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Bcero - (0,6 yaca

MockgBa 2023



NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu BapuHoB A.[.
[IpenomaBaTelib NaerTbnratop Rag8el1318-BarinovAD-TL38ecal A.Jl. bapunoB
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
PyKOBOI[HTeHL w Ceenennn o enagensue L3N M3K
00pa3oBaTelbHOMI T—— Eapnrios AL
POTrpaMMBI WaenTumratop Rag8e1318-BarinovAD-T138ecaf Al BapI/IHOB
(IOJDKHOCTD, ydeHas CTeHeHb, yUeHOe (moamucs) (pacmudpoBKa MOIIHCH)
3BaHHE)
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
o Ceeaenun o Bnagensue L3N M3K I/I H
3aBCI[YIOIJ_II/II/I . L i Bhanenel, MWPOLIHWKOBa W.H. o
BBIITYCKAIOIIEH Ka(be,HpBI * Mal + Wpentupukatop  Rd1db27a5-MiroshnikovalN-70caf8 MI/IPOH_IHI/IKOBa
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (moamucs) (pacmudpoBKa MOIIHCH)

3BaHHE)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

ear ocBOeHUS IMCIHHUILIHHBI:

COCTOMT B M3y4YEHUHM s3bIKa OIKCAHUS almaparypsl,

NPUMEHSIEMOTO B IPOEKTUPOBAHUH IIU(PPOBBIX HHTETPATBHBIX CXEM

3agaun AMCHMIIINHBI

- OCBOUTH OCHOBHBIE KOMITBIOTEPHBIE TEXHOJIOTUH, TPUMEHSEMBIE ITPH MTPOSKTUPOBAHUN
U(PPOBBIX UHTETPATHHBIX CXEM;

- U3YYUTh HA IPAKTUKE OCOOCHHOCTH NMPUMEHEHHSI OT/ICIbHBIX MPOTPAMMHBIX MTPOYKTOB;

- U3YYHUTh SI3BIK OMKMCAHUS alllapaTypbl BBICOKOTo ypoBHs - VerilogHDL;

- chopMHpOBaTh HABBIK HAITMCAHUS TECTOBBIX CTEHIOB (testbench);

- copmupoBath HaBbIK Bepudukanun HDL-onucanus npoexra,

- U3Y4UTh pabOTy OCHOBHBIE (DYHKIIMOHAJIBHBIC Y3JIbI KOMOWHAIIMOHHOHN H
MIOCJIEIOBATEIIbHOCTHOM JIOTHKH.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHIi !

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHXKEHUS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

OIIK-4 criocoben
pa3pabaThiBaTh U
MPUMEHSITh
CIeIUATU3UPOBAHHOE
IPOrpaMMHO-
MaTeMaTHIECKOe
obecrnieueHue s
MIPOBEJICHUS UCCIEOBAHMI
U peUICHHs] MHKEHEPHBIX
3a1a4y

NJ1-1omk-4 3HaET METOABI
pacdera, IPOCKTUPOBAHU,
KOHCTPYMPOBaHUS U
MOJICPHH3ALIUN YIEKTPOHHON
KOMITOHEHTHOM 6a3bl C
HCIIOJIb30BAHUEM CHCTEM
aBTOMATU3UPOBAHHOTO
IIPOEKTUPOBAHUSA U
KOMIIBIOTEPHBIX CPEZCTB

3HaThb.
- BUbI U IIPUHIUAII pa6OTBI

MYJIBTHIIJICKCOPOB U ACMYJIbTUIIIICKCOPOB;

- BUJIbI U TIPUHIIMI PabOThl CyMMAaTOpPOB;
- BHJIBI M IPUHIIAT Pab0THI U (PaTOPOB U
nemudpaTopos;

- BUJIBI M IPUHIIAIT PaOOTHI TPUTTEPOB;

- BUJIbI U IPUHIIUI PAaOOTHI PETUCTPOB U
CYETUYHMKOB,;

- IPUHIIUI IPOSKTUPOBAHUS IUPPOBBIX
CXEM C UCTIOJIb30BaHNE KOHEUHBIX
aBTOMATOB.

