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PaGouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM roJy Ha 3acefaHuu Kadeapbl DICKTPOHUKUA U MUKPOIICKTPOHUKU

[Iporokom ot 20 . Ne
3aB. kadenpoii J.}O. Ycartsrit




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 qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

JucuurumHa Y cTpoiicTBa 3JIEKTPOHHON TEXHUKH Ha KPUCTAJUIAX BXOJUT B 4aCTh
y4eOHOTO 1aHa GOPMHUPYEMYIO YIaCTHHKAMH 00pa30BaTEIIbHBIX OTHOIICHUH
00pa3zoBaTeILHON POTPAMMBI.

JIist u3ydeHwusl TUCIUTUTMHBI HEOOXOTMMBI 3HAHUS (YMEHUS, BIAJCHHS),
c(OpMHPOBAHHBIC B PE3yJIbTAaTe U3YUCHUS TUCIUILIHH/ IPAKTUK:

YuebHas - HaydyHO-UCCIIeI0BaTeIbCKas paboTa (MoTy4YeHHe TIEPBUYHBIX HABBIKOB
HAYYHO-HMCCIICIOBATEIIbCKON paObOThI)

3HaHus (YMEHUSs, BIIAJICHUS ), TOJYYCHHBIC IPU U3YYSHUH JAHHOM TUCIUTUIAHBI
OyayT HeOOXOAUMBI [T U3YUCHHUSI TUCIIUTUTHH/TIPAKTHK:

Cucremsl cbopa, 00pabOTKH U Nepeaun JaHHBIX

[ludposas 06paboTKa CUTHAIIOB

[ToaroToBka K caaye u caada rocyJapCTBEHHOTO K3aMeHa

BeinosHeHe 1 3a1uTa BRITYCKHOW KBATU(UKAITMOHHON paOOThI

3 Komnerennun ody4uaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHUILIMHBI (MOAYJIs1) M IUIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

B pe3ynbrare ocBOeHUS AUCUUILUIMHBI (MOYJs) «Y CTpOICTBA 3JEKTPOHHON TEXHUKU
Ha KpUCTaJUIax» 00 yJarOIIUICsS JOKEH 001a1aTh CIEAYIOIIMMH KOMIIETEHIIUSMHU:

KOI[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIKCHHUA KOMIICTCHIIMHN

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

I1K-2.1 CriocobeH ompeaesuTh peKUMBI PA0OTHI U YCIIOBUS SKCILTyaTalluu
PasMo3JIEKTPOHHBIX CPEICTB M COCTABHBIX YacTeH, MOAIEKAIINX
MOJICPHU3ALUU

[K-2.2 CriocoOeH 2KCrepTHO OIeHUBATh 13 Ha MPOEKTHUPOBAHUE
MOJICPHU3HPYEMOTO PaIHOAIEKTPOHHOTO CPEICTBA

[1K-2.3 Pa3pabatbiBaeT apXUTEKTYpy, G YHKIIMOHATIbHBIE, CTPYKTYpPHBIE U
NPUHIMITHATbHBIC cXeMbl n3nenuii Mareprera Bemeit (10T)




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

OO6mas TpyA0€MKOCTh AUCIUIUIMHBI COCTABIsIET 1  3a4eTHBIX eAMHUI] 36 aKajl. 4acoB, B TOM

qHCIIe:
— KOoHTakTHas padora — 20,05 akas. yacos:
—aynutopHas — 19 akaj. 4yacos;

— BHeayauTopHas — 1,05 akaj. 4acos;

— camocTosTenbHas pabora — 15,95 akaj. 4yacos;

— B (popme npakTudeckoil moarotoBku — 0 akai. vac;

