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y4eOHOM TOJTy Ha 3aceaHuu KaQeapbl DIIEKTPOHUKU U MUKPOIJICKTPOHUKH

[Iporokom ot 20 . Ne
3aB. kadenpoii J.YO. Ycarsrit

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM roJTy Ha 3acefaHuu Kadeapsl IJICKTPOHUKH U MUKPOIJICKTPOHUKH

[Iporokom ot 20 . Ne
3aB. kadenpoii J.YO. Ycarsrit




1 eau ocBOeHMS AUCHUNIMHBI (MOTYJIAA)

N3yueHnne oCHOB MPOEKTUPOBAHUS CUCTEM Ha KpHCTalie, POpMUpPOBAHNE YMEHUI
KCIMOJIb30BaHMs TexHoyioruu "CucrteMa Ha Kpuctaiie" i pelieHus TPUKIaIHbIX 3a/1a4,
OCBOCHHE HABBIKOB ITPOTrPAMMHUPOBAHUS U Pa3pabOTKH  CIIOKHO-(PYHKITMOHAIBHBIX OJIOKOB C
KcnoJib3oBaHueM coBpeMeHHbIx CATIP

2 MecTo qucHUILIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

JucnurumHa [IpoekTrpoBaHKe U TEXHOJIOTHS JIEKTPOHHONH KOMITOHEHTHOW 0a3bl
BXOJIUT B YaCTh Y4€OHOTO TIaHa (POPMUPYEMYIO yH4aCTHUKaMHU 00pa30BaTeIbHBIX
OTHOIIICHUI 00Pa30BaTEILHON MPOTPAMMBI.

JIist u3ydeHwusl TUCIUTUTMHBI HEOOXOTMMBI 3HAHUS (YMEHUS, BIAJCHHS),
c(OpMHPOBAHHBIC B PE3yJIbTATEe N3YUCHUS TUCIUILIHNH/ IPAKTUK:

YueOHas - HaydyHO-UCCIIeI0BaTeIbCKas paboTa (MoTy4YeHUe IIEPBUYHBIX HABBIKOB
Hay4YHO-HCCJIEA0BATEIbCKON pabOThI)

3HaHus (YMEHUs, BIIAJICHUS ), TOJTYYCHHBIC TP U3YYCHUH JAHHOUW TUCIUTUTAHBI
OyayT HeOOXOAMMBI [T U3YUSHHUSI TUCIIUILIH/TIPAKTHK

Cucremsl cbopa, 00pabOTKH U Nepeaun JaHHBIX

[ludposas 06paboTKa CUTHAIIOB

[ToaroToBka K caaye u cada rocyJapCTBEHHOTO SK3aMeHa

BeinosHeHe 1 3a1uTa BRITYCKHOW KBATU(UKAITMOHHON paOOThI

3 Komnerenuun ody4yaronierocsi, opmupyembie B pe3yJibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIs1) M IUIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

B pesynbrare ocBoeHuUs AUCHUILTUHBI (MOoayiisi) «IIpoeKTHpOBaHNE M TEXHOJIOTHUS
ANEKTPOHHON KOMIIOHEHTHOM 0a3bl» 00yUYaIONIUICS JTOJDKEH 00J1a/1aTh CIICYIOINMU
KOMIICTECHIIHSIMH

Kon nnaukaropa WNHnukaTop JOCTHIKEHUS KOMITCTCHITHI

[TK-2 Criocoben pa3pabaTbiBaTh HHHOBAIIMOHHBIE CXEMOTEXHUYECKUE PEIICHUS IS
COCTaBHBIX YacTeH PaInO3JIEKTPOHHBIX CPEJICTB PA3IMYHOTO (PYHKIIMOHAITEHOTO
Ha3HAYCHUSI.

I1K-2.1 CriocobeH ompeaesuTh peKUMBbl PA0OTHI U YCIIOBUS SKCILTyaTalluu
PaMo3JEKTPOHHBIX CPEICTB M COCTABHBIX YacTeH, MOAIEKAIINX
MOJIEPHU3ALUU

[K-2.2 Crioco6eH 2KCrepTHO OIeHUBATh 13 Ha MPOEKTHPOBAHUE
MOJIEPHU3HPYEMOTO PaIHOIEKTPOHHOTO CPEICTBA

[1K-2.3 Pa3pabatbiBaeT apXUTEKTYpY, G YHKIIMOHATIbHBIE, CTPYKTYPHBIE U
NpUHIMITUATbHBIC cXeMbl 3nenuit MaTepuera Bemeit (10T)




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 3 3a4eTHbIX eaunul] 108 akaja. yacoB, B TOM

HHUCJIIC:

— KOHTakTHas pabora — 38,1 akaz. 4acos:

