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1. UEJII4

Vlsytenvte ocHoBHbrx

AaHFrbrx H BbrcoKorrpor{3BoArrTeJrb

@opuzporlaHr{e npaKrr{q

[apiurJrenbHbrx ilporpaMM c 14 crroJr

nepeAar{u coo6uleuufi MPI (

p ac[peAelenuofi rraMrrbro.

2. MECTO AII

lzcqunn usa <<P acnpeAeJl

BapvrarLrBHofi .racru ocHosHofi n

Ar4arJntrnuHa no nr,r6opy. Zsyueuz

lucqunlr4Ha Jrorr{qecKu 14

TeopeTr4qecKkrx ALrcrJvrlfJrull Lr

(Apxrarercrypa KoMrrbrorepoB,

€LnfopI,ITMI{rIecKI4e fl3bIKtI, -flstrlxu

MaTeMaTI4IreCKr4e OCHOBbT CynepK

ocBoeHrr{ Kypoa cTyAeHrbr A

SynxqraoHr4poBaHrl{ 3BM, tr
crpyr(rypax AaHHbrx, yMerb np

ypoBHr.

3. KOMIIIETEHUI4II

B PE3I/JI]bTATE OCBO

B pe3yirbrare ocBoeH

AeMOHCTpkrpOBaTb CneAyroqr4e

o clIocooHocTb rrpl{Me

coBpeMeHHbre f,3brKur [porpaMMrr

cr,rcreMHofi zgxenepu[, cr4creMbr

6u6ruorexu u KoJrneKur,rr4. BbIe TexHorlorr4r{. 6u6lzo:reNz kr rI

HHbIE

o E HI,Lfl [VtCJryIfI JI I,IHbI

ft u rpuurlrdnoB pacnpeAeneHnofi o6

bIX BbI,r{I4cleruuit.

KHX HaBbrron, ueo6xoAr4Mbrx AJr.rr

aHr,reM craHAaprr43r,rpoBaHHoro hnre

essage Passiing Interface) Arrfl cu

TIJII4HbI B CTPYKTYPE OTIOTI BO

HHafl. o6pa6orxa rau$opMarlur,r)) Haxo

Hamnofi o6pasonarelnnofi fipo

AI,'IAr\UnnI.dHbr npoxoAr,rT B rrrecToM ce

AepxaTeJlbr{o-MeToAr4rrecKr,l cB{34Ha c

K npeArxecrByroqero rxepkroAa o6

[epaUI4oHHr,Ie cucreMbr, Aurdp

MeroAbr nporpaMMr4poBaHr4f, , Cilcrerr,r

nbrorepHbrx rexHoJrorzft). {nn ycn

bI: 3Ha'rb ycrpoficrno u rpr4

npeAcraBJreHLre o 6asosrr.x €LJrro

eHflTb .rr3brKlr nporpaMMupoBaHr4fl

EyTIAIOIIIEIO C^fl , O OPMIIPyEM

IIVrf Ar4 C nprrrJrr4Hbr (M oAyJrE

AHcrIr4nJrLrHbr o6yqarouuitcs.

bHble KoMneTeHuIIla:

npoQeccvronalruori Ae{reJr

BAHkIfl LI fl3blKt4 Oa3 .4aHHbIX, MeTOA

MaTr43arlr4tr4 npoeKTr4poBaHll.rr, SJre

aa

MC

B

MbI,

f,AOM

EHLIfl

u
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HOfO

IIb]

axu
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IIporpaMM, cOBpeMeHHbre

rexHorrorufi (OIIK-2);

