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1. HEJIA O
HNsyuenue o
JaHHBIX U BBICOK

Dopmuposa
apajuIeNIbHBIX TI
nepengadn  coob

pacnpeneneHHon

2. MECTO

Jucrunama

BApUATUBHON Yac

BBIYHCIHTEIBHEIX
KOMITBIOTEPHOM ¢
CYIEPKOMIIBIOTED
JIOJI’KHELI, 3HATH

IIpencraBiicHHUE O

)YCBOEHMUS TUCHANIJIMHLI

OIIPOU3BOIUTEIBHBIX BEIYHCICHUI.

HUE IPAKTUYECKUX HAaBBIKOB, HEOOXONUMBIX IS
POIrpamMM € UCIOIB30BAHUEM CTAHAAPTHIUPOBAHHOTO
mennid  MPI - (Message Passing Interface) ms

IIaMATEIO.

AUCIHUILINHBI B CTPYKTYPE OITOIT BO

a «Pacnpenenennas ofpaGorka mHbOpMamum» H
TH OCHOBHOH IpodeccuonalibHON 06pazosaTebHoil
K JUCIUTIIHHAM II0 BEIOODY.
Juctumimnaa TOTHYeCKH U COJEPIKATSIILHO-METOHICCKH CBI3
TCOPETUHCCKUX JUCIUIIME U NPAKTUK NPEAIeCTBYOUEro HePUO;

(ApxuTeKTypa KOMITBIOTEPOB, AJIOPUTMEI M aNrOPHTMAYECKHE SI3h]

00paboTku naHHBIX, CHCTEMHbBIE W MareMaTHyeck

CHOBHBIX IOHSTHM U [IPUHIHIIOB '|f)ElCﬁ["[pGJ,IGJ][e]%II-IOi[

I[IponeccoB H u

CTPYKTYP, CTpyxTyphI
HBIX TEXHONOTHH). [l yCIelHoro ocBoeHUs Kype
YCTPOHCTBO W MNPHHLIHUILI (DYHKIHOHUPOBAHUSL ]

0a30BEBIX aJlTOPUTMAaxX U CTPYKTYpax JaHHBIX, YMECTDL

A3BIKH ITpOorpaMmM

‘. 3. KOMIIETEHIIMH OBYYAIOINEIOCH, OOPMUPYEMBIH
B PE3Y.JII>TAT1£J OCBOEHUS JIUCITATTJIUHBI (MOIYJIsT)

B pesyabTare OCBOEHUS JTHCIATIIAHEI oOyJaroruics JoJIKeH
ACMOHCTPUPOBATE CEAYIONINE IPO(ECCHOHABHEIE KOMIIETEHINHN:

® TOTOBHOCTH aHAIM3UPOBATh TPOOIEMBI ¥  HAIPaBICGHUS pasEHTHS

TEXHOJIOIUH TIPOTY

1POBAHMS BEICOKOI'O YPOBHSI.

ammuposanus (OITK-3);

rrTepelic

AXOJIUTCSI

Ha C PIAOM

yuls

obpabork

I

—_—

paspaboTk
a

CHCTEM

>

(=

[IporpaMme,

—

A 00yHueHMSs
ku, Teopus
ANrOpPUTME]
OCHOBEI
a CTYIEHTE
BM, nmerTs

OPUMCHSATI




®
METOJBI U CPEJIC
1 OLICHKH Ka4yecT
B
JEMOHCTPHUPOBAT
l. 3mnarp:
METOABI TTOBBIIIIE
IIOCTPOCHUIO TTap

2. Ymern:

UHPOPMAITHIO K3

CIIOCOOHOCTDL MPUMEHSTH B ITPO(ECCHOHAIBHON JeATeIbHOC]
B2 aBTOMATH3ALUMHU TIPOCKTUPOBAHMUSI, [IPOU3BOICTRA
Ba niporpammuoro obecnedenust (OITK-4).

pesyJbTrare

OCBOCHMS  JMCUMIUIMHLI  obyuaronuiics
b CIIEIYIOIIHUE Pe3yNETaThl 00pa3oBaHus:
KIACCU(PUKALMIO PACIPEIETeHHBIX BLIIUCTHTEbH
HUSL TIPOU3BOJUTENEHOCTH BBIYUCITUTELHBIX CHCTEM
AJIETIbHBIX aJITOPUTMOB;