I1K-1 Criocoben
y4acTBOBaTh B
POEKTUPOBAHUH
MIOJTYIIPOBOTHUKOBBIX
npubOpoB U / nin
UHTETPATIbHBIX CXEM

NJI-3nk-1 Mcnons3yer
CpeICTBa aBTOMATH3ALMH
CXEMOTEXHHYECKOTO
NPOCKTUPOBAHUS B MPOIIECCE
npoektupoBanusi CPD-010K0B
U (POBBIX UHTErPATbHBIX
cXeM

YMETB:
- IPUMEHATh KOHECYHbIE aBTOMATHI JIJIs

MIPOCKTUPOBAHUS ITU(DPOBBIX CXEM;

- (hopmupoBaTH U MOAETUPOBATH
CTPYKTYPHOE OMMMCAHUE CXEMBI;

- popmupoBaTh moseneHueckoe HDL-
onuvcanue, npon3Boautb RTL-cuHTE3 1
MOJETIUPOBATh MYJIbTUIUIEKCOPBI U
JIEMYJIbTUILIEKCOPBI;

- popmupoBath moseaeHueckoe HDL-
onvcanue, npon3Boautb RTL-cuHTE3 1
MOJEIUPOBATh CYMMAaTOPBIL;

- ¢popmupoBats oBeaeHYeckoe HDL-
onucanue, npou3Boautb RTL-cunTe3 1
MOJIETTUPOBaTh MU(PaTOPHI U
nemudpaTopsl;

- popmupoBats oBeaeHYeckoe HDL-
onucanue, npou3Boautsb RTL-cunTe3 1
MOJIEJTUPOBATH PETUCTPHI U CYETUYUKH.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JucuumirHa OTHOCHTCS K OCHOBHOM Ipo(eCCHOHAIbHOW 00pa3oBaTeNbHONl Iporpamme
TBepaoTenbHas MHKpO- U HaHodlekTpoHuka (mamee — OIIOII), nanpaBnenus noxaroroku 11.04.04
DJEeKTPOHMKA U HAHOZJIEKTPOHUKA, YPOBEHb 00pa30BaHMs: BhICIIEe 0Opa30BaHUE - MarucTpaTypa.

TpeOGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:

- 3HaTh OCHOBBI OYyJIeBOM anreOphl Ha ypoBHE OakalaBpuara

- 3HaTh OCHOBHBIE IU(poBsie npumuTussl ("N", "MJIN", "HE") na ypoBHe OakanaBpuara

- 3HaTh OCHOBHbIE BUIbl KOMOWHAIIMOHHBIX CXEM U UX pabOTy: MYJIbTUILIEKCOP, AEMYJIbTUILIIEKCOP,
cyMmmarop, mmdparop, aemudparop Ha ypoBHE OakagaBprara

- 3HATh OCHOBHBIE BHJIBI TPUTTEPOB U UX padoTy (RS-, D-, JK-, T-) Ha ypoBHe OakanaBpuara

- 3HaTh OCHOBHBIE UJBI MOCIEI0BATEILHOCTHBIX CXeM (CUYETUYMK CYMMUPYIOIINH, TapauieIbHbIH
pErucTp, CABUTOBBIIM perucTp) Ha ypoBHe OakajgaBpHara

