degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TeXHOJIOTHH

A.B. [IBopkoBu4

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JUCHHUIIMHE: MuKponpoueccopHble CHCTEMBI
10 HAMPABJIECHUIO: WNudopmarrka 1 BEIYUCTUTEIbHAS TEXHUKA
npopuJib NOArOTOBKHU: KommbroTepHbIE TEXHOJIOTHUH ¥ BHIYUCIIUTEIbHAS TEXHUKA

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kaepa AMeKTPOHHBIX BRIYUCITUTEILHBIX MAIIUH

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 8 (BeCeHHUN) - DK3aMeH

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
[ToaroroBka x sk3ameny: 30 yac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy coctaBuiIu:

H.B. TIpeoOpaxeHckuii, KaH/l. TEXH. HAYK, CTAPIIANA HAYYHBIH COTPYIHHK
I0.A. XoJjomnoB, acCUCTEHT

[Iporpamma obcyxieHa Ha 3acefjaHuy Kadeaphl SJCKTPOHHBIX BEIYUCIUTENBHBIX MaruH 13.04.2020



AHHOTANMA
B maHHOM Kypce M3y4aroTcsi BOIPOCHI MOCTPOSHHS MHKPOIIPOIIECCOPOB U MHKPOIPOIIECCOPHBIX CHCTEM, MX
Kinaccuukanms, OCOOEHHOCTHM apXHTEKTYpHbIX pemieHHA. OOCYKIal0TCI TEOPETUYECKUE OCHOBBI
MOCTPOCHHSI COBPEMEHHBIX MAIIMH W CHCTEM Ha 0a3e MHUKpOIPOIECCOPOB, HamOoiee NepCIeKTUBHEIC
HAlpaBJICHUS Pa3BUTHS BBIYMCIUTENBHONH TeXHUKH. Oco0oe BHUMaHHE yAEISeTcsl 00CYXKIECHHIO BOIPOCOB
MOCTPOCHHUS M UCTIOJIb30BaHUS COBPEMEHHBIX CHCTEM Ha 0a3e 0TEUeCTBEHHBIX MUKPOIIPOIIECCOPOB.

1. leau u 3apauu

Meap AUCUMNIMHBI

Jatb cTyneHTaM, o0ydaeMbIM 10 CIEUAIbLHOCTH NMPUKIIaJHAs MaTeMaTHKa U (pU3UKa (CHennaIn3arus
— 3JIEKTPOHHBIE BHIYMCIUTEIbHBIC MAIIMHBI), KOMIUIEKC 3HaHUI 1 0a30BBIX MPUHLIUIIOB OPraHU3alUH U
(GYHKIIMOHMPOBaHUS MHKPOIPOLECCOPOB M CUCTEM Ha MX OcHoBe. O3HaKOMIIEHHE ClilyllaTesned c
OCHOBaMH ITOCTPOCHHS COBPEMEHHBIX MUKPOIPOLIECCOPHBIX CUCTEM H MOATOTOBKA K U3YUCHHIO JPYTUX
CHeLUanbHbIX AUCIMIUIMHE — [{ndpossie cuctemsl ynpasineHus, Cucremsl IU(PPOBOTO aganTHBHOTO
YIpaBJICHUS U JIp.

33]13‘[1/[ JAUCHUIIINHBI

*  [pUOOpPETeHHE CITyIIATeIIMH TEOPETUYECKUX 3HAHWH M TPAKTHYCCKHX YMEHHA M HaBBIKOB B
00J1acTH MOCTPOEHHSI MUKPOTIPOLIECCOPHBIX CHCTEM;

* 0OCBOCHHE 00y4aeMbIMU 0a30BBIX 3HAHHUI B 00JACTH CUCTEM YITPABICHHS BBIYUCIUTEIBHBIX CUCTEM
Ha 0a3e MUKPOIPOLIECCOPOB;

. NpUOOPETEHNE  TEOPETHYSCKMX 3HAHMH 00 apXHUTEKType MHKpPOIPOIECCOPOB U
MHKPOIIPOLIECCOPHBIX CHCTEM;

* IIOATOTOBKA CIIyIIATeNeH K N3yUYEHUI0 CMEXHBIX JUCLUIUIMH CIeLHaIu3alyH.
2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BbIOUpaeT
KPUTHUYECKUHN aHaJN3 U CUHTe3 HHpopManuy, |uHPOpMALNIO, HEOOXOOUMYIO AJISl PELICHHUs! MOCTaBICHHON
MPUMEHATh CUCTEMHBIH MMOAXOJ U PELIeHUsT  |3a7a4n

MOCTAaBJICHHBIX 3a7a4

OIIK-2 Cnocoben ucnonb3oBarh copemennsie |OITK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U BBIYMCIIMTEIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHeT B
MpOrpaMMHBIE CPENICTBA IIPH PEeLIeHUH 3a1ad  |obnactu (cdepe) npodeccHoHaNbHOMN AesITeIbHOCTH

poheCCUOHATBHOM JIeTENLHOCTH, COOTIOnas
TpeboBaHUg MHOOPMAIIMOHHOW OE30TIaCHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0QOpMIIATH OIIK-3.3 Bnazneer MeTogaMu BU3YalbHOTO U IpauuecKoro
Hay4HbIC U (WIN) TEXHUYECKUE IpeACTaBICHUS pe3yabTaToB Hay4YHOM
(TexHOIOTNYECKNE, UHHOBAIL[IOHHBIC) OTYETHl  |(HAYYHO-TEXHHUYECKOW, MHHOBALIMOHHON TEXHOJIOTHYECKOH)
(myOnmuKanuy, NpOEKTH) JEATEIIbHOCTH B BUJIE OTUETOB, HAyYHBIX ITyOIHKAIMHA

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTh cBoed mpodeccHoHaTbLHON
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM unciie pazpadareBath 1 |[IK-1.2  CnocoGeH  BBLABHTAaTH — THIOTE3BI, CTPOHTH
HCCIIe10BaTh MaTeMaTHYECKHE MOJIENN MaTreMaTHYeCKHe MOAEIM JJIS ONHMCAaHUs H3y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJICHUI M MPOIECCOB, OIICHUBATH KAY€CTBO pa3padOTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOJIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAayIHBIC PC3YJIbTAThI I1K-1.3 CrnocobeH mnpuMeHATh TEOpeTHUeCKHue H (WIIH)
OKCIIEPUMEHTAIbHBIE METObI MCCICIOBAHNN K KOHKPETHOM
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pe3yabTaThl

