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Busuposanue PILJ] njis1 ucronHeHns B 04epeTHOM y4eOHOM roay

Pabovast mporpaMma repecMoTpeHa, 00CyKaeHa | 0100peHa st
ucronaenns B 2027-2028 yueOHoM roay Ha 3aceanny Kaheapol
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3ﬂeKTp0Hl—lle BBIYMCIUTECIAbHBIX MAIITUH
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Pabouas nporpamma nepecMoTpeHa, 00CykIeHa ¥ 0100peHa st
ncronaenns B 2030-2031 yueOHOM roay Ha 3aceqaHuy Kaheaphl

aﬂeKTPOHHLIX BBIYMCJIUTECJIbHBIX MAIIUH

[Iporokom ot 2030r. Ne

3aB. kaeapoi




1. IEJIM OCBOEHUSA JUCHHUIIJIMHBI (MO Y JIS1)

1.1|enb AUCUMITIMHBI:

1.2]- ¢dopmupoBaHHe Y CTYAEHTOB TEOPETUIECKUX 3HAHUH M HABBIKOB Pa3paOOTKU M OTJIAIKHU MApaJUIEIBHBIX TIPOrPaMM IS
Pa3IUYHBIX COBPEMEHHBIX apXUTEKTYP;

1.3]- bopMupoBaHue y CTYACHTOB MPAKTHIECKUX HABBIKOB IPUMEHEHUSI MapalIeIbHOTO MPOrPAMMHPOBAHUS TSI PEIICHUS
3a7a4 B 00JIaCTH HCKYCCTBEHHOT' O MHTEIUICKTA .

1.4|enpto AMCHUILIMHEL sBIsieTCs POPMUPOBaHUE KOMIIETEHIMH B cooTBeTcTBHHU € TpedoBaHusMu OI'OC BO, a takxe
KOMIIETEHIINH, ONPEIeNIEHHBIX B COOTBETCTBUH C KOMIIETEHTOCTHO-POJIEBOH MOJIENbIo, paspadborannoit ®I'AOY BO
«HanmonansHbii uccnenoBatenbekuii yausepeuter MTMO» B pamkax nmpoekra TOII-MU, B pe3ynbrate ocBoeHUS
KOTOPBIX 00YYaroNIUHCs CMOXKET MPOBOJUTE HACTPOHKY CYIIECTBYIOLINX MOJENEH HCKYCCTBEHHOTO MHTEIIEKTa,
noo0ydeHne Mojieel HCKYCCTBEHHOI'0 MHTEJIEKTa, HCTIOIb30BaHNE PaHee CO3JaHHBIX MPOrPaMMHBIX OHOIHOTEK U
(hpeliMBOPKOB IS pellIeHHs NPUKIaIHbIX 3a7a4 B cepe NPOSKTUPOBAHUS U AKCILTyaTalluy HHTEIUIEKTYaIbHBIX CHCTEM
00pabOoTKH TaHHBIX.

1.5|3amauamMu TaHHOTO Kypca SBIISIFOTCS

1.6]- ocBoeHue cTyAeHTaMK 6a30BbIX 3HAHWH (TIOHATHH, KOHLICIIIMIA, METOI0B U MOJIeNIeil) B 00JIACTH HapaliebHOrO
TIPOrpaMMHUPOBAHUST;

1.7|- nproOpeTeHe TEOPETHUECKIX 3HAHUH M MPAKTHYECKUX YMEHHUI U HABBIKOB B 00JIACTH MapaJlIEIbHOTO
MIPOrpaMMHUPOBAHUS C MpUMeHeHHeM TexHonorud OpenMP u reTeporeHHbIX BBIYMCICHUH, a TOM YUCIIe YIS PELICHHS
IpocTelmux 3agay B 00J1aCTH UCKYCCTBEHHOI'O MHTEIIIEKTA.

1.8

2. MECTO JUCHUTIJIMHBI (MOJY.JI5I) B CTPYKTYPE OBPA30BATEJBHOM ITPOTPAMMBI

Lukn (pasaen) OIT: [B1.B.71B.02

2.1|Tpe6oBanus K NpeIBAPUTEILHOI MOATOTOBKE 00Yy4aI0IIEr0Cs:

2.1.1|OcHoBEI AJIrOpUTMU3AIINA 1 OGT)CKTHO-OpI/IeHTI/IpOBaHHOC NIporpaMMHpOBaHHNC

2.1.2|OcHOBBI HCKYCCTBEHHBIX HEHPOHHBIX CETEH

2.1.3|IporpammupoBanue Ha SQL

2.1.4|OkcnnyaTaloHHas IPaKkTUKa

2.2|Iucuuniaunabl (MOAYJIM) U PAKTHKH, JIsi KOTOPBIX 0CBOEHHE JAHHOM JTHCHMIIJIMHBI (MOAYJIsl) HEO0X0AUMO KAK
npeaunecTBy0Iee:

2.2.1|MammnHOE 00y4YeHue

2.2.2|Merononoruu pa3paboTku pemeHuii Ha ocHoe M

2.2.3|CoBpeMeHHbIC TEXHOJIOIHH MPOCKTUPOBAHUS 0a3 JaHHBIX

2.2.4|Texnonoruyeckas (IPOSKTHO-TEXHOJIOTNYECKasl) IPAKTUKA

2.2.5|TIpomblnuieHHas pa3paboTKa IMporpaMMHOro odecredeHus Ha Java

2.2.6|IIporpamMMupoBaHue IPHUKJIaJHEIX HH(GOPMAIIMOHHBIX CHCTeM Ha maatdopme 1C

2.2.7|/HTenieKTyaabHble CUCTEMBI TTOJJICP)KKU IPUHATHS PeLIeHUH

2.2.8|TIpenauIuioMHas mpakTHKA

2.2.9|TToaroroBKa K mpoLeaype 3alUThl U 3aIUTa BBITYCKHON KBATU(HKAIIMOHHONW pabOoThI