. crtocodrlocm K

peureuufi B odnacrn cucreM

MareMarr4rrecKrzx, ranQopnaarlr4oH

3HaHr4.rI ra nu$opl,rar{r4 oHHbre rexH

IIpr4KnaIHbrx 3aAarl, cB.rr3aH

rzHQ opuarlr4 oHHbrx rexnolornfi

B pe3yrrbrare ocBoeH

AeMoHorpkrpoBarb cneAyroulr4e

1. 3narr: rnacczQzxaq

MeTOAbr IrOBbIrrreHI{tr [poI{3BO

rrocTpoeHr4ro lap€ilJreJrbHbrx anf op

2. Vnrers: caMocrorreJl

un$opvrarlr4ro r43 pa3nnqHbrx r4

npoeKrvpoBaHr4H pacllpeAeJreHHbrx

3. B"ra4err: HaBbrKaMu Lrc

I4HQopMarIZoHHt;rx pecypcoB fJr

npHKnaIHbIX oa3 AaHHbIX, TeCTOB

cooTBeTcTBrAe craHAapTaM r4 r{cxo

o ctroco6nocrr I4cnon

Bbrrrr4 cfir,rreJrbHbre cpeAcrBa (lIK-3

o croco6nocrr KpI{Trrq

rr3MetH.f,Tb npu neo6xo4zMocrr4

AerrrerrbHocrrr (flK- 5 ) ;

o crroco6nocm o

BbrrII4 CJrI4 Te JIbHbIX 3 AAAY AJrt CI4 CTe c pacilpeAereHHov naMrTbro.

fo

rpo0 CZOHAJIbHbIC craHAaprbr trHQop

aJrfopr4TMHr{ecKr4x 14 npofpa

rrpraKnaAHofo rrp|o!paMMLrpo

bIX Lt L4MVrT'aI\VOHHbIX tr,ro4enefi. co3

bHbrx cerefi, o6pa^:onarerbHoro Ko

cpeAcTB Te0Tr{poBaFrlrfl cHc'reM H cpeA

uvr rpe6oBar{u.rrM (OIIK-3 ) ;

BaTb coBpeMeHHbre r4HcTpyMeHTaJrbH

nepeocMbr cIrLrBaT'b garcclnrennrrfi

vA Lr xapaKrep csoefi npoQecczoH

BHo npvMerx;rrb 6asonrre MareMarr,I

fkrLr rrpv perxeHr,rr4 rrpoeKTHo -rextanveQ

XC

-6).

Arrcrlr{nnuHbr o6yvaroulnitcx

Jrbrarbr o6pruonauur:

pacnpeAeJl€rHHbrX Bbrql,rcJlr4:relrnstx c

pa3BI4TLIeM kI I4CIIOJIb3O

bHo crl4 BrITII{ c JrI4TeJr bHbIX cll(lreM, [t olx
OB;

I{3BJIeKaTb rlone3Hyno HayrrHo-TexHr,rq

HI4KOB, IIpLIMeH.[Tb U3yqeH.HbIe MeTOA

fopr4TMOB;

b3oBaHr4.rr coBpeMeHHbrx opeAcTB pe

MHbIX

HUfl.,
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HTA,

HA

bIT,

bHOI4

KI,IE

I4X H
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Kyro

npu



4. CTPYKTYPA I,I COAE

O 6rqas rpyAo eMr(o cr.b ALt cu vrrrtrH.

KAHITE Atrcrlr4rrJrprHbr (MoAy

cocraBJrrer ji ea.rerHbrx elr4Frrirl 180 .
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2 Apxurerrypa
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B bIqI{CJIIITCJII;HbIX

C}ICTEM

6 l-2 6 l0 KP

3. OcHosHrre rroHrrr,rt
IIapaJInenbHbrx
€lJrfopr4TMoB

6 3-4 6 10 KP 4166
Pei

KOHTI

TI4HT-

orrb }lb2

4.
Cran4apr MFI 6 5-9 I6 24 69 KP 2716',r

Pei
KOHTI

TI,IHT-

orlb J\b3

Bcero: 5 9 a^JZ 24 t)7 KP 3st62 Srga eu,27,1.

1. BseaeHr.{e

Paclpe4eJreHr.lrbre clrcrel

llp e4uocrrnKr,r p a3Br4Trir BbrcoKorrp I

.4ocrrrxreH us. o 6 tacrrz 14 cnoJrb3oBal

2. ApxHreKTypa pacrpeAe"

Mero4rr u eArlHzrlbr orle

cI{cTeM.