— aynuTopHas — 38 akaj. 4acos;
— BHeayauTopHas — 0,1 akazn. 4acos;
— camocTosTenpHas padora — 69,9 akaj. 4acos;
— B (popme npakTuieckoil moarotoBku — 0 akai. yac;

@dopma aTTecTaluy - 3a4eT

AynutopHast 3=
KOHTakTHas paboTa % % dopma TeKyIero
Pasznen/ Tema § (B axan. uacax) é E(‘ Buz . KOHTPOIA Kon
T — 2 g O | camoCTOATeNbHOH | yoneBacMOCTH H R—
3 g g paboThI MIPOMEKYTOUHOH
Texk. mab. | mpaKT. e aTTeCTaluu
3aH. 3aH. | U =
1. IIpoexTHpoBaHKUE CUCTEM Ha
KpUCTaIe
CaMmocToATenbHOE
1.1 Yro Takoe cucrema Ha U3y4YeHue
kpucraivie (CuK). Ucropus yueOHOi
pasButus CHK. Tepmuns! JIUTEPATYPHL. KonTponpuas
onpexnenenust CHK. Tumosas 4 10 IToaroroBka K pabota o
CTPYKTYpa BCTpauBaeMoi TEKyILEMY TEKyLIeMY pa3ieiy
cucteMsl Ha 6ase CHK. KOHTPOJIIO 3HAaHUH
Knaccudukanus CukK. 0 JaHHOMY
pazzaeny.
1.2 Metonp! u cpencTaa CamMmocTosTEILHOE
npoekrupoBanus CHK. H3y4YCHHE
OO0t MapupyT yaeOHOH
npoexrupoBanus CHK. JINTEPATYPHI. Kontponbnas
KonuenryanbHsiii ypoBeHb 10 10 IloxroroBka k pabora o
IPOEKTUPOBAHUSL. TEKyIEMY TEKYILEMY pa3aery
ApPXUTEKTypHO- 2 KOHTPOJIIO 3HaHUH
OpPUEHTUPOBAHHOE 0 JAHHOMY
npoexTrpoBanue CHK. paszneny.
1.3 IIporpamMmmMHoOe CamocrosTenbHoe
obecrieyeHue A U3y4eHHe
npoextupoBanus CHK. yueOHOI
CAIIP cucteMHOro ypoBHs JINTEPATYPHI. Kontponbnas
M SI3BIKU OITUCAHUS 10 20 IToaroroBka k pabota mo
npoekToB. CAIIP TEKyILeMY TEKyLIeMY pa3aeiy
PETHCTPOBOTO YPOBHS U KOHTPOJIIO 3HAaHUH
SI3BIKH OTTHCAHHS 10 JTaHHOMY
anmnaparypsl. pazzeny.
1.4 IIporpammupyemblie CamocTosTenpHOe
CHCTEMBI Ha KpHUCTAJLIE. H3y4YeHHE
o 14 29,9 .
Cemeiicto Zyng-7000. yueOHoM

CocTaB ¥ OCHOBHEIC

JIUTEPaTypHI.




XapaKTepUCTUKH. Mapmpyt
npoektrpoBanus CuK Ha
6aze maatdopmsr Zyng-
7000.

Htoro mo pasneny 38 69,9
Hrtoro 3a cemectp 38 69,9 3auér
Hroro o aucumruinHe 38 69,9 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

JlexMOHHBIE 3aHATHS 10 JUCLUIIINHE «Y CTPOMCTBA JIEKTPOHHOM TEXHUKHU Ha
KpHUCTaJIaX» MPOBOAATCS B TPAJAULIMOHHON (POPME C HCIIOJIb30BAHUEM MYJIbTHMEIHIHOTO
obopynoBanus. TeopeTnyeckuii MaTepuall, OCBOCHHBIN CTYIGHTAMH CaMOCTOSITEIBHO,
3aKpEIISeTCs Ha 3aHTHUAX, HA KOTOPBIX BBINOJIHSAIOTCS MHANBUIYAJIbHBIE U ITPYNIIOBbIE
3a/1aHysl 110 IPOUIEHHOM TeMe. HacTh 3aHATUI IPOBOJUTCS B BUJIE TPAAULIMOHHBIX
CEeMHHAPOB C LENbI0 00JIee TTyOOKOTo U MOJIHOTO YCBOSHHS TEOPETUYECKOr0 MaTepuaa mo
JaHHOU Teme. 3aliuTa pe3ysIbTaToB IPAKTUUYECKHUX 3aJaHUI IPOXOAUT B BUJE HAIUCAHUS
KOHTPOJIbHBIX padOT M YCTHOH 3aIlUTHI, IJI€ IPEroJaBaTeeM 3aJal0TCsi KOHTPOJIbHBIC
BOIIPOCHI C II€JIbIO BBIAICHEHUS TIIyOMHBI 3HAHUN CTYJEHTA 10 IaHHOMY Pa3zeily, IpU 3TOM
npoOesbl B 3HAHUSAX CTYIEHTA BOCIIOHSAIOTCS IOTIOTHUTEIbHBIMU OSCHEHUSAMU,
KOMMEHTapUsAMHU IIpenojaBaTes.

