MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroroBku/crnenuaibHocTh: 11.04.04 D1eKTpOHUKA U HAHOIIEKTPOHUKA

HaunmeHoBaHue 06pa30BaTeJI])H0]71 nporpamMmmabl: TBepZ[OTeJIBHaH MHUKPO- H HAHOJIJICKTPOHUKA, JIa3€pHasd U
ONTHYECKAasl H3MEPUTEJIbHAasl JJICKTPOHUKA

YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHHe - MarucTrparypa

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
IMPOEKTUPOBAHUE DJEKTPOHHBIX YCTPOUCTB HA BA3E ILIUC

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOI
NPOrpamMMblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.02.02.10

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 5;

Yacos (Bcero) no yueoHomy
MJIAHY:

180 yacoB

Jlekuuu

3 cemecTp - 16 yacos;

HpaKTuquKne 3aHATHA

3 cemecTp - 16 yacos;

JlabopaTopHbie padoThI

3 cemectp - 32 yaca;

Kouncynbranuu

3 cemecTp - 18 yacos;

CamocTrosiTesibHasi padoTa

3 cemectp - 93,2 yaca;

B ToM unciae Ha KII/KP

3 cemectp - 15,7 yacos;

HNnasa koHTakTHas padora

3 cemecTp - 4 yaca;

BKJIIOYas:
KontpoabsHas padora
Cemunap

IIpomeskyTouHast aTTecTALUS:

3amuTa KypcoBoii padoThI
JK3aMeH

3 cemectp - 0,3 yaca;
3 cemectp - 0,5 yaca;
Bcero - 0,8 yaca

Mocksa 2024




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
CeepeHuna o snagensue U3MN M3K

Bnageney, Moponkos A.1O. o
[IpenoaBaTenn [T — R50de0749-PoroyKovAY-558a93C A 1O. ITopoiikoB
COI'JTACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
P%,KOBO'HHTCHB o Ceenennn o enagensue L3N M3K H.M.
V) pagoBaTeHLHOH Bnageney, CKopHAKoBa H.M,
IIPOrPAMMBI Vnernrngmarop  RO84920bc-SkorniakovaNM-67f74b CKOpHSIKOBa

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3U»

o o Ceefenua o Bragensue L3N M3aKn
3aBez[y}ogmH BBIITYCKaIOIICH Lo UL Brageney CKopHsKoBa H.M. HM.
kadenpoi - MU ¢ Vasrrndmarop__ ROBA920bC-5korniakovaNM-67174b CKopHSIKOBa




1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Leanb ocBOeHMsI TUCHUILIMHBI: V3ydeHne TPOCKTUPOBAHUS YCTPOWUCTB NU(PPOBON 3IIEKTPOHUKH

Ha 0a3e MPOrpaMMHUPYEMbIX JTIOTUIECKIX UHTETPATBHBIX CXEM.
3agaum QM CHMILTHHBI

- OcBOEHHUE TEOPETHUECKUX OCHOB IMPOECKTUPOBAHMS YCTPOUCTB LHU(POBOI 37EKTPOHUKH;
- [IpnoOpeTenre npakTHUECKUX HABBIKOB PaOOTHI C MPOrPaMMHUPYEMbIMU JIOTHYECKUMU

HWHTCIrpaJIbHBIMH CXECMaMU

- [IpuoOperenune HaBbIKa IPUHUMATh U 00OCHOBBIBATh KOHKPETHBIE TEXHUYECKUE PELICHUS IPU
IIPOCKTUPOBAHUM PA3IIMYHBIX JJIEKTPOHHBIX YCTPOMCTB.

dopmupyembie y 00yJaronerocs KOMNeTeHIUH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa n HaumMeHoBaHue
KOMIIeTeHIIUH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIIeTeHIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHUs

[IK-1 Cniocoben
IPOBO/INTH, COPOBOXKIAThH
paboThl, OpraHU30BBIBATH
o0ydeHue nepcoHaa 1o
IPOEKTHPOBAHUIO U
KOHCTPYHUPOBAHUIO
Ja3epHBIX U ONITUYECKUX
U3MEPHUTEIBHBIX TPUOOPOB
¥ KOMIUIEKCOB

WJI-2mx-1 YMmeer pematsb
n300peTaTesIbCKue 3a1a49u U
pa3zpabaThIBaTh
WHHOBAI[MOHHBIC IIPUOOPHI
KBAaHTOBO-OIITUYECKUX CUCTEM
Y KOMIUIEKCOB

3HATh:
- YcTpoiicTBO MUKpOIIpOIieccopa 00IIero
HA3HAYCHUS C IPUMEHEHHUEM apXUTEKTYPhI
ARM.