@dopma aTTecTaluy - 3a4eT

AynutopHast =
KOHTakTHas paboTa % % dopma TeKyIero
Pasznen/ Tema § (B axan. uacax) é E‘ Buz . KOHTPOIA Kon
T — 2 g O | camocTosTeNbHOH | yoreBacMOCTH H R—
3 g g paboThI MIPOMEKYTOUHOH
Tex. mab. | mpaKT. e aTTeCTaluu
3aH. 3aH. | U =
1. IIpoexTHpoBaHKUE CUCTEM Ha
KpUCTaIe
CamocTosaTenbHOe
1.1 Yto Takoe cuctema Ha U3y4yeHue
kpucraivie (CuK). Ucropus yueOHOi
pasButus CHK. Tepmuns! JTUTEPaTypPHI. KonTponpuas
onpenenenus CHK. Tunoas 3 2,95 TToaroroBska k pabora 1o
CTPYKTYpa BCTpauBaeMoi TEKyILEMY TEKyLIeMY pa3aeiy
cucteMsl Ha 6ase CHK. KOHTPOJIIO 3HAaHUH
Knaccudukanus CukK. 0 TaHHOMY
pazzaeny.
1.2 Metonp! u cpencTaa CamMocTOosITEILHOE
npoekrupoBanus CHK. H3y4YCHHE
OO6uwmii MapmpyT yueOHoM
npoextupoBanus CHK. JIUTEPATYPBI. Kontponbnas
KonuenryanbHsiif ypoBeHb 4 4 IToxnroroBka k pabora o
MPOEKTHPOBAHHSI. TEKyIIEMY TEKyILEMY pa3aey
ApXUTEKTypHO- 2 KOHTPOJIIO 3HaHUH
OpPUEHTUPOBAHHOE 0 JAHHOMY
npoexTrpoBanue CHK. paszneny.
1.3 IIporpamMmmMHoOe CaMmocrosTensHoe
obecrieyeHue A U3y4eHHe
npoextupoBanus CHK. yueOHOI
CAIIP cucteMHOro ypoBHs JIUTEPATYPBI. Kontponbnas
U SI3BIKU OTIMCAHUS 4 4 IToaroroBka k pabora o
npoekToB. CAIIP TEKyILeMY TEKyLIeMY pa3aeiy
PETUCTPOBOrO YPOBHS U KOHTPOJIIO 3HaHUH
A3BIKH OIMCAHUS 0 JJAHHOMY
annaparypsl. pazzaeny.
1.4 TIporpammupyemble CamocTosTenbHOe
CHCTEMBI Ha KpHUCTAJLIE. 8 5 n3ydeHue
Cemeiicto Zynd-7000. yueOHO

CocTaB ¥ OCHOBHBIC

JUTEPATYpBHI.




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

Htoro mo pa3sneny 19 15,95
HWroro 3a cemectp 19 15,95 3au€r
Hroro no aucuuruimae 19 15,95 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

JlexuMoOHHBIE 3aHATHS 0 JUCLUIUIMHE «Y CTPOMCTBA 3JIEKTPOHHON TEXHUKHU Ha
KpHUCTaJIaX» MPOBOAATCS B TPAJAULIMOHHON (POPME C HCIIOJIb30BAHUEM MYJIbTHMEIHIHOTO
obopynoBanus. TeopeTnyeckuii MaTeprall, OCBOCHHBIN CTYIEHTAMH CaMOCTOSTEIBHO,
3aKpEIISeTCs Ha 3aHTHUAX, HA KOTOPBIX BBINOJIHSAIOTCS MHANBUIYAJIbHBIE U ITPYNIIOBbIE
3a/IaHysl 110 IPOUIEHHOM TeMe. HacTh 3aHATUM IPOBOJUTCS B BUJIE TPAAULIMOHHBIX
CEeMHHAPOB C LENbI0 0oJiee TITyOOKOro U MOJHOTO YCBOSHHSI TEOPETUYECKOT0 MaTepuaa mo
JaHHOU Teme. 3aliuTa pe3ysabTaToB IPAKTUYECKUX 33JaHUI IPOXOAUT B BUJE HAIIMCAHUS
KOHTPOJIBHBIX padOT M YCTHOH 3aIlUTHI, IJI€ IPEroJaBaTeNieM 3a/1al0TCsl KOHTPOJIbHBIE
BOIIPOCHI C II€JIbIO BBIAICHEHUS TIIyOMHBI 3HAHUN CTYJEHTA 10 IaHHOMY Pa3zeily, IpU 3TOM
npo6esbl B 3HAHUSAX CTYEHTA BOCIIOJIHSIOTCS IOTIOHUTEILHBIMU TIOSICHEHUSIMH,
KOMMEHTapUsAMHU IIpenojaBaTes.

B kauecTBe OLIEHOUHBIX CPEICTB HA MPOTSHKEHUH CEMECTPA UCIIOJIB3YIOTCS
KOHTpPOJbHBIC paboThl. CaMocTOATEbHAS padoTa CTYICHTOB 3aKJIF0YAeTCsl B IPOPabOTKe
MaTepuasa Ipyu MOArOTOBKE K 3aHATUSM.

6 YueOHO-MeTOqMYEeCKOE 0O0ecTieYeHHe CAMOCTOATEILHOM padoThl 00y4YarommXxcst

[IpencraBieHo B mpuaoKeHuu 1.

