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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: OnTuMu3anys BEIYUCIEHUH Ha COBPEMEHHBIX MPOLIECCOPHBIX apXUTEKTYpax
110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
Kageapa KOTHUTUBHBIX TEXHOJIOTHH

Kypc: 2
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOM arTectanuu: 3 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 60 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 75 gac.
Bcero gacos: 135, Bcero 3a4. ex.: 3

KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy cocrtaBui: B.B. Apna3zapoB, KaH[. TeXH. HayK, 3aBeAYIOLNH Kadeapoit

[Iporpamma obcyxieHa Ha 3acefjanni KadeIpbl KOTHUTUBHBIX TexHonoruit 02.04.2024



AHHOTANMA
B npomecce wusydeHus Kypca CTyOeHTaMd OyOyT W3Y4Y€Hbl OCHOBHBIC TPHHLHWIBI ONTHMH3ALHUU
BBIYMCIIMTENIBHBIX CHCTEM, MHUKPOApXHUTEKTypy IpoIeccopa, HEepapXui0 IMaMsATH, CHOCOOBl YBeJINYEHHE
MIPOU3BOJUTENBHOCTH  YCTPOWMCTB, MapaMmeTpbl, BIUAOIME Ha IPOU3BOIUTEIBHOCTh COBPEMEHHBIX
BBIYMCIIMTENIBHBIX CHUCTEM, 0a30Bble NPHHIMIbBI allapaTHONW OPraHU3aluM COBPEMEHHBIX MHOTOSIEPHBIX
BBIYHCIIUTENBHBIX KOMIUIEKCOB.
Hayuarcst pa3Ouparbscsi B pazinuuHbIX apxutekrypax OBM, cpaBHUBaTh UX MO CHCTEME KOMaH[, OLICHUBAaTh
CIIO)KHOCTb alIapaTHOM peanu3allvy; Ha OCHOBAHWU 3HAHUS BHYTPEHHEH CTPYKTYpbl KOMIIBIOTEPA,
YCTpPOMCTBA €ro K3II-MAMATH, 3HAHUSA pealu3ald IIWH, YMETh ONTHMHM3UPOBAaTh CBOM IIPOrPaMMBI;
CIPOEKTHPOBaTh HOBYI0 IBM, X0Ts Obl Ha Oymare, cMOJIEIMPOBaTh paboTy OTAeNbHBIX ycTpoiicTB BC
Hmers HaBbIKM: AHain3a apXUTEKTypHBIX ocoOeHHoctel pasnuunbix BC, IlpoBenenus uccienoBaHHMA
Mozesel otnenbHbIX O01okoB BC, yckopeHHst mporpaMMHOro oOecredeHHUs! 3a CYeT 3HAaHUS BHYTpPEHHEH
OpraHu3aluy MPoLEccopa, KIMI-MaMsITH U MHOTOSIEPHOM/MHOTONIpOLIecCOpHON apxuTeKTypsl BC.

1. leau u 3apauun

eap AUCUMNIMHBI

- N3yuenune ©a30BBIX METOAOB onTHMH3auuu mnporpammHoro obecneuenust (IIO) m ux mecra B
xu3HeHHOM nukie [1O juia moBblmeHHs KBanM(UKAIMU pa3pabOTUMKa aJTOPUTMHUYECKOTO /WU
MpOrpaMMHOr0 obecriedeHusi, 0coOeHHO B obmacth 00paOOTKM W PpPaclo3HAaBaHUSI CHUTHAJIOB H
M300pakeHUH.

3agauu AU CHUILIHHBI

- IlogroroBka K M3yuyeHHIO HOBBIX HAyUHBIX pe3y/IbTaToOB JUIsl OBJAJAECHUS HABBIKAMHM IIPUMEHEHUS
METO/IOB ONTUMH3aIKHY Ipu pazpadorke [10.

- HOZ[FOTOBKEI K Y4YaCTHKO B HAy4YHbIX CCMHHApaAxXx, HAYYHO-TCXHUYCCKUX KOH(l)epGHLII/ISIX u
CUMITIO3NYMax.

- [ToaroroBka K 0OKa3aHWIO KOHCAJITUHTOBBIX YCIIYT MO TaHHON TeMaTHKe.
- [ToaroroBKa K y4acTHIO B MEXIYHAPOAHBIX MMPOEKTAX MO TEMAaTHUKE AUCIUTIIINHBL.