[1K-2 CriocobeH mpoBOIUTh
HCCIIEI0BaHUS U
peaNTM30BBIBATh IPOCKTHBIC
pelieHus ¢ TOMOIIBIO
JA3€pHBIX U ONTUYECKUX
HU3MEPUTEIIBHBIX PUOOPOB
1 KOMIIIEKCOB

N/I-2nk-2 YMeeT npoBOIUTH
HUCCICOOBAHUS U
pEaaTn30BBIBATH MPOEKTHBIE
pELICHHS C TIOMOIIBIO CPEJICTB
ABTOMATH3AIMH IS JTA3EPHBIX
" OIITUYCCKUX I/I3M€pI/ITeJ'II)HI)IX
puOOPOB U KOMIUIEKCOB

3HATH:
- YCTpoicTBO MUKpOIpOIieccopa 0011ero
HA3HAYEHUS C IPUMEHEHUEM apXUTEKTYpPbI

MIPS.

PTIK-1 CriocoGeH pemathb
3a/1a4u IU(QPOBU3ALINU B
cBoel mpodeccuoHaTbHON
obnactu

W/I-1prk-1 3HaeT cpeacraa
IPOTPAaMMHOTO
MOJICITUPOBAHUS U
anmapaTHOTO MaKeTUPOBAHHS
obnactu cBoei
npodeccuoHaNbHOM
JCSITeTbHOCTH

3HATh:
- SI3bIKM onMCaHMs anmapaTypsl AJIs
peanuzanuu QyHKIIMOHATBHBIX y3JI0B
YCTPOUCTB IU(PPOBON AITEKTPOHUKH;

- SI3bIK accemOrepa Asst apXUTEKTYPBI
MIPS.

PIIK-1 Cnocoben pematb
3a/1auu udpoBU3aIuu B
cBoei nmpodeccruoHaIbHON
obrnactu

WJ1-2pnk-1 BnageeT HaBpIKaMu
MIPOTPaMMHOTO
MOJICJIMPOBAHUS, allllapaTHOTO
MaKETHUPOBAHUS U
HKCIIEPUMEHTAIBHBIX padoT B
001acTH CBOEH
npodeccuoHaNbHOMI
JIeATEIIbHOCTH

YMETB!
- CozaBath mporpammsl Juist 00paboTKH

JIAHHBIX Ha A3BIKE accemouiepa JJis
apxutekTypsl MIPS.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JucuumnimHa OTHOCHUTCS K OCHOBHOW mpodecCHOHaIbHOM 00pa3oBaTeNpHOM IMporpaMme
TBepaoTenbHass MUKpPO- W HAHORJICKTPOHMKA, Jla3epHAs M ONTHYECKas H3MEpPUTEIbHAs 3JIEKTPOHUKA
(manee — OIIOII), nanmpaBnenuss moarotoBku 11.04.04 DiekTpoHHMKAa W HAHODJEKTPOHHKA, YPOBEHB
00pa3oBaHUs: BBICIIEE 0OpA30BaHUE - MATUCTPATYpA.

TpeGoBanust K BXOAHBIM 3HAHUSM U YMEHUSIM:

- 3HaTh OCHOBBI Pa3pa0OTKH YCTPOUCTB U(PPOBOIA ANEKTPOHUKHU Ha ypoBHE byneBoii anredpsr u
JIOTUYECKHX 3IEMEHTOB

- 3HaTh OCHOBBI pa3pabOTKU yCTPOICTB HU(PPOBOIA HIIEKTPOHUKU Ha YPOBHE KOMOMHAIIMOHHOHN U
MIOCJIEIOBATEIbHOM JIOTUKU

- 3HaTh OCHOBBHI S3BIKOB OIUCAHUS ANapaTypsl U pa3paboTKH YCTPOUCTB IU(PPOBON dIEKTPOHUKH

- YMETb BBIMIOJIHATH 0a30BYI0 pa3paboTKy 3JIEKTPOHHBIX YCTPOUCTB B COOTBETCTBUU C TEXHUUECKUM
3a/IaHMEM Ha COBPEMEHHBIX SI3bIKAX ONMCAHUS anaparypsl

Pe3ynbTarsl 00y4eHus, MojydyeHHbIE TP OCBOEHUH JUCLUIUIMHBL, HEOOXOIUMBI IIPU BBITOJIHEHUU
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

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

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
M p /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Apxurektypa MIPS 40 3 5 16 6 - - - - - 13 - Camocmosamenvnoe usyuenue
MHKpOIpoIieccopa meopemuueckozo mamepuana: V3ydenve
0011ero Ha3HAYCHUs JIOTIOJIHUTENBHOTO MaTepuaa 1o pasaeny
1.1 Apxutekrypa MIPS 40 5 16 6 - - - - - 13 - "ApxuTeKTypa udpoBoro ycrporcrea"

