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)

o AMCHUIIJIMHE: MHKpOHpOHCCCOpHHe CHUCTCMbI
0 HANIPaBJICHUIO: HpI/IKHaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
IIpO(l)I(lJIb MnoATrOTOBKMU: PaZ[I/IOTeXHI/IKa 1 KOMIIBFOTCPHBIC TCXHOJIOTUH

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-1.1 AnanusupyeT 3aaady, BRI 3Tallbl €€ PelIeHus,
NeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYET U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, saaan

KPUTUYECKUAN aHAIN3 U CHHTE3 HH(POPMAITHIH,
MIPUMEHSITh CUCTEMHBIN TOAXO ISl peLIeHUs
IOCTaBJIICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PEUICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KJICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHWBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPUAHTOB PEIICHUS 33/1a491

OIIK-1.1 CrocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B

podeCcCHOHAIBHOMN JIeTeIBbHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHI M OLICHKH

OIIK-1.3 CnocoOeH ompenensiTs I'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB

OIIK-4.1 Bmageer weTromaMu Hay4HOrO TIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WH(GOpMalH{ MpH PELICHUN

OIIK-4 CriocobeH ocymecTBIsITh cOop 1 9
3aj1a4 MpodeCcCHOHANBHOM e TeIbHOCTH

00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M TIPUKJIAJHbIX 33134

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NIOJyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOU (TEXHHYECKOHW, TEXHOJOTHYECKOMN)
nHpopMaIun

[IK-4.1 3naer ynciieHHbIE MOPSIIKH BEIUYHH, XapaKTEPHBIX

[MK-4 Crioco0OeH KpUTHYECKH OIIEHUBATh o o
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

NPUMEHUMOCTh UCIIOJIb3YEMbIX METOJUK U
METOIOB

[IK-4.3 Cnocobern 000CHOBaTh NPUIHHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEHN




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0CBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI

3HaTh:
* OCHOBHBIE IPHHIIMIIBI OPTaHU3ALMHA MHUKPOIIPOLIECCOPOB U CUCTEM Ha UX OCHOBE;
. ITOpPUTMbl  (DYHKIIMOHUPOBAHUSI W CTPYKTYPHYIO OpraHH3allMi0 OCHOBHBIX YCTPOWCTB
MUKPOIIPOLECCOPOB;
. OCHOBHBIC CHCTEMHBbIE TPEeOOBaHMA K MHUKPOIPOLECCOPaM, BXOISIIMM B COCTaB Pa3IMYHBIX
WH(POPMALIMOHHBIX U YIPABJISIOMINX CUCTEM;
* TEXHUYECKHE XapaKTEPUCTHUKU U MTOKA3aTEIH OTEYECTBEHHBIX U 3apyO0eKHBIX MUKPOIPOLIECCOPOB U
CHUCTEM.

YMETB:
. 3¢ (GeKTUBHO MPHUMEHSATh CBOM 3HAHUS JJsl PELICHUs 3aJad IPOCKTHPOBaHUS, 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 YyHOBIECTBOPSIOLIYIO
TpeOOBaHUAM
K QyHKIIMOHHPOBAHUIO €€ B KOHKPETHONH MH(POPMAITMOHHOW, BEIYUCIUTEILHON WITN YIIPaBISIONIeH
CHCTEME.

BIIAJIETh:
. METOJJaMU  TIPEJCTABIEHHUsI CTPYKTYPHBIX M (DYHKIHMOHAIBHBIX CXeM CHCTeM Ha 0ase
MHUKPOIIPOLECCOPOB;

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

* HaBBIKAMH OCBOCHHS W aHaM3a 00JIbIIOr0 00beMa TEOPETHIECKON HH(pOpMAIIHK;

* HaBBIKaMH I'PAaMOTHOTO aHaJIH3a U 00PaOOTKH Pe3yabTaTOB UCCIICIOBAHMIA;

* [PAKTUKOI UCCIIEOBAHMS U PEIICHUS TECOPETUIECKUX M PAKTUUSCKHUX 3a/1ad.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
Pa3BuTne MHKPOIIPOIECCOPOB.
1 Knaccudukanus. ApXuTEKTypa u 2 2
MHUKpPOApXUTEKTypa.
2 Poccuiickue MMKPOIIPOLIECCOPHBIE 2 2
pa3paboTKy.
3 Muxkponporieccopsl DIs0pyc. 4 4
MuxkpornporeccopHbie pa3paboTku
4 Komnus, baiikan. Pa3pabotrku OnBuc u 4 4
MynbeTHKOp.
5 OcHOBHBIE 3apyOeKHbIE ) )
MHKPOIIPOIECCOPHBIE PEILICHHUSI.
6 OcobeHHOCTH Pa0bOTHI € MaMATBIO B 4 4
MHUKPOIIPOLECCOPHBIX CUCTEMAX.
Crienmanu3upoBaHHbIE
7 CXEMOTEXHUYECKHE U apXUTEKTypHBIE 4 4
peleHusl.




