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JIMcT akTyajam3anuu padoyeil mporpamMmbl

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM roJly Ha 3aceaHuu Kadeapbl DICKTPOHUKH U MHUKPOSJICKTPOHHUKH

[Iporokonm ot 20 1. Ne

3aB. kadeapoii I[.IOjfcaTbn?I

Pabouast mporpamMma rnepecMoTpeHa, 00CykKaeHa U 0100peHa s peanuzaruu B 2027 - 2028
y4eOHOM rojly Ha 3aceaHuu Kadeapbl DIEKTPOHUKU U MUKPOAJIEKTPOHHUKHU

[Iporokonm ot 20 1. Ne

3aB. kadeapoii I[.IOjfcaTHﬁ




1 lesin ocBOCHUSA TUCHUTIIMHBI (MOYJIA)

W3y4yeHne 0CHOB IMTPOSKTUPOBAHMSI CUCTEM Ha KpHcTaiuie, JOpMUPOBAHUE YMEHUN
WCII0Ib30BaHUsl TexHOIOruM "CucteMa Ha KpucTamuie" i perieHus: IpuKiIaaHbIX 3a1ad,
OCBOEHHUE HABBIKOB ITPOTrPAMMUPOBAHUSI U PA3pabOTKU  CII0KHO-(YHKIIMOHATBHBIX OJIOKOB C
ucnosib3oBaHueM coppemeHHbIx CAITP

2 MecTo JTUCUMILIMHBI (MOXYJIs]) B CTPYKTYpe 00pa30BaTeibHOI MPOrpaMMbl

JucuuniuHa Y cTpoicTBa 3JIEKTPOHHON TEXHUKH HA KPUCTAJIJIaX BXOJUT B 4aCTh
y4eOHOro Ij1aHa (OPMHUPYEMYIO YIaCTHHKAMU 00pa30BaTe/IbHBIX OTHOIIICHUI
00pa3zoBaTeNbHON MPOTPAMMBI.

J1s u3y4yeHus IMCUUIUIMHBI HEOOXOAUMBI 3HAHUS (YMEHHUS, BIAJCHHUS),
chOpMUPOBAHHBIE B pE3yJIbTaTe U3YUCHUS JUCIUILTUH/ MPAKTUK:

VYyeOHas - Hay4YHO-HCCIIEAOBATENbCKas paboTa (TOTyUYeHHE TIEPBUYHBIX HABBIKOB
Hay4HO-UCCIIE10BATEIbCKON paboThI)

3HaHus (YMEHHUs, BIa/ICHUs), IOTyYEHHbIE IPU U3yUYEHUU JAHHON JTUCHUIUINHbI
OyayT HeOOXOAMMBI [T U3yUEHUS TUCITUIUTHH/TIPAKTUK:

Cucremsl cOopa, 00pabOTKH U Tepeiaun JaHHBIX

[Hudposas 06paboTKa CUTHAIOB

[loaroroBka K cnaye u caada rocyJapcTBEHHOT0 3K3aMeHa

BerlnosniHeHue U 3amuTa BeITYCKHON KBaTM(PUKAMOHHON pabOThI

3 Komnerenuun ody4aromierocsi, popmupyemsoie B pe3y/ibTaTe 0CBOCHHUS

AUCUMILUTUHBI (MOYJIs1) M IIAHUPYeMble Pe3yJIbTaThl 00y4eHHs

B pe3ynbraTe 0CBOCHUS TUCHUIUIMHBI (MOAYIs) «YCTPOMCTBA ANEKTPOHHON TEXHUKH
Ha KpUCTaJUIax» 00ydYaroluiicsa JOKeH 001aaTh eIy OIMMH KOMIIETEHIUSIMU:

KOI[ HHJUKaTopa I/IHILI/IKaTOp JOCTHIXKCHUS KOMIICTCHIITUN

ITIK-2 Cnocoben pa3pa6aTLIBaTL HMHHOBAIIMOHHBIC CXEMOTCXHUYCCKNC PCIICHUS JJIA
COCTaBHBIX YacTei PaauO3JICKTPOHHBIX CPEACTB PA3JIUIHOIO (I)YHKI_II/IOHEUIBHOFO
Ha3Ha4YCHM.

