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1. HEJIX OCBOEHUSA JUCHUIIINHBI
M3yueHne OCHOBHBIX NMOHATHH ¥ IPUHIMIIOB paclipelefeHHOH o0paGoTKu NaHHBIX M
BBICOKOIIPOU3BOIUTENLHBIX BRIUHCIICHHIA.
@opMHpOBaHHE [IPAKTHYECKUX HABBIKOB, HEOOXOMMMBIX sl pa3paboTKH mapajieqbHBIX
IIPOrpaMM € HCIIOJIb30BAaHHEM CTaHIApTH3MPOBAHHOTO HHTEpdelca nepenaun coobmenui MPI
(Message Passing Interface) jist cicreM ¢ pacrpeie/ieHHON MaMSITBIO.

2. MECTO JUCHUIIJIMHLI B CTPYKTYPE OIIOII BO

Jucuunmuna «Pactipenenennas o6paboTka MHGOPMAIHKH» HAXOAUTCS B BapHATHBHOM
9aCcTH OCHOBHOMH IMpo(hecCHOHAIBHON 00pa30BaTeIbHON MPOrPAMMBI U SIBIISIETCS AUCIUTLTHHON 10
BEIOODY.

JUCLMIUIMHA  JIOTHYECKH MW COJNEPIKATENbHO-METOMHYECKH CBsi3aHa C  PSJIOM
TEOPETHYECKUX AHCLHUIIMH H NPAKTHK MPEeALIeCTBYIOLIEro neproaa obyuenus (OnepanuoHHbe
CHCTEMBI,  AJTOPHTMBI M  QNrOPHTMHYECKHe  s3bIKH, (OOBEKTHO-OPHEHTHPOBAHHOE
nporpaMMHpoBaHHe, JIHCKpeTHas MaTeMaTHKa W MaTeMaTHueckas Joruka). st ycmemHoro
OCBOEHHSI Kypca CTYACHTHI JOJIKHBL: 3HATh YCTPOHCTBO U IIPHHIMIBI (yHKIIMOHUpOBaHUsT DBM,
MMETE MPECTAaBIeHHE O 0Aa30BbIX AIIOPHUTMAX U CTPYKTYPax JAaHHBIX, YMETh NPHMEHATH S3BIKH
IPOrpaMMHPOBAHHSI BEICOKOTO YPOBHS.

3. KOMIIETEHIIMH OBYYAIOIIETOCS, ®POPMUPYEMBIE
B PE3YJIBTATE OCBOEHUSA JUCIHUIIJIMHBI (MOAY JIST)
B pesyneraTe OCBOEHHs JUCHUIUIMHBI OOYUYAIOMIHICS MODKEH JEMOHCTPHPOBATH
creyomue npopecCuOHaANbHBIE KOMIIETEHIHH:
® CIOCODHOCTH IepeJaBaTh pPe3yJbTaT IPOBEAECHHBIX (PU3HKO-MATEMATHYECKHX H
HPUKIAIHBIX MCCTIEI0BAHUI B BHJIe KOHKPETHBIX PEKOMEHIALNH, BBIPAXKEHHBIX B TEPMHHAX
npeaMeTHoH obsactu u3yuasiuerocs sisnenus ([TK-6);
® CNOCOOHOCTH NPEJCTABIATE U aJalTHPOBATh 3HAHMA ¢ YYeTOM YpoBHs aymuropur (ITK-
8).
B pesympraTe OCBOGHHS MUCHMIUIHHBI OOYYalOIIMHCS JIOJDKEH JE€MOHCTPUPOBATH
CIIeIyIOIIHeE Pe3yIbTaThl 00pa3oBaHHUS:
1. 3marp: KIacCHOHKAMIO pACHPE/CNICHHBIX  BBIUHCIUTENBHBIX CHCTEM, METOJBI
MOBBILIECHUS] NPOU3BOMUTENEHOCTH BBIYHCIUTENBHBIX CHCTEM, IOAXOIBI K IOCTPOEHHIO
napajuiensHelx anroputmos (I1K-6, 8);
2. VYMerb: caMOCTOATENBHO H3BIICKATH MOJIE3HYIO HAYYHO-TEXHAYECKYIO HH(POPMAIHIO H3
Pa3NUYHBIX  MCTOYHHMKOB, IPHUMEHATH M3y4YEHHbIE METOIBI TPH IMPOEKTHPOBAHUH
pacnpeelieHHbIX anroputMoB (I1K-6, 8);
3. Baamerhb: HaBBIKAMH HCIIONIB30BAHMS COBPEMEHHBIX CPEJICTB PELICHHS BLUHUCIHTEbHBIX
3a1a4 Ui CHCTEM ¢ pacnpeaeiaennoi namsateio (I1K-6, 8).