3. KOMIIETEHLIM OBYYAIOLIETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JMCLUATIIMHBI
(MOJY.JIST)

IIK-1: Cnocobden MPOEKTHUPOBATH NMPOrpaMmMHOe odecreyeHue ¢ HCMOJb30BaAHUEM COBPEMEHHBbIX HHCTPYMEHTAJILHBIX CPEICTB

IIK-1.1. [IpoexkTHpyeT 1 pa3padaTbiBaeT NPOrpaMMHoOe odecrieyeHue

3HaTh

- COBPEMEHHOE COCTOSTHHE MPOrPAMMHOI0 00€CIeUeHUs MapaliebHbIX BHIYUCIUTEIBHBIX CUCTEM;

- OCHOBHBIE ITOHATHS H METOJBI ITAPAJUIEIBHOTO POrPaMMHPOBAHUS;

- COBpPEMEHHBIE TEXHOJIOTHU MapaJuIeIbHOrO IPOrPaMMHUPOBAHHUSL.

Ymers

IIpaBUJIBHO BblGl/IpaTb CTPYKTYPBbI JaHHBIX U aJITOPUTMBI IJIA PECIHCHUA IIOCTaBJICHHOM 3a1a4u C UCIIOJIB30BAHUEM IIPOrpaMMHBIX
peCypCcoB KOHKPETHOW MapajiebHON BEIYUCIUTEIbHON CUCTEMBI.

Baanern

- COBPEMEHHBIMH TEXHOJIOTHUSIMU NapaJlIeIbHOTO POrpaMMHUPOBAHUS;

- BIIQJICTh OOIIEeH METOANKON pa3pabOoTKH MapajuieNIbHBIX MPOrpaMM, CIioco0aMH OICHKH 3P (GEKTHBHOCTH MapauIeIbHBIX
AJITOPUTMOB.

IIK-1.2. IIpuMeHsieT cOBpeMeHHbIe HHCTPYMEHTAJIbHbIE CPeICTBA NIPH Pa3padoTKe NPOrPaMMHOr0 ofeceyeHus




3HaTh

- COBpPEMEHHbBIE HHCTPYMEHTAIBHBIE CPEICTBA IPOSKTHPOBAHIS U pa3paOOTKH MPOrpaMMHOI0 00ECIIeYeH s Ha OCHOBE MapaJIiurMbl
MapajuieNbHOr0 POrPaMMHPOBAHUS;

- ocobenHoctu TexHonorun OpenCL mo cpaBuenuto ¢ rexHonorueit napamwiensHoro CUDA mi1st reTeporeHHbIX BIYUCTUTEIbHBIX
CHCTEM.

Ymernp

- peoOpPa3OBBIBATh TOTOBBIE TOCIIEIOBATEIbHBIE TPOrPaMMBbI B UX TTapajliebHbIe aHAJIOTH;

- pa3pabaThIBaTh MPOrPaMMBI IJIsl CUCTEM ¢ HHTepdeiicom nepeaaun cooduennii MPI;

- pa3pabaThIBaTh MPOCTEHINNE IPOrpaMMBI ISl T€TEPOreHHBIX BEIYMCIUTENBHBIX CHCTEM C HCIONb30BaHue TexHonorun OpenCL.
Baapers

- cpelcTBaMu M OMOJIMOTEKaMH POrpaMMHUPOBAHUS JUTS KJIaCTEPHBIX BBIYMCICHUH ¢ HHTEepdeiicom nepenaun coodmenuit MPI;

- HAaBBIKAMH HCIONb30BaHus TexHoioruu OpenCL s pacnapaiuienuBaHus MPOCTHIX aITOPUTMOB;

- HHCTPYMEHTaMH pa3paboTKU ¥ OTJIAIKA apalIebHBIX IPOrPaMM.

ITK-9: CnocoGeH npuMeHSITh I3bIKH NporpammupoBanusi C/C++ nis pemenusi 3aaa4 B oonactu UA (PL-4)

IIK-9.1. Pa3pa6aTbiBaeT u oT/1a:kuBaeT 3 deKTHBHbIE MHOTONIOTOYHbIE pelieHus Ha C++, TeCTUPYeT, HCHIBITHIBAET U
OLIEHUBAET KAYeCTBO TAKUX pelleHu i

3HaTh

- o0wIKe IPUHIKIIEI APAJUICIBHBIX BBIYHCIICHHUI,

- SIMD-uHCTpyKIIUH [T BEKTOPHBIX BBIYHCIICHUH;

- OpenMP - TeXHOIOrHIO MTapaUIEIBHOIO MPOrPAMMHUPOBAHUS JIJIsl CUCTEM C OOIICH NaMsIThIO.

Ymern

- npuMeHITh SIMD-UHCTPYKIMHU [Tl TOBBIIICHUS TIPOU3BOAUTESIBHOCTH BEIYHCIUTEIEHON CUCTEMBI;

- pa3pabarbsiBaTh MHOTOIIOTOYHBIC MPOrPaMMBbl B HHTETPUPOBAHHOI cpejie pa3paboTku mporpammuoro obecreuenust Visual Studio
(Visual C++) mst cucteM ¢ obimeit mamsTeio OpenMP;

- npuMeHATh SIMD-unctpykipu u OpenMP npu pemenus 3aaa4 B odinactu MU - BBITOIHEHHMH MAaTPUYHBIX OTEPAIIUi.

