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r. uEJrr4 ocBOEHI4q AI4CUr4rrnI4lHrbr

Z:yveurze oauoBHrrx nou.s:rafi 14 rrprrur{rrnoB pacnpegeneuuofi

AaHHrIX t4 BbrcoKo[poI43BoAr4TeJILHbIX nrHvcleu.afr ,

nepeAarrfi coo6qeHr4ft MPI

paclpeAeneHuoft natrstrro.

PQpa0orKI'I

(Message Passing lnterface) EItn cr4oreN4 c

@opvrrzponanze npaKTr4rrecKux HaBrrKoB, ueo6xo4rzrr,mrx 4nx pappadorr<a

lapanneJrbr brx [porpaMM c r4c[oJr63oBaHr]eM crarHAaprr43r,rpoBaHHoro ulilepseftca

2. MECTO AI,ICqIIIINUHbI B CTPYKTYPE OIIO BO

[uc4unnuua <Pacnpe4elenuau o6pa6o:n<a auftopnauuu> oAr4Tcq B

rapua:nznnoft gacrri ocHoBHoft nporfecozonanrnofi o6pa:onarern,uoft

Ar4culrrrrvHa no eu6opy. ZsyueHne AlzoqvttJrrzHbt IrpoxoAr4T B rnecroM

ALiCqlrlJrrrHa loflarrecKr4 r,I 0oAepxaTeJIEH.o-MeTO.qUqecKu c c p.sAor\4

TeopeTr.i-lrecKrzx Ar4crurrJrlzH v [paKTrlK npeArrlecTByrou{efo nepr4oAa O6yveuux

ocBoeHr]s Kypca cryAeHTbr AoJr)Krrbr: 3Har.b ycrpoficreo H r,[pr.j.Hrlrrllbl

$yH qr't onzponauux 3BM, r4MerE npeAcraBJreHr4e o 6asoarrx aJrfop4.l.Max 14

crpyKTypax AaHHbIX, yMerb rIpI4NIeHtrE .s3bIKI4 rlporpaMMnpoBaHl4t BblcoKoro

VDOBH'.

3, KOMTTETEHI{I4Lr OEyrIArOIqIDrOCtr, OOpMI,IpyiMbnE
B pE3yJrbTATE O CB OEH Vrfl IMC\yrrr JrrrHhr (MoAynlfl )

B pe3yJr;Tare ocBoeur.r.{ Ar4cruznJrr4ubr odyvanrquitcfl /(oJr)KeH

AeMoHcrpr4poBarl cJreAyloque nporf eccuoHaJrbHEre KoMrrereHrlr4rz :

o cnoco6Hocrr, [pr4MeHrrrl n npo$eccraoHamno[ 4a"{ar,rnor""
coBpeMeHHbre .fi36rKrz [porpaMMrlpoBarrr4r rz r3brKlr 6a^: Aanurrx, uecg.urxQrzu

cucrevsofr IzHx{eHepr4l4, 0I,ICTeMLI aUTOMarr43ar]urr IIpoeKTI{poBauux, sleirlpounrre

(Apxurerrypa KoMrrbrorepoB, Oue.paqzonHrre crzereMrr, Anro$r4rvrt vi.

aJrfoprlTMr4qecKlle r3BIKIr, -f,Srrrl4 ]4 MeroALI rrporpaMMnpoeani,rr, cucfrFMHbre 14

MareMarr4qecKr4e ocHoBbr cy[epKoMnr,rorepHbrx rexnonorzit). .{trr ygrreurEoro

NAKETbI6rz6nzorer<u r,i KoJrJIeKr{uv, cereBlre rexHoJlofr4u. 6u1nuo-rexu



lpofpaMM, coBpeMeHHbre [pooeccr4oHaJrbHbre craH,4apTr,I IIH

rexHonorr4fi (OIIK-2);

r cnoco6uocru rc pa:po6olr<e aJlrol)r4TMr4LrecKax u

peureurzfl e o6,lacra cncreMHoro u nprrKJraAHoro npo

MareMarr{qecKzx, unQopntaqr{oHHllx a rrMaraqrrougrrx uorelefi.