4. CTPYKTYPA U COJEP)KAHUE JUCHHUIIIAHBI (MOAY.JIS)
OOf1mas Tpym0eMKOCTb TUCIMILIMHEI COCTABIAET 4 3aueTHEIE eHHHULEL, 144 uaca,

Bunp! yueGHoit paborhl, DOpMBI Texymero
BKJIFOUAs!
O0BemM KOHTPOJIs
CaMOCTOATENBHYIO padoTy 6Hoi
o CTyZIEHTOB yueOHoii YCIEBAEMOCTH (HO
Elzg pabotsi, ¢ Hedensm
Ne Paznen 2| 8 & | HTpyROeMKOCTb (B yacax)
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1. | BBenenue 8 1 21 -1-14]- 1/50
. | Apx 5
? EEHH?I‘;BSI’;IHX  CETHHE -
S i 81 25|16 |-|-1] 6 |- 3/50 KOHTponb Nel
BBIYHCIIUTENBHBIX
CHCTEM
3. | OcHOBHBIE TOHATHS PelfTHHT
[1apauIeIbHBIX 81 68 |6 |- (13| 8 | - 8/42
KOHTpOJIb Ne2
aJICOPHTMOB
4. Peittunr-
Cranpgapt MPI 8 | 9-13 (12| - | 13| 47 | - 12/48 F
KOHTpOJIb Ne3
Beero: | 8 13 |26 - |26 65 | - 24/46 DKx3amMeH, 27

COAEPKKAHUE JUCITAITIMHBI
JEKIUHA
1. Beenenne

PacmpezienenHble CHCTEMBI W paclpe/ielieHHble BBIYMCIEHHS. [IpeoChIKH Pa3BHTHS
BBICOKOIIPOM3BOAUTE/IBHBIX BEIYMCICHHH U COBPEMEHHBIE TOCTHKEeHH. O0JIaCTH HCIIONb30BAHUS
pacnpeeIeHHbIX BBIYUCIICHUH.

2. ApXHTEKTYpa pacnpele/eHHbIX BLIYHCIHTEILHLIX CHCTEM

MeTozbl M eIUHUILBI OLIEHKH MPOM3BOAUTENILHOCTH BEIYMCIHTENHBIX CHCTEM.

OCHOBHBIE ~ HAlpaBlIeHHs  PAa3BHTHS  BBICOKOIPOM3BOAUTENBHEIX  KOMIBIOTEPOB,
[Tapannensnas o6pabotka. Konpeitepras o6paboTka.

Knaccndrxarms Gnunna. SISD-, SIMD-, MISD-, MIMD-cucteMbl. MyJibTHIIPOIIECCOPEI
¥ MyJIBTHKOMIIbIOTEPBL. CHCTeMBI ¢ 001el 1 pactipeieieHHON namMsitbro. NUMA- apXHTeKTypEL
MPP-cucremel. Knacrepusie cucremsl. MeTa-KOMIIBIOTHHT.

3. OcHOBHBIE IIOHSTHS MAPAJIEILHBIX ATOPHTMOB

Pacniapasnienisarue anropuTMOB Ha OCHOBE JaHHBIX. PacrapasuieupaHye anropuTMOB Ha
OCHOBE 33/1a4. ABTOMATHYECKOE paclapaUIeIHBAHKE U IPAHUIIBI IPUMEHUMOCTH.

CTerieHp mapajienusMa YHCIeHHOTO alropuTMa. AJITOPHTM CABAMBAHMS. 3ePHHCTOCTD.
Yckopenue ¥ 3 QeKTHBHOCTD apaJLIENBHOTO AlIrOpPHTMA.

3aKOH AMJAJS U €ro IPaKTHYECKUH CMBICIL.

4. Cranpapr MPI

Hasnauenwe wu  ucTopus pasButés CraHgapra. MylbTHILIATGOPMEHHOCT U
HE3aBHCHUMOCTD OT S3bIKA.

Knaccuduxanusa yrkiuit MPI. BazoBble THIIBI JAHHBIX.

