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1. IEJN OCBOEHUA JUCLIMITJINHbI

MN3ydyeHre OCHOBHBIX IMOHSATUH ¥ MPUHIUIOB PaCIpeeIeHHON 0
JaHHBIX ¥ BEICOKOIIPOU3BOAUTEIBHBIX BEIYUCIICHHUH.

DopMmupoBaHUE NPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX IJIf pa
HapaIeNbHBIX IPOTPaMM C HUCTIOIB30BaHUEM CTAHIAPTH3UPOBAHHOTO HH
nepenaun coobmenutt MPI (Message Passing Interface) mma c

pacupeeaeHHON aMAThIO.

2. MECTO JMCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Jucunmuna «Pacnpenenennas oOpaboTka wHpOpMAANy Hax(
BapHATHBHOM YaCTH OCHOBHOH ITPO(ECCHOHAIBLHOM 00pa3zoBaTeIbHOM TP
K JUCIIUIUIMHAM TI0 BEIOODY.

JUcIMIIMHA JIOTHYEeCKH U COJEPKATEIbHO-METOIAYECKH CBI3aHa
TCOPETHUSCKUX JUCHUINIMH U IIPAKTUK IPEJIIECTBYIOIIErO IMepuoja (

(ApxHTeKTypa KOMIIBIOTEPOB, ANTOPUTMBI W ANTOPUTMHUYECKHE S3LIKY

YpaboTKH

3padoTKH
repeiica

MUCTEM C

JIATCS B

OrpaMMbl

C psaoM
)OyUEeHU

Teopﬁﬂ

BBIYUCIIUTENIBHEIX — IIPOLIECCOB M | CTIPYKTYp, CTPYKTYpel H®  alrOpUTMEI

KOMIBIOTepHON 00paboTkm mamHblX, CHCTEMHBIE W MATEMaTUYECKUE

CYNEePKOMIIBIOTEPHBIX TEXHONOTHH). {1 ycremHoro ocBoeHHs Kypea (

OCHOBEI

TYHACHTEI

TOJDKHBI: 3HATH YCTPOMCTBO W NPUHIMIE! (QyHKIHOHMpoBaHus OBM, umers

IpeACTaBIeHre O 0Aa30BEIX AITOPUTMAX U CTPYKTYpaxX HaHHBIX, YMETh II|

A3BIKY IPOrPaMMUPOBAHUS BEICOKOTO YPOBHSI.

3. KOMIIETEHIIN OBYYAIOIIEI'OCHI,
B PE3YJIbTATE OCBOEHUS JUCHUTIINHBI (MOIY.JISI)

B pesymbrare = ocBoeHMs = AUCIUIUIMHEL  OOydYaromuiics

ACMOHCTPHUPOBATE CICAYIOIUC IIpOCbeCCI/IOHSLJIBHBIe KOMIICTCHIIUH

¢ TOTOBHOCTb AHAJIU3HPOBATH Hp06JIGMBI H  HallpaBJICHW

TexHosorui nporpammuposanud (OITK-3);

POPMMUP]

DIMEHSATh

Yy EMDbBIE
zxomxeh

Da3BUTHA




® CIOCOOHOCTH IIPUMCHATE B HpO(iOeCCI/IOHaJ'II;;HOI\/JI HECATCIIBHOCTH (

METOABI U CPEACTBA AaBTOMATU3AUK ITPOCKTUPOBAHMS, IIPOMU3BOACTBA, U

1 OLIEHKHU KauecTBa IIporpaMMHoOro odecneueHus (OI1K-4).

CHOBHEIE

[IBITAHUN

B pesyneraTe  ocBOeHHs | OUCHMIUIMHEI  OOyYaroOINUCA | JMOMKEH
ACMOHCTPUPOBATL CIICAYIOUINE PE3YILTATLI ()6p&30BaHI/15{I

1. 3HaTb: KJIaCCI/I(i)I/IKaHI/IIO PacCIIpCOCTICHHBIX BBIYHUCIUTECIIbHBIX] CHCTCM,
MCTOJLI IMOBBIIICHUS IIPOU3BOOUTCIIBHOCTH BBEIYHMCIHUTCIBHBIX CUCTCM, IOOXOObI K
IIOCTPOCHHUIO HapalJICIbHBIX aJII“OpI/ITMOB;

2. ¥YMmerb: CaMOCTOATCILHO H3BJICKATH ITIOJIC3HYXO HAYYHO-TCXE HHYCCKYIO
I/IH(l)OpMaI_‘[I/IIO N3 Pa3jIM4yHBIX HCTOYHHUKOB, IIPUMCHATH H3YUYCHHBIC METOJbI HpI/I
IIPOEKTUPOBAHUY PACIIPENEIICHHBIX aJITOPUTMOB;

3. Buapern: HaBbIKaMM HCIIONB30BAaHMS COBPEMEHHBIX CPECTB |pEINCHUS
BBIYUCIIUTCIILHBIX 3a0a4 IJISA CUCTEM C pacnpeneneHHoﬁ HaMATBIO.