CaMOCTOSITEIbHO M3BJIEKATh IIOTE3HYI0 HAYYHO-T

Pa3/IMYHbIX HUCTOYHHKOB, MPHUMEHATH H3YUCHHDLIC 1

M OCHOBHBI

, ACIIBITaHN

LIX CHCTEM

, TIOJIX OB

CXHHYCCKYK

ICTOALL 11D

JOTDKE]

i

-

2

<

e

==

IPOCKTHPOBAHUH paclpegelIeHHbIX alT'OpHUTMOB,
3 Bﬂaﬂ[eT HaBBIKaMH HMCIIOJIB30BaHHA COBPCMEHHBIX CPCICTE pelneHus
BBIHHUCIIUTEIILHBIX 3a0a4 IJIS CHCTEM paC‘:Hpe,Z[E)JIBHHOﬁ IIaMsITBIO,
4. CTPYKTYPA " COJEPKAHHUE AUCIHAIIJINHBI (MOJY JIST)
OOwIast TPyOEMKOCTS JIUCIUILTHHBI COCTABISIET S5 3aUeTHEIE eUHuLBI, 180
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JIEI{III/Il

1. BBenelfe
Pacnpenenennsie cucremsr u pacnpeneneHnele Bpranucnenus. [pemnocem

PAa3sBUTHSA BbLICOKOIIPOU3BOAUTENBHBIX BBIYUCIEHUN U COBPCMCHHBIE JIOCTHUIKCHMS,

O6nactu HCITIOJIL3OBAHUS PACHPCACIEHHBIX BEIYHUCIIEH M.

2 ApaneKTypa pacipeaeseHnblX BEIYHCIHT eI LHBIX CHCTEM

MeTonbl M eOUHUIEI OLEHKH
CHCTEM.
OcHoBHEIE HaIpaBIeHuUs pa3BUTHS

KomIpIoTepoB. [apaiensuas obpaGorka. Kouseiiepnas o6paGoria.

SIMD-,

Knaccudukamus Omurna.  SISD-,

Mynbsrunponeccopsl B MyJIBTHKOMIBIOTEPEL.
pacnpeneneHHon

CHCTEMBI. MeTa-KOMIIBIOTHHT.

ITPOMU3BOIHTCILHOCTH

BEICOKOITPOMU3BOAUTEIIEHEIY

MISD-,

Cucremel

namsithio. NUMA- apxurexTypel. MPP-cucTeMsl.

3. OcuoBubIe INOHATHS NMapaJjieNbHbIX ANropuTMOB

Pacnapaﬂn CIIMBAaHHE aJIrTOPUTMOB Ha OCHOBE MAHHEIX, P aclapaieuBang

allTOPUTMOB Ha OCHOBE 3aJ1a4. ABTOMaTHUSCKOe pacliapajiieniBaHue

[NPpUMEHHUMOCTH.,

Crerenn IMapajjienusMa 4YUCIEHHOrO aJITOpPUTMA. Anr OPHUTM CHBAWBAHS,

3epHUCTOCTE. YeKopeHue U 3 (GeKTHBHOCTE MapajuieIbHOTO alropUTMA.

3axon AMIAIIS U ero IPaKTHIECKHI CMBICI,

4. Crannapr MPI

HasnadeHnwe w ucTopust passuTHs CTaHmapTa. MynprunnargopmentocTs 1

HE3aBHCHMOCTE OT SI3BIKA,

Knaccuduxanust Gynkipit MPIL. Bazosbie THITE [AHHEIX.

WMuvnuanus3aniy 1 3akpeITHE MPI-nponeccos.

KOMM}’HHK&HHOHHB}G OII€PaluK THIIA «TOUYKA-TOUKAY.

Kosexrushbie oneparu mepeadu nagHbIX B IpyIIIe IIPOLIECCOB,

Pabora ¢ rpynmnamu mponeccos 1 KoMMYHEKATOPaMH.

[IpousBosinbIe (IT0IB30BATENLCKHE) THIIBL JAHHBIK, YTIAKOBKA U pacrakoBka.

BBIYACIHTENILHBI

MIMD-cucremp].

¢ | obuiei

U TPaHHIIE

KacrepHbie

iy

X

>




Gopmupos

JlaGoparo

JlaGopaTopuast pa6ora Nel

3nakomeTBo ¢ MPI. Hactpoiika Cpelbl  IPOTPAMMUPOBAHML

IIporpamMmmy JiJIst

MHIUBHIyanpHOTO HoMepa mpouecca (MPI Comm Rank), BeiBoga

krnacrepa (MPI_Get_Processor Name).