- IlogroroBka k ydyacTuio B pa3pabOTKe KOPIOPATHBHOHW IOJMTUKKA M MEPONPHUSATHAX B 0OO0IACTH
MOBBIIICHUSI COIUAIILHOW OTBETCTBEHHOCTH OHW3HEca mepel OOIIecTBOM, BKJIouUash pa3paboTKy H
peann3anuio peleHuid, HalpaBJICHHBIX Ha MOIICPKKY COUAITbHO-3HAYNMBIX IIPOCKTOB.

- COBCpH_IeHCTBOBaHI/Ie " paclIupCHUC OGH.IGHay‘lHOﬁ 0asml.
- IloBhImIcHUE YPOBHA 06LueKyanypHoro 1 HPAaBCTBCHHOTO COBCPIICHCTBOBAHUA CBOCH JIMYHOCTHU.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)111%0,€ KOMHGTGHL[I/Iﬁi

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

OIIK-1.3 [lonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MH()OPMATUKHU U BBIYHUCIUTEIBHON TEXHUKH M CIIOCOOECH MX
OPUMEHATh TpPU PpelIeHWH 3agad  [po¢eCCHOHANBHOM

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaTbHBIX
HAyYHBIX 3HAHWH B 00JIaCTH HH()OPMATHKU U
BBIUMCIIUTEIBHON TEXHUKN

AeSATeIBHOCTH

OIIK-3 Cnioco6eH BbIOMpaTh 1 (MIIN) OIIK-3.3 CnocoOeH HCIOIb30BaTh HMCCIIEIOBATEIbCKUE
pa3padaThIBaTh MOJIXOABI K PEHICHUIO TUIIOBBIX |METOJBI IPH PEIICHUH HOBBIX 33/1a4, IPUMEHSS 3HAHHS W3
Y HOBBIX 337124 B 001acTH HHQOPMATUKH U pa3IuyHBIX 001acTell HayKu (TEXHHUKH)

BBIYMCIIMTSIBEHOM TCXHUKH, YUUTbIBAA
O0COOEHHOCTH H OIrpaHUYCHUA PA3TINYHBIX
MCTOAO0B pPCHICHUSA

[IK-2.1  3naeT OCHOBBI  HAy4YHO-HCCIIEOBATEIHCKOM
JEATEIIFHOCTH B 00JacTH WH(OPMAIIMOHHBIX TEXHOJIOTHH,
BJIaJIeET 3HAHUEM OCHOB (PHIIOCO(OUN U METOJIOIIOTHU HAYKH;
3HAHHEM METOJIOB HAyYHBIX MCCIIEOBAaHHMI M HABBIKAMH HX
MPOBEICHUS

[1K-2 [TorumaeT 1 ciocobeH NPUMEHUTH B
Hay4HO-UCCIEN0BATEIbCKON U NPUKIaJHON
NEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUSI, COBPEMEHHbIH

[IK-2.2 YMeeT NMpUMEHATH MOMyYeHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUHU WH(POpMALUU H
pemarb CTaHIApPTHBIE  3a/aud B COOCTBEHHOM
HAy4HO-HCCIIEA0BATEILCKOMN eI TEeNbHOCTH




MalCmaln1CurKrMn alllidpal 1 aJllUprimbl,
COBPEMEHHEBIE
MH()OPMALMOHHO-KOMMYHHKAI[HOHHBIE
TEXHOJIOTUHU

[IK-2.3 Nwmeer MIPaKTUYEeCKUN
HAy4YHO-HCCIIECAOBATEIbCKON  IEATEIBHOCTH B
MH()OPMALMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOT Ui

OIIBIT
oOnact

[1K-2.4 Bnageet MeToAaMu U alropuTMaMu PELICHUS 3a1a4
uppoBoii 00pPabOTKM CHTHAIIOB, WCIONB30BAHUS CETU
UnTrepner, AHHOTHPOBAHUA, pedepupoBanus,
oubmmorpaduIecKoro MOMCKa, OMBIT PabOThl ¢ HAYYHBIMU
HUCTOYHUKAMHU

I1IK-3 Bnaneer HaBbIKaMHU y4acTHs B HAy4HBIX
TMCKYCCHUSIX, BHICTYTUICHUS C COOOICHUAMH U
JOKJIaJIaMU YCTHOTO, MINCBMEHHOTO H
BUPTYaJIbHOI'O (pa3MelleHHE B
WH(POPMALIMOHHBIX CETSX) XapakTepa,
MPEACTaBICHNS MaTePHAJIOB COOCTBEHHBIX
HCCIe0BaHUI

[IK-3.1 3HaeT OCHOBBI BEJEHUS HAYYHAHCKYCCUU W
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[MK-3.2 Ymeer BecTH KOPPEKTHYIO JHMCKYCCHIO B 00JacTH
WH(POPMALIMOHHBIX TEXHOJOTWM 3aJaBaTh BOIPOCH U
OTBEYaTh Ha IIOCTABJIIEHHbIE BOIIPOCHI M0 TEME HAy4HOU
pabotbl