4. CTPYKTYPA U COAEP KAHWE JUCILIUTIIJIMHBI (MOJIY/JIS)

OO6was TpyIoeMKOCTh AUCHHIUIMHEL COCTABIILET 5 3a4eTHBle eAuHMIBL, 180
gaca.

Bune! yueOHoM paboTeL, topmss Texyimero
BKJIrO4Has i
O0bem KOHTPOJIA
CaMOCTOATEJIbHYI0 paboTy . |
yueOHOH y(QreBaeMoCTH (no
- jod CTYACHTOB |
=) E B ‘ paboTsl, ¢ HeOeHAM
Ne Pasnen 3 | 8 6 | HTpymoeMKocTs (B Hacax) j
” S H O NPAMEHEHHEM cemecmpua)
I JUACIUATITHEI 5 @ = ‘
Ol F 8| = £l oz o, | UHTEPAKTHBHEIX Dopma;
B EE % = 8 f MeTOoZIOR (B T[POMEXKYTOUHOI
= % =g O = gacax / %) TTECTALMH (M0
gl = ~ cemecmpam)
l. | Beenenue 6 1 2 el 4 (Hlee 0/0
2. | ApxutekrTypa

EE:H e eJIyeFI){HLIX L'CHTHE-

RACHpET 6| 12 |4|—|—| 8 |Kkp 0/0 KoHTpOIE Nel

BBIYHUCIIUTCIIBHBIX

CUCTCM
3. | OcuoBHBIE TOHSATHS Pei ,

EeHTHHT-
nmapaielIbHbIX 6 |34 |4|—|—| 8 |KP 0/0 |
KoHTpoJL Ne2

QITOPUTMOB
4. - , Peittunr-

Crangapt MPI 6 | 59 [20]|— 27| 70 | KP 27/57 ;

KOHTPOJIb No3
Bcero: 9 |36|— 27| 90 | KP 27/42 Jx3amed , KP




JIEKIAN

1. Beeaeune

Pacnpe;[eneHHBIe CHUCTCMbLI K PaclpeIeJCHHBIC BEIYNCIICHUA. Hpeﬂrnocmmm

Pa3BUTHUS BEICOKOTIPOM3BOAUTEINILHBIX BBEIUMCICHUI U COBPEMEHHBIE 10C
OO6nacTH HCITONIE30BAHUS PacpeieleHHBIX BIYUCICHUH.
2. ApxuTeKTypa pacnpeaeeHHbIX BBIYHCAHTEIbHBIX CHCTEM
MeToasl ¥ E€OWHHUIBI OYCHKH IIPOM3BOIUTEILHOCTH BBIMUCII

CHUCTCM.

[MKCHH .

TEJIGHLIX

OcHOBHBIC HaIlpaBJICHUA Pa3BUTHA BBICOKOIIPOU3IBOLHTCIIbHBIX

koMIbroTepoB. [lapamrensHas o6paborka. Konseitepras oOpaboTka.

Knaccupukarus Onuama. SISD-, SIMD-, MISD-, MIMD-
MyneTanporeccopsl ¥ MYJBTHKOMIIBIOTepBl.  CucteMbl ¢ 0
pacnpenenenHoil nmamateio. NUMA- apxurexktypsl. MPP-cucremsr. Kii
CHCTEMBI. MeTa-KOMITBEIOTHHT.

3. OcHOBHBbIE IOHATHSA NAPAJIIEJbHBIX AJITOPUTMOB

PacnapanienuBanue anropuTMOB Ha OCHOBE JaHHBIX., Pacmapaiui
AITOPUTMOB HAa OCHOBE 3aad. ABTOMATHUECKOE paclapaljieIuBaHue U
IPUMEHUMOCTH.

Crenenp napajuienn3sMa YUCICHHOIO rOPUTMa. AJTOPUTM CHE
3epHUCTOCTE. Y cKopeHue u 3P HEeKTUBHOCTD MTapalIeIbHOTO aJlTOPUTMA.