[K-2.1 Crnioco0eH orpenenuTb peKUMbl padOThI U YCIIOBUS IKCILTyaTalul
PaZMO’IIEKTPOHHBIX CPE/ICTB U COCTABHBIX YacTeH, MOJIEKAIINX
MOJIEpHU3ALIUU

[1IK-2.2 Crnioco0eH 2KCepTHO OIeHUBaTh 13 Ha MPOEKTUPOBAHKE
MOJIEPHU3HUPYEMOTO PaIHO3JIEKTPOHHOTO CPEICTRA

[IK-2.3 Pa3pabatbiBaeT apXUTEKTYypy, GYHKIIMOHATBHBIE, CTPYKTYpPHBIE U
MpUHIMIHATBHBIC cxeMbl n3aenuit Matepuera Bemei (IoT)




4. CTpyKTypa, 00b€éM U coep:kaHue TUCHUILIHHBI (MOLYJIs1)

OO0mmas TpyJ0€MKOCTh JUCITUIUIMHBI COCTABISAET 1  3a4eTHBIX eAMHUI] 36 aKajl. 9acoB, B TOM

YHUCIIE:

— KOHTakTHas padota — 20,05 akaj. 4yacos:

— ayauTopHas — 19 akaj. 4acos;

— BHeayauTopHas — 1,05 akaj. 4yacos;

— camocTosTeNbHas paboTa — 15,95 akaj. 4yacos;

— B opMe IpaKTHUECKOl noaroToBku — 0 akaj. yac;

<DopMa arrecraguu - 3a4€T

AynutopHas =
KOHTakTHas paboTa g % dopma TeKylero
Paszen/ Tema § (B aka. yacax) é E{ Bun § KOHTPOJIS Kox
e — = g O | caMOCTOATENBHOH | yCrIeBAEMOCTH H R—
@) g £ paboTHI MIPOMEKYTOYHOMH
Tex. mal. | mpakT. 2 'S aTTeCTalnuu
3aH. 3aH. O &=
1. IIpoekTupoBaHue cUCTEM Ha
KpUCTaIe
CamocToATenbHOE
1.1 Yto Takoe cuctema Ha H3y4yeHue
kpucraivie (CuK). Ucropus y4eOHOM
passutust CHK. TepMHUHBI 1 JIMTEPATYPHI. KonrposmbsHas MK-2.1
onpenenenns CHK. Tunosas 3 2,95 IToaroroBka k pabota o MNK-2.2
CTPYKTypa BCTpauBaeMou TEKYLLEMY TEKYLIEMY pa3leiry MK-2.3
cucteMsl Ha 6aze CHK. KOHTPOJIIO 3HaHUU
Knaccudukanus CukK. 0 JaHHOMY
pazzeny.
1.2 Metonp! u cpencTaa CamocTosITEILHOE
npoekrupoBarus CHK. H3ydeHHE
OO0t MapupyT y4eOHOM
npoektupoBanus CHK. JUTEPaTypHl. KonrponbHas MnK-2.1
Konuentyansablit ypoBeHb 4 4 IToaroroBka k pabota no MK-2.2
NPOSKTUPOBAHUS. TEeKyLIEMY TEKYyLIEMY pa3zieny MK-2.3
ApXUTEKTYpHO- 2 KOHTPOJIIO 3HaHUH
OpPUEHTUPOBAHHOE 10 JAHHOMY
npoexTrpoBanue CHK. paszneny.
1.3 IIporpamMmmMHoOe CamocrosTensHoe
obecrieyeHue At U3ydeHHe
npoexTupoBanus CHK. yueOHOH
CAIIP cucteMHOro ypoBHs JIUTEPATYPHI. KonTpomnbhas MK-2.1
U SI3BIKH OITHCAHMS 4 4 ITogroroBka k pabota o MNK-2.2
npoexToB. CAIIP TEKyILIEeMY TEKYILIEMY pa3leiny MK-2.3
PETHCTPOBOTO YPOBHS U KOHTPOJIIO 3HaHUH
SI3BIKH OTTHCAHHS 10 JTAaHHOMY
annaparypsl. pazzeny.
1.4 IIporpammupyemble CamocrosTensHoe MK-2.1
CHCTEMBI Ha KpHUCTAJLIE. H3y4eHHe
o 8 5 . MK-2.2
CemeiictBo Zynq-7000. y4eOHOM NK-2.3

CocTaB ¥ OCHOBHBIC

JUTEPATYPBHI.




XapaKTepUCTHKH. MapmipyT
npoektupoBanus CuK Ha
6aze atdopmsl Zyng-
7000.

Hroro no paszzeiy 19 15,95
HWroro 3a cemectp 19 15,95 3au€r
Hroro no aucuuruimHe 19 15,95 3a4eT




