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PaGoyas mporpaMma AUCLUIJIMHEL COCTaBjieHa Ha OCHOBe TpeboBaHui PemepabHOTO
roCyIapCTBEHHOr0 00pa30BaTeNIbHOIO CTaHAapTa BHICIIETO 00pa30BaHUS 110 HAlPaBJIEHUIO
(cmemmanpHOCTH) mOATOoTOBKH «11.03.04 3JmeKTpOHMKa ¥ HAHO3JEKTPOHUKA»,
YTBEPXKAEHHOr0 IpuKa3oM MuHuCTepcTBa 00pa3oBaHusa 1 Hayku Poccuiickoir Oemepanuu
oT 19.09.2017 Ne 927, u B COOTBETCTBUHU C paboyuM yueOHBIM IJIaHOM, YTBEPKAEHHBIM
PEKTOPOM YHUBEDPCUTETA.



1. llenu 1 3aga4Yy THUCIHUILIHHBI

[lenpio mpemnofaBaHus QUCIUIINHE «OCHOBBEI pa3pab0TKM CUCTEM Ha KpUCTaslie»
SBIISIETCS:

[lenio gBNsieTCS MOJNY4YEeHUS HadallbHBIX CBeNeHHUU O CTPYKType U NPUHIUIAX
paboTel cucteM Ha kpuctanie (CHK), uldydyeHue MHCTpyMeHTapus pa3paboTKu u
pa3nuyYHbIX paguonpuaoxeHui Ha CHK.

OTa menb [OCTUTaeTCd MyTeM pelleHus clenyommx(eir) 3apgad(u):

dbopMupoBaHus NpencTaBieHuss 06 0cCOOEHHOCTAX MPOEKTUPOBAHUS YCTPOUCTB
Ha CHCTeMaX Ha KpHCTalljie U NpuoOpeTeHUe HaBHKOB NMPOEKTHUPOBAHUSA IU(PPOBHIX
ycTpoiicTB 06paboTku curtanoB Ha CHK.

2. MecTo THCIHUIIIHHBI B CTPYKType 00pa30BaTe/IbHOH MPOrPaMMEI

Oucuunnuia «OCHOBH pa3paboTKu cucTeM Ha kKpuctanne» B1.B.10 saBnsetcs
OUCIUTIINHOM YacTy, popMupyeMol yyacTHUKaMu 00pa30BaTeIbHEIX OTHOIIEHUH 6110Ka 1
y4eOHOr0 IJIaHa MOAT0TOBKY OaKaaBpuarta 1o HampaBieHH0 «11.03.04 JneKTpoHUKA U
HAHOJJIeKTPOHUKa». MW3yueHue gucHunauHbl «OCHOBH pa3pabOTKH CUCTEM Ha
KpuUcTamxie» OmUpaeTcCH Ha 3HAHUU OUCHUNNIUH(B)
«UHpopmaTuKa»; « MUKPOIPOIECCOPHLIE YCTPOUCTBA».

3. IlepeyeHb IUTAaHUPYEMBIX Pe3yIbTaTOB 00yUY€HH I, COOTHECEHHBIX C
IUTaHHPYEMBIMH pe3y/IbTaTaMH OCBOEHHS 00pa30BaTe/ILHOH MPOrPaMMBbI

[Tpouiecc u3y4yeHus OUCLHUIIIMHL HallpaBieH Ha (OpMUpOBaHUe CIETYIOMINUX
KOMIIETEHIINU:

Tabnuia 1
Ne Kopn
HauMmeHOBaHHEe KOMIIETEHIIUHA
I/ [KOMIIeTeHIIUHU
CmocobeH CTpOUTH IMpocTeire GU3ndecKre 1 MaTeMaTUYeCKrue MOJIeIn
1 K-1 mpuOOpOB, CXEM, YCTPOMCTB U YCTAaHOBOK 3JIEKTPOHUKHU U HaHOIJIEKTPOHUKHI
Pa3nuyHOro (PyHKLIKMOHAIbHOTO Ha3HaYeHMs, a TaKXKe HCI0JIb30BaTh
CTaHAAPTHBEIE TPOTrPaMMHEIE CPELCTBAa UX KOMIBIOTEPHOI0 MOJEINPOBAHUS
CniocoGeH BHITIOJHSATEL PacueT ¥ IIPOeKTUPOBaHME 3JIEKTPOHHEIX TPHO0POB,
9 IK-3 CXeM U YCTPOUCTB Pa3IMuyHOro (GyHKIMOHAILHOI0 Ha3HAUYEHHUS B
COOTBETCTBUHU C TEXHUYECKUM 3alaHUEM C UCIIOIb30BAaHNEM CPENCTB
aBTOMaTH3alluM TPOEKTUPOBAHUS
WHOVKATOPH TOCTUXKEHUS KOMIIETEHIIUMN
Tabmnuiia 2
[TK-1.1 YMeeT CTpouTh Pu3ndeckue U MaTeMaTU4eCKHUe MOJIEIN MOJiesied, y3710B, OJI0KOB
[1K-1.2 BrapeeT HaBHIKaM{ KOMIIBIOTEPHOTO MOJETUPOBAHUS
IK-3.1 3HaeT NPUHUUIE KOHCTPYUPOBAHUS OTHAEILHEIX Y3JI0B ¥ OJI0KOB 3JIEKTPOHHBIX
mpubopoB
ITK-3.2 YMeeT MpoBOAUTH OLIEHOYHBIE PACYETHl XapaKTEePUCTHUK JTEKTPOHHEIX TPHUOOPOB
TIK-3.3 BnaueeT HaBBEIKAaMM IIOATOTOBKHU IIPUHIUIIMAJIBHBIX U MOHTAXKHBIX 3JIEKTPUYECKHUX
cXeM