3axoH AMaans U ero NpakTH4eCKUH CMBICI.

4. Cranpapt MPI

Hasnauenue u uctopus pa3isuTus ctangapra. Mysnstumnardopme
HE3aBUCHUMOCTH OT SI3bIKA.

Knaccudukamus @yuxuuit MPI. bazoBsle TUIBI JaHHBIX.

Nanumanuzanuum u 3akpeitue MPI-poneccos.

KomMMyHHKaIMOHHBIE OITEpalliyl TUIA «TOYKA-TOYKa.

KomnnexTuBHEIE Olepaluy Nepeiadn JaHHBIX B TPYTIIE MPOLIECCOB.

PaboTa ¢ rpynnamy nporeccoB 1 KOMMYHUKATOpaMH.

HpOPBBOILHBIe (HOHBSOB&TGJ’IBCKH@) THUIIBI JaHHBIX. YmnakoBka u pac

CUCTEMBI.
men u

\CTEpHBIE

>JINBaHUE

'paHHIbl

AnBaHMSI.

HHOCTL H

[1aKOBKA.




DopMHupOBaHKE TOMIOJIIOTUH TPOLIECCOB.

JlaGopaTopuble paGboThI

JlabopaTtopnas pa6ora Nel

3uakomctBo ¢ MPI. Hacrpoiika cpemsl mporpaMmupoBaHus. |
nporpammy A ompejenenus obiuero yucna mpoueccopos (MPI Con
MHIUBHyansHoro HoMepa npouecca (MPI_Comm Rank), BEIBOga um
kinactepa (MPI_Get Processor Name).

JlaGopaTopnas paGora Ne2

{armucaTb

m_Size),

°H y3J10B

Hanucare IIporpaMmy, HCIOJIb3Y:A 6JIOKI/IpyIOH_[I/Ie KOMMYHUKaIITUOHHBIC

¢ynxmun (MPI_Send, MPI_Recv), peanusyronryro anropuT™ Inepeavr
I10 IByM KOJIbIIaM: HEYETHEIE IIpoLeccopa o0pa3yroT 1 KOJIblo, YeTHEIE —

Moaudunuposars nporpamMmy, ncronssyro gyukruo MPI Sendre

JlaGopaTopnas patdora Ne3

Wcnionesys dynxkuum MPI_Bceast/MPI Gather/MPI_Allgather/MP|
HAIUCATh MapajlIe/IbHYIO IPOTpaMMy, Pealru3yIoNIyIo MapajiiebHbIH ¢
CKaJIIPHOIO YMHOKEHHS BEKTOPOB,

JlaGopaTopuas paGora Ned

1) PeanusoBaTh mociieoBaTENBHEIA ANTOPUTM YMHOMKEHHS MAT
BEKTOpP, NOJIYYWUTHh 3aBHCUMOCTH BPEMEHHU peali3aldyl alTOPUTMA OT
MaTpPUIIEL.

2) PeammsoBarh mapamienbHbIA CTpOI‘IHO-OpI/IeHTHpOBaHHBIﬁ 4
YMHOXEHUSI MATPULBI HA BEKTOP, BEIYHUCIHTL BPEMs PEAH3ALAY AJIrOPH”
4, 8 mpoueccopax st pasmepa Matpuiisl ot 100x100 o 1000x1000.

3) Beraucauts yckoperue u 5)(GeKTHBHOCTD Hapaie bHOTO anrof
CPaBHEHHIO C [IOCJIIOBATEILHBIM B 3aBUCHMOCTH OT pa3Mepa MaTpPUILLLL.

JlaGopaTopuas paGora Ne5

1) PeamuzoBarh mocnefoBaTe/bHBIN aJlrOPUTM yYMHOMKEHHS MaT]
MAaTPHILy, TMOIYYUTh 3a8BUCUMOCTh BPEMEHHU PEaNu3aldy ajropuTMa OT

MAaTPHIIEL.

JaHHBIX

BTOPOE.

V.
[ Scatter
JITOPUTM
DUIILI Ha

pasmepa

JITOPUTM

'Ma Ha 2,

HTMa I10

PHUIILI HA

pasmepa




2) PeamuszoBaTh TapaJUICNBHBIA AITOPUTM YMHOXEHHS MAT]]
MaTpully B CiIy4dae, Korma | Marpuma CTpOYHO-CIOMCTO, a 2 -
pacrpeneeHs! o MPOLECCOPaM, BEIYUCIUTE BpEeMs peaji3alii alropH]
4, 8 mponeccopax s pazMepa Marpuiisl ot 100x100 zo 1000x1000.