B kauecTBe OLIEHOUHBIX CPENICTB HA MPOTSHKEHUH CEMECTPA UCTIOIb3YHOTCS
KOHTpPOJIbHBIE paboThl. CaMocTOATEebHAS padoTa CTYICHTOB 3aKJIF0YAeTCsl B IPOPabOTKe
MaTepuasa Ipyu MOArOTOBKE K 3aHATUSM.

6 YuedHo-MeTOAMYECKOE 0OecTievyeHre CAMOCTONATEIbHON PaGoThI 00yYaromuxcst

[IpencraBieHo B mpuaoKeHuu 1.

7 OueHO4YHbIE CPEICTBA ISl IPOBECHUS POMEKYTOYHON aTTeCTAluN
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMYECKOe U MH(POPMAIIMOHHOE o0ecTieYeHre TUCITUITTUHBI

a) OcHoBHas JIuTEpaTrypa:

Cyxaues, K. 1. Oco6eHHOCTH IPOEKTHPOBAHUS IIU(PPOBOI STEKTPOHUKH Ha 0a3e
nmporpamMmupyemoin ioruku : yaeoHoe nocodue / K. . Cyxaues, 1. B. Pogun, A. C.
Hopodees. — Camapa : Camapckwuii yauepeuret, 2022. — 200 c. — ISBN 978-5-7883-
1732-8. — Texkcr : anekTpoHHBIH // JIaHb : 37eKTpOHHO-OMOIHOTeuHas cuctema. — URL:
https://e.lanbook.com/book/336611 (nara obparmienus: 03.04.2026). — Pexxum goctymna: s
aBTOPH3. NIOJI30BATEIIEH.

0) /lomoJiHUTEIbHAA JIUTEpaTypa:

1. Mypcaes, A. X. Ilpaktukym no mnpoekTupoBaHuio Ha s3blkax VerilogHDL wu
SystemVerilog : yueObnoe nocobue ans By3oB / A. X. Mypcaes, O. U. bypeneBa. — 7-¢ u3j.,
crep. — Cankt-IlerepOypr : Jlanb, 2026. — 120 ¢. — ISBN 978-5-507-54911-5. — Tekcr :
3JIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OUOINOTEeYHAs cuUcTeMa. — URL:
https://e.lanbook.com/book/512059 (nata ob6pamienus: 03.04.2026). — Pexum mocryna: amns
aBTOPU3. MTOJIb30BATEIEH.

2. Tapacos, U. E. UHCcTpyMeHTalIbHBIE CpeICTBA Pa3pabOTKH MPOrpaMMHO-aNIapaTHbIX
KoMmIuiekcoB : yueoHoe nocodue / U. E. TapacoB. — Mocksa : PTY MUPDA, 2021. — 42 ¢c. —
Texkcr: onexTpoHHslii / Jlanb @ ayeKTpoHHO-OMOnmoTeynas cucrema. —  URL:
https://e.lanbook.com/book/182496 (nata obpamienus: 03.04.2026). — Pexum mocryna: amns
aBTOPHU3. MTOJIb30BATEIICH.

B) MeToauuyecKkue yKazaHus:

1. Mycuxun, A. I'. [IpoexTipoBaHue cUCTeM Ha KpUCTaJUIE : METOJUYECKUE yKa3aHus /
A.T. Mycuxus, B. A. Mopo3os, JI. C. KouetoB. — Mocksa : PTY MUPOA, 2022. — 41 c. —
Texkcr: onextpoHHsblii / Jlanb :  ayeKTpoHHO-OMOnmoTewynas cucrema. —  URL:
https://e.lanbook.com/book/310808 (mara obpamienus: 03.04.2026). — Pexum nmocryma: s
aBTOPU3. MIOJIb30BATEICH.



r) [IporpammHuoe obecneuenune u UHTEepHET-pecypcen:

IIporpammHoe o0ecnieuenune

Haumenosanue .
o Ne norosopa Cpoxk nelicTBUS JTMLIEH3UH
7Zip cB0OOAHO pacmpoctpansemoe [10 OeccpouHO
MS Office 2007 | 135 o1 17.09.2007 Gecepouro
Professional

Ipodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMBI

HazBanwme kypca CchlIIKa

9 MaTepuajibHO-TEXHHYECKOE o0ecnevyeHne TUCHUNINHBI (MOaYJIs1)

MarepuanbHO-TEXHUYECKOE 00ecTIeueHrnEe JUCIUTITMHBI BKITIOYAET:

Jlexumonnas aynuropus (ayn. 458.): MynbTuMenuitHble CpecTBA XpaHEHHUS,
nepenayv | MpeacTaBiIeHUs HHPOPMAIUH.