7 OueHO4YHbIE CPEICTBA VIl IPOBEICHUS IPOMEKYTOYHOM aTTeCTAllUN
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMYECKOe U MH(POPMAIIMOHHOE o0ecTieYeHre TUCITUITTUHBI

a) OcHoBHasi IMTEpPaTYpA:

1. Cyxaues, K. 1. OcoGeHHOCTH TTPOSKTUPOBAHUS ITU(POBOM SIEKTPOHUKU Ha Oa3e
nporpaMMupyemoit oruku : yuebHoe nocodue / K. U. Cyxaues, /1. B. Pogun, A. C.
Hopodees. — Camapa : Camapckwuii yauBepeuret, 2022. — 200 c¢. — ISBN 978-5-7883-
1732-8. — Texkcr : anekTpoHHBIH // JIaHb : 37eKTpOHHO-OMOIHOTeuHas cuctema. — URL:
https://e.lanbook.com/book/336611 (nara obparuenus: 01.07.2023). — Pexxum goctyma: s
aBTOPH3. NIOJI30BATEIIEH.

0) lonosiHUTe/ILHAS JIUTEPATypa:

1. Mypcaes, A. X. [IpakTuKyM 10 IPOEKTHPOBaHUIO Ha si3bikax VerilogHDL u
SystemVerilog : yaebnoe nocobue mi1st By308B / A. X. Mypcaes, O. U. Bypenesa. — 4-e u3.,
crep. — Cankr-IlerepOypr : Jlanb, 2022. — 120 ¢. — ISBN 978-5-8114-9560-3. — TekcT :
AIeKTpOHHBIN // JlaHb : anekTpoHHO-OnbMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/200474 (narta oopamienus: 01.07.2023). — Pexxum poctyna: s
aBTOPH3. NIOJI30BATENIEH.

2. Tapacos, U. E. UHcTpyMeHTanbHbBIE CPECTBA pa3pabOTKU IPOrPaMMHO-
anmnapaTHbIX KOMILIEKCOB : yuebHoe nocodue / 1. E. Tapaco. — Mocksa : PTY MUPOA,
2021. — 42 c. — TeKcT : AMeKTpOHHBIH // JIaHb : AIeKTpOHHO-OMOIMOTEeYHAs cCCTeMa. —
URL.: https://e.lanbook.com/book/182496 (mata obpamenus: 01.07.2023). — Pexum
JOCTYTIA: JUTsl aBTOPHU3. TIOJIb30BaTEIECH.

B) MeToanueckue yKazaHusi:

1. MycuxuH, A. I'. [IpoekTupoBaHre CUCTEM HA KPUCTAJIIE : METOAUYECKHUE
ykazanus / A. I'. Mycuxun, B. A. Mopo3os, JI. C. KoueroB. — Mocksa : PTY MUPDA,
2022. — 41 c. — TekcT : anekTpoHHBIH // JIaHb : 37IEKTPOHHO-OMOIHOTEYHAs CUCTEMA. —
URL.: https://e.lanbook.com/book/310808 (mata obpamenus: 01.07.2023). — Pexum
JIOCTYTA: ISl aBTOPU3. TOJIb30BaTENEH.



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) [IporpammHuoe obecneuenue u UHTEepHeT-pecypcen:

IIporpammHoe o0ecnieuenune

HaumenoBanue o
1o Ne moroBopa CpoKk neiicTBUS JIMIICH3UH
7Zip cB00OOTHO pacnpocTpansiemoe [10 OecCpovYHO
MS Offlce 2007 Ne 135 ot 17.09.2007 OeccpouHo
Professional

HpO(l)CCCHOHaJILHBIe 0a3bl JaAaHHbIX U I/IH(l)OpMaIII/IOHHI)Ie CIIPaBOYHbLIC CUCTEMbI

Haspanue Kypca

CchUika

HaHI/IOHaJ'IBHaH I/IH(l)OpMaI_II/IOHHO'aHaJ'II/ITI/I‘leCKaﬂ
cucrema — Poccuiickuit HWHACKC HAYYHOI'O IUTUPOBaHUA
(PMHLL)

URL:
https://elibrary.ru/project_risc.
asp

denepanbHOE rocy1apCTBEHHOE OI0KETHOE
yupexaenue «DenepanbHblii HHCTUTYT
IIPOMBIIIIJIEHHONW COOCTBEHHOCTH»

URL: http://www1.fips.ru/

Poccwiickas 'ocynapcrBennas 6ubnuoreka. Karanorn

https://www.rsl.ru/ru/4readers
/catalogues/

DnexTpoHHbIe pecypcbl oubanoreku MI'TY um. I'.1.
Hocosa

https://host.megaprolib.net/M
P0109/Web

9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHue JUCHUIIMHBI (MO1yJIs1)

