn ocBoeHns faHHOW OUCLIMMNWHBI SBASIETCS Kak NnonyvyeHne npeacTtaBneHns o0 TUMOBOW CTPYKTYPEe COBPEMEHHbIX
MUKPOCXEM MPOrpamMmMmnpyemMon nornkn (B ocCHoBHoM, Ha FPGA cTpykType), Tak 1 onTuMmn3auns NpoekTa, nony4eHHoro
npw KOMAUAALMKM Nporpamm annapaTtypHoro onncaHusa (HDL), non n3BeCTHyI0 CTPYKTYPY KOHKPETHON MUKPOCXEMBI
MNNC/FPGA. Mpu aToM obyvatowmiics anst aHannsa paboTocnocobHOCTM CBOEro CXEMHOro NpoeKTa AOMXeH
06513aTeNbHO NCMNO0Nb30BaTh NPOrpaMMHo-annapaTHble CpencTea oTNankm U BPEMEHHOro aHanunaa.

970 03HayaeT, 4To obyyaeMblii [OMXKEH HE TOMBKO MNOArOTOBUTb PaboTocnocobHbIn HDL-koa, HO NPOLAEMOHCTPUPOBATb
ero paboTocnocobHOCTb NyTEM NOCTPOEHUSI BPEMEHHBIX AMarpaMMm B 3a4aHHbIX KOHKPETHBIX TOUKAX CXEMbI Kak C
MOMOLLbIO BCTPAUBAEMOr0 TOrMHYECKOro aHanusartopa Yyepes 6noku BcTpoeHHoin namatu MNNVC (Tuna SignalTap), Tak u
BHELWHEro aHanuaaropa, noakno4aemoro K seisogam MN/IMC nnm noarotoBneHHbLIM 0TNan04HbLIM BbiBoAaM (SignalProbe
Pins).

TexHunyeckoe onuncaHme Ha Mukpocxemsl MJTIVIC HanucaHo ee NPoOU3BOANTENSMI HA aHIIMACKOM A3blke. Ha pycckuii
A3bIK NepeBeaeHa b Ta YacTb, YTO HeobxoamMMa Ans BbiNonHeHUst 6a3oBbix onepaumii. [ns BbINONAHEHNS

6onee TOHKMX OMepaumnii HaknanbiBaHUS! BPEMEHHbIX OrpaHn4eHuid NnoTpebyeTcs [ONONHUTENBHOE YTEHUE NCXOLHOM
LOKYMEHTALMW HA aHIMACKOM S3bIKE, YTO HE JOMKHO CTaTh MPENSTCTBMEM Ans obyyatowerocs, a, HaobopoT, MOMOXET
MoNy4YnTb JOMONHUTENBHYIO SI3bIKOBYHO MPAKTUKY B TEXHUHECKOM aHTIUACKOM.

10. NMepeyeHb MHCGPOPMALIMOHHBIX TEXHOJNOIMIM, UCNOJb3YEMbIX NMPU OCYLLECTBIIEHUN 06pa30BaTe/IbHOro
npouecca no gucuuniInHe (Moaynio), BKJOUYas nepeyeHb NporpaMMHOro obecneyeHust U MHGOOPMAaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEeMbIX NMPU OCYLLECTBNEeHM 06pa3oBaTebHOro npoecca no
OucUMNAvHe (MoLynio), BKNoYas nepedeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCUMNNNHBI (MOOYNS).

11. OnncaHue matepuanbHO-TeXHUYeckon 6a3bl, HEO6XOAMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuuniavHe (Moayno)

MatepuranbHo-TexHu4eckoe obecnedeHme obpasoBatenbHOMO Npouecca no AnucumnanHe (Moaynto) BkaoyHaeT B cebsi
cnenywuwme KOMNOHEHTbI:

MoMelueHMs ons caMoCTOATENBbHOM paboThbl 0ByYaOWMXCS, YKOMMNEKTOBAHHbIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) M OCHaLIEHHble KOMMbIOTEPHOW TEXHUKOI C BO3MOXHOCTbLIO MOAKNI0YEHNs K ceTu "MIHTepHeT" n obecnevyeHnem
[IOCTyNa B 3NEKTPOHHYI0 MHCDOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayanTopun ons KOHTaKTHOWM paboThl C MpenoaaBaTeneM, yKoMNIekToBaHHble cneumanianpoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KoMmnbloTep 1 NpuHTEp 4N pacneyatku pa3aaToyHbIx MaTepranos.
KomnbloTepHbIi knacc.

CneumannsmpoBaHHas nabopatopusi.

CneuvannsmposaHHas nabopaTopusi.

CneumanusmpoBaHHas nabopatopusi.

12. Cpe,llCTBa ajantauuvm npenogasaHusa oUCUUM/INHDbI K I'IOTPEGHOCTHM 06yl-|a|ou.|,v|x05| WHBaANINOOB U NAL, C
orpaHn4eHHbIMXU BO3MOXHOCTSAAMU 300POBbSA

npl/l Heobx0aMMoCTN B 06pasoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatowue
BOCMpUATME UHPpOopMaLnUm o6yqa+ouw|Mv|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMIN 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LIS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIe POPMbl, YO0OHbIe AN pa3nnYHbIX Nofb30BaTene;

- CO30aHNe KOHTEeHTAa, KOTOprIZ MOXHO NpencTaBuTb B pa3/inyHbIX BUOAX 6e3 noTtepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTaél/IpOBaHI/Iﬂ TeKCcTta un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHVe BO3MOXHOCTEW AJis 06y4atowmMxcsl BOCIPUHUMATL OLHY W Ty XXE MHPOPMaLMIO U3 PasHbIX MCTOYHIKOB -
HarnpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMI CyXa NOMyYani MHGOPMALIMIO BU3YaribHO, C HAPYIUEHWSIMU 3PEHUS -
ayananbHo;
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- MPUMEHEHVEe NPOrpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIIA;

- NMPUMEHEHWE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmyHbIX
POPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHnsaumm oopM TeKYLLEro U NPOMEXYTO4YHOro
KOHTPONA;

- YBENNYEHME NPOLOMIKNTENIbHOCTU caaqm oby4atolmMMcst UHBaANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHMIO K YCTAHOBNIEHHOW MPOAONXUTENBHOCTU UX CHAYN:

- NIPOAONIXXUTENIbHOCTU COa4n 3a4éTa unm aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOOIXUTENNbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60Tb| - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpebosaHusMu ®IFOC BO u yuebHbiM nnaHoM no HanpasneHuo 03.04.03
"Paguodomamnka” n Mmarnctepckon nporpamme "InekTpoMarH1THble BOSIHbI B cpeaax”.
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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

Mpodonnb NOAroTOBKU: NEeKTpOMarHUTHbIE BONHbI B cpedax

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
Mpodhunb NOArOoTOBKN: SNEKTPOMArHUTHbLIE BOMHbI B Cpeaax
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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