Aynuropus JUisi CaMOCTOSATENbHON padoThI (ay. 460): KOMIBIOTEPHBIN KIlacc
[lepcoHanbHbIE KOMIBIOTEPHI C JOCTYIIOM B HHTEPEHET.



I[MPUJIOXXEHMUE 1

6. YueOHO-MeTOANYeCKOe o0ecTieYeHrne CAMOCTOATEILHOH PadoThl 00y4ar0IMXCS.

B Tedenue cemectpa npenycMOTPEHO BBIIIOJHEHHE MMCbMEHHBIX KOHTPOJIBHBIX paboT B
KauyeCTBE TEKYLIET0 KOHTPOJIS 3HAaHUI IPOHACHHOTO MaTepHUaIa.

OcHOBHas yacTh 3afaHuUi BBIONHSETCA Ha 3aHATHsAX. CamocrosarenbHas paboTa
IIPElyCMaTPUBAET:

- TIOJrOTOBKY K 3aHATHSM, U3y4YE€HHUE HEOOXOIMMBIX pa3/elioB B KOHCIEKTaX, Y4eOHBIX

MOCOOMIX

U METOJMYECKUX YyKa3aHHSIX; paboTy CO CHpPaBOYHOM JUTEpPaTypou, MOATOTOBKY K

KOHTPOJILHBIM paboTam.

KOHTpOJ’IBHHe BOIIPOCHI IO UTOraM OCBOCHHUS TEMBI 1:

© oo Nk owdE
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Uro Takoe cucTteMa Ha KpUcTalle.

Kakue untepdeiicel 1 KOHTpOIUIEpbl BXo1AT B TUNoBYr0 CHK.

Knaccudukanus CHK mo nporieccopaoMy siipy.

Knaccudukanus CHK mo mpon3BoAUTENT,HOCTH SApa U 9YaCTOTE CUCTEMHOMN IIHHBEI.
Knaccudukanus CHK no nabopy unrepdeiicon.

Knaccudukanus CHK no cdepe npumenenusl.

[IpeumymectBa ucnosab3oBanuss CuK.

Cdepa npumenenus: CuK.

Uro Takoe ASIC.

. Uto takoe ASSP.

. Uto takoe SoC.

. Uto takoe SLI.

. Uro Takoe SOPC.

. Urto 3HauuT KoHpuUrypupyemas SoC.

. Yro Takoe SiP.

. UTO 3HAYHMT ammapaTHo-3aBHCUMbIE porpammel HAS.

. [Nonsitue mardopmsbl U MIATHOPMEHHOTO MPOSKTUPOBAHUSI.

KoHTpoTbHBIE BOIPOCHI 10 UTOTaM OCBOCHHS TEMBI 2:

1.

2.
3.
4

10.

[Tepeuncnure ocHOBHBIE ATanbl MpoussoacTea MC

Uro BkitouaeT B cebs cnienudukanus Ha pazpadareiBaemyro NC

KakoBa nepapxus npoextuposanus CbUC.

Yo Takoe KpEMHMEBBIN YPOBEHb IPOEKTHPOBaHUs. Kakre NpUMHUTHBBI IPUMEHSIOTCS
Ha JIaHHOM YPOBHE.

Yro Takoe TpaH3UCTOPHBI YPOBEHb MpPOEKTHpoBaHuA. Kakue mNpUMHUTHBBI
MPUMEHSIOTCS] Ha JaHHOM YpPOBHE.

Urto Takoe BEHTUIIbHBIA YPOBEHb MPOEKTUPOBaHUs. Kakne npuMHUTHUBBI IPUMEHSIOTCS
Ha JIaHHOM YPOBHE.

YTo Takoe perucTpoBbIi ypoBeHb IpoeKTHpOoBaHUs. Kakue mpuMUTHBBI IPUMEHSIOTCS
Ha JIaHHOM YPOBHE.

Yro Takoe MpOLECCOPHBI YpPOBEHb MNpPOEKTHpOBaHWSA. Kakue NIPUMHUTHUBBI
IIPUMEHSIOTCS Ha JaHHOM YPOBHE.

Yro Takoe CUCTEMHBIM ypOBEHb NTPOEKTHpPOBaHUs. Kakre NpUMHUTHBBI IPUMEHSIOTCS
Ha JIaHHOM YPOBHE.

B 4ém 3akmrovaercs NMpUHIMII YHPaBICHHUS CIOKHOCTBbIO (aOCTparupoBaHue) Npu
pa3pabOTKe IEKTPOHUKH.
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I[MPUJIOXXEHMUE 1

11. KakoBa coBpeMeHHast nHppacTpykTypa npousBoactsa MC.

12. Yro npencraBisioT coboit kpeMHHEBbIe (hadpuKH.

13. Yro Takoe IP-6mo0k.

14. Knaccudukamus |P-610k0B

15. B uém orimmume nporpammHubix IP-6510k0B ot anmapatabix |P-6110k0B.
16. Yro npencrapistor coboit Tonosioruueckue |P-6moku.