Baanersb

- HaBbIKaMu ucnoib3oBauus SIMD-uHCTpyKIHit ¥ TEXHONIOrMK MapajlieIbHOro nporpaMmMmupoBanus OpenMP ajs pemieHus 3a1a4 B
obnactu UM (MaTpuuHBIX onepauuii);

- HAaBBIKAMU TECTUPOBAHUS M OIIEHKH Pa3pabOTaHHbBIX PEIICHUH.

IIK-9.2. Pazpa6aTtsiBaet u otTiaxuBaer cucreMsl UM na C++ noja KOHKpeTHbIE annapaTHble INIAT¢GOPMBbI ¢ OrpaHHYeHUAMHA
MO BHIYUCIUTE]bHOH MOIIHOCTH, B TOM YHCJI€ /IS BCTPOEHHBIX CHCTEM

3HaTh

- OCHOBHBIC MTPUHIIUITBI FE€TEPOrCHHbBIX BHIYUCICHHIA,

- COCTaB ¥ BBIYHCIUTEIbHBIE BO3MOkHOCTH GPU;

- TEXHOJIOTHIO TapasuienbHoro nporpamMmupoBanuss CUDA 1iis reTeporeHHBIX BEIYHCIUTENBHBIX CHCTEM C Hcnoibp3oBanue GPU.
Ymersn

pa3pabaThiBaTh MPOrPaMMBI JUTS TETEPOreHHBIX BHIUUCIUTENBHBIX CUCTEM C UcToib3oBanue TexHonoruit CUDA,;

Baaners

- HaBbIKaMU Hcnonb3oBaHus Texuoaornd CUDA niist pacnapasieTMBaHus MPOCThIX alTOPUTMOB | PellieHHs 3a1a4 B oomaactu NN
(MaTpUYHBIX orepanuii);

- HAaBBIKAMH TECTUPOBAHMS M OIIEHKH Pa3paOOTaHHbBIX PEIleHHH.

B pe3yabTare ocBOCHHS TUCHUILIMHBI (MOAYJI5) 00y4aI0MIACH TOKEH

3.1|3uaTn:

3.1.1|coBpeMeHHbIC IOHATHS, METOABI U TEXHOIOTHH MapalIeIbHOr0 MPOrPAMMHUPOBAHHUS ; COBPEMEHHBIC HHCTPYMEHTAIbHbIC
CpelICTBa IPOSKTUPOBAHKS M Pa3padOTKH IMPOrPaMMHOT0 00ECIIeUeHHs Ha OCHOBE TapaJuIMbl apalIeIbHOTO
IIPOrPaMMHUPOBAHUS.

3.2|¥Ymern:

3.2.1|npaBWiIbHO BEIONPATH CTPYKTYPHI AAHHBIX U aJTOPUTMBI IS PELIEHUS TOCTaBICHHOM 3a1aui C HCIIOIb30BaHIEM
NPOrpaMMHBIX PECYPCOB KOHKPETHOM MapaJuleibHON BBIYMCIUTEIBHONW CHCTEMBI; TPE00Pa3OBbIBATH TOTOBBIE
I0CIe/I0BaTENbHbIE IPOrPaMMbl B HX NapaljiesbHbIe aHAJIOTH; pa3pabaThiBaTh MHOTOTIOTOYHBIE IPOrPaMMBbI.

3.3|Baanern:

3.3.1|coBpeMEeHHBIMU TEXHOJIOTHSMH MApaJUIEIFHOTO TPOrpaMMHUPOBaHHS; BIIAIETh O0IIEH METOIUKON pa3paboTKH
MapauIeNIbHBIX MPOTrPaMM, CIIOCO0aMH OLEHKH 3((HEKTHBHOCTH MapaJUIeIbHBIX aJITOPHTMOB U TIPOTPAMM.

4. CTPYKTYPA U COJAEPKAHME JUCIHHUIIJIMHBI (MOY JIA)

Kon HaunmenoBanue pa3ienoB u Tem /Buj 3anatusi/| Cemectp / | UacoB | Komneren- | Jluteparypa ®opma
3AHATUSA Kvnce U KOHTDOJISA




Pa3gen 1. O6mas xapakTepucTUKa
napajuieJbHBIX BEIYUCIUTENBHBIX CHCTEM.
TeHeHUUH PA3BUTHSI COBPEMEHHBIX
NpoLeccopoB

1.1 OO011ast XapaKTepUCTHKA MapajlieIbHBIX Becena no
BBIYHMCITUTENBHBIX CHCTEM. TEHICHIINH PA3BUTHSI Marepuany
COBPEMEHHBIX Iporeccopos /Tema/

1.2 OO011as XapaKTepUCTHKA MapaIeIbHBIX IK-1.1-3 J12.6 JI12.8 becena no
BBIYUCIUTEIBHBIX CUCTEM. TEHCHIIMHU Pa3BUTUSA TIK-1.1-V Marepuany
COBpPEMEHHBIX NporeccopoB. /JIek/ [1K-1.1-B JIEKIUN