4., 00beM THCHIHUIUITHHBI ¥ BHABI y4€0HOH PadoThI

Ounas ¢popMa o0ydeHUs

Tabmnuma 3
Bug yueOHO# padoThI Bcero|CemecTper
4acoB 7
OG11ast TPyEOEMKOCTb | 4 3ET 144 144
KoHTaKTHasi paboTa ¢ 00y4aromuMHCs 52.35| 52.35
B TOM YHCJIE:
Jlexumu 20 20
[TpakTruyeckue 3anatus (113) 16 16
JTabopaTtopHbie paboTs (JIP) 14 14
3amyTa KOHTPOJIbHOM pPabOoTHI -
3amuTa KypcoBoi paboTH -
3aluTa KypCcoBOro IpoeKTa -
[IpomexyTOUHas aTTeCTalys 2.35 2.35
CamocTositeibHasi paboTa od6yudaromuxcsi (CPC) 58 58
B TOM YHCJIE:
Kypcogas paboTa -
KypcoBoii mpoekT -
W / unu gpyrue BUOBL CAMOCTOATENBEHOM PabOTHI:
TIOATOTOBKA K JTabopaTOPHEIM paboTaM, MPaKTHUYECKUM 58 58
3aHATHUSIM, KOHTPOJIBHEIM paboTaM, U3yUeHHe
TEOPETUYECKOT0 MaTepHasa
IToproroBka K MpoOMeXyTOYHOU aTTeCTalluu 33.65| 33.65
By npoMeKyTOUYHOH aTTeCTalluu 9K3aMeH
5. CogepKaHue TUCIUILIAHBI
5.1. ComepxaHue pa3aesioB OUCLUIIINHEL.
Tabnuma 4
Ne cemecTpa
No HaunmenoBanue
/i pa3aesa CopepkaHue pa3jaesia OuHO-|
TUCOHUIUTHHBI O4Has 3204 -
Hast
OCHOBHO¥ IIUKJI TPOEKTUPOBAHUS CUCTEM Ha
kpucrtanne. [Tousatue ASIC, FPGA, CPLD, HDL, SoC,
NoC. OcHoBHEBIE TPOU3BOAUTENHN U ceMelicTBa FPGA u
Pasgen 1. Soc. O6nactu nmpumernenus SoC. IIporpaMMupyeMbie
1 Brenerue Jorudeckre MaTpuilkl. CI0KHbBIE TPOTPAMMUPYEMEIE 7
JIOTU4YEeCKHEe MHTETrPpaJIbHbI€ CXEMEHI. Ba3oBrie
MaTpUYHEIE KpUCTAJUIEL. [IporpaMMupyemMeie
[I0JTb30BATEIEM BEHTHUJIbHBIE MATPHUIIH. ANapaTHas
CTPYKTypa CHCTEMH Ha KPUCTAIe.
Pazpgen 2.
[ToTeHManbHbIe U UMIYIBCHBIE CUTHAJIE, TIEPEXOHbIE
2 CYHKIHOHATILHO IIPOIIECCH B ITU(MPOBEIX CXeMaX, KOMOMHAIIMOHHEIE, 7
JIOTHYECcKOoe
CUHXPOHHEIE, aCHHXPOHHBIE CXEMHI.
TPOEKTUPOBAHHUE




Cumynsnusi, BepuduKanusi, KOCUMYJIISITHS.
Pazpen 3. .
Cpencrsa [TpototunupoBanue.lludposoii cunTes. A3BIKN .
3 | npoexTrpoparns | POTPAMMHUDOBAHUS IS mudpoBoro cunTesa. Verilog, 7
P P System Verilog, VHDL, SystemC. RTL-onucanue
CHUCTEM Ha
npoekTa. [leperoc mpoekToB ¢ naatdhopMbl FPGA Ha
KpHCTaie ASIC
Paser 4 MopenupoBaHre IPOLECCOPHOro aapa. HasHaueHnue u
4 | Codr-mponeccopHoe ApXUTEKTyPa MPOLECCOPHOTO AMpa. ApxuTekTypa 7
41po BHYTPEHHEH IIKUHEI IIPOIIECCOPHOTro sigpa. OTnagka
IPOTPAMMHOT0 00eCIIeYeHMS,
Pa3zpen 5. [Tpouieccopuoe ssmpo ARM Cortex. ITogkmodenne K
5 | AumapaTHble MIPOIIeCCOPY MONIb30BaTEIbCKUX YCTPOUCTB. KoMaHIE 7
IIpollecCOpHEIe siapal monb3oBartens. [logmepxkKa OTIafOUYHBIX CPELICTB.
Pazpen 6.
HuTepderich Crpykrypa untepdeiica AXI (curHasnsl, pa3MelleHue B
6 | B3aMMOOENHCTBUS IIaMsTH TaKTHPOBAHHUE, IPOTOKOJI 0OMeHa 1 7
mpoleccopa u ynpasnenue), AX14 DMA, AXI4-Stream.
[JINC
5.2. MexXpOuclUuNIUHapHbEE CBA3U C obOecrmedYyuBaeMBIMU (MTOCTENYIOMIUMU)
OUCLIUIIIINHAMUA.
Tab6muia 5
n]\/[; HanMmeHoBaHHe 00ecneuYnBaeMbIX (IOCIEaYIOMINUX) TUCIUIIIHH
1 | MEUKDPOKOHTPOJIJIEPHL
5.3. Pa3pesnbl AUCIUIIIVH ¥ BUObI 3aHSITUH.
Ounas popMa o0yueHUs
Tabmuma 6
Ne JIek-| IIpakt. | Jla6. |Cemu- Bcero
HaunMeHOBaHHE pa3dejia THCHTHIIINHBI CPC
n/m MM [3aHATUA3aHATHSI] Hapbl JaCoB,
1 Pazmen 1. 9 10 12
BBepgenue
o |Pasmen2. 4| 2 2 10 | 18
OyHKIIMOHAIBHO JIOTHYECKOE IPOEKTUPOBaHUE
Pazmen 3.
3 | CpencTBa IPOEKTUPOBAHUS CUCTEM Ha 4 4 4 10 | 22
KpHCTanne
4 |Paspend. 4| 4 2 10 | 20
CodT-IpoIIeCCOPHOE SAPO
5 |Pasmerns. 4 4 2 10 | 20
AnmapaTHble TPOIIECCOPHEIE Spa
Pazpen 6.
6 | UHTepdelich B3aMMOMEHCTBUS IIPOIleCcCopa U 2 2 4 8 16
[TJINC
Utoro: | 20 16 14 - 58 | 108
6. JIeknuu
Ounas popMa o0yueHUs
Tabmuma 7