- ymeTh [IpoeKTHPOBATH JIOTHYECKYIO CXEMY Ha JIOTHUECKUX JIEMEHTaX Ha OCHOBE JIOTUYECKOTO
BBIPAXKCHHS

Pe3ynbrarel 00y4eHus1, MOTy4Y€HHbIE TPH OCBOCHUU JUCHUIIINHBI, HEOOXOUMBI TIPU BBHITOTHECHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl § 5| e ™
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOIHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 [IpoextupoBanue 4 1 - - 1 - - - - - 3 - Camocmoamenvnoe uzyuenue
dpoBBIX meopemuuecKo20 mamepuana:
MHTETPAJBHBIX CXEM CamocTosTensHas NOATOTOBKA 110 MaTepHaiam
11 Konuenmuu 4 - - 1 - - - - - 3 - paszena corjlaCHO METOAMYECKUM
MIPOCKTUPOBAHHUSI PEKOMEHIALUSIM
dpoBBIX Iloozomogka pacuemuslx 3a0anuii:
MHTETPAJBHBIX CXEM BeImosHeHHe pacuETHOTO 3a1aHNsA
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOB:
[1], ctp. 439-460
[3], ctp. 1.1-1.43
2 CHuHTE3 TOTHYECKUX 5.7 - - 1 - - - - - 4.7 - Iloozomoeka pacuemusix 3a0anuii:
CXeM BrlinosiHeHUE pacu€THOTO 3aJaHUs
2.1 3amaya cuHTE3a 5.7 - - 1 - - - - - 4.7 - Camocmoamenvroe uzyuenue
KOMOHMHAIIMOHHBIX U H1e0PeMu4ecKoz0 Mamepuana:
MOCJIEI0BATELHOCTHBI CamocrosiTenbHas NOATOTOBKA 110 MaTepHaiam
X JIOTUYECKHX CXEM U pasjierna corjiacHO METOINUECKHM
OCHOBHBIE JTaIbl €& pEeKOMEHIaLUsAM
peuieHust H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:
[1], ctp. 91-140
3 OCHOBHBIE Y3JIbI 134 - - 62 - - - - - 72 - H3yuenue mamepuanog iumepamyprbix
1 (poBBIX UCHIOUHUKOB:
UHTErPAJIbHBIX CXEM [1], cTp. 150-185
3.1 KoMmOunanmuonnas u 8 - - 4 - - - - - 4 - [2], cTp. 46-66, 77-89, 107-120, 143-169
MOCJIEIOBATEIEHOCTHAS [3], cTp. 2.3-2.34, 3.3-3.26, 4.3-4.23, 5.25-5.48,
JIOTHKH 6.10-6.24, 8.3-8.26
3.2 MynbTHILIEKCOPBI U 10 - - 4 - - - - - 6 -




JeMYJIbTUILIEKCOPBI
3.3 udparops! u 24 12 - - 12
e paTopel.
IIpeob6pazoBarenu
KOZIOB
3.4 CymMMaTopsI 26 12 - - 14
3.5 Peructpsl u cuéTunku 22 10 - - 12
3.6 Koneunsle aBTOMaThI 26 12 - - 14
3.7 OpHOTIOpTOBAS 18 8 - - 10
peTUCTpOBas MaMsITh
3adeT ¢ OLIEHKOM 0.3 - - 0.3 -
Kypcosas padora (KP) | 36.0 - 16 0.3 15.7
Bcero 3a cemecTp 180.0 64 16 0.6 95.4
Hroro 3a cemecTp 180.0 64 16 4 0.6 95.4

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanpHble KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padoram; ['K- rpymnmoBsie KOHCYIbTallMK 1O pa3ieinaM
mucuuiuinHel; CP — camocrostenbHas padora crynenTa; UKP — unas konraktHas padota; TK — Texymumii KoHTposb; [TA — npomexxyrouHas
aTTecTanus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ilpoexmuposanue yu@dposvlx UHMezpaIbHbIX cXem

1.1. KoHuenuuu npoekTUpoBaHus HUPPOBBIX UHTETPATBHBIX CXEM

Knaccugpukammss CBUC. Bocxonsmee wu  Hucxomsmee npoektupoBanue. CBUC
nporpaMMupyemMoi Joruku. Crenuaau3upoBaHHbIE HHTErpajbHbIE CXEMbl — JOCTOMHCTBA U
Henocrtarku. Crtpareruu mnpoektupoBanusi.. CpenctBa omnucanus npoekta CBUC B cucremax
aBTOMAaTU3UPOBAHHOIO MpoeKkTupoBaHus. HMepapxus npoekrta. HampaBieHus mnpoeKkTHpOBaHUs
CBUC: noBeneHveckass 00acTb, CTPYKTYpHasi 001acTh, Tomosorndeckas obnacts. CTpyKTypHas
JICKOMITO3ULIMS ITpoeKTa. Perynspusanus npoexra..

2. Cunmes 102U4ecKux cxem

2.1. 3agaya cuHTe3a KOMOMHALIMOHHBIX U M10CIIE10BaTEIbHOCTHBIX JJOTMUECKUX CXEM U
OCHOBHBIE JTallbl €€ PELICHUs

CuHte3 1u@poBBIX YCTPOMCTB 3BPUCTHUYECKHM U (opManbHbIi. BbICOKOYpOBHEBBIN CHHTES.
Jlormueckuii cunte3. ByneBsl Gpynkumu. @opmel npeacraBieHus. basuc cuHTe3a. OnrTuMu3anus
JBYXyPOBHEBBIX IIPEICTaBICHUMN. OnTummszanus MHOT'OYPOBHEBBIX IIPEICTaBICHUM.
Texnonormueckoe orodpakenue. Cunre3 no ommcanuio Ha HDL u TexHOMornaeckoe oToopaxenne
CX€MBI B 331aHHBIN Oa3uc..