I1K-9.1-3
1.3 W3y4enue xoHcnekTa nexuit /Cp/ IK-1.1-3 JI1.1J11.3 becena no
IIK-1.1-Y  [J11.4J12.6 JI2.8| marepuainy Juis
IK-1.1-B CaMOCTOSITEbH
I1K-9.1-3 ot paboTHI
Paznen 2. [TapannenbHble BHIYHCIEHUS
2.1 IMapannensHele Berancienus /Tema/ becena no
Marepuaity
2.2 IMapannensuele Beraucaenus /JIex/ MK-1.1-3 JI1.3]12.6 becena no
IK-1.1-y MaTepuaiy
I1K-1.1-B JEKLINU
2.3 W3y4enue xoHcnekTa nexiuit /Cp/ IK-1.1-3 JI1.3]12.6 becena no
[K-1.1-y MaTepHaity A
[IK-1.1-B CaMOCTOSITEIIbH
oli paboThI
Paznen 3. Beenenue B SIMD-uHcTpyKIHM B
C++
3.1 Beenenne B SIMD-uncrpykiun B C++ /Tema/
3.2 Beenenune B SIMD-uncrpykiuu.  /JIex/ I1K-9.1-3 J1.1 becena mo
TIK-9.1-V 23 D4 MaTepuany
JICKIUH

3.3 IMpumenenue SIMD-uncrpykiwmii npu pabdore ¢ I1K-9.1-3 J1.1 Cnaua u 3ammra

Bexropamu /IIp/ IK-9.1-y 93 D4 PaKTHYECKOro
I1K-9.1-B 3ajaHUS

3.4 W3y4eHne KOHCIIEKTa JIEKIHUI I1K-9.1-3 J1.1 Bbecena no
Uzydenne meTogmuecknx yKka3aHHui, IOJrOTOBKA K T1K-9.1-Y 23 D4 MaTepuany Jis
npakTuueckum 3anstusm  /Cp/ I1K-9.1-B CaMOCTOSITEIIbH

ol paboThI
Paznen 4. Texnosiorus napajieabHOro
nporpammupoBanuss OpenMP
4.1 TexHOIOrus MapauIeIbHOrO MPOrPaMMHUPOBAHUS Becena no
OpenMP /Tema/ MaTepuany,
craua
MPAKTHIECKOro
3aJlaHus 1
nabopaTopHOR
paboThl

4.2 TexHOMmOrNs MapaIeI-HOro IPOTrPAMMUP OBAHUS I1K-9.1-3 JI1.5J12.7 Becena mo

OpenMP /Jlex/ T1K-9.1-Y JI2.8713.1 MaTepuany
o1 JeKIUU

4.3 Mopenb BEIUMCIICHUIH M KJIACChl IEPEMEHHBIX. [1K-1.2-3 JI1.5J12.7 Craua u 3amura
[MapannensHble U NOCIEIOBATEIBHBIC 00JIACTH I1K-9.1-3 JI2.8713.1 MPaKTHYECKOTO
Mp/ T1K-9.1-y 21 3aJaHuUs

I1K-9.1-B

4.4 Koncrpykiuu pacnpeneneHnusi paboTsl. I1K-9.1-3 JI1.5J12.7 | Cpnaua u 3amura

Cunxponusanus norokos. /Ilp/ [1K-9.1-V JI2.8J13.1 HPaKTHYECKOT O
I1K-9.1-B 21 3aJJaHUs