MartepuanbHO-TEXHHUECKOE 00CeCIIeUeHUE TUCITUTUTHHBI BKITIOYACT:

Y4eOHbIe ayIMTOPHH ISl TIPOBEIICHHSI 3aHATUH JICKIIAOHHOTO THIIA:
crienranu3upoBaHHas (yueOHas ) MeOenb (CTOMbI, CTYNbs, TOCKa ayJUTOPHAs),
MyJIbTUMEANIHOE 000pyI0BaHUE (IPOCKTOP, KOMITBIOTEP, SKPaH) [Tl MPE3EHTAIIUN

y4eOHOro MaTepuala o AUCHUILINHE - aya.460;

Y4eOHble ayAUTOpUHU I TPOBEICHUS JTa0OPATOPHBIX 3aHATHH, TPYIIIOBBIX U
WHIUBUAYAIBHBIX KOHCYIbTAIIUH, TEKYIIETO KOHTPOJIS M MPOMEKYTOYHON aTTeCTalluu:
crierranu3upoBanHas (yueOHas ) MeOenb (CTOMbI, CTYNbs, TOCKa ayUTOPHAs),
MepPCOHANBbHBIE KOMITBIOTEPHI 00beTUHEHHBIE B JIOKAJIbHBIE CETH C BhIXOZ0M B Internet u ¢
JIOCTYTIOM B 3JIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTEeNbHYIO Cpely YHUBEPCUTETA,
OCHAILIEHHbIE COBPEMEHHBIMH MPOrPAMMHO-METOANYECKUMH KOMIUIEKcaMu - aya.458,460,

434

AynuTOpUHU U CAMOCTOSITENILHON paboThI (KOMITBIOTEPHBIE KIIACChl; YUTATIbHBIC
3aJpl OMOIMOTEKH): Crieuanu3upoBanHas (yueOHas) MmeOemb (CTOIbI, CTYbs, JOCKa
ayTUTOpHAs ), IEPCOHAIBHBIE KOMITBIOTEPHI 00bETUHEHHBIE B JIOKAJIbHBIE CETH C BHIXOJOM B
Internet Internet u ¢ gocTymoM B 3NEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaATENBHYIO CPEAY
YHHUBEPCUTETA, OCHAIIEHHBIE COBPEMEHHBIMH MPOTPAMMHO-METOJUYECKIMH KOMILJIEKCAMHU -

ayn. 460

[Tomemenue ais XpaHCHUA U HpO(bI/IJ'IaKTI/I‘-ICCKOFO O6CJ'Iy>KI/IBaHI/I${ y‘-ICGHOFO
O60py,Z[OBaHI/I${Z MeOelb (CTOJ'IBI, CTYJIbA, CTCIUIAXKU IJIA XPAHCHUSA y‘ICGHO-HaF JIAJHBIX
mocoouii u YHGGHO-MGTOHHHCCKOIZ ,Z[OKYMCHTaI_[I/II/I), NEPCOHAJIBHBIC KOMIIBKOTCPHI.




Ipuioxenne 1
6. YueOHO-MeTOANYECKOE 00ecTieYeHre CAMOCTOSITeIbHOM paboThl 00y4aromuxcs.

B TeueHne cemecTpa npeycCMOTPEHO BBIOIHEHHE IMCHMEHHBIX KOHTPOJIBHBIX padoT B
KaueCcTBE TEKYILEro KOHTPOJIS 3HAHHUM MPOIICHHOr0 MaTepHaa.

OcHOBHas 4acTh 3aJJaHUil BHIIONHSETCS Ha 3aHATHAX. CaMmocTosiTenpHas padora
HpeIyCMaTpUBACT:

- IOATOTOBKY K 3aHSATHSIM, H3y4CHHE HEOOXOAUMBIX Pa3/Ie/IOB B KOHCIIEKTaX, Y4COHBIX
HOCOOMSIX M METOAMYECKHX YKa3aHHsX; padOTy CO CPAaBOYHOM JIMUTEPATyPOii, IIOATOTOBKY K
KOHTPOJILHBIM paboTam.

