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AHHOTANMA

Kypc «Ontumusupyomnye KOMIWIATOPbD pa3padoTaH ¢ IeIbl0 3HAKOMCTBA CTYACHTOB C OCHOBaMH PadOThI
COBPEMEHHBIX ONTUMH3MPYIOMIMX KOMIHJISTOPOB, OCOOCHHOCTSX WX pa3padOTKM W TNpHMeHeHus. B
pe3yibTaTe HM3y4eHUs Kypca y CTYAGHTOB OynyT c(hOpPMHUpOBaHBI 3HAHHS: 00 apXUTEKTypax OCHOBHBIX
COBPEMEHHBIX MHKPOIIPOIIECCOPOB; 00 OCHOBHBIX CTPYKTypaxX NaHHBIX M alTOPHUTMax, NMPUMEHSEMBIX B
KOMITUJISITOpax; 00 OCHOBHBIX KOMIIOHEHTaX COBPEMEHHOIO KOMIIWISITOpa. B KadecTBe NPaKTHYECKHUX
HaBBIKOB CTYIEHTHI HAy4arcsi MUCAaTh KOMIMISTOPHO-OPUEHTUPOBAHHBIA KOJ, TMO3BOJSIOIINI HCIIONHSATD
CKOMITIJIUPOBAHHYIO TIPOTPAMMY MaKCUMAaIIbHO 3(PPEKTHUBHO.

1. lean u 3apa4n

Henp AucoMnInHBI
— 3HAaKOMCTBO CTYJICHTOB C OCHOBaMHU pabOThl COBPEMEHHBIX ONTHMHU3UPYIOIINX KOMIMISTOPOB.

3anayu QUCHUNIHHBI
- ¢opmupoBaHue OOIIEro TpEACTaBICHUS 00 apXUTEKTypax OCHOBHBIX COBPEMEHHBIX

MUKPOIIPOIECCOPOB;
- 3HAKOMCTBO C OCHOBHBIMH CTPYKTypaMH JJAHHBIX U aJITOPUTMAMU IPUMEHSIECMBIMHU B KOMITUJISTOpAX.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie [$1($9174:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-1 CriocobeH oCyIIecTBISTh TOUCK, VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
KPUTHUYECKUH aHAJIN3 ¥ CUHTE3 HHpopManuy, |MHGOpMANNIO, HEOOXOAUMYIO Uil PEIIeHUs MOCTAaBICHHON
MIPUMEHATh CHCTEMHBII MOAXOA Ul pEIIEHHsT  |3ada4u

[IOCTABJICHHBIX 3a7a4

OIIK-2 Cnocoben ucnonb3oBarh coBpemeHnbie |OIMTK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHU H BBIYHMCIIMTEIEHYI0 TEXHHKY M CEpBUCHI ceTH MHTepHET B
MPOrpaMMHBIE CPEJICTBA MPY PellicHUH 33ja4  |o0nactu (cdepe) npodeccHoHaNBHOMN NesITeTbHOCTH

npodecCHOHAIBHON IS TeIBHOCTH, COOTIoas
TpeboBaHus HHPOPMAIIMOHHON 0€30MacHOCTH

OIIK-3 Crioco6eH cocTaBisITh U 0QOpMIIST OIIK-3.3 Bnazmeer MeTogaMu BU3yalbHOTO W TpauUuecKoro
Hay4HbIC U (WJIN) TEXHUYECKUE Tpe/ICTaBICHHS pe3yabTaToB Hay4YHOM
(TexHonornvyeckre, THHOBALIMOHHBIE) OTYETHl  |(HAYYHO-TEXHUYECKOW, WHHOBAIIMOHHON TEXHOJIOTUYECKOM)
(ryOrTIKanny, TPOEKTHI) JEATEIIFHOCTH B BUJIC OTYETOB, HAyYHBIX ITyOIMKAIHIA

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
uHpOpMaNNIO 00 aKTyalbHBIX Pe3yibTaTaX MCCIIEIOBAHUHN B
paMKax TemaTH4eckoi o0macTH cBoed mnpodeccruoHaTbHOU
[IK-1 CnocoGen craBuTh, (hopMann3oBeIBaTh 1 |ACATCIBHOCTH

pemarh 3aj1a4u, B ToM uncie pa3padareiBath 1 [[IK-1.2  CriocoOeH  BBIIBUTATh  TUIOTE3bI, CTPOHTH
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJIEHHUH M MTPOIIECCOB, OLIEHNBATH KAY€CTBO pa3paboTaHHOMN
aHaJIM3UPOBaTh HAy4YHbIE TPOOIEMBI, [TOyYaTh |MOJEIIN

