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1. Iesin ocBoeHUs1 y4eOHOI JMCIUIITHHBI

Lenp— qucuMIUIMHA TpeAHa3HaYeHa IS TOTO, YTOObI 1aTh 3HAHUS, YMEHHUS U OCHOBHBIC
HaBBIKH, TI03BOJISIOIIUE CO3aBATh BEICOKOIIPOU3BOAUTENbHbIE PEAT3al[Mi U3BECTHBIX METOI0B
BBIYUCIIUTEIbHON MaTeMaTHKH, aHAJIN3a 1 00pabOTKH JaHHBIX. L{enbto OCBOGHUS TUCIMITIMHbI
SBIISIETCS — OCBOEHHE 0a30BBIX 3HAHUH B 00aCTH apXUTEKTYPBl COBPEMEHHBIX
MHOT'OIIPOLIECCOPHBIX BBIYUCIUTENBHBIX CUCTEM MapasuienbHON 00paboTKH HH(pOpMaIH,
TEXHOJIOTHIl OpraHu3aluy NapauieabHbIX BBIYMCIEHUH HA MHOTOIIPOLIECCOPHBIX
BBIYUCIUTEIBHBIX KOMIUIEKCAX C pacHpeAeTICHHOM Uil 0011el onepaTuBHOM MaMsI-ThIO.

B pe3ynbraTe 0CBOGHUS TUCHMILIIMHBI CTYJEHT JOJKEH:

3HATh:

- OCHOBHBIE HAIIPABJICHUSI Pa3BUTHSI BICOKOIIPOU3BOAUTEIbHBIX KOMIIBIOTE-POB;

- OCHOBHBIE KJIACCU(PHUKAIIMM MHOI'OIIPOLIECCOPHBIX BBIYUCIUTENBHBIX CUC-TEM;

- OCHOBHBIE MOAXO/IBI K Pa3paboTKe MapauieIbHBIX IPOrpamM;

- OCHOBHBIE TEXHOJIOI'MU M MOJIENH NapajIeIbHOrO IPOrpaMMHUPOBAHUS;

- METO/1bl MAPAJIJICJIbHBIX BBIYMCICHUH [ 3a7a4 BBIUMCIUTEIbHON MaTeMa-TUKU (MaTpUYHbIE
BBIYHCIICHUS, PEIIICHUE CUCTEM JIMHEHHBIX YPAaBHEHHH, COPTHPOB-Ka, 00paboTka rpados,
YPaBHEHMSI B YACTHBIX TPOU3BOAHBIX, MHOTO3KCTPEMANIbHAs ONITUMH3ALINA);

YMETbh:

- CO3/1aBaTh MapajiesibHbIE IPOTrPaMMBbl JJIs BBIYUCIUTENBHBIX CUCTEM C pac-IPEIEICHHOM,
o01el OTIepaTUBHOM MaMSThIO;

- IPOBOJUTH pacnapauieIMBaHUE BHIYMCINUTENbHBIX aJITOPUTMOB;

- CTPOMUTbH MOJIEJIb BBIITOJHEHHS apaJlJICNIbHBIX IPOrpamM;

- OLIeHUBaTh 3()(PEKTUBHOCTH MapalIeIbHbIX BEIYUCICHHIA;

- aHAJIM3UPOBATh CJIIOKHOCTh BBIYMCIIEHUN U BO3MOKHOCTb pacrapaiieanBa-HUs
pa3pabaThIBa€MbIX aJlrOPUTMOB;

- IPUMEHSATH 00I1IKE CXEMbI pa3pabOTKU NapauIeIbHBIX IPOrpaMM s peanu3anuil
COOCTBEHHBIX AJIFTOPUTMOB;

- OLICHMBAaTbh OCHOBHBIE IIAPAMETPHI MOTYyYaeMbIX MApAJUIENbHBIX IPOTPAMM, TAKUX KaK
ycKopeHue, 3pPeKTUBHOCTh M MacIITa0UPyEeMOCTb;

MMETh HABBIKU:

- CO3JaHMs MapaJIENIbHbIE IPOTPaMMBI AJIs1 BBIYUCIUTEIBHBIX CUCTEM C PAC-TIPEAEIECHHOM,
00111el OTIepaTUBHON MaMSITHIO;

- IOCTPOEHMSI NTAPAJIJIENIBHBIX aHAJIOIOB BEIYUCIUTEIBHBIX aJITOPUTMOB.

2. MecTo yueOoHO# qucuuminubl B crpykrype OII BO

VYyeOnas aucuunianHa "MeTojbl U cucTeMbl 00pabOTKH OOJIBIINX JaHHBIX" OTHOCUTCS K
6soky 1 "ducuuminsel (Moyn)" U BXOJUT B €T0 BAPUATUBHYIO YacTh.