17. Oranel npoexTupoBanus 3akazHou NC.

18. Oranbl npoexktupoBanus MC Ha cCTaHAAPTHBIX sYEHKaX.

19. Oranbl npoexkTupoBanus cxembl Ha 6aze [1IJIMC.

20. Yposens npoextupoBanus RTL.

21. Yposenb npoexktupoBanus ESL.

22. O6umit mapupyt npoextupoBanus CHK.

23. Uro Takoe GDSII ¢popmat?

24. B uéM 3aKkiitoyaeTcsl 3Tan KOHIENTYaIbHOTO IPOEKTUPOBAHUS.
25. Uto Takoe QpyHKIMOHAIbHAS BepU(pUKALIUSL.

26. DTanbl GU3NYECKOTO MPOCKTHPOBAHUSI.

27. B uéM 3akirouaeTcs 3Tan IIaHWHPOBAHUS KpUCTaIa.

28. B uém 3akiogaeTcs 3Tan HepapxXudeckoro BpeMEHHOTO TUNIAHUPOBAHUSI.
29. B uém 3akirrouaeTcsi BpeMEHHOM aHau3.

30. Yro Takoe s3bIk onmcanus anmnapatypst HDL.

31. YUro Takoe JIOTUYECKUN CHHTE3 CXCMBI.

KoHTposbHbIE BOIPOCH! 10 UTOTaM OCBOECHUS TEMBI 3!

Onucanue apxuTekTypsl ¢ ucnonb3zoBanne UML-ogqo0HBIX S3BIKOB.
Onucanue apxuTekTypsl ¢ ucnosib3zoBanue ADL u PDL s3b1koB.

Kakue CAIIP pazpa6otku MC BbI 3HaeTE?

Kakue CAIIP nns pa3padotku cxem Ha 6a3e [1IJIMC BbI 3HaeTe?

Uro Takoe s3bIK onucanus anmnapatypst HDL.

bubnuoreka Busyanuszanuu 1TLM.

Cpena moaenuposanus ModelSim.

S3pIk onrcanus cucteMHoro ypoHs SystemC. Cdepa npuMeHeHus.
SI3bIk omucanus cucteMHoro yposus SystemVerilog. Céhepa mpumenenust.

. SI3b1k onucanusg annaparypsl VHDL. Cdepa nprumeneHus.

. SI3bIk onmcanue anmaparypsl Verilog. Chepa npuMeHeHuHsI.

. Metonomnorust npoextupoBanus SystemC.

. YpoBHU MoenupoBanus B SystemC.

. IToroxu SystemC, ux ucnoap30BaHuUE.

. Mopnenmu Beraucnenuit SystemcC.

. Anmapatnbie motoku B SystemVerilog.

. CHHXpOHHOE B3anMO/JISHCTBIE M1y moTokamu B SystemVerilog.

. ACHHXpOHHOE B3auMOIeHCTBHE MeX Ty moTokamu B SystemVerilog.
. UnTepoeiice B SystemVerilog.

KOHTpOJIBHBIe BOIIPOCHI IO UTOTraM OCBOCHUS TECMbI 4.

1.

O06006mménHas apxuTekTypa cucteM Ha kpuctamuie Zyng-7000.
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I[MPUJIOXXEHMUE 1

CtpyKTypHas cxeMa KOHTpOJuIepa MpsiMoro JocTyma k namatu DMA Ha kpuctamie Zyng-

7000.

Cucrema npepsiBanmii mporeccopHoro 6moka APU na kpuctamie Zyng-7000.
uHTepdeiica BHENIHEH ONepaTUBHON CHHXPOHHON TMHAMUYECKOM MaMATH Ha KpUCTaJIe

Zyng-7000.

CtpykTypHas cxema KOHTpouiepa uHTepdeiica BHemHe#H crarndeckoit mamsata SMC Ha

kpuctamie Zyng-7000.

CrpykTypHas cxema koHTposuiepa uatepdeiica Quad-SPI na kpucramie Zyng-7000.

CrpykrypHas cxema koHTposuiepa uaTepdeiica SD/SDIO na xkpuctamie Zynd-7000.

CrpykrypHas cxema KoHTposuiepa uarepdeiica USB 2.0 na kpuctamie Zynd-7000.

CrpykrypHast cxema koHTposuiepa Tri-mode Gigabit Ethernet Controller na xpucramne

Zyng-7000.

. CtpykTypHas cxema KoHTposuiepa uarepdeiica SP Ina xpucramie Zyng-7000.
11.
12.
13.
14.
15.