KOHTpOJIBHBIC BOIIPOCKHI 110 UTOraM OCBOCHUA TCMbI 1:

Uto Takoe cucTemMa Ha KpucTallie.
Kakue unrepdeiicsl 1 KOHTpoIUIephl BX0AAT B TUNOBYIO0 CHK.
Knaccudukanus CHK mo nporieccopaoMy siipy.
Knaccudukanus CHK mo mpou3BoAUTETFHOCTH SApa U YaCTOTE CUCTEMHOU IITHHBIL.
Knaccugukanus CaK o Habopy uHTepdeiicos.
Knaccudukanus CHK no cdepe npumenenusl.
[IpeumymectBa ucnosab3oBanuss CuK.
Cdepa npumenenus: CuK.
Urto takoe ASIC.
. Uro Takoe ASSP.

. Yrto takoe SoC.

© o Nk wN R

I
N P O

. Uto takoe SLI.
. Uto takoe SOPC.

. Uto 3HauuT KoHpuUrypupyemas SoC.

N O
o b~ W

. Yrto Takoe SiP.

[EEN
(2]

. UTo 3HAYHMT anmapaTHO-3aBUCHUMbIE porpamMmmbl HAS.

[EEN
\‘

. [lonsiTue miargopmsbl U MIATHOPMEHHOTO MPOEKTUPOBAHUS.

KoHTposbHBIE BOPOCHI IO UTOTAM OCBOEHUS TEMBI 2:

1. Tlepeuncnure OCHOBHBIE ATaIbI Mpou3BoacTBa NC

2. Yro BrItOUaeT B ce0s crienudukanys Ha pazpadatsiBaemyio NC

3. Kaxosa nepapxwust npoexrupoanust CBUC.

4. Yro Takoe KPEMHHEBBI yPOBEHb POSKTHPOBaHMUs. Kakie mMpUMUTHBBI IPUMEHSIOTCS
Ha JJAaHHOM YPOBHE.

5. Yro TaKO€ TPaH3UCTOPHBIH YPOBEHb MPOEKTUPOBAHHUS. Kakue

MMPUMHUTHUBLI IPUMCHAKOTCA HA JaHHOM YPOBHC.

6. Urto Takoe BEHTWJIbHBIN ypOBEHb MPOEKTHpOBaHUA. Kakue mpuMUTUBEI TPUMEHSIOTCS
Ha JIaHHOM YPOBHE.
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7. Urto Takoe perucTpoBbIi ypoBEHb MPOEKTUPOBaHuUs. Kakue mpruMHUTHBBI IPUMEHSIOTCS
Ha JaHHOM YPOBHE.

8. Uro Takoe MPOILECCOPHBII YpOBEHb MPOEKTUPOBAHHUS. Kakue
MPUMUTUBBI IPUMEHSIOTCS HA IaHHOM YPOBHE.

9. Uro Takoe CUCTEMHBII YpOBEHb NPOEKTUpOBaHUA. Kakue MpUMUTUBBI IPUMEHSIIOTCS
Ha JaHHOM YPOBHE.

10. B uém 3axmroyaeTcss TMPUHIUIT YIPABJICHHS CIIOXKHOCTBIO (aOCcTparupoBaHue) IMpH
pa3pabOTKe JIEKTPOHUKH.

11. KakoBa coBpeMeHHas uHppacTpykTypa npouspojactsa 1C.

12. Yo npencraBistoT co00i KpeMHHUEBBIE (haOPHUKH.

13. Yro Takoe IP-6i0k.

14. Knaccugwukamus [P-610k0B

15. B uém ornune nporpammusbIx |IP-6510k0B ot annapatsbix IP-010ko0B.
16. Yro npexncrasisroT coboii Tornonornueckue |P-6moxu.

17. Dransl npoexkTupoBanus 3akaznoi MC.

18. Orans! npoektupoBanus C Ha cTaHAAPTHBIX SYEHKaX.

19. Dramnbl npoekTupoBanus cxembl Ha 6aze [IJIUC.

20. Yposens npoexktupoBanus RTL.

21. Yposens npoextupoBanus ESL.

22. O6mmit mapmpyt npoextupoBanus CHK.

23. Yro takoe GDSII ¢popmat?

24. B yéM 3akiro4aeTcs 3Tal KOHUENTYaJlbHOTO MPOSKTUPOBAHHUS.

25. Yro Takoe (hyHKIIMOHANIbHAs BepHUPUKaIIUSL.

26. Dtanbl GU3NIECKOTO MMPOSKTUPOBAHMSL.

27. B uém 3akimogaeTcs sTan IJIaHUPOBAHUS KPUCTAILIA.

28. B uém 3akirogaeTcs 3Tan HepapxXudeckoro BpeMEHHOTO TUITAHMPOBAHUSI.
29. B uém 3akioyaercsi BpeMEHHON aHaJu3.

30. Yro Takoe A3bIk onucanus annapaTtypst HDL.

31. Y10 Takoe JIOTHUYECKUI CUHTE3 CXEMBIL.

KOHTpOJIBHBIe BOIIPOCHI IO UTOTraM OCBOCHUS TEMbI 3:

Onucanue apxuTekTypsl ¢ ucnonb3oBanne UML-mogo0HBIX S3BIKOB.
Ornucanne apxuTeKTyphl ¢ ucrnoib3oBanue ADL u PDL s3p1koB.
Kakune CAIIP pa3pa6otku MC BbI 3HaeTe?