5 Ob6pa3oBaTesibHbIEe TEXHOJIOTHH

Jlek1iMoHHBIE 3aHSTHS TI0 JUCIUTIINHE « Y CTPOMCTBA JIEKTPOHHON TEXHUKH Ha
KpUCTaJlIaX» MPOBOJISATCS B TPATUIIMOHHON (pOpME C UCTIOJIb30BaHUEM MYJIBTHMEIHNIHHOTO
obopynoBanus. TeopeTuueckuii MaTepuall, OCBOCHHBINH CTYJACHTAMH CAMOCTOSTEILHO,
3aKpEIUISIETCS Ha 3aHATHSIX, HA KOTOPBIX BBIMOJIHSAIOTCS HHAUBUAYAJIbHBIC M TPYIIIOBBIC
3a/IaHMs TI0 TPOUICHHON TeMe. YacTh 3aHATHI TPOBOIUTCS B BUJIC TPAJAUIIMOHHBIX
CEMHUHAPOB C IeJIbI0 60J1ee rIIyO00KOTro U MOJTHOTO YCBOSHHUS TEOPETHYECKOT0 MaTepuaa 1o
JAHHOHM Teme. 3aluTa pe3yJIbTaToB MPAKTHYECKUX 3aIaHUK MPOXOIUT B BUJIC HAITHUCAHMS
KOHTPOJIBHBIX pa0OT M YCTHOM 3allIUTHI, T/I€ MPEMoAaBaTeIeM 3aJal0TCS KOHTPOJIbHBIC
BOITPOCHI C IIEJIbIO BBISICHEHUSI TTyOWHBI 3HAaHUW CTYACHTA 110 JAHHOMY pasJieiy, IPU 3TOM
po0esbl B 3HAHUSX CTYICHTA BOCIIOHSIIOTCS TONOJHUTEILHBIMHU TOSICHEHUSIMU,
KOMMEHTApUSIMHU TIPETIOIaBaTeIIsl.

B kadecTBe OIIEHOYHBIX CPEICTB Ha MPOTSHKEHUH CEMECTpa UCTIOJIb3YOTCS
KOHTpOJIbHBIC PaboThl. CaMoCTOsATENbHAS padoTa CTYACHTOB 3aKIIF0YaeTCs B MPOpaboTKe
Marepuaa Mnpu MOArOTOBKE K 3aHSATHSM.

6 YueOHO-MeTOAMYECKOE 00ecTieyeHre CaMOCTOATEeIbHOM PadoThl 00y4ar0IIMXCH

[IpencraBneno B npuioxxeHuu 1.

7 OueHO4YHBbIE CPeICTBA VISl IPOBEIeHUs] POMEKYTOUHOM aTTeCTAIlUN
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMUYeCKOe M HH(pOPMALIMOHHOE 00ecTieYeHHe U CUMILTUHBI

a) OcHoBHas JUTEpaTypa:

1. Cyxaues, K. 1. OcoOeHHOCTH MPOEKTHUPOBaHUS UPPOBOM FITEKTPOHUKHU Ha Oaze
porpaMMHUpyeMoi JJorukH : yueoHoe mocoowue / K. U. Cyxaues, JI. B. Ponun, A. C.
Hopodees. — Camapa : Camapckuii yausepcurert, 2022. — 200 c. — ISBN 978-5-7883-
1732-8. — TekcT : anexTpouHslii // Jlanb : anekTpoHHO-0MOIMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/336611 (mara oopamenus: 01.07.2023). — Pexxum noctyna: mis
aBTOpU3. TOJIB30BATENECH.

0) /lomoJiHUTEIbHAS JINTEPATYypa:

1. Mypcaes, A. X. [IpakTukym mo npoekTupoBanuto Ha s3bikax VerilogHDL u
SystemVerilog : yaebnoe mocodue st By30B / A. X. Mypcaes, O. U. BypeneBa. — 4-e u3sn.,
crep. — Cankr-IletepOypr : Jlanb, 2022. — 120 c. — ISBN 978-5-8114-9560-3. — Tekcr :
ANeKTpOoHHBIH // JIaHb : anekTpoHHO-O0uOHoTeYHas cuctema. — URL:
https://e.lanbook.com/book/200474 (nata oopamenus: 01.07.2023). — Pexxum noctyna: s
aBTOPU3. TIOJIL30BATENCH.

2. Tapacos, U. E. UHcTpyMeHTaIbHBIE CPECTBA pa3padOTKH MIPOTrPAMMHO-
anmapaTHBIX KOMILIEKCOB : yuebHoe nmocodue / U. E. TapacoB. — Mocksa : PTY MUPOA,
2021. — 42 c. — TekcT : 2neKTpOHHBI // JlaHb : 271eKTpOHHO-O0MOIMOTeYHas cucTeMa. —
URL.: https://e.lanbook.com/book/182496 (nara obpamenus: 01.07.2023). — Pexum
JOCTyTa: JIJIsl aBTOPH3. TOJIH30BaTENEH.