3. OcHogHbie V3ibl YUupposvix UHMeSPalbHbIX CXeMm

3.1. KomOuHanyoHHas 1 MociieI0BaTeIbHOCTHAS! JIOTHKU

SAzpiku HU3KorO (Altera HDL) u Boicokoro yposHei#t (VHDL, Verilog). OcHoBrI si3bika Verilog.
VYpoBHu aOctpakuuii. OOBEKTH MpoeKTa. ApXUTEeKTypHbIe Tesna. OnepaTopsl 0s10koB. IIporeccsl.
Knaccet 00bexktoB. Tumnbl pansbiXx. Omnepauuu. Omnepatopsl ynpasieHus.. MojaenupoBaHue
NapauIeIbHOCTH. MonenupoBanue KOMOWHAIIMOHHON JIOTHKHU. MonenupoBaHnue
nocneaoBarenbHOM Joruku. MogenupoBanue Ha ypoBHe WMC. Omnpenenenne u  oOuue
xapakrepuctuku Moxenu ypoHa HMC. Crpykrypsl monenei yposHa HMC.. Mopenuposanue
3ajgepxkek. ['padsr mopeneir mpoieccoB. Bpemennoe mopenupoBanue. Omnepatopbl KOHTPOJIS
BPEMEHHBIX IapaMeTpoB. MonennpoBanue BHYTPUCUCTEMHBIX COECIUHEHM.
MynbTUIUIEKCUPOBAaHUE CUTHAJIOB. MHOTrO3HAaYHas JIOTHKA..

3.2. MynbpTUIIIEKCOPHI U AEMYIbTUILIEKCOPBI
MynbTumiexcopsl. [lomHerit 1 HenmomHbIN MyabTUILIEKCOP. CenekTop. JeMynIbTUILIEKCOPHI.

3.3. Hudpatops! u nemmudparopsl. [IpeodpazoBaTenu Ko 10B
[Mudpatop. Ilpuopurernsiii mudparop. Hemmdparop. IIpeodbpasosarenn komos. Kox I'pas.
Kon /IxoHcoHa. YHaApHBIN KOZ.

3.4. Cymmaropsl

CymmaTop €O CKBO3HBIM (IOCIIENOBAaTENbHBIM) IepeHocoM. (CymMMmaTop € YCKOPEHHBIM
(mapauienbHbIM) niepeHocoM. CymMMaTop ¢ napaienbHO-NapauleIbHbIM nepeHocoM. Cymmarop ¢
YCIIOBHBIM IIEPEHOCOM.

3.5. Peructpsel v CUETUMKH
Peructpet mamstu. CaBuroBble peructpbl. CUETUMKHM CYMMHPYIOLIUNA, BBIYMTAIONIUMN, C
3aJIaHHBIM KOA(DPUITMEHTOM CcuéTa.



3.6. Koneunsie aBTOMAThI
[Tonsitne xKoHewHoro aBromarta. ABToMarel Munmu u Mypa. CoctossHusl aBTOMara. Ta0iuIlsl
Mepex0I0B U BBIX0I0B. ['padbl mepexoaoB.

3.7. OnHONOPTOBAsI PETUCTPOBAS NAMATH
[TocrosinHOEe 3anommuHaromee ycrpoiictBo (II3Y, ROM). OnepatuBHOe 3aroMHUHAroIIEe
yctpoiictBo (O3Y, RAM).

3.3. TeMbl NPaKTHYECKUX 3aHATHH
1. Konuenmuu npoekTUpoBaHus HUPPOBBIX HHTETPAIbHBIX CXEM;
2. OcHoBblI s13bIKa Verilog. 3agada cuHTe3a KOMOMHAIIMOHHBIX U MTOCIIE0BATEIHHOCTHBIX
JIOTUYECKHUX CXEM U OCHOBHBIE JTAlbl €€ pelIeHHUs;
3. KomMOuHaIMoHHAs U HOCICA0BATCIILHOCTHAS JIOTUKH,
4. MynbTUILIEKCOPHI U JEMYIbTHILIEKCOPBI;
5. udpatops! u gemudparopsl. [IpeodpasoBarenu Koa0B;
6. Cymmaropsl;
7. Peructpsl U CY4ETUHKY;
8. Koneunkle aBTOMATHI;
9. OnHomopTOBas MAMSITh.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPEyCMOTPEHO

3.5 KoncyabTauuu

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT

1 Cemectp
Kypcosas pabora (KP)
Temsbl:
- 1. Jlenutens IBYX Y4eTHIPEXPA3PAAHBIX AECATUUHBIX Uyncell 2. ACHHXPOHHBINA CABUIOBBIM perucTp
Ha MyJIbTHILIEKcopax 3. Pacué€r kBampaTHOTo KOPHS TPEXPA3psIHOTO JECATUIHOTO YUCIIa
I'padguk BbINOJHEHHA KYPCOBOIO IIPOEKTA

Henens 1-4 5-8 9-10 |11-13|14-15 | 3auerHas

Paszen 1 2 3 4 5,6 3ammra
KypCOBOTO KYpCOBOTO
IPOCKTA MpOeKTa

O0BeM 5 25 25 25 20 -
pasnaena, %

BrimonneHHsiii | 5 30 55 80 100 -
00BeM
HapacTaIOIIM
urorom, %

Howmep pasnena | Pasnmen xypcoBoro npoekra

1 O3HakoMJIEHHE C 33/1aHUeM Ha paboTy, allrOpUTMOM aHaN3a 1
XapaKTEPUCTUKOMN HUCXOJHBIX JAHHBIX KYpCOBOM pabOTHI

Amnanus HNCXOJHBIX JAHHBIX U OMMPCACIICHUC aJITOPUTMA pa60TBI CXCMBI

dopmupoBaHue QPyHKIIMOHAIBHOM CXEMbI YCTPOHCTBA

dopmupoBanne HDL-onucanus cxeMbl 1 MOJEITMPOBAHNE

g wiN

Otmanka cxemsl Ha [TJIMC




\ Hanucanue nNosiCHUTEIIBHOM 3aIMCKU




3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3arIaHMpOBaHHBIC PE3YAbTAThl 00YUYEHUS 110

Howmep paznena
JUCUUILIMHEI (B

O1eHOYHOE CPECTBO
(THI ¥ HAUMEHOBAaHUE)

Konpr
JUCLUIIIINHE COOTBETCTBUU C
WHJUKATOPOB
(B COOTBETCTBUH C pa3zieiioM 1) n.3.1)
1] 2] 3

3HaTh:
MIPUHIIMII TPOEKTUPOBAHUS LIU(DPOBBIX CXEM C VLo + Jomaminee 3ananue/Koneunbie aBTOMAThI
HCIIOJIb30BAHUE KOHEYHBIX aBTOMATOB
BU/JIBI U TPUHLIUI PAOOTHI PETUCTPOB U CYETUUKOB " . JlomamHee 3ananne/OqHONIOPTOBAs TAMSITh

Lo Jomainee 3aganue/IlocnenoBaTeIbHOCTHBIE CXEMBI
BU/JIbI U IPUHIIUI PAOOTHI TPUTTEPOB W-1onk-4 + Jlomamnee 3ananue/[locnenoBareIbHOCTHBIE CXEMBI
BU/JIBI U IPUHLIUI PAOOTHI MKU(PATOPOB U VT-Lors + JHowmarmnee 3ananne/Moienn ypOBHS PETUCTPOBBIX
aemungpaTopoB ) nepesay KOMOMHAIIMOHHBIX CXEM
BU/JIbI U IPUHLIUI PAaOOTHI CYMMATOPOB W-1lonk-4 + Jlomamnee 3ananune/Cymmartopsl. BpemenHoii ananus
BU/Ibl U IPUHLIUI PAOOTHI MYJIbTUILIIEKCOPOB U WT-Lomis + JHomarHee 3amanre/Moienu ypoBHS PErHCTPOBBIX
JEMYJIBTUILIEKCOPOB nepeaay KOMOMHAIIMOHHBIX CXeM
Ymersb:
MIPUMEHATHh KOHEUHbIE aBTOMAThI JJ1s1 IPOEKTUPOBAHUS V-3 + JlomarHee 3aaHre/KoneuHnble aBTOMaThl
1IU(POBBIX CXEM
¢dopmupoats nosegeHueckoe HDL-onucanmue, Homarnee 3ananue/IlocnenoBaTeIbHOCTHBIE CXEMBbI
npou3BoauTh RTL-cunTe3 n mogenupoBats peructpbl 1 | M-3mk-1 +
CYETYUKU
dbopmuposats nosenenueckoe HDL-onucanwue, Jomamnee 3aganne/Moienu ypoBHS PETUCTPOBBIX
npou3BoauTh RTL-cunTe3 u moaenuposats mudparopsl | MA-3mk-1 + nepeaay KOMOMHAIIMOHHBIX CXEM
u aemudpaTopsl
dhopmupoBats nmosenenueckoe HDL-onucanwue, V-3 + Homamnee 3aganne/Cymmaropsl. BpemenHol ananus
pon3BouTh RTL-cuHTE3 M MOJENNpPOBATh CyMMaTOPhI
¢dbopmupoBats noseaenueckoe HDL-onucanue, JHomaminee 3ananne/Moienn ypOBHS PETUCTPOBBIX
npousBoauTh RTL-cuHTE3 M MOAENMPOBATH N-3nk1 + nepenady KOMOMHAIIMOHHBIX CXEM
MYJIBTUIUIEKCOPHI M IEMYJIbTUILIEKCOPBI
(dbopMHpOBaTh U MOAETHPOBATH CTPYKTYypHOE onucanue | MJ1-3nk-1 + + KonTtposnbHast pabota/CTpyKTypHasi U HOBEJCHUECKAs
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CXEMBbI