HOBBIC HAYTHBIC PE3YJIbTAThI [IK-1.3 CrmocobeH mnpuUMEHATh TeopeTHyeckue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

[MK-2.1 3HaeT NOPUHIMIBI TOCTPOSHUS HAyYHOHW PadOTHI,
MeTonbl cOopa M aHajW3a I[OJIyY€HHOrO Marepualia,
CHOCOOBI apryMeHTaIH

[IK-2 CnnocoOeH caMOCTOSTEIEHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTr0O
KOJUUICKTHBA OPTaHW30BEIBATh U IMTPOBOIUTH
HAyYHbIC UCCIICIOBAHMS U MX alpoOaIiyio

[IK-2.2 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
UCCIICIOBAHMsI CaMOCTOATENIbHO MJIM B KauecTBE WIEHa
(pPyKOBOAMTEIIST) MAJIOTO HAYYHOTO KOJJICKTHBA

[MK-2.3 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NyOIMKalUK HAYYHBIX CTAaTeH U y4acTusi B KOHOEPEHIIUSIX




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0CBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI
3HAThb!
- pa3nuuus apXUTEKTyp COBPEMEHHBIX MHUKPOIPOLECCOPOB C TOYKH 3PEHUS ONTHMHU3UPYIOLIETO
KOMITHJISITOPA;
- OCHOBHBIE KOMITOHEHTHI COBPEMEHHOTO KOMITHIISITOPA;
- IOHATHE AJITOPUTMUYECKOH CIOKHOCTH;
- OCHOBBI TeopHH TpadoB 1 6A30BBIC ATTOPUTMBI HA Tpadax B KOMIMIATOPAX;
- OCHOBHBIE ONTUMU3ALNH, IPUMEHSIEMbIE B COBPEMEHHBIX KOMIMIIATOPAX.

YMETB:

- MHcaTh KOMITHJISTOPHO-OPUEHTUPOBAHHBIA KOJI, TO3BOJSIOIIUI HCIONHATH CKOMITHIIMPOBAHHYIO
porpamMmy MakcuMaibHO 3¢ dekTuBHO.
BJIQJICT!

- MaTeMaTHYECKUMH OCHOBAaMH TEOPUH IpaoB, IPUMEHAEMBIMU IPU CO31aHUN KOMITWIIATOPA.

4. Conep:xanue TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKa3aHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

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

TpynoeMKOCTh MO BUJaM Y4eOHBIX 3aHATHI, BKIIIOYas
CaMOCTOATENIbHYIO padoTy, Jac.
No Tema (pazmern) TUCITUTUTHHEL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
Beenenne. IloHsTHEe KOMITHIISIIMH, BUIBI
1 ONTHUMH3UPYIOLIEH KOMITWJISALIAH. ) )
ApPXUTEKTYpBI COBPEMEHHBIX
MHKPOIIPOLIECCOPOB
) BryTpenHee npeacTaBiieHue MPOrpaMMBbl ) )
U €ro OCTPOCHUE
3 VYopapnstomuii  Tpad, MOCTpOSHHE U ) )
HCITOJIb30BaHNE
4 AHanu3 TOTOKa JaHHBIX Ha OCHOBE ) 2
peLIeHUs] CUCTEMBl YpaBHEHUN
5 JlnHaMu4ueCKu u CTaTUYECKUU ) )
MpOGUIMPOBIINKY POTPAMM
6 Menko-3epHUCThIE ONTUMU3ALUN 2 2
COop o0mmMX IMONBHIPAKEHUH, yHaleHUE
7 M30BITOYHBIN  ONepanuid  YTeHUs U3 1 1
MaMsITH
] [loncraHoBka ~ KOHCTaHT,  yAaJICHUE ) )
MEPTBOIO KoAa
9 MexnponenypHbli aHaJIn3 MporpamMmm 2 2
10 |MexnpouenypHble ONTUMHU3ALUN 2 2
1 AHanu3 3aBUCUMOCTEH B IMKJIOBBIX ) )
pEeruoHax MporpaMMel
12 [{uknoBble ONTUMM3ALMKU U YCIOBHS HMX ) )
KOPPEKTHOCTH
13 OnTumMu3anuu A0CTyNa B MaMsITh 2 2
14  |BexTopble HHCTPYKIUN 2 2
15 MamuHHas MoACTb 2 2




16 Amnanus U ONITUMHU3ALINH Ha 1 1
MPEIUKaTHOM KOzie

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)
Cemectp: 8 (Becennuii)