Wuunuanusanuu u 3akpsitie MPI-niponeccos.

KoMMyHHKaITHOHHBIE OLIEPAIHH THIIA «TOYKA-TOUKAN.

KomiekTuBHBIE OlepaIuy nepesaun JaHHbIX B IPYIIIE MPOIECCOB.



PaGoTa ¢ rpynmamu nponeccoB ¥ KOMMYHHKATOPaMH.,

ITpousBonHbIE (TOJIB30BATENBLCKHE) THITBI JIAHHBIX. Y IAKOBKA U PACIaKOBKA.

DopMHIpPOBaHUE TOTIOJIOTHH ITPOLECCOB.

JlabopaTopHbie paGoThI

JlabpaTopuasi pabora Nel
3nakomctBo ¢ MPIL Hacrpoiika cpensl mporpamMupoBanus. Hamucats mnporpammy s
onpezneneHus obmero umcna nponeccopoR (MPI Comm_Size), HHAUBHAYalIbHOTO HOMEpa
nporuecca (MPI_Comm_Rank), BeiBoga umen y3mmoB knactepa (MPI_Get Processor Name).
JlabpaTopuas padora Ne2
Hanwucare nporpammy, ucnonssys Gnokupyioue koMmyHuKanuonsble Gpynkiuu (MPI_Send,
MPI_Recv), peanusyrolylo airopuT™ epefaud JAHHBIX IO IBYM KONBIAM: HEYETHBIE
npoueccopa 00pa3yioT 1 KoJblo, YeTHBIE — BTOPOE.
MoaudunupoBats IporpamMmy, Herob3yo Gyakimo MPI_Sendrecy.
Jla6paTopHas paGora Ne3
Hcnonesys  ¢ymkumn  MPI_Beast/MPI_Gather/MPI_Allgather/MPI_Scatter ~ wanmcars
napauieIbHyI0 IIPOTrpaMMy, PeaM3yIoNylo NapajlielbHbIH alrOpUTM CKaIIPHOTO YMHOMKEHUs
BEKTOPOB.
JlabparopHasi pabora Ned
1) PeanuzoBarh NOCIENOBATENBHBIM AITOPHTM YMHOMKEHHS MATPHIBI HA BEKTOD, IMOJIYYHTEH
3aBHCHMOCTH BPEMEHH PEeaT3allHy AJITOPHTMA OT PasMepa MaTpHIBL.
2) Peanm3oBate napasieabHbIH CTPOUYHO-OPHEHTUPOBAHHBIH AJITOPHTM YMHOJKEHHST MaTPHIEI Ha
BEKTOP, BHIYHCIIMTE BPEMs peajii3al(iy anroputMa Ha 2, 4, 8 npoueccopax s pasMepa MaTpHilbl
ot 100x100 mo 1000x1000.
3) BeruciauTh yckopeHue H 3(@EeKTHBHOCTD MapaIebHOTO aIrOPUTMA IO CPAaBHEHHIO C
IIOCIIEIOBATENIBHBIM B 3aBUCMMOCTH OT pa3Mepa MaTPHIIBL.
JlabpaTopHas paGora NeS
1) PeanusoBarh 1ocie0BaTeNbHbI ANTOPUTM YMHOXKEHHS MaTPHIBI Ha MATPHILY, MOIYYHTH
3aBHCHMOCTH BPEMEHH pPeaH3allii alfOPUTMAa OT pazMepa MaTPHILL.
2) PeanusoBaTh napaienbHBIH aITOPUTM YMHOMKEHUS! MATPHUIIBI HA MATPHILY B ClIy4ae, Korna 1
MaTpHIa CTPOYHO-CIIOUCTO, a 2 - HEAMKOM pacIipefie/ieH ] IO MPOIeccCOpaM, BEIMHCIHTE BPeMs
peanusaniu alnropuT™a Ha 2, 4, 8 mporeccopax juist pasmepa Marpuits ot 100x100 o 1000x1000.
3) Boramenuth yckopeHue u 3G(EKTHBHOCTh MApaJUIENBHOTO AIrOPHTMA 10 CPABHEHHIO C
TIOCJIEOBATEILHBIM B 3aBHCHMOCTH OT pa3Mepa MaTPHILBL