OcnosHrre HafIpaBneHHJ

KoMrrblorepoB. llapallel blFlafl o6par

Knaccra$ uKarJrlfl @lzHHa.

Mym'ruupoqeccopbr Lr MyJrbrr

pacrpeAeJreHHofi rraMflrbro. NUM/

cr{cTeMbr. Mera-roulbroTr{Hl.

pa3BkrTutr BbrcoKoupor{3BoAr4TeJr

f, rKa. Itonnefi ep Hafl o1pa6orra.

SISD-, SIMD-, MISD-, MIM[D-cucr

ioMnbrorepbr. czcreuu c o6qei

apxr4TeKryphr. MPP-czcreMbr" Knacre

NEKUITII

bI Lr pacnpeAeJreHHbre Bbr!{vrcJr

r43BOAr4TeJrbHhrX Bbrqr4creH uit;, u coBpeMe

IAf, paclpeAeJreHHbrx Bbrqr4creHr{fi .

EHHbIX BbITIHCJII{TEJIbHbIX CHCTEM

rKrr nporI3BoAHTeJIbHoCTH .BbrqLrCIL,ITer

HKIfl,

.HbIE

HbD(

HbIX

)MbI.

VI

HbIC



3. Ocnorarrbre rroH flTr4tr

P acnapa"uJreJrr4BaHr{e aJrro

anropr{TMoB Ha ocHoBe sa4au. A

rrprlMeHr4MocTr4.

Creneur [ap€ilrJreJrr43Ma rt

3epuucrocru. YcxopeHr{e 14

3aron Aira.4a-ru 14 ero rrpa

4. Crasuapl MPI

HagHa.IeH He u krar opurfl

He3aBI,ICHMOCTb Olt {3bIKa.

Kn ac c z S vrKarJufl Synr<qrafi

I4uwluankr3aur4u Lr

K o ir,rvynzKar[rr oHHbr e

Korrerr.zBHbre oleparlurr

Pa6ora c fpylrrraMr4 npo

llpousno4urre (normo

pacnaKoBKa.

@ opurapoBaHr4 e rorroJrorr4r4

Jla6opalopHafl pabora Nb

3HaroMc'rso c MPI.

rporpaMMy Atrs orrpeAeneuux o6

uHl\uBLr4yzurbHofo HoMepa rpo

Knacrepa (MPI_Get_Proces sor_Na

Jla6oparopHaq pa6ora N
Harucat ilporpaMMy, Lrc

SyHxqrau (MPI_Send, MPI_Recv)

no AByM KOnbrIaM: Frer{eTHbre npoq

Moaz$raqr4poBarb rrpo , vcrroJrb3yro Synrqarc M,PI_Sendre

HbIX

JrJreJrbHbrx aJrfoprrTMoB

oB Ha ocH.oBe AaHHbrx. Pacnapannel{naurae

eHHoro anroprrrMa. Alropr4ltM cABar,r

BHOCTb napanJreJrbHofo anfopl4TMa,

ecnnft cMbroJr.

Vnarco

H;;

aarb

ize),

fl craHAapra. MylmunlarSopMeHH

. Ba^sosHe rr{rrbr .{aHHbrx.

e MPl-npoqeccoB.

T4 TWIA (TOI{KA-TOIIKA)).

AArryr AaHrrbrx B fpynle npoqe0coB.

r4 KOMMyETZKaTOpaMLT.

rcrue) Tr4rrbr AaHHbrx.

IIpoqeccoB.