IaHQoplraquonuErx pecypcos rro6anrHrrx cerefi , o6pasoearetr,noro

nprrKnaAH;rx 6a:4annrrx, TecroB 14 cpeAcrB Tecr[poBaHus cuc,reM Ir

coorBercrBrre crauAapraM rz r4cxoAHbrrv{ tpe6onarraxrr,r (OIIK-3 );

cnoco6ttocrt ucrroJll3oBarb coBpeMeHHBIe liucrpyMe

BErqr.rcJrr4TeJrbHbre cpeAcTBa (rIK-3 );

cnocooHocT6 Kpr,rTuqeorfl4 rrepeocMr,rcJIaBaTb HaKorrJle

B pe3ynbrare ocBoeHr4s Ar4crlr4[Jr]zn6r odyvarorqlrtcl

AeMoHcrpnpoBarb cJreAyrotqfie pe3yn6Tarr,r o6pasonauul :

1. 3uarr: ruraccuQzraqr4ro pacflpeAeJreHur,rx err.rzcrar]erbublx

METOALI IIOPEIIIICHI,I' IIPOI43BOAI4TEIbHOCTI{ BEIqI,ICJIITTCJIbHUX CUCIEU. riO

nocTpoeHr4ro [apaJ.rJIerbHbIX €uropr]TMoB;

2. Vrueru: caMocro.sreJrbHo It3BJIeKar6 noJre3Hyro H&yr111"-r"

vHQopMarlurc r43 pa3Jrr4qHbrx rrcroqHn.KoB, nprrMeHrrE ugyi{eHI.IEIe M

rrpoeKTrIpoBaHr4z pAo[peAeJreHHbrx aJIropvTMoB;

3. B,ra4err: HaBrIKaMH I4c[oJr]r3oBanr4r coBpeMeHHErx cpoA

BbIqr4cJrIzreJILHbIX 3aAaq Alt-s cvcreM. c pac[pe4eJreHuoft riaM.srr,x>.

4. CTpyKTypd r4 coAEpxA.Hr{E Ar4 Curr[nr4Hbn (Mo

Il3MeHrrE npz ueo6xo4rrMocrn Br4A Lr xapaKTep croefi npo$ecc

,qerreJrbnocrr,r (IIK-5);

r cnoco6nocu e$$errzeuo fipr,rMensrr 6asoe!,re

3HAHUfl rr IIHQOpMaIIT4OHHbIe TeXHOJTO|I4IT IIpH perrreH]rr4 rIpoeKT.Fto_Te

Irpr{KnaAHErx 3aAaq, cBr3aHHbIX C pa3Br4TIZeM 14 I4CIO

un$oplraruonHbrx rexHorroraft (lIK-6),

OSnras rpy.4oeMrocrb Ar4 crlrlrrJrr4ubi cocraBr.ser 5 saqernrre e4rzuuqrr, I

oFHbrx

BAHU'I,

AflHIrIo

HTpHTa,

/ICTB HA

.q6Ie Lt

HOLI

ecKr4e

ec4ux ii.

uaI{[IeM.

AOnlKeH

eoK)aro

Abr IIpr4

rrrQHr4t

JItn)

\aQa'
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1. BneAesue

JrEKrlr4tr{

Pacr1pe4e.rennrre cr4creMll u paoflpe,qeJleuHbre Bbl

flpegnocririrrz pa3BLrrLrfr BbrcoKorrporr3r]oAareJrbnrbrx B;rrrrrcJleHrrr 14 coE

AOCTTZXeHTZ8. oo.nacrrz Hc[oJ1630Barru.a paclpeAeneHH6rx BbIqtrcJreHr]tt.

2. A]pxurercrypa pacrrpeAeJreHrrr,rx Bbrqr{cJrr.rreJtr,Hbrx crrcreM

Melo4rr rr eAIrHrrrIrI orIeHKIz [por43Bo.qr4TeJl6Hocrli BbrrII4cJ

cucTeM.

OcHpnurre HalpaBJreHrrJr pa3Br4-tr4fr. BbrcoKolpor43Bor

KoMnbroreppB. llapa.,ue,rrHa{ o6pa6orKa. KoHneilepuaa o6pa6o'rna.

Knagcu$uxaqur <Drlr4r{Ha. SISD-, SIMD-, MISD-, MIMD
Mynrrunpolleccoprr 14 MyJrbrtrKoMrrbrorepr,r, Cucrevrr c o

paclpeAerreirHofi raMrrbro. NLMA- allxrzreKrypbr. Mpp-cacre\aH. Kr

c14cTeMBI. Mera-ronrnrro'rzur.

