MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuaibHocth: 11.04.04 DiieKTPOHHUKA U HAHOJIEKTPOHUKA
HaumeHnoBanune o6pa3oBaTejibHOI mporpaMMel: JlazepHas 1 onTHYecKasi H3MePUTeIbHAS 3JIEKTPOHUKA
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MAaruCTPaTypa

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
IMPOEKTUPOBAHUE DJEKTPOHHBIX YCTPOUCTB HA BA3E ILIUC

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.09

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 6;

Yacos (Bcero) no yueoHomy
IJIAHY:

216 yacoB

Jexknun

3 cemectp - 32 yaca;

HpaKTuquKne 3aHATHA

3 cemecTp - 16 yacos;

JlabopaTopHbie pa6oThI

3 cemecTp - 16 yacos;

KoncyabTanum

3 cemecTp - 18 yacos;

CamocrosiTesibHasi padoTa

3 cemectp - 129,2 yaca;

B ToM unciae Ha KII/KP

3 cemectp - 15,7 yacos;

HNnasi koHTaKkTHas padoTa

3 cemecTp - 4 yaca;

BKJIIOYasi:
KontpoabsHnas padora
Cemunap

IIpome:kyTouHast aTTecTALUS:

JK3aMeH
3amuTa KypcoBoii padoThI

3 cemectp - 0,5 yaca;
3 cemectp - 0,3 yaca;
Bcero - (0,8 yaca
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NPOI'PAMMY COCTABMUJI:

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

Bnageney, Moponkos A.1O. o
[IpenomaBaTelib [T — R50de0749-PoroyKovAY-558a93C A 1O. ITopoiikoB
(OJDKHOCTB) (mozmucs) (pacmudpoBKa MOIIHCH)
COI'JTACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

P%,KOBO'HHTCHB o Ceenennn o enagensue L3N M3K H.M.
V) pagoBaTeHBHOH Bnageney, CKopHAKoBa H.M,
HpOFpaMMBI WaeHTudHKaTop R984920bc-SkorniakovaNM-67f74b CKOpHﬂKOBa

(OIKHOCTB, YUeHasl CTETICHb, YUCHOE (mozmucs) (pacmpoBKa IOIIUCH)

3BaHHUE)

MoanucaHo 3NeKTPOHHON nognuceio ®TEOY BO «HUY «M3U»

3 o < Ceenennn o enagensue L3N M3K H.M.

ABCAYIOIUH BBIITYCKArOIEen Bregeney, CKOPHAKOBa H.M.

Ka(bez[pbl WaeHTudHKaTop R984920bc-SkorniakovaNM-67f74b CKOpHﬂKOBa
(OIDKHOCTB, YUeHas CTETICHb, YUCHOE (mozrucs) (pacuupoBKa IOIIUCH)

3BaHHUE)



1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Leanb ocBOeHMsI TUCHUILIMHBI: V3ydeHne TPOCKTUPOBAHUS YCTPOWUCTB NU(PPOBON 3IIEKTPOHUKH
Ha 63,36 MporpaMMHUpyCMbIX JIOTUYCCKUX UHTCIPAJIbHBIX CXCM
3agayu AUCHMILINHBI
- OCBOEHUE TEOPETUIECKUX OCHOB IMMPOCKTHUPOBAHMS YCTPONCTB MUPPOBOM IICKTPOHUKY;
- [IpnoOpeTenre NpakTHUECKUX HABBIKOB PabOThI C MPOrpaMMHUPYEMBbIMU JTOTHYECKUMHU
HWHTCIrpaJIbHBIMH CXECMaMU
- [IpnoOpeTenre HaBbIKa MPUHUMATH U 0OOCHOBBIBATH KOHKPETHBIE TEXHUUECKHE PEIICHUS ITPU
IIPOCKTUPOBAHUM PA3IIMYHBIX JJIEKTPOHHBIX YCTPOMCTB.