5. OBPA30OBATEJIBHBIE TEXHOJIOI'MHA
® JICKIIHOHHO-CEMHUHapcKass  cucteMa oOO0y4eHHs  (TpaJMIIMOHHBIE  JIEKIMOHHBIE H
1abopaTopHbIE 3aHATHS ),

° 00ydYeHHe B MaJIbIX IPYNIax (BBIIOJHEHHE J1a00paTOpHBIX paboT B TPYNNAX U3 ABYX HIIH
TpEX YEIOBEK);

® MACTEP-KIacChl (IEMOHCTpAIMs Ha 1abOpaTOpHBIX 3aHATHAX NPUHIMIIOB pacdeTa H
NPOSKTUPOBAHHS ONTHYECKUX JeTaneil H ONTHYECKHX CHCTEM);

® IPUMCHEHHE MYJIbTHME/JHA TEXHOJNOTHH (TpOBEACHHE JIEKIIMOHHBIX 3aHATHH ¢

NPHMCHCHHEM KOMIIBFOTEPHBIX TIPE3EHTAlMi M JEMOHCTPALHOHHBIX POJHKOB C IIOMOILLIBIO
npoekTopa mwiu IBM);



® HH(OPMAIHOHHO-KOMMYHHKALMOHHBIE TEXHOIOTHH (IPHMEHEHHE TH(POPMALHOHHEBIX

TEXHOJIOTHH JIIsi MOHHTOPHHTA TEKYIIeH yCIIeBAEMOCTH CTYIEHTOB U KOHTPOJIS 3HAHHIA).

6. OUEHOYHBIE CPEJACTBA VI TEKYIIEI'O KOHTPO.JIS
YCIIEBAEMOCTH, ITPOMEKYTOYHOM ATTECTALIMH ITO UTOT'AM
OCBOEHUA TUCOUIIJIMHBI 1 YYEBHO-METOAUYECKOE
OBECIIEYEHUE CAMOCTOSTEJBHON PABOTDI CTYJAEHTOB
a) Bonpoce! K peifiTHHr-KOHTpOTIO;
Peiimunz-xonmpons Nel
Kakwue cymecTByloT eqHHHLBI H3MEPEHHUS IIPOU3BOIUTENBHOCTH? IIpupesure u3BectHBIe Bam
OLIEHKH ITPOM3BOJUTEILHOCTH BBIYHCIMTENLHBIX CHCTEM.
[IpuBenuTe KIAacCH(HKAIMIO BBICOKOMPOM3BOMHTENBHEIX BBIYMCIUTENBHEIX CHCTEM IO
OpraHu3aliH ONEPATHBHON NamsATH. YKaKuTe NOCTOMHCTBA M HENOCTATKH KaXI0ro Kiacca
CHCTEM.
Ilepeunciute apXUTEKTYPEI BEIMHCIIHTENBHBIX CHCTEM COMIACHO KiaccHpukanum OuHHa.
HaiiTe cpaBHUTENBHYIO XapaKTEPUCTHKY MOJENAM MapaUIe/IN3Ma TaHHbIX | napaijienusmMa
3aj1ay.
Copmynupyiite ompeneneHre CTeNeHH —napaUIeIH3Ma QITOPHTIMA, YCKOPEHHS W
5 eKTHBHOCTH IapasIeIbHOTO AIrOPHTMA.
Ompenennre CpefiHIo CTENEHb Mapaileln3Ma airOpHTMa CABAHBAHHUS, CKAJIIPHOTO
YMHOXKEHH Sl BEKTOPOB, YMHOKEHHsI MATPHLIBI HA BEKTOP.
IpuBemTe pUMeEpH! aTOPHTMOB, 0GIALAIOIMX HIEANBHOMH CTEEHBIO apalIeIH3MA.
BeiBenure Gopmyiy 3akoHa AMIaIs U TIOSCHHUTE €€ IPAKTHYECKH I CMBICI.
Petimune-xonmpono Ne2
IlpuBenuTe HpPUMEPHl JIOKAIBHBIX U INI0GAIbHBIX KOMMYHHKAIUOHHBIX (yHKIHHE MPI.
Otiinyne GIOKHPYIOMUXCS B HEGNOKUPYIOIIUXCS BBI30BOB
OyHKUMH HHHLMATH3AIWS ¥ 3aBepinenus MPI mporpamM. Onpenenenne KOMHYECTBA M paHTa
npoueccos. [Tpumep.
OyHKIUH IpHeMa/Tiepenaun cooOIeH i Mex 1y OT/eBHEIMH IIPOLIECCAMIL.
['pynnosbie (KonmneKTHBHEBIC) B3auMoAeicTBHA. Pacchuika menoro coobIeHus poreccam.
Cbopka JaHHBIX OT MPOLECCOB.
I'pynnosele (KONMEKTHBHEIE) B3auMoJelicTBHs: Pacchuika yacTel COOBIIEHHs IIPOLIECCAM.
COopxka yactelt COOOIIEHHS ¢ TIPOLECCOB.
OYHKIMH TOUIEPIKKH PACTIPENECHHBIX ONEepaIfil: BBIIONHEHHE TI06aTBHBIX onepauuit ¢
BO3BPaTOM PpE3yIbTaToB B TJABHBIH IIPOLECC, BHINOJHEHHE IIOOAIBHBIX ONeparmii ¢
BO3BPATOM PE3yJIbTaTOB BO BCE NMpolecchl. CHHXPOHU3AIHS TIPOLECCOB.
Peiimune-konmpons Ne3
Tunsr nannex B MPI: 6a3oBbie u npomseoaubie. Crioco6n! KOHCTPYHPOBAHHUS [TPOA3BOIHEIX
TUIIOB. [Ipumepsr.
YnakoBka 1 pacnakoBka JaHHbIX B MPL ITpumep.
I'pynner mpoueccos. Cosmamme HOBbIX rpymm. I[lonyuenne uupopMarmn o rpynmnax.
[Ipumepsr.
Kommynukaropsl, IloHsiTHe HHTpakoMMyHHKaTopa H HHTepKOMMYHHKaTopa. Co3naHue
KOMMYHHKaTOPOB, yIaJICHHE KOMMYHHKATOPOB, OTIEPAIIMH HaZl KOMMYHHKaTopamu. OyHKIHH
AT MHTEPKOMMYHHKATOPOB. [IpuMepsl.