1. Bmenenue. IloHATHE KOMOWIALMH, BHIBl ONTUMHU3HPYIOIIEH KOMIMISALUUU. APXUTEKTYpPBI
COBPEMEHHBIX MUKPOIIPOLIECCOPOB

Bupapl ontuMusupyromei koMo, OCHOBHBIC TPHHIUITBI CPAaBHEHUSI apXUTEKTYp Ha TaKeTax
SPEC. OOmas cxemMa KOMIWISIMU: BXOAHBIE S3bIKM, ONTHMHU3ATOp, LEJIEBbIE IUIAaT(OPMBI.
KOHTEKCTBI B KOTOPBIX paboTaeT ONTHMHU3ATOP: SI3bIKK BBICOKOTO ypoBHSA — C, C++, FO0, nBon4HBIi
KoJ — x86, nuHamMuveckas TpaHcusnusa — JAVA byte code optimizer. ApXHUTEKTYpPBI Ui KOTOPBIX
nemaercs ontumusupoBaHHbil kom: RISC, CISC, Superscalar, VLIW, EPIC, multitheading. ®a3bt
KOMIWISIIUA ¥ COOPKH  IPOTPAMMBI: JeKCUYECKUH aHalu3, CHHTAaKCHYECKUH aHaIus3,
CEMaHTHYCCKHI  aHalW3, ONTHMHU3AIMsA, KOJOTCHEpauus, JUHKOBKAa, COpOC  OTIaJ0uHON
uHopmanuu. OCHOBHBIE MPOOIEMBI, BO3HUKAIOIINE B MPOLECCE PEIICHNS 3a/1ad ONTHMU3HPYIOIIECH
KOMITHJISILIMK: OTIPE/IeICHUE HEe3aBUCHMBIX BBIYHMCICHUI Ha ypOBHE OTACNBHBIX onepanui (fine grain
parallelism) 1 Ha ypoBHe ONOKOB mporpammbl (coarse grain parallelism), cKOpOCTh KOMITHIISIIINY,
00beM 3aHUMAEMOH MaMSITH, TEOPETUYCCKHE OrPAaHWYCHUS HA CIOKHOCTh aHAJIN3a, ONTHUMAIIbHOE
UCTIONIb30BAaHUE PECYpCOB  ApXHUTEKTYypbl, yBEIMYEHHE pa3Mepa MPOrpaMMbl, KOPPEKIHs
aHAJMTUYECKON MH(pOpPMAaIMK B MpoILecce MOO0ATbHOTO TUIAHMPOBAHHS, OTCYTCTBUE JIOCTOBEPHOM
uHpOpMAlMM O peaJbHOM IOBEJCHUU HPOTPaMMBI, JI0Ka3aTelbCTBO  KOPPEKTHOCTH
npeoOpa3zoBaHuii, COPOC 0TI 0YHON HH(OPMALIUH B CITydae ONTHMHU3UPOBAHHOTO KOJIA.

2. BHYTpeHHee OpeaACTABJICHUC ITPOTrPpaMMBbI U €0 MOCTPOCHUC

Tunbel BHYTPEHHETO MpEICTaBICHUs. BupTyanbHbIE pEerucTpsl Kak YIOOHOE CpEeNCTBO JUIst
npoBejieHus ontumu3anmid. Abstract Syntax Tree (AST), High Intermediate Representation (HIR) ==
AST, Medium IR (MIR) Low IR (LIR). Obcyxnenue mpumepa, WIUTIOCTPUPYIOLIETO PA3INUHS
mexny HIR, MIR and LIR. IIpoGiiema BbIOOpa MOCIEI0BaTEIHHOCTH ONTHMHU3AIINHT

3. Vopasnsromuii rpad, TocTpoeHUE U UCTIONB30BaHUE

JInHeNHbI y4acTOK, pacIIMpEeHHBIH JUHEWHBIA y4YacTOK, aJTOPUTM MOCTPOEHHS YIIPaBISIONIETO
rpacda, o0Xoapl ynpasisomero rpada: cHayana B myOuHy o6xon. OO0Xofpl ynpasisiomero rpada:
00X0/1 B IpEABAPUTEIHLHOM MOpsiAKe, 00X0A B MOCTIPEIBAPUTEIBHOM IMOPAIKE, 00XOI CHayana B
UIMPUHY, JOMHHATOPbI U IOCTIOMUHATOPBI, LUKl U CUJIBHO CBS3HbIE KOMIIOHEHTHI, IEPEBO LIUKIIOB.
Omnpexnenenne 3aBUCUMOCTEN MEXIy 0OpalieHUsIMH B IIAMSITh B AlIMKJIMYECKOM YYaCTKE MPOrPaMMBI.
PaznuuHble TEXHUKU: NIEPEMEHHBbIE BUIMMBIE 3a IpeAeiaMH MPOLEAYpPbI, pa3peliecHUe Ha OCHOBE
TUTIOBOHM MH(OpMAIMH, AUANA30HbI 3HAYEHUH, TUHAMUYECKOE OIpeiesieHIe 3aBUCUMOCTEN