B) MeToauvecKkue yKazaHus:

1. MycuxwuH, A. I'. [IpoekTupoBaHne CUCTEM Ha KPUCTAILIE | METOAMYECKUE
ykazanus / A. I'. Mycuxus, B. A. Mopo3zos, /[. C. KoueroB. — Mocksa : PTY MUPDA,
2022. — 41 c. — TekcT : 3neKTpOHHBI // JIaHb : 371eKTpOHHO-O0MOIMOTeYHAs cucTeMa. —
URL.: https://e.lanbook.com/book/310808 (mara obpamenus: 01.07.2023). — Pexum
JOCTyTA: JIJIsl aBTOPH3. TOJIH30BATENEH.



https://e.lanbook.com/book/336611
https://e.lanbook.com/book/200474
https://e.lanbook.com/book/182496
https://e.lanbook.com/book/310808

r) [IlporpammHoe odecnieuenne u UHTEepHeT-pecypcehl:

IIporpammHoe obecnevyenune

HaumenoBanue o
1o Ne moroBopa CpoKk neiicTBUS JIUTICH3UH
7Zip cB000JIHO pacnpocTpansiemoe [10 OeCCpPOYHO
MS Office 2007 |, 135 o1 17.09.2007 Geccpoumo
Professional

HpO(l)eCCI/IOHa.]'IbHBIe 0a3bl JaAaHHbIX U ]/IH(l)OpMaIII/IOHHLIe CIIPaBOYHbLIC CUCTEMbI

HasBanwue Kypca CchplIKa
HanmonansHas nHpopMannoHHO-aHATUTHYECKAS URL:
cucteMa — Poccuiickuii MHIEKC HaydyHOTO ITUTUpOoBaHus | https://elibrary.ru/project risc.
(PUHII) asp
denepanbHOE TOCYIAPCTBEHHOE OI0PKETHOE
yupexaeHue «DenepanbHblii HHCTUTYT URL: http://www]1.fips.ru/

HpOMBIHIJIGHHOﬁ COOCTBEHHOCTH

. https://www.rsl.ru/ru/4readers
Poccuiickas ['ocynapcrBennas 6ubnuoreka. Karamoru

/catalogues/
DnekTpoHHbIe pecypcebl onodauoreku MI'TY um. .. https://host.megaprolib.net/M
Hocosa P0O109/Web

9 MaTepuajibHO-TeXHUYeCKOe o0ecneyeHue JUCHUIIMHBI (MOTyJIs1)

MartepruanbHO-TEXHHUECKOE 00CeCIIeUeHUE TUCITUTUTHHBI BKITIOYACT:

Y4eOHble ayAUTOPUHU IS TPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUTIA!
criernranu3upoBaHHas (yueOHas ) MeOenb (CTOMbI, CTYJIbs, IOCKa ay JUTOpHAs),
MyJIbTUMEINITHOE 000pyI0BaHUE (IPOESKTOP, KOMITBIOTEP, SKPaH) [Tl MPE3eHTAIIUN
y4eOHOro MaTepuana 1mo AUCHUILTHHE - ayn.460;

Y4eOHble ayAUTOPUHU I TPOBEICHUS JIa0OPATOPHBIX 3aHATHI, TPYNIOBBIX U
WHIUBUAYATbHBIX KOHCYIBTAIIUH, TEKYIIETO KOHTPOJIS M MPOMEXKYTOYHON aTTeCTallUu:
crierranu3upoBaHHas (yueOHas ) MeOenb (CTOMbI, CTYJIbs, IOCKa ay JUTOPHAs),
MePCOHANBbHBIE KOMITBIOTEPHI 00beTUHEHHBIE B JIOKAJTbHBIE CETH C BHIXOAOM B Internet u ¢
JIOCTYTIOM B AJIEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTENbHYIO CPely YHUBEPCUTETA,
OCHAIIIEHHbIE COBPEMEHHBIMH MPOrPAMMHO-METOJUYECKUMH KOMIUIEKcaMu - ay1.458,460,
434

AyauTopuu Ui CaMOCTOSITENIbHON paboThI (KOMITBIOTEPHBIE KIIACChl; YUTAJIbHBIC
3aJbl OMOIMOTEKH): CIielMaANU3UpoBaHHas (yueOHas) MeOemb (CTOMBI, CTYIbs, JOCKa
ayJIMTOpHAs ), IEPCOHATBHBIE KOMITBIOTEPHI 00hETMHEHHBIC B JIOKALHBIE CETH C BHIXOJIOM B
Internet Internet u ¢ JOCTyNOM B AJIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTENBEHYIO CPEIy
YHUBEPCUTETA, OCHAIIIEHHBIE COBPEMEHHBIMH IMPOTPAMMHO-METOJUIECKUMHI KOMIUIEKCAMU -
ayn. 460

[Tomemenue s XpaHeHHsI ¥ TPOYUTAKTUIECKOTO 00CTYKUBaHUS yUeOHOTO
o0opymoBaHus: MeOeIb (CTOMBI, CTYJbsI, CTEJUIAXKH [Tl XpAaHSHUS YIeOHO-HATISTHBIX
ocoOuil 1 yueOGHO-MeTOINYECKON JOKYMEHTAIUH ), IEPCOHAIBHBIE KOMITbIOTEPHI.