JlaGopato

Hamucars | mporpammy, ucmombsys Grokupyromue KOMMYH
GyHKIIIH (MPIer:nd, MPI_Recv), peamusyiomyro anropurm nepej
[0 IBYM KOJIbIIAM: HEUETHBIE TIporeccopa 00paszyiorT 1 KombIo, YeTHpI¢

Monuduiuposars porpamMmy, HCHOIb3YI0 Gysxmmo MPI_Sen

JlaGopaTopuast pabora Ne3

Hcmionezys ¢yuxkunm MPI_Bcast/MPI_Gather/MPI_Allgather/

HaITMCaTh Irapall

CKAJISIPHOT'O YMIO

JlaGopaTopuas paGora Ned
1) PeanuzoBaTh mociemoBaTels bl AIITOPUTM  YMHOMKEHHUS IV

BEKTOP, IHOJIYHUHUTE 3aBHCHMOCTD BPCMEHH peallu3aliiu aJropHuIma

MaTpuIIbI.

2) Peanus

YMHOKEHHUSI MaTPHUILBl HA BEKTOP, BEIUHMCIHTEL BpeMsI pealTh3aluK aJr 0]

4, 8 nponeccopax

3) Beraucnute yekopenue u sdhekTHBHOCTD IapajIensHOro ajl

CPaBHEHHIO C TIOC)
JlaGopartop
1) Peamuso
MATPHUILy, TTOIYYH

MaTpPHIIEI.

pHbie paboTbl

OBAaTh MapalebHbIi  CTPOYHO-OPHEH THPOBANHbIIT

LCAOBATECIIEHBIM B 3aBUCHMOCTH OT pasmepa MaTpHuIEL

dHHMC TOIIOJIOIMH IIPOITECCOB.

orpeaeneHus obwero uucna mpoueccopos (MPI_Comm. Size

Hast pabora No2

JKEHU:I BEKTOPOB.

At pasmepa matpuinsl ot 100x100 o 1000x1000,

Hast pabora Ne5

MMEH | Y3JI0B

IKAITUOHHBI
1YM TAHHBI
> — BTOpOE.

drecv.
MPI_Scattey

CIBHYIO IMPOrpaMMy, peanM3yIOLIyi0 HapaluIeibHbI| anropuTy

ATPHIILI Ha

OT pasmepd

DUTMA Ha 2

"OPUTMA 110

BATH [I0CIEeN0OBATEIIbHBINA AJIFTOPUTM  YMHOKEH U MATPHITLL Ha)

Th 34BHUCHUMOCTH BPEMEHH pealu3aluu IropuI™Ma QT pasMepa

Harmcart

e

A

Fal

AJIFOPUTM




2) Peamu:
MaTpULly B CIY
pacrpeneneHs! I
4, 8 npoireccopax

3) Bemuuca

CPaBHECHHIO C I10C

5. OBPA3

® JIEKI[MO

JIEKLIMOHHEIE U JIa
e 0o0yueH
rpymnax u3 AByX
® MacTep
pacyera 1 TpOeKT
® IIpUMEH
CEMUHAPCKUX 3¢
JEMOHCTPALIUOHH
®  uHpOPM
MH(OPMALIHOHHBI

CTYOCHTOB K KOHT

6. OLEHO
YCIOEBAEMOC

OCBOEHMSA

OLECIIEYEHU

a) Bonpocr

Petimune-xc

1. Kaxue
IIpuBenure wu3Be

CHCTCEM.

30BATL  ITapaJUIeNIbHBIA

O IIPpOoLIeCCOPaM, BLIMHCIIUTE BpeMs pealid3aliuu anrg

g

OBATEJIBHBIE TEXHOJIOI'MU

160paTOPHBIE 3aHATHS );

ITOPUTM  YMHQXKEHHA M

Hae, Koraa 1 Marpuna CTpPOYHO-CIOHCTO, & 2

Jutst pasmepa MaTpuipl o1 100x100 50 1000x1000.
UTh YCKOpeHHEe M 3P (EKTUBHOCTE MAPaISIILHONO al