5. Tomonoruu mporieccos. [lekaprosa Tomonorust. Oyukuus cupura. OyHKuus pasOHeHHsL.
ITpumepsl.

6. Tomomnoruu nponeccos. Tomomnorus rpada. OyHKIUM Hist paGOTH ¢ TOMOJOTHE! rpaga.
DyHKUHA OIpeNeNeHHs THIIA TOIOIOTHH.

0) Ix3amMeHAUUHOHHbIE 32Ja4H:

1. Hanuimre nporpammy, uenonesys Gnokupytompe KoMmyHukaruonnesle dpyukimn (MPL Send,
MPI_Recv), peanusytoltyio ciie1ylomuii aroput™: Ha HyJI€BOM NPOLIECCOPE MHHLMANH3UPYETCS]
nepemeHHast (float a); HyneBolt mponeccop pacchilaeT MepeMEHHYIO a BCeM MpoLeccopam,
BKJIIOYAst CaMOro cefsl; nocie noyyeH s epeMeHHO# a Bee MPOoLeccopbl NPUOABIAIOT K Hell CBOi
MH/IMBUAYaIBHEIH HOMED W NepefaloT Ha HyJIeBOH MpoLieccop; HyJIEBOH MPOLEccop NoayyaeT oT
BCEX MPOLECCOPOB IAHHBIC H BBIBOJMT Ha 9KpaH B (hopMaTe: HOMep MPOLEccopa, MEPECIaHHOE HM
3Ha4YeHHE NepeMEHHOH a.

2. Hanuwmre nporpammy, ucnonb3sys 6I0KHpYIOLME KOMMYHUKALMOHHbIE (yHKLAK (MPI_Send,
MPI_Recv), peanusyiomyio airoput™ nepefaud JaHHbIX MO KOJBLY: OYepesiHOM mpoueccop
MOXKMIAETCS COOOLUSHHS OT NPE/IbIAYIIETO U NOTOM MOCHIIAET CIIEYIOLIEMY NPOLIECCY.

3. Hanuwwmre nporpamMmy, MCrosb3ys KOMMYHHKALMOHHBIE (YHKLMK (MPI_Isend, MPI_Irecv),
NEepeAaroLLyro IByMEPHBIH MacCHB MECLY ABYMS MPOLECCOPAMM.