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

Yro Takoe A3bIK onucanus annapatypst HDL.

bubnuorteka Buzyanuzamuu TLM.

Cpena monenupoBanus ModelSim.

S3b1k onucanusa cucteMHoro yposas SystemC. Cdepa npuMeHeHusI.

SI3bIk ommcanus cucteMHoro yposas SystemVerilog. Chepa npumenenust.



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

S3p1k onucanus anmapatrypsl VHDL. Cdepa npumenenus.

SI3bik omucanue anmaparypsl Verilog. Chepa npumeneHwusl.
Merononorust npoektupoBanus SystemC.

VYpoBuu mozaenupoBanus B SystemC.

[Toroku SystemC, ux UCIIOJI30BAHHUE.

Mopenu Beruucienuit SystemC.

Arnmapartsbie oToku B SystemVerilog.

CHHXPOHHOE B3aUMOjIeHCTBHE MeX Iy moTokamu B SystemVerilog.
ACHHXPOHHOE B3aMMOJICHCTBHE MEX 1y oToKaMu B SystemVerilog.

Hurepdeticer B SystemVerilog.

KOHTpOJIBHBIC BOIIPOCKHI 110 UTOraM OCBOCHUA TCMbI 4.

© o N o

16.

O06006mEnnas apxuTeKkTypa cucteMm Ha kpuctaiie Zyng-7000.

CrpykTypHasi cxema KOHTpoJulepa HpsAMoro jaocrtyna k namsté DMA nHa kpucramie
Zynq7000.

Cucrema npepsiBanmii mporeccopHoro 6moka APU Ha kpuctamte Zynd-7000.
uHTepdeiica BHENIHEH ONepaTHBHON CHHXPOHHON JHHAMHYECKOH MaMATH Ha KpHCTaJlIe
Zyng-7000.

CtpyKTypHas cxemMa KOHTpoJulepa uHTepdeiica BHemmHei crarndeckoi namsatu SMC Ha
kpuctaiie Zyng-7000.

CrpykTypHast cxema KoHTposutepa uarepdeiica Quad-SP1 na kpucramie Zyng-7000.
CrpykrypHas cxema koHTpoiuiepa uatepdeiica SD/SDIO Ha kpucramie Zyng-7000.
CrpykTypHas cxema KoHTposuiepa uarepdeiica USB 2.0 Ha kpuctamie Zynd-7000.

CrpykrypHast cxema koHTposuiepa Tri-mode Gigabit Ethernet Controller na xpucramie
Zyng-7000.

. CtpykTypHas cxema koHTpoJuiepa uHtepdeiica SP Ina kpucranne Zyng-7000.
11.
12.
13.
14.
15.

CrpykrypHas cxema koHTpoiuiepa uHTepderica UART na kpucramte Zyng-7000.
CTpykTypHas cxeMa KoHTpoiepa unTepdeiica 1°C na kpucramne Zyng-7000.
CrpykrypHas cxema korTposuiepa CAN-unTepdeiica va kpucramie Zyng-7000.
Opranu3zanus nopToB BBoa/BeiBojia o0miero HazHadenust GP1O na kpucranie Zynd-7000.

CrtpykTypHasi cxema TopTa BBOAa/BbIBoAa obmiero HasHaueHuss GPlIO Ha kpucramne
Zynq7000.

CrtpykTypHas cxeMa 010ka GOpMHUPOBAHUS TAKTOBBIX CUTHAJIOB MIPOIECCOPHON CUCTEMBI
Ha kpuctamie Zyng-7000.






IIpunioxenne 2

7. OueHo4YHBIe CPeACTBA /sl IPOBEACHUS IPOMEKYTOUYHOM aTTecTAlMH.

[MpomexxyTodHas aTTeCTalus KMEET LEIbIO OTNPENIEIIUTh CTEIICHb JOCTHKECHUS 3aIUIAaHMPOBAHHBIX PE3yIbTaTOB O0YYEHUS MO AUCHHUILTHHE (MOIYIIIO)
3a OIpeJIeJIEHHBIN Mepuo] 00ydeHus (CeMecTp) U MOXKET IPOBOJAUTHCA B OpME 3a4eTa, 3a4eTa ¢ OLIEHKOH, 9K3aMeHa, 3alIUThl KypcOBOIO IIPOEKTa
(paboThl).