No | Homep Bcero
TeMa JIeKIIHH
n/1 [pa3jgeria) JaCoOB,
1 1 BBemeHnue 2
2 2 KoMOMHAIIMOHHEIE CXEMEI 2
3 2 ITocnemoBaTeNbLHOCTHBIE CXEMBI 2
4 3 CpencTBa MPOEKTUPOBAHUS CUCTEM Ha KPHUCTAJie 2
5 3 CpencTBa MPOEKTUPOBAHUS CUCTEM Ha KPHUCTAJe 2
6 4 CodT-1poIiecCopHoOe SApPo 2
7 4 CodT-mpoIiecCopHoOe SApo 2
8 5 AnmapaTHEIE IPOLIECCOPHEBIE Sapa 2
9 5 AnnapaTHbIe TIPOLIECCOPHEIE Spa 2
10 6 WnTepdelicy B3auMopericTus npoueccopa u [1JIMC 2
Htoro: | 20
7. J1IabopaTOPHBIA MPAKTHKYM
Ounas opMa o0yueHus
Tab6mnuia 8
Ne | Homep Y Bcero
HauMeHoOBaHHe jTaDOpaTOPHOH padOTHI
n/n pa3aeal JacoB
1 2 HccnemoBaHye CUHXPOHU3AIINY B CHHXPOHHBIX ¥ aCUHXPOHHEIX CXeMax 2
2 3 ITpoekTupoBanue 61o0ka [IIKM 4
3 4 HacTpoiika 1 ucciaemoBanue padoTe COMT-IIPoieccopa 2
4 5 HacTtpolika 1 ucciemoBanye paboTH alapaTHOIO IpoIeccopa 2
5 6 [MTogkmoueHue MoIb30BaTENIbCKUX 0JI0OKOB K ITPOIIECCOPY U UX OTIadKa 4
Wrtoro: | 14
8. [IpakTHyeckue 3aHATUA (CeMHUHaAPHI)
Ounas popMma o0yueHus
Tab6muia 9
Ne | Homep Bcero
Tema 3aHATHA
nn/n pa3aeal JacoOB
1 9 [TpuMepH! peanu3aluy CUHXPOHHBIM U aCUHXPOHHBIX CXeM U KOMII€HCalUs 9
3apiepKeK
2 3 PaspaboTka mopyne# st HIMM 4
3 4 OcobenHocTu paboTh 6;10Ka COGT-IIPoLIeCcCcopa ¥ OpraHu3aIus 4
MYJIbTHUIIPOIECCOPHOCTH
4 5 Oco6eHHOCTY TPOrPaMMHUPOBaHKS 1 HACTPOUKY alllapaTHOTo mpoieccopa | 4
§) 6 KoHdurypupoBaHue muH nepefaydy JaHHEIX MexXay npoueccopoM u [TJIMC| 2
Wrtoro: | 16

9. IIlpuMepHasi TeMaTHKa KyPCOBBIX IIPOEKTOB (padoT)

PaboyuM y4eOHbBIM IIJTAHOM He IIPeNyCMOTPEHO
10. CamocTosiTe;IbHasi padoTa

Ounas popMa o0yueHUs



Tab6muma 10

Ne | Homep o Bcero
CogepxkaHne CaMOCTOSTEIbHOU PadOThHI ®opMa KOHTPOJIs
/1 [pa3aeia) JacoB
1 1 00630p 371eMeHTHOM 6a3kl CUCTEM Ha KPUCTAJIJIe 0IIPOC 10
[TogroTroBKa K MpaKTU4YeCKHUM U J1ab0paTOPHBIM
2 2 A p patop 0IIpocC 10
3aHATUSIM
[ToproToBKa K MPaKTUYECKUM U J1TaO0PaTOPHLIM
3 3 A p patop 0IIpoc 10
3aHATUIM
[ToproToBKa K MPakKTU4YECKUM U J1TaO00PaTOPHLIM
4 4 A p patop oTIpocC 10
3aHATUIM
[TogroToBKa K MPaKTUYECKUM U JTa6OPaTOPHBIM
5 5 A p parop orpoc 10
3aHATUIM
[TogroToBKa K MpPaKTUYECKUM U JTab0PaTOPHBIM
6 6 A p patop 0TIpocC 8
3aHATUAM
Hroro: | 58

11. IlepeyeHb Y4€OHO-METOTHIECKOT 0 00eCIIeYeHHs [I/Isi CAMOCTOSITe IbHOMH
padoThI 00YUAIONIHXCSI II0 THCIHUIITHHE

II71s1 caMOCTOsITETbHOM pabOTHI 110 AUCIUIININHE PEKOMEHIOBaHO Clenyilee yueOHo-
MEeTOANYECKOe o0ecreyeHue:
- [TonoxkeHue 0 CaMOCTOSITeIbHOM paboTe cTyneHToB B CaHKT-IleTepOyprckom
rOCyIapCTBEHHOM YHHUBEDPCUTETE TeIeKOMMyHUKauui uM. npod. M.A. bonu-bpyeBunua;
- PeKOMeHOBaHHAas OCHOBHASA U OOIOIHUTENIbHAS IUTEPATyPa;
- KOHCIIEKT 3aHSTUM 10 OUCIHUTIINHE;
- ClTaWfbI-TIpe3eHTallil U APYTOM MEeTOOUYECKUN MaTepraJl, UCII0Ib3yeMBIM Ha 3aHATULX;
- MeTOIWYeCKHe PEKOMEH[IAIIMH 10 ITOATOTOBKE MUCbMEHHHBIX PaboT, TpeOOBaHUS K UX
comepKaHu0 1 odopMIIeHHI0 (pedepaT, acce, KOHTPOJIbHAsS PaboTa) ;
- (bOHOBI OIIEHOYHBIX CPEMCTB;
- MeTOIMYEeCKHe YKa3aHUs K BHIITOTHEHUIO 1a00paTOPHBIX PaboT [Jisd CTYIEHTOB;

12. ®oH OLIEHOYHBIX CPEICTB ISl MPOBeIeHUusI IPOMEKYTOYHOH aTTeCTalluH
00y4Yalonuxcst

®OH[I OIEHOYHHIX CPEACTB pa3pabaThiBaeTCsl B COOTBETCTBUHU C JIOKAJIbHHEIM aKTOM
yHuBepcuTeTa "[lonoxkeHue o0 GOHME OIEHOUYHBIX CPEACTB" M SABISETCS IPUIOXKEHUEM

([Tpunoxenue A) K paboueit mporpaMMe AUCHUILIUHEL.