JI paropHbre pa6oru

fira cpe4u nporpaMMzporanzx. H

qvcna ilpoqeccopon (MPT_Comm

(MPI_Comm_Rank), nnuoAa r4MeH OB

onb3yr 6lomupyrorqrae Kol/rMyHr4Karlu HHbIE

peanz3yroqyrc anfopr4TM [epeAarrr4

copa o6pa:yror 1 ro:rtqo, qerHbre -



Jla6oparopHan pa6ora

Irlcnonrsy.r Syurqzz MPI

HarrucaTb rrapannenbHyro npo

cKan.rrpHof o yMHolK eHkrfl. BeKTopo

JladoparopHaq pa6ora

1) PeanrcoBarb nocneAo

BeKTOp, nOnyrIZTb 3aBI4CI{MOCTb

Marprrrlbr.

2) Peanusosau rap€LJr

yMHOXeHIdfl Matpr'Irlbr Ha BeKTop,

4, 8 npoqeccopax Anr pasMepa

3) BrruzcJrrrrb ycKopeHr4e

no cpaBHeHr{ro c trocJleAoBaTeJrb

Jla6oparopHan pa6ora Nb

1) Peanu3oBarb rr

MaTpr{rly, nonyquTh 3aBr4cr4MocTb

Marpzrlbr.

2) Pearzsoearr rapanJl

Marpr,rqy B cryqae, KofAa 1

pacnpeAeJreHbr rro rpoqeccopaM,

4, 8 rrpoqeccopax Ans pa3Mepa Ma

3) Buuucrr?rrb ycKopeHr{e

[o cpaBHeHr,rro c [ocJreAoBaTeJrbH

O JIEKIIUOHHO-CEMI{HAPC

neKrlr4oHHhre H na6oparopHbre

O OOYqEHI4E B MAJIbIX

fpynnax r43 AByx uln rpex qeJroBe

o M€rcrop-Krraccbr (4evrou

p acqeTa 14 npoeKrvp QBaHkrfl. orrTr4 Klrx AeraJr eit u onruqecKux cucrevr);

My, peanr,r3yroqyrc napaJrJreJrgurril

rnufi crpor{Ho-op}reHrLrponanJrnrfi aJrr

Irr{cJrr4Tb BpeMr pe€LJrz3arlr4v a{I]topr4TM

I4I{br or 100x100 Ao 1000x1000.

u e$$ercrlrBr{ocrb rrapaJrJreJnupro a-urc

M B 3aBr,rokrMcrcTr4 oT pa3Mepa M4Tpr{r{br.

)

relrsrrfi Elnlopr,rrM yMHoxeHulg. rvalpu

rnrrfi aJrroprlTM yMHoxeHr4f, Marpr4.

5. OEPA3O

;Ir{ I4 C Jr r4Tb Bp e M.rr p e aJr rr3 arlr4kr alv' op uT

B 3aBr{Cr,rMOCTr,r OT pa3Mepa M4Tpx,rrlbr.

TEJIbHbTIO, TEXH OJIO]-WI

LrrJa crporlHo-cJr0l,Icro, a2 -u

CLICTeMa OOyrIeHI4t (TpaA14tIr4

);

IIax (BbrnoJrHeHr4e

I4flHA naoopaTopHbrx 3a

rI_

AJII

atter

ZTM
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ua 2,

HA

epa

HA

14KOM

ua 2,

rrpr4H



O NPHMEHCHI,IE MYNbTI4M

ceMr{HapcKr4x saHflTLrr4 C rrpLr

AeMOHCTparIr4oHHbrx ponuKoB c

1O I{HIPOPMAI{IZOHHO-KOMM

I4HQopMarlr{oHHbrx rexHonorrrfi

cryAeHroB H KoHrpon.r 3HaHr4fi).

6. OIIEHOIIHbIE C
YCTTEBAEMOCI]II. IIPOM

ocBoEHWflI\U
OEECTIEIIE]III4E CAM

a) Boupocbr K pefirunr-rc

1. Karze cyulecrByror

llprarae4zre r43BecrHbre Baira oq

cI{cTeM.

2.fIpuneAr4re

BbIIILICII4TCJIbHbIX CIICTEM IIO

AOCTOTTHCTBA V HeAOCTaTKTT Ka}ItIO

3. llepeuncJrlrre apx

rnaccz$zKarlr4 t4 @ruanua.