Ilodzomoska Kypcosoit padomur: Kypcopas
pabora npezacTaBieHa B BUAE KPYITHOMW 331241
o y4eOHOMY Keiicy, OXBaThIBAIOMICH
HECKOJIBKO PACUYETHBIX BOIIPOCOB M BBIOOD
BapuaHTa IIPOEKTHOTO pemeHus. [Ipumep
3aaHus:

Il0o020mo6Ka K npaKmu4eckum 3auAmuam:
N3y4yenne marepuasa 1o pasaeny
"ApxuTeKkTypa nudpoBoro ycrponcrtna"
IIOATOTOBKA K BBITIOJIHCHUIO 3aI[aHHﬁ Ha
MPAaKTUYCCKUX 3aHATHUAX

IlodzomogKa K meKyuiemy KOHmpoio:
IToBTOpEeHue MaTepuana no pasaeny
"ApxuTeKTypa mudpoBoro ycrporcrea"
Iloozomoeka K nabopamopnoii pabome: J1iist
BBITIOJTHEHHS 33/1aHUH 110 JT1a0opaTopHOi padore
HEO0OX0AMMO TPeIBapUTEIBEHO U3YUHTh TEMY 1
3aJ1a4M BBITIOJHEHHMS JTaOOpaToOpHOI paboThl, a
TaK K€ NU3y4UTh BOIPOCHI BApUAHTOB
00paboTKH Pe3yabTATOB IO H3yYEHHOMY B
paszgene "ApxuTeKTypa IuppoBOro
yCTpOHCTBa" MaTepuaty.

Iloozomoexa K ayOumopHovimM 3aHAmMuAM:
ITpopaboTKa JEeKINH, BEIOJHEHUE U
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MOJITOTOBKA K 3aluTe J1a0. paboThI
Iloozomoska K KOHmMPOILHOU pabome:
W3yueHune MaTepHaoB Mo pa3ieity
ApXUTEKTypa IIUPPOBOTO YCTPOHCTBA H
MOJITOTOBKA K KOHTPOJIBHOI paboTe
H3yuenue mamepuanoe 1umepamypHulx
UCMOUHUKOB:

[1], 355-439
[2], 6-16, 30-35

MukpoapxuTeKkTypa
MIPS
MHUKpOIpoIieccopa
o011ero Ha3HAYCHUS

39

16

14

2.1

MuKpoapxuTeKkTypa
MIPS

39

16

14

Iloozomoeka K nabopamopnoii pavome: J1ist
BBIMOJIHEH U 33JaHHUH TI0 JIaAOOpaTOpHOU padboTe
HEOOXOAUMO TPEIBAPUTEIEHO U3YUHTh TEMY U
3aJ1a4M BBITIOJHEHHMS JTAOOpaTOpHOI paboThl, a
TakK kK€ U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
paznene "MukpoapXuTekTypa HuppoBoro
ycTpoiicTBa" MaTepuaity.

Ilo020moeKa K KOHmMPOIbHOU padome:
Wzydenne maTepuaioB Mo pa3uery
MuKpoapXuTeKTypa HUPPOBOTO yCTPOICTBa U
MOJITOTOBKA K KOHTPOJIBHOI paboTte
Ilodzomoeka Kypcosoit padomul: Kypcopas
paboTa npezacTaBiIeHa B BHJE KPYITHOM 3a1aun
o yueOHOMY Keicy, OXBaThIBaIOIIEH
HECKOJIBKO PACYETHBIX BOIIPOCOB U BEIOOD
BapHaHTa IIPOEKTHOTo perreHus. [Ipumep
3aMaHus:

Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
Wzydenne maTepuana mo pa3ueny
"MuKpoapXHuTeKTypa IUPpOBOro ycTpoiicTea"
MOJITOTOBKA K BBIMTOJTHCHHUIO 3aJaHUN Ha
MPAaKTHYECKNX 3aHATHIX

Camocmoamensroe usyyenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"MuKpoapxuTeKTypa HuppoBoro ycrpoiicraa"
Iloozomoexa kK meKkyuiemy KOHmMpOJI0:
IToBTOpEeHue MaTepuana no pasaeny
"MukpoapxuTekTypa mudppoBoro ycrpoiicraa'
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IToozomoeka Kk ayoumopuvim 3auamusam:
[IpopaboTka JICKITUH, BBITOJHECHHE U
MOJITOTOBKA K 3alIuTe J1a0. paboThI
H3yuenue mamepuanog 1umepamypHslx
UCHOYHUKOG:

[1], 439-549
[2], 6-16, 36-43
[3], 24-94

Wepapxus namsatu u
HOZICUCTEMa BBOJIa-
BBIBOJ A

3.1

Hepapxus namstu u
HojicucTeMa BBOJa-
BBIBOJIA

Iloozomoeka K meKyuiemy KOHmMPOJII0:
[ToBTOpenne maTepuana mo pasaeny "HUepapxus
MaMsTH U MOoJcucTeMa BBOIa-BbIBOIA"
Ilodzomoeka K nabopamopnoi padome: Jlns
BBIMOJTHEH U 33JaHUI TI0 JIaAO0OpaTOpHOU padboTe
HE00X0IUMO NPeABAPUTEIHHO U3YIUTh TEMY U
3aJ1aui BBITIOJHEHUS JTaOOPaTOPHOH paboThI, a
TaK K€ U3Y4YUTH BOIIPOCHI BAPpUAHTOB
00pabOTKU pe3yNIbTATOB 110 H3YYCHHOMY B
paznene "Hepapxus naMsaTy U OACUCTEMA
BBOJa-BbIBOJA" MaTepuay.