[IK-2.1 3HaeT HOpUHLMIBI MOCTPOEHUS HAyYHOW PadOTHI,
MeTogsl cOopa W aHanmM3a TIOJNyYEHHOTO MaTepHala,
CHoco0bl apryMeHTallH




LIK-2 CLHOCOUEH CAMOCTOSTENbHO WK B
KadecTBe 4JieHa (PyKOBOAUTEIS) MaJIOTO
KOJUIEKTHBA OpPraHU30BbIBATh U IPOBOJUTH
Hay4HbIE UCCIICOBAHMS U X apoOaIuio

[MK-2.2 Cnoco0eH TulaHUpOBaTh M MPOBOJAWTH Hay4yHBIC
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
(pyxoBoauTENs ) MAJIOTO HAYYHOTO KOJUIEKTHBA

[IK-2.3 CnocobeH mNpoBOAWTH anpoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEIHLCKON paboTh MOCPEICTBOM
yONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pEepeHIuIx

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00y4alOIINeCs JOIKHbI

3HaTh:
* OCHOBHBIE IPHHIIHIIBI OPTaHNU3ALMH MHKPOIIPOLIECCOPOB U CUCTEM Ha UX OCHOBE;
. ITOpUTMbl  (DYHKIIMOHUPOBAHUSI W CTPYKTYPHYIO OpIaHHU3allMI0 OCHOBHBIX YCTPOWCTB
MUKPOIIPOLECCOPOB;
. OCHOBHBIC CHCTEMHBbIE TPEeOOBaHMA K MHUKPOIPOLECCOPaM, BXOMSIIMM B COCTaB Pa3IMYHBIX
WH(POPMALIMOHHBIX U YIPABJISIIOIINX CUCTEM;
* TEXHUYECKHE XapaKTEPUCTHUKU U MTOKA3aTEIH OTEYECTBEHHBIX U 3apyO0eKHBIX MUKPOIPOLIECCOPOB U
CHUCTEM.

YMETB:
. 3¢ (GeKTUBHO MPHUMEHSATH CBOM 3HAHUS JJs PEILICHUs 3aJad INPOCKTHPOBaHUS, BBIOOpa
KOoH(UTYypanuwy,
HaCTPOWKH M KCIUTyaTallii COBPEMEHHBIX MUKPOIIPOLIECCOPHBIX CHCTEM:
*  OLEHMUBATh IPOU3BOAUTEIBHOCTh OTIEJIBHBIX YCTPONCTB MUKPOIIPOLECCOPHBIX CUCTEM B LIEJIOM,
3Hasl OTAEIBHBIE €€ COCTABIIAIOIINE;
. ONpENENATh KJIACC M KOH(PUIYpalMio CHCTEM, HAWIy4dIIUM OOpa3oM yAOBIETBOPSIOLIYIO
TpeOOBaHUAM
K QYyHKIIMOHHPOBAHUIO €€ B KOHKPETHON MH(POPMAITMOHHOW, BEIYUCIUTEILHON WK YIIPaBISIONIeH
CHCTEME.

BIIAJIETh:
. METOJJaMU TIPEJCTABIEHHUs] CTPYKTYPHBIX M (YHKIHMOHAIBHBIX CXeM CHCTeM Ha 0ase
MUKPOIIPOLECCOPOB;

* yYMEHHEM BBIOpATh COCTaB, yCTPOWCTBA U OJIOKH, HEOOXOAUMBIC JUIsl TOCTPOCHUS BHIYUCIUTEILHOM
CHCTEMBI, OTBEUYAOIICH 3aJaHHBIM TPEOOBAHHSAM;

* HaBBIKAMHU OCBOCHHS W aHaM3a 00IbIIOr0 00beMa TEOPETHIECKON nH(pOpMAIIHK;

* HaBBIKaMH I'PAaMOTHOTO aHaJIH3a U 00PaOOTKH PEe3yIbTATOB UCCIICIOBAHMIA;

* [PAKTUKOI UCCIIE0BAHMS M PEIICHUS TECOPETUIECKUX M PAKTUUECKHUX 3a/1au.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIIMHbI (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
Pa3BuTne MHKPOIIPOIECCOPOB.
1 Knaccudukanmus. ApXuTEKTypa u 2 2
MHUKpPOApXUTEKTypa.
2 Poccuiickue MMKPOIIPOLIECCOPHBIE 2 2
pa3paboTKy.
3 Muxkponporieccopsl DIs0pyec. 4 4
MuxkpornporieccopHbie pa3paboTku
4 Komnus, baiikan. Pa3pabotrku OnBuc u 4 4
MynbeTHKOp.
5 OcHOBHBIE 3apyOeKHbIE ) )
MHKPOIIPOIIECCOPHBIE PEILICHHUSI.




OcobeHHOCTH PabOTHI € MAaMATBIO B

6 MHUKPOIIPOLECCOPHBIX CUCTEMAX. 4 4
Crienmanu3upoBaHHbIE

7 CXEMOTEXHUYECKHE U apXUTEKTypHBIE 4 4
peleHusl.
KoMMyHMKaIlMOHHBIE — 3a7a4d M HUX

8 peleHus B MHUKPOIPOLIECCOPHBIX 4 4

CUCTCMax.

CucrtemMbl Ha KpHCTalJie, MHOTOSIZICpPHBIC
9 reTepOreHHbIe CTPYKTYpBbI B 2 2
MHUKPOIIPOLECCOPHBIX CUCTEMAX.

Yckopenue 00paboTkn B
10 [MHKpOIIPOIIECCOPHBIX CHCTEMax. 2 2
VHHBepcanu3anus U Creuaan3anms.
Hroro yacos 30 30
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 8 (Becennuit)
1. PazButue mukpomnpoueccopos. Knaccudukanus. ApXUTeKTypa 1 MUKpPOapXHUTEKTypa.

1.1. Crpykrypa Mukpormnpoueccopa. Knaccudukanms MUKpOIpOLeccopoB.

1.2. MuxkponpoueccopHbsle KOMIUIEKTHI. IlomHOpa3psaHble MHKPOIPOLECCOPBl U NEPCOHAIBHBIC
KOMIIBIOTEPBI.

1.3. Mukponporieccopsl sl T(POBBIX CUCTEM YITPABICHHS.

2. Poccuiickre MUKPOTIPOIIECCOPHBIE Pa3pabOTKH.

2.1. MII orpannyeHHON pa3psiAHOCTH C COCTaBHBIMU PETUCTPAMH.

2.2. CeKIMOHHPOBAHHBIE MHKPOINpPOIECCOpPhl. VICTOpHS MHKpOIIPOIECCOPOB. XapaKTEPUCTHKH H
TEXHOJIOTUYECKHUE MpoIiecchl n3rorosieHus MII.