3. [lnanupyembie pe3yJbTaThl 00y4YeHUs MO JUCHUILINHE (MO1YJ/II0), COOTHECEHHBIE C
IUIAHUPYEMBbIMHU Pe3y/IbTATAMH OCBOCHHS 00pa30BaTeIbHOI MPOrpPaMMBbl

[Iporecc n3ydeHus AUCIUIUITMHBI HATIpaBJieH Ha (OPMHUPOBAHUE CIIETYIOIINX
KOMIIETEHIINN:

[TIKC-4 Crnioco0eH npuHUMAaTh PEHIeHUs 110 YIIPABICHUIO0 TEXHUYECKUMU,
IPOrPaMMHO-TEXHOJIOTHYECKUMHU M HH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIMU
pecypcamu




4. O01mast TpPyA0eMKOCTh JUCHUIIJIMHBI COCTABJISIET
4 3ayeTHbIX equHul (144 ak. 4.).
5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B 00yueHuu CTyAeHTOB 110 JTaHHOM JUCLMILIMHE UCTIONb3YIOTCS: 1. IpU NpoBeIeHUN
JIEKIIMOHHBIX 3aHATHUI:- BBOJHAS;- JIEKIUA-UH(DOPMALIHSL; - TPOOIEMHAas JIEKLUS ;- JTSKIUs
BU3yaJTU3aIus;2. 17 IPOBEACHHUS JIA0OPATOPHBIX 3aHATHI: - TPOEKTHASI TEXHOJIOTHUS;-
TEXHOJIOTUS y4eOHOI0 MCCIIEeI0OBAHHUS ;- TEXHUKA «KPYIJIbIN CTOJI»,- TEXHUKA «I1yOJInYHas
3aIUTa»;- TEXHOJOTHS 0OYUYEHUS B COTPYJHHUYECTBE U B MAJIBIX PYIINAX;- TEXHOJIOTHUS
poOJIEeMHOTO 00Y4eHUS ;- TEXHOJIIOTUH TUCTAHIIUOHHOTO 00y4YeHHS;- pa300p KOHKPETHBIX
CUTYallUH..

6. Coneprxkanue IMCHUILIMHBI (MOAYJIs1), CTPYKTYPHUPOBaHHOE 110 TeMaM (pa3aejiam)

PA3JIEJI 1
BBenenue B NOHSTHS BBICOKOIIPOU3BOAN-TENbHBIX BbIYUCICHUN. OCHOBHBIE HANPaB-JICHUS
pa3BUTHUS BBICOKOIIPOU3BOJUTENIBHBIX KOMIIBIOTEPOB.

Tema: BaxxHocTh npo0iaeMaTUKU NapauieIbHbIX BHIYMCICHUN

[Tytu noctmxenus mapamienusma. BektopHas u KoHBeliepHas 00padoTKa TaHHBIX.
MHorormporneccopHasi ¥ MHOTOMaIIMHHAs, apajuiesbHas 00paboTKa 1aHHBIX. 3aK0oH Mypa,
caepkuBaromye (pakTopsl HapaIUBaHUS KOJIMYECTBA TPAH-3UCTOPOB HA KPUCTAILJIE U YACTOTHI
npoiiec-copoB. [IpuBiekaTeIbHOCTD MOAX0/1a Ma-pajuIeIbHOW 00pabOTKH JaHHBIX.

Tema: CnepxxuBaroniue (GpakTopbl IOBCEMECTHOI'O BHEIPEHUS ApaJICIIbHBIX BBIYUCICHUN
BenoMcTBeHHBIE, HAMOHAIBHBIE U IPYrUe IPOrPAMMBI, HAIIPABJIECHHbIE HA Pa3BUTHE
napaieNbHbIX BeluuciaeHuid B Poccun. Heo6xonumocTs U3ydeHus AUCHUILIMHBI TapaJlIeIbHOTO
nporpamMmmupoBanus. [lepe-ueHb KpUTHYECKUX 3a/1a4, PElIEHUE KOTO-PbIX 0€3 NCI0JIb30BaHuUs
NapajuleIbHbIX BBIYUCIICHUH 3aTPYJHEHO UIIA BOBCE HEBO3-MOXKHO.

PA3JIEJI 2
KJ'IaCCI/I(I)I/IKaI_[I/IH MHOTOIPOUECCOPHBIX BbI-UUCIIUTCIBbHBIX CUCTCM.