Iloo2omogka K ayounopHbiv 3aHAMUAM:
[IpopaboTka JIeKIIUH, BHITOTHEHHE U
MOJITOTOBKA K 3aIuTe 1ab. paboTh
Ilo0z0mo6Ka K KOHMPOILHOU padome:
W3yuenue maTepuaioB o paszueny Mepapxus
IIaMsTHU U IIOACHUCTEMA BBOJa-BbIBOAA U
MOATOTOBKA K KOHTPOJIBHOU paboTe
Ilodzomoska Kypcosout padomur: Kypcopas
paboTa mpeacTaBiIeHa B BHIE KPYITHOH 3a1aun
o y4eOHOMY Keiicy, OXBaThIBAIOMICH
HECKOJIBbKO PACYETHBIX BOIIPOCOB U BEIOOP
BapHWaHTa MIPOEKTHOTO perreHus. [Tpumep
3aaHus:

1lo020mo6Ka K nPAKMUu4eCcKuM 3aHAMUAM:
Nzydenne matepuana mo pazaeny "Hepapxus
MMaMsTH ¥ IOJCHUCTEMA BBOAA-BBIBOIA"
IIOATrOTOBKA K BBIIIOJIHCHUIO 3a)IaHI/II\/'I Ha
MMPAKTUYCCKUX 3aHATHUAX

Camocmoamensroe usyuenue
meopemuyieckozo mamepuana: VI3yaenue
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JIOTIOJTHUTEIBLHOTO MaTepuana o pa3aeny
"Uepapxus naMsTH U NOJCUCTEMA BBOJIA-
BEIBOA"

H3yuenue mamepuanos iumepamypHblx
UCHOYHUKO8:

[1], 549-667
4 ApXuTeKTypa U 21 3 - 6 - - 12 - Iloozomoeka K meKyuiemy KOHmMPOJI0:
MHUKPOapXHUTEKTypa IToBTOpEHNE MaTepuana Mo pasaety
ARM "ApXHUTEKTypa 1 MUKpoapxuTektypa ARM
MHKpOIIpoIeccopa MHKPOIIPOIIecCOpa 00IIero Ha3HauCHNS "
o011ero Ha3HAYCHUS IlodzomogKa K npaKmu4ecKum 3aHAMUAM:
4.1 Apxurektypa ARM 9 1 - 2 - - 6 - Wzydenne MaTepuana mno pasaeny
4.2 MHuKkpoapxuTeKTypa 12 2 - 4 - - 6 - "ApXHUTEKTypa U MUKpoapxutektypa ARM
ARM MHUKpOTpoIieccopa o01ero HazHaueHus"
MOJIrOTOBKA K BBITIOJIHCHUIO 3aJJaHUil Ha
MPaKTHYECKUX 3aHITUSIX
Camocmoamenvhoe usyuenue
meopemuyueckoz0 mamepuana: Vzyaenne
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
"ApXUTEKTypa U MUKpoapxutekrypa ARM
MHKPOIIpOIIeccopa 00IIero HazHaueHus "
OKk3aMeH 36.0 - - - - 0.5 - 335
Kypcosas padora (KP) | 36.0 - - - 16 0.3 15.7 -
Bcero 3a cemecTp 180.0 16 32 16 16 0.8 59.7 335
Hroro 3a cemecTp 180.0 16 32 16 18 4 0.8 93.2

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopHsie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/paboram; MKKII — nnauButyanbHble KOHCYIBTAIMK 110 KYPCOBBIM IpoekTaM/padotam; I'K- rpyrnoBsie KOHCYIbTallUU TO pa3jienam
mucturuael; CP — camocrosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texymmii koHTposb; [TA — nmpomexyTrouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Apxumexmypa MIPS mukponpoyeccopa odue2o HasHa4eHus

1.1. Apxutektypa MIPS

S3pIk accembuepa. HCTpyKIUH, OnepaH/ibl, pETUCTPBI, TaMsITh, KOHCTAHTHI. MaIIMHHBIN A3BIK.
Apudmerndeckue u-norudeckue HHCTpyKuuu. Ilepexombl u ycinoBHble mnepexonsl. LIHMKIbL
MaccuBbl. Bb130oB QyHKIIHIA. .