®oH[I OIIEHOYHHBIX CPEACTB [OJid IPOBEeOEeHUSA NPOMEXYTOYHOW aTTeCcTalluu
00y4armmuxcs 0 OUCIUIINHE BKIIOYaeT B cels:

- IIepedYeHb KOMIIETEHLIUM C yKa3aHUEM 3TalloB UX (OPMHUPOBAHUS B IPOIIECCE OCBOEHUS
o0pa30BaTeNIbHOM ITPOTPAMME;

- OIKCaHMe I0Ka3aTejlel U KPUTEPUEB OLlIeHUBAHUSI KOMIIETEHLIMM Ha Pa3JIMYHBIX 3Talax
¥X (OpMUPOBaHUS, ONIMCAHUE IIKa/ OLleHUBAHUS;

- TUTIOBHIE KOHTPOJIbHLIE 3a[jaHus UJIM WHBIE MaTepuabl, He00XOIUMbIe [IJIST OIleHKU
3HaAHUU, yMEHUM, HABLIKOB U (M) ONBITA AeSATEIbHOCTH, XapaKTEPU3YIOIINX 3TAIlbI
dbopMupOBaHUSI KOMIIETEHIIMH B IIPOIIECCE OCBOEHMST 00Pa30BaTEIbHOM IIPOrPaMMEI;

- MeTOfMYEeCKre MaTepualbl, OIpeaensolre IPoeqyphl OlleHUBaHUS 3HAHUM, YMEHUH,
HaBHIKOB ¥ (MJIM) OIIbITA AEeATEeIbHOCTH, XapaKTePU3YIIIKX 3TAbl (POPMUPOBAHUS



KOMIIETEHIINH.
[ KaXX[moro pe3ybTaTa 00y4eHUS [0 AUCHUIIINHE ONPEensioTCa IoKa3aTelu U
KPUTEPUU OIeHKHM CHOPMUPOBAHHOCTH KOMIIETEHIIMM Ha Pa3JIMYHBIX 3Tallax HMX
dbopMupoOBaHus, IIKAB U MPOLEAYyPHl OLleHWBaHMUS.

13. IlepeyeHb OCHOBHOH H [IOIOTHHUTEILHOH JIHTEPATyPhbl, HEOOXOTUMOM [IJIsI
OCBOEHHH JTHCIHIIIHHEI

12.1. OcHOBHas nuTEpPaTypa:

1. HoBukos, 1O. B.
OCHOBBEI MUKPOIIPOIIECCOPHOM TEXHUKH : [IJIEKTPOHHBIN pecypc] : yaeOHOoe mocobue /
FO. B. HoBukos, II. K. Ckopo6oratos. - 2-e u3f. - Mocksa : UHTYUT, 2016. - 406 c. -
URL: https://e.lanbook.com/book/100250. - ISBN 978-5-9963-0023-5 : b. 11. Kuura u3
koyutekuuu UHTYHUT - UHXeHepHO-TeXHUYECKYUEe HaYKU

12.2. [JononHUTENbHAS IUTEPaTypa:

1. Yrprowmos, E.
LludpoBas cxemoTexHuka, 3 u3g. : [OnekTpouHsli pecypc] / E. Yrpiomos. - CII6. : BXB-
[TetepOypr, 2010. - 816 c. : un. - URL: http://ibooks.ru/reading.php?productid=18581. -
ISBN 978-5-9775-0162-0 : b. 1.

2. Jlexus, C.
CxemoTtexHuka IBM : [OnekTponnsid pecypc] / C. JlexuH. - CaukT-IleTepOypr : BXB-
[TetepOypr, 2010. - 672 c. : un. - URL: http://ibooks.ru/reading.php?productid=18565. -
ISBN 978-5-9775-0353-2 : b. 1.

14. IlepeyeHsb pecypcoB HHPOPMATIHOHHO-TEIeKOMMYHUKAIIHOHHOH CE€TH
«AHTEpHET»

- www.sut.ru
- lib.spbgut.ru/jirbis2_spbgut

15. IlepeyeHb HHPOPMAIIHOHHBIX TEXHOIOTHH, HCIOIL3YEeMBIX IPH
OCyIlIeCTB/IEHHH 00pa30BaTe/ILHOI0 Mpolecca Mo JUCHUIUIHHE (MOIYII0),
BKJII0OUasi MepedeHb MPOrpPpaMMHOI0 odecnedyeHHsI H HHPOPMaIlHOHHBIX
CIIPAaBOYHBIX CHCTEM.