4.5 Pemenue 3agau ¢ ucnonszosanueM OpenMP u [K-1.2-3 JI1.5J12.7 | Cnaua u 3amura

SIMD-urcTpykmmit  /IIp/ IK-9.1-y J12.8]13.1 PaKTHYECKOro
[1K-9.1-B 21 3ajaHUS




4.6 [TapamienbHbie METOIBI COPTHPOBKH MacCHUBOB 2 I1K-1.2-3 JI1.5J12.7 Craua u 3ammra
/J1ab/ I1K-9.1-3 JI2.8713.4 nabopaTopHOi
IK-9.1-y 91 paboThl
I1K-9.1-B
4.7 [MapannenbHble METOBI MATPHUYHOTO YMHOXCHHUS 4 IK-1.1-y JI1.5J12.7 | Cnaua u 3amura
/J1ab/ [1K-1.1-B J12.8713.4 nabopatopHon
IK-9.1-y €] paboThI
I1K-9.1-B
4.8 HccnenoBanue napauieabHOro airopuTMa 2 [K-1.1-y JI1.5J12.7 | Cnmada u 3amiura
pelIeHys CUCTEMBI JIMHEHHBIX ypaBHeHuil  /IIp/ I1K-1.1-B J12.8]13.4 MIPaKTUYECKOr O
I1K-9.1-y D1 3aJJaHUs
I1K-9.1-B
49 3agaun ontuMmusanuu  /J1a6/ 2 [IK-1.1-Y |JI11.5J12.4 J12.7| Cna4a u 3amura
I1K-1.1-B JI2.8713.4 nabopaTopHoi
I1K-9.1-y 21 paboThI
I1K-9.1-B
4.10 W3yueHne KOHCIIEKTa JIeKIU 10 IK-1.1-3 JI1.5J12.7 Becena no
W3ydenne MeToaMueCcKnX yKa3aHHUH, IOJrOTOBKA K K-1.1-y |J12.8J13.1 JI3.4| matepuany ajst
NPAKTHYECKUM 3aHATUSAM U JIAOOPATOPHBIM [1K-1.1-B 1 CaMOCTOSITENIbH
paboram IK-1.2-3 ot paboTBI
/Cp/ I1K-9.1-3
IK-9.1-y
I1K-9.1-B
411 PacnapanienuBanue psioB ¢ HCHOJIb30BAHUEM 2 I1K-1.2-3 JI1.5J12.7 Craua u 3ammra
texnonoruu OpenMP /TIp/ I1K-9.1-3 |J12.8J13.1 JI3.4| mpakTHUECKOro
IK-9.1-y 31 3aJaHus
I1K-9.1-B
4.12 O6paborka u3obpaxenuii /J1a6/ 2 [K-1.2-3 JI1.5J12.7 | Cnaua u 3amura
[1IK-9.1-3 |JI2.8J13.1 JI3.4| maGopaTopHOii
IK-9.1-y €| paboTbI
I1K-9.1-B
Paznea 5. I'eTeporeHHble BHIYMCJIEHUS.
I'padpnueckne nponeccopnl. Texnonornn
napajuieJbHOr0 MPOrPaMMHUP OBAHMS TSI
rpapuyecknx npoueccopos CUDA u OpenCL
51 I'ereporennsie Beruucienus. [ paduueckue 0 Bbecena no
npoueccopbl. TeXHONOrHK MapaieIbHOro Marepuany,
MPOrPaMMHPOBAHHUS JUIS TPpadIeCKUX craga
nporeccopoB  CUDA u OpenCL /Tema/ MPaKTHYECKOTrO
3aJlaHus U
nabopaTopHon
paboThI
5.2 I'ereporennsie Beruucienus. I'paduueckue 3 MK-1.1-3 |JI1.2J12.1 J12.2 becena no
npoueccopbl. TeXHONOrUs MapauieIbHOro I1K-9.2-3 Marepuany
MPOrPaMMHPOBAHHUS YIS TPpadYeCKUX IK-9.2-y JIeKIIU
nporeccopos  CUDA /JIex/ I1K-9.2-B
53 Ocobennoctu npuMeHnenus Texuonorun OpenCL 1 IK-1.1-3 J12.3J12.5 becena no
nio cpaBHenuto ¢ CUDA /JIex/ MK-1.1-y Marepuany
IK-1.1-B JIEKLUH
MK-1.2-3
MK-1.2-y
IK-1.2-B
5.4 Pabora ¢ rnobanbHoOl mamATeI0. CrIOCOObI 2 MK-1.1-y |JI1.2J12.1 J12.2 | Cnaua u 3ammra
pacnapaenuBanus nporpamm B CUDA. [K-1.1-B MPaKTUYECKOT0
Otnaquuk CUDA-kona B Visual Studio  /TIp/ I1K-9.2-3 3aJJaHUs
IK-9.2-y
I1K-9.2-B
5.5 Pa6ora ¢ paznensemoit mamsateio B CUDA /TIp/ 2 IK-1.1-y |JI1.2J12.1 JI2.2 | Cnaua u 3ammra
IK-1.1-B MPaKTHIECKOTO
I1K-9.2-3 3aJaHus
IK-9.2-y

I1K-9.2-B




5.6 Atomapusie onepari B CUDA. Beraucienne 2 TIK-1.1-Y | JI1.2J12.1 J12.2 | Cna4a u 3amura
rucrorpammel Ha CPU.  /TIp/ TIK-1.1-B MPaKTHYECKOr0
M[K-1.2-y 3aJaHus
I1K-1.2-B
5.7 [MapannensHas penykius Ha CUDA  /TIp/ 2 K-1.1-V | J11.2J12.1 JI2.2 | Cnaua u 3amiura
TIK-1.1-B MPaAKTUYECKOTO
T1K-9.2-3 3aJlaHus
I1K-9.2-V
I1K-9.2-B
5.8 Pa6ora ¢ CUDA-norokamu u pinned- maMsTbio 2 TIK-1.1-Y | JI1.2J12.1 J12.2 | Cna4a u 3ammra
Mp/ IK-1.1-B NPaKTHYECKOrO
T1K-9.2-3 3ajaHUs
[K-9.2-Yy
[1K-9.2-B
5.9 [MapannensHple METOBI MATPUYHOTO YMHOXKCHHUS 2 IK-1.1-y JI1.2712.1 Cnaua u 3amuTa
¢ ucnosip3oBanueM texnonoruu CUDA  /J1a6/ IK-1.1-B JI2.2713.5 nabopaTopHoOn
[1K-9.2-3 paboTsI
[1K-9.2-y
I1K-9.2-B
5.10 Pabora c texcrypnoii namsteio B CUDA /Ip/ 2 [K-1.1-y | JI1.2J12.1 J12.2 | Cnava u 3amuTa
TIK-1.1-B MIPAKTHYECKOTO
TIK-9.2-3 3aJJaHUs
MK-9.2-V
[1K-9.2-B
5.11 Pemenue 3aga4n ONTUMUA3ALIAY C 2 TIK-1.1-Y | JI1.2J12.1J13.2 | Cnaua u 3amura
ucnone3oBanueM texnonorun CUDA  /JIa6/ TK-1.1-B nabopaTopHoOn
T1K-1.2-3 paboTsI
IK-1.2-y
IK-1.2-B
I1K-9.2-3
MK-9.2-V
[1K-9.2-B
5.12 O0paboTka M300pakeHuH C UCIIOIH30BaHUEM 2 MK-1.2-3 |JI1.2J12.1 JI2.2 | Coava u 3amuTa
texHonoruu CUDA /J1a6/ I1K-9.2-3 nabopaTopHOit
[IK-9.2-V paboTsI
I1K-9.2-B
5.13 Pemenne mareMaTHYeCKUX 3a1a4 ¢ 2 IK-1.2-3 Craua u 3amura
ucnonb3oBanueM Texnonorun OpenCL /TIp/ IK-1.2-y 25 926 PaKTHYECKOro
TIK-1.2-B 3aJlaHus
5.14 O0paboTrka U300pakeHUsI C  MCIOJIB30BAHUEM 2 T1K-1.2-3 J12.3 J12.5
texHonoruu OpenCL /IIp/ IK-1.2-y 2596
IK-1.2-B
5.15 W3yueHne KOHCIEKTa JIEKIUH 11 IK-1.1-3 |JI1.2J12.1 JI2.2 becena no
W3ydyeHne METOANYECKNX YKa3aHUM, IOJTOTOBKA MK-1.2-y Marepuany 1t
K IPAKTUYECKHAM 3aHATHSM | JJAOOPATOPHBIM IK-1.2-B CaMOCTOSITETbH
paboram T1K-9.2-3 ol paboThI
/Cp/ [1K-9.2-y
I1K-9.2-B
Paznen 6. Texnosorusi napajuieJibHOT 0
nporpammupoBanust MPI
6.1 TexHoIOrUs MapajuIeIbHOrO MPOrPaMMHUPOBAHUS 0 becena no
MPI /Tema/ Marepuany,
craua
MPAKTHIECKOTr0
3aJaHus
6.2 TexHoorus napauuienbHOro NpOrpaMMHUPOBaHUS 2 IIK-1.1-3 J12.8 becena no
MPI  /Jlex/ IIK-1.1-y 92 Marepuany
IK-1.2-3 JIEKLUH
[K-1.2-y
6.3 Iepenaya u nprieM cCOOOIICHUI C OIOKMPOBKOH 1 2 TIK-1.1-Y | JI1.5J12.8J13.3 | Cnaua u 3ammra
6e3 GmokupoBku  /IIp/ IK-1.1-B 22 MPaKTHYECKOTO
TIK-1.2-y 3aJaHus