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

KOI{ U HAMMECHOBAaHHUE KOH 1 HAMMECHOBAaHHue gaﬂﬂaHI/IPOBaHHble pe3yabTaThbl 06y‘leﬂl/lﬂ
KOMIICETCHIINH HHAUKATOpA TOCTHKCHUSA
KOMIIETCHIIUHU

ITK-1 Cnocoben N/1-3nk-1 Bnaneer nmepemopim | 3HATH:

MPEJICTaBISTh OTEUYECTBEHHBIM U - YCTpOHCTBO MUKPOIPOLIECCOPa 001Iero

COBPEMEHHYIO HAY4YHYIO 3apyOEKHBIM OIBITOM B Ha3HA49CHHA C IPUMCHECHUEM apXUTCKTYPbI

KapTUHY MUPA, BBIABIAT npodeccuoHaabHOI chepe ARM;

€CTECTBEHHOHAYYHYIO JIeSITEIIbBHOCTH - YCTpOiiCTBO MUKPOIIPOLIECCOpa 001Iero

CYILHOCTB IIPOGIIeM, Ha3HAYEHUS C IPUMEHEHUEM apXHUTEKTYPHI

OIIPEICIIATH MYTH MX MIPS;

DELLICHHS ¥ OLICHUBATD - SI3bIk accemOiepa Al apXUTEKTYpPBI

3¢} dexTHBHOCTH MIPS;

CIeJIaHHOTO BBIGOpPaA - SI3BIKM OTIMCAHMS anapaTypsl JUis
peanu3anyy (yHKIMOHAIBHBIX Y3JI0B
YCTPOHCTB U(POBOIL IJTEKTPOHUKH.
YMETb:
- CozaBath porpamMmsl Juist 00paboTKH
JTAHHBIX Ha A3BIKE accemouiepa JJis
apxutekTypsl MIPS.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuumnirHa OTHOCUTCS K OCHOBHOM INpodeccruoHanbHoM oOpa3oBarenbHOM mporpamMe JlazepHast
U ONTHUYECKas H3MepHuTelbHas dJiekTpoHuka (mamee — OIIOII), wampaBmenust momarotoku 11.04.04
DJEeKTPOHMKA U HAHOZJIEKTPOHUKA, yPOBEHb 00pa30BaHMs: BhICIIEe 00pa30BaHUE - MarucTpaTypa.

Tpe60BaHI/I5[ K BXOJHBIM 3HAHUAM U YMeHI/ISIMI

- 3HaTh OCHOBBI Pa3pa0OTKH YCTPOUCTB IU(PPOBOIA ANEKTPOHUKHU Ha ypoBHE byneBoii anredpsl u
JIOTHYECKHX DIIEMEHTOB

- 3HaTh OCHOBBI Pa3pabOTKH YCTPOUCTB U(PPOBOIA ANEKTPOHUKHU Ha YPOBHE KOMOMHAIIMOHHON U
IIOCJIENOBATEILHOM JIOTUKHU

- 3HaTh OCHOBBI SI3BIKOB OIMMCAHUS amlmapaTypsl I pa3paboTKu yCTPOHUCTB UG POBOI NEKTPOHUKH

- YMETb BBITIOJHATE 0a30BYIO pa3pabOTKy AJIEKTPOHHBIX YCTPOMCTB B COOTBETCTBUU C TEXHUUECKUM
3aJlaHUEM Ha COBPEMEHHBIX A3bIKAX ONMCAHUS aIapaTypbl

Pe3ynbrarhl 00y4yeHus, MOJy4eHHbIE IPYU OCBOEHUH IUCUUIUIMHBI, HEOOXOIMMBI NPHU BBIOJIHEHUN
BBIITYCKHON KBaTM(PUKAIMOHHOMN pabOoTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TPyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 6 3a4€THBIX eIUHMIL, 216 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 Apxutexrypa MIPS 49 3 10 8 6 - - - - - 25 - Iloozomogka Kypcosou padomet: Kypcopas
MHKPOIIPOLIeccopa paboTa mmpezcTaBiICHA B BUE KPYIHOH 3a1auu
o011ero Ha3HAYCHUS 1o y4eOHOMY KelCy, OXBaThIBaIOIICH
11 Apxurextypa MIPS 49 10 8 6 - - - - - 25 - HECKOJIBKO PacueTHBIX BOIIPOCOB U BHIOOD

BapHaHTa MPOSKTHOro perieHus. [Tpumep
3aMaHus:

Camocmoamenvnoe uzyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIOTHUTEIHHOTO MaTeprala Mo pa3uery
"ApxuTeKTypa nudpoBoro ycrporcraa"
Ilo0z0mo6Ka K npaKmuuecKum 3aHAmusIm:
Wzydenne maTepuana mo pa3ueny
"ApxuTeKkTypa nudpoBoro ycrponcrtna"
IIOATOTOBKA K BBITIOJIHCHUIO 3aI[aHI/II‘/’I Ha
MPAaKTUYCCKUX 3aHATHUAX

Ilo020mo6Ka K KORMPOIbHOU padome:
W3y4yenue MaTepuaioB 10O pa3aeily
ApXUTEKTypa IIUPPOBOTO YCTPOHCTBA H
MOJITOTOBKA K KOHTPOJIBHOI paboTte
Iloozomogka K ayounmopHbiv 3aHAMUAM:
[IpopaboTka JIEKIIUH, BHITOITHEHHE U
MOJITOTOBKA K 3alIuTe J1a0. paboThI
Iloozomogka Kk 1adopamophoii pavome: JIns
BBITIOJTHEHUS 3a/IaHUH 10 TabopaTopHOi paboTe
HE00X0IMMO TIPEABAPUTEHHO U3YUUTh TEMY U
3a[a4H BBITIOJHEHNUS 1ab0paTOpHOH paboTsl, a
TaK K€ U3YyYUTH BOIIPOCHI BAPUAHTOB
00paboTKH Pe3yabTATOB M0 H3yYEHHOMY B
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pasnene "Apxutektypa HudpoBoro
ycTpoiicTBa" Marepuaiy.

Iloo20mogka K meKkyuiemy KOHmMpoio:
IToBTOpEHNE MaTepuana Mo pazaey

" ApxuTeKTypa nu(pPOBOTo yCTporcTRa"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

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

MukpoapxuTeKkTypa
MIPS
MHUKpOIpoIieccopa
o011ero Ha3HAYCHUS

47

10

25

Iloozomoeka K meKyuiemy KOHmMPOJiio:
IToBTOpEeHue maTepuana no pasaeny
"MukpoapxuTekTypa nudpoBoro ycrpoiicraa'
Ilodzomoeka K nadbopamopnoit padome: Jlns

2.1

MuKpoapxuTeKkTypa
MIPS

47

10

25

BBIMOJTHEH U 33JJaHUI TI0 JTAO0OpaTOpHOU padboTe
HEOOXOAUMO TPEIBAPUTEIIEHO U3YUHUTh TEMY U
3aJ]a4y BBITIOJHEHUS J1abopaTOpHOI paboThI, a
TaK kK€ N3y4UTh BOIPOCHI BApHAHTOB
00paboTKN pe3yIbTaTOB 10 U3YICHHOMY B
paszene "MukpoapxuTeKkrypa mudpoBoro
ycTpoiicTBa" MaTepuaity.

Camocmoamenvhoe usyuenue
meopemuyuecko20 mamepuana: Vzyuenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"MukpoapxuTekTypa uudposoro ycrpoicraa'
110020mogKa K NpaKmuuecKum 3auAMuam:
N3yueHnue marepuana no pasaeny
"MukpoapxuTekTypa nudpoBoro ycrpoiicraa'
TIOZITOTOBKA K BBITTIOJIHEHUIO 3aJaHNH Ha
MPAaKTHYECKNX 3aHATHIX

Ilodzomoeka Kypcosoit padomui: Kypcoas
pabora npeacTaBiIeHa B BUAE KPYITHOU 3a/1auu
10 y4eOHOMY KelCy, OXBaThIBAIOIIEH
HECKOJIBKO PACUETHBIX BOIIPOCOB M BBIOOD
BapHaHTa MIPOEKTHOro perreHus. [Tpumep
3aMaHus:

Iloozomoexa Kk KOHmMpoNbLHOU padome:
W3yueHue MmatepualnoB 1o pazaeny
MukpoapXxuTeKTypa HUPPOBOTO yCTpOiicTBa 1
MTOTOTOBKA K KOHTPOJIBHOU paboTe