KomMmyHuKanmoHHBIE  3afa9l U UX

8 peleHus B MHUKPOIPOLIECCOPHBIX 4 4
cucTeMax.
Cuctembl Ha KpHCTaJIe, MHOTOSIZICPHBIC

9 reTepOreHHbIe CTPYKTYpBbI B 2 2
MHUKPOIIPOLECCOPHBIX CUCTEMAX.
Yckopenue 00paboTkn B

10 |MHKpOMPOLIECCOPHBIX CHUCTEMaX. 2 2
VHUBepcanu3anus U Crenuain3anms.

Hroro yacos 30 30

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 8 (Becennuit)
1. PazButue mukpomnpoueccopos. Knaccudukanus. ApXuTeKTypa 1 MUKpPOapXHTEKTypa.

1.1. Crpykrypa Mukpomnpoueccopa. Kinaccudukanus MUKpOIpoLeccopos.

1.2. MHKpOHpOL{CCCOpHBIe KOMIIJICKTBI. HOHHOpaSpr}IHLIe MUKPOIIPOLIECCOPbI U NCPCOHAJIBHBIC

KOMITBIOTEPBI.
1.3. Mukponporieccops! sl TU(POBBIX CUCTEM YITPABICHHS.

2. Poccuiickre MUKPOTIPOIIECCOPHBIE Pa3pabOTKH.

2.1. MII orpannyeHHON pa3psIAHOCTH C COCTaBHBIMU PETUCTPAMH.

2.2. CeKIMOHHPOBAHHBIE MHKPONpPOIECCOpPhl. VICTOpUS MHKpOIPOIECCOPOB. XapaKTEPUCTHKH H

TCXHOJIOTHUYCCKUC MTPOLECCChI U3TOTOBJICHU MII.

2.3. Muxkpornpoueccopsl TH(PpoBoi 00pabOTKU CUTHAIOB — HU(POBBIE CUTHATIBHBIE TPOLIECCOPHI.

2.4. Dtarbl pa3BUTHS APXUTEKTYPbl MUKPOTIPOIIECCOPOB.
3. Mukpomporieccopsl DIs0pyc.

3.1. JIunetika pa3BUTHS MUKPOIIPOIIECCOPOB DNMBOpPYC.

3.2. KOHBGﬁep BBIIIOJIHCHUSA «IIMPOKUX) KOMAHI. Pacnapannem/IBaHHe B CHCTCMC 06pa6OTKI/I

koMan1. CpaBHEHHE 00paOOTKH MOTOKA KOMaH X86 1 DIsopyc.
3.3. Knacrepst 8 MIT Dib06pyc. MexknactepHbie cBsi3u B siipe MIT Dnsopyec.

3.4. Pa3BuTHE MHUKPOapXUTEKTyphl. KOHTpoiuiep CHCTEMHBIX OOMEHOB B MHOTOIIPOIECCOPHON

cucTeMe.
3.5. MukponpolieccopHble CHCTeMBI Ha 0aze Dnpopyc. Cucrema Ha KpucTamie Jnpopyc-S.

4. Muxponponeccopasie pa3padotku Komaus, baiikan. Pazpabotku DnBuc 1 MynbsTHKOD.

4.1. Pag MII Komnus — uctopus pa3BUTHS, CTPYKTYpHBIE OCOOCHHOCTH.

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

4.4. Kommnexcuposanue IP-pemenuii. Bzaumonelicteue yausepcanbubix 1 DSP — siep.

4.5. Cieunanu3upoBaHHBIC AP B BBIYUCIUTEIHHON CHCTEME.

4.6. BHentHNe KOMMYHHKAIIMOHHBIE BOBMOKHOCTH CHCTEM Ha IpuMepe MyIbTHKOD.

5. OcHOBHBIE 3apy0OeKHbIE MUKPOIIPOLIECCOPHBIE PELICHUSI.



5.1. x86. 'maBHBIE 0cobeHHOCTH 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. MexaHn3MBbl KeIINPOBaHKsL. MHOTOypOBHEBOE KEIIMPOBAHUE U YIPABICHHUE JOCTYIIOM K ITAMATH
6.3. IIpob6aeMbI KOTepEeHTHOCTH.