MOJECIIN ITPOCTBIX KOM6I/IHaHI/IOHHBIX CXEM
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

®dopma peanmszanuu: KommnbsrorepHoe 3aganue
1. Koneunsie aBToMathl ([lomamiHnee 3aganue)
2. Mopaenu ypoBHS peTMCTPOBBIX Mepeaad KOMOMHAIIMOHHBIX cxeM (JloMarHee 3amanue)
3. OnnonoproBas namsaTth ([Jomaiinee 3aganue)
4. ITocnenoBaTenbHOCTHBIE cXeMbl (JloMaliHee 3a1anue)
5. Cymmaropsl. Bpemennoit ananus ([lomaiinee 3aganue)

dopma peanuzauuu: ITucbmenHas padora
1. CtpyKTypHas U OBEAECHYECKAask MOJIEIH MPOCThIX KOMOMHAIIMOHHBIX cxeM (KoHnTponbpHas
pabora)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBISETCS NPUIOKEHUEM A.
bannbHO-pedTHHTOBAs CTPYKTYpa KypCcOBOil pabOThI SBIIETCS MpUIIokeHHueM b.

4.2 Ilpome:KyTOYHAS aTTECTALMS 110 JUCHUIIMHE
3auem ¢ ouenxou (Cemecmp Nel)
Cornacno aeiictBytomemy Ilonoxenuto o BAPC

Kypcosas paboma (KP) (Cemecmp Nel)
Omnpenensercs aevictpyronum [onoxenuem o BAPC

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 1 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO JUCHUILIMHE NPUBEIEHBI B (DOH/IE OLICHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Xappuc, [JpBug M. Lludposas cxemMoTexHHKa U apXUTEKTypa koMmbrotrepa = Digital Design and
Computer Architecture : [11BeTHOe u3anue] : nep. ¢ anri. / J»sun M. Xappuc, Capa JI. Xappuc . —
2-e u31., ucnp . — Mocksa : JIMK Ilpecc, 2018 . — 792 ¢. - ISBN 978-5-97060-570-7 ;

2. Vrpiomos, E. I1. [TudpoBas cxeMoTexHUKaA : yueOHOE TOocoOHe AJIs BYy30B IO HAlpPaBJIEHUIO
230100 "Uudopmaruka u BerauciutenbHas Texauka" / E. 1. Yrpromos . — 3-e u3n., nmepepad. u gon
. — CII6. : BXB-IlerepOypr, 2010 . — 816 c. - ISBN 978-5-9775-0162-0 .;

3. Pomanos A. 0., [Tanuyn 1O. B.- "Hudposoii cuntes. [Ipaktuaeckuit kypc", M3narenscTBo:
"JIMK IIpecc", Mockaa, 2020 - (556 c.)

https://e.lanbook.com/book/179492.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecreyeHue:
1. Office / Poccuiickuii makeT 0opUCHBIX MPOTrpamm;

2. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

3. Quartus;
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4. ModelSim.

5.3 UuTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bI JaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/
2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlNH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/

4. JnexTponHasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCHUITJIMHBI

Tun nomeeHus Homep ayauropun, OcHamenne
HauMCEHOBaHUue
Y4eOHble ayauTOpun K-105/1, CTOJI, CTOJI JUISI OPTTEXHUKH, CTOJ KOMITBIOTEPHBIH,
JUTS TIPOBEICHUS KomnbroTepHslit | CTyJ, TOCKa MeNOBasi, MyJIbTUMEIUNHBIN IPOEKTOD,
JIEKIIMOHHBIX 3aHATUN U KJ1acc KOMTIBIOTEP MePCOHATBHBIN, KOHIUIMOHED
TEKYIIEer0 KOHTPOJIS K-105/2, CTOJI MPEMNoIaBaTesl, CTOJ KOMIBIOTEPHBIH, CTYI,
KomnbrorepHsii JIOCKa MeJoBasi, KOHAUIMOHED
KJ1acc
Y4eOHbIC ayIuTOpUN K-105/1, CTOJI, CTOJI JUISI OPTTEXHUKH, CTOJ KOMITBIOTEPHBIH,
JUTS TIPOBEICHUS KomnbroTepHslit | CTyJ, TOCKa MeNOBasi, MyJIbTUMEIUNHBIN IPOEKTOD,
MPAKTUIECKHUX 3aHATHH, KJ1acc KOMIIBIOTEP MMePCOHATBHBIN, KOHJIUIINOHED
KP u KII K-105/2, CTOJI MPEMNoIaBaTesl, CTOJ KOMIIBIOTEPHBIH, CTYI,
KomnbrorepHsii JIOCKa MeJoBasi, KOHAUIUOHED
KJ1acc
Y4eOHbIe ayIuTOpUn K-105/1, CTOJI, CTOJI JUISI OPTTEXHUKH, CTOJ KOMITBIOTEPHBIH,
JUTS TIPOBEICHUS KomnbroTepHslit | CTyJ, TOCKa MeNOBasi, MyJIbTUMEIUUHBIN IPOEKTOD,
MIPOMEKYTOUHOMN KJIacc KOMITBIOTEP NEPCOHAIBHBIN, KOHIUIMOHED
aTTecTaluu K-105/2, CTOJI IIPENO/IaBaTelis, CTOJI KOMIBbIOTEPHBIH, CTYII,
KomnbrorepHsii JIOCKa MeJoBasi, KOHAUIUOHED
KJ1acc
ITomemenus nis K-105/1, CTOJI, CTOJI JUIsl OPTTEXHUKH, CTOJI KOMITbIOTEPHBIH,
CaMOCTOSTEIIbHOM KommbroTepHslit | CTyJ, TOCKa MeNoBasi, MyJIbTUMEIUNHBIN IPOEKTOD,
paboTHI KJ1acc KOMITBIOTEP MEPCOHATLHBIN, KOHJIUIINOHED
K-105/2, CTOJI PETOIaBaTeIsl, CTOJI KOMIBIOTEPHBIH, CTYII,
KomnbroTepHslit JI0CKa MeJIoBast, KOHIUITHOHEP
KJ1acc

ITomentenus mis
KOHCYJIbTUPOBAHUS

K-109/1, Kabuner
COTPYJIHUKOB Kad.
"QI/IH"

Kpecio pabouee, pabodyee MECTO COTPYAHUKA, CTOI
IUIsE pabOTHI C TOKYMEHTAaMH, CTYJI, mIKad s
JIOKYMEHTOB, IIKaQ A5 OACKAbI, CTOI
MUCHMEHHBIN, CTOJI JJISl COBEIIAaHUH, TOCKa
MeJIOBast, KOMITbIOTEPHAsI CETh C BBIXOJIOM B
NHuTepHet, MHOTOQYHKIIMOHAIBHBIN IIEHTP,
000pyI0BaHUE JUIS SKCIIEPEMEHTOB, KOMITBIOTED
MEPCOHANBHBIN, JOKYMEHTBI, KHUTH, YICOHHUKH,
nocoOust

ITomemenus s
XpaHeHUs
o0opyI0oBaHUS U
y4eOHOT0 MHBEHTaps

K-115, Cxnazg xad.
HaI/IHH

CTeJIJIaXK, MHBEHTaph Y4eOHBIH
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Cunre3 UG pPOBBIX UHTETPATBHBIX CXEM

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIIET0 KOHTPOJIS YCIIEBA€MOCTH 10 M CUUILIHHE:
CtpyKTypHas 4 MOBEACHYECKasi MOJIETIH MPOCThIX KOMOMHAIIMOHHBIX cxeM (KoHtponbHas