IIpunoxenne 1



6. YueOHO-MeTOMHYECKO€E o0ecneueHre CAMOCTOSITeIbHOM PA00ThHI 00y4al0IIMXCH.

B TedeHne cemecTpa npeyCMOTPEHO BBITOTHEHHE IMCHMEHHBIX KOHTPOJIBHBIX padoT B
Ka4eCTBE TEKYILEro KOHTPOJISI 3HAHUN NMPOHICHHOTO MaTepHaia.

OcHOBHas 4acTh 3a/IaHHIA BBITIOJIHSCTCS Ha 3aHATHsAX. CamocTosTenbHas pabora
npeycMaTpHBaeT:

- TIOAATOTOBKY K 3aHSTHSIM, H3yUYCHHUE HEOOXOIUMBIX PA3/IeiIOB B KOHCIIEKTAX, YYCOHBIX
HOCOOUSIX M METOANYECKHX YKa3aHHSX; PaOdOTy CO CIIPAaBOYHOM JIUTEPATypOil, HOATOTOBKY K
KOHTPOJILHBIM paboTam.

KoHTpoJibHBIE BOPOCHI IO UTOT'aM OCBOCHHUSI TEMBI 1:

Uro Takoe cucremMa Ha KpUcTaie.

Kakue unrepdeiicsl 1 KOHTpoJUIephl BXoAAT B TunoByto CHK.

Knaccudukanus CHK no nponieccopnomy spy.

Knaccudukanus CHK mo npon3BoaUTEeNsHOCTH SApa U YACTOTE CUCTEMHOMN IIMHBI.
Knaccugukanus CaK no Habopy unrepdeiicos.

Knaccugukanus CuK no cdepe npumeneHwms.

[TpeumymectBa ucnonb3oBanus CHK.

® N kW=

Cdepa npumenenus: CuK.
Urto takoe ASIC.

10. Yto takoe ASSP.

11. Yro Takoe SoC.

12. Yro Takoe SLI.

13. Yto takoe SOPC.

14. Yro 3naunt koHpurypupyemas SoC.

o

15. Uto Takoe SiP.
16. Yto 3HauuT anmapaTHO-3aBUCUMBIE porpamMmbl HAS.

17. Tlonstue miaropmbl U MIATGOPMEHHOTO MPOESKTUPOBAHUS.

KoHTposbHBIE BOPOCHI IO UTOTAM OCBOEHUS TEMBI 2:

1. Tlepeunciure oCHOBHBIE dTambl pou3BoacTBa NC

2. Yro Brimouaer B ce0s cnienndukaius Ha pa3padbarsiaemyio MC
3. Kaxkosa uepapxus npoexrupoanust CbUC.
4

Yo Takoe KpEMHHUEBBIN YPOBEHB NPOEKTUPOBaHUs. Kakue NpuMUTHUBEI TPUMEHSFOTCS
Ha JIaHHOM YPOBHE.

5. Uro TaKO€ TPAH3UCTOPHBIN YPOBEHb IIPOEKTUPOBAHMUS. Kakue
NPUMUTHBBI IPUMEHSIOTCS Ha JAHHOM YPOBHE.

6. Yro Takoe BEHTUJIBHBIN YPOBEHb IPOEKTUPOBaHUsA. Kakue mpuMUTHUBEI TPUMEHSIOTCS
Ha JaHHOM YPOBHE.

7. UTto TaKO€ PEruCTPOBBIM YPOBEHb MPOEKTUPOBaHUA. Kakue MpUMHUTUBBI MPUMEHSIOTCSA
Ha JaHHOM YPOBHE.



e o

9.

10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

Urto TaKO€ TPOIECCOPHBIN YPOBEHb MPOEKTUPOBAHUA. Kakune
IMPUMHUTHUBEI IPUMCHAKOTCA HA JaHHOM YPOBHC.

YT0 Takoe CUCTEMHBIN YPOBEHb IIPOECKTUPOBaHMs. Kakne IpUMUTUBEI IPUMEHSIOTCS
Ha JIaHHOM YPOBHE.

B uém 3akimoyaercss MPUHIMII YIPaABICHUS CIOXKHOCTBIO (aOCTparupoBaHue) mpu
pa3paboTKe IEKTPOHUKH.

KakoBa coBpemenHas nHppacTpykTypa npoussoactsa UC.

UTto npeacTaBiIsIFOT cO00M KpeMHUEBbIE (DaOpHKH.

Uro Takoe IP-610k.

Knaccudukanus [P-6:10k0B

B uém otiimuune nporpammusbix [P-6110k0B oT anmapatHbix [P-0110K0B.
Yro npeactaBisitoT coboit Tonosoruueckue [P-61oku.

Oransl npoekTupoBaHus 3akazHou 1C.

Oranel npoektupoBanus IC Ha cTraHIapTHBIX S4YeHKax.

Oranel NpoeKTHpoBaHus cxemsbl Ha 6aze [IJINC.

Yposens nipoektupoBanust RTL.

VYposenb npoektupoBanus ESL.

OO6muit mapupyT npoektupoBanus CHK.