[IK-3.3 MMeerT mpakTHYECKUH OMBIT Y4YacTHsl B Hay4HBIX
CTyI€HYECKHX KOH(EepeHUUSAX, OYHBIX, BUPTYAJIbHBIX,
3a0UHBIX OOCYXIEHHUSIX Hay4YHbIX MpoOiieM B o0jactu
MH()OPMAIMOHHBIX TEXHOJIOTHl

IIK-1 I'0TOB K BK/IIOYEHUIO B
npodeccruoHaIbHOE COOOIIECTBO; CIIOCOOCH
MPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHEIE UCCIIENOBAHUSA HA OCHOBE
CYIIECTBYIOIIUX METOIOB B KOHKPETHOM
obyacTy Mpo(heCCUOHATBHOMN IEATEILHOCTH

[MK-1.1 3HaeT TPUHIUNBI MOCTPOCHHUS HAYYHOH pPabOTHI,
Merogsl cOopa W aHanM3a TIOJMyYEHHOTO MaTepHalia,
CIOCOOBI apryMEHTAlluy; BIAJECT HABBIKAMH IIOATOTOBKU
Hay4yHbIX  0030poB,  myOinukanuii,  pedepatoB  H
oubnuorpaduil Mo TEMaTWKe MPOBOJAMMEBIX HCCIICAOBAHUIMA
Ha PYCCKOM M aHIJIMICKOM SI3BIKE

[IK-1.2 Ymeer pemarp Hay4YHbIE 33Ja4d C TOHUMaHHEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETEH
HIPOrpaMMHOTO O0ecHedeHus B CBA3M C IOCTaBJICHHOM
LENBIO U B COOTBETCTBUH C BRIOPAHHOW METOIMKON

[IK-1.3 Hmeer mnpakTU4EeCKUH ONBIT BBICTYIUIEHUA H
HAyYHOW apryMeHTalUy NP aHaiu3e OOheKTa HAyYHOU M
npo¢ecCHOHANBHON e TeNbHOCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI

3HATb.

- (DYHZ[aMCHTaJ'ILHLIC KOHICTIIUKU H HpO(beCCI/IOHaJ'ILHLIC pPEe3yabTaTbl, CUCTCMHLIC MCTOAOJIOTHNU

B

npodeccnoHaIbHON 00J1aCTH; COBPEMEHHOE COCTOSIHUE M NPHHIUIHAIBHBIE BO3MOXKHOCTH SI3BIKOB U

CUCTEM MPOTPaMMUPOBAHUS.
YMETB:

- Ucrnionp30BaTh HOBBIE 3HAHUS U IIPUMCHSATL UX B HpO(l)eCCI/IOHaHBHOI\/'I JCATCIIBHOCTHU, UCIIOJIB30BaATh
COBPCMCHHBIC TCOpHUU, MCTOAbI, CUCTCMbI U CPCACTBA HpHKJIaZ[HOf/'I Mar€MaTuK U HH(bOpMaHHOHHLIX
TEXHOJIOTUHN JIJIsI peUICHHUS HAYIYHO-UCCICAOBATCIIbCKUX U MTPUKIIAAHBIX 3ada4.

BJIAJIETD:

- OcHoBaMu MCETOAOJIOTHHM HAYYHOI'O MO3HAHUA U CHUCTEMHOI'0 IMOAXOJa IMPU HU3YUCHHHU PA3JIMIHBIX
ypOBHeﬁ OpraHu3alv MaTcpuu, I/IH(I)OpMaLII/II/I, OpOCTpPpaHCTBA U BPCMCHMU.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIHHEI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

No Tema (pa3nen) TUCIUTUTMHBI

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

CamocT.

Jlabopar. paboTsr pabora

Jlexiuu CeMuHapsI




00630p METO/IOB ONTUMU3AIIH

1 . 8 15
osicTponeiictBus 110
OntuMuzanun ObICTpOaeCTBUS c

2 . 8 10
ucnons3oBanue ocobennocreir CPU

3 OnTUMHU3HPYIOIIKE KOMITUISTOPHI 8 10
Ontummsanun  OBICTPOACHCTBUSA  AJIS

4 . 8 10
cucteM uHCTpYKuuid SSE; AVX
OnTtuMuzaumu  OBICTPOACHCTBUA IS

5 7 10
crapeix CPU

6 OnTtumuzanusa 1uist npoueccopos ARM 7 10

7 Onrumuzanus Ui HPOLIECCOPOB 7 5
Onpbpyc

8 OnTumuzanust 00paboTKN N300paKeHUH 7 5

Hroro yacos 60 75

IToaroTroBka K sK3aMeHy 0 yac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 3 (Ocennuii)

1. O630p MeTonOB onTuMH3auu OsicTponeiicTeus [10

O630p wMeromoB onTuMm3zauuu  ObicTponeiictBusa [10.  AnropurMudeckas ONTUMH3ALHAN
obicTponeiictBus [10, moHSITHE CIIOKHOCTH.