15.1. TIporpaMMHOe obecredeHne OUCIUIIINHEL:

- Open Office
- Google Chrome

15.2. MHpOPMALIMOHHO-CITPABOYHEIE CHCTEMBI:



- 9BbC iBooks (https://ibooks.ru)
- 9BC Jlans (https://e.lanbook.com/)
- OBC CII6I'YT (http://lib.spbgut.ru)

16. MeTomuuecKHe yYKa3aHHUS IS 00yJalONIUXCS 10 OCBOEHHUIO TUCIIHIITHHBI

15.1. IImaHupOBaHKWEe W OPraHU3aluUs BpeMeHH, He0OXOOUMOTO [ U3YUYEHUS
IUCITUIITHHEL

BaXHEIM yCIIOBHEM YCIIEIITHOTO OCBOEHUS OUCIUIIINHEI «OCHOBH Pa3paboTKU CUCTEM
Ha KpHUCTaane» SBJISETCS CO3[aHMe CHUCTEeMbl NPABUIBHON OpPraHuM3aluud TPYIOa,
TI03BOJISIONIEH paclpeneuTh y4eOHYI HArpy3kKy pPaBHOMEPHO B COOTBETCTBUHU C
rpadukoM 00pa3oBaTENIbHOr0 Mpolecca. boJbllyo MOMOIIL B 3TOM MOXKeET O0Ka3aTh
COCTaBJIeHUe IJTaHa paboTH Ha CEMECTP, MECSIl, Hefleno, feHb. Ero Hanuyue mo3BOJIUT
IIOOYMHUTH CBOOOIHOE BpeMs IeNisiM y4ueOwl, TpyauThCcs 6ojiee ycmelrHo u 3hPeKTUBHO.
HyXHO OCYyIIECTBASATh CAMOKOHTPOIIb, KOTOPHIH SBISETCS HEOOXOOUMBEIM yCIIOBUEM
ycrenrHo# y4e0bnl. Bce 3amaHusi, BKI04as BHIHECEHHBIE Ha CAMOCTOSTEJIbHYIO paboTy,
PEKOMEHOYETCS BHIIONHSATL HEMOCPEOCTBEHHO ITOCJIE COOTBETCTBYIOIIETO ayOUTOPHOTO
3aHATUS (JIEKIUU, TPAKTUYECKOTO 3aHSTHS), YTO CIOCOOCTBYET NydIlleMy YCBOEHUIO
MaTepHalla, IT03BOJISIET CBOEBPEMEHHO BHISIBUTh U YCTPAHUTh «IPOOENE» B 3HAHUSX,
CHUCTEeMaTH3UpPOBaTh paHee NMPOUIEHHBIM MaTepuaa, Ha ero OCHOBe NMPUCTYIUTL K
OBJIQ[IEHUIO0 HOBHIMHU 3HAHUSIMHU M HaBLIKAMH.

CucteMa YHUBEPCUTETCKOTO 00yUeHUsI OCHOBHIBAETCS Ha PallMOHAIbHOM COYETaHUU
HECKOJIbKUX BUIOB y4eOHBIX 3aHATUN (B IMEpPBYI0 o4Yepedb, JEKIUN M MPaKTUYEeCKUX
3aHsATHUM), paboTa Ha KOTOPBIX 00/agaeT onpeaeeHHON Celn(puKoi.

15.2. TlogroToOBKa K JIEKIUSIM

3HAKOMCTBO C OUCLUIIIMHOU NMPOUCXOAUT yKe Ha IIepPBOM JIEKLUHU, TAe OT CTyHeHTa
TpebyeTcsl He IPOCTO BHUMaHKE, HO M CaMOCTOSITeNIbHOe 0OopMyIeHNe KOHCIeKTa. [1pu
paboTe C KOHCIEKTOM JIeKIui HeoOXOMUMO YYUTHIBATh TOT (GAKTOP, UTO ONHU JEKIUU
[alT OTBETHl Ha KOHKPETHHIE BOIIPOCH TEMBI, APYTUE - JIUIIb BHIIBISIOT B3aUMOCBI3U
MeXMy SBJIEHUSIMHU, MMOMOTAasl CTYOEHTY IOHSATh IyOMHHBIE MPOIECCH Pa3BUTUS
M3y4aeMoro IpeaMeTa, KakK B MCTOPUM, TaK U B HACTOSIIEE BpeMs.

KoHCcnekTUpOBaHUWE JEeKLUUU - CJO0XKHBIM BUJ BY30BCKOU aymgUTOPHOM paboOTHI,
Ipefnojaraliliuii MHTEHCUBHYI YMCTBEHHYIO [OeATEIbHOCTh CTygeHTa. KOHCIEekKT
SIBJISI€TCS MOJIE3HBIM TOT[a, KOr[a 3alKicaHO caMOe CYILIeCTBEHHOEe U CHelaH0 3TO CaMUM
obOyuawmumMmca. He Hago cTpeMuThCcsd 3amucaTh [OCJIOBHO BCHIO JIeKLIHI0. Takoe
«KOHCIIEKTHPOBaHKE» MPUHOCUT OObIlle Bpefa, 4eM IoJb3k. Ilenecoobpa3Ho BHavaie
IIOHATH OCHOBHYIO MBICJIb, M3JIaraeMyl0 JIEKTOPOM, a 3aTeM 3amnucarh ee. 2KenaTeabHO
3aluCh OCYIIEeCTBIATh Ha OJHOU CTpPaHUILe JIUCTA UJIM OCTaBJISAd MOJid, Ha KOTOPHIX
IO3qHee, IIPU CaMOCTOSITENIBHOM paboTe C KOHCIIEKTOM, MOXKHO CHEJAaTh NOMOTHUTEIbHEIE
3alliCU, OTMETUTH HETIOHSITHLIE MeCTa.

KoHCIeKT NneKnuu nydilne Ioapa3fesaTh Ha MYyHKTH, cobmiogas KpacHYI0 CTPOKY.
9ToMy B OOnbmIOH cTemeHu OymyT cmocoOCTBOBATh BOIMPOCH IIJlaHa JIEKIUH,
npennoXkeHHBIe IIpenonaBaTensaM. Crnegyet o0pamiaTh BHUMaHUE Ha aKI[€HTH], BHIBOMOEI,
KOTOPHBIE fiejlaeT JIeKTOp, oTMedasi Hanbojiee BazKHLIE MOMEHTHI B JIEKIIMOHHOM MaTepualie



3aMeYaHUsIMU «BaXXHO», «XOPOIIO 3allOMHUTL» U T.II. MOXKHO [IeJlaTh 3TO U C IIOMOIIIbIO
Pa3HOIIBETHHIX MAPKEPOB UM PYYEK, IOTUYEPKHUBas TEPMUHLL U OIIPENETIeHUS.