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

3 Hepapxus maMsTi 1 16 10
HOZICHCTEMa BBOJA-
BBIBOJIA
3.1 Hepapxus mamsata u 16 10

nmoacucTeéMa BBOJa-
BBIBOJ A

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 32 6 - 6 - - 20 - 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 14 2 - 2 - - 10 - Wzydenne MaTepuana mno pasaeny
4.2 MHUKpPOapXHUTEKTYpa 18 4 - 4 - - 10 - "ApXUTEKTypa U MUKpoapxuTektypa ARM
ARM MHUKpOTpoIieccopa o01ero HazHaueHus"
MIOJITOTOBKA K BBIMOJIHEHHIO 3aJaHUH 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 216.0 32 16 16 16 0.8 95.7 335
Hroro 3a cemecTp 216.0 32 16 16 18 4 0.8 129.2

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopHsie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padoram; MKKII — nnauBuIyanbHble KOHCYIBTAIMK 110 KYPCOBBIM IpoekTaM/padotam; I'K- rpyrnoBsie KOHCYIbTallMK O 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. Apxutekrypa MIPS

S3p1k accembnepa. MIHCTpyKIUH, OnepaH/ibl, pETUCTPBI, TaMITh, KOHCTAHTHI. MaIIMHHBIN S3BIK.
Apudmerndeckue u-norudeckue HHCTpyKuuu. Ilepexombl u ycinoBHble mnepexonsl. LIHMKIbL
MaccuBbl. Bb130oB QyHKIIHIA. .

2. Muxpoapxumexmypa MIPS muxkponpoueccopa obwe2o HasHavyeHus

2.1. Mukpoapxurexrypa 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. Mepapxus nmaMsTH 1 MOJACUCTEMA BBOIa-BbIBOAA
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

S3pIk accembnepa. HCTpyKIUH, onepaH/ibl, pETUCTPBI, TaMITh, KOHCTAHTHI. MaIIMHHBIN S3BIK.
Apudmerndeckue u-norudeckue HHCTpyKuuu. Ilepexombl u ycinoBHble mnepexoibl. LIHMKIbL
Maccusbl. Bb130oB QyHKIIHIA. .

4.2. Mukpoapxutekrypa ARM
ApPXUTEKTYpPHOE COCTOSTHUE M CHUCTEMa KOMaHJ. AHanu3 MPOU3BOAUTENbHOCTH. OJTHOTAKTHBIN
nporeccop. MHOrotakTHbI npoueccop. KonseilepHslii mpoieccop..

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
1. Mepapxus maMaTH ¥ IOJCUCTEMA BBOJa-BbIBOA,
2. Mukpoapxutekrypa MIPS nmudpoBoro yctpoiicTsa;
3. Apxurextypa MIPS nudposoro ycrpoiicTsa;
4. Apxurexkrypa ARM nudposoro ycrpoiicTsa;
5. Mukpoapxutektypa ARM mudposoro ycrpoiictsa.

3.4. TeMbl 1a00paTOPHBIX padoT
1. Pa3zpaboTka anroputMa 00pabOTKM CUTHaNIA Ha si3bIKe assembler MIPS;
2. Pa3zpaboTka 0JTHOTAaKTHOTO Ipolieccopa ¢ apxurekrypoit MIPS;
3. Pa3paboTka KoHBelepHOro mpoleccopa ¢ apxurekrypoit MIPS.

3.5 KoncyabTanumu

Ayoumopiivie KoHCyIbmauuu no Kypcoeomy npoexmy/pabome (KIIP)

1. KonHcynbTanuu HampaBi€Hbl HA BBIMOJHEHHWE pa3/IeIOB KYpPCOBOTO TMPOEKTa IMOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B paMkax YacoB Ha TpYIIOBBIE
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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 TPYIIIOBBIE
KOHCYJbTAllMM pa30mparoTcs Hauboliee BaXKHBIC YAaCTH PACUYCTHBIX 3aJaHHWil pasjena
"MukpoapxuTekTypa 1nudpoBoro ycrpoiicrea"

3. KoHcynbramuu HampaBJIeHbl Ha BBIIIOJIHEHHWE pPAa3AelioB KypCOBOTO TIPOEKTa TOJ
PYKOBOJCTBOM HAacTaBHUKa (mpemojaBarens). 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 npoBogstces o pasneny "Mepapxus naMsaTu U nojcucreMa BBoAa-BbIBoa"
Texywuii konmpons (TK)