2. OnTruMH3anuu OBICTPOJICHCTBUS C HCTIONb30BaHUEe ocobenHocTelt CPU

OnTumMuzanuu ObICTPOACHCTBUS ¢ HCTOIb30BaHue ocobeHHocreit CPU,

0030p METOJOB AJISl Pa3IMYHBIX CHUCTEM HMHCTPYKLHH, NPUMEPHl ONTHMH3ALNU Ul COBPEMEHHBIX
CPU. Onrumusanuu ObICTPOACHCTBUS € HCIIONB30BaHKuEe pacnapamienuBanus [10, o630p meronos

(MPI, coOcTBEHHBIII MOHHUTOP pacueToB), MPUMEPHl ONTHUMH3AIUU [JIS MPOIECCOB U ITOTOKOB,
KpaTKue CBeICHUS O pacnapasuienuBanun ¢ nomousio GPU, throttling.

3. OnTuMU3HpYIOLIHEe KOMIMISTOPHI

Ontumu3upylomue KOMIWIATOPbl. BUapl onTUMHU3auii KOMOWIATOpA M UX BIUSHHUE Ha PE3ysbTaT
pabotsl mporpammsl. [Ipumepst addexruBHoro koga. Cpencra npodunuposanus 10, Intel VTune,
Microsoft Visual Studio, cobcTBeHHOE TPOGMIMPOBAHHE.

4. OnruMu3anuu ObICTpoJIeCcTBUS st cucTeM HHCTpyKiuit SSE, AVX

OntumMuzanuu ObicTposieiicTBuUs Aiis cucteM HHCTpyknuid SSE, AVX. Mcnons3oBanue accemOiepa u
nceBaodyHKUui. ONIuy KOMIWISIIKAN, KOMOMHHUPOBAHNE METOJJOB ONITHUMHU3ALIUHN OBICTPOACHCTBHSL.

5. Onrumuzanuu ObicTpoaercTBus 1t crapeix CPU

Ontumuzaunu ObictponeiictBuss s crapbix CPU, ontummszamust pacxoma OII, ontumwusanus
JVCKOBBIX OIlEpalyi.

6. Ontumuzanus st npoueccopoB ARM

Ontumuzanus uist  nporieccopoB ARM. O6Gmactu  mpumenenuss mporeccopoB  ARM.
SIMD-pacumpeane ARM NEON. Brrunciienue HemMHEHHBIX (QYHKIMHA C MTOMOIIBI0O HHTPHHCHUKOB
ARM NEON




7. OnTuMu3anus s mpoieccopoB DILopyc

OntuMuzanus ais nporeccopoB Dnbopyc, VLIW-apxuTtekTypa, ocodeHHOCTH TIporieccopa Dabopyc.
OnrtumMusupyrouuii komnuwsatop lec. bubnanorexka EML.

8. Onrumuszanusi 00paboTKH U300paKeHUI

Ontumuzanust 00paboTKU U300paKeHHIA, OBICTPOE LIETIOUNCIICHHOE JieJIeHHe, Ae/ICHIE HAa KOHCTAHTY.
[TpoGiemMbl BBIYMCIIEHHH B BEIIECTBEHHBIX YHCIIAX U HCIIOIb30BAaHUE 1IEJIOUNCICHHBIX BHIYNCICHUN B
3agayax oO0paboTku wu300pakeHuil. OCHOBHBIE oOlepauuu (TPaHCIOHWPOBaHHE, OWHapU3aLus,
Mop(hoJIoTHYECKHe ONepalny, OuaTepalibHbIi GUIBTP), UCTIONb30BaHue OMOIHoTeK. OnTHUMHU3AIUS
I1O pacmo3naBanus.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOXMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

Aynutopusi, OCHaIlleHHas! KOMIIBIOETapMHU, MYJIbTUMEAUHHBIM [IPOEKTOPOM, 3KPAHOM.
6.IlepeuyeHnb pexoMeHYeMOM JIMTEPATYPHI