2.3. Muxkpormpoueccopsl HH(PpoBoi 00pabOTKU CUTHAIOB — HU(POBBIE CUTHATBHBIE POLIECCOPHI.
2.4. Drarbl pa3BUTHS apXUTEKTYPbl MUKPOIIPOLIECCOPOB.

3. Mukpomporieccopsl DIs0pyc.

3.1. JIunetika pa3BUTHS MUKPOIIPOIIECCOPOB DNBOpYC.

3.2. KouBeiiep BBINONHEHHS «IIUPOKHX» KOMaHI. PacmapamienuBaHue B cucTeMe 00paOOTKH
koMan1. CpaBHEHHE 00paOOTKH MOTOKA KOMaH X86 1 DIsopyc.

3.3. Knacrepst 8 MIT Dib06pyc. MexknactepHbie cBsi3u B siipe MIT Dnsopyec.

3.4. Pa3BuTHEe MHUKPOapXUTEKTyphl. KOHTpoiuiep CHCTEMHBIX OOMEHOB B MHOTOIPOIECCOPHON
CHCTEME.

3.5. MukponpolieccopHble CHCTeMBI Ha 0aze Dnp0pyc. Cucrema Ha KpucTamie Inpopyc-S.
4. Muxponponeccopasie pa3padotku Komaus, baiikan. Pazpabotku DnBuc 1 MynbsTHKOD.

4.1. Pag MII Komnus — uctopus pa3BUTHA, CTPYKTYpHBIE OCOOCHHOCTH.

4.2. MHorosiiepHas cuctema batikan. O0ecrieueHre OBBIIIEHHON HanexkHoCcTH MII cuctem.
4.3. Curnanbhnsie nponeccopsl. CHK DnBuc — MynbsTukop.

4.4. Kommnexkcuposanue [P-pemenuii. Bzaumonelicteue yausepcanbubix 1 DSP — siep.



4.5. Cneunanu3upoBaHHBbIE AApa B BHIYUCIUTEIBHON CUCTEME.
4.6. BHemHne KOMMYHUKallMOHHbIE BOSMO>KHOCTH CUCTEM Ha NpuMepe MynbTHKOD.

5. OcHOBHBIE 3apy0exKHbIE MUKPOIIPOLIECCOPHBIC PEIICHNUSI.

5.1. x86. 'maBHBIE 0coOeHHOCTH KOo/1a KoMan il MIT x86.
5.2. PazButue nuuen3nonHoi nuneiku aaep MIPS-ARM-Cortex.
5.3. bazoBas apxutexktypa POWER.

6. OcobeHHOCTH Pa0OTHI C TAMATHIO B MUKPOIIPOIIECCOPHBIX CHCTEMAX.

6.1. CtpykTypa yHHUBEpCcaIbHOTO MUKpompolieccopa. OpraHu3zaiys MHOTOypPOBHEBOM MaMSITH.

6.2. MexaHNU3MBbl KeIINPOBaHKsL. MHOTOypOBHEBOE KEIIMPOBAHUE U YIPABICHHUE JOCTYIIOM K ITAMATH
6.3. I[Ipob6aeMbl KOTepPEeHTHOCTH.

6.4. MII Dns6pyc 8c — pabora ¢ MaMsThIO, HepapXus KEIITMPOBaHUSI.

6.5. Peanuzanust KOMMYHHUKAIIMOHHOM Cpeibl B MUKPOIIPOIIECCOPHON CHCTEME.

6.6. YckopeHre 0OMEHOB € TTAMSTHIO.

7. Crienanu3upoBaHHbIE CXEMOTEXHUYECKUE U apXUTEKTYPHBIE PELICHUS.

7.1. CurHanbpHbIe IPOLECCOPBI U CHCTEMbI 00pa0OTKHM JaHHBIX.

7.2. Cuctemsl TpoupoBanusi. CaMOCHUHXPOHHBIE PEIICHHUS.

7.3. CuK — Kkak pa3BUTH CHEIHAIN3UPOBAHHBIX MHUKPOIIPOLIECCOPHBIX CHCTEM.
7.4. KoMMyHHKaIIMOHHBIE [TPOLIECCOPHI.

7.5. CTpyKTypa MOAYNS CBA3HU C BHEIIHUMHU yCTPOUCTBAMH.

7.6. MynsTuMeuitHple MUKPOTIPOIIECCOPHBIE PEIICHHS.

8. KoMMyHUKallMOHHbIE 3a/1a41 M UX PEIIEHUS] B MUKPOIIPOLIECCOPHBIX CUCTEMAX.

8.1. [locnenoBatenbHas U napaienabHas HU(poBas eperada JaHHBIX MEXIY U(QPOBBIMU
YCTPOMCTBAMH.

8.2. Uneonorust opraHusaluy cBsizei B MUKPOIIPOLIECCOPHBIX CUCTEMAX.

8.3. OcHOBHBIE KOMMYHHKAIIMOHHBIE CPEJIbI UCTIONIb3yeMBbIe IpH nmoctpoernn MII cuctem.

8.4. CrpykrypHas cxema nporeccopa baiikan T1 — pa3nenenue cBsizeil Ha OBICTPBIN W MeAJICHHBIN
unTepgeic.

8.5. KommyHukanuonHas cpena Ha 6ase SpaceWire.

9. Cucremnl Ha KpUCTAJUIC, MHOTOAACPHBIC TI'CTCPOICHHBLIC CTPYKTYPbl B MHUKPOHNPOUCCCOPHBIX
CUCTCMaAXx.

9.1. CUHXpOHHBII U aCHHXPOHHBIM 00MeH nHpopmarueii B MII cucteme.
9.2. Cuctembl Ha KpUCTAIIJIE Ha IpUMepe IDIBUC — MyYIBTHKOP.
9.3. I'nbpuHBIE MUKPOITPOIIECCOPHBIE CUCTEMBI.

10. Yckopenue o0pabOTKH B MUKPOIIPOIIECCOPHBIX CHCTEMaX. YHUBEPCAIN3AIHS U CIICIIMATH3aLIHsL.

10.1. Kiaccuueckoe mOCTpoeHHE cHUCTeM. HeTpaauunoHHBIE apXUTEKTypHbIE  PpEeLIeHUS.
Bo3MoxHOCTH yCKOpEeHHs 3TaloB 00paboTKH.