N

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

2. KoHcynbTanuu HampapieHbl Ha MOJyYCHUE WHAMBHYAJIbHOIO 3a7aHUs JJIsl BHIIOJIHEHUS
KOHTPOJIbHBIX MEPONIPUATHI 110 pazneny "MukpoapxuTekTypa UuppoBoro 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 KoHBeliepHOTO MUKpOIIpolieccopa 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




\ 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:
SI3bIKHM onMcaHus anmapaTypsl U peann3anud (pyHKIIMOHATBHBIX V-3 + KonTtponsnas padora/KonrponsHast
Y3JI0B YCTPOMCTB 1IU(DPOBOI SJIEKTPOHUKH i pabota No3
S3bIk accemOnepa as apxutektypsl MIPS VT-3mc1 + KonTtponsHas padora/KonTponsHast
] pabota Nel
Y CcTpolicTBO MUKPOITIpOIEccopa OOIIEro Ha3HAYCHUSI C IPUMEHEHUEM VJ1-3mca + + + Cemunap/3anura 1a00paToOpHBIX
apxutektypsl MIPS ] paboT
YcTpoiicTBO MUKpOMpoIieccopa 00IIEero Ha3HAYeHHsI ¢ TPUMEHEHUEM V-3 + CemuHap/3amuTa 1a60paTOpPHBIX
apxutektypsl ARM ] pabot
Ymern:
Co3naBaTh mporpaMmbl Juist 0OpabOTKH TaHHBIX HA A3bIKE acceMoOuiepa VT-3mc + + 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 peanmzanmn: KomneiorepHoe 3a1aHne
1. Konrponbnas padora Ne2 (KonrponbHas 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 SK3aMEHALMOHHOM COCTaBIISIOIICH.

Kypcosas paboma (KP) (Cemecmp Ne3)

B numiom BeICTaBIsIETCS OIICHKA 32 3 CEMECTP.

IIpumeuyanue: OLieHOYHBIE MaTEpUAIIbI 110 TUCIUITIIMHE 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 : [uBeTHOE u3anue] : nep. ¢ anri. / Jssun 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" mst cTyieHToB, 00yJaroniuXxcsi o HalpaBiIeHUIo "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/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=11611;

3. MypcaeB A. X.,bypenesa O. U.- "[IpakTuxy™m no npoektrpoBaHuio Ha a3bikax VerilogHDL u
SystemVerilog", (4-¢ u3n., crep.), U3narenscrBo: "Jlans", Cankr-IlerepOypr, 2022 - (120 c.)
https://e.lanbook.com/book/200474.
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5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHOe ofecredeHue:
1. CAO "IIpomereii";

2. Maiing Buneoxongepenimm;

3. Quartus;

4. ModelSim.

5.3 UnTepHeT-pecypcesl, BKIOYas NpodeccuoHaTbHble 0a3bl JAHHBIX H HHGOPMALIMOHHO-
CIIPaBOYHbIE CHCTEMbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0u0JM0OTEKAa OHJIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

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

4. baza nanabix BUHUTMH online - http://www.viniti.ru/

5. ba3za naHHbBIX :)KypHaJioB u3aareancrBa Elsevier - https://www.sciencedirect.com/

6. DiekTpOHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

7. Ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za mannbix Scopus - http://www.scopus.com

9. HanmoHanbHas 3JIEKTPOHHAs OudamoTeKa - https://rusneb.ru/

10. 9BC "KoncyabsTaHnt ctyaenta' - http://www.studentlibrary.ru/

11. Kypuaasl American Chemical Society - https://www.acs.org/content/acs/en.html

12. Kypuaiasl American Institute of Physics - https://www.scitation.org/

13. ’Kypnaanl American Physical Society - https://journals.aps.org/about

14. ba3a nanubix n3aareabcrBa Annual Reviews Science Collection -
https://www.annualreviews.org/

15. ba3a nannblii Association for Computing Machinery Digital Library -
https://dl.acm.org/about/content

16. Kypuaias! m3nateancTsa Cambridge University Press - https://www.cambridge.org/core
17. ba3a nannbix IEL u3nareascrBa IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

18. ba3a nannbix Computers & Applied Sciences Complete (CASC) -
http://search.ebscohost.com

19. ba3za nannbix INSPEC na naargopme komnanuu EBSCO Publishing -
http://search.ebscohost.com