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

6.5. Peanuzanust KOMMYHHUKAIIMOHHOM Cpeibl B MUKPOIIPOIIECCOPHON CHCTEME.

6.6. YckopeHre 0OMEHOB € TAMSTHIO.

7. Crienanu3upoBaHHbIE CXEMOTEXHUYECKUE U apXUTEKTYPHBIE PELICHNUS.

7.1. CurHanbpHbIe IPOLECCOPBI U CHCTEMbI 00Pa0OTKHM JaHHBIX.

7.2. Cuctemsl TpoupoBanusi. CaMOCHUHXPOHHBIE PEIICHHUS.

7.3. CuK — Kkak pa3BUTH CHEIHAIN3UPOBAHHBIX MUKPOIIPOLIECCOPHBIX CHCTEM.
7.4. KoMMyHHKaIIMOHHBIE [TPOLIECCOPBHI.

7.5. CTpyKTypa MOAYNS CBA3U C BHEIIHUMHU yCTPOMCTBAMH.

7.6. MynsTuMeuitHple MUKPOTIPOIIECCOPHBIE PEIICHHS.

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

8.1. [locnenoBatenbHas U napaienabHas HU(poBast neperada JaHHBIX MEXIY U(QPOBBIMU
YCTPOMCTBAMH.

8.2. Uneonorust opraHusaluy cBsizel B MUKPOIIPOLIECCOPHBIX CUCTEMAX.

8.3. OcHOBHBIE KOMMYHHKAIIMOHHBIE CPEJIbI UCTIONIb3yeMBbIe IpH nmoctpoernu MII cuctem.

8.4. CrpykrypHas cxema mporeccopa baiikan T1 — pa3nenenue cBsi3eil Ha OBICTPBIA M MeAJICHHBIN
unTepgeic.

8.5. KommyHukanuonHas cpena Ha 6ase SpaceWire.

9. Cucremnl Ha KpUCTA/UIC, MHOTOAACPHBIC TI'CTCPOICHHBLIC CTPYKTYPbl B MHUKPOHNPOUCCCOPHBIX
CUCTCMaAx.

9.1. CUHXpOHHBII U aCHHXPOHHBIN 00MeH nHpopMmarueii B MII cucteme.
9.2. Cuctembl Ha KpUCTAIIJIE Ha IpUMepe DIBUC — MyYIBTHKOP.
9.3. I'nbpuHBIE MUKPOITPOIIECCOPHBIE CUCTEMBI.

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

10.1. Knaccuueckoe TmOCTpoeHHE cHUCTeM. HeTpaauuuoOHHBIE apXUTEKTypHbIE  PpEeLIeHUS.
BosMoxHOCTH yCKOpEeHHs 3TarioB 00paboTKH.

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

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

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

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

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI



OcHoBHas nuTeparypa

1. Apxurektypa MmukpomnpoieccopoB [Tekcr] : yueb. mocobue ass By3oB / B. B. 'ypoB .— M. :
Untepner-Yu-T1 Uapopm. Texnonoruii : BUHOM. Jla6. 3nanwmii, 2010 .— 272 c.

2. OcHoBbl MukponpoueccopHoit Texuuku [ Tekct] / FO. B. HoBukos, I1. K. Ckopo6oraros -
M.Uurepuer-YH-T MHDOpM. Texnonornii : BUHOM. JIa6. 3nannit,2006

3. MukpomnpoIiieccopbl ¥ BEIMUCIUTENbHBIE KOMILIEKCH cemeiicTBa "Ainpopyc” [Teker] : yued. mocobue
st By30B / A. K. Kum, B. W. [lepekaros, C. I'. Epmakos ; MIICT, MHOYM uwm U. C. bpyka, Mock.
¢u3.-TexH. uH-T (roc. yH-T), BoenHo-kocm. akaa. um. A. @. Moxaiickoro .— CII0. : Tutep, 2013 .—
272 c.

JomnonHurenbsHas auTeparypa

1. BeruuciurenbHbie MallliHbL, CHCTEMBI U ceT [ Teker] : yaeOnuk i By30B : gon. [oc.kom CCCP /
A. 11. [Isatubparos [u np.] ; mox pex. A. I1. Ilstudparoa .— M. : ®uHaHCH U cTatucTuka, 1991 —
397 c.

2. MuxkponportieccopHsie cpeactna u cucteMsl [Tekcr] : [ye6. mocobue mis By3os] / H. H. IllenxyHos,
A.TI. lnanoB .— M. : Paguo u cBs3p, 1989 .— 288 c.