10.2. BoluncnumibHbIE CHCTEMBI C YIPABICHUEM OT MOTOKA JaHHBIX. JMHAMUYECKHE M CTaTUYEeCKHUE
[IOTOKOBBIE CUCTEMBI

10.3. Konseitepuzanust B MII cucremax. Konseitepuzamuss o0paborku. Konpeliepuzanus
BBIYMCIICHUM.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIEeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)



VYueOHast aymuTOpHs, OCHALICHHAS! MYJIBTHMEANA IPOEKTOPOM, SKPAHOM U MUKPO(OHOM.
[IporpammHuble U anmnapaTHO-IIPOrPaMMHBIE MAKEThI CUCTEM.
AnmapaTHble U IPOrpaMMHBIE PEATA3ALNH JIIEMEHTAPHBIX KOMIIOHEHT CHCTEM.

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Apxurekrypa MmukponpoueccopoB [Tekcr] : yuebd. nocobue asns By30oB / B. B. I'ypoB .— M. :
Wurepuer-Yu-t1 Uadopm. Texnonoruii : BUHOM. Jla6. 3nanwmii, 2010 .— 272 c.

2. OcHoBbl MukpornpoteccopHoit Texauku [ Teket] / FO. B. Houkos, I1. K. CkopoGoraros -
M.Hurepuer-Yu-T Undopm. Texnonoruii : BUHOM. JIa6. 3nanunii,2006

3. Mukpomnpoueccopsl U BEIYUCIUTENbHBIE KOMILIEKCH cemeiicTBa "Iinbp0pyc"” [Teker] : yue6. mocobue
st By3oB / A. K. Kum, B. U. Ilepekaros, C. I'. Epmakos ; MIICT, MIH3YM uwm U. C. bpyka, Mock.
¢u3.-TexH. uH-T (Toc. YH-T), BoenHno-kocm. akaa. um. A. @. Moxaiickoro .— CIIO. : ITutep, 2013 .—
272 c.

JlononHuTenbHAs TUTEpaTypa
1. BeruucnurenpHbIe MAIMHEI, CUCTEMBI 1 ceTd [Tekcr] : yueOHuk 11 By30B : gor. ['oc.xkom CCCP /
A. IL. Ilstubparos [u ap.] ; mox pea. A. I1. [IstubparoBa .— M. : @uHaHCH U cTaTHCTHKA, 1991 .—
397 c.
2. Muxkponpoieccopsslie cpeactsa u cucremsl [ Teker] : [ye6. mocobue mis By3os] / H. H. IlenxyHos,
A. I1. JlnuanoB .— M. : Pagmno u cBs3b, 1989 .— 288 c.

3. Opranuzanus MUKpOIpOIleCCOpHbIX crcteM [Teker] : yueb. mocodue aist By3oB / I. U. JIoHOB ;
M-Bo 06p. PO, Mock. ¢u3.-rexs. un-T (roc. yH-1) .— M. : MOTH, 2000 .— 160 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

http://www.intuit.ru — OTKpBITBI HHCTUTYT UHTYHT
http://lib.mipt.ru — anekrponHas 6ubmuoreka MOTU
http://www.chipnews.ru — HOBOCTH MHKPO3JICKTPOHHUKH
http://www.citforum.ruw/hardware/ - 6ubmmoreka CIT-Forum

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3YeMbIX NPH OCYLIECTBJICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHunst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha neKunoHHBIX 3aHSATHAX UCTIOJIB3YIOTCS MYJIBTHMEANHHBIC TEXHOIOTUH, BKITFOYAsk IEMOHCTPAIIHIO
npeserranuii (MS PowerPoint ) u IeficTByIOINX MaKETOB.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

VYeneniHoe 0CcBOoeHUE Kypca TpeOyeT HapshKEHHON caMOCTOATENBHOM paOboThl cTyeHTa. B mporpamme
Kypca IpUBEAeHO MUHUMAIILHO HE00X0IUMOE BpeMsl Il pabOThI CTy/IeHTa HaJ TEMOU.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:
* YTEHHE, aHAJIN3 ¥ KOHCIIEKTUPOBAaHUE PEKOMEHIOBAHHOU JTUTEPATYPHI,

*  mpopaboTKy y4yeOHOro marepuana (IO KOHCIIEKTaM JICKLUH, y4eOHOW M Hay4dHOH nuTeparype),
[IOJrOTOBKY OTBETOB Ha BOIIPOCHI, IIPEAHA3HAYEHHBIX JUIsl CAMOCTOSITEIbHOIO U3y4EHUs,

* JI0Ka3aTeJIbCTBO OTHAEJIbHBIX YTBEPKIAECHUM, CBOMCTB;
* pelIeHuE 3a/1a4, IPeAJaraeMblX CTyIEHTaM Ha JIEKLUSX,
* TIOATOTOBKY K 3K3aMEHY.



PyKoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTyIeHTa ocylecTBisercs B Qopme
WHIUBHUyaJIbHBIX KOHCydbTamui. llokazarenem BiajieHUs MarepualioM CIy)KUT YMEHHE pelIaTh
3agaun. Jns QopMupoBaHHs yMEHUS NPUMEHSATh TEOPETHUECKHE 3HAHWA Ha NPAKTUKE CTYACHTY
HEOOXOIMMO pelaTh Kak MOKHO Ooubiiie 3a1ad. [Ipu peneHnu 3aaa4 Kaxaoe JeHCTBHE HEO0OXOAUMO
apryMEHTHPOBaTh, CChUIAsCh HA HM3BECTHBIC TEOPETHUYECKHUE CBEIEHHs. 3HAYUTENBHO OOJEerduTh
peleHne 3a7a4d MOXKET XOPOIIO BBIOJHEHHBIN 4epTe, CTPYKTYpHAs CXeMa MM CXeMa aJlrOpuTMa
€CJIM OH COOTBETCTBYET YCIIOBHIO 3aJauu. [Ipu moaroroBke K 3aHATHSIM HEOOXOIUMO MOBTOPSTH paHee
U3y4YCHHBIC OCHOBHBIC OINpenesieHHs, (OPMYIUPOBKH TeopeM. B Hauane 3aHATHS, Kak MpaBHIIO,
npoBogutcs kopoTkuid (10-15 muHYyT) ompoc mo marepuaidy NpOLICALINX 3aHSATHH B YCTHOH HIIH
nUCcbMEHHOM (opme. OOBIYHO MPUIAEPKUBAIOTCS CIEAYIOIIEH CXEMBI: H3yYeHHE MaTepraa JIEKIUH 110
KOHCIIEKTY B TOT € JIeHb, Korna Obuta mpociymana jexuus (10-15 MuHyT); moBTOpEeHHe Marepuaia
HakaHyHe cieayromei neknuu (10-15 MuHYT), mpopaboTka ydeOHOTO MarepHalia MO KOHCIIEKTam
JeKIUi, y4eOHOW U Hay4yHOW JUTeparype, MOAr0TOBKA OTBETOB Ha BOIPOCHI, MPEIHA3HAUYCHHBIX JJIS
CaMOCTOSATEJILHOTO M3ydeHHs (1 gac Heaeno), MOATOTOBKA K MPAKTUYECKOMY 3aHATHIO, PEIICHUE 3a1ad
(1 gac). BaxxHo 70OMTHCSI TOHUMAHUS U3y4aeMOro MaTepralia, a He MEXaHUIECKOTO €ro 3allOMUHAHUSI.
Ob6s13aTennbHBIM TPEOOBaHUEM SBIISICTCSI BHIIIOIHEHUE TIOMAIIHUX PadoT.