20. Kypuausi Institute of Physics (IOP), Besimkoopuranus - https://iopscience.iop.org/
21. Kypuaanl HayuHoro odmecrBa Optical Society of America (OSA) -
https://www.osapublishing.org/about.cfm

22. IlarenTHasn 6a3a Orbit Intelligence komnanun Questel - https://www.orbit.com/

23. Kypnaus! m3nareascrBa Oxford University Press - https://academic.oup.com/journals/
24. ba3a nanubix qucceprauuii ProQuest Dissertations and Theses Global -
https://search.proguest.com/pgdtglobal/index

25. Kypuaasi ’Kypuaasl Royal Society of Chemistry - https://pubs.rsc.org/

26. Kypnaas nznareancrBa SAGE Publication (Sage) - https://journals.sagepub.com/

27. Kypuaxa Science - https://www.sciencemag.org/

28. Kypnausl HayuHoro oomectBa Society of Photo-Optical Instrumentation Engineers
(SPIE) Digital Library - https://www.spiedigitallibrary.org/

29. Koarexuust :;xypHasoB Taylor & Francis Group - https://www.tandfonline.com/

30. ZKypuaasl no xumun Thieme Chemistry Package komnanun Georg Thieme Verlag KG -
https://www.thieme-connect.com/products/all/home.html

31. Kypuans uznareabcra Wiley - https://onlinelibrary.wiley.com/

32. Dnexrponnas 6udamorexka MOU (36 MDIMN) - http://elib.mpei.ru/login.php

33. IopTaJ oTKPLITHIX JaHHBIX Poccuiickoii @exepauum - https://data.gov.ru
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34. ba3a OTKpPBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA U CONUAIBLHOM 3alIUTHI PD -
https://rosmintrud.ru/opendata

35. ba3a OTKpPBITHIX JaHHBIX PO} eCcCHOHAIBHBIX CTAHAAPTOB MUHHCTEPCTBA TPyAa U
conmnabHoi 3amuThl PA - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

36. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA JKOHOMUYECKOT0 pa3Butusi PO -
http://www.economy.gov.ru

37. Ba3a oTKpBITBHIX JaHHbIX Pochunmonuropunra - http://www.fedsfm.ru/opendata

38. DuekTpoHHAas OTKpbITas 6a3a faHHbIX ""Polpred.com O630p CMU" -
https://www.polpred.com

39. UudopmanunonHo-cnpaBounas cucrema «Konmeke/Texakenepr» - Http:\\proinfosoft.ru;
http://docs.cntd.ru/

40. HanmoHaJbLHBII MOPTAJ OHJIAITH 00yuenuss «OTKpbITOE 00pa3oBanuey - https://openedu.ru
41. Opunmanabublii caiiT @enepajbHOTO areHTCTBA M0 TEXHUYECKOMY PeryJIHPOBAHUIO U
MmeTpoJioruu - http://protect.gost.ru/