2. Muxpoapxumexmypa MIPS muxkponpoueccopa obwie2o HasHayenus

2.1. Mukpoapxurekrypa MIPS

ADPXUTEKTYPHOE COCTOSTHHE M CUCTEMa KOMaHJ. AHalu3 MPOU3BOAUTENbHOCTH. OTHOTAKTHBIN
npoueccop.  MuorortaktHeli  npoueccop.  KonBelepHelid  mporeccop.  YIIydllIEeHHBIE
MHUKPOAPXUTEKTYpBHI..

3. Uepapxus namamu u noocucmema 6600d-6b16004d

3.1. Uepapxust naMATH 1 NOACKCTEMA BBOAA-BbIBOIA
AHanM3 TpoUu3BOAUTEIBHOCTH cucteM mamsitu. Komi-namsite. Buprtyanbnas namsats. CucteMbl
BBO/JIa-BbIBOa. BBOA-BBIBOJT BO BCTPOCHHBIX CUCTEMaX..

4. Apxumekmypa u Mukpoapxumexkmypa ARMMMKDOI’IDOM@CCODCI 06114620 HA3HAY€HUA

4.1. Apxurektypa ARM

S3bIk accembnepa. HCTpyKIIMH, onepaH/ibl, pETUCTPBI, TaMsITh, KOHCTAHTHI. MaIIMHHBIN S3BIK.
Apudmerndeckue u-norudeckue HHCTpyKuuu. Ilepexombl u ycinoBHble mnepexoibl. LIHMKIbL
Maccusbl. Bb130oB QyHKIIHIA. .

4.2. Mukpoapxutekrypa ARM
ApPXUTEKTYpPHOE COCTOSTHUE M CHUCTEMa KOMaHJ. AHaJINU3 MPOU3BOIUTENBHOCTH. OJTHOTAKTHBIN
nporeccop. MHOrotakTHbI npoueccop. KonseilepHslii mpoieccop..

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
1. Mukpoapxurextypa ARM mudposoro yctpoiicTsa;
2. Mukpoapxutekrypa MIPS nmudpoBoro yctpoiicTsa;
3. Apxurektypa MIPS nudposoro ycrpoiicTsa;
4. Apxurexkrypa ARM nudposoro ycrpoiicTsa;
5. Mepapxus naMsATu ¥ NOACUCTEMA BBOAA-BBIBOAA.

3.4. TeMbl 1a00paTOPHBIX padoT
1. Pa3zpaboTka koHBeHepHOTO mpolieccopa ¢ apxutektypoit MIPS;
2. Pa3zpaboTka 0JTHOTAaKTHOTO Ipolieccopa ¢ apxurekrypoit MIPS;
3. Pa3pabotka anroputma 00pabOTKH CUTHAJIa Ha si3bIKe assembler MIPS.

3.5 KoncyabTanumu

Ayoumopiivie KoHCyIbmauuu no Kypcoeomy npoexmy/pabome (KIIP)

1. KonHcynbTanuu HampaBi€Hbl HA BBIMOJHEHHWE pa3/IeIOB KYpPCOBOTO TMPOEKTa IMOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarens). B paMkax YacoB Ha TpyHIOBBIE
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KOHCYJbTallMM pa30mparoTcs Hauboliee BaXKHBIE YAaCTH PACUYETHBIX 3aJaHHil pasjena
"ApXuTeKTypa U poBOro ycrporcrna"

2. KoHcynbranuu HampaBlieHbl Ha BBINIOJHEHUE pa3/ieJIOB KypCOBOIO TMPOEKTA IO
PYKOBOJCTBOM HAacTaBHUKa (mpemojaBarensi). B pamMkax dYacoB Ha TpPYIIIOBBIC
KOHCYJbTAllMM pa30mparoTcs Hauboliee BaXKHBIC YAaCTH PACUYCTHBIX 3aJaHHWil pasjena
"MukpoapxuTekTypa 1nudpoBoro ycrpoiicrea"

3. KoHcynbramuu HampaBJIeHbl Ha BBIIIOJIHEHHWE pPAa3AelioB KypCOBOTO TIPOEKTa TOJ
PYKOBOJCTBOM HAacTaBHUKa (mpemojaBarensi). B pamMkax dYacoB Ha TPYIIIOBBIE
KOHCYJbTallMM pa30mparoTcs Hauboliee BaXKHBIC YAaCTH PACUYCTHBIX 3aJaHHWil pasjena
"Uepapxust naMaTH ¥ IOJICICTEMAa BBOAa-BbIBOIA"

I pynnosvie koncyromayuu no pazoeiam oucyuniunst (I'K)