IIK-1.2-B




6.4 [ToHsiTHE TYNMKOBBIX CUTYyaIUH. 5 2 TIK-1.1-Y | JI1.5J12.8J13.3 | Cnaya u 3amura
Hebnokupyroiue onepainnu oOMeHa TIK-1.1-B 22 MPaKTHYECKOr0
coobmmenussmu. KosnekrupHelie onepanuu /IIp/ K-1.2-y 3aJaHus

I1K-1.2-B

6.5 W3yueHne KOHCIEKTA JIeKIUi 5 6 TK-1.1-3 | JI1.5J12.8J13.3 Becena no
M3yueHne MeTOnMYECKHX YKa3aHUH, MOATOTOBKA IK-1.1-y 22 MaTepuany ais
K PAKTUYECKUM 3aHATUSAM | JJAOOPATOPHBIM [IK-1.1-B CaMOCTOSITEIbH
paboram IK-1.2-3 oif paboThbI
/Cp/ MK-1.2-y

IK-1.2-B
Paszpnen 7. IlpomesxyTouHasi aTTecTal U
7.1 [Mpomerxxyrounas arrecrauus /Tema/ 5 0 becena no
MaTepuaiy,
crayva 3a4era

7.2 Wnas konrakTHas pabora /MKP/ 5 0,25 Becena o

MaTepHuany

7.3 3aueT /3auét/ 5 8,75 TIK-1.1-3 J12.6 J12.8 TInceMeHHBIH

IK-1.1-y OTBET Ha
IIK-1.1-B BOIIPOCHI
MK-1.2-3
[K-1.2-Yy
[IK-1.2-B

5. OIEHOYHBIE MATEPHAJIbI 1O JUCIUIIIMHE (MOAY.JIIO)

OrneHouHbIe MaTepUallbl IPUBEACHBI B IPHIIOKEHUH K pabodell mporpaMme TUCHUILIHHBI (CM. JOKYMEHT «OILEeHOUHbIE MaTepHallbl
no auciuiuiuHe "TlapanienbHoe nporpaMMupoBanue’).

6. YAEBHO-METOJUYECKOE U THO®OPMAIIMOHHOE OBECIHHEYEHHUE JUCIUIIJIMHBI (MOAYJIST)

6.1. Pexomenayemasi iuteparypa

6.1.1. OcHoBHas1 IUTepaTypa

Ne ABTOpBI, COCTaBUTENH 3arnaBue WznarensctBo, | KomuuecTBo/
roj Ha3BaHue ObC

JI1.1 |Kanaues A. B. MHorosiepHble IPOLECCOPHI : ydeOHOe Hocodue Mocksa: 978-5-4497-
Wurepuer- 0550-1,
VYHuBepcurer http://www.ipr
Wudopmarronn |bookshop.ru/9
pix Texuomoruit |4853.html
(MHTYHUT), Ait
ITu Ap Menwua,
2020, 351 c.

JI1.2 |Enecuna C.U. OcCHOBHI Pa0OTHI C TEXHOJIOTHEH MapalIebHBIX BhIaucnennit  |Ps3ans: , 2020, |,

CUDA: yue6. moco6ue : YueGHOe mocobue https://elib.rsre
u.ru/ebs/downl
0ad/2793

JI1.3 |Mycuxun A. T, ApPXUTEKTYpa BHIYMCIUTEIBHBIX MAIIMH U CHCTEM : yueOHOe Mocksa: PTY , https://e.lanbo
Cwmupaos H. A. mnocobue MHPDA, 2021, |ok.com/book/2
271 c. 18417




Ne ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, | KommuecrBo/
roj HazBanue JbC