Uto takoe GDSII popmat?

B uém 3akirouaercs 3Tan KOHIENTYaJIbHOIO IPOEKTUPOBAHUS.

Uro Takoe QpyHKIMOHAIbHAS BEpUPUKALIUSL.

Oransl pU3NIECKOr0 MPOSKTUPOBAHMUS.

B uém 3axmrouaeTcs 3Tan IaHUPOBAaHUS KpHUCTAILIa.

B uém 3axmirouyaeTcs 3Tan HepapXxuueckoro BpeMEHHOTO TUIAaHUPOBAHMSL.
B uém 3akmrouaercss BpeMEHHOM aHAJIN3.

Yo Takoe A3bIK onucanus annaparypsl HDL.

YT10 Takoe JOTUYECKHUIU CUHTE3 CXEMBIL.

KoHTponbHbIE BONIPOCHI IO UTOTaM OCBOEHUSI TEMBI 3:

Ornrcanne apxXuTeKTypsl ¢ ucnosib3oBanue UML-110100HBIX S3BIKOB.

Onucanne apxutektypsl ¢ ucronb3zoBanue ADL u PDL s3bIkoB.

Kakue CAIIP pa3paborku UC BbI 3HaeTe?

Kakue CAIIP nns pa3zpabotku cxem Ha 6a3e [IJIMC Bl 3HaeTe?

Yro Takoe sA3bIk onucanus annaparypsl HDL.

bubnuoreka Buzyanuzamuu TLM.

Cpena monenupoBanust ModelSim.

S3bIk onrcanus cucteMHoro ypoBHs SystemC. Cdepa npuMeHeHus.

S3bIK onMcanus cucTeMHOro ypoBHs SystemVerilog. Cdepa npuMeHeHus.

10. SA3bik onucanus anmapatypsl VHDL. Cdepa npumenenust.

11. 531k onmcanue anmaparypsl Verilog. Cdhepa npumeHeHUS.

12. Metononorus mpoektupoBanus SystemC.



13. YpoBuu moaenupoBanus B SystemC.

14. TToroku SystemC, UX HCIIOIb30BAHUE.

15. Monenu Beruncienuit SystemC.

16. AnmapaTHsie motoku B SystemVerilog.

17. CuHXpOHHOE B3aUMOJCHCTBUE MEX Ty ITOTOKaMu B SystemVerilog.

18. ACHHXpOHHOE B3aMMOJICHCTBHE MEX Ty ToTOKamMu B SystemVerilog.

19. UnTepdetice B SystemVerilog.

A S

KoHTpobHBIE BOIIPOCHI 10 HTOTaM OCBOCHUS TEMBI 4:
O0600mIEéHHAs apXUTEKTypa CUCTEM Ha Kpuctaiie Zyng-7000.

CrpykTypHas cxema KOHTpoJulepa HpsAMoro jaocrtymna k namsata DMA Ha kpucramie
Zynq7000.

Cuctema npepsiBanuit mpoueccoproro 6moka APU Ha kpuctaie Zyng-7000.
uHTep(delica BHEIIHENW ONEepaTUBHOW CUHXPOHHON JTMHAMUYECKOW MaMATH Ha KpUCTAJLIe
Zyng-7000.

CrpykTypHas cxema KOHTpoJuiepa uHtepdeiica BHelHel crarnyeckoil namsatu SMC Ha
kpuctamie Zyng-7000.

CrpykrypHas cxema KoHTposuiepa narepdeiica Quad-SPI na kpucramne Zyng-7000.
CrtpykTypHas cxema koHTpoiuiepa uarepgerica SD/SDIO na kpucramne Zyng-7000.
CrpykTypHas cxema koHTpoiuiepa unrepdeiica USB 2.0 Ha kpucranne Zyng-7000.

CrpykrypHas cxema koHTposuiepa Tri-mode Gigabit Ethernet Controller Ha kpucramne
Zyng-7000.

10. CtpykrypHas cxema KoHTposuiepa untepdeiica SP Ina kpucramne Zyng-7000.

11.

CrpykTypHas cxema koHTposuiepa unrepgeiica UART nHa kpucramie Zyng-7000.

12. CtpykTypHas cxema kKoHTposiepa untepdeiica I’C na xkpucramie Zyng-7000.

13.

CrpyktypHas cxema koHTposuiepa CAN-unTepdeiica Ha kpucramie Zyng-7000.

14. Opranuzaius nopToB BBoAa/BbIBoAa 001Iero HazHaueHuss GPIO na kpucramie Zyng-7000.

15.

CrpykTypHas cxema mopTa BBOJa/BbIBojia oOmiero HazHaueHust GPIO Ha kpucramie
Zynq7000.

16. CtpykrypHas cxema 6j10ka GOpMHUPOBAHUS TAKTOBBIX CUTHAJIOB MPOIIECCOPHON CUCTEMBI

Ha kpuctauie Zyng-7000.