OcHoBHas nuTeparypa
JleBuTuH, A.
AJNTOpUTMHUYECKHUE TOIOBOJIOMKH [DNeKTpoHHBIN pecypc] = Algorithmic puzzles / A. Jleputun, M.
JleBuTuHa ; mep. c anr. XK. A. MepkynoBoii, H. A. MepkynoBa .— 3J€KTPOH. U31. — DIEKTPOH.
tekcToBbie JaH. (1 ¢aiin pdf : 328 c.) .— Mocksa : Jlaboparopus 3naHwmii, 2019
3. A. Kum, B. Ilepekaros, C. EpmakoB. Mukpormnpoueccopsl UBBIYUCIUTEIbHBIE KOMILIEKCH CEMEHCTBA
«Onpopyce». CII6.: Tutep, 2013. — 272 c.

JlononHuTeNbHAS TUTEPATypa
[IporpammupoBanue u anropurMudeckue si3piku [ Tekct] : [y4e0. mocobue s By3oB] / H. A.
Kpunnnukuit, I. A. Muposos, I. JI[. ®ponos ; nox pea. A. A. JJoponuunea .— M. : Hayka, 1975 —
496 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

2. Passe Tesseract pacrioznaér mennenHo? // Omn. Pecypc.
https://habrahabr.ru/company/smartengines/blog/300990/

1. Texnonorus recrupoBanust UniTesK: http://www.unitesk.com/

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX IPH OCYLeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Hoctyn B UHTepHET, naket nporpam Microsoft Office.
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

1. PexomeHayeTcss THIATEIBbHO TOTOBUTCA K CEMHUHAPCKUM 3aHATHSIM, 4YTO YIPOINAET HTOTOBYIO
aTTecTaluio.

2. 115 MOATOTOBKHM K MUTOTOBOW arTeCTAlMM MO MPeIMEeTy Jy4Ille BCETO MOJIb30BaThCs YKAa3aHHOW i U
JIOTIOJTHUTEILHOM JIUTEPaTypOu.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa KOTHUTUBHBIX TEXHOJIOTHHA

Kypc: 2

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBbI IPOMEKYTOUHOH arTecTanuu: 3 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

Pa3paborunk: B.B. Apna3zapos, kaH]I. TEXH. HayK, 3aBEIyIOIIHII Kadenapoi



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
HAy4HBIX 3HAaHUH B 00J1aCTH HH(OPMATUKU U
BBIYMCIIUTEIEHON TEXHUKU

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
WH(POPMATUKU U BBIYMCIUTEIBHON TEXHUKU M CIIOCOOCH UX
OPUMEHATh TIPU  pEIIeHHH 3agad  NpodhecCHOHATIBHOM
NesITeTbHOCTH

OIIK-3 CriocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH HH)OPMATUKH U
BBIYMCIIMTEIIbHOW TEXHUKH, YUUTHIBAS
O0COOCHHOCTH U OTpaHUUCHUS Pa3TMYHBIX
METOJIOB PEIICHUSI

OIIK-3.3 CmocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METOJbl NIPU PELICHUH HOBBIX 3a/1a4, MPUMEHSS 3HAHUA U3
pa3iInyHbIX ob1acTell HayKu (TEXHHUKH)

[1K-2 [MorumMaeT 1 criocobeH MPUMEHUTH B
HAy4HO-HCCIICAOBATEILCKON U PUKIIATHON
JEATEIbHOCTH OCHOBHbIE 3aKOHBI
€CTECTBO3HAHUSI, COBPEMEHHBIN
MaTeMaTHYEeCKH anmapar U aJropuTMBbl,
COBpPEMEHHBIE
MH()OPMALMOHHO-KOMMYHHKAI[HOHHBIE
TEXHOJIOTHH

I1K-2.1 3Haer OCHOBBI Hay4HO-UCCIEI0BaTEIbCKON
NEeSITETLHOCTH B 001acTH MH()OPMAIIMOHHBIX TEXHOJOTHIA,
BIIAJICET 3HAHUEM OCHOB (PMI0CO(OUN U METOJOJIOTHH HAYKH;
3HAHMEM METOJIOB HAayYHBIX HCCJIETOBAaHUI M HaBBIKAMU WX
MPOBEACHUS

[IK-2.2 YMmeeT nmpuUMEHATH MOMyYEHHBIE 3HAHUS B 00JacTu
(byHIaMEHTaJIBHBIX HAYYHBIX OCHOB TEOPUHU MH(POpMALNU U

pearhb CTaHZapTHBIE  3aJadyd B COOCTBEHHOM
Hay4YHO-HCCIIEI0BATEIBCKON IATEILHOCTH