3. OpraHuzanusi MEKpOIporieccopHbix cucreM [ Teker] : yued. mocobue mis By3os / I W. JloHOB ;
M-Bo 06p. P®, Mock. ¢u3.-rexH. uH-T (roc. yH-T) .— M. : MOTH, 2000 .— 160 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://www.intuit.ru — OTKpBITBIi HHCTUTYT UHTYHT
http://lib.mipt.ru — snexrponnas 6ubnuoreka MOTU
http://www.chipnews.ru — HOBOCTH MHUKPO3JIEKTPOHUKH
http://www.citforum.ru/hardware/ - 6ubaunorexa CIT-Forum

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexunoHHBIX 3aHATHAX UCTIOJIB3YIOTCS MYJIBTUMEANIHBIE TEXHOIOTHH, BKIIOYask IEMOHCTPALIHIO
npesertaunii (MS PowerPoint ) 1 1eficTByrOINX MaKkeTOB.

9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYeneniHoe ocBoeHUE Kypca TpeOyeT HapssKEHHON caMOCTOATENbHOM paboThl cTyneHTa. B mporpamme
Kypca IIpHUBeIeHO MUHUMAJIbHO HEO0X0JMMOe BpeMs 7Sl pabOoThI CTy/IeHTa HaJl TEMOH.

CamocrosiTenpbHas paboTa BKIIIOUAET B Ce0s:
* YTEHHE, aHAJIN3 ¥ KOHCIICKTUPOBAHNE PEKOMEHI0BAaHHOM JINTEPATyPBHI,

*  mpopaboTKy y4ueOHOro martepuana (IO KOHCIIEKTaM JIEKIMH, y4eOHOW WM Hay4dHOH JuTeparype),
MOATOTOBKY OTBETOB Ha BOIPOCHI, IPEIHA3HAYCHHBIX JIJIsl CAMOCTOSTEIBHOTO H3Y4YCHHS,

¢ 0Ka3arcCiIbCTBO OTACIIBHBIX YTBer(I[CHHﬁ, CBOI\/’ICTB;
¢ pemeHUcC 3aaq, rnmpeararaCMbixX CTyACHTaM Ha JICKIUAX,
¢ TOATrOTOBKY K 3K3aMCHY.



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.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kaepa AMeKTPOHHBIX BRIYUCITUTEILHBIX MAIIIUH

Kypc: 4

KBaJupuKaAnus: OaxanaBp

Cemectp, (opMBI IPOMEKYTOUHOH aTrTecTanuu: 8 (BeCEHHUN) - DK3aMeH
PaspaGorunkm:

H.B. IIpeoOpaxeHckuii, KaH[l. TEXH. HAYK, CTAPIINNA HAYYHBIH COTPYIHHK
IO0.A. XojomnoB, acCUCTEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

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

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-4 CriocoOeH oCymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJIyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/I0B

[IK-4.1 3naer ymnciieHHbIe MOPSIIKN BEITWYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATUI U MOJENEHN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare n3yueHus AUCHMIUIMHBI « MUKpPOIIPOIIECCOPHBIE CUCTEMBD) 00YHaIOIIUICS OIKEH:

3HATb:

¢ OCHOBHBIC ITPUHIUIIBI OPpTraHU3al MUKPOIIPOHCCCOPOB U CUCTCM HAa UX OCHOBC,

. ANTOPUTMBI
MUKPOIIPOIECCOPOB;

(GYHKIIMOHMPOBaHMSA M CTPYKTypHYIO OpraHM3allMI0 OCHOBHBIX YCTPOICTB

*  OCHOBHBIE CHUCTEMHBIE TpPeOOBaHHS K MHKpOIpOIlECCOpaM, BXOASAIIMM B COCTaB Pa3IHMYHBIX
MH(OPMAIIMOHHBIX U YIPABISIONIMX CUCTEM;
* TEXHUYECKHE XapaKTEPUCTHUKU U MTOKA3aTEIH OTEYECTBEHHBIX U 3apyO0eKHBIX MUKPOIPOLIECCOPOB U

CHCTEM.
yMeTh:

° 3(1)(1)CKTI/IBHO OPpUMCHATL CBOM 3HAHUA [JIA PCIICHUA 3aAdad I[MIPOCKTUPOBAHMA, BLI60pa

KOoH(UTYypanuwy,

HaCTpOfIKH 1 OKCIUTyaTallud COBPEMCHHBIX MUKPOIIPOLCCCOPHBIX CUCTCM:
® OLCHMUBATL MPOU3BOAUTCIIBHOCTD OTACJIBbHBIX yCTpOﬁCTB MUKPOIIPOIECCOPHBIX CUCTEM B IICJIOM,