4. AHann3 oToKa JAaHHBIX HA OCHOBC PCIICHUSA CHUCTCMbI ypaBHeHI/Iﬁ

ANTOPUTM TOMCKA AOCTUTAIOUIMX ONpEACICHUN pealln30BaHHbI Ha 0a3e OMTOBBIX BEKTOPOB.
AHanu3 TMOTOKa [aHHBIX HAa OCHOBE pAa3pPEeKEHHBIX MPEJCTABICHUH IOTOKA JaHHBIX: (POHT
JOMUHHUPOBAHUS, WUTEPALUOHHBIA (POHT IOMHUHUPOBaHMS, (OpPMa CTaTHUYECKOIO EAMHCTBEHHOTO
MpHCBanuBaHusl, Tpad onpeaeeH!i NCII0Ib30BaHUI

5. JluHaMUYeCKHU ¥ cTaTHYECKUN TPOQHIUPOBIIUKH TPOTPaAMM




BeposiTHOCTH  IyT, BEpOSTHOCTH BBIXOJa W3 IMKJIA, CYCTYMKH JIMHEHHBIX  YYacTKOB,
MHCTPYMEHTHPOBAaHHE KOZA, PACHPOCTPAHEHHE CUETUYMKOB, KOpPpeKIMs npoduis, npodunrpoBaHne
JTaHHBIX, TPO(QUINPOBAHNE 3aBUCUMOCTEH, SBPUCTHKH CTATHYECKOTO NPO(QHIMPOBaHHUS

6. Menko-3epHUCThIE ONITUMU3ALUN

Mernko-3epHuCThIE OnTUMH3anUK. ONTUMH3ALMA Ha OCHOBE PE3YJIBTATOB PACIpPOCTPaHEHHUS OMTOB
3Ha4YeHUH. VYhaneHusi HW30BITOUHBIA 3HAKOBBIX paciiMpeHuid. bamaHcWpoBka W peaccoluarivst
BbIpaXeHUH.OnTumMu3anust  yoajeHus: W30BITOYHBIX — ONEpauuid  Mepeladyd  yOpaBlICHUS C
HCTIONIb30BaHMEM METO/a AyOIMpOBAaHUS BHIYUCICHUI

7. COop 001X MOJABBIPAKEHHH, YaTCHNE N30BITOUHBIN ONIEPAlUi YTESHUSI U3 aMSITH

Vnanenue M30BITOYHBIX 3aIuceld B IaMsATb, BBIHCCCHHA HWHBAPHAHTHBIX onepaunﬁ U3 IUKIIOB,
YAaJICHUC YaCTUIHO HM30BITOYHBIX BEIYUCICHUI

8. HO):[CTaHOBKa KOHCTAHT, YAaJICHUC MCPTBOI'O KO/1a

I'moGansHOE pPacupoCTPaHCHUC KOHI/Iﬁ, OMMpCACIICHUC MHAYKTUBHBIX IEPCMCHHbBIX IHUKIIOB, YAAJICHUC
HHAYKTUBHBIX IICPEMCHHBIX, ITIOHUXCHUC CHUJIbI onepauﬂﬁ.

9. MexmnporiefypHbIil aHAJIN3 IPOTpamMM

I'pad BBI3OBOB, YyCTBUTENBHOCTh aHaJM3a K IIOTOKY YIPaBICHUS W MECTy BBI30OBOB
npoueayp.MexXnporenypHble  pacpoCTpaHUTENN HHPOpPMAIMU O TporpamMMe: OIpEeAeTIeHHEe U
UCIIONIb30BaHNE IEPEMEHHBIX, B3STHE aJ[peca MepeMeHHOM, MeXKIPOLIETypHAst IPOTSKKA KOHCTAHT.

10. MexmpouenypHble ONTUMHU3ALUN

IToxcranoBka mporeayp, MOACTAaHOBKA KOMUHM mpouenyp (KJIOHMPOBaHHE), YaCTHYHAs MOCTAHOBKA
NpOLIEAYp, YAaJIeHHEe XBOCTOBOM PEKYPCHH, YAAJCHUE MEPTBBIX IPOLEIYpP, PEOPraHU3aIMs JaHHBIX
MPOTPaMMBI.