KM-1

KM-2
KM-3
KM-4
KM-5
KM-6

pabora)

Monenu ypoBHSI PETUCTPOBBIX Nepeay KOMOMHAIIMOHHBIX cxeM (JlomaliHnee 3aqaHue)

[TocnenoBarenbHOCTHBIE cXeMblI ([lomarHee 3aqanue)

Koneunslie aBToMaThl (lomalinee 3agaHue)

Cymmaropsl. Bpemennoii ananus ([lomaiinee 3aganue)

Opnomnoprosas namsTh ([loManiHee 3a1anue)

Buja npomexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

Nunexc KM- | KM- | KM- | KM- | KM- | KM-
Howep Paznen pucuuminHel KM: L 2 3 4 > 6
pasjena Al et Henens 4 5 8 12 14 15
KM:
1 [TpoekTupoBaHue MUGPOBBIX HHTETPATLHBIX
cXeM
11 KoHuenmuu npoekTupoBaHus U(OPOBHIX +
) MHTETPAJIbHBIX CXEM
2 CHHTE3 JIOTHYECKUX CXEM
3amaya cuHTe3a KOMOMHAIIMOHHBIX U
2.1 [MOCJIEI0BATEILHOCTHBIX JIOTHUYECKUX CXEM U +
OCHOBHBIE dTanbl € perieHus
3 OcHoBHBIE Y31IbI IU(PPOBBIX UHTETPATBHBIX
cXeM
31 KoMmOnHanmoHHas v mociie [0BaTeIbHOCTHAS +
' JIOTUKHU
3.2 MynbTUIIIEKCOPHI U AEMYIbTUILIEKCOPbI +
33 [MudpaTops! u gemudparopsl. +
' [TpeoOpazoBarenu KOI0B
3.4 Cymmatopsl +
3.5 Peructpel u cuérunku + +
3.6 Koneunsie aBTOMAaTEI +
3.7 OpnHomopToBasi perucTpoBas MaMsITh + +
Bec KM, %: | 10 15 15 25 15 20

15
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BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA

KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

Cunre3 UG POBBIX UHTETPATBHBIX CXEM

IIpuioxenue b

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

Hepeqenb KOHTPOJ/IbHBIX MEPOHPHﬂTI/Iﬁ TEKYIIEIr0 KOHTPOJAHA YCIIEBA€eMOCTH 110 KprOBOﬁ

padore:
KM-1
KM-2
KM-3
KM-4

KM-5
KM-6

O3HaKOMJICHHE C 3aJaHUEM

OO6cyxaeHne alropuTMOB ¢ PYKOBOAMTENIEM U BBIOOP OJHOTO U3 HUX
®opmupoBanue PyHKIIMOHAIBHOW CXEMbI MOJIYJISl 32 BBIYETOM CXEM BBOJIa M BHIBOJIA JTAHHBIX
®opmupoBanue HDL-onucanus 1 TeCTOBBIX MOAYJEH (YHKIMOHAIBHBIX Y3JI0B,

MOJICJIUPOBAHUE PAOOTHI CXEMBI
Jemonctpanus padotsl cxemsl Ha [IJIMC
HopmokoHTposib oopMIIeHHSI KypCOBOH pabOTHI

Bujx npome:xxyTouHoii arrecranmu — 3amura KP.

Wunexc KM- | KM- | KM- | KM- | KM- | KM-
Howmep Paznen xypcoBoro KM: 1 2 3 4 5 6
paznena MIPOEKTa/KypCOBOHM pabOThI Henens 4 8 10 13 15 15
KM:
O3HaKkoMJIEHHE € 3aJlaHuEM Ha paboTy,
1 AITOPUTMOM aHaJIN3a U XapaKTePUCTUKON +
UCXOJHBIX JJAHHBIX KYPCOBOM pabOTHI
5 AHanu3 UCXOJHBIX JaHHBIX U OMpeeeHue +
ajropuTMa paboThl CXEMBI
3 ®opmupoBanue GyHKIIMOHATHLHONU CXEMBbI +
YCTPOMCTBA
4 ®opmupoBanrie HDL-onucanust cxemsl U +
MOJICTTUPOBAHUE
5 Otmanka cxemsl Ha [TJIMC +
6 Hanucanue nosicCHUTENbHOM 3aUCKU +
Bec KM, %: | 5 25 25 25 10 10
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