3) Beraucnuts ycxopeHue u 9 (peKTHBHOCTD TApaIeNsHOT0 alro)

CPaBHCHHUIO C ITOCIIEAOBATEILHBIM B 3aBUCUMOCTH OT pasMepa MaTpUIlbl.

3. ObPA3OBATEJIBHBIE TEXHOJIOI'UH

¢ JICKOIMOHHO-CCMHHAPCKasA

cucreMa  oOyueHust  (Tpaju
JIEKIIUOHHBIE U 1a00paTOpHBIE 3AHATHS);

* o0yueHne B MajblX TIpyINax (BBIIOJIHEHHE JaGOpPaTOPHBIX

TPYIIIax U3 ABYX WIN TPEX YEIOBEK),

pacydeTa U NNPOCKTUPOBAHUS OIITMYCCKHUX JleTallel ¥ OITHYECKUX CI/ICTGM);

® JIPUMEHCHUC MYJIbTUMERUA TEXHOJIOTHHU (HpOBe,Z[eHI/IC JICKIIH(

CCMHUHAPCKNUX 3aHATUH C IPUMCHCHHEM KOMIIBIOTCPHBIX IIPE3EH1

AEMOHCTPAIMOHHBIX POJIMKOB C IIOMOIIBIO IpoekTopa Ui DBM);

I/IH(i)OpMaHI/IOHHO-KOMMYHI/I KaIlTMOHHELIC TCXHOJOTHUHN

(ripu
MH(QOPMALMOHHEIX TEXHOJNOTHH JUIS MOHMTOpPHHIA TeKymell ycret

CTYJIEHTOB ¥ KOHTPOJIS 3HAHUIR).

MacTep-KIacchl (IeMOHCTpalUs Ha Tab0paTOPHBIX 3aHATHAX [P}

HIbI Ha

HCJIINKOM

'Ma Ha 2,

DHTMa I10

[MOHHBIE

pabor B

AHIIHUTIOB

DHHBIX U

2000507007

MCHCHUEC

AeMOCTH

, 6. OHEHOYHBIE CPEACTBA JJIsI TEKYHIETO KOH
YCIIEBAEMOCTH, IPOMEXKXYTOYHON ATTECTALIMU 110 I’
OCBOEHUSI  JUCHUAILIMHBI n YUYHEBHO-METO/AUN

OBECIIEYEHUE CAMOCTOSITEJIBHON PABOTBI CTY AEHT(
a) Bonpockl K peliTHHI-KORTPO110:
Pevimune-konmpono Nel
1. Kakwe CyImecTBYIOT eIMHULBI W3MEPEHUsS IPOU3BOIATE]
[lpusenure wu3BecTHBIE Bam OIEHKH NPOM3BOAUTENBHOCTH BBIYKCIH

CHCTEM.

TPOJIS
'OI'AM

lﬂ CCKOE

BHOCTH?

I'CJIBHBIX




2. Tlpusenute KJIaCCH(PUKALUIO BBICOKOIIPOU3BON TE/ILHBIX
BRITMCIUTEbHEIX CHCTEM IO OpraHu3allidl OINEPaTUBHON IaMsTH. |YKaKuTe
JOOCTOMHCTBA M HEIOCTATKU KaXKAOTO KJIACca CHCTEM.

3. llepeuncnure apXUTEKTYpPhl BBIUHUCIUTENLHBIX — CHUCTEM corﬂacﬁo

knaccudukanmy OIuHHA.

4, ﬂaﬁTe CPaBHUTC/IPHYHO  XapaKTEePUCTUKY MOJCILIM  Hapajuie/iniMa

JAHHBIX ¥ Napajljien3Ma 3a1ad.
5. ChopmynupyiiTe ompejeieHre CTelleHH apajuleid3mMa  ajl
YCKOpeHHs 1 3(Q(OEKTUBHOCTH [TApalIENIbHOTO aIrOPUTMA.
6. Omnpenenure CpenHIOO CTEIICHb Napajuieu3Ma alrOPUTMA CJIE
CKaJLIPHOI0 YMHOKEHHS BEKTOPOB, YMHOXKEHHSI MATPHUIIBI Ha BEKTOD.
7. llpuseaure IpUMEpPEI alrOPUTMOB, O0JIANAIOINX UACANBHOI (
napajienusma.
8. BoiBemure Qopmyny 3akoHa AMIans M TOSACHHTE €€ MPAK’
CMBICTT.
Pevimune-xonmpons Ne2
9. IlpuBennTe IpHUMEpPE! JIOKAIBHBIX M TINOOATLHBIX KOMMYHHKA

(ynxmuit MPIL. OTiarane GIIoKUpyomuxcs 1 HeOIOKAPYIOUIIXCS BEI30BO!