11. AHanu3 3aBUCUMOCTEH B LIUKJIOBBIX PETMOHAX MPOTPaMMBbI

'He3n0 UWKIOB, Mapbl ONepanuii s aHauu3a, JEKCHMKOTpaQuuecKuid MOpSJI0K Ha OTHOUICHHUU
3aBHCUMOCTH, BEKTOp HaIIpaBJICHHs 3aBHCHMOCTH, BEKTOP PACCTOSHMS 3aBHCHMOCTH, PEIIATENb
cucTeM JNHHEWHBIX JIMohaHTOBBIX ypaBHeHHMH W HepaBeHCTB (MeTon Dypre, CUMILIEKC METO,
uenourciieHHbId CUMILIEKC METO/I.

12. I_II/IKJ'IOBBIe ONTUMU3AIINU U YCIIOBUS UX KOPPCKTHOCTHU

PackpyTka IMKIOB, CIMSHHE IMKJIOB, OTKPYTKa IEPBBIX HTEpalUii LUKJIA B CKAIAPHYIO YacTb
IpOrpaMMBbl, pa3pe3aHre IUKIOB, TIOCTAHOBKA IMKJIA IO/ YCJIOBHE HCIIOIB30BaHUS €0 MOOOYHBIX
3¢ dEeKTOB, IMHAMHYECKUN aHATN3 3aBUCUMOCTEH B IUKJIIaX.

13. OnTUMHU3auy AOCTyTNa B MaMSTh

Ymenbiienne npomaxoB B KOUI’M paznuyHbIX Ha3Ha4eHUH M ypoBHEH (K3 MaHHBIX, KAII
WHCTPYKLMHA, pa3inyHble YPOBHH K3II HaMsTH): IMpEANOAKAaYKa JAHHBIX B KOII, NPEINOAKadKa
MHCTPYKIMH B KdII, yBeIM4YeHHE (OPMATOB UTCHUS M 3alUCH B MaMATh, NEPECTAHOBKA IIMKJIOB,
KOMITAKTH3aLHsl LIUKJIOB.

14. BekTopble MHCTPYKIIUU

Ha nmpumepe SSE pacmupenus nns x86 apXuTeKTypbl. AJNTOPUTMBI U METOJBI HCIIONB30BAHUS
BEKTOPHBIX omnepauuii B unemsx ontumuzauuu (SIMD). CpenctBa M MeTonbl pacnapasiieIrBaHUs
IPOrpaMM Ha HECKOJIBKO HPOLIECCOB.



15. MamunaHast MoAeIb

Brei6op uncTpykuumit npu tpancimsiguu MIR B LIR. IlnanupoBanme koma: rpad 3aBUCHMOCTEH,
IUIAHUPOBAaHUE Ha OCHOBE CIHUCKOB W IPUOPUTETOB omepauui. llukianueckpe U anukiIvyeckoe
100aMpHOE TUIAHUPOBAHHE.

16. AHanu3 ¥ ONTUMU3ALUH HA IPEIUKATHOM KOZE

[InanupoBanue 1uKIa C KOHBEMepU3alMed M HCIOJIB30BAHMEM AalMapaTHOM MONACPKKHA JUIS
KOHBEWepH3aluu.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEIHLHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

Heobxonmumoe o0opymnoBaHue s JIEKIUI: KOMIIBIOTEP U MYJBTUMEIUHHOE 000pyIoBaHUE (IIPOCSKTOD,

3BYKOBasi CHCTEMA).
HeobxoauMoe nmporpaMmHoe obecredeHue.
ObecrieueHue caMOCTOSTETHLHON paOOThI: JIOCTYI K HAYYHBIM OUOITHOTEKAM.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

OcHoBHas nuTeparypa
1. Huknayc Bupr, [loctpoenne xommuistopos, JIMK, Mockga, 2010.
2. Keith Cooper, Engineering a Compiler, Second Edition, Morgan Kaufmann, Burlington, 2011.
3. Steven S. Muchnick, “Advanced Compiler Design and Implementation”, Morgan Kauffman, San
Francisco, 1997.

JlononHuTeNbHAS TUTEPATypa
1. Loren Taylor Simpson, “Value-Driven Redundancy Elimination”, Ph.D. Thesis, Rice University,

1996
2. David F. Bacon, Susan L. Graham, and Oliver J.Sharp, Compiler Transformations for
High-Performance Computing, Computer Science Division, University of California, Berkeley,

California 94720
3. John R. Ellis. Bulldog: A compiler for VLIW Architectures. MIT Press, 1985
4. Dick Grune, Henri E. Bal, Ceriel J.H. Jacobs and Koen G. Langendoen, Modern Compiler Design,

by John Wiley & Sons,Ltd, 2000.
5. Randy Allen, Ken Kennedy, Optimizing Compilers for Modern Architectures. 2002 by Academic

Press.