JICAOBATCIIEHLIM B 3aBUCHMOCTH OT pasmMepa MaTPMITE

HHO-CEMHHApCcKas  cucremMa  ofyuenus 1

(Tpé

e B MAalbIX Ipylnax (BLIIONHEHWE J1aboparopHE

HITH TpEX YeTOBeK);

-KJIACChl (,l[GMOHCTpElIJ;H}I Ha H&60p&T()pHBD{ 3aHATHAX
WPOBAHUS ONITUYECKUX JeTalel U ONTHYECKUX CHCTE

[CHHE MYIBTHMEIUa TEXHOJIOTHH (I’lpOBG,[[GHH@ JIEK

AHSITHH  C IIPUMCHCHHUEM  KOMITBIOTEPHBIX 1pes

BIX POJIMKOB € IMTOMOIILIO [IpoeKTopa nitu SBM);

[AIIHOHHO-KOMMYHHKaIIHOHHBIE TEXHOJIOTHH

(1

X TEXHOJIOTMH JiIs MOHMTOPHHIA TeKyIleh ye

OIS 3HAHMIA),

UHLIE CPEJACTBA JJISI TEKYIIEIO K(
“TU, MPOMEKYTOYHOM ATTECTALIAY 110
JACUMILIVHBL M YYEBHO-METOJ
E CAMOCTOSTEJBHOM PABOTEI CTY/IEH

.

I K PEHTHHI-KOHTPOJIIO:
Hmpose Nel
CYLIECTBYIOT — ©IUHUI[B!

H3MEPEHUA [POU3BOAH

CTHBRIe Bam OICHKK HNPOH3BOAUTC/IBHOCTH  BhIYH(

[

[1eBAEMOCTY

v

ATPUIBL I

LCIITHKOM

pUT™Ma Ha 2

TOpHUTMa I1

1

L.

UTHITHOHHLIE

L.

X pabor

[IPUHITATIO

M);

[MMOHHBLIX ¥

SHTALTUHA

[PMMECHCHUE

DHTPOJIS
UTONAM
THECKOE
ron

TeILHOCTH

JUTCIILHBIX




2. Ilpuse
BEIYHCIUTENHHBI

HJOCTOHHCTBA K H

3. Ilepeuncnure

KJIaCCH()UKAITIH

4, Jlaiite

HaHHBIX U TTapallie/ld3Ma 3aj1a4.

5. Chopm
YCKOpeHust u 5y
6. Ompejge
CKAJLIPHOTO YMHC
7. Ilpuse;

napawienmusma.

8. Brisennre Qopmyny 3aKkoHa AMIAQNS M HOSCHATE e Ip

CMBICII.

AHUTE

X CHCTEM TI0O OpraHu3aluu OHGpElTHBHOﬁ TTAMSTT

Dunna.

KHaCCH(b HKall{O BLICOKOITPOM3E

CHAOCTATKH KaKI0I'0 KJIacca CUCTEM.

APXUTCKTYPLI  BBIYHUCIUTENBHEIX  CHCTEM

CPaBHUTEJILHYIO  XAPAKTEPHCTUKY MOJIENISIM I

—

<

YIUPYHTE OIpeNeNeHHe CTelleHy Iapaiuieln3ma
)EKTUBHOCTH MMAPAIIEILHOIO ajlrOPUTMA.

>JIUTE CPEJIHIO0 CTEIICHE Iapaeu3Ma ainropuria
XKCHIS BEKTOPOB, YMHOXKEHWS MaTPUIILI HA BEKTOD.

[MTE NPHMEPEI AJIrOPHUTMOB, O6HaILa]OH_[HX HACATBHO

Petimunz-x

9. llpusenure mpuMeps! JTOKAILHBIX M LIOGAIHHLIX KOMMYHH

(yskuuit MPI. O

10, OyHkupy  wHUL@ANTH3AIMS = W sasepuienust  MPI
Onpesenenye KonudecTsa u panra nporeccos. [Tpumep.

Il. ®ynxknun  npuema/mepenaunr  coobmenuit MEXIY O
TIPOLeCCaMH,

12. I'pyninoseie (KONNEeKTUBHEIE) B3auMomelcTBHL. Paccui
cooOenus npoueccam. C60pka JaHHBIX OT IIPOLIECCOR.

13. I'pynimoBple  (KOJUIEKTHBHBIE)  B3aUMOJEHCTBHS:  Pacchii

COOOIIEHMS TIpoLe
14. dyHKIM
M100ambHBIX  OIIe

BBIIIOJIHEHHE TJI00

oHmpose No2

I 05804 (5 6HOKHpYIODIHKC§[ H HG6HOKHIT)}/IO*H_[HXCE BLI3O

ccam. COopka uacTeit cCooBIeHNs C IIPOIECCOB.