10. Oyskuuy  vHAOManM3anus H o 3asepimeHdss  MPI
Ornpenenenne KoaU4eCcTBa U paHra rnpoieccos. Ilpumep.

11. ®ynkmun  npuema/tiepeaun  cooOneHUR MEXIY  OTII
IIPOLIECCAMH.

12. I'pynmoBsle  (KOJNIEKTHBHBIC) B3auMomeicTBus. Pacchlnka
coobmmenus mpoueccam. CO0pra JaHHBIX OT MPOLECCOB.

13. I'pynnoBele  (KOJIEKTUBHBIE) B3auMojeiicTBus: Pacchluika
coobuienus npoueccaM. Coopka gacTeil cOOBIIEH NS ¢ IPOIIECCOB.

14, OyHKnMHM  HDOAJEPXKKM  pACIPEACNCHHBIX  OMepalyii:  BEIT

r100albHEIX ONEpalui ¢ BO3BPAaTOM pe3ylbTaTOB B  [JIABHBIM

BBITIOJTHEHHE ITI0OANBHBIX ONEpaluil ¢ BO3BPATOM PE3yJIBTaTOB BO BCE IIf

CHHXpOHM3AIHS IIPOIECCOB.

rOpUTMa,
AVBAHUS,
TeNeHbIO
'UUEeCKUI
J,HOHHLix
3
DOIPAMM,
2 ILHBIMA

1[eJIOTO

qaCTeﬁ
OJNTHEHUE

[potiecc,

DOITECCEI.




Petimunz-xonmpons Ne3

15. Tuner  pmamHbix B MPI:  GasoBele u  mpousBomHBIE. (CIIOCOGEI

KOHCTPYHPOBaHUS IIPOU3BOTHBIX TUIIOB. [IprnMepsl.

16. YnakoBka u pacnakoBka ganebeix B MPL [pumep.

17. I'pynmel npoueccos. Co3nanue HOBEIX rpymi. [Tonyyuernue urdiopmaliym
o rpynnax. [Tpumepsl.
18. KoMMyHMKATOPEL. ITousitue HHTPAKOMMYHUKATOPH 1

UHTepKOMMYHHKaTOpa. Co3gaHne KOMMYHHKATOPOB, YAaIeHHEe KOMMYHI
orepalid  HaJ KOMMYHHKaTopaMu. OyHKIUM I WHTEPKOMMYHI
[ Ipumepsr.

19. Tonomorun mponeccos. [lekaproBa Tomosorust. OyHKLHS
Oynkuus pazdbuenus. [Ipumepsl.

20. Tornonorun mponeccos. Tomonorus rpada. OyHKIUM Ui |
ToroJjiorueit rpada. OyHKLIUS ONIpeie/IeHUs THITA TOIIOJIOTHH.

0) JK3aMeHAIHOHHDbIE 3a]a4H:

KaTopos,

KaTOPOB.

CIBUTA.

aboThl C

1. HanuimuTe mporpamMMy, HCIONbE3Ys OIOKHPYIOIIHE KOMMYHUKAI[MOHHbIE

dynximn (MPI_Send, MPI_Recv), peanusyromryio CIEAYIOIIUA anropuTM: Ha

HyJIEBOM IIpolleccope HMHUIManu3upyercs mnepemenHas (float a);
MPOIECCOP PacchlIaeT MEPEeMEHHYI0 a4 BCeM IPOILeccopaM, BKIIIOYAs ¢aM
NOCIe MOJIyYeHMs [EePEeMEHHOM a BCe IMPOLECCOpPhl HPUOABIAIOT K
WHIWBUYAIbHEIH HOMEpP MW IepejlaloT Ha HyJIEBOU Mporeccop;
IIPOLECCOp IONy4aeT OT BCeX IPOLECCOPOB JaHHLIE W BBIBOOUT HA
(opmaTe: HOMep mpolieccopa, IepeciaHHoe UM 3HaUYEHUEe IEPEMEHHO a.