Ilenecoob6pa3Ho pa3paboTaTh COOCTBEHHYIO CHUCTEMY COKpallleHuiu, ab0peBUaTyp u
cuMBonoB. OgHAKO MpU JanbHeHIel paboTe ¢ KOHCIIEKTOM CUMBOJIBL JIy4Ille 3aMEHUTH
OOBIYHBIMHU CJIOBaAMHU [1Jis OBICTPOTO 3PUTENLHOTO BOCHPUSTHUS TeKcTa. PaboTas Hap
KOHCIIEKTOM JIEKIIUH, BCceTrma He0OXOOUMO MCIIOJIb30BaTh HE TOJMbKO Yy4eOHUK, HO U TY
JUTEPaTypy, KOTOPYIO JOIOJHUTEILHO PEKOMEHI0Ba JeKTOp. UIMEeHHO TaKas cephe3Hasi,
KpomoTnuBasi paboTa C NEKUUMOHHBIM MaTepHalioM I03BONUT TIy0OKO OBIAMETh
TEOPEeTUYECKUM MaTepUajioM.

15.3. IlogroToBKa K IPakKTU4YECKUM 3aHATUAM

TmaTenbHOE MpPOAYMEBaHWE U M3y4YeHUE BOIPOCOB IIJJaHa OCHOBHIBAETCS Ha
nmpopaboTKe MPOMAEHHOr0 MaTepuasa (MaTepuana JeKIWi, MPakKTU4eCKUX 3aHATHH), a
3aTeM u3y4yeHuss 00s3aTeNbHOM U [IOMONTHUTEIbHON JTUTEPATYPhl, PEKOMEHIOBAHHON K
NAHHOU TeMe.

Pe3ynbTaT Takoi pabOTH HOMXKEH IMPOSBUTHCS B CIIOCOOHOCTH CTyIeHTa CBOOOMHO
OTBETUTh Ha TEOPETUYECKHE BOIPOCH NpPAKTHKyMa, €r0 BHICTYIJIEHWN U y4aCTHUHU B
KOJIJIEKTUBHOM OOCYXKIOEHMH BOMPOCOB M3y4yaeMOM TeMbl, MPAaBUIbHOM BHIIIOIHEHUU
IPaKTU4YeCKUX 3aJaHui ¥ KOHTPOJBHBIX PadoT.

Heo0xomuMo MOHUMATh, YTO HEBO3MOXKHO BO BpeMsI ayOUTOPHBIX 3aHATUN U3T0KUTh
BECh MaTepual KM3-3a JUMHUTA ayOgUTOPHBIX YaCOB, ¥ NPH U3YYEHUU OUCLUUIMIUHEL
HeI0CTAaTOYHO KOHCIIEKTOB 3aHATHH. [103TOMy camMocTosiTeNbHAsI paboTa ¢ yueOHUKaAMU,
y4eOHBIMU TOCOOMSMHK, HAy4YHOW, CIPaBOYHOW NUTepaTypol, MaTepualaMu
IepUuoNuYecKuX MU3maHut u MHTepHeTa sBnseTcs Haubonee 3GPEeKTUBHEIM METOOOM
IIOJIy4YEeHUS NOMOJHUTENIbHBIX 3HaHUM, IT03BOMISET 3HAYUTEIbHO aKTHBU3UPOBATh MIPOLIECC
oBNajieHusT uH@oOpMaIuen, crnocodCcTByeT Goyee rIy00KOMY YCBOEHMIO HM3y4aeMOTO
MaTepuana, GOpMUPYET y CTYOEHTOB CBOe OTHOIIEHHE K KOHKPETHOW Ipobieme.

15.4. PekoMeHpmaluu 1o paboTe ¢ TUTEPaTypoOn

Paboty c nmuTepaTypol Iesiecoobpa3Ho HayaTh C U3ydeHUs 06X paboT 1o TeMe, a
TaKXe y4eOHUKOB M yuyeOHBIX mocobuii. [lanee peKOMeHAyeTCs NMepeuTu K aHanusy
MoHorpaduil ¥ ctaTed, pacCMaTPUBAIOIIKX OTHe/IbHEIE aCIeKTH IIPo0ieM, N3ydyaeMbIX B
paMKax Kypca, a Takxke opULIMabHEIX MaTepHuajioB U HeOoNyOJIMKOBaHHBIX NOKYMEHTOB
(HayuHO-HCCenoBaTebcKue paboThl, OUCCEpTaIil), B KOTOPHIX MOTYT CONEPIKAThCA
OCHOBHBIE BOIIPOCHI U3y4aeMoii TPOOIEMEI.

PaboTy ¢ mCTOYHMKaMHU HaJOo HaYMHATh C O3HAKOMUTEJILHOTO YTEHHUS, T.e.
IIPOCMOTPETH TEKCT, BBIAENISASA €r0 CTPYKTYPHBEIE eAUHUIIEL. [Ip1 03HAaKOMUTETbHOM YTEHUU
3aKjafkaMyd O0TMedaloTcd Te CTPAaHHUILE, KOTOpke TpebyioT 0ojee BHUMATEJIbHOTO
n3ydyeHus. B 3aBUCUMOCTH OT Pe3y/IbTaTOB 03HAKOMHUTEIPHOTO YTEHUS BhHIOMpaeTCs
manbHeHmuu crnocod paboTh ¢ UCTOYHMKOM. Ecnu [jis pa3pellieHUs OCTaBIeHHOU
3apmauu TpeldyeTcs u3ydeHUe HEKOTOPHIX (parMeHTOB TEKCTa, TO UCIOIb3yeTCS METO[
BEIOOPOYHOTO 4YTeHUs. Ecu B KHUTe HeT MOAPOOHOTO OTJIaBlIeHUs, CliedyeT o0paTuTh
BHMMaHUE yUeHUKa Ha IPeOMeTHhE U UMEeHHbIe YKa3aTeu.