Tema: Cuctemsl ¢ pacpeIelIeHHOH, 0011el TaMAThI0, IPUMEPHI CUCTEM.
MaccuHo-napamensHslie cucrembl (MPP). CumMerpuyHble MyJIbTUIIPOLIECCOPHBIE CUCTEMBbI
(SMP). [TapannensHble BekTOpHBIE cucTeMbI (PVP).

Tema: CucteMbl ¢ HEOJHOPOAHBIM JOCTYNOM K nmamsaTi (Numa)
CUTYallMOHHbIE 3374

Tema: CucteMbl ¢ HEOJHOPOAHBIM JOCTYNOM K nmamsaT (Numa)

KomnbroTepHble KiaacTepsl — clielnalIn3upOBaHHbIe U TOJTHOPYHKIMO-HaIbHbIE. VicTopus
BO3HUKHOBEHUS KOMITb-IOTEPHBIX KJIacTepoB—TpoekT Beowulf. Me-Ta-KOMIBIOTHHT.
Knaccudukanus ®@nunna, [llopa u T.4. Opranuzanus MexXmnpoIeccop-HbIX CBA3€i —
KOMMYHUKAI[MOHHBIE TOIOJIO-TUU. [IpuMepsI CeTEBBIX PEIIEHUN IS CO-31aHUsl KIACTEPHBIX
CUCTEM

PA3JIEJI 3
OCHOBHBIE TPUHITUITBEI OPTaHU3AIUN TTAPAIETHFHOM 00paOOTKU JAHHBIX: MOJIETH, METOIbI U
TEXHOJIOTHH NapaJuIeIbHOTO IPOrPaMMHUPOBAHHUS

Tema: @yHKIHOHAIBHBIN NapajuIeIn3M, Hapajie-JI3M 10 TaHHBIM.
[Tapagurma master-slave. [lapagurma SPMD. [lapanurma konseiiepuzanuu. [lapagurma
«pazjensii u BnacTByi». CreKyIsaTUBHBIN Napayuienn3M. BaXHOCTh BIOOpa TEXHOJIOTHH IS



pcajm3anuun ajiro-purmMa

Tema: Monens oOMmena coobmenusmu — MPI.

Mogaensb obieit namsitu — OpenMP. KoHuenust BUpTyasibHOM, pasaenseMoii namsti — Linda.
Poccutiickue pazpadotku — T-cucrema, cucrema DVM. TIpo6iiemsl co3nanus cpeacTra
aBTOMATUYECKOT0 pacnapajuleIMBaHus IPorpaMm

PA3JIEJI 4
[TapannensHOE TPOrpaMMUPOBAHUE C UC-TIOJIB30BAaHUEM HMHTEpdeiica mepenaun co-o0meHni
MPI.

Tema: bubnuorexa MPI

bubnunorexa MPI. Monens SIMD. Maunna-nu3anus u 3aBepiiearne MPI-npunosxenus.
Toveunsle 0OMEHBI JaHHBIMH MEXTy Tpo-ieccamu MPI-iporpammel. Pexumsl Oyde-puzanuu.
[Tpo6nema deadlock’oB. Kosmnek-TuBHbIC B3auMoaeicTBus mpoueccoB B MPI. Yopasienue
rpyniaMu 1 KOMMyHHKaTopamu B MPI

PA3JIEJL 5
[TapannenpHOE MpOrpaMMHUPOBAHKE HA CU-CTEMax ¢ oO1ieit namsaTeio (OpenMP)

Tema: Beegenue B OpenMP

CranaapTsl MPOrpaMMHUPOBAHUS JIJISl CUCTEM C pazjensaeMon naMarbio. Co3nanue
MHOT'OIIOTOYHBIX MPUJIOKEHUN. Vcrioap30BaHe MHOTOIIOTOYHOCTHU ITPU MPOrPaMMHUPOBAHUH
JUTSL MHOTOSITICpHBIX TutatopM. CHHXPOHU3ANNS JAHHBIX MEK/y BETBSIMH B MapaJlICIIbHOM Mpo-
rpamme. JJupektussl a3pika OpenMP

PA3JIEJI 6
[TapannensHoe nporpammupoBanre MHoro-saepubix GPU. Knactepst uz GPU u cynep-
KOMITBIOTEPHI HA THOPUTHOM cxeMme

Tema: CyliecTByOIINE MHOTOSIACPHBIE CUCTEMBI.
GPU. UcnonwszoBanne OpenMP u MPI tex-nonoruii coBmectno ¢ CUDA. Crenensb mna-

pajiesn3Ma YUCJIEHHOT0 alropuTMa. 3akoH AMaana. [lapamiensHelid anroput™ peme-Hus
CJIAY

3a4cT