3HadA OTACIIbHBIC €€ COCTAaBJIAIOIINC,

. ONpENENATh KJIACC M KOH(PUIYpalMio CHCTEM, HAWIy4yIIUM OO0pa3oM yAOBIETBOPSIOLIYIO

TpeOOBaHUAM

K QYHKIIMOHMPOBAHUIO €€ B KOHKPETHON MH(POPMAITMOHHOW, BEIYUCIUTEILHON WK YIIPaBISIONIeH

CUCTCMC.
BJIaJd€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, OTBEUAIONICH 3aJaHHBIM TPEOOBAHHAM;

* HaBBIKAMH OCBOCHHMS M aHaM3a 00JbIIOr0 00beMa TEOPETUUECKON nH(pOpMaLnu;
* HaBBIKaMH I'PaMOTHOTO aHaJIM3a U 00pabOTKH Pe3yabTaTOB UCCIICIOBAHMIA;

* TPAKTHUKOH MCCIEJOBAaHUS U PELICHHS TEOPETHUECKUX U MPAKTUUYECKHUX 3a/1a4.

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

AN i

9.

10.
11.
12.

OcobeHHocTH padOThI ¢ TAMSTHIO B MUKPOIIPOLIECCOPHBIX CUCTEMAX.
Crienuanu3upoBaHHbIE CXeMOTEXHUYECKUE U APXUTEKTYPHBIC PELICHHUS.
KoMMyHMKalMOHHBIE 33241 U UX PELICHUS B MUKPOIPOLIECCOPHBIX CHCTEMAaX.
CucTeMbl Ha KpUCTaJLIE.

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

Pa3Butne MukponpoueccopoB. ApXUTEKTypa U MUKPOAPXUTEKTYPA.

UcTopus poccuiickux MUKPOIPOLIECCOPHBIX Pa3paboOToK.
Muxponporneccopsl Dnbopyc. OnHOAIEPHBIE U MHOTOSICPHBIE CUCTEMBI.
Muxponponeccopasie pazpadotku Komaus, baiikan.

Pazpaborku DnBuc u Mynsrukop.

3apyOekHbIe MUKPOIPOLIECCOPHBIEC PEILICHHS.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTalluu
o0yuyarommxcst

ITepeueHb KOHTPOIBHBIX BOIPOCOB IS IK3aMEHa:
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Oco0eHHOCTH OpraHu3alui MUKPOTIPOLIECCOPHON CHCTEMBI.

Crpykrypa Mukponporeccopa (MII).

ApPXUTEKTYpy MUKPOIIPOLIECCOPA U MUKPOAPXUTEKTYPY MUKpPOIIpoLieccopa

MII orpanu4eHHON pa3psIHOCTH C COCTABHBIMU PETUCTPAMHU

MuKponpoLeccopHble KOMIIJIEKThI

ITonHOpa3psiHbIE MUKPOIPOLIECCOPHI U IEPCOHAIBHBIE KOMIIBIOTEPHI
Krnaccuduxaryst MUKpOIpoLeccopoB

OnHoOKpUCTaIbHbIE MUKPOKOHTPOJIIEPHI

OtnuuuTenbHbIe 0COOEHHOCTH APXUTEKTYPbI OJHOKPUCTAIBHBIX MUKPOKOHTPOJUIEPOB:

. OCHOBHBIE XapaKTEepUCTUKU MUKPOKOHTPOJJIEPOB

. Cek1IMOHMPOBAHHbIE MUKPOIIPOLIECCOPBL

. Mukponporeccopsl nuhpoBoit 06paboTKu CUTHATIOB — HU(GPOBLIE CUTHAIBHBIE ITPOIECCOPHI
. Mukponpoueccops! 1 U(YPOBEIX CUCTEM YIPaBICHUS

. UcTopust MUKpOIIPOLIECCOPOB.

. XapaKTEpUCTUKN U TEXHOJOTHUECKHUE ITPOLIECChl U3roToBieHUs MII
. OTansl pa3BUTHS apXUTEKTYpPbl MUKPOIIPOLIECCOPOB

. Mukponpoueccopsl ¢ NOJIHOPA3pAIHON HIMHON

. CrpykTypa yHUBEpPCAJILHOIO MUKPOIIpOLiECCOpa

. OObeaMHEeHNE pacIIMPeHNH MUKPOIPOLIECCOPa B OIMH KPUCTAILI

. SIMD o6pabotka B MII

. MII ¢ 64-pa3psiaHoii apXUTeKTypoit

. PerucrpoBas crpykrypa yHuBepcanbsHoro MII

. PeructpoBas cTpykTypa paHHuX x86

. [TamMATe MUKPOIIPOLIECCOPHBIX YCTPOUCTB U CUCTEM.