2. Hamnummure nporpaMmmy, UCIIOJIB3YS OJ10KY
kommyHHKaoHusle Qynkiuy (MPI_ Send, MPI_Recv), peanusyroyio :
mepenavn JaHHBIX 110 KOJIBILY: O4epelHON IpoIeccop A0KuIaeTcs cooll

MPENBIIYIIET0 K IOTOM IIOCBIIAET CIEAYIOIEMY MPOIIecCy.

HYJIEBOU
hro cebs;
el cBoM
1yseBon

IKpaH B

pyromue
JICOPUTM

[IEHUS OT

3, Hanwmmre mnporpaMmy, HCIIONB3YST KOMMYHHKAIHOHHEIE (DYHKIMH

(MPI_Isend, MPI_Irecv), mnepenaioiiyro IBYMEDPHLIM MACCHB MEK/)

IIpolLiecCOpamH.

/ IByMs




l. Hamumwure nporpaMMy, HCIONB3YyS KOMMYHUKAIIMOHHYIO (DYHKIIHIO

(MPI_Sendrecv), peanusyrolyro ajiroput™M Mepegadyyd JaHHEIX 10
OYepeNHOHN IpoLeccop MOXKHIAEeTCss COOOLIEHUS OT NPEeABLAYIIEro
IIOCBUIAET CIIEAYIOIIEMY IPOIECCY.

B) CaMocTosiTe/IbHast paGoTa CTY1E€HTOB:

KOJIBLLY:

M IIOTOM

b, HOI[FOTOBKa K TCKYIICMY KOHTPOJIO U HpOMe}ICYTO‘—IHOﬁ ATTECTYIMN.

2. TloaroToBka K JabopaTopHbIM paGoraM U O(QOpPMIIEHHE OT{IETOB IO

pesynbpTaTaM U3 BBEINONHEHUS. KOHTpONb ocyllecTBIsSCTCS Ha 3aHSTHS
YCTHBIX OTBETOB Ha BOIPOCH! IPEIIOAABATEIS 110 COACPIKAHNIO OTHUETA.

3. Palota ¢ 1ONOAHUTENBHON IIUTEPATYPOH 110 BOIIPOCAM, BEIHECK
CaMOCTOSITEIbHOE U3yueHne. KOHTPOIIb OCYIIEeCTBIISIETCS Ha 3a4eTe.

1) HocromnctBa u  Hemoctatkn SMP-  uw MPP-  ap

BBIYMCIIUTCIIBHBIX CUCTCM,

X B BUJE

HHBIM Ha

XKUTEKTY P

2) Omnnune NOHATHH IpoLecca U MOTOKA B OIEPaiOHHEIX CHCTEMAX.

3) IIpobGremsr CUHXPOHHU3ALUA 3a71a4 npu napal
IIPOrPaMMUPOBaHUH.

4) Cranmapt OpenMP, Hasnauenue.

5) CymectByromue peamusaiuu craggapra MPI.

6) Ilporoxoisbl 0OMeHa TaHHBIMU MEKIY IIPOIECCaMHU,

7) Hcnonezosanne yruautsl MPIRun.

8) Ornaaxa mapajulenbHbIX IPUI0KEHHUH.

9) Metoauxa oreHkr 3G GeKTUBHOCTH BEIYUCIEHUNA.

10) Peanusanus MaTpUuHBIX alropuTMOB cpeacTeamu MPI

11) Pacnpenenennoe pemenve nudhepeHIHaNbHBIX YPaBHEHHIH,

UICJIEHOM

PacmperniesieHre  BHUIOB ~ CAMOCTOSTENLHOM — paGoThl MO pasjenam
TACLIUTITHHBL:
N Paszen QUCHHILIMHEI Bujg (PC
/1 SRS (1 | @ 3)
. | Beenenue 2 2
2. | ApxuTeKTypa pacupene/leHHbIX BEUHCIUTENbHBIX . 5
cUCTEM
3. | OCHOBHbIE IOHSTHS NAPAUIENBHBIX AITOPHTMOB 2 6




4. | Cranmapt MPI 20 | 4 10
Beero Qqé ijl( 24 4
r) Ilpumepubie TeMbI KypcoBbIX paGoT:
1) Uncnennoe pemenue cpenctBamd  MPI  aBymepHOro  HesfrHEHHOTo