IIpunoxenne 2

7. OueHo4YHBIE CPeACTBA /sl IPOBEACHUS IPOMEKYTOYHOM aTTeCTALMH.

[IpomesxyTouHas aTTecTanys UMEET IeIIbI0 ONPEICIUTh CTENeHb JOCTHKEHUS 3aIJIAHMPOBAHHBIX PE3YJIbTATOB O0YUYECHHUS 1O AUCIUILTUHE (MOIYJIIO)
3a OIpeJIeJIEHHBIN Mepro] 00ydeHus (CeMecTp) U MOXKET IPOBOJUTHCA B (OpME 3a4eTa, 3a4eTa ¢ OLIEHKOH, 9K3aMeHa, 3alUThl KypcOBOTO IIPOEKTa
(paboTshl).

JlaHHBI pa3zien cOCTOUT UX ABYX ITyHKTOB: a) [lnanupyemble pe3yabTaTel 00yueHHs U OLIEHOYHBIE CPEJICTBA I IPOBEACHUS IPOMEKYTOUHON
arrectauuu. 0) [Topsaok npoBeaeHNs NPOMEKYTOUHON aTTeCTallUH, I0KA3aTeNId U KPUTEPUH OLICHUBAaHUS.

a) [lnanupyembie pe3yabTaThl 00y4eHUsI H OLIEHOYHbIE CPEACTBA /IJIsl IPOBeAeHUs POMEKYTOUHOM aTTecTalllu:

Kon WNHaukaTtop JOCTHKEHUS

OneHouHbIE CpeicTBA
HHJIUKaTOopa KOMIICTCHIIN

[1K-2: CniocobeH pa3zpabareiBaTh MHHOBALIMOHHBIE CXEMOTEXHUYECKHUE PEILICHUS AJI1 COCTABHBIX YACTEH paJloaIEKTPOHHBIX CPEJICTB PA3IUYHOTO
(YHKIMOHAIBHOTO HA3HAYCHHUS.

[K-2.1 Crnioco0eH orpeneauTb peKuMbl Bomnpocsl 111 NOATOTOBKH K 3a4€Ty:
paboThI M YCIIOBUS HKCILTyaTallun
PaZMOdNIEKTPOHHBIX CPEJICTB U
COCTaBHBIX YaCTeH, MOIeKaIINX
MOJIEpHH3ALIUI

— Yro Takoe cucTeMa Ha KpUCTaJlIe.

— Kakue unrepdeiicel 1 KoHTposuiepsl BXoAAT B TUIIOBYI0 CHK.
— Knaccuduxkanus CHK no nporieccopHomy siipy.

— Knaccugukanus CHK no npon3BoauTENbHOCTH s1/Ipa U YaCTOTE€ CUCTEMHON IIMHBI.
— Knaccudukanus CHK no Habopy unrepgdeiicos.

— Knaccugukanus CHK no chepe npumeneHus.

— IIpeumymiectBa ucnonb3oBanus CHK.

— Cdepa npumenenus CuK.

9. —Yro takoe ASIC.

10. — Yro Takoe ASSP.

11. —Yro Takoe SoC.

12. — Yro Takoe SLI.

13. — Yo Takoe SOPC.

14. — Yro 3naunt koHpurypupyemas SoC.
15. — Uto Takoe SiP.

16. — Yro 3HauuT anmaparHo3aBUcHMbIe Tporpammbl HAS.

XN O =




17.
18.

— [ousTre muardopmsl U MIATGOPMEHHOTO MPOSKTHUPOBAHUSI.
— OnucaHue apXUTEKTyphl ¢ ucnoib3oBanue UMLIIOTOOHBIX SI3BIKOB.