4, flafire cpaBHr4renbHyro

AaI{Hbrx 14 napanneJrkr3Ma 3aAarr.

5. C$opnrynnpyfire onpe

ycKopeHr4f, u e$rpexu.rBHocrlr ra

6. Onpe4eJrnre cpeAHroro c

cKanJ{pHofo yMHox eHufl. BeKTopoB,

7. llpzneAr4re rrpr{Mepbr a

napajrJreJru3Ma.

8. Bune4nre Sopnryly 3

CMbICJI.

rexHoJrolrzfi (npoBeAeHue

P

KoMrrbroTepHbrx rrpe3eHTa

orrlbro npoer(rop a vru 3BM);

UIKaIII4OHHbIe TeXIJOJIO|IALT

4;Ifl MOHr{TOpr,rHfa reryrqefi

CTBA NIN TEKYIUETO I{O]IITP

)IIeHb napanJlenlr3Ma aJrfopr4TN4 a cABaLr

MHOXeHLTT MaTpr4rlbr Ha BeKTop.

rpt4TMoB, o6:na4arolqkrx r4AeaJrilnofi c're

a Avgwtx v rorcHzTe ee npaKTr4q

xoumponu JW I
r4Hr.rrlbr r43MepeHL.rr IIpor,r3BpAr4TeJrb

KH npor43BOAr,rTeJrbHOCTr4 Bblrrr4Cn

urSraraquro

raHvrcarJupr oneparunuofi naufrz. y

KJIaCCa CIzICTOM.

pbl BbIIII/IOJILITOJIbHbIX

xapaKTeprTc:,TprKy MoAen.rrM

eHI4e CTerreHr4 nap€urJreJrur3r\4a €ur

eJrbHofo aJlfopr4TMa.

BbrcoKorrporf

JretKIIr4OH XbI

lLl

W

VI

(upnv HEHHE

yc OCTI4

fAM

bHbIX

XHTC

38O

clrcleM co

IIap€Lilne

Wfl,

AKIII/I



9. llpzneAr{re rrpr{Mepbr

Qyurqzfi MPI. Or:rzr.{ne 6ro

10. (DyHrqnz u:nurltralr

Onpe4eleHr4e KoJrr4qecrBa u paHra

1 l. (DyHrqzn npuervraln

[pordeccaMr4.

12. fpynnonue (ronne

coo6uleuzr npoqeccavr. C6opr<a

13. fpyrnonue (x

coo6lqenur npoqeccaM. C6opr<a

14. (Dynrcqzu rroAAep

uo6anrsrx orrepaquft c Bo3

BbrlroJrHeHrae uo6a:rbHbrx onepar{

C r,rnxp o u vrca\Lrfl rrp oqe ccoB.

15. Tznsr lraHHbrx B

KO H CTpyr4 p OBaHvrfl. np o rr3 BoAHbrx

16. Vnarcoera z pacnaKoB

17. fpynurr npoqeccoB.

rzHQ opvrarJurv o rpyrrax. llpzuepu

18. KouuysprKaropbr.

r4HTepKOMMyHr.rKaTOpa. cos4auue

oneparu4Lr HaA KOMMyHr4KaTOpa

flprzuepu.

19. Tonolorun npoqecco

@yurqra.a paz6ueuun. llpuvreprr.

20. Touonorur4 npoq

rorroJrorr4efi rpaQa" @yur<qux on EJIEHI4.'I TI{TA TOIIOJIO|I4LI.

nmuue-rcoumponu J,lb2

KaJIbHbIX 14 rUOOanbFIbrx KoMMyHr4

xcfl Lr ne6loxzpyrcqr4xcs Bbr3oBoB

rlprfl u 3aBeprxeHr4f, MPI npo

rpoqeccon. l{puuep.

qu coo6qenzfi MelKAy

eurre) B3ar4MoAeitctsut. Faccunxa

Hbrx or rrpoqeccoB.

nHrre) B3ar4MoAeitcteufl.: Pacculxa

u cooOrrderrplfl c npoqeccoB.

paclpeleJreHHbrx ouepaqufi: BbrrroJr

pe3ynbraroB B rrtasurrfi r
c Bo3BpaTOl\d pe3ynbTaToB rlo Bce IIpo

imuuz-rcoumpono J,/b3

I: 6asoeHe v [por43Bo4Hbre. Cn

oa. llpzvreprr.

a AaHHbrx n MPI. llpuvrep.