1. OO6cyxnaeHue MaTepHalioB 10 Kelicam pasnena "ApxurekTypa nudpoBoro ycrpoicrsa'
2. OOcyxkneHue MarepuajioB 1o Kekcam pazgena "MukpoapxuTekTypa IHUGPOBOTO
ycTpoiicTta"
3. OO0cyxneHne MaTepuanoB Mo Keiicam pasznena "Hepapxus maMaTu U MOJCHCTEMa BBOJA-
BbIBOIA"
Hnousuodyanvhvie Koncyiomayuu no Kypcosomy npoemy /pabome (MKKII)

1. Koucynpranuu npoBoasaTcs Mo pazaeny "ApxuTekTypa HudppoBoro ycrpoicrsa'

KoHncynpTranuu npoojsarcs no pasaeny "Mukpoapxurekrypa HuppoBoro ycrpoicrsa'

3. Koncynbranuu nmpoBogstces o pasnaeny "HMepapxus namMsaTH U MojcucTeMa BBO1a-BbIBoIA"
Texywuii konmpons (TK)

N

1. KoxcynpTanuu HamnpapieHbl Ha NOJY4YEHUE MHIMBUAYAJIBHOTO 3aJaHMsl Ul BBIIOJIHEHUS
KOHTPOJIBHBIX MEPOTPUATHIA 10 paszaerny "Apxurekrypa mudpoBoro ycrpoiicrsa"

2. KoHcynbTanuu HampapieHbl Ha MOJyYEeHUE WHAWBUIYAIbHOTO 3a/laHUs [l BBIIOJHEHUS
KOHTPOJILHBIX MEPONPUATHH 10 pazaeny "Mukpoapxurekrypa nudpoBoro ycrpoiicraa"

3. KoHcynpranuy HampapieHbl Ha MOJIy4€HUE WHIUBHYyaIbHOIO 3aJaHUs JJISl BBIITOJIHEHHS
KOHTPOJBbHBIX MEponpusaTuil mo pasneny "HMepapxus mnamsaTH U MOJACHCTEMAa BBOJA-
BEIBOJA"

3.6 TemaTnka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT

3 Cemectp
Kypcogas pa6ota (KP)
Temsl:
- Pa3paboTka ogHOTaKTHOTrO MHKpOIIpoLieccopa 00111ero Ha3HaueHus Ha apxutekrype MIPS
- PazpaboTka MHOTOTaKTHOTO MHUKpOIpoIieccopa o0IIero Ha3HadeHus Ha apxutekrype MIPS
- Pa3zpaboTka KoHBeHEepHOTO MUKPOIIPOIIeccopa 00IIero Ha3HaueHus Ha apxuTektype MIPS
I'padguk BbINOJHEHHA KYPCOBOIO IIPOEKTA

Henens 1-8 9-14 | 3auerHas

Pa3nen 1 2 3ammura
KYpPCOBOTO KypCOBOTO
MPOEKTa MPOEKTa

O0Bem 30 70 -
pasnena, %

Brimonnenusii | 30 100 -
00BeM
HapaCcTaIOIIM
utorom, %

Howmep pasnena | Pasnmen xypcoBoro npoekra

1 Hanucanue nporpammsl aj1s1 00pabOTKH CUIHAJIa Ha si3blke assembler
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\ Peanuzamus mporieccopa o61iero HazHaueHus Ha si3bike SystemVerilog
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena

O1eHOYHOE CPEACTBO

3arIaHMpOBaHHBIE PE3YAbTAThl 00YUEHUS 110 TUCIUILIMHE Kombt JTMCLIUTUTAHEI (B (THIT 1 HANMEHOBAHUE)
(B COOTBETCTBUH C pa3aeiioM 1) WHMKATOPOB | COOTBETCTBUU C 11.3.1)
1 ]2 ]3] 4
3HaTth:
Y CTpoiicTBO MUKPOITpOIeccopa OOIIEro Ha3HaYeHUsI C IPUMEHEHUEM V-2 + Cemunap/3amnura 1a00paTOpHBIX
apxutekTypel ARM i pabor
Y CcTpoiicTBO MUKPOITIpOIeccopa OOIIEro Ha3HAYeHUSI C IPUMEHEHHEM VJI-2mc + + + Cemunap/3anura 1a00paToOpHBIX
apxutektypsl MIPS ' paboT
S3bIk accemOnepa ais apxutektypsl MIPS KonTtponsHast padora/KonTponbsHast
WJI-1prx-1 +

pabota Nel
SI3bIKuM onucaHus anmnapaTypsl Ui peanu3anuy (pyHKIIMOHATbHBIX V-1pca + KonTponbnas pabora/KonTponbHas
y3JI0B YCTPOMCTB HU(PPOBOI IICKTPOHUKU ] pabora No3
Ymern:
Co3naBaTh mporpaMmbl Juist 0OpabOTKH TaHHBIX HA A3bIKE acceMoOuiepa V26 + + KonTponpHas pabora/KonTponbHas
U1 apxuTektypsl MIPS pabota No2
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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
3 cemecTp