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

COopHUKH TE€3UCOB A0KIa10B KOHpepeHmi (ONTUMU3NPYIOMINE KOMIHISTOPHI), JOCTYIIHBIE Yepe3
Internet Hayunsie u HayuHO-TexHUYeckue xKypHaibl (IEEE, ACM u np.), aneKTpoHHbIE KOHCIIEKTHI
JIEKIUH, yueOHble moco0ust 1 COOPHUKH 3a7a4, pa3paboTaHHbIE JUIsl JAHHOTO Kypca.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 oldecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

MynbruMeniiHbIe TEXHOIOTHH, Tipe3eHTaru PowerPoint.
9. MeTonu4yeckne yKkazaHusi JUIsl 00y4AIOIIMXCH 10 OCBOCHUIO AU CIUILTHHBI (MOXYJIs)
CryneHT, M3y4Yarollui IUCLHUIUIMHY, JOKEH C OJHOM CTOPOHBI, OBIAIETh OOLIMM MOHATUIHBIM

arrmaparom, a ¢ ;[pyroﬁ CTOPOHBI, JOJDKCH HAYUYUTHCA HNPUMCHATH TCOPCTUUCCKUC 3HAHU HA IIPAKTUKCE.
B PEIYIBTATC UBYUCHUA TUCHUIUIMHBI CTYACHT JOJI2KCH 3HATh OCHOBHBIC OIIPCACIICHUA, ITIOHATH.



YcnemHoe 0CBOSHHE Kypca TpeOyeT HanpsHKEHHOW caMOCTOsTENILHOM padoTHl cTyneHTa. B mporpamme
Kypca TpUBEJACHO MHHHUMAIBHO He0oOXoAMMOEe BpeMs s pabOThl CTyJAeHTa Haja TEMOHU.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YTE€HHE U KOHCIIEKTHPOBAHUE PEKOMEHIOBAHHOM JINTEPATYPHI;

— npopaboTKy yueOHOro Marepuaia (0 KOHCIEKTaM JeKIH, yueOHOM U HayYHOH JINTepaType);

— IOATOTOBKY K DK3aMEHY.

PykoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTylIeHTa ocylecTBiseTcs B Qopme
UHAUBUYaTIbHBIX KOHCYJIbTALUM.

BaxxHo 10oOWTHCS MOHMMAaHUS M3y4aeMOro MaTepuala, a He MEXaHM4YeCKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHS OTICIBHBIX TEM, BOINPOCOB, CleIyeT oOpamiarbcs 3a KOHCYIBTALMSAMU K
MIpEeNoAaBaTelio.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: HNudopmarrka 1 BEIYUCTUTEIEHAS TEXHUKA

npopuJib NOArOTOBKHU: KomnbroTepHble TEXHOIOTUH U BHIYUCIUTEIbHAS TEXHUKA
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadempa mepcrneKTUBHBIX BEIYUCIUTEIBHBIX TEXHOIOTHIA

Kypc: 4

KBaJupuKaAnus: OaxanaBp

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

PaszpatGoTunk: K.B. lOxuH, crapmmii npenoaasareiib



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 nzyueHus AUCHMIUIAHBL « ONTHMHU3HPYIOMINE KOMIMISTOPEDY 00yYarOUHiACs TOIKEeH:

3HATb:

- pa3nuuusl apXUTEKTyp COBPEMEHHBIX
KOMITWJIATOPA;

MHUKpPOIIPOLECCCOPOB € TOYKH 3pPCHUA ONTHMU3HUPYIOLICTO

- OCHOBHBIC KOMITOHCHTBI COBPCMCHHOI'O KOMITWJIATOPA,

- IIOHATHC aHFOPHTMHHCCKOﬁ CJIO0XXHOCTH,

- OCHOBBI TCOpUHU Fpa(bOB u 0a30BEIE AJITOPUTMBI Ha rpa(bax B KOMIIWJIATOpPAX,
- OCHOBHBIC OIITUMU3ALINU, TPUMECHACMBIC B COBPEMCHHBIX KOMIIUJIATOPAX.

yMeTh:

- IIHUCaThb KOMHI/IJ'ISITOpHO—OpHeHTHpOBaHHLIﬁ KOoza, HO3BOH$IIOH_[I/Iﬁ HUCIOJIHATH CKOMITMJIMPOBAHHYIO

porpamMmy MakcuMaibHO 3¢ dekTuBHO.
BJIaJIeTh:

- MaTeMaTHYECKUMH OCHOBAaMH TEOPUH IpaoB, IPUMEHAEMBIMU IPU CO31aHUN KOMITWIATOPA.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKyIIeMy KOHTPOJII0