42. OTkpbiTas yHUBepcuTeTcKasi uH(popmanuonnas cucrema «POCCHUS» -
https://uisrussia.msu.ru

43. OdunuanbHblii caiit MuHNCTEPCTBA HAYKHU U BbicHIero oopasosanus Poccuiickoii
®enepanum - https://minobrnauki.gov.ru

44. Opunuanbublii caiit @enepaibLHOM CIyKObI 10 HA30pY B cepe 00pa30BaHUs U HAYKH -
https://obrnadzor

45. ®denepanabublii mopraa "Poccuiickoe oopazosanue’ - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropun, OcHamenue
HAaUMCHOBAHUC
VYueOunbie aynuropuu i | JK-120, MamuHHbIN 3270 cepBep, KOHIUIMOHEP
MPOBEJCHUS JIEKIIMOHHBIX MBI
3aHATUHI U TEKYILETO A-202, YyeOHnas napTa, CTOJI MpernoAaBares, CTyl, mKad
KOHTPOJIS MYJIbTUMEINITHAs JUISL XpaHEHUsl UHBEHTAaps, 10CKa
aynuropus kag. WHTEPAKTUBHAsSI, MyJIbTUMEANNHBIN
Ouznku MIPOEKTOP, JOCKa MapKepHasi, KOJIOHKH,
HOYTOYK
VY4eOHble ayAUuTOpUU IS A-111/1, CTOJI KOMIIBIOTEPHBIH, CTYJI, KA} s
IIPOBEJEHUS NpakTHUecKuX | KommbroTepHsbIil Kinace JOKYMEHTOB, LIKad IS OEXK/IbI,
3ansaTul, KP u KII kad. Ouzuku MYJIbTUMEIUNHBIN IPOEKTOP, TOCKA
MapKepHasi, KOJIOHKH, KOMIIBIOTED
MePCOHAIbHBIN
A-111/2, CTOJI KOMIIBIOTEPHBIN, CTYJI, MIKad 1711
KomnbrotepHslii kacce JIOKYMEHTOB, IIKa( 1Sl OAEKIbl, Ka(
kad. Ousuku JUISL XpaHEHUs] NHBEHTaps, KOMIIBIOTED
IIEPCOHAJIBHBIN, IPUHTEP
VY4ebHble ayIUTOPUH IS A-111/1, CTOJI KOMIIBIOTEPHBIN, CTYJI, IIKad s
npoBeJeHus J1abopaTopHbix | KommbroTepHbIil Kinace JIOKYMEHTOB, IIKa( ISl OAEKIbI,
3aHATUN kad. Ousuku MYJIbTUMEAUNHBIN IIPOEKTOP, JOCKA
MapKepHasi, KOJIOHKH, KOMIIbIOTEP
MIEPCOHAJIbHBIN
A-111/2, CTOJI KOMITBIOTEPHBIN, CTYJI, TIIKad 17151
KomMnbrotepHslii kacce JOKYMEHTOB, HIKad s OA€XK/bI, MIKad
kad. Ouzuku JUISL XpaHEHUS HHBEHTaps, KOMIIBIOTEP
NIEPCOHANIbHBIMN, IPUHTED
Y4eOHble ayaiuTOpun Jis A-202, YyeOHnas rapTa, CTOoJ MpenoiaBaress, CTyJ, mKad
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MIPOBEICHUS MYJIbTUMEAUNHAS JUISl XpaHEHWsI THBEHTapsl, 10CKa
IIPOMEKYTOUHOU aynuropus kKag. WHTEpaKTUBHAs, MyJIbTUMEIUNHBIN
aTTecTalu duzukn MPOEKTOP, JOCKA MapKepHas, KOJIOHKH,
HOYTOYK
ITomewmenus s HTB-303, CTOJI KOMITBFOTEPHBIN, CTYJI, CTOJ
CaMOCTOSITEIILHON paOOTHI KomrnbrorepHblit MHUCHMCHHBIN, BETAIKA JIUIS OJICKIbI,

YUTAJILHBIN 341

KOMIIBIOTEpHAsI CETh C BBIXOJIOM B
WHTepHeT, KOMIIBIOTED NIEPCOHANIBHBIN,
IPUHTEP, KOHJUIMOHED

A-111/1,
KomnbroTepHslii ki1acce
kad. Ouszuku

CTOJI KOMIBIOTEPHBIN, CTYJI, IIKaQ 115
JOKYMEHTOB, IIKad ISl OAEXK/IbI,
MYJIbTUMEAUNHBIN IIPOEKTOP, JOCKA
MapKepHasi, KOJIOHKH, KOMIIBIOTED
MEPCOHAJIbHBIN

A-111/2,
KommnsrorepHslii kinacc
kad. Ousnuku

CTOJI KOMIIBIOTEPHBIH, CTY, mKad st

JIOKYMEHTOB, IIKad ISl Ok IbI, IKad

JUTSL XpaHEHUs MHBEHTAPsI, KOMITbIOTEP
IIEPCOHAIIBHBIN, IPUHTEP

Ilomentenus st
KOHCYJIbTUPOBAHUS

A-201/1, Kabuner
COTPYJIHUKOB Kad.
duzuku

CTOJI, CTYII, IKad A7 JOKYMEHTOB, MIKad
JUTSL OJICAK b1, KOJIOHKH, KOMITBIOTEP
NIEPCOHAJILHBIN, IPUHTEP

[Tomenienus st XpaHeHUs
00opysoBaHus U y4eOHOTO
WHBEHTAPS

b-101/1, Cxman xad.
®usuku uMm. B.A.
dalpukaHTa
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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 KontpoasHnas padora Nel (KoHTposibHast paboTta)
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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