CrpykrypHas cxema koHTposuiepa uaTepdeiica UART na kpuctamne Zyng-7000.
CTpyKTypHas cxeMa KoHTpoiepa uaTepoeiica I°C na kpucramne Zyng-7000.
Crpykrypnas cxema kontpoiuiepa CAN-untepdeiica Ha kpucramie Zyng-7000.
Opranu3zanus nopToB BBoJa/BeiBoa o0Ouiero HazHayenust GP1O na kpucramne Zynd-7000.
CrtpykTypHas cxema nmopTa BBoaa/BeiBoa obmiero HazaaueHus: GPIO wa kpucramie Zyng-
7000.

CrpykrypHas cxema 010ka (OPMHUPOBAHUS TAKTOBBIX CUTHAJIOB MIPOIECCOPHONU CHCTEMBI
Ha kpucramuie Zyng-7000.
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7. OLeHOYHBIE CPeCTBA JIs IPOBEIeHHs] IPOMEKYTOYHOI aTTecTalMu.

[IpoMexyTouHass arrectauuss HMMEET LEIbI0  ONPEACIUTh CTENEHb  JOCTHUKCHMS
3aIUIAaHUPOBAHHBIX PE3Yy/IbTaTOB 00YYEHUS MO JUCLHUILUINHE (MOIYJII0) 3a ONpEAesICHHbIN EpUO]
o0yueHMsl (ceMecTp) M MOXET MPOBOAMUTHCA B (OpMe 3aueTa, 3adyera C OLIEHKOH, 3K3aMeHa,
3aIUTHI KYPCOBOTO MPOEKTa (PabOThI).

JlaHHBIA pa3ien COCTOMT MX ABYX NMYHKTOB: a) [lmanupyemble pe3ynbTaTbl 0Oy4eHUS H
OLICHOYHBIE CPEJICTBA JUIsl IIPOBEACHUS IPOMEXYTOUHOU arrectanuu. 0) [lopsanok mposeneHus
IIPOMEKYTOYHOM aTTECTalMH, II0OKA3aTe]Id U KPUTEPUU OLICHUBAHUS.

a) Ilnanupyemsblie pe3yJbTaTbl 00y4eHHS] M OLICHOYHbIE CPeICTBa /JJsl NPOBeJAeHHSA
NPOMEKYTOYHOM aTTecTAlMU:

Kon Nuaukatop qoCcTHXREHUS
WHKATOpa KOMITCTCHITHH

[1K-2: CriocobeH pa3pabaThiBaTh MHHOBAIIHOHHBIE CXEMOTEXHUYECKUE PEIICHUS TSI
COCTaBHBIX YacTel PaIMO3JIEKTPOHHBIX CPEJCTB PA3IMYHOT0 (PYHKIIMOHAILHOTO HA3HAYCHUSI.
[K-2.1 Cnioco0eH orpenenuTb peKUMbI Bonpocebl 1711 1OATOTOBKH K 3a4eTy:
paGOTHI M YCIIOBHUS IKCIITYaTAIuN — Ymo maxoe cucmema Ha Kpucmane.
PAJIHOYTICKTPOHHBIX CPEICTB H - Kag’;‘;i)z;”;efn %Z’;Z;’};‘ g:l”{’."p oIepbl
COCTaBHBIX YacTeH, TOJICIKAIIIIX

— Knaccugpurayus CuK no npoyeccopromy
MOJIEpHU3ALUN 20py.

OueHouHble CpeCTBA

— Knaccugpuxayus CuK no
npou3600UmMenbHOCIU A0PA U
yacmome CUCMEMHOU WUHDL.

— Knaccugpurayus CuK no nabopy
unmepgeiicos.

— Knaccugpurayus CuK no cghepe
npuMeHeHUs.

— Ipeumywecmesa ucnonvszoganus Cuk.

— Cepepa npumenenus CuK.

— Ymo maxoe ASIC.

— Ymo maxoe ASSP.

— Ymo maxkoe SoC.

— Ymo maxoe SLI

— Ymo maxoe SOPC.

— Ymo snauum xougpueypupyemasn SoC.

— Ymo maxkoe SiP.

— Ymo 3nauum annapamuo-3aeucumoie
npoepammul HdS.

— Ilonamue naamgopmoi u
naam@opMeHHO20 NPOEeKMUPOBAHUSL.

— Onucanue apxumexmypbl ¢
ucnonvzoganue UML-no0ooHbIx
SA3ZbIKOS.

— Onucanue apxumexmypbl ¢
ucnonvzoganue ADL u PDL s3v1x08.

— Kaxue CAIIP paspabomxu UC 6b
3Haeme?

— Kaxue CAIIP ons paspabomku cxem Ha
6aze IIJ/IUC gvl 3Haeme?

— Ymo makoe s3bIK onucanus
annapamypel HDL.

— Bubnuomexa suzyanuzayuu TLM.