— Onucanue apxuTeKTypsl ¢ ucnosibzoBanne ADL u PDL

[1IK-2.2 Crioco6eH >KCrepTHO OIIEHUBATh Bonpoch! 1J1s1 MOATOTOBKH K 3a4€TYy:
13 Ha IIPOCKTUPOBAHHNC 1. IlepeunciuTe OCHOBHBIE 3TAIlbl IPOU3BOACTBA CUCTEMBI HA KPUCTAILIE
MOJICPHHU3UPYEMOI'O 2.  Yro BrirouaeT B ceOs crienuduKaius Ha pa3padaTbiBaeMyr0 CHCTEMY Ha KpHCTaJLIe.
PaauO03JIEKTPOHHOIO CPEACTBA 3.  Uro BriIrO4YaeT B ce0sl BLICOKOYPOBHEBAsI CIICIIU(DUKAIAS apPXUTEKTYPhI CHCTEMBI Ha
KpHUCTaJLIE.
4. @®yHKIMOHaAJIbHBIE TPEOOBAHUS K cUcTeMe Ha KpucTtasie. [IpuBenure npumepst
5. Jeranu ummnemMeHTanuu B cequuKaluy CUCTEMbI Ha KpucTaie. [Ipusenure
IIPUMEPBHL.
6. KakoBa nepapxus NpOEKTUPOBAHUS CUCTEMBI Ha KpUCTAJLIE.
7. Yto Takoe KpEMHUEBBIN YPOBEHD MTPOEKTHpOBaHUs. Kakue npuMUTHBBI
IIPUMEHSIIOTCSI Ha JJAaHHOM YPOBHE.
8. YTO Takoe TPaH3UCTOPHBIN YPOBEHb IPOEKTUPOBaHUA. Kakre MpUMUTHBBI
IIPUMEHSIIOTCSI Ha JJaHHOM YPOBHE.
9. Yro Takoe BEHTUJIbHBIN YPOBEHb NPOEKTHUPOBaHUs. Kakue npuMUTHBEI
MIPUMEHSIIOTCSI Ha JJaHHOM YPOBHE.
10. Yro Takoe perucTpoBblii ypoBeHb MPOeKTHpoBaHUs. Kakue mpuMUTHBEI
IIPUMEHSIOTCS Ha JAHHOM YPOBHE.
11. Yto Takoe nmpoleccopHblil ypOBEHb NIPOESKTHUPOBaHUA. Kakue npuMUTHBEI
I1K-2.3: PazpaOatbIBaeT apXUTEKTYpY, Bonpoch! 1151 MOATOTOBKH K 3a4€TY:
(yHKIMOHAIBHBIE, CTPYKTYPHBIE U 12. O6006ménHas apXUTeKTypa cucteM Ha kpuctaiie Zynq7000.
NPHHIUINANBHBIE CXEMbI H3/1eTHI 13. CrpykrypHas cxema KOHTpoJsuiepa npsMoro focryna k namsati DMA Ha kpucranie
Wurepuera Bemeit (IoT) Zyng-7000.
14. Cucrema npepsiBanuit npoueccopHoro 6ioka APU Ha kpuctamie Zyng-7000.
15. wunHTepdelica BHeUIHEHN OnepaTUBHON CUHXPOHHOW TUHAMHYECKOHN MaMsITH Ha
kpucrtaie Zyng-7000.
16. CrpykrypHas cxema KOHTpoyuiepa uHTepdeiica BHenHel cTaTndaeckon mamsatu SMC

Ha kpucrtaiuie Zyng-7000.




17. CrpykrypHas cxema koHTposuiepa uHTepdeiica Quad-SPI Ha kpucrame Zyng-7000.
18. CrpykrypHas cxema koHTpoiuiepa uatepdeiica SD/SDIO na kpucramie Zyng-7000.

0) [lopsinok MpoBeIeHUsI MPOMEKYTOUYHOM ATTeCTALMHU, MOKA3aTEJIN U KPUTEPUH OIleHUBAHUS:

[TpomexyTouHas aTTecTamus Mo AUCHUIUTHHE « Y CTPOUCTBA JICKTPOHHON TEXHUKH Ha KPUCTAIUIAX)» BKIIFOYAET TEOPETUUECKHE BOTIPOCHI,
IMMO3BOJIAIONIUMC OUCHUTb YPOBCHDb YCBOCHU A O6y‘~IaIOH_II/IMI/IC$I 3HaHPII>i, " NPAKTUYCCKHUC 3alaHUs, BBIABJIAOIINUE CTCIICHD C(l)OpMI/IpOBaHHOCTI/I YMGHI/Iﬁ u
BIIJICHUM, TPOBOIUTCS B (hopme 3auéTa.

[Tokazarenu U KpUTEPUH OLICHUBAHMS 3a4€Ta:

— Ha OLOCHKY «3aYTCHO» — O6y‘l8.l-0H.[HI>iC5[ ACMOHCTPHUPYCT BBICOKHH WJIN Cpe,I[HI/Iﬁ YPOBCHBb C(l)OpMI/IpOBaHHOCTI/I KOMIICTEHIMM: OCHOBHEIC 3HaHHAA,
YMCHUA OCBOCHBI, HO JOITYCKAOTCA HC3HAYUTCIIbHBIC OH_II/I6KI/I, HCETOYHOCTH, 3aTPYAHCHUS IIPU aHAIIUTHYCCKUX OICpalusiaX, IICPEHOCC 3HAHUU U
YMGHI/Iﬁ Ha HOBLIC, HCCTAHAAPTHBIC CUTYyallHuH.

— Ha OLICHKY «He 3a4TeH0» — 00yJarolLuiics 1eMOHCTpUpyeT 3HaHUs He Oonee 20% TeopeTHyeckoro Marepuana, J0MyCcKaeT CyIlleCTBeHHbIE OIIMOKH,
HE MOXET I10Ka3aTh UHTEJUIEKTyaJIbHBIE HABBIKH PELLIEHUS IIPOCTBIX 3a/a4.