[IK-2.3 Nwmeer MIPaKTUYEeCKUN OTIBIT
HAy4YHO-HCCIIEOBATENIbCKON  EATENIbHOCTH B 00JacTu

MH()OPMALMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOT Ui

[1K-2.4 BnageeT MeToAaMu U alropuTMaMu PELICHUS 3a1a4
uppoBoii 00pPabOTKM CHTHAIIOB, WCIOJNB30BAHUS CETH
UnTrepner, AHHOTHPOBAHUS, pedepupoBanus,
oubmmorpaduIecKoro MOMCKa, OMBIT PabOThl ¢ HAYYHBIMU
HUCTOYHUKAMHU

I1IK-3 Bnaneer HaBbIKaMHU y4acTHs B HAy4HBIX
TMCKYCCHUSIX, BBICTYIUICHUS C COOOICHUAMH U
JOKJIaJIaMU YCTHOTO, MIUCBMEHHOTO H
BUPTYaJIbHOI'O (pa3MelleHHE B
WH(POPMALIMOHHBIX CETSX) XapakTepa,
MPE/ICTaBICHNS MaTePHAJIOB COOCTBEHHBIX
HCCIe0BaHUI

[IK-3.1 3HaeT OCHOBHI BEJCHUS HAYYHAHCKYCCUU W
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[MK-3.2 Ymeer BecTH KOPPEKTHYIO JHMCKYCCHIO B 00JacTH
WH(POPMALIMOHHBIX TEXHOJOTWM 3aJaBaTh BOIPOCH U
OTBEYaTh Ha IIOCTABJIEHHbIE BOIPOCHI M0 TEME HAy4YHOU
pabotbl

[IK-3.3 MMeeT mpakTHYECKUH OMNBIT Y4acTHsl B Hay4HBIX
CTyI€HYECKUX KOH(EepeHUUSAX, OYHBIX, BUPTYAJIbHBIX,
3a0UHBIX OOCYXIEHHUSIX Hay4YHbIX MpoOiieM B o0jactu
MH()OPMAIMOHHBIX TEXHOJIOTHIl

IIK-1 I'0TOB K BK/IIOYEHUIO B
npodeccruoHaIbHOE COOOIIECTBO; CIIOCOOCH
MIPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHBIE UCCIIEMOBAHUSI HA OCHOBE
CYIIECTBYIOIIUX METOIOB B KOHKPETHOM
obyiacT Mpo(heCCUOHATBHOM IEATEILHOCTH

[MK-1.1 3HaeT OPUHIUNBI MOCTPOCHHUS HAYYHOH pPabOTHI,
Merogsl cOopa W aHamM3a TIIOJMyYEHHOTO MaTepHalia,
CIOCOOBI apryMEHTAlluy; BIAJECT HABBIKAMH IIOATOTOBKU
Hay4YHbIX  0030poB,  myOinukanuii,  pedepatoB U
oubnuorpaduil MO TEMaTWKe MPOBOJAMMEBIX HCCIICAOBAHUIMA
Ha PYCCKOM M aHIJIMICKOM SI3BIKE

[IK-1.2 Ymeer pemarp Hay4YHbIE 33Ja4d C TOHUMaHHEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETEH
IPOrpaMMHOTO 00ecHnedeHus B CBA3M C IOCTaBJICHHOM
LENBIO U B COOTBETCTBUH C BRIOPAHHOW METOIMKON

[IK-1.3 Hmeer mnpakTU4EeCKUH ONBIT BBICTYIUIEHUA H
HAyYHOW apryMeHTalUy MpH aHaiu3e OOheKTa HAyYHOH M
npo¢ecCHOHANIBHON eI TeNbHOCTH

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare usydenus aucuuIUIMHBL «ONTHMU3aLUsl BBIYMCICHUM HAa COBPEMEHHBIX IPOLIECCOPHBIX

apXUTEKTypax» 00yUYaIOLINIACs JOJKEH:




3HATh:
- @yHAaMeHTaJIbHBIE KOHLENLUWH W MpOo(eCcCHOHANbHbIE PE3yJAbTaThl, CUCTEMHBIE METOJOJOIMU B
npodeccnoHaIbHON 00J1aCTH; COBPEMEHHOE COCTOSIHUE M NPHHIUIHAIBHBIE BO3MOXKHOCTH SI3BIKOB U
CUCTEM MPOTPaMMHUPOBAHUS.

yMeTh:
- Mcionp30BaTh HOBBIE 3HAHMS M NMPUMEHSATh MX B MPOPECCHOHANBHON AEATEIbHOCTH; UCIIOIb30BaTh
COBpPEMEHHBIE TEOPUH, METOABI, CUCTEMBl M CPEICTBA MPHUKIAJIHOW MareMaTHKH U WH(POPMALMOHHBIX
TEXHOJIOTUH JUIsl pellieH!s] HayYHO-UCCIIE0BaTEIbCKUX U IIPUKIIaIHBIX 3a/1ay.