U TOJICPKKH  pactpelieseHHBIX

palMi ¢  BO3BPATOM PE3YIILTATOBR

CHHXPOHH3AIHS [IPOIECCOR,

olepaLuii:

B

AJIBHBIX onepaunﬁ C BO3BPATOM Pe3VIILTATOB BO BCE

b

TJIABHBIH

OJHTRIILHE

1. YKaKUI

[

corjiacH

LPaJlICIIM3M

CABaBaHMS

308

[porpamMmm
THCNBHBIME
K& IIeJI0rQ
(& JacTeu
LITIONTHEHKE

Iporecc,

IIpOoneccChl.

aNropuTMa

H CTEICHDLIC

AKTHUYECKHI

KallHOHHBIX

X

0

¢
!

o3




Petimunz-xonmpons Ne3

15. Tuner

JIJAHHBIX B

MPI:

0azoBEIe

KOHCTPYHPOBAHHUS IPOU3BOAHEIX TUIIOB. [Ipuvepst.

16. Ynakopka u pacrakoska faHabsx B MPI, [Tpumep.

17. I'pynmer nipoueccos. Cosznanve HOBbIX TpyIi. [Tonyyenue ¢

o rpynmnax. [ Ipumepsl.

18. KoMMyHHUKATOPEI.

HHTEPKOMMYHHUKATOPA. COS,HELHI/IG KOMMYHHKATOPOB, YOAIIECHUE KOMM]
X > ]

ollepauru  HaJ

I Ipumepsr.

19. Tononoruu rmporeccos.
Dynknus pasduenus. [Tpumepsr,

20. Tonomornu nponeccos. Toronorus rpada. Oyuxuum s paGoTel ¢

TOIIOJIOTHEN rpad

0) Dk3ame

1. Hamuumre nporpamMmy, HCIT0/Ib3yst GIOKAPYIONINE KOMMYHUKALMOHHBIC
ysxmun (MPIL_Send, MPI_Recv), peanusyioniyio cremyiomuil airopuru:
HYTEBOM IIpoueccope MHHIMamusupyercs mnepemerdas (float
[IPOTECCOP pacChlIaeT IePEMEHHYIO & BeeM IIpoIeccopam, BKIIoYas CaMoro ceos

MocyIe IONYyYeHUs] IePEeMEHHOM a BCce NpoIeccopsl NpuOaBIflOT K

MHIUBUAYAJIbHBIH

IpONEeCCop MOJyHaeT OT BCEX IPOLECCOPOB JaHHBIE M BBIBOJAUT Ha KpaH I
(hopmare: HOMED TIpoIieccopa, IepecanHoe UM 3Ha4YeHIe TTepeMeHH o
2. Hanwummure

koMMyHUKanuornse Gyrxiuuu (MPI Send, MPI Recv), PEATM3YIOILYIO AJITOPUTM

nepegayu ,.E[B,HHBII

NPEABIAYIIErO M [IOTOM IOChIIAET CICAYIOWEMY ITpoIeccy.
3. Hamumure oporpaMMy, HCIIOJNbL3Ys KOMMYHHKAIIUOHEBIE

(MPI_Isend, MPI_Irecv), mepesalolnyro JBYMEpHEIH MacCHB MEWIY HBYMS

HpOHGCCOpaMI/I.

KOMMYHHKATOPaMH.

HOMEDp MW TIIepeadaroT Ha HYHBBOﬁI HIPOIICCCOoD,

ITO KOJIBLY: OT-IC',‘p@}];HOf/JI IIporeccop Hoxujlaercd CO()"O']'_U;@H[/IH oT

IIporpammy,

ITonstue

DOyHKITHU

d. (DYHKLLHSI OIPCACICHUA THUIIA TOTIQJIOI'HI,

ITAHHOHIILIE 3adaYHm:

HHTPaKOMMYHHKAT

HdexapToBa TOIOIOrHSL.

UCIIOJB3Y S

1 IpOHU3BOIHBIC

pANIE ¢

DyHKII

el

B

HHTCPKOMMYHHKATOPOBR.

