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1. Iesin ocBoeHUs1 y4eOHOI JMCIUIITHHBI

Lenb AMCHUIUIMHBI — TUCUUIUINHA «BBICOKOIPON3BOAUTENbHbIE BEIUMCIIE-HUS B cepe
Ou3Hecay npeaHa3HayeHa Jisl TOro, YTOObI 1aTh 3HAHUS, YMEHUSI 1 OCHOBHBIE HABBIKH,
MO3BOJISIONINE CO3/1aBaTh BHICOKOIIPOU3BOIUTENbHBIE pean3allii U3BECTHBIX METO/I0B
BBIYUCIUTEILHON MaTeMaTHKH, aHAJIN3a U 00pab0TKH JaHHBIX. L{enp0 OCBOGHUS TUCIUILIIHBI
ABIISIETCS. — OCBOCHHE 0A30BBIX 3HAHUII B 00JIACTH apXUTEKTYPbl COBPEMEHHBIX
MHOTOITPOIIECCOPHBIX BBIYUCIUTEIBHBIX CHCTEM MapauieNbHON 00paboTKu nHpOpMAIHH,
TEXHOJIOTUI OpraHu3alyy MapajuIeIbHBIX BEIYUCICHUH HA MHOTOIPOLIECCOPHBIX
BBIUMCIUTENBHBIX KOMIUIEKCAX C pacHpeesIeHHOM Ui O0IIel onepaTUBHOM MaMs-ThIO.

B pe3ynbrare ocBOE€HUS AUCHUIIIINHBI CTYAEHT JOJIKEH:

3HATh:

- OCHOBHBIEC HAINPABJICHUSI PA3BUTHS BHICOKOIIPOU3BOIUTEIBHBIX KOMITBIOTEPOB;

- OCHOBHBIE KJIACCH(HUKAIIMA MHOTOIIPOIIECCOPHBIX BHIYUCIUTEIBHBIX CUCTEM;

- OCHOBHBIE MOAXObI K pa3paboTKe MapayiebHbIX IPOTPaAMM;

- OCHOBHBIE TEXHOJIOTUU ¥ MOJEJIN NapajuieIbHOrO POrpaMMUPOBAHMS;

- METOBI MTAPAJUICTHHBIX BEIYMCIICHUH [T 33714 BRIYMCIUTEILHON MaTeMaTHKH (MaTpHUYHBIC
BBIUKCJICHHUS], PEIIEHNE CUCTEM JIMHEHHBIX YpaBHEHUN, COPTHPOBKA, 00paboTKa rpados,
YpaBHEHHS B YaCTHBIX IMPOU3BOIHBIX, MHOTOIKCTPEMAJIbHAS ONITUMH3AIINSA);

YMETB!

- CO3/1aBaTh MapaliebHbIE MPOTPAMMBbI JJI1 BHIYUCIUTEIBHBIX CUCTEM C paclpeeeHHOM,
o0111el OTIepaTUBHON MaMSITHIO;

- IPOBOJUTH pacnapasuieIMBaHUE BBIYUCIUTEIbHBIX aJITOPUTMOB;

- CTPOUTH MO/IENb BBITIOJIHEHUS MapaslieIbHbIX MPOTrpaMM;

- o1IeHUBaTh () (HEKTUBHOCTH MAPAJUICTHHBIX BEIYUCIICHHIA;

- aHAJIM3UPOBATH CIOKHOCTH BHIYMCICHUN U BO3MOKHOCTh pacrapaieInBaHus
pa3pabaThIBa€MbIX aJITOPUTMOB;

- IPUMEHSATH 00I1IKEe CXEMbI pa3pabOTKX NapauIeIbHBIX IPOrpaMM s peanu3anuil
COOCTBEHHBIX aJITOPUTMOB;

- OIICHUBATh OCHOBHBIC TTApAMETPHI MOTYYaEMBIX ITapaJUIETBHBIX TPOTPAMM, TAKHX KaK
yckopeHue, 3pPeKTUBHOCTh U MacIITAOUPYyEeMOCTh;

UMETh HaBBIKH:

- CO3/JaHMs MTapalyieNIbHbIE POTrPaMMBbl JJIs1 BBIYUCIUTENbHBIX CUCTEM C PACTIpEAEeIEHHOMN,
oO1ielt orepaTuBHON NaMsThIO;

- TOCTPOESHHMSI MTAPAJIICITBHBIX aHAJOTOB BEIYMCIUTEIBHBIX aITOPUTMOB.

2. MecTo yueOHOH qucuuminnabl B ctpykrype OIl BO

VYyebnas aucuuruimHa "BricOKOTPOU3BOANTENBHBIC BEIYHCIICHUS B chepe Ouzneca"
oTHocUTCS K 00Ky 1 "ucuuminael (MOayIn)" 1 BXOJUT B €r0 BApUAaTUBHYIO YacTb.

3. Ilnanupyemble pe3yJibTaThl 00y4eHHs N0 JUCHUIINHE (MOAYJII0), COOTHECEHHBIE ¢
IVIAHNPYEMBIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJIbHOM NPOrPaMMbl

[Iponiecc n3yueHus: AUCIUILINHBI HATIPaBleH Ha POpPMHUPOBAHUE CIETYIONTUX
KOMIIETEHIINN:

[TKC-2 CrniocobeH NpUHUMATh PEIICHUs 110 YIPABICHUIO TEXHUYECKUMH,
MIPOrPaMMHO-TEXHOJOTHYECKIMH U YeJIOBEUECKHUMH pecypcamu




4. O01mas TpyA0eMKOCTh JUCIHUIJIMHBI COCTABJISIET
3 3aueTHble equHUIEI (108 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
BU3YyaJIU3aIus;2. 1715 IPOBEACHUS JTa0OPATOPHBIX 3aHIATUMN: - TPOEKTHAsI TEXHOJIOTHUS;-
TEXHOJIOTUS y4eOHOI0 MCCIIEeI0OBAHHUS ;- TEXHUKA «KPYIJIbIN CTOJI»,- TEXHUKA «I1yOJInYHas
3aIUTa»;- TEXHOJOTHS 0OYUYEHUS B COTPYJHHUYECTBE U B MAJIBIX PYIINAX;- TEXHOJIOTHUS
npoOJIEeMHOTO 00Y4EHUS ;- TEXHOJIIOTUHU TUCTAHIUOHHOTO 00y4YeHHS;- pa300p KOHKPETHBIX
CUTYallUH..

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

PA3JIEJI 1
BBenenue B NOHSTHS BBICOKOIIPOU3BOAN-TENbHBIX BbIYUCICHUN. OCHOBHBIE HANPaB-JICHUS
pa3BUTHUS BEICOKOIIPOU3BOJUTEIIBHBIX KOMIIBIOTEPOB.

Tema: BaxxHocTh npo0iaeMaTUKU NapauieIbHbIX BHIYMCICHUN

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

Tema: CnepxxuBaroniue (GpakTopbl IOBCEMECTHOI'O BHEIPEHUS ApaJICIIbHBIX BBIYUCICHUN
BenoMcTBeHHBIE, HAIMOHAIBHBIE U IPYTUe IPOrPaMMBbl, HAIIPABJICHHBIE HA PAa3BUTHE
napaeNbHbIX BeluuciaeHuid B Poccun. Heo6xonumocTs U3ydeHus AUCHUILIMHBI TapaJljIeIbHOTO
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 MHOTOIIPOUECCOPHBIX 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

JuddepeHurpoBaHHbIii 3a4eT