. Hanuwwre mnporpamMmy, HCIOb3ys KOMMYHMKALMOHHYIO —(DYHKLHIO (MPI_Sendrecv),
pealsyIoNlyI0 anropuT™ Nepefadu AaHHbIX MO KOMbIY: OYEpPEAHON MPOLeccop I0XKHAAeTCs
COOGLLEHHS OT TIPEBIAYILETO U MOTOM I10CHLIAET CIEAYIOIEMY NPOLIECCY.

B) CamocTosiTe/IbHasi paboTa CTY/IeHTOB:

1. Iloaroroeka Kk TEKyILEMY KOHTPOJIIO H MPOMEKYTOUHOMN aTTeCTALHH.

2. Tloarotoeka k jaGopaTopHEIM paGoTaM H 0(OPMIIEHHE OTYETOB MO pesyibpTaTtaM U3
BBITIONHEHHA. KOHTPONb 0CyluecTBSeTCA Ha 3aHATHSIX B BHAE YCTHBIX OTBETOB HA BONPOCEHI
MpenoiaBaress Mo COAEPXNKaHUIO 0TUETa.

3. Pabora ¢ jononHuTensHOH JMTEpaTYpoil MO  BOMPOCAM, BBIHECEHHBLIM Ha
CaMOCTOATEJ/IbHOE U3yucHUe. KOHTponb ocyLiecTBseTes Ha 3a4eTe.

1) HMocrouncTsa u nepoctatkn SMP- 1 MPP- apXUTEKTYp BEIYHCIHTENBHBIX
CHCTEM.

2)  Otnuyme NOHATHI NpoLEecca M MOTOKA B ONEPALMOHHBIX CHCTEMAX.

3)  TpoGneMEl CHHXPOHHM3ALMM 33124 NPY NAPaIebHOM NpOrpaMMHUpPOBAHHH,

4)  Cranpapr OpenMP. Haznauenue.

5)  Cyuwecrsyiomue peanusaiym cranaapra MPI.

6)  Tlporokonbl 0GMeHa TAHHBIMM MEKY MPOLIECCAMH.

7)  Hcnonezoanue yrunursl MPIRun.

8)  Ornajaka napassiesibHBIX IPHIIOIKEHHI.

9)  Meroauka oueHKH 3QPEKTHBHOCTH BHIYHCICHHIA,

10)  Peanuzaums MaTpu4HbIX aroput™MoB cpeacTamu MPI

11)  Pacnpenenennoe pewenue auddepeHumnansHbIX YpaBHEHHIA.

7. YYEBHO-METOJUYECKOE U MTHOOPMAIIMOHHOE OBECIEYEHHAE
JAUCHUTITIINHBI
4) OCHOBHAs TUTEpPaTypa
1. . Anronos, Anekcanap Cepreesuu. TeXHONOrMM NapajIeIbHOrO nporpaMMupoBanuss MPI u
OpenMP : yuebHoe nocobue ans Bysos mo Hanpasienuam 010400 "TIpuknagHas matemartvka
nHpopmarnka" u 010300 "dyHpameHTansHas HEGOpMaTHKA ¥ HHOPMALMOHHEIE TexHOMOrMH" / A.
C. AnToHOB ; MocKoRCKMi rocyfapcTBeHHbIl yHuBepeHTeT MeHH M. B. Jlomonocora (MI'Y) ; aer.



npeaucn. B. A. Canosruunii — Mocksa : Mockosekuii yuusepcurer (MI'Y), 2012 .— 339 ¢. : un.
— (CynepkomneiotepHoe oGpasosanue) — Bubnuorp.: ¢. 333-334 — ISBN 978-5-211-06343-3.

2. OcHOBBI NapanienbHOro MPOrpaMMHpPOBAHUA [DJICKTPOHHBIH pecypc] / borauée K.1O. - M. :
BHUHOM, 2013.

3. Mogenu napajienbHOro MporpaMMUpoBaHus [1eKTPOHHBIH pecype] / @enotos ULE, - M. :
COJIOH-IIPECC, 2012.

4. @enoros M.E. Mojenu napasiesibHoro nporpaMMHpoOBaHHs [DnexTponnsiii pecype]/ ®enotos
W.E.— Dnexrpon. TexcToBble nanHbie.— M.: COJIOH-ITPECC, 2012.— 384 c.