YPaBHEHUS TEIUIONPOBOJHOCTH METOJOM ITPOJOJIBHO-IIONEPEUHOH ITPOTO!
2)UncneHHOE pelleHUe

YPaBHCHN TCIUIOIIPOBOAHOCTH € IIOMOIIBIO CXCMBI PaCIICIVICHU

KH

cpepcrsamu  MPI  nBymepHoro HenpHeHHOrO

3)Uncnennoe pemenue cpejpcrsamu  MPI  gBymepHOTrO HeJIHEHHOTO

YPaBHCHUS TCIIIOIIPOBOIHOCTH ¢ IIOMOIIBIO CXEMEI HPEeAUKTOP-KOPPEKTO

4) Yncnennoe pemenue cpeictBamu  MPI  tpexmepHOro
YPaBHEHHUS TEIIOMPOBOAHOCTH ¢ IIOMOIIBIO SIBHOW PAZHOCTHON CXEMEI
5) Uucnennoe pemenue cpeacrsamu MPI nsymeproro ypasHenus |

UTCPAlITMOHHBIM METOOA0M Beﬁ,ﬂeﬂﬁ

)

JIMHEHHOT0

Iyaccona

6) Yucnennoe pemenue cpencreamu MPI aBymeproro ypasaenus l[lyaccoma

METOAOM OJIOUHBIX UTEpaIlHii
7) MonemmpoBanue cpencrsamMu MPI Iporececa B3anMOIeHCTBHS
4aCTHUIl ¢ IOTOKOM Ta3a
8) Hucnennoe penrerne cpencrsamu MPI 1BymMepHOTro ypaBHeHws I
9) Berauciienye paHra Ipou3BOIbHOM MATPHUIIE! cpeacTBaMu MPI
10) Monenuposanne cpenctBamu MPI nponecca IpoXoKIeHHs H

4yepe3 IIaCTUHY

7. YYIEBHO-METOANYECKOE n NHOPOPMAIN
OGBECIIHEYEHUE JUCHUAIIINHDBI

a) OCHOBHAafl JINTepaTypa

l. Auronos, Anekcanap  Cepreesud. Texwosormm — mapai]

nporpammupoBanuss MPI u  OpenMP yueOHOe mocobue I B
HanpasieHuam 010400 "IIpuknannas Maremaruka W uH(oOpMaTHKa' ¥
"OynpamenTanbHas HHGOPMATHKA W MHMOPMAIMOHHBIE TEXHOIOTHH"

AHTOHOB |

MockoBckuil ToCymapcTBEHHBIM — YHHUBEPCUTET HMMEHH

JIomonocoa (MI'Y) ; aBT. mpemuci. B. A. CagosHnyuit.— Mocksa : Mo

TBEPABIX
peHoca:

HTPOHOB

OHHOE

€IIBHOTO
y30B 10
010300
/ A. C.
M. B.

KOBCKU




yausepcurer (MIY), 2012 339 c.:
oOpasoBanue) .— bubimuorp.: ¢. 333-334 — ISBN 978-5-211-06343-3.

HJI.

(Cynepromn

2. OCHOBBEI IapajlIeNbHOTO IMPOrPaMMUPOBAHUS |[DIEKTPOHHLIN |
K.IO. M.: LMHOM, 201
http://www.studentlibrary.ru/book/ISBN9785996309399 .html

-

Boraués 3

IOTCPHOC

hecypc] -/

3. Mozenu napaniensHOro MporpaMMHpPOBaHMs [DIeKTpOHHLIA pecype] /
®enoton N.E. - M.: COJIOH-ITPECC, 20112. -
http://www.studentlibrary.ru/book/ISBN9785913591029.html

4. denoToB N.E. Mopenn apajyiebHOro IpOrpaMMIitpOBaHUS
[Onexrpornsri pecypc]/ ®enoroB M.E.— DiekTpoH. TeKCcTOBBIE AaHHKE.— M.
COJIOH-TIPECC, 2012. — 384 c.— Pexxum JIOCTYIIA!
http://www.iprbookshop.ru/20877.— DBEC «IPRbooksy.

0) AonmoIHUTEIbHAS JINTEPATYA:

.. Kymukos MM. Texnonorun pa3paGoTKH NpOrpaMMHOIO o0e¢IedeHus
AJIA  MaTEeMaTHYECKOTO MOJEIMPOBAHMA (Qu3uueckux nporeccos. Yacrts 1.
Hcronb3oBanue CylepKOMIBIOTEPOB, OCHAIICHHBIX TPaQUIeCKUME YCKOYUTEIIAMH
[Onexrponnbiit  pecypc]: ydebHoe mocobue/ Kymukos W.M.— 3mekTpoH.
TeKCTOBble  naHHble.—  Hosocubupek: HoBocubupckuii rocy)lapﬂBeHHHﬁ
TexHudecknid  yHusepcuter, 2013~ 40 c—  Pexum  jocryna:

http://www.iprbookshop.ru/45044.— DBEC «IPRbooksy.