3. OcnosHsre floHqrur napaJrJteJtbln tx a,,'rr-opr,rrMoB

PacnapannelrzBaHlre arroputMo.B Ha ocHoBe AaHHbrx. paonapa,r.r

aJrroplzrMoB Ha ocHoBe 3aAarr. ABToMa'rr4 qecKoe pacflapanJ]eJrl4 BaHLle U

IIPI{MEHI.IMOCTI4,

OJI0Htir.

\.{eI,IHbIer

cT9Mbr.

efi ,r

fepH6Ie

4BAHIiE

aHI4rdbr

,HbIX

)1



CreneHr rrapaJrJreJrrr3Ma rrLrcrenHofo anropllTMa. Alropurtt c

HE3ABI,ICITMOCTb OT .S3bIKA.

Knaccrz$uxaqux $yurqut MPI. Ea:onrre rrzrrlr AaHHbrx,

tr4reuguatusagr4r4Lrsanpr,rrr4eMPl-npoqeccon.

Kovuyuuxaqlrouulle olepallr4l4 Trrna (ToqKa-TorrKa)).

Korr'rlexrzsuue orrepardr4r4 fiepeAarrv AaHr].brx B fpyrne npoq

Pa6ora c fpyrrnaMr4 rrpoqeccon r] KoMMyHr4raropaMr4.

llpousno4urre (uorirsona renrcxre) Trrrrbr Aaur,r6rx. y
paclaKoBKa.

@opl,rrzponanne rorrororr4rc fipoqeccon.

Jla6oparopur,re pa6oru

Jla6oparopnar padora J\!1

3uaKonrcreo c MPI. Hac'rpoftra cpeAbr [porpaMMapoBaur4r.

rporpaMMy AJr.fi orrpeAeJreHrzx o6ulero qncra fipoqeccopos (MpI _Qize),
Lru4l"rBvr4yatrruofo HoMepa rpoqecca (Mpl*Comm_Rank), euno4a ySJroB

Krracrepa (MPl_Get_Processor.*Name).

Jla6oparopuaa pa6ora J\b2

Hanrzcalr [porpaMMy, 14 crronb3yr 6loxnpyrorqre ro

Syuxqzr.r (MPI_Send, MPI_Recv), pearrr43yrorqyro arrfopr4rM rrepe,4a

tro AByM KoJ]r,r{aM: Heqernbre npoqeccopa o6pa:yror 1 rcolrqo, r{erHbre

CaTI]

OHHbIE

AaEnbrx

PPe'

Mo4zSuqupoBarb nporpaMMy, r4crolb3ylo (fyllrqruo MlpI Sen

Jla6oparopuaa pa6ora J\b3

zcno.nroyx synrqzz MpI Bcast/Mpl-Gather/Mpl-AllgarheriMii r.uu..
}]ArrrrQarb flapanJreJrbHyro nporpaM]My, peanr,r3yrotqyrc fiaparrJreJrbHbrft 

lar:ropuuu
cKaJr_trpHoro yMHo)(eHrzq BeKTopoB.

Jla6oparopnan pa6ora J\b4 I

I

I

I

i



1) Peanrzoonarb rrocJreAoBare:turril aJrropurM yMHo)KeHrrr MaTprnrrbr Ha

BeKTOp' Uoryqvrb 3aBucr4Mocrb BpeMeHrr peu7r43ar\uv anfopt4TMa otl pa:lMepi)

MaTpr,rubr.

2) Peanzsoaarb napa,rJreJrbnrrfi crpouno-opveHTrrporlaHHrrfi arroparr,r

yMHOXeHTZT Marpl4rdbr Ha BeKTop, Bbrrrl4cJrr4Tb BpeM{ peaJrr43aqalr anrol:ft.iwa ua 2,

4, 8 npoqeccopax Arrr pa3Mepa Marpr4rlbr or 100x100 ao 1000x1 000.