6) AonosiHUTEIbHAS JIHTEPATYpa:

1. KynnkoB U.M. Texnonoruu pa3paGoTkum NporpaMMHOT0 oBecredeHus Ais MaTeMaTH4ecKoro
MoZenHpoBaHus  (usnueckux npoueccos. Yacte 1. Hcnonbszosanue CYNEPKOMITbIOTEPOB,
OCHAIUECHHBIX TPaQUYECKUMH YCKOPUTEAMH [D1eKTpoHHbI pecype]: yueGHOe nmocobue/ Kynukos
HM.M.— DunektpoH. Texcrosble pmaHHbie.— HoBocubupek: HoBocubupckuii rocymapcTBeHHBIH
TCXHHUYECKHU yHHBepcuTeT, 2013.— 40 c.

2. Mopenn pacnpeiefieHHbIX BbIMMCEHHH [DNeKTPOHHBII pecype] / Tonopkos B.B. - M. :
OHUIMATIINT, 2011.

3. Texnonorus CUDA B mpumepax: BBefeHHE B NPOrPaMMHPOBAHHE rpaUUecKUX NpoLeccopoB
[DnextponHbiii pecype] / Canpepe Jik., Kangpor 3. - M. : IMK Ipecc, 2011,

B) IIporpammuoe oGecneuenne u Murepuer-pecypeb:

1. Jlabopatopust TlapannenbHeiX HHPOPMALMOHHBIX TEXHOJOTHMH Hay4yHO-MCCaE0BATENBCKOTO
BBIYMCITUTENILHOIO ueHTpa MI'Y http:/parallel.ru

2. MPICH: a high performance and widely portable implementation of the Message Passing Interface
(MPI) standard. https://www.mpich.org/

3. Opurunansi cranaapra MPI: http://www.mpi-forum.org/docs/docs.html.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHHUTNJINHBI
JIeKUMOHHbIE ayMTOPUM, OCHALIEHHBIE NOCKOH (s Mena Wiu MapKepa), SKpaHOM s
NPOEKUHOHHBIX CHCTEM, POEKTOPOM M HOYTOYKOM.
AYZMTOPUM NS TIPOBEJCHMs 3aHATHH, OCHALUEHHBIE COBPEMEHHBIMH NepPCOHabHBIMH
KOMMNbBIOTEPAMH, OOBEAUHEHHBIMH B JIOKAIBHYIO BBIYHCIMTENLHYIO CETh M YKOMILIEKTOBAHHBIMH
HEOOXOAMMBIM CHCTEMHBIM M MPHKIIAAHBIM MPOTPAMMHBIM 00€CeYeHHEM.



PaGouas mporpaMMa JUCIHILTHHEI COCTaBeHa B cooTBetcTBrH ¢ TpeboBanusamu OI'OC BO no
nanpaenennio 02.03.01 MaTtemaTnka ¥ KOMIBIOTEPHBIC HAYKH. _

Pa6ouyio porpaMMy COCTaBHII: TOLEHT Ka(eaprl @nmfﬁ/ A.C. Tony6GeB
Pertensent (pesicTaBUTENb PabOTONATEN) < /({é’—’f’fﬁé Rl (f"ft/ﬁj'i‘"}”“”‘-"‘fz"/}/
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(mMecto paGoTsl, gomkHoCTh, @UO, noanucs)

IIporpaMma paccMOTpeHa 1 0j100peHa Ha 3acenanuy kadenpsl @ullM
poToKoI Ne da or« 4y  of 2014" roja.

3aBeyrommii kadenpoi // i C.M. ApakensH

/

PaGoyas mporpaMma paccMOTpeHa W OfoOpeHa Ha 3acelaHuy y4eOHO-METOTHYECKOH
xomuccuy Hanpasienus 02.03.01 MaremaTHka ¥ KOMIIBIOTEPHBIC HAYKH
nporokon Ne_ 44 or«_Z9» 1 2015 roga.
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JIUCT NEPEYTBEPXJIEHHWA
PABOYEN NPOI'PAMMBI IUCUOUILIMHBI (MOIY JIST)

Pa6ouas nporpamma ogobpeHa Ha yueOHBIH IO

[IpoTokou 3acenanus kadeapbr No oT rozia

BaBenyronmii kKadenpoi

PaGouas nporpamMma ogo0peHa Ha yueOHBIH IOz

ITporoxon 3acenanus Kadeapsr No oT roja

3aBemyromuii kadeapoi

Pabouas mporpamma oo0pena Ha yueOHBIH roj

[Tportokou 3acenanus Kadeapsr No oT roja

3apenyrouuii kKadeapon