Cos4anze HoBbrx rpyrrn. llony

llousrze I4HTpaKOMMyHr4 KaTOpa

MMyHr,r KaTOp oB, yAaJreHrre KoM\4yHr4

kr. (Dynrqulr Anfl rzrHTepKoMMyHrr

,{eraproea rorloJrorl{s. @yuxqr,rr c

Tononorux rpa$a. tDyuxqau 4lx

CHI4E

uecc,

cbl.

M

PoB'

oB.



6) SrcsarvreHarlr{oHHbre 3

1. Hannrur4re nporpaMMy,

Qynrquu (MPI_Send, MPI_Rec

HyneBoM rrpoqeccope uHkr

npoqeccop paccbrJraer nepeMeHH

IIocJre nolyqeHr4rr uepeueuuofi

vH4uBu4yalrurrfi r{oMep vr rt

npoqeccop nonyqaeT oT Bcex r
QOpMare: HoMep rpoqeccoPo, r

2. Hanuttrule

KoMMyHZKaqr4oFrHbre $yHrqrzu (

[epeAaqr4 AaHHbrx rr0 Konbrly: oq

rrpeAbrAyrrlefo r{ rroTOM rrocbrJraeT

3. Hanzruzre npolpaMMy

(MPI Isend, MPI Irecv), nepe

ilpoqeccopaMr4.

1. Hanraurnre rpofpaMMy,

(MPI_Sendrecv), pearrr43yroqyrc

ovepe4uofi rpoqeccop A

rrocbrJraer cneAyroqeMy npoqeccy.

n) CanaocroflTeJrbHarr

1. llo4roloBKa K reKyrrle

2. lloaro'roBKa K ta6

pe3ynbTaraM H3 BbrrroJrHeHus,. K

ycTHbrx oTBeToB Ha Borrpocbr npen

3. Pa6ora c /IoronHrrreJrbH

caMooro.[TeJlbHoe rasy.reHze. Ko

1) [ocrouHcrBa r4 HeA

BbITIZCJIIITEJIbHbIX C?ICTEM.

2) Or truurzre rroH.f, rzfi upoq

rronb3yr 6lorrapyroqpre KoMMyHlrKaur4

, peaJrnsyroqyro cle4yorqllfi aJr

3llpyerc.fl rrepeMeHHaf, (float a);

a BceM rrpo.qeccopaM, BKJrroqa.rr caM0

Bce npoqeccopbr npu6anrmor K He

Aaror Ha HyneBou npoqeccop; H

eccopoB AaHHbIe v BbrBoAr4rT Ha 3

aHHoe uM 3HaqeHr4e [epevleuuofi a.

rpo rry, ucnoJrb3y.'I

I_Send, MPI_Recv), pealu3yroqyro aJr

fr npoqeccop Aoxrr4 4aelcfl. coo6ule

eAyrcrrleMy lfrpoqeccy.
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SMP- er MPP- apxr.xreKryp

I{ IIOTOKA B OIEPAI{UOHHbIX CI4OTCMA

HHbIE

"HA
nofi

ce6n;

cnofi

CBO14

HB

6ronup qze

I,ITM

r4fl. oT

KIIII14

M,g

to

rUy:

OTOM

X.



v

YI

T

II

3 ) llpo6leMbr cr4 HXpoHr{3 ar

t-rpofpaMMupoBaHur4.

4)Ciausapr OpenMP. Has

5 ) CyrqecrByrorqr{e pe€LJrr43i
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