M36paHHble (parMeHTH UJIA BECh TEKCT (€CIU OH LeJIMKOM HMMeeT OTHOIIeHHE K
TeMe) TpeOyIOT BOYMYHBOTO, HETOPOIIJIMBOTO UTEHHUS C «MBICJIEHHOM IpopabOTKOU»
MaTepuana. Takoe YTeHUe IIPeAIosaraeT BeeneHre: 1) rI1aBHOTO B TEKCTE; 2) OCHOBHBIX
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aprymMeHToB; 3) BeIBogoB. Ocoboe BHUMaHUe cjefyeT 0OpaTUTh Ha TO, BEITEKAET Te3UC U3
apryMeHToB unu HeT. Heo6xoouMo TaKxXKe NMpoaHaNIU3UpOBaTh, KakKue U3 yTBEPKAEHUN
aBTOpPa HOCST NpoOIeMaTUYHBIM, TUIOTETUUYECKUN XapaKTep M YJIOBUTb CKPHITHIE
BOITPOCHI.

[ToHSITHO, YTO YMeHHe TakKuM 00pa3oM paboTaThb C TEKCTOM NPUXOOUT HaleKo He
cpaldy. Haumnyuymu#i cnocob® HayduUThCS BHIAENSATH T'JIaBHOE B TEKCTe, ylIaBIUBaTh
npoOieMaTUYHLIM XapakKTep YTBEPXKIEHUU, NaBaTh OIEHKY aBTOPCKOM MO3ULMHU - 3TO
CpaBHUTEJILHOE UTEHME, B XO[le KOTOPOIr0 CTYOEeHT 3HAKOMUTCS C PAa3IUYHBIMU MHEHUSIMU
II0 OJHOMY U TOMY XK€ BOIIPOCY, CpaBHMBAET BECOMOCTh ¥ NOKa3aTeIbHOCTh apryMEHTOB
CTOPOH ¥ [ieslaeT BHIBO 0 HaubomnbIinel yoemuTeIbHOCTH TOU WM MHOU MO3ULIKH.

Ecnu B nuTepaType BCTPEYaTCS Pa3Hble TOUYKYU 3PEHUS 10 TOMY UJIM UHOMY BOIIPOCY
13-3a CJIOKHOCTHU IPOIIEAIINX COOLITUM U IIPABOBLIX SIBIIEHUM, HENMb3sT UX OTBEPTaTh, HE
pa3obpaBmuchk. [Ipy HaTUYUM PACXOXKOEHUU MeXIy aBTOpaMu HeoOXOOWMO HaWTHU
palyoHanbHOE 3€ePHO YV KaXXOOro M3 HUX, YTO MO3BOJIUT T'Iy0Ke YCBOUTH NMpEAMET
n3ydyeHus u 6ojiee KPUTUYHO OIleHUBATh U3ydyaeMble BOIPOCH. 3HAKOMSCh C 0COOBIMU
MO3UIUSIMU aBTOPOB, HYKHO ONpPENeNATh UX CXO0XKUe CYyKOEeHHUs, apT'yMEHTHI, BEIBOAHL, a
3aTeM CpPaBHMBATh UX MeXy co00M U MPUMEHSITh U3 HUX Ty, KoTopas 0ojiee ybeouTebHa.

CnepyomuM 3TanoM paboTe ¢ MTUTepPaTyPHBIMUA UCTOYHUKAMU SIBISETCS CO3[aHue
KOHCIIEKTOB, (PUKCHUPYIOIINX OCHOBHLIE TE3UCH W apTyYMEHTH. MOXKHO AeNlaTh 3allCH Ha
OTHOENbHHIX JINCTAX, KOTOPHE MOTOM JIETKO CHCTEMATH3UPOBATh MO OTHENILHEIM TEMaM
M3y4aeMoro Kypca. [Ipyroi crmnocob - 3TO BefleHNe TeEMaTUYEeCKUX TeTpafei-KOHCIIEKTOB
II0 OMHOM KakKou-nmubo TeMme. bonbinue cnenuanbHble PabOTH MOHOTpPadHUYeCcCKOTO
XapakTepa Imenecoodpa3HO KOHCIIEKTHPOBATb B OTHEJIbHEIX TeTPadsax. 3[Mech BaxKHO
BCIIOMHUTB, UYTO KOHCIIEKTHI IIAIIYTCSA Ha OJHOU CTOPOHE JIUCTA, C MOJISIMU U JOCTAaTOYHBIM
IJIsl UCIIPABJIEHUS ¥ PEMapPOK MEeXCTPOYHLIM PACCTOSHHEM (3TH IpaBuIa COOII0OOAITCS
sl ynoOCTBa peflakTupoBaHus). EC/IM B KOHCIIEKTaX IPHUBOOATCS IUTATEL, TO HEIIPEMEHHO
OOIXKHO OBITh HAHO YKa3aHUEe Ha MCTOYHUK (aBTOP, Ha3BaHHUE, BHIXOJHLIE MaHHBIE, Ne
CTpaHuIlH). BriocnencTeuu 3Ta nHGOPMAIY MOXKET OBITh MCII0Ib30BaHa IIPU HAlTMCAaHUHN
TeKCTa pedepaTra WA APYroro 3aJaHus.

TakuMm o6pa3om, Tpu paboTe C UCTOYHHUKAMU U JIUTEPATyPOU BaXKHO YMETh:

- COIIOCTaBNATh, CPaBHUBATh, KIAaCCU(MUIUPOBATh, TPYNIUPOBATh, CUCTEMATHU3UPOBATh
“H(OpPMAIIKIO B COOTBETCTBUM C ONpefeleHHOM y4eOHO! 3aiauel;

- 0000111aTh MOJTYYEeHHYI0 HMH(POPMAIIXUIO, OIIeHUBAThL IPOCIYIIAHHOE U TPOYUTAHHOE;

- (pmKCHUpOBaTh OCHOBHOE COfiepKaHue co001IeHu; GOpMyIupPOBaTh, YCTHO U IHCHbMEHHO,
OCHOBHYIO HU[IeI0 COOOIEHUS; COCTABISTH IJIaH, GOPMYIMPOBATh TE3UCH;