JlaHHBIH pa3zien cOCTOUT UX ABYX IYHKTOB: a) IlnanHupyemble pe3yabTaThl 00yueHHs U OLIEHOYHBIE CPEICTBA JUIsl IPOBEACHUS IPOMEKYTOUHON
arrectauuu. 0) [Topsaok npoBeaeHNs NPOMEKYTOUHON aTTeCTallUH, I0KA3aTeNId U KPUTEPUH OLICHUBAHUS.

a) [lnanupyembie pe3yabTaThl 00y4eHHSI U OLIEHOYHbIE CPEACTBA [JIsl POBeAeHHs MPOMEKYTOYHON aTTeCTAllUM:

Kon WNHaukaTrop JOCTHKEHUS

OneHouHbIE CpeicTBA
HHJIUKaTopa KOMIICTCHIIN

[1K-2: Cniocoben pa3pabarsiBaTh MHHOBALIMOHHBIE CXEMOTEXHUYECKHUE PEILICHUS AJI1 COCTABHBIX YaCTeH pajlo3IEKTPOHHBIX CPENICTB PA3IUYHOTO
(YHKIMOHATBHOTO HA3HAYCHHUS.

IIK-2.1 Crioco0eH onpeneuTh PeKUMBI Bomnpocs! 11 NOATOTOBKH K 3a4eTy:
paboThI M YCIIOBUS IKCILTyaTalluu
PaINOdTIEKTPOHHBIX CPENICTB U
COCTABHBIX YaCTEH, MOJICKAIIX
MOJIEpHU3AIUU

— Yro Takoe cucreMa Ha KpUCTaJlIe.

— Kakue nnrepdeiicsl 1 KOHTposieps! BXoAAT B THIOBYI0 CHK.
— Knmaccudukanust CuK mo mpoueccopuomy sipy.

— Knaccudukanus CHK 1mo npon3BoIuTeIbHOCTH SJIpa U 4aCTOTE€ CUCTEMHOM IIHHBI.
— Knaccudukanus CHK no Habopy nntepdeiicos.

— Knaccugukanus CuHK no cpepe npumenenus.

— IIpeumymiectBa ucnonb3oBanus CHK.

— Cdepa npumenenus CuK.

— Yro takoe ASIC.

10. — Yto Takoe ASSP.

11. — Yro taxoe SoC.

12. — Yro Takoe SLI.

13. — Yto Takoe SOPC.

14. — Yro 3HauuT koHpurypupyemas SoC.

15. — Yo Takoe SiP.

16. — Yro 3HauuT anmaparHo3aBUCUMBbIe mporpamMmbl HAS.
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17. — IlonsTre miarhopMbl U IATPOPMEHHOTO TPOSKTHUPOBAHUSI.
18. — Onucanue apxXuTEKTypbl ¢ ucnonb3oBanne UMLIOTOOHBIX SI3BIKOB.

— Onucanue apxXuTekTypsl ¢ ucnosibzoBanne ADL u PDL

[K-2.2 Crioco0eH 3KCTIepTHO OIICHUBATH Bomnpoce! 111 IOATOTOBKM K 3a4€Ty:
T3 Ha HPOCKTUPOBAHUE [Iepeuncnure OCHOBHBIE 3TAllbl IPOU3BOACTBA CUCTEMBI HA KPUCTAJLIIE
MOZICPHU3NPYEMOTO Yro BKIItOUAET B ceds cnenudukanus Ha pa3padbaTsiBaeMyI0 CHCTEMY Ha KpPUCTAJLIE.
PaarO3IIEKTPOHHOIO CPEACTBA UYro BKJIIOYAET B ce0si BRICOKOYPOBHEBAS CIEIM(PHUKAIINS ApXUTEKTYPhl CHCTEMBI Ha
KpHUCTAaJJIE.