3) Brruvcnurs ycKopeHrre r s(pdlexranuocrE rrapaJrJreJr'Horo {rrropzrva
IIO CpaBHeHr4ro c

1)

Marp14rly,

MaTpr,rrIbr.

r_IFr rla

"Ila6oparopnan pa6ora J\bli

Peatugonaru flocreAoBarerr,srrii alropurM vMHo]KrjHr.rfl M

IIo.rIyrruTE 3aBI4CAMOCT6 BpeMeHr] pealrrz3,allttll alrop.aTMa pa3M

2) Pea-nusonarb rrapaJrJrenrnrrft a:roprrrM yMHo)Kerrrrx va{pzqrl na

Marprrqy B cryrrae, r<orga 1 Marprilla. crpoirHo-croLrcro, a 2 * .qelgnorra

pac[peAeJreHbl IIo [poqeccopaM, BI'ItrucnI4Tb BpeMt pearrv3ar\trr4 alropr.lw a ua 2,

4, 8 npoqeccopax Ar.r pa3Mepa Marpr.ir{br or 100x100 Ao 1000x1000.

3) Brnzcnzrb yc*opeH'e r.r s(p$er<:runuocrr, rrapaJrJreJrb'oro {lropnriraa
no cpaBHeHrrro e [ocJreAoBareJrbHbrM B 3aBr{cr4Mocrr4 or pa3Mepa Marpr446r.

5. OFPA3OBATEJ]IbHbIE TEXHOJIOI' t4U
. JleKrluoHHo-ceMr4HapcKar cucreMa o6yuenrx (:rpaArhu?rortnr,re

JreKrIr'I oHHLre n na6oparopur,re sanxrax);

r o6y.{erue B M€Llrbrx rpyfl[ax (nrrnolHeurze na6opal:opnux pa6or r
fpynrrax v3 AByx vlu rpdx uenoaerc);

. Macrep-KJraccrr (4elroucrllaqar Ha na60paropHux 3anrrrzsx upunq4noe

pacrrera 14 npoeKTrzpoBaHrr.{ ofl:rr4qeor<zx 4eraleii 14 onrr4qecKrzx cac'rel,r)l

. rrpaMeHeur4e MynrTr4MeAlra rexuoJrorufi (npone4eHue nerq/orrootx u

u

AeMoHcrparlraoHHrrx porrzKoB c rroMoulbro [poeKlopa znz OBM);



. r{HlpopMarI[oHHo-KOMMyHr4KarIrroHH6re TexHorrorar4

nHoopMaru4oHHr,rx rexHoJrorzir Lrrfr. MoHrzropr4Hra reKyulefi

cTy.qeHToB r.1 KoHTpOns 3HaHr4ft).

Pe mune-rcoumponu NpI

1 . Karr.ie cyrqecrB)aror eAr.rHr4rlEr u3Mepenr4r lrpofi3Bo

llprzne4rzre l43Becrnbre Bav oqenxz [por43BoArlreJlbHocrl,r Bbrql4

CIICTEM.

2. llprzne4r.'e xnaccuQuxaqulo tsbrooKorrpor43Bo/qr4TerLHbtx

BllqEorarerbHbrx cI4 creM no opraHl43arll4u Oneparr4 eHofi Ilal\4srl4. vr<axure

AOCTOI4HCTBa Ir HeIOCTaTKII KaxtAO|O KJIaCCa cLrcTeM,

I Tlenpur,lont"-o apxr4TeKTypbr Bbrqr4cJIVTeJrbHBrx cacTeM cofIlacHo

KJraccll o r4Kau uw @ tturt:Fla.

4.[aitre cpaBHrzrerbuyro xapaKTeprrcrrrKy MoAeJrrtvr

AaHHbIX Ir [apanneJrl43Ma 3a.{a.r.

5. CSopvynrzpyfire onpegeJreHrze creleHrz napaJrJrerr43Ma

ycKopeHr4s u s$Qerc:uaeHocTr.r flapaJrJreJrr]Hofo amoprzrMa.

6. Onpe4enure cpeAHrolo fi.erleHr IIapaJIJIeJrrl3Ma aJrropr4TMa c

cKajrtpHoro yMHoxeHrr{ BeKTOpOB, yMI{O)KeHrrs MaTpLlr{bI Ha BeK:TOp.

7. llpune4ure npuMepr,r aJrropr.rrMoB, o6na4arorqux uAealtu oii

[apaIJreJIu3Ma.

8. Brrne4rzre $opuyiry 3aKoHa Au4an fi no_{cnr4Te

CMbICJI.

P e'iimun z -rco ump o nu Ne 2

9. llpraregzre npr4Mepbr Jror{atrbHlrx u rno6a:rrnrrx xo

neHLlo

t<uit

OHHbIX

(npI4MeHeHI4rl

ycnpBaeMocTrt

$ynr<qufi MPI. Ornrzqze 6norupyrorq[xcs u He6roxr4pyroq[xcs Bbr3o



10. (Dynrqua LrlLrrryraJrv3ap\ Ir 3aBeprrreur,r, MpI fipu.Ourr.
Onpe4eleuue KoJrrrqecrBa vr patra npoqeccoB, llprauep.