[IpomexxyTOuHBIE KOHTPOJIb 3HAHUW MPOBOJUTCS B BHUJAE KOJUIOKBUYMOB, Ha KOTOPBIX CTYIEHTY
IpeAaraeTcsi MUCbMEHHO OTBETHTh HAa TEOPETHYECKHH BONPOC M PELIMTh IBE 3aJauydl MO TeMe
KOJUIOKBUYMA, a TaKKe CTYACHTY B XOJ€ OCBOCHHS Kypca HEOOXOAMMO BBHINIOJHUTH JIBE JOMAIIHUX
MHIUBULyaJbHBIX pabOThI C X MOCIEAYIOIIEH 3alUTOMN.
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BbIOMUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON
3a7a4n

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
POrpaMMHBIEC CPEACTBA MIPU PEIICHUHN 331349
poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUg MH)OPMAIIMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTEIBHYIO TEXHUKY WM CEpBUCHI ceTH VHTepHeT B
obmactu (cdepe) mpodeccrnoHaTbHON AeATEIIEHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIATH
Hay4HbIC U (UJTM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(myGnuKanum, MpoeKThI)

OIIK-3.3 Bnageer mMeToamMu BU3yaJbHOTO U TpadudecKoro
MpeCTaBICHUS pe3yapTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHONW TEXHOJOTHYECKOH )
JeSITETLHOCTU B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINi

[IK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHOU
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHUYeCcKue MOAENM Ul OIHUCaHMA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATh KAUECTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[IK-2.1 3nHaeT HOpUHLUIBI MOCTPOEHUS HAYYHOW PadOTHI,
MeTogsl cOopa W aHanmM3a TIOJyYEHHOTO MaTepHala,
CHocoObI apryMeHTallH

[MK-2.2 Cnoco0eH TulaHUpOBaTh ¥ TPOBOJAWTH HaydHBIE
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
(pyxoBoznuTeNs ) MaJIOTO HAYYHOTO KOJUIEKTHBA

[IK-2.3 CnocobeH mNpoBOAWTH ampoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEILCKON paboThI MOCPEICTBOM
TyONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pEepeHIuIx

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pesynbrare n3yueHus AUCHMILIMHBI « MUKpPOIIPOIIECCOPHBIE CUCTEMBD) 00YHaIOIIUICS JOKEH:

3HATb:

¢ OCHOBHBIC ITPUHIUIIBI OPpTraHU3al MUKPOIIPOHCCCOPOB U CUCTECM HAa UX OCHOBC,

. ANTOPUTMBI
MUKPOIIPOIECCOPOB;

(GYHKIIMOHUPOBAHMS M CTPYKTypHYIO OpraHM3allMI0 OCHOBHBIX YCTPOICTB

*  OCHOBHBIE CHUCTEMHBIC TpPeOOBaHHS K MHKpOIpPOIlECCOpaM, BXOASAIIMM B COCTaB Pa3IHMYHBIX
MH(OPMAIIMOHHBIX U YIPABISIONINX CUCTEM;
* TEXHUYECKHE XapaKTEPUCTHUKU U MTOKA3aTEIH OTEYECTBEHHBIX U 3apyO0eKHBIX MUKPOIPOLIECCOPOB U

CHCTEM.
yMeTh:




3¢ (GEeKTUBHO MPHUMEHSAThL CBOM 3HAHUS JJIS pEIICHUs 3aj]ad IPOCKTHPOBaHUS, BBHIOOpA

KOH(HUTYypauuw,
HACTPOMKH U 3KCIUTyaTalluyl COBPEMEHHBIX MUKPOIIPOLIECCOPHBIX CHCTEM:

OIICHUBATh IMPOU3BOAUTCIBHOCTL OTACIbHBIX YCTPOﬁCTB MUKPOIIPOLIECCOPHBIX CUCTCM B LCJIIOM,

3Has OTACJIBHEBIC €€ COCTABJIAIONIUC,

ONpCACIIAATL KJIAaCC U KOH(I)I/IpraI_II/IIO CUCTCM, HAWITy4dIIHUM 06pa30M YAOBJICTBOPAIOIIYIO

TpeOOoBaHUAM

K (QyHKIIMOHMPOBAHUIO €€ B KOHKPETHONH MH(POPMALTMOHHOW, BEIYUCIUTEILHON MM YIIPABIISIOMIEH

CUCTCMEC.

BJA€Th:

MCTOAAMH TIPCACTABJICHUA CTPYKTYPHBIX H q)YHKI_[I/IOHaJ'ILHLIX cXeM cucTeM Ha 0ase

MHKPOIIPOIIECCOPOB;

YMCHHUCM BLI6paTI> COCTasB, YCTpOﬁCTBa nu 6J'IOKI/I, H€O6XOI[I/IMLI€ AJId TIOCTPOCHUA BBIYMCIIMTSIIBHOM

CHCTEMbI, OTBEYAIONICH 3aJaHHBIM TPEOOBAHMSIM;

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0

AN i

9.

HaBBIKAMH OCBOCHHS M aHAJIM3a OOJIBIIOT0 00beMa TEOPETHYESCKOH HHPOpMALnH;
HaBBIKAMM I'PAMOTHOTO aHAJIN3a U 00pabOTKH Pe3ysIbTaToOB UCCIIECOBAaHNH;
MPaKTHKOHW UCCIICIOBAaHHS M PEIICHUS TEOPETUIECKUX U MPAKTUIECKUX 3a71ad.