Crioco0mnl

H(pOpMaLIMH
opa 1

YHUKATOPOR,

Wi CHABHIG.

Hd

»  HYJIEBOH

Hell CBOI

HYJIEBOH

a.

OKHPYIOIIH{

dyHKITIH




1. Harmuu

(MPI_Sendrecv)

[ATE MPOrpaMMy, HCIOIB3YS KOMMYHUKAIHOHHY!

PeanM3yIONIyI0 AITOPUTM TIepe/laud  JaHHbIX
OYEPEHON TPONECCOp JIOKMAACTCA COOOLICHHST OT HpeablIyIier

IOCBLUIALT ClIeyIOIeMy Iponeccy.

B) CaMocTosTeIbHAs paGoTa CTYACHTOB:
1. TloaroToBka K Tekyiemy KOHTPOIO U NMPOMEXYTOUHOH aTTe
2. Ilomroroeka x naboparopHbIM paboTaM u oopmieHne

[pe3yabTaraM M3 BBIIIOJIHESHHI, KOHTpOHB OCYILCCTBJIACTCH Ha 3aHs]

|YCTHEBEIX OTBETOB

3. Pabor

d BOIIPOCEI IIPerogaraTelis 1o COACPIKAHHIO OTHRTA.

C JONOIHUTEIbHOH INTEPATyPOH MO BOIPOCAM, BEIH

4Lm

CaMOCTOSTCIIEH

1) Hocro

oe¢ usydenue. KouTposn OCYLIECTBIISIETCS Ha 3aUeTe.

HCTBA M  HemoeTaTkun SMP- wu MPP-

R

BBEIYMCITATETLHEI
2) Otnny
3) Ilpobn

CHCTEM,

=

€ IIOHSTHH IIponecca 1 I1I0TOKa B OIICpaIlMOHHEBLX CHC

MBI CHHXPOHH3AL[UK 3aagaqd IipH ITa

49;

[MporpaMMHEpPOBa
4)
3)
0)
7)
§)
9)

HH.

Crannapt OpenMP. Ha:s}la.ti_el-lne.

‘“OLE

Cymrectsylomue peanusanuu crangapra MPL.
IIpoToKosisl 0OMena NaHHBIMU MEATY IPOLIECCaMH,

HcnonssoBanwe yrrmutel MPIRun.

S v

Oragka napanienbHeIX IPUIoKeHUH,
Metonuka oueHkH 3 PeKTUBHOCTH BEIYHCITEHMIA.

10) Peanusanus MaTpUYHBIX aJlrOpUTMOB cpeacTBamu MPI

) (PYHKIHI
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O H TIIOTO

sCTaIln.
OTHETORB TII

UAX B |BHJ

CCCHHEIM H

remMax.,

KOJIBILY:

aApPXUTEKTY[

PAIICIILHON
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11) Pacnipeniernientoe perenne nudQepeHIuanbibX ypaBHeHui.
Pacmipesienienne  BHZOB  caMOCTOSITENBHON — paGOTHL 110 paszjieiam
JUCIUIUINHEL:
e Pasmen nucnmnimne San CHC
/1 ) ’ ORNC)NNC)
1. | Beenenue 2 2
2. | ApxaTexTypa pacrpe/eleHHbIX BEUHCIUTEIBHEIX 5 6
; CHCTEM )
3. | OcHOBHBIE MOHATHS L1apajyeibHbIX aJTOPUTMORB 2 6




4. | Cramgapt MPI 20 || 40 | |10

Beero 46 4_0 24 .
1, q,

r) Ilpumepunie TeMbI KypcoBbIX pa6oT:

{eJIMHEeTHOT(

e

1) Yucnennoe pemenue cpexctsamu  MPI  mBymepHOTro
YPaBHEHHUS TCINIONPOBOAHOCTH METOLOM IIPOLOILHO-IIONEPEUHON TIPOrOHKHI

2)Yucnennoe pemenue cpercrtsaMd  MPI  mBymepHOro  HenuHEHHOIC

—

YPaBHEHHUS TETUIOTIPOBOAHOCTH € IIOMOILIBIO CXEMBI PACIIEIICHUSI
3)Hucnennoe pemrenue cpexcteamMd  MPI  nByMepHOro  HedmHEHHOTD