BJIaJeTh:
- OcHOBaMM METOJOJIOTMU HAy4HOIO IIO3HAaHMsI M CHCTEMHOIO IIOAXOJA IPU HU3YyYEHUM Pa3IMYHBIX
YPOBHEH OpraHu3alnuu Marepuu, HHQOpMAIMH, TIPOCTPAHCTBA U BPEMEHH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

. DJIEeMEHTBI ONITUMU3AINU ITPUKIIAAHBIX IIPOTrpaMm

. OHTI/IMI/I3aI_II/IH HpI/IJ'IO)KeHI/Iﬁ

. HpI/IHI_H/IHBI OepCHOCA NPUKITAAHBIX IPOTPAMMHBIX ITAKECTOB
. HO)IXO)ILI K OITUMHU3ALIUU IPOTPAMMHOI0 IMaKETa

1

2

4

5

6. VLIW-apxurektypa, 0COOEHHOCTH Tporieccopa DIb0pyc.

7. ONTUMHU3AIUS BEIYUCIUTEIBLHO TPYAOEMKOTO MPOrPaMMHOTO MOJTYJIS.

8. OcHOBHBIE OTepaluy (TPAHCIIOHUPOBAHUE, OMHAPHU3AIIHS, MOP(POJIOTHYSCKUE OTICPAIUH).

9. Kakue MeTOfbl W TEXHUKH ONTUMH3AIMM MOXHO NPUMECHHUTH MpPH padoTe ¢ MaMAThIO I
YIAY4IICHUS POU3BOAUTEIILHOCTH IPOTPaMMbl?

10. Kakue anroputMbl M CTPYKTyphl IaHHBIX 3(QQEKTHBHBI NIpH padoTe C MHOTOMOTOYHBIMU
BBIUMCIICHUSIMU Ha COBPEMEHHBIX poleccopax?

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. MeTtojipl airOpUTMUYECKO onTuMu3aiyu obicTposeiicTBus [10, moHsTHE CIIOXKHOCTH.

2. OnruMu3anuu ObICTPOACHCTBUS C HCcTob30oBaHue ocobeHHocreit CPU.

3. CpenctBa npodunuposanus [10.

4. OnTuMu3anuu ObICTPOJCHCTBUS sl cucTeM HHCTpYKIui SSE, AVX.

5. Onrummzanuu ObicTpopeticTBust st crapbix CPU, onrtumuzarust pacxoga OIl, onTumwuzanys
JVICKOBBIX OTICpALIHA.

6. Ontumuzanus ajs npoueccopos ARM.

7. OnruMu3anust Jisi MpoIeccopoB DmbOpyc.

8. Onrumu3anus 00paboTKH U300paKeHUH.

9. Kakue ocobennoctu umeror SIMD (Single Instruction, Multiple Data) u BekTOpHBIE HHCTPYKIHH?
Kak ux ucnonb30Barh Ui yBEIMYECHUS IPOU3BOAUTEILHOCTH?

10. B 4yem 3akirouaeTcsi KOHIEHIHSI MTPeBapUTENbHOTO BhIYKcieHus (prefetching) naHHBIX W Kak oHa
MIOMOT'aeT ONTUMH3UPOBATH BEIYHCIICHUS?

Kpurepun oneHuBaHus
- omerka «ommmuHo  (10)»  BeICTaBhsieTCS  CTYAEHTY,  IIOKa3aBLUIEMYy  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
NPUHATHIX PELICHUI
- omeHka  «omimuHO  (9)»  BBICTABISIETCS  CTYACHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHUCTEMaTU3UPOBaHHBIC, INTyOOKHE 3HaHUS Y4eOHOW MPOTrpaMMbl TUCLUILIMHBI 1 YMEHUE IPUMEHSTD UX
Ha IMPAKTHKEe NPU PEIICHUH KOHKPETHBIX 3a]ad, CBOOOIHOE M HpaBWIIbHOE 00OCHOBaHME NPHHATHIX
peleHui
- OleHKa  «oTau4yHO  (8)»  BBICTaBIsETCA  CTYAEHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE
CHUCTEMaTU3UPOBaHHBIC, INTyOOKHE 3HaHUS Y4eOHOW MPOTrpaMMbl TUCLUILIMHBI 1 YMEHUE IPUMEHSTD UX
Ha [IPAaKTUKE PU PEIICHUN KOHKPETHBIX 3aJ1a4, ¥ MPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHUI



- OLIEHKa «xopoiuo (7)» BBICTABISIETCS CTYACHTY, €CIIM OH TBEpAO 3HAET Marepuai, TPaMOTHO H MO
CYILECTBY M3JIaraeT ero, yMeeT NMPUMEHSTh MOMyUYCHHbIC 3HAaHHUS Ha MIPAKTUKE, HO JIOIyCKAeT B OTBETE
WIH B PELICHUH 3a7]ad HEKOTOPbIE HETOYHOCTH;

- OIIEHKa «XOpolIo (6)» BBICTABISAETCS CTYIEHTY, €CJIM OH 3HAET MaTepHall, TPaMOTHO U IO CYIIECTBY
U3JIaraeT ero, yMeeT HPUMEHSTh MOJy4YeHHbIE 3HAHUS Ha MPAaKTHKE, HO JIOMYCKaeT B OTBETE WJIHU B
peLIeHNH 3a/1a4 HEKOTOPbIe HETOYHOCTH;

- OLIEHKa «XopowIo (5)» BBICTABISETCS CTYACHTY, €CIIM OH 3HAET Marepuaj, U MO CyLIECTBY H3jaraer
ero, yMeeT HMPUMEHATh MOJTy4YEHHbIC 3HAHWA Ha MPAKTHKE, HO JOIYCKAeT B OTBETE WM B PELICHUU
3a[a4 HEKOTOPbIE HETOUHOCTH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (4)» BBICTABISETCS CTYICHTY, MOKa3aBIIEeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyIIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH BIIQJICET OCHOBHBIMH pa3ieiaMu Y4eOHOH mporpamMMbl, HEOOXOAMMBIMH JUIS JaJIbHEHIIEro
00y4eHHUsI U MOXKET MPUMEHATH MOIy4YeHHBIC 3HAHU 110 00pa3ily B CTAaHAAPTHOM CUTYalUH;

- OIIEHKa «Y/IOBJIETBOPUTENHbHO (3)» BBICTABISAECTCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BBIX MOHSITHIA,
HapyLIEHUs JOTHYECKON MOCIeI0BAaTeIbHOCTH B U3JIOKEHUH IIPOrPaMMHOI0 Marepuaia, HO IPHU 3TOM
OH BiajeeT (parMeHTAPHO OCHOBHBIMH pa3lielaMd Y4eOHOW NpOrpaMMbl, HEOOXOTUMBIMHU JUIS
JanbHENIIero oOyueHHs M MOXKET NPUMEHSATh IOJyYeHHbIE 3HAHUS MO 00pasily B CTaHAApTHOMN
CUTYalluu;

- OLICHKAa «HEYIOBJIECTBOPUTENILHO (2)» BBICTABIISIETCS CTYACHTY, KOTOPBI HE 3HaeT OOJbIIeld 4acTu
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JAOIyCKaeT TrpyOble OmHOKH B
(hopMyIIMpPOBKaxX OCHOBHBIX MOHSATHI JUCHUIUIMHBI K HE YMEET UCII0JIb30BaTh NOJIYYCHHBIC 3HAHUS IPU
pELICHNH TUIIOBBIX MIPAKTUUECKUX 33/1a4

- OIICHKA «HEYIOBJIETBOPUTEIHHO (1)» BBICTABISETCS CTYIACHTY, KOTOPBHIH HE 3HAaeT (hopMyTHpOBOK
OCHOBHBIX MOHITHN AUCIUILINHBI

5. MeTonuueckne MaTepuaIbl, ONpeIeJsONINe MPoueIyPbl OIleHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

HuddepeHMpoBaHHBIA 3a4€T MOXKET MPOBOJUTHCA IO WTOTaM TEKyLIeH YCIEeBaeMOCTH W CHa4H
3aaHuil M APYTMX BUAOB PabOT, MPEIyCMOTPEHHBIX MPOrpaMMON IUCHUIUIMHBI U (WJIH) IIyTeM
OpraHu3aluy CIIENUaILHOTO OIIPOCca, MPOBOAUMOTO B YCTHOU M (MJIM) MUCbMEHHOH (opMme.

ITpu mpoenennu auddepeHIMpoOBaHHOTO 3ayeTa olyuaromemycs: mpefocrasiasercd 30 MUHYT Ha
noaroroBky. Ompoc oOyuatomerocs mo Owiery Ha auddepeHUIHpOBaHHOM 3aueTe HE JOJDKEH
IIPEBBIIIATH OJIHOTO AaCTPOHOMMYECKOI'0 yaca.