. CTpyKkTypa Koa KoMaH/ibl U OPMHUPOBAHHE PEATBHOTO aapeca

. I'maBHBIE 0coOeHHOCTH KOozta koMaH 1l MIT x86

. CISC RISC MISC MIPS apxurektypst MII cucrem.



28. Ilossienne ARM

29. CpaBuenue MII POWER u x86.

30. VLIW apxurtektypbl

31. Benymwme poccutickue MII pazpabotku

32. Ucropust MukporpoiieccopoB Dnpopyc Komaus baiikan Dnsuc Moayns MyabsTUKIIET
33. BO3MOKHOCTH POCCHUHCKHUX MUKPOIIPOLIECCOPHBIX U3TOTOBUTENEH.

34. Apxutektypa MII Dns6pyc

35. Jluneiika pa3BUTHSI MEKPOTIPOIIECCOPOB DIBOpycC

36. MukpoIporeccopHble CUCTEMBI Ha 0aze Dnpopyc

37. Cucrema Ha KpucTajie Jb0opyc-S

38. MILICT - Sparc apxurekTypa

39. Cucrema KomaH1, KOHBeephl BITONHEHUsT koMan ] B MIT R

40. CrpyKTypHas cxema yCTpOMNCTBa YIIpaBIeHUS

41. CrpykrypHas cxema AJIY Dnbopyc

42. OmHosaepubiii MIT Da0pyc

43. Crpykrypa komaniHoro ciioBa MIT Dnsopyc

44. CpaBHeHue 00pabOTKH MOTOKAa KOMaH/ X86 1 DIp0pyc

45. JIsyknacTepHasi MUKpOApXUTEKTypa sifipa DIb0pyc

46. Konseiiep BBIMOTHEHHS! «ITHPOKUX» KOMaH]]

47. PacniapaiieniBaHue B cucTeMe 00paboTKi KOMaH 1

48. PeructpoBblii (aiinn B MHKpOIIpoIieccopax

49. MexknactepHbie cBsizu B siipe MIT Dnbopyc

50. CriekynsTUBHBIN PEKUM BBITTOIIHEHUST KOMaH/]

51. NUMA-cucrema Ha 6a3e MUKPOIIPOIIECCOPOB DIMbOpYC

52. ¥3kue mecra B apxutektype MII Dnsopyec.

53. PazButne mukpoapxurekrypsl MI1 Dns0pyec.

54. YcrpoiicTBO oOpatiieHHs K MacCUBaM. YCKOpEHHE PadOoThI C TAMSTEHIO.
55. CtpykTypHas cxema yCcTpoicTBa oOpanieHus K MacCHBaM

56. MuorosiaepHble penieHus. [I[poGnemMbl B3anMoeicTBUS saep.

57. IlpoGnembl 0ObeaArHEHUS (KOMIUIEKCHPOBAHUS) YHUBEPCAIBHBIX sijiep DIb0pyc
58. KoHTposuiep MexsIepHbIX B3aUMOIEHCTBUN

59. lonkmroueHue KiacTepa CUTHANBHBIX MporieccopoB B CHK Diwbpyc S
60. I[MonkmroueHne kaHanoB BBoJa-BbIBojia K CHK Dnsopyc S

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

63. CrpykrypHas cxema MIT Dib6pyc 8c

64. MII Bnp6pyc 8c — paboTa ¢ TaMsThIO, HepapXUs 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 O0ecredeHrsi OTKAa30yCTOMYMBOCTH M JIHWArHOCTHMKM 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. KonBeliepu3zaius — naTuypoBHeBbIi KoHBeliep B RISC — nporeccopax.

75. IIpuHUHAII TIOTPOEHUS CUCTEMBI C TPOUPOBAHUEM PECYPCOB

76. Rapid | — koMMyHUKaIIMOHHAS cpella BBIYHCIUTEIBHBIX KOMIUIEKCOB KoMIuB

77. OcHOBHbBIE KOMMYHHKAI[MOHHBIE CPEAbl UCTIONb3yeMble Tpu mocTpoenuu MII cucrem
78. Cxemotexunyeckue pemenns Komans64

79. CaMoCUHXpOHHBIE cXeMbI. [IpMHIIUIIBI CAMOCHHXPOHU3ALIUY.



80.
81.
82.

Crnennanu3upoBaHHBIN compolieccop cucteMbl Komans
CuK Kommus 128
MHOronpoIeccopHbie BEIUUCIUTENbHBIE CUCTEMBI Ha 6a3e juHeliku MIT Komaus

83. MIPS — apxurektypa. PazBurue MI1 MIPS — Technologies

84. MII baiikan — KOMMYHHKAITMOHHBIH MpoIieccop

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

86. MHorosnepHas cucrema baiikan-M

&7.
8.
9.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
I11.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.