C 1menplo0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Y4eOHOro MaTepuana MPOBOAUTCS YCTHBIH ONpOC B
HayaJje 3aHATUSA 110 TeME IPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUSA IO IPOWIEHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

[lonsiTHe KOMIMIIALMY, BUABI KOMIIUJISILIMY, OCHOBHbBIE CTaU1 KOMIIMIIALIUU

BuyTpeHnnee npeacrapieHus porpaMmbl. Buibl mpoMexxyToO4HOro kozaa

Buzpl motokoBbIX ypaBHeHHH. MeToa 3 eKTUBHOTO MONCKA PELICHUS TOTOKOBOTO YPaBHEHHS
[TonsTre ynpasnstomiero rpaga. AJTOpUTM IOCTPOCHUS YHPABIISAIOIIETro rpada

M

OmnpeneneHre OTHOMECHNS JOMUHUPOBAHUS U 0OPaTHOTO JOMUHHPOBAHUSA. AJTOPUTM HMOCTPOCHHUS
OTHOILICHHS JOMUHUPOBAHUS

6. JlepeBo 1oOMHHATOPOB, PPOHT AOMHUHHUPOBAHUS (+ AITOPUTM OCTPOCHUS)

7. Buapl npodumsinuu nporpammsl. [IpenMyiecTsa 1 HeAOCTaTKH

8. Menko3epHUCTBIE ONTUMU3ALIUKU: 00JacTh JeHCTBUS, OCHOBHBIE IPEOOpa30BaHUs Ha IPUMEPE

9. CO60p 00UIMX NOABBIPAXKCHUN: OMMCAHUE AITOPUTMA

10. MexmpouenypHbIii aHaIu3: OCHOBHBIC ONITHMHU3AINY HA IPUMEPE

11. AHanu3 3aBUCUMOCTEN B LIUKJIAX: BUABI 3aBUCHMOCTEH, MMOHATHE TPOCTPAHCTBA UTEpALi

12. OcHoBHBIE BU/IBI HUKJIOBBIX ONITUMH3ALMHA Ha IPUMeEpe. YCIOBHE KOPPEKTHOCTH IIpeoOpa3oBaHuil

13. Ontumuzanust AOCTYIIOB B MaMsTh: OOJAacTh NMPUMEHHMOCTH, a0CTpakuus MOACITH NaMsTH B
KOMITWIIATOPE

14. Bekropu3auus: BEKTOPHBIE MalllMHbl, BEKTOPHbIE MHCTPYKLMH, OCHOBHBIE 3Tallbl BEKTOPU3aLUU
KOJIa Ha TIpUMeEpe

15. Tenepaums koja: OCHOBHBIE JTalbl, MPENCTABICHUE IPOpaMMbBl B MOMEHT KOIOTEHEpalvH,
NPOCTEUIINI aJTOPUTM CBS3BIBAaHUS PETUCTPOB. [InaHnpoBanue kona

16. IlonsATHE NpEeAUKATHOIO KOJa, TeHEepaLys IPEJUKaTHOTO KO/la KOMIMIIATOPOM

[Tpumeps! OnIETOB ISt IPOBEACHUS SK3aMEHA:

buner 1.
1. ITouaTre KOMIMIALMHI, BUABI KOMITMIISIIIAHA, OCHOBHBIE CTAIUN KOMITHJISIIUN
2. [loHaTHe MpennKaTHOTO KoJia, TeHEPAaIrs TPEAUKATHOTO KOJIa KOMITHIISITOPOM

buner 2.
1. BHyTpeHHee npecTaBiIeHUs TPOrpaMMbl. BHIBI TPOMEKYTOYHOTO KOJa

2. TeHepamus Koma: OCHOBHBIE OJTalbl, NPEACTaBICHHE TMPOPaMMbl B MOMEHT KOJOTEHEpalluH,
NPOCTEUIINI aJTOPUTM CBSA3BIBaHUS PerucTpoB. [InaHupoBaHue kona

Kputepun onennBanus

Onenka otmnuno (10) BbICTaBIsieTCsS CTYACHTY, IOKa3aBIIEMy BCECTOPOHHUE, CUCTEMAaTU3UPOBaHHbIC,
nryOokue 3HaHMS y4eOHON MporpaMMbl JUCHUIUTUHBI, MPOSBISIONIEMY HHTEpEC K IaHHOM MpeaMeTHOH
00JIaCTH, IPOJIEMOHCTPHUPOBABLIEMY YMEHHE YBEPEHHO M TBOPUECKHU NPUMEHSITHh WX HA MPAKTHKE MPH
pelLIeHNN KOHKPETHBIX 3aJ1a4, CBOOOHOE U IPaBIIbHOE 000CHOBAHNE IPUHATHIX PEIICHHH.