YPaBHEHHUS TECTIJIOTIPOBOAHOCTH € IIOMOIIBIO CXEMBI HPCIUKTOP-KOPPEKTOP

4) Yucnennoe pemenue cpeictsamu  MPI  rpexmepHOro | nuHeHHON(

YPaBHEHHS TCIUIOIIPOBOAHOCTH C ITOMOIIBIO SIBHOM p&E!HOCTHOf‘I CXEMEI

5) Yuenennoe pemrenne cpencreami MPI nBymMepHOro ypanHeHus ITyaccong

-

HUTEePaMOHHBIM METOJIOM 3eimens

60) Hucsennoe pemenve cpencreamit MPL gsymeproro ypasuenas ITyaccors

METOJIOM OJIOUHBIX HTepaIlyii
7) Monennposanue cpecreamu MPI npouecca BIauMOAEHCTENS TBEPILLY
YacTHUL] C IIOTOKOM ra3a
8) Hucrennoe pewenue cpepcrsamu MPI iByMepHOro ypaRHeHUd eperHoca
9) Beruucnenne panra npousBosIsHOM MaTpuns!l cpejcteaMu MPI
10) Monenuposanue cpexcrsamu MPI miporecca mpoxoieHust HEHTPOHOR

HEepes3 INTaCcTUHyY

| 7. YHEBHO-METO/JIUYECKOE " HHPOPMAITUMOHHOE
OBECIHEYEHHWE TUCOATIJIMHDLI
a) OCHOBHAS JIUTEpPATypa

l. Auronos,  Amexcampp  Cepreeeuu.  TexHomormu — HapalIelhHOLC
nporpammuposanis MPI u OpenMP : yueGHoe mnocobue s By30B IIC
nanpasnenusiv 010400 "Tlpuknannas marematnka u undopmaruka’ u 010300
"OyupamenTanbHas UHbOpMATHKA U MHDOPMALMOHHEIE TexHouoruy" / A, C
AHTOHOB ; MockoBekuil rocynapeTBeHHbI  yHHBepcurer wmvenn M. B

Jlomonocosa (MI'Y) ; aBr. mpenuci. B. A. Cagosanynit.— Mocksa : MocKOBCKHT




yuuBepcurer (MIY),
obpasosanue) .— bubnuorp.: ¢. 333-334 .— ISBN 978-5-211-06343-3.

2. OCHOBBI NApajNeNbHOro NPOTPAMMHPOBAHMS [ DJIeKTPOHHEH pecype]
‘boraués K.1O. - M.: EMHOM, 2013.
http://www.studentlibrary.ru/book/ISBN9785996309399 html]

3. Mogenn mapamienbHOro MporpaMMHPOBAHHs [ DIeKTPOHHBH pecypc]
‘Denoros HN.E. - M.: COJIOH-TTIPECC, 2012.
http://www.studentlibrary.ru/book/ISBN9785913591029.html

4. Genoron H.E. Mopenn [1apajjIeIbHOro [IporpaMMHUpPOBaHUs
[Onexrponnetit pecype]/ ©emoros M.E.— DnekTpoH. TEKCTOBLIE HamHbe.— M|:
COJIOH-TIPECC, 2012 — 384 c.— Pesxum JOCTYIIE:

http://www.iprbo

0) nonmosanu

.. Kymuxos .M. Texnomoruu paspaGoTKH NporpaMMHOro obecriedens
ALT  MaTEMAaTHIECKOTO MOZIEIMPOBAaHMsS (H3MYECKHX npoueccoB, HYacre 1.
McronszoBanue cynepKkoMITBIOTEpPOB, OCHAIEHHEIX TpadHIeCKAMMU YCKOPHTEIIME
[Onextponnsli pecypc]:  ydue6HOe T10coGume/ Kynuxos M.M.—  Dnekrpon,
TeKcTOBBIe  jlannble—  Hosocmbupek:  HosocuGupckmit rOCYAPCTBEHHDI]
TeXHUYECKUI yHuBepcurer,  2013.— 40 ¢c—  Pexwum | pmoctyna;
http://www.iprbo okshop.ru/45044.— DBC «IPRbooksy.
' 2. Mogenn | pacnpejieleHHbIX  BEIYHCIEHUE [ DIeKTpOHHBIMN pecype]
Tomopxos B.B. - M. OUSMATIIUT, 2011.
illttp //lwww.studentlibrary.ru/book/ISBN5922104950.html