- TOTOBUTH U IPE3EHTOBaTh Pa3BEPHYThHIE COODIIEHUS THIla OOKIIafa;

- paboTaTh B pa3HHIX pexXruMax (MHIUBUAYAJIbLHO, B IIape, B IPYIIIE), B3AUMONENUCTBYS OPYT
C OPyroM;

- II0JIb30BAThCSA PedepaTUBHBIMYU U CIIPABOYHBIMU MaTepHUalaMu;

- KOHTPOJIMPOBAThL CBOU [IEMCTBUS U NEUCTBHS CBOUX TOBAPUINEH, 00bEKTHBHO OI[€HUBATh
CBOM [IEMCTBUS;

- obpalaThCs 3a IOMOIIbIO, MOMOTHUTENbLHEIMU Pa3bsSICHEHUSIMU K INIPeNofaBaTerio,
OPYTUM CTyOeHTaM;

- TI0JIb30BAThCSA JIMHTBUCTUYECKOUW UM KOHTEKCTYaJbHOU AOTrafgKoHu, CJIOBapsiMH
PA3NMYHOTO XapaKTepa, Pa3InYHOr0 poja MofCcKa3KaMH, OIIOPaMM B TEKCTe (KIII0YeBhIe
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CJIOBa, CTPYKTypa TEKCTa, IpefaBapsoilas nHpopMalus 1 ap.);

HCIIONIb30BaTh IIPU TOBOPEHUH U NHCbMe Neprudpas3, CAHOHUMUYHBEIE CPENCTBa, CI0Ba-
ONMCaHUS OOIUX MOHSTHM, PA3bsICHEHUS, IPUMEPHI, TOJTKOBAHUS, «CJIOBOTBOPYECTBO»
IIOBTOPSATE UK Ilepedpa3rupoBaTh PENIUKy coO0ecelHUKa B IOATBEPKAECHUYN TOHUMaHUS
€ro BLICKA3LIBAHUS UJIM BOIIPOCA;

00paTUThLCS 3a MOMOIIBLI0 K CO0eCeIHUKY (YTOYHUTH BOIIPOC, IEPECIIPOCUTE U OP.);
HCIIO/Ib30BaTh MUMUKY, XKeCTHl (B00OIle ¥ B TeX CIydasX, KOraa SI3BIKOBLIX CPEMICTB He
XBaTaeT [JIg BhIPakKeHUS TeX UM MHBIX KOMMYHUKaTABHBEIX HAMEPEHUH).

15.5. [TogroToBka K IpoMeXKyTOYHOU aTTeCTALUU
[Tpu noATrOTOBKE K IPOMEXKYTOYHOM aTTeCTalllU Lie1ecoo0pa3Ho:
BHAMATEJIbHO M3y4YHUTh IEepedYeHb BONPOCOB M OIPENENUTh, B KAaKUX MCTOUYHUKAX
HaxXOOsTCSl CBeeHUs, HeoOXOOuMBbIe 711 OTBETa Ha HUX;
BHUMATEJIbHO IPOYUTaTh PEKOMEHIOBAHHYIO TUTEPATYDPY;
COCTaBUTh KpaTKHe KOHCIIEKTHl OTBETOB (IIJIaHEI OTBETOB).

17. MaTrepHaIbHO-TEXHHYECKOe 00eclieueHHe THCIHIITHHBI

Tabnumna 11
Ne HaumeHoBaHHe clieIHATU3HPOBAHHBIX
o o HanmeHoBaHHE 000PYyI0BaHHS
/o ayIUTOPHH U TabOpaTOpPUH
1 [lekuKMOHHasA ayoUTOPUS Aynvo-BUIE0 KOMILJIEKC
AYOUTOPHUH MJIsSI IPOBENEHUS I'PYIIIOBLIX 1
2 YAHTOPHH [ p A py Aynro-BUe0 KOMIIJIEKC
MPaKTUYEeCKUX 3aHSITUHN
3 |KOMIIBIOTEPHBIM KJTaCC [IepcoHaANbHBIE KOMIIBIOTEPHI
AyoUTOPHS IJII KYPCOBOTO M JUILJIOMHOTO
4 [YRHTODHA I yp a [TepcoHanbHBIE KOMIIBIOTEPHI
MPOEKTHUPOBAHUS
5 |AyguTopus Ojisi CAaMOCTOSITEIbHOM PabOTHI KoMIIbIOTEPHas TEXHUKa
6 [YuTanmbpHBIM 3all [TepcoHaIbHBIE KOMIIBIOTEPHI
. . JTabopaTopHBIE CTEHIH (YCTAHOBKHU
7 Ulaboparopus Xilinx (xomguar PT Electronics) parop REL (y )
KOHTPOJIbHO-U3MEPUTENIbHEIE TPUOOPHI

Jluct uamenenuu Ne 1 ot 9 auBaps 2020 ¢

PaGoyasi mporpaMMa AUCLUTITAHEL
«OCHOBBI pa3pabOTKH CHCTEM Ha KpPHCTaslIe»

Kopn 1 HauMeHOBaHYe HallpaBlIeHUs OAT0TOBKY/CIIeMaTbHOCTH:
11.03.04 91eKTpOHUKA U HAHOJIJIEKTPOHHUKA
HampaBneHHOCTh/mpodusib 06pa3oBaTEIbHOM ITPOrPaMMBI:
IIpoMbInIIeHHAsI 3JIEKTPOHHUKA

W3 1. 14.2 UadopMaunoHHO-CIIPaBOYHbEIE CUCTeMHI NCKTI04YuTh ¢ 08.01.2020 r.
ctpoky: 9BC IPRbooks (http://www.iprbookshop.ru)

OcHoBaHue: npekpainenre KouTpakra Ne 4784/19 ot 25.01.2019 r. Ha

IIpefloCcTaBIeHNe JOCTYTa K 3JIeKTPOHHO-0nbnunoteunou cucrteme IPRbooks.

BHeceHHBIE U3MEHEHU S YTBEPXKIOAIO:
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