4. @yHKUMOHAIBHBIE TPEOOBaHMA K CUCTEME Ha Kpuctasuie. [IpuBenute npuMepsl

5. Jeranu nmnnemeHTanuu B cnequuKaluy CUCTEMbI Ha KpucTaie. [Ipusenure
IIPUMEPBHL.
KaxoBa nepapxus NpoeKTUpOBaHUSA CUCTEMBI HA KPUCTAJLIE.
Yro Takoe KpEMHMEBBIN YPOBEHb IPOEKTUPOBaHMsl. Kakue mpuMUTHBEI IPUMEHSIOTCS
Ha JIaHHOM YPOBHE.
YTt0 Takoe TPaH3UCTOPHBIN YPOBEHBb NPOEKTUPOBaHUs. Kakne NpuMUTHBBI
IIPUMEHSIOTCS Ha TaHHOM YpPOBHE.
YT0 Takoe BEHTUJIBHBIM YPOBEHb IPOEKTUPOBaHUA. Kaknue NpuMUTHBBI IPUMEHSIOTCSA
Ha JaHHOM YPOBHE.
Yro Takoe perucTpoBblii ypOBEHb NPOEKTUPOBaHUs. Kaknue npuMuTHBEI
IIPUMEHSIOTCS Ha IAHHOM YpPOBHE.
Yro Takoe nponeccCOpHbIl ypOBEHb MPOEKTUPOBaHUs. Kaknue npuMUTHBEI

I1K-2.3: PazpabarsiBaeT apxuTeKTypYy, Bonpocs! 11 NOATOTOBKH K 3a4eTy:
(GyHKIHMOHAIBHBIE, CTPYKTYPHBIE U O060061mEnHas apxuTekTypa cucrteM Ha kpucramuie Zynq7000.
NPUHIUIHATBHBIC CXEMbI H3/ICITHI CrpykTypHas cxema KOHTpOJIIEpa MpsIMOro Aoctyna k naMmsati DMA Ha kpucraiie

Nurepuera Bemeit (IoT)

Cucrema npepbiBanuii nporueccopHoro 610ka APU Ha kpucramie Zyng-7000.
uHTepdeiica BHENIHEH onepaTUBHOW CUHXPOHHOMN JTWHAMUYECKOW MaMsTH Ha

kpucrtaiie Zyng-7000.

CrpykTypHas cxema KOHTpoJiiepa uHTepdeiica BHeHIHel ctarnueckoi mamsitu SMC

Ha kpuctaiuie Zyng-7000.




CrpykrypHas cxema koHTposuiepa uarepdeiica Quad-SPI na kpucramie Zyng-7000.
CrpykTypHas cxema konTposiepa uarepderica SD/SDIO na kpucramie Zyng-7000.

0) [lopsinok MpoBeeHUsI MPOMEKYTOYHOMH aTTeCTANMHU, MOKA3aTe/JH U KPUTEPHH OIlEHUBAHMS:

[TpomexyTouHas aTTecTamus Mo TUCHUIUTHHE «Y CTPOKUCTBA JICEKTPOHHON TEXHUKH Ha KPUCTAIUIAX» BKIIFOYAET TEOPETUUECKHE BOTIPOCHI,
IMO3BOJIAIONIUMC OUCHUTDb YPOBCHDb YCBOCHU A 06y‘-IaIOHII/IMI/IC$I 3HaHI/If/'I, " IPAKTUYCCKUE 3a/laHUs, BBIABJIAIOINE CTCIICHD C(bOpMI/IpOBaHHOCTI/I YMGHI/If/'I u
BIIQJICHUM, IPOBOIUTCS B (hopme 3auéTa.

[TokazaTenu U KpUTEPUH OLICHUBAHMS 3a4€Ta:

— Ha OLCHKY «BaYTCHO» — O6yanOHIHI>'IC${ ACMOHCTPUPYCT BBICOKMH UITH CpeI[HI/Iﬁ YPOBCHb C(l)OpMI/IpOBaHHOCTI/I KOMIIETEHIIMI: OCHOBHBIE 3HaHMH:,
YMCHU OCBOCHBI, HO JOITYCKAarOTCA HC3HAUUTCIIbHBIC OIJ_II/I6KI/I, HCETOYHOCTH, 3aTPYAHCHHUS IIPU aHAITUTUYCCKUX OIICpaAlUiIX, [ICPECHOCC 3HAHUM U
YMGHI/If/'I Ha HOBBIC, HCCTAHAAPTHBIC CUTYAllUH.

— Ha OLICHKY «He 3aYTeH0» — 00yJarolLuiics JeMOHCTpUpyeT 3HaHus He Ooiee 20% TeopeTHYecKoro MaTrepuana, 10IMyCcKaeT CylleCTBEeHHbIE OITNOKH,
HE MOXET I10Ka3aTh UHTEJUIEKTyaJIbHbIE HABBIKY PELIEHUS IIPOCTHIX 3a/1a4.