1i. @yHxqrzrz npueua/nepe4avu coo6rqenuf Me)KAy oiAelrgrrvlr
npoqeccaMr.r.

12. lpynnonrre (ron.rrex:runuue) esarzrr,ro4eftc:rnur. I,accun{a rlerroro

coo6rqenua [poqeccaM. C6opxa AaHHbrx or [porleccoB.

13. fpynnonrrre (ror:rex.runune) esauvo4eficrnas: paccul*a qacreii

coo6rqenux fipoqeccaM. C6opr<a qacrefi coo6rqenua c npoqeccoB.

14. (Dynr<qzrz rrogepxKlr paclpeleJreHHrrx oreparlr4ii: ns[nolHesrle:

nro6alr,ur,rx onepaqaft c Bo3BparoM pe3ynbraroB e r.rraeurrfi IIpoIIecc,

BbirloJruel{r4e fJrooaJrrubrx onepaqzfr c Bo3BparoM pe3ynbraroB Bo Bce II9CCI'L

uuExpoHrr3ar]r4r npoqeccoB.

Pe muue-rcoumponu Ne3

I 5. Tvnu IaHHbix a MPI: 6asoerre u [porl3BoAHbre. Ctroco6r,r

KoucrpyrzpoBaHnir [po]r3BoAu6rx rr4[oB. llpuueprr.

Ynarosxa 14 pacfiaKoBr{a AaHHbrx e MpI. llpuIraep.

fpynnrr flpoqeccoB, Cosgauve HoBrJrx rpynl. OJTYTIeHAe

16.

17.

u

B.

llpurrreprr.

(DyHxrlraa pa36ureHr4fr . flpnuepsr.

20. Tononorzr4 rrpolleccoB, Tonolorus rpaQa. @yHr<qvwr nrs
:ronolorrzeft rpaSa. (Dynr<qv.{ oflpeAejreHrrfr .rrlrra ronororrrr4,

6) 9n:aruenaqlrorrrr6re 3aAaqu :

1 . Hanuiuure [porpaMMy, rlcrroJrr3yr 6nor<upyroque

Synxqrzn (MPT_gsnd, MPI_Recv), pearn3Fouyro crie4yrorqizfi amo

uu$opnaaqau o fpynrax. llprzueprr.

18. KolrrvryuuKaropbr. lloHqrae aHTpaKo

anrepKoMMyur,rKaropa, Cos4anue r(oMMyHt4xaropoB, yA€ureHr4e Ko

olepaqtrr4 HaA KoMMyHr,rraropaN{}r. (Dyuxqzu AJrfi HHTepKo

19. Tonolorrza flpoqeccoB. .n[exaprona rorroJrora.s.

HyJreBoM flpoqeccope vHllr\ttfflu3wpyeTafr. [epeMeHHajr



lpoqeccop paccbrJraer nepeMeHHyro a BceM nporJeccopaM, BKirroqas caMoro ce6f;

noc.[e fionyqeHr4r rrepeMeHHofi a BCe flpoqeccopbr nptr6aBJrflror K Freii cBoii

uHAUBr4EyaJrb:E.r,rft HoMep r4 fiepeAaror Ha HyJreBofi flpoqeccop; Hy4eBoii

Ilpoqeccop nolyqaeT oT Bcex flpordeccopoB AaHHbre r] BbrBoAr.rT rra 3r(paH B

Sopuare: HoMep nporlecoopa, rrepecnaunoe r4M 3naqeHr4e nepelaeuuofi {.

2. Hanvrlne nporpaMMy, ncfloJrr,3yr 6no{Npyxlque

KoMMyHvKarIuonHue (pynrquu (MIII_Send, MPI_Recv), pea"iru:,yrorqyroi arroprrrvr

rlepeAa!{r4 AaHHbrx rro KoJrErIy: ouepe4noft npoqeccop Aox(i4Aae1]c.s cooquleHr{r or
npe,qbrAyulero r4 rroToM [ocbrraeT cJreAyroqeMy rrp oqe ccy.