— Cpeda mooenuposanusi ModelSim.

— A3bIK ONUCAHUSL CUCIMEMHO20 YPOGHS
SystemC. Cghepa npumenenus.
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— A3bIK ONUCAHUSL CUCIMEMHO20 YPOBHS
SystemVerilog. Cihepa npumenenus.

— A3vik onucanus annapamypsl VHDL.
Copepa npumenenus.

— A3k onucanue annapamypul Verilog.
Coepa npumenenus.

— Memooonozus npoekmupoganus
SystemC.

— Ypoenu mooenuposanusi ¢ SystemC.

— Ilomoxu SystemC, ux ucnonv3oganue.

— Mooenu sviuucnenuii SystemC.

— Annapamuvle nomoxu 6 SystemVerilog.

— CunxponHtoe 83aumooeticmeue mexcoy
nomoxkamu ¢ SystemVerilog.

— Acunxponnoe 83aumooeticmaue mexcoy
nomoxamu 6 SystemVerilog.

— Uumepdpeticol 6 SystemVerilog.

[1K-2.2

Croco0eH JKCIEPTHO OIEHUBATh
T3 Ha MIPOCKTHPOBAHUE
MOJICPHU3HUPYEMOT0
PaIHOdICKTPOHHOTO CPECTBA

Bonpocs! 1/ NOATOTOBKH K 3a4eTy:

— [lepeuucnume ocrogHble dmanbi
npou3600CmMea CUCmeMmvl Ha
Kpucmarie

— Ymo exnioyaem 6 cebs cneyugpurayus Ha
paspabamuiéaemyio cucmemy Ha
Kpucmaniue.

— Ymo sxniouaem 6 cebs 8blcOKOYpOGHEBAs
cneyupuKayus apxumexmypol
cucmembvl Ha Kpucma.aie.

— QyuKyuoHaIbHbie MPedOBaHUsl K
cucmeme na kpucmaine. Ilpuseoume
npumepbi.

— Hemanu umniemenmayuu 6
cneyuguxayuu cucmemsl Ha
kpucmanne. Ilpusedume npumepboi.

— Kaxoesa uepapxus npoexmuposanus
cucmemvl Ha Kpucmarie.

— Ymo makoe kpemuuegulii yposeHs
npoexmupoganus. Kaxue npumumugoi
NPUMEHAIOMCS HA OAHHOM YPOBHe.

— Ymo maxoe mpan3ucmopmwiii ypoeeHsb
npoexmupoeanus. Kaxue npumumugoi
NPUMEHAIOMCSA HA OAHHOM YPOGHe.

— Ymo makoe 6enmuibHblll ypOGEHD
npoexmupoganus. Kaxue npumumugoi
NPUMEHAIOMCSA HA OAHHOM YPOGHe.

— Ymo makoe pecucmpogbiil ypogeHs
npoexmupoganus. Kaxue npumumugoi
NPUMEHAIOMCS HA OAHHOM YPOBHe.

— Ymo maxoe npoyeccopHulii yposeHb
npoexmupoganus. Kaxue npumumugoi
NPUMEHAIOMCS HA OAHHOM YPOBHe.

— Ymo maxkoe cucmemmbwlil ypoGeHs
npoexmupoganus. Kaxue npumumugoi
NPUMEHAIOMCS HA OAHHOM YPOBHe.

— B uém 3axarouaemcs npunyun
YRPABIeHUsL CLOIACHOCMBIO
(abcmpazupoganue) npu pazpabomie
NEKMPOHUKU.

— Kaxosa coepemennas ungpacmpykmypa
npouU3800CMea CUCmMeMbl Ha
Kpucmadie..

— Ymo npeocmasnsitom cobotl Kpemuuesvle
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Gabpuxu.

— Ymo maxkoe IP-610k.

— Knaccugpuxayus IP-6n0okos

— B uém omauuue npoepammusix IP-610x08
om annapammuuix IP-010x08.

— Ymo npeocmasnsiom cobot
mononozuieckue IP-6noku.

— Omanwl npoexmuposanus 3axasnoui UC.

— Omanwt npoexmuposanus UC na
CMAanOapmHbIX A4elKax.

— Omanvl npoexmuposanus cxemuvl Ha base
Irc.

— Vposenv npoexmuposanusa RTL.

— Vposenv npoexmuposanus ESL.

— Obwuii mapwpym npoexmuposanus
CHK.

— Ymo maxoe GDSII ¢popmam?

— B uém 3axnouaemcs sman
KOHYENnmyanbHO20 NPOEKMUpOEaHUsL.

— Ymo makoe ¢pynxyuonanvnas
sepuurayusi.

— Omanwl ghusuueckoeo npoexmuposanus.

— B uém 3axnouaemcs sman
NAAHUPOBAHUS KPUCAILA.