JI1.4 |Bormanos, A. B., ApXUTEKTYPBI ¥ TOIMOJIOTMHA MHOTOIPOIECCOPHBIX Mocksa: 978-5-4497-
Kopxos, B. B., BBIUUCIIMTEIBHBIX CUCTEM : YUCOHUK Wurepuer- 2443-4,
Mapees, B. B, YHuBepcureT https://www.ip
Crankosa, E. H. Hudopmarmonn [rbookshop.ru/

pix Texnonoruii 133923.html
(MHTYUT), At
ITu Ap Menwna,
2024, 135 c.
JI1.5 |Tepremns, B. I1. Teopus 1 MpakTHKA NMapajieNIbHBIX BEIYUCICHUH : yueOHOE Mocksa: 978-5-4497-
nocobue Wurepuer- 2462-5,
YHuBepcureT https://www.ip
Wndopmarmonn |rbookshop.ru/
pix TexHomoruii [133984.html
(MHTYUT), Ait
IIn Ap Menua,
2024, 500 c.
6.1.2. lonoJHMTEeIbHAS JIUTEPATypa
Ne ABTOpBI, COCTaBUTENH 3arnaBue WsnarenscrBo, | Kommuecrso/
rof Ha3BaHue ObC

JI2.1 |bopeckos A. B., IlapanneneHsie Beruncinenusa Ha GPU. Apxurekrypa u Mocksa: 978-5-19-
Xapnamos A. A., nporpammuas Mogens CUDA : yueOHoe mocobue MockoBckuit 011058-6,
Mapxkosckuii H. ., rocymapcrBenH  |http://www.ipr
Mukymms /. H., piii yauBepcuter |bookshop.ru/5
Moprukos E. B., nmenu M.B. 4647.html
Mbsuibies A. A., JlomoHOCOBa,

Caxapupix H. A., 2015, 336 c.
®ponos B. A.

JI2.2 |Hekpacos K. A., [NapamienpHble BEIYUCACHUS OOIETO Ha3HAUCHUS Ha ExarepunOypr: [978-5-7996-
Toramnukos C. U., rpadu4ecKux mporeccopax : yaeOHoe mocodue Ypanbckuit 1722-6,
Bosipuenkos A. C., (benepanbHbIA http://www.ipr
Kynpsoxkun A. S. YHUBEPCHUTET, bookshop.ru/6

3BC ACB, 2016, [9657.html
104 c.

JI2.3 |Enecuna C.H., O06paboTka HHPOPMALIUH C UCITOIH30BAaHUEM TEXHOIOT I Ps3anb, 2015, 1
Mypatos E.P. OpenCL : meton. ykas. 40c.

JI12.4 |Enecuna C.H., MareMaTU4ecKoe U aIrOPUTMHUYIECKOe obecrieueHrue MeTofoB  |Ps3ansb, 2014, 1
Jlorunos A.A., r00aIbHOW ONTUMHU3AIMK NIPY COBMELIEHUN U300paXKeHHUH : 80c.

Huxudopor M.B. yueb. nocobue

JI2.5 |Enecuna C.U., CaBun [OcHOBBI pabOTBI C TEXHOJIOTHEH MapasuiebHbIX BerunucieHnit  |Pssanb: PUL] ,

AB. OpenCL: MeToA. yka3. K IpaKT. 3aHATHAM : MeToauueckue PI'PTY, 2020, |https://elib.rsre
yKa3aHHs u.ru/ebs/downl
0ad/2746

JI2.6 |Hunbkep b.41., Opnos  |Opranuzanus OBM u cuctem : Y4e6.u1d By30B CII6. :ITutep, 5-94723-759-
C.A. 2006, 667c. 8,1




No ABTOpEBI, COCTaBHTEIHN 3arnaBue WznatensctBo, | KommgecrBo/
roj HazBanue JbC

J12.7 |Jlerun, M. I1. TapannensHoe MPOrpaMMUPOBAHKE C UCTIOIB30BAHHEM Mocksa: 978-5-4497-

OpenMP : yueOHOoe nocobue Wurepuer- 0685-0,

YHuBepcureT https://www.ip
Wudopmarmonn |rbookshop.ru/
pix Texuomoruit [97572.html
(MHTYUT), At

IIn Ap Menna,

2020, 133 c.

J12.8 |[Teprens, B. 11, Intel Parallel Programming Professional (Introduction) : Mocksa: 978-5-4497-
Boesonun, B. B., yueOHoe nocobue Wurepuer- 2403-8,
Ceicoes, A. B., YHuBepcureT https://www.ip
Bapkanos, K. A., Wndopmarmonn |rbookshop.ru/
Jlunes, A. B., Kynum, pix Texnomoruii |133911.html
A. B., Kycruxosa, B. (MHTYUT), Ait
J., Kosunos, E. A., IIn Ap Menua,

Cunnes, A. A., 2024, 567 c.
Meepos, U. b.
6.1.3. Meronuueckue pa3paboTKu
Ne ABTOpBI, COCTaBUTENH 3arnaBue WsnarenscrBo, | Kommuecrso/
rof Ha3BaHue ObC

JI3.1 |Enecuna C.H. TexHonorus napauiensHoro nporpammuposanust OpenMP: Psazans: PUL] ,

y4eb. mocobue : YuebHoe mocodue PIPTVY, 2021, https://elib.rsre
u.ru/ebs/downl
0ad/2936

JI3.2 |Enecuna C.H., MaTteMaTHueCcKOe U alTOpUTMUIECKOoe obecriedeHrne MeToJoB  |Psi3anb, 2014, 1
JlorunoB A.A., r00abHOW ONTHUMHU3AIMH TIPU COBMEIICHUN H300paKeHHH : 80c.

Huxudopos M.B. y4e0. mocobue

JI3.3 |Enecuna C.H., TexHonorus napasuiensHoro nporpammuposanust MPI : meron. |Ps3ans, 2021, 1
Tapacosa B.1O., yKas. 40c.