? [l a nrx,,,,,-^J. r Latrnulwrc lrpofpaMMy, Itclonrcyrr KoMMyHIrKar_IHosHrte L $ynxqvu
(MPrJsend, MPI Irecv), repeAarolqyro 4eyrraepnrrft Maccr{B r,nen,fy auyru
npoueccopaMH"

1. Hanzurrzre nporpaMMy, r.rcflorrb3yr KoMMyH],rKarlr4onnyro l$yHxqraro

(MPI_sendrecv), peanrzoyrorqyro arrroprrrM reperar{r4 AaHHbrx ,rl nortruy,

or{epeAHoft flpoqeccop Aoxr4Aaerc_s cooSuleuux oT flpeAbrAyrrlero la [pToM

rrocbrJraeT cneAyroqeMy rrpoqeccy.

B) CaMocroflTe.,rbuaq pa6ora cryAeHToB:

1. llo4roroer<a K TeKyrrleMy KouTponro u npolrex<y'rouuoii

2. llo4roroer<a x la6oparopubrM pa6oraM a o$opuleurae eToE no

pe3yJrrTaraM r43 Bbr[oJ]HeH[s. KorrrporE ocyruec r.BJnercr Ha B BrZlIe

ycTHbIX OTBeTOB lra BOIrpocEI lrpeloAaBaTen{ no coAepI(aHulo oTqeTa.

3. Pa6ora c AorroJrnr4TeJnHoft lu:repatypofi no Bo[poaaNr, BbrH

caMocrorreirruoe rz3yr{eHz e. Kourpoll ocyrqecrBJrrerc.rl Ha 3 aqere.

1) [ocrozucrBa r{ HeAocramu SMp- a Mpp- apxr{reKryp

BbtqacJIL.iTeJIbH btX Ct4CTeM.

2) Ortuwrc non.srzft flpoqecca r4 floroKa B orrepaqrrouHrrx cr4cre

3 ) flpo6nervmr cuHxpoHr.r3arlw 3a/:alc npr4 [apaJrJrenLHoM

lrporpaMMr{poBa}lvw.

4) Crau4apt OpenMP. Ha-gnaqenlie.

5) Cyurecmyroqze peaJrr43atlalr cran4apra MpL



6) llpororonrr o6lreua gannbrMrr Me)KAy rlpoqeccaMr4.

7) tr4cuonrsonaHr{e yrr4Jr}rr6r MPIRun.

8) Orna4r<a [apaJrJrenbubrx npuloNenufi .

9) Mero4ur<a or{eHxr4 s SS er<rrznnocru nuqrzcleunfl .

10) Pea-nlrsaqurMarp[r{HrixaJrfoprzrMoBcpe4c.rnarr,ruMPI

Il) PacnpeAenenHoeperreurre4zQQepeuquanruuxypanH{urzft.

n^ ^_-- ^ -^ * ^___, -Pacnpe4e.neHue Br{AoB caMocro.srerr,Hoft pa6orrr no pa3AeJrarvr

cqunIlllHbr:

Ns

nht Pa,:4el 4ucqunnuusr
Bua C )c

(1) (2 (3)
1. Bne4enue 2 2
2. Apxr4TeKTypa pac[peAeneHHbrx BbrqrrcJllzTeJrbHblx

CV CTEM
2 6

3. Ocnogglre noHqr4f napaJrJrerEHrrx aJIropr4TMoB 2 6
4. CranAapr MPI 20 4( [0

Bcero 26 't, 40 24.t.
Ilpuruepur,re reMbr KypcoBlrx pa6or:

1) r{zcnennoe perreur,ie cpeAcrBaMu MpI 4eyuepHo ro H

eHr4r relJro[poBoAHocrr.r MeroAoM rrpoAoJirro-nonepevuofi npo.

2) 9ucneuHoe perreHr{e cpe,4crBaMrz MPI 4nyuepHofo H

eHrrf TerrJronpoBoAHocTr.r c floMotqblo cxeM6] paculellJreH14n

efrHofc

4

eftHofc

3) Hlrcnenrioe petrreHpre cpeAcrBaMr{ MpI 4eyrraepHoro uerliznefiporo

ypaBneHrrf, TelJrorrpoBoAnocrr4 c rroMoulbro cxeMbr ripeAr4rctop_xoppexrdp

4) rlacnerlrloe pelregr.re cpeAcrBaMu MpI rpexMepHoro iusefiHoro
ypaBrleulrr rerrJrolpoBoAHocrr4 e [oMotrdbro xeHofi pa^:uocruofi cxeutr 