3. boraués K.1O. OCHOBBI  TApaIlIEILHOTO IIPOTPaVMHUPOBAHHS
[DnexTponmEIl  pecype: yuebHoe nocobme/ Boraués K.IOQ.— | Dnextpon
TeKCTOBBIE JlaHHBIe.— M.: BMHOM. JlaGoparopus smanuit, 2015.-

Pexcum moctyma:

B) IIporpam

1. JIaGopatoy

2012 339 c.. wmm (Cynepko

okshop.ru/20877.— DBC «IPRbooks».

reJibHAsl JHTepaTypa:

MHoe obecnieuenne n Murepuer-pecypenr:

HCCIIEOBATENILCKOTO BEIYHCIUTENLHOr0 1ieHTpa MI'Y http:/parallel.ru

ittp://'www.iprbookshop.ru/20702.— DBC «IPRbooks

oust [lapanenbHpIx WHOOPMALMOHHBLY. TEXHOJOTH

MITEIOTEPHO

— 343 c.—

».
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2. MPICH: a high performance and widely portable implementation of the

‘Message Passing Interface (MPI) standard. https://www.mpich.org/

3. Opurunajer crangapra MPI: http://www.mpi-forum.org/docs/docs.html,

8. MATEPHAJIBHO-TEXHIYECKOE OLECHEYEHNE

JUCHUILIAHBI

Jleximonnele ayauTopun, OCHAUIEHHBIC HOCKON (IJIsl Mela mip MapKepa
SKPaHOM IJISI IPOCKUMOHHBIX CUCTEM, IIPOEKTOPOM M HOYTOYKOM.

AYIMTOpHM  JUIL IPOBENGHMs 3aHATHN, OCHALISHHBIE COBPEMEHHBIM

MepPCOHaIbHBIMH KOMIIBHOTEPAMH, OGBGHHH@H HEBEIMHM B JOKaJILHY R

BLIYHCIIHUTCIBHY) CEThH M YKOMIIJIEKTOBAHHBIMHU HGOGXO,H\I/IMBIM CHCTCMHBIM

inI/IKJla,[[HEIM nporpaMMHBIM obecrieyeHmneM.

v




| Pabouas 1liporpamMma IMCUMIIMHEI cocTaBiiena B COOTBETCTRBHM

rpebosanmamu - PI'OC BO no  wmampasnenmio  02.03.03 MaremaTuueckae

!OGGCH@LIGHI/IB U aAMHUHHCTPHUPOBAHUE I/II-I(bO_DMaI_II/IOHHfaIX CHCTEM.,

;Pa6oqy10 IPOTPaMMy COCTaBHIT: JJoUeHT Kadeapsl Pul V]

! A.C.TonyGen / |

=7 —/“—;/ 4
i Peuenzent (npencrasurens pa6momwﬁi2;/ /!%fé’i&ﬂeé?}a 4
| Z//m// petcrivg LA 5 Gptiey

(mecto paboTsl, gomwkHocTs, PHO, NOJINCE)

| IIporpamma pacemorpena u ono6pena Ha 3ace anuu katernpsr QullM

;I]pOTOKOJ] Ne /les or« 73 » oY 2015 roga.

BaBenyrommit kadeapoii o C.M. Apakeisu

Pabouas nporpamma paccmorpena u ojlobpena Ha 3acelaHuM yueGHOL

METOJ(M4eCcKOl KoMuccnu Hanpasiterus 02.03.03 Marematuueckoe obecreyeHuc

H aAMHUHHCTPUPOBAHHE HH(bODMaHI/IOHHBIX CHUCTEM

mporokon Ne. f{e or« /d» o 201:_5_?:

Lo,
=

—

Ipencenarent komuccun = C.M. Apaxeisi




| JIACT MEPEYTBEPKIEHUST
PABOYEI IIPOTPAMMBI JIUCIIATLIAHEL (MO/LY JIST)

|
| "
'Pabowas nporpamma oj106pena Ha yueOHbIii roa

|
TIpotoxoxn 3acenanus kapenpsr No 0T roja

|
3aBe/yrommii xadeapoit
|

Pabouas nmporpamma omo6pena Ha YUeOHBIN 101

IIpoToxon 3acenanust kadempsr No oT rojia

§3aBe,uyfomHI3i Kadenpoit

Pabouas nporpallma onobpeHa Ha y4eOHBIN To/1

[IpoToxon 3acenanus kadenpsr Ne oT roja

3aBeyIomui kadeapoit