Crienuann3upoBaHHbIE SIpa B BHIYMCIUTEIBHON CUCTEME

Bo3MmoxHOCTH anmapaTHOH 3aIIyuThl HHGOPMALIMHU U alllapaTypsl
CurHanpHbIE TIPOLIECCOPEI

CuK DnBuc — Mynsrukop

KommyHnukanmonHas cpena Ha 6ase SpaceWire

ApxuTeKkTypa MHOTrosiiepHO# rereporennoit CHK

PazBuTne nmunensnonHoi nuHeiky saep MIPS-ARM-Cortex
BsaumoneiictBue yauBepcanbHbeix 1 DSP — simep

CocraB cucremsl komans DSP mukpormponeccopa. BoamoxxHOCTH KOHBEHepH3aHH.
CucremHbIil KOMMyTaTop u peanuzanus DSP — knactepa

BremHne KOMMyHHKaIMOHHBIE BO3MOXHOCTH CUCTEM MyJIBTHKOD
Wneonorus opranusanuu cBs3eil B MUKPOIPOIIECCOPHBIX CUCTEMAX
Hunel. CTanpapTu3anus MWWH.

MeToas! NOBBIIEHUS TPOU3BOAUTEIBHOCTH INH.

CUHXpOHHBIN U aCHHXPOHHBIH 00MeH nHpopmanuerr B MII cucteme.
[lakeTHBII peXUM IepeChIIKU HHpOpMaH

Konseiteprsanusi, yCKkoOpeHHE TPAH3AKIM, pacIleNICHUE TPAH3AKIUI.
BBICOKOCKOPOCTHBIE IIUHBI

CTpyKTypa MOIYJIS CBSI3U C BHEITHUMH yCTPOUCTBAMH

OOMEH C UCIONB30BAHNEM MEXaHNU3Ma NPEPbIBAaHUN

MexaHu3M MpsMOro JOCTyna K aMsITH

Yckopenue 00paboTKu B MUKPOITPOLIECCOPHBIX CUCTEMAX
Konsetiepuzauus B mn cuctemax. Konseiiepuzanus o6padotku. Konseiiepu3zanus BEIYUCICHUH.
CynepkonBeiiepuzanus Jloruka ynpasieHus: KOHBeiiepoM
PacnapannennBanue 06paboTku noroka komana. [Ipenckasanue nepexoaos.
MexaHn3MBI KEIMPOBaHU

Arnmnaparssle cpeacTsa 3amuTel B MII-cuctemax

CucreMHbIe U IPUBUJIETUPOBAHHBIE KOMaHIbI

ArnmnaparHas MoJJiepKKa MEXaHN3Ma BBI30Ba MPOLENYD
MynbsTUIIPOrpaMMHBIN PEXUM UCTIONIB30BaHM MUKPOIIPOLIECCOPA
Hesbruncnurensnsle 3agaun. Mcnons3zoBanue MII-cuctem.
ArnmnaparHas noaaepkka npepbeiBanuil. Kontponnepa npepbeiBanuil.
HerpaauunoHHbIe apXUTEKTypHBIE PELICHMS.

BrluncinmIbHBIE CUCTEMBI C YIIPaBJIEHUEM OT ITOTOKA JAHHBIX
JmHamudeckre U cTaTH4eCKre MOTOKOBBIE CHCTEMBI

CuHXpOHHAs 1 aCHHXPOHHAs JIOTHKA B IOTOKOBBIX CHCTEMAax
I'ubpunnbie MII-cuctemsl

HpI/IMepBI OK3aMCHAIIMOHHBIX OUJIECTOB:

buier 1

1. OcobGeHHOCTH OpraHMU3aluy MUKPOIIPOLIECCOPHON CUCTEMBIL.

2. CI/IHXpOHHaH 1 ACUHXPOHHA JIOTHKA B IIOTOKOBBIX CUCTECMAX

Buier 2



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

Kpurepun onennBanus
Onenka otnuano (10) BeICTaBIsIeTCS CTY/ACHTY, IOKa3aBIIEMy BCECTOPOHHUE, CUCTEMAaTU3HPOBaHHbIE,
IyOOKHe 3HAaHUs Y4eOHOU MPOrpamMMbl AUCHUIUINHBI, TPOSIBISIONIEMY HHTEPEC K JaHHOW MPEIMETHOM
obnacTu, NPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKHM NPUMEHATh UX Ha MPAKTHKE MPH
peIlIeHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NPaBUIBHOE 000CHOBAHNE IPUHSATHIX PEILICHHA.
Onenka ominyHO (9) BBICTaBISETCS CTYAEHTY, MOKa3aBIIeMy BCECTOPOHHHE, CUCTEeMAaTH3UPOBAHHBIE,
IyOOKHe 3HaHUS yueOHOUM MporpaMMbl AUCHUIUIMHBI U YMEHHUE YBEPEHHO NMPUMEHATH WX Ha MPAKTHKE
IIPU peIICHUN KOHKPETHBIX 3a/1a4, CBOOOIHOE U IIPAaBMIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.
Onenka oTAMYHO (8) BRICTABIISIETCS CTYACHTY, [TOKa3aBIIEMy CHCTEMAaTU3UPOBaHHbIE, [ITyOOKHE 3HAHUS
y4eOHOW MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHUMEHSATh MX HA MPAKTHUKE IPH PELICHUH
KOHKPETHBIX 3a]1a4, IPaBHJIbHOE 000CHOBAaHHUE MPUHATHIX PELICHUH, C HEKOTOPBIMH HEIOYETaMH.
Ouenka xopomio (7) BBICTABIAETCS CTYACHTY, €CIM OH TBEpAO 3HAET Marepual, IPaMOTHO M IO
CYLIECTBY H3JIaraeT €ro, yMmMeeT NPUMEHSTh IOJlyuYeHHbIE 3HAHHMS Ha MPAKTUKE, HO HEIOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Onenka xopomo (6) BBICTaBISETCS CTYACHTY, €CIM OH TBEPLO 3HACT Marepuaj, T'PaMOTHO M IO
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh NOIyuYeHHbIE 3HAHUS Ha MPAKTHKE, HO JIOMyCKaeT B OTBETE
WIH B PEUICHUH 337a4 HEKOTOPbIE HETOYHOCTH.
Ouenka xopomuio (5) BBICTaBISAETCS CTYIEHTY, €CIIM OH B OCHOBHOM 3HAaeT MarepHual, 'paMOTHO U IO
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOTY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJMYECTBO HETOUHOCTEH.
OneHka YIOBIETBOPUTEIbHO (4) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIieMy (QparMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHH,
HapyULIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B N3JIOKEHUH TIPOrPaMMHOTO MaTepuana, HO IpH 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 3HaHWMW, AOMycKaloulemy OomHOKH B (QopMyaupoBKax 0a30BbIX MOHATHH,
HapyLICHUs] JIOTHYECKOM IOCIEeIOBAaTENbHOCTH B M3JIOKEHUM IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIero o0y4eHus u
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYalHH.
OueHka HEyJOBJIETBOPUTENIBLHO (2) BBICTABISETCS CTYIEHTY, KOTOpPBHIH HE 3HAaeT OojblIeld 4YacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT TrpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIMUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYCHHbIE 3HAHHS NPH PEIICHUN
TUTIOBBIX 3a]a4.
Onenka HeynoBiIeTBOPUTEIbHO (1) BBICTaBISETCS CTYHOCHTY, KOTOPBIH HE 3HA€T OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl IUCIUILTUHBI, JOMycKaeT rpyOeiiinne omuOKd B (GOPMYITUPOBKAX
0a30BbIX TOHATHH AUCLHUIUIMHBI W BOOOIIE HE MMEET HABBIKOB PEIICHUS THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonu4eckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

DK3aMeH POBOJUTCS B YCTHOH (opMme.

[Ipu mpoBeeHNM YCTHOTO 3K3aMEHA OOYyYaroIIeMycsl MPEeIOCTaBIsIeTCS OJUH aKaJeMUYeCKUH Jac Ha
MOJrOTOBKY. B ciy4ae HEZOCTaTOYHO TMONHBIX MM HETOYHBIX OTBETOB HAa BOMPOCH OwWIeTa,
MpeTnoAaBaTesb 33aeT YTOUHSIOMKE BOpockl. Onpoc o0ydaroierocs mo Omiery Ha yCTHOM 3K3aMEHe
HE JO0JKEH IPEeBBIIIAaTh JBYX aCTPOHOMUYECKHUX YacoB.

Bo Bpems mpoBeneHus sk3aMeHa OOYYaroIIMecs MOTYT IIOJIb30BATHCS MPOTPAMMON JTUCITUIUIMHEI, a
TakKe HEOOXOJAWMBIMH JIJISl BBITIONHEHUS aHaliW3a NPOrPaMMHBIMH M amlapaTHBIMHA MOJICIISIMH.
Hcnonp3oBanue cCOpaBOYHOM JIUTEPATYPhI, KOHCIIEKTOB JIEKIUHN U Ap. HE MIPEAYCMOTPEHO.