OcobeHHocTH padOThI ¢ TAMSITHIO B MUKPOITPOLIECCOPHBIX CUCTEMAX.
Crienuanu3upoBaHHbIE CXeMOTEXHUYECKUE U APXUTEKTYPHBIC PELICHHUS.
KoMMyHMKalIMOHHBIE 33241 U UX PELICHUS B MUKPOIPOLIECCOPHBIX CHCTEMAaX.
CucTeMbl Ha KpUCTaJLIE.

MHorosiiepHbIe TeTEPOreHHBIE CTPYKTYPbl B MUKPOIIPOLIECCOPHBIX CUCTEMAX.
Yckopenue 06paboTKu B MUKPOITPOLIECCOPHBIX CUCTEMAX.

Pa3Butne MukponpouneccopoB. ApXUTEKTypa U MUKPOAPXUTEKTYPA.

UcTopus poccuiickux MUKPOIPOLIECCOPHBIX Pa3paboOToK.

Muxponporneccopsl Dnbopyc. OnHOAIEPHBIE U MHOTOSICPHBIE CUCTEMBI.

10. Muxporpotieccopssie pa3padorku Komuus, baiikan.

11.
12.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu

Pazpaborku DnBuc u Mynsrukop.
3apyOekHbIe MUKPOIPOLIECCOPHBIEC PEILICHHS.

o0yuyarommxcst

ITepeueHb KOHTPOIBHBIX BOIPOCOB IS IK3aMEHa:
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18.

Oco0eHHOCTH OpraHu3alui MUKPOTIPOLIECCOPHON CHCTEMBI.

Crpykrypa Mukponporeccopa (MII).

ApPXUTEKTYpy MUKPOIIPOLIECCOPA U MUKPOAPXUTEKTYPY MUKpPOIIpoLeccopa

MII orpanu4eHHON pa3psIHOCTH C COCTABHBIMU PETUCTPAMHU

MuKponpoLeccopHble KOMITIIEKThI

ITonHOpa3spsiHbIE MUKPOIPOLIECCOPHI U IEPCOHATIBHBIE KOMIIBIOTEPHI
Knaccuduxaryst MUKpOIpoLeccopoB

OnHoOKpUCTaIbHbIE MUKPOKOHTPOJIIEPHI

OtnuuuTeNbHbIE 0COOEHHOCTH APXUTEKTYPbI OJHOKPUCTAIBHBIX MUKPOKOHTPOJUIEPOB:

. OCHOBHBIE XapaKTEepUCTUKU MUKPOKOHTPOJJIEPOB

. Cek1IMOHMPOBAHHbIE MUKPOIIPOLIECCOPBI

. Mukponpoueccopsl nudpoBoit 06paboTKu CUTHATIOB — MU(GPOBLIE CUTHAIBHBIE ITPOIECCOPHI
. Mukponpoueccops! 1 U(GPOBEIX CUCTEM YIPaBICHUS

. UcTopust MUKpOIIPOLIECCOPOB.

. XapaKTEpUCTUKU U TEXHOJOTHUECKHUE ITPOLIECChl U3roToBieHUss MII

. DTansbl pa3BUTHS apXUTEKTYpPbl MUKPOIIPOLIECCOPOB

. Mukponpoueccopsl ¢ NOJIHOPA3pAIHON HIMHON

CTpyKTypa yHHBEPCAIbHOTO MUKPOIIPOLIECCOPa



19. O0bearHEHUE pacIUPEeHU MUKPOIIPOIIECCOpa B OJIMH KPUCTAILT

20. SIMD o6pabotka B MIT

21. MII ¢ 64-pa3psigHoii apXUTEKTypoit

22. PeructpoBas cTpyKTypa yHuBepcaiabHoro MIIT

23. PeructpoBas CTpyKTypa paHHUX X86

24. T1aMsATh MUKPOTIPOIIECCOPHBIX YCTPOMCTB U CUCTEM.

25. CtpykTypa Kofa KOMaHIbl U (POPMUPOBAHUE PEATTLHOTO a/ipeca

26. I'maBHbIe 0cOOeHHOCTH Kozta KoMaH el MIT x86

27. CISC RISC MISC MIPS apxurextypsl MII cucrem.

28. Ilosienue ARM

29. CpaBuenue MII POWER u x86.

30. VLIW apxurtektypbl

31. Benymwme poccutickue MII pazpabotku

32. Ucropust MukporporieccopoB Dnpopyc Komaus baiikan Dnsuc Moayns MyabTUKIIET
33. BO3MOKHOCTH POCCHUICKHUX MHKPOIIPOLIECCOPHBIX U3TOTOBUTENEH.

34. Apxutektypa MII Dns6pyc

35. Jluneiika pa3BUTHSI MEKPOTIPOIIECCOPOB DIBOpycC

36. MukpoIporeccopHble CUCTEMBI Ha 0aze Dnsopyc

37. Cucrema Ha KpucTajie Jbopyc-S

38. MILICT - Sparc apxurekTypa

39. Cucrema KomMaH/1, KOHBeMephl BITONHEHUsT koMan ] B MIT R

40. CrpyKTypHas cxema yCTpOMNCTBa YIIpaBIeHUS

41. CrpykrypHas cxema AJIY Dnsopyc

42. OmHosaepusiii MIT Da0pyc

43. Crpykrypa komaniHoro ciioBa MIT Dnsopyc

44. CpaBHeHue 00pabOTKH MOTOKa KOMaH/ X86 u DIp0pyc

45. JIsyknacTepHasi MUKpOApXUTEKTypa sifpa DIb0pyc

46. Konseiiep BBIMOTHEHHS! «ITHPOKUX) KOMaH]]

47. PacniapaiieniBaHue B cucTeMe 00pabOoTKY KOMaH/T

48. PeructpoBblii (aiinn B MEKpOIIpoIieccopax

49. MexknactepHbie cBsizu B sipe MIT Dnbopyc

50. CriekynsITUBHBIN PEKUM BBITTOJIHEHUST KOMaH/I

51. NUMA-cucrema Ha 6a3e MUKPOIIPOIIECCOPOB DIMbOpYC

52. ¥3kue mecra B apxutektype MII Dnsopyec.