T'epamenko E.C.

JI3.4 |Enecuna C.U. TTapannensHoe porpaMMupoBaHue : MeToanueckue ykazanus |(PUL] PIPTY, ,

K 1ab0paTopHbIM paboTam 2021, 48 c. https://elib.rsre
u.ru/ebs/downl
0ad/3137

JI3.5 |Tepremns, B. I1. Teopus 1 MpakTUKA MapajlieIbHBIX BEIYUCICHUH : yueOHOE Mockaa, 978-5-4497-

rocooue Caparos: 0389-7,

Wurepuer- https://www.ip
VHuBepcurer rbookshop.ru/
Undopmarmonn (89478.html
bix TexHomoruit
(MHTYUT), At
IIn Ap Menua,
2020, 500 c.
6.2. [Tepeuenn pecypcoB HH(OPMAMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTn "UHTepHeT"
31 |Enecuna C.M. TexHomorus napamiensHoro nporpammupoBanust OpenMP: yue6. mocobue [DnekTpoHHbIi pecypce] /
Enecuna C.W. - Ps3ans: PULL PI'PTY, 2021, - https://elib.rsreu.ru//ebs
32 |Enecuna C.U., Tapacosa B.1O., I'epamenko E.C Texnomorust mapamienasaoro nporpammuposaaust MPI: Meronnueckue
ykazaHus [Dnektponnsiii pecype] / Enecuna C.U., Tapacosa B.1O., I'epamenko E.C - Ps3ans: PULL PTPTY, 2021, -
https://elib.rsreu.ru//ebs
93  [Simd C++ i HAYMHAIOIIMX : KPATKOE PYKOBOJCTBO MO ONTUMHU3AIMN




34  |SIMD u napasuienbHOe IpOrpaMMHpPOBAaHUE: TOBBIILIEHUE TPOU3BOUTENbHOCTH CH+

35  |Kak ycKOpUTbH BBIYUCIICHUS U MOBBICUTH IPOU3BOAUTEIBHOCTD IPOrPaMM € MOMOIbIO IPUHIIUIIOB MaCCUBHOTO
napamienusma 1 OpenCL

96 |Beenenue B OpenCL

6.3.1 IlepeyeHb JUIEH3MOHHOTO U CBOOOHO PACTPOCTPAHSAEMOI0 MPOrPAMMHOI0 00ecriedeHnsi, B TOM YUCJIE 0Te4eCTBEHHOI 0

6.3 Ilepeyenb mporpaMMHOro odecrevyeHnsl 1 MHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

MPON3BOJCTBA
HaumeHoBaHue Onucanue
OnepanuonHas cucrema Windows Kommepueckas THLEH3US
LibreOffice Ceoboznoe I10
Visual studio community CaoGommoe I10

6.3.2 IlepeyeHb MHGOPMALMOHHBIX CHIPABOYHBIX CHCTEM

6.3.2.1 [Mudopmanmonno-npasosoii mopran TAPAHT.PY http://www.garant.ru
6.3.2.2 [Cucrema Koncymerantllmtoc http://www.consultant.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJIMHBI (MOAYJIST)
122 y4eOHO-amMUHUCTPATHBHBIN KOpITyc. YueOHast ayIuTOpHs TS IPOBEICHHUS 3aHATHH JIEKIIMOHHOIO U CEMUHapCKOro
TUIA, TPYNIOBBIX M WHAMBUAYAIbHBIX KOHCYNBTALMH, TEKYIIEro KOHTPOISI M MPOMEKYTOYHOH AaTTEeCTALHH,
1 1a00paToOpHBIX PabOT, MPAKTHUECKUX M caMOCTOATENbHBIX 3aHiaTHil 10 kommnbioTepoB (CPU AMD Phenom II X4 955, 4

I'b O3VY) (kOMIBIOTEPHBIH KIAcC) ¢ BO3MOXKHOCTBIO TOJIKIIOYCHHSI K ceTH «HTepHeT» M obecreueHHeM I0CTyna B
JNIEKTPOHHYIO HMH(OpMaIMoHHO-00pa3oBarenbHyto cpeny PIPTY, 56 mect, MyabTUMenua MPOCKTOP, WHTEPAKTHBHAS
JIOCKA, KOMITBIOTEP, CIEIHATN3UPOBAHHAs MeOelb, TOCKa

8. METOAUYECKHWE MATEPHAJIBI IO JUCHUIIJIMHE (MO Y JIIO)

Metoauaeckoe oOecrieueHre TUCIHUTUINHEI TPUBEICHO B IPHIOKEHUH K padouei mporpaMMe JUCIMILTUHEL (CM. TOKYMEHT
"MeTtonuieckue ykaszaHus AMCHUILTHHBL "[lapamiensHoe nporpaMMupoBaHue’).

[JOKYMEHT MOAMNWCAH 3MEKTPOHHOW MNOANMUCHIO

KA®E/IPbI

OnepaTtop 340 000 "KomnaHus "TeH3op"

noannCcAHO ®reoy BO "PrPTY", PFPTY, Koctpos bopuc Bacunbesny, 28.06.26 17:52 (MSK) MNpocTas noanucb
3ABEAYIOLLNM 3aBeaytowmii kaceapoii DBM

KA®E/PbI

NOoANNCAHO ®reoy BO "PrPTY", PIPTY, Koctpos Bopuc Bacunbesuy, 28.06.26 17:52 (MSK) Mpocras noanuco
3ABEAYHOLLNM 3aBeaytowmii kacbeapoii 9BM

BbIMYCKAIOLLE