Onenka omM4HO (9) BBICTABISETCS CTYIACHTY, MMOKa3aBLIEMy BCECTOPOHHHUE, CHCTEMAaTH3HPOBAaHHbIC,
n1yOoKHe 3HaHHUS y4eOHOM MPOrpaMMBbl JUCLHUILIMHBI U YMEHUE YBEPEHHO MPUMEHATh X HA MPAKTHKE
MIPH PELICHUH KOHKPETHBIX 3ajad, CBOOOJHOE U MpaBUIIbHOE 000CHOBAaHUE IPUHATHIX PELICHUH.
OueHka OTIIMYHO (8) BBICTABISAECTCS CTYACHTY, [IOKAa3aBIIEMy CHCTEMaTH3MPOBAaHHbIE, TNTyOOKHEe 3HAHUS
y4eOHOH MpOorpaMMbl AMCLUUIUIMHBI M YMEHUE YBEPEHHO NPUMEHSTh MX HA MPAKTHUKE NPHU PEIICHUH
KOHKPETHBIX 33714, IPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHNUH, C HEKOTOPBIMU HEZ0UeTaMu.
Onenka xopomo (7) BBICTaBISETCS CTYACHTY, €CIM OH TBEPIO 3HACT Marepual, T'PaMOTHO U IO
CYILECTBY M3JIaraeT €ro, ymeeT HPUMEHATh IOJy4YCHHbIC 3HAHUS Ha MNPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.

Onenka xopomio (6) BBICTABISETCS CTYACHTY, €CIM OH TBEpPIO 3HACT Marepual, TPaMOTHO U TIO0
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh MOIY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.



Omenka xopomio (5) BBICTABISIETCS CTY/ACHTY, €CIIM OH B OCHOBHOM 3HAeT MarepHuall, IpaMOTHO U IO
CYILIECTBY M3JIaraeT ero, yMeeT MPUMEHSTD MOJTyUYCHHBIC 3HAHUS Ha MPAKTHKE, HO JIOMYCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.

OmueHka yIOBIETBOPHUTENBbHO (4) BBICTABISICTCS CTYACHTY, NOKa3zaBIieMy (parMeHTapHbIi,
Pa3pO3HEHHBIH XapaKkTep 3HAHWI, HEIOCTaTOYHO IpPaBHIbHBIE (DOPMYIUPOBKU 0a30BBIX MOHSATHH,
HapyUICHUS JOTMYECKOU MOCIIEOBATEILHOCTH B U3JIOKEHHU TIPOrPAMMHOTO MaTepuaa, HO TIPU STOM
OH OCBOWJI OCHOBHBIC Pa3/eibl y4eOHON HPOrpaMMbl, HEOOXOAUMBIE Ul NallbHEHIIero o0y4eHus, u
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OmueHka yIOBIETBOPHUTENBbHO (3) BBICTABISICTCS  CTYACHTY, IOKa3zaBIIieMy (parMeHTapHbIi,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemMy OmHOKH B (GOpMyIHpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B W3JIOKECHUH IPOrPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3/iejaMH y4eOHOM MpOorpaMMbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus 1
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

OreHKka HEYJOBJICTBOPHUTENIHLHO (2) BBICTABISCTCS CTYIEHTY, KOTOPBIH HE 3HAeT OOJbIIeH 4YacTH
OCHOBHOTO COZEp)KaHUs Y4eOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(OpMyIHPOBKaX OCHOBHBIX IMPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TPH PEIICHUN
THIIOBBIX 33]1a4.

Ouenka HeyJoBIeTBOPUTENbHO (1) BBICTABISICTCS CTYACHTY, KOTOPBIi HE 3HAET OCHOBHOIO
cozepKaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKu B (GpopMyITupoBKax
0a30BBIX HOHATHH JUCLHUILIMHBI U BOOOIIE HE MUMEET HAaBBIKOB PEIICHHs THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

DK3aMeH NPOBOIUTCS B YCTHOH (hopme.

[Ipu mpoBemeHHMM YCTHOTO 3K3aMeHa oOydaromiemycsl IpegocTaBisiercs He MeHee 60 MUHYT Ha
noarotoBky. Ompoc oOywaromierocss Ha YCTHOM JK3aME@HE HE JOJDKEH IPeBBINAaTh JABYX
ACTPOHOMMUYECKHX YacOB.

Bo BpCEMs IIPOBCACHUSA 5K3aMCHaA o6y%uomneca MOTYT ITOJIb30BATbHC nporpaMMoﬁ JAUCIMITIIMHBI.