53. PazButne mukpoapxurektypsl MI1 Dns0pyec.

54. YcrpoiicTBo oOpatiieHus K MacCUBaM. YCKOpEHHE PabOoThI C TAMSTEHIO.
55. CtpykTypHas cxema yCcTpoicTBa oOpalieHus K MacCHBaM

56. MuorosiaepHblie penienus. [I[poGnemMbl B3anMoeicTBUS saep.

57. IIpoGnembl 0ObeaArHEHUS (KOMIUIEKCUPOBAHUS) YHUBEPCAIBHBIX sijiep DIb0pyc
58. KoHTposuiep MexsIepHbIX B3aUMOIEHCTBUN

59. MonkmroueHKe KiacTepa CUTHANBHBIX MporieccopoB B CHK Diwbpyc S
60. I[MonkmroueHre kaHanoB BBoJa-BbIBojia kK CHK Dnsopyc S

61. YpoBHHU abCTpaKIMK BEIYUCIUTEILHOTO KOMILIEKCa, DIb0pyc 4 u Dnbdpyc 8
62. bopToBble BRIMUCIUTENbHBIE KOMITIEKCH Ha 6aze MIT Dnbopyc

63. CrpykrypHas cxema MIT Dib6pyc 8c

64. MII Bnp6pyc 8c — paboTa ¢ TaMsThIO, UepapXUs KSITUPOBAHUS

65. OcocOeHHOCTH TIOCTPOCHUST KOHTPOJUIEpa CUCTEMHBIX 0OMEHOB

66. Pazsutne MII siapa Dnpopyc 8

67. MHOTOIIPOIIECCOPHBII BRIYUCIUTENBHBIN KOMIUIEKC Ha 0aze Dmbopyc 8c
68. KoHTpoJiep cucTeMHbIX OOMEHOB B MHOTOIIPOIIECCOPHON CHCTEME

69. OGecrieueHne KOTEPEHTHOCTH OOMEHOB B MHOTOIIPOIECCOPHONH MHOTOSIZICPHON BBIYMCIUTEIHHON
CHCTEME.

70. Bo3MokHOCTH O0ecrnedeHrsi OTKAa30yCTOMYMBOCTH W JHWArHOCTHMKM B MHOTOIPOLECCOPHOM
MHOTOSIIEPHOI CUCTEME



71. MII Komaus

72. Psag MIT Komaus — uctopust pa3BUTHsI, CTPYKTYPHBIE OCOOCHHOCTH

73. KemnpoBaHue motoka KoMaH 1 kemuposanue ganubix B MIT Komnus

74. KonBetiepu3zaius — naTuypoBHeBbIi KoHBeliep B RISC — nporeccopax.

75. IIpuHUHAII IOTPOEHUS CUCTEMBI C TPOUPOBAHUEM PECYPCOB

76. Rapid | — koMMyHUKaIIMOHHAS cpella BBIYHCIMTEIBHBIX KOMIUIEKCOB KoMmuB

77. OcHOBHBIE KOMMYHHKAI[MOHHBIE CPEAbl UCTIOIB3yeMble Tpu mocTpoenun MII cucrem
78. Cxemotexunyeckue pemenns Komans64

79. CaMoCUHXpOHHBIE cXeMbl. [IpMHIIUIIBI CAMOCHHXPOHU3ALIUY.

80. Cnermanu3nupoBaHHBIN compolieccop cuctemsl KoMaus

&1. CuK Kommus 128

82. MHOronpoIeccopHble BEIUUCIUTENbHBIE CUCTEMBI Ha 0a3e uHeliku MIT Komaus
83. MIPS — apxurektypa. Pazeurue MI1 MIPS — Technologies

84. MII baiikan — KOMMYHHKAIIMOHHBIH MpoIieccop

85. CrpykrypHas cxema mporeccopa baiikan T1 — paznmenenue cBsizell Ha OBICTPBIM W MEAJICHHBIN
unTepgeic.

86. MHorosinepHas cucrema baiikan-M

87. Crienuain3upoBaHHbIE S/Ipa B BEIYMCIUTENBHON CUCTEME

88. Bo3MoxHOCTH armapaTHOH 3aIIyuThl HHGOPMALIMU U alllapaTypsl

89. CurnanpHbIE IPOLIECCOPEI

90. CuK DnBuc — Mynsrukop

91. Kommynukanronnas cpefa Ha 6aze SpaceWire

92. ApxuTekTypa MHOrosiiepHO# rereporenHot CHK

93. Pa3Burtne nunen3uonno mueliku saep MIPS-ARM-Cortex

94. B3aumoneiictBue yauepcasibHbix 1 DSP — simep

95. CocraB cuctemsl koMana DSP mukpomnpoueccopa. BoaMokHOCTH KOHBEHepU3aiy.
96. CucremHbIil KOMMYyTaTop U peanusauus DSP — kiactepa

97. BHenHne KOMMYHHKAIIHOHHBIE BOZMOYKHOCTH CHCTEM MYIBTHKOP

98. N neonorust OpraHu3anyy CBA3€il B MUKPOIIPOLIECCOPHBIX CHCTEMAaX

99. lunel. CTaHgapTU3anus OIUH.

100. Mertobl MOBBIIEHNS TPOU3BOAUTEIBHOCTH ILINH.

101. CuHXpOHHBIH U aCHHXPOHHBIH 00MeH nH(popmanuer B MII cucteme.
102. IlakeTHbIH pexuM MEePECHIIKU HHpOpMaH

103. KonBeliepu3zanus, yCKOpEHNE TPAH3aKLINH, pacIIEIUICHUE TPAH3aKINH.
104. BBICOKOCKOPOCTHBIE IIMHBI

105. Crpykrypa MOIYsl CBSI3U C BHEITHUMH yYCTPOHUCTBAMHU

106. OOMeH ¢ UCTIONB30BAHUEM MEXAaHNU3MA MPEPhIBAHUN

107. MexaHu3M OpAMOTo JOCTYMA K MAMSTH

108. VYckopenune 00pabOTKH B MUKPOITPOLIECCOPHBIX CUCTEMAX

109. Konseiiepuzanus B M cuctemax. Konseiiepuzauus o6padotku. Konseiiepusanus BEIYUCICHUH.
110. Cynepxonseiiepu3zauus Jlorvka ynpasieHus] KOHBEHEpOM