Dopma peanuzanuu: KoMneoTepHoe 3a/1aHue
1. KouTponbnas padora Ne2 (Konrposnbnas pabora)

dopma peanuszanuu: [TuceMeHnHas padbota
1. Konrponbnas padora Nel (Konrponbnas pabora)
2. KontponpHas padota Ne3 (KonTpoasHas pabora)

DPopma peanmzanuu: [IpoBepka 3ananus
1. 3amuTa nadopatopusix padot (Cemunap)

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.
banmibHO-pedTHHTOBAs CTPYKTYpa KypCcOBOil pabOThI SBIIETCS MpUIIokeHHueM b.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

Oxzamen (Cemecmp Ne3)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0CHOBaHMU CEMECTPOBOM U 3K3aMEHALIMOHHON COCTABIISIFOLICH.

Kypcosas paboma (KP) (Cemecmp Ne3)

B numiom BeICTaBIsIETCS OIICHKA 32 3 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIbI 110 TUCIUIIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 MleyaTHbIe U 3JIeKTPOHHbIE U3IAHUSA

1. Xappuc, [I»Bun M. LludpoBas cxeMOTeXHUKA U apXUTeKTypa Kommnblorepa = Digital Design and
Computer Architecture : [1iBeTHOE M3nanue] : iep. ¢ anri. / Iasug M. Xappuc, Capa JI. Xappuc . —
2-e u31., ucnp . — Mocksa : JIMK Ilpecc, 2018 . — 792 c. - ISBN 978-5-97060-570-7 .,

2. Ilopoiikos, A. 0. Pa3paboTka anekTpoHHBIX ycTpoiicTB Ha 6a3e [TJIMC : npakTukym no Kypcam
"OCHOBBI pa3pabOTKHU MEKTPOHHBIX ycTpoiicTB Ha 6aze IIJIMC" u "[IpoexkTupoBaHue 3J1eKTPOHHBIX
ycTpoiictB Ha 6aze [IJIMC" mist cTyieHTOB, 00yJaronuxcs o HampaBiIeHUIO "DIeKTPOHUKA U
HaHoanekTpoHuka" / A. FO. Ilopoiikos, U. A. IllamkoBa, Hat. uccnea. yu-t "MOU" (HUY"M3OUN")
.— Mocksa : U3n-so MOU, 2021 . — 48 c. - ISBN 978-5-7046-2394-6 .
http://elib.mpei.ru/elib/view.php?id=11611;

3. Mypcaes A. X.,bypenesa O. .- "[IpakTukyM mo npoektrpoBaHuto Ha si3bikax VerilogHDL u
SystemVerilog", (4-e usn., crep.), UznarensctBo: "Jlane", Cankr-IlerepOypr, 2022 - (120 c.)
https://e.lanbook.com/book/200474.

5.2 JInnieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe obecrneyeHue:
1. CIO "TIpomereit";
2. Buneoxondepeniuu (Maiing, Coepmxkas, BK u np);
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3. Quartus;
4, ModelSim.

5.3 UnTepHeT-pecypcChl, BKJIOYasA NPoecCHOHATIbHbIE 0a3bl JAHHBIX U HH(POPMAIUOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0J11M0TeKA OHIANH" -

http://biblioclub.ru/index.php?page=main_ub_red

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMemenus

Homep ayauropumn,
HaMMEHOBaHUe

OcHalenue

VYyeOHbIC ayIUTOPUU IJIS
MIPOBEACHUS JICKIIMOHHBIX
3aHSATUNA U TEKYILIETrO
KOHTPOJIA

A-202, Yuebnas
MyJIbTUMEANIHASA
aynurtopus Kad.
Du3uKku

napra, CTOJ NpenojaBaTess, CTy, mkad
JUTSL XpaHEHUs UHBEHTapsI, I0CKa
WHTEPAKTUBHAS, MyJIbTUMEAUNHBIN
IIPOEKTOP, JOCKa MapKepHasi, KOJIOHKH,

HOYTOYK

VY4eOHble ayaAUuTOpUU IS
MIPOBEICHUS
MPAKTUYECKUX 3aHITUH,
KP u KII

A-202, YuebOnas
MyJIbTUMEINITHAS
aynurtopus Kad.
duzuku

HapTa, CTOJ MPENoJaBaTes, CTyIl, mKad
JUIsL XpaHEHUs1 UHBEHTaps, 10CKa
WHTEPaKTUBHAs, MYJIbTUMEIUNHBIN
IIPOEKTOP, JOCKA MapKepHasi, KOJIOHKH,
HOYTOYK