I

5) rLzclenuoe perregrre opeAcrBaMr4 MpI AByMeprroro jpuurrgr,ro

llyaccoHa r4TepaqvouHLrM MeroAoM 3efi4enx

6) r{acleunoe perreHr4e opeAcrBaMrr MpI AByMepuoro lpanuenrzn

Iyaccoua MeroAoM 6ro.rutrx urepayuit

7) Mo4enupoBaurre cpeAcrearar MpI flpollecca r:aururo4eft crnrl! .rnepaux

r{acTI4II C IIOTOKOM fA3a

R\ Ilunnprrrr.'o ^,u/ alrvJ.Lerlrluv p€IIIeHr4€ CpeACTBaMrr MPI ,{ByMepHOtO ypanHgHrzn

rrepeTroca 
i

i

I

TLI

ypaBH

ypaBr{

fo



9) Brruzc:reuue paHfa npoz:eonrHoft Ma.jpr4r{br cpe4creanarz MpI

1 0) Mo4enrEpoBaHr,re cpeAcrr;arr,ru MPI fipollecca rpoxoxAe Frru FQfi rp o HoB

qepe3 [nacTr4Hy.

11)

7. yqEEHO-METOAfiTIECKOE r4 LIH(DOPMAUHOHHOE
OEECIIETIIIHIIEAIICqI4IIJII4HLI

a) ocuonuaa rrr{Teparylpa

1'Airrouos, Anercau4p cepreeenv. Texnororau napalrLlenBuoro

rporpaMMr4poeaHras MPI rz OpenMp : yve6Hoe noco6ne 4na Iny:roa no

Ha[paBJreHr4rM 010400 "llpurra4uax MareMarrzKa rz zusopvra:rr.rr<a" a 010300

"(Dyn4arrreH'ranrnax uHQopMaruKa r.r rzusopvaquor{Hr,re rexHonoa""j' lA. c.
AnT ouoe ; Mocxoncruft rocyAapctseuHuft yur4Bepcr.rrer raueH{ M. B.

Jlorr,rosocona (X[y) ; aBr. rpeArrcn. B. A. CaAoe'z,ru:ia .- Mo.neu ,

MocroscKzft y'r{Bepcr.rrer (Mfy), 2012 .-339 c.: zn. - (Cynepno*.lrrcr.p"o.,

o6pa^:onanue) .- Ezdnaorp .: c.333-334.- ISBN 978-5-211-06343-3.

2. OcHosrr [apalrJrerlnofo [pofpaMMr4poBaurz.s [S.nerrpoHur,r fi pecypc) I
Eora.I0e K.IO. t\{. : 6tr{HOM, 20

http://www. studentlibrary.ru/book/ISBN9 7 8599 63 09399.htm1

2

3. MoAe;rrE rapaJrJreJr'Hofo ilporpaMMr,rpoBa'rrfl. f3lerrpounrrr iler:rnci
@e4oron 14.E. - M. : COJIOH-IIPECC, ZO|-Z.

http ://www.studentlibrary.ru/book/ISBN97859 1 3 59 1 029.htrnl

4. @ego:roe I4.8. Mo4enu [apaJrJreJrbrrofo rporpaMrra]rzponaurzx

f3;rercrpounufr. pecypc]l @e4oron VI.E.- 3lerrpoH. reKcroB're 4aHu{rg.- M.:

COJIOH-IIPECC, 2012.- 384 peNau Aocryna:
http :i/www. iprbookshop.rul2 087 7 .*, OE C <IpRbooks>, no naporrro

6) 4ono,rurureJrr,Hafl rurrepa.rypa :

1. . Kylvr<on tr4.M. Texnonorza pa^:pador*r{ rporpaMMn.,ro o6elc;r,rueu,uo



TeKcroBrre AaHHbre.- Hoeocrz6upcr<: Hoeocu6upcruii .rocyA

'rexHuqecrcril yuvBepcr{rer, 2013.- 40 perxuu

http://www.iprbookshop.rul 45044-- 3EC <IpRbooks>, no naporrro

2.Mogenv pacflpeAereHnr,rx nuqzcleHzi f3lex.rponsufi
Tonopron B,B. - M.: OI43MATJII4T, 2011. pexnlt

http://www.studentlibrary.ru/book/lSBN5 9