2. Monenu  pacrpeneNieHHBIX  BBIYHCTICHUM [DnekTpoHmbIi  pdeype] /
Tonopkos B.B. - M. OUSMATIINT, 2011, -
http://www.studentlibrary.ru/book/ISBN5922104950.html

3. borauér K.IO. OcHoBBI [apajyieabHOro IPOrPaMMi{POBAHHS
[Onexrponneii  pecypc]: yuebHoe mocoGue/ Borauds K.IO.— DiexTpom.
TeKcToBble maHHble.— M.: BMHOM. JlaGopatopust smanuii, 2015 — B43 c—
Pexxum moctyma: http://www.iprbookshop.ru/20702.— 3BC «IPRbooks.

B) llporpammuoe oGecnneuenne n Unrepuer-pecypesbi:

1. Jlabopatopus ITapaniensHerx HHGOOPMALMOHHLIX TeXHONOTHH (HaywHo-

UCCIIeI0BATEIIECKOIO BRIYUCIUTENBHOTO HeHTpa 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. Opurnnans cranapra MPI: http://www.mpi-forum.org/docs/docs.html.

8. MATEPHAJIBHO-TEXHUYECKOE OLECITEYEHUE

ANCHUITJINHBI

JlekLMOHHbIE ayqUTOPUH, OCHALUEHHEIE JOCKON (/IS Mena Wiy
SKPaHOM UL IPOCKUHOHHEIX CHCTEM, IIPOSKTOPOM ¥ HOYTOYKOM.

AynuMTOpHH JUIL TIpOBENEHMs 3aHSATHH, OCHAIIEHHDbIE COBpe

[ICPCOHAIIBHBIMHU KOMIIBIOTEpaMu, O6’be,L[I/IHéHHBIMI/I B JIQ

rapxepa),

CHHBIMH

KaJIbHYIO

BBIYUCIIUTCIBHYIO CETh U YKOMINICKTOBAHHBIMHA H606XOI[I/IMBIM CUCTGMHBIM U

IIPUKIIAHBIM IIPOTPAMMHBIM 00eCIIeueHrEM,




Pabouas IIporpaMma  AJUCHOHUIIJIMHBI COCTaB/IeHa B  COOTBET¢TBUH C

tpeboBanusiMu  OI'OC BO mo manpasnenmo 02.03.03  MaTtemalrinyeckoe

obecrnieuenue u AJIMAHUCTPUPOBAHUE MH(DOPMAIIMOHHEIX CUCTEM.

Pa6ouyto nporpammy coctaBmit: goreHT kadeapst GulIM
A.C.Tony6eB :

PeriensenT (peACTaBUTENE pa60Toz[aTe§
s, pectssmrs L8 T (oprs *
/A & 7

(mecTto pabotsl, nomkHoCcTs, GHO, noanucs)

[Mporpamma pacemoTpeHa 1 ogoOpeHa Ha 3acenanuu Kadeaps: PullM

nporoxon Ne_ /¢, or« 74 » Oy 2014 roga.
3aBenyroumit Kadeapoit = C.M. Apaxeifsi

Pabouast mporpamma paccMoTpena u omoOpeHa Ha 3acelaHuH | y4eGHO-

MeToJu4YecKoi KoMuccun HanpasieHus 02.03.03 MartemaTuueckoe obed¢rieuenue

Y aIMUHUCTPUPOBAHUE HH(DOPMAITMOHHLIX CUCTEM

mpotokon Ne f{¢y o« /d» = ©tr 20],:_5‘_'__/,1'193513.

[IpencenaTens koMHuCCHA = C.M. Apaxeysin




_JUCT HEPEYTBEPKAEHNSI
PABOYEHN NPOI'PAMMBI AU CHUATIJIMHBI (MOAY JI51)

PaGouas nporpamma oo6pena Ha L0/ 7 -0/ yueGuIit o

IMporoxon 3acenanus kadeapst No or 5%, /7 rona

3asenyroumii kadenapoi | / 445«:%{2:24",%/ .l
A

Pabouas mporpamma omgoOpeHa Ha yueOHBIN Toj

ITporokoin 3acenanus kadeapsl Ne oT rojia

3aBenyrommii kapeapoi

PaGouas mporpamma omoOpeHa Ha y4eOHBIN T/

IIporokoi 3acenanus kapeapsl Ne oT roza

3aBenyrommit kadenpoii