— B uém saxmouaemcs sman
uepapxuiecKo20 6PeMenHo20
NAAHUPOBAHU.

— B uém 3axnouaemcs epemennoii ananus.

— Ymo maxkoe A3vik onucanus
annapamypuol HDL.

— Ymo makoe nocuueckuii cunmes cxemoi.

TIK-2.3 Pa3pabarsIBaeT apXUTEKTypYy, Bonpocsl 1Jist MOATOTOBKH K 3a4€TYy:
(hYHKIIMOHATIBHBIC, CTPYKTYPHBIC U — Obobwénnas apxumexmypa cucmem Ha
NPUHLIUITHAIBHBIE CXEMbI H3/IeITHiA kpucmanne Zyng-7000.
Nureprera emeit (10T) — CmpykmypHas cxema KOHmpoiepa

npamozo oocmyna k namsamu DMA na
kpucmanne Zyng-7000.

— Cucmema npepuléanuii npoyeccopHozo
onoxa APU na xpucmanne Zyng-7000.

—  uHmepdgheiica sHewiHell OnepamusHoU
CUHXPOHHOU OUHAMUYECKOL NAMAMU
na kpucmanne Zynq-7000.

— CmpykmypHas cxema KOHmMpOJiepa
unmep@eiica HeutHel Cmamu4ecKou
namamu SMC na xpucmanne Zynq-
7000.

— CmpykmypHas cxema KOHMpoiepa
unmepgetica Quad-SPI na kpucmainne
Zyng-7000.

— CmpykmypHas cxema KOHMpoiepa
unmep¢petica SD/SDIO na kpucmanne
Zyng-7000.

— CmpykmypHas cxema KOHmMpOJiepa
unmepetica USB 2.0 na xpucmanne
Zyng-7000.

— Cmpyxmypuas cxema konmpoiunepa Tri-
mode Gigabit Ethernet Controller na
kpucmanne Zyng-7000.

— CmpykmypHas cxema KOHMpoiepa
unmep¢etica SP Ina kpucmanie Zyng-

7000.
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— CmpykmypHas cxema KOHMpoiepa
unmepetica UART na kpucmarnne
Zyng-7000.

— CmpykmypHasi cxema KOHMpoJiepa
unmepgeiica I12C na kpucmanie Zyng-
7000.

— CmpykmypHasi cxema KOHMpoJLiepa
CAN-ummepdetica na kpucmanne
Zyng-7000.

— Opeanusayus nopmos 6800a/6b1600a
obwezo nasnavenuss GPIO na
kpucmanne Zyng-7000.

— CmpykmypHas cxema nopma
6600a/6b1600a 00WE20 HAZHAYEHUS
GPIO na kpucmanne Zyng-7000.

— CmpykmypHas cxema 610Ka
hopmuposanust MaKmosvlx CUSHAL08
nPOYECCOPHOU cucmembl Ha
kpucmanne Zyng-7000.

6) Ilopsimox mnpoBeneHHs NPOMEXKYTOYHOW aTTecTallMu, IIOKa3aTeld U KpPUTEpHUU
OLICHUBAHMSL:

IIpomexxyTouHass arrecranus IO AUCLMIUIMHE «YCTPOMCTBA JJIEKTPOHHOM TEXHUKH HA
KpHCTAJUIaX» BKIIOYAET TEOPETUYECKUE BOIPOCHI, MO3BOJIIOLIME OLICHUTh YPOBEHb YCBOCHUS
00yyaroImMMuUCs 3HAHUHM, U MPAKTUYECKUE 33aJaHMs, BBIABIAIOIINE CTEEHb COPMHUPOBAHHOCTU
YMEHUH U BIIaJICHUH, TPOBOIUTCS B (hopMme 3auéTa.

[Toxazarenu U KpUTEpUU OLICHUBAHUS 3auéTa:

— Ha OIIEHKY «3a4YTeH0» — OOyUalolUiCs AeMOHCTPUPYET BBHICOKHI HIIM CPETHUN YPOBEHD
c(OpPMUPOBAHHOCTH KOMIIETEHI[MI: OCHOBHBIE 3HAHMS, YMEHHUS OCBOCHBI, HO
JIOITYCKAIOTCS He3HAYUTENBHBIC OMMOKN, HETOYHOCTH, 3aTPYIHECHHUS MTPH aHATUTUICCKUX
orepanusx, IepeHoce 3HaHU U YMEHUI Ha HOBbIE, HECTAHIAPTHBIE CUTYAIIUU.

— Ha OIEHKY «He 3a4TeHO0» — OOydJaromuiics NIeMOHCTpupyeT 3HaHus He Ooinee 20%
TEOPETUYECKOr0 MaTepuana, JIOMYCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOXKET IOoKa3aTh
MHTEJUIEKTYaJIbHbIE HABBIKU PEIICHUS IPOCTHIX 3a/1a4.