111. PacnapamnenuBanue o0paboTku noroka komana. [Ipeackasanue nepexoaos.
112.  MexaHn3MBI KEMIMPOBAaHU

113.  Anmnaparssie cpeactsa 3amnuTel B MII-cuctemax

114. CucteMHbIe U TPUBUICTHPOBAHHBIE KOMAH/IbI

115. AnmaparHas noajepKka MEXaHW3Ma BBI30Ba MPOLENYD

116. MynsTUIIPOrpaMMHBIN PEXUM HCTIONIB30BaHN MUKPOIIpOLIECCOPA

117. HeBwsruncnurenbnble 3anaun. Mcmoabp3oBanue MII-cuctem.

118. AnmaparHas nonaepskka npepbeiBanuil. Kontponnepa npepbiBaHuil.
119. HerpaauuMOHHBIE apXUTEKTYPHBIE PELICHHUS.

120. BBIUHCAUTIBHBIE CUCTEMBI C YIIPABIEHUEM OT MOTOKA JAHHBIX

121. ]JInHaMHUYECKHE U CTaTHYECKHE TOTOKOBBIE CUCTEMBI

122. CuHXpOHHas M aCHHXPOHHAS JIOTUKA B IOTOKOBBIX CHCTEMax

123. T'ubpunusie MII-cuctemsl



[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:

buner 1
1. OcobGeHHOCTH OpraHN3allii MEKPOTIPOIIECCOPHONW CUCTEMBI.
2. CuUHXpOHHAs U aCUHXPOHHAs JIOTUKA B IOTOKOBBIX CHCTEMAax

buner 2
1. Ctpyktypa Mukporporeccopa (MII).
2. I'mbpunnbie MII-cuctembl

Kpurepun onennBanus

Onenka otnuano (10) BeICTaBIsIeTCS CTY/ICHTY, IOKa3aBIIEMy BCECTOPOHHUE, CHCTEMATU3HPOBaHHbIE,
IyOOKHe 3HaHUs Y4eOHOU MPOrpamMMbl AUCHUIUINHBL, TPOSBISIONIEMY HHTEPEC K JaHHOU MPEIMETHOM
obnacTu, NPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKH IMPUMEHATh UX Ha MPAKTHKE MPH
pEIIEHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIBHOE 000CHOBAHNE IPUHSTHIX PEILICHHA.

Onenka ominyHO (9) BBICTaBISIETCS CTYAEHTY, MOKa3aBIIeMy BCECTOPOHHHE, CUCTEeMAaTU3UPOBAHHBIE,
IyOOKHe 3HaHUS yueOHOUM MporpaMMbl AUCHUIUIMHBI U YMEHHUE YBEPEHHO NMPUMEHATH WX Ha MPAKTHKE
IIPU peIIeHUN KOHKPETHBIX 3a]1a4, CBOOOIHOE U IIPAaBUIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.
Onenka oTAMYHO (8) BBICTABIISIETCS CTYACHTY, [TOKa3aBIIEMy CHCTEMAaTU3UPOBaHHbIE, [ITyOOKHE 3HAHUS
y4eOHOW MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHUMEHSATh MX HA MPAKTHUKE IPH PELICHUH
KOHKPETHBIX 3324, IPaBHJIbHOE 000CHOBAaHHUE MPUHATHIX PEILICHUH, C HEKOTOPBIMH HEIOYETaAMH.
Ouenka xopomio (7) BBICTABIAETCS CTYJACHTY, €CIM OH TBEpAO 3HAET Marepual, IPaMOTHO M IO
CYLIECTBY H3JIaraeT €ro, yMeeT NPUMEHSTh IOJlyuYeHHbIE 3HAHHUS Ha MPAKTUKE, HO HEIOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka xopomo (6) BBICTaBISETCS CTYACHTY, €CIM OH TBEPIO 3HACT Marepual, T'PaMOTHO U IO
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh NOIyuYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIOMyCKAaeT B OTBETE
WIH B PEUICHUH 3a7a4 HEKOTOPbIE HETOYHOCTH.

Ouenka xopomuio (5) BBICTAaBISAETCS CTYIEHTY, €CIIM OH B OCHOBHOM 3HAaeT MarepHual, 'paMOTHO U IO
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh MOITY4YCHHbIC 3HAaHHUSI Ha NIPAKTUKE, HO JOMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJMYECTBO HETOUHOCTEH.

OneHka YIOBIETBOPUTEIbHO (4) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapyULIEHUs JOTNYEeCKON MOCIIe0BATEIbHOCTH B N3JIOKEHUH MPOrPaMMHOTO MaTepuana, HO IpU 3TOM
OH OCBOMJI OCHOBHBIE pa3leibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OneHka yIOBIETBOPUTEIbHO (3) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
Pa3po3HEHHBIH XapakTep 3HaHWM, JOMycKaloulemy omHOKH B (QopMyaupoBKax 0a30BbIX MOHATHH,
HapyLIEHUs] JIOTHYECKOM IOCIEeOBAaTENbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHH.

OueHka HEyJOBJIETBOPUTENILHO (2) BBICTABISETCS CTYIEHTY, KOTOpPBHIH HE 3HaeT OoJblIel 4YacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT TrpyOble OMMOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIMUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYCHHBIE 3HAHHS NPH PEIICHUN
TUTIOBBIX 3a]a4.

Onenka HeynoBiIeTBOPUTEIbHO (1) BBICTABIIETCS CTYHOCHTY, KOTOpBIH HE 3HA€T OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiinne omuOKd B (GOPMYITUPOBKAX
0a30BbIX TOHSATHH AUCLUIUIMHBI U BOOOLIC HE MMEET HABBIKOB PEIICHUS THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

DK3aMeH TPOBOJUTCS B YCTHOH (opMe.



ITpu npoBeAeHUH YCTHOTO 3K3aMeHa O0ydaromeMycs MpeaoCTaBIseTcs OJUH aKaJeMHYeCKH Jac Ha
MOATOTOBKY. B ciydae HEZOCTAaTOYHO MOJHBIX MM HETOYHBIX OTBETOB HA BOMPOCH Owuiera,
IpernojiaBarellb 3a7aeT YTOuHsAoImue Bonpockl. Onpoc obyyaronerocs o OuaeTy Ha yCTHOM 9K3aMeHe
HE JOJKEH IPEBBINIATh JBYX ACTPOHOMUYECKHX YacOB.

Bo Bpems mpoBeneHus 3Kk3aMeHa 0oOydaroluecs MOTYT IOJb30BaThCsl MPOrPAaMMOM JUCLUIUIMHBL, a
TakKe HEOOXOAMMBIMM [JIs1 BBINOJHEHUS aHalIM3a HNPOrPaMMHBIMH M aNllapaTHBIMUA MOJEIISIMH.
Hcnonp30Banue cupaBOYHOM JINTEPATYPbl, KOHCIIEKTOB JIEKUUHI U Ap. HE IPEAYCMOTPEHO.