Y4eOHble ayAUTOpUU IS
MIPOBEICHHUS
1a00paTOPHBIX 3aHATUN

A-200, YueOHas
naboparopust
"KBaHTOBBEIC HCTOYHHKHU
n3nyyeHus"

CTOJI TIPETIoIaBaTes, CTOM, CTYII, IKad
JUIsL JOKYMEHTOB, IIKa I OJIEXKIBI,
mKad A7 XpaHEHUsS] UHBEHTapsl, KOJIOHKH,
CTEH]] y4eOHbIH, yueOHO-HATIIATHOE
nocobue

VY4eOHble ayAUTOpUU IS
IPOBE/ICHUS
IIPOMEKYTOUHON
aTTecTalluu

A-202, YuebHas
MyJIbTUMEINITHAS
aynurtopus Kad.
Dduzuku

napra, CTOJI penoAaBarTes, CTyJl, mKad
JUIsL XpaHEHUs UHBEHTaps, 1OCKa
WHTEpPAKTUBHAs, MyJIbTUMEINHHBIN
IIPOEKTOP, AOCKA MapKepHas, KOJIOHKH,
HOYTOYK

ITomemenus aas
CaMOCTOSITENIbHOM pabOThI

HTB-303, JleknuoHHas
ayIUTOPUS

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOII
MMACbMEHHBIN, BEIIAIKA JUISl OJEHKIBI,
KOMIIBIOTEPHAs! CETh C BBIXOAOM B
HHTepHeT, KOMIIBIOTEDP EPCOHAIBHBIN,
IIPUHTEP, KOHIULIUOHED

TTomemenust misa
KOHCYJIbTUPOBAHUS

A-201/1, Kabuner
COTPY/AHUKOB Kag.
Ou3ukn

CTOJI, CTYJI, KA A5 JOKYMEHTOB, HIKad
JUISL OJICK/IbI, KOMITBIOTEPHAS CETh C
BBIX0JIOM B IHTEpHET, KOJIOHKH,
KOMIIBIOTEP NMEePCOHAIBHBIN, IPUHTEP

ITomemenus s
XpaHeHus: 000pyI0BaHUS
¥ y4yeOHOTO UHBEHTaps

b-101/1, Cxnan xad.
®uzuku um. B.A.
dabpukaHTa

CTEJIaX MJI XpaHEHUsl HHBEHTaps,
MHBEHTaph CIIELUATN3UPOBAHHBIN,
WHBEHTapb y4eOHBIH, KHUTH, YI€OHUKH,
nocoous
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

[IpoexTupoBaHue 3MEKTPOHHBIX ycTpoilcTB Ha 6aze [1JIMC

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
KM-1 Kontpoasnas pabora Nel (KoHnTposbHas pabota)
KM-2 KonrponsHas padora Ne2 (KonrponbHas padora)
KM-3 Kontpoasnas pabora Ne3 (KoHnTposbHas paborta)
KM-4 3ammura naboparopusix pabot (Cemunap)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Wunekc KM- | KM- | KM- | KM-
Howep Paznen aucuumuimabl KM: L 2 3 4
paznena AT AER Henens 5 9 13 15
KM:
1 Apxurekrypa MIPS mukporpoieccopa oomiero
Ha3HA4YEHUs
11 Apxurekrypa MIPS + + +
2 Muxpoapxurekrypa MIPS mukponponeccopa oomiero
Ha3HA4YEHUs
2.1 Muxkpoapxutextypa MIPS + + +
3 Hepapxus maMsTH 1 TIOJICHCTEMA BBOAA-BBIBOJIA
3.1 Hepapxus maMsTH 1 IOJICHCTEMA BBOAA-BBIBOJIA +
4 ApXHUTEKTypa U MUKpoapxuTekTypa ARM
MUKpoOIIpolieccopa oOIIero Ha3HauYeHus
4.1 Apxurekrypa ARM +
4.2 Muxkpoapxurekrypa ARM +
Bec KM, %: | 20 20 15 45
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BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

[IpoexTupoBanue 3MeKTPOHHBIX ycTpoiicTB Ha 6aze [1JIMC

IIpuioxenue b

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

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

padore:

KM-1 Hanwucanue nporpammsl ajsi 0OpabOTKH CUT'HAJIa Ha si3bIke assembler
KM-2 Peamm3anus nporeccopa oO1ero Ha3Ha4eHus Ha s3bike SystemVerilog

Buja npomexyTouHoii arrectanmu — 3amura KP.

Wunekc KM-1 | KM-2
Howmep Pasnen kypcoBoro npoekTa/KypcoBoil padoThl KM:
pasjena o My p My p Henens 8 14
KM:
1 Hamnrcanue nmporpaMmel ajist 00paOOTKH CUTHAIA Ha s3bIKe assembler +
2 Peanuzanus nporneccopa obiero HazHaueHus Ha si3bike SystemVerilog +
Bec KM, %: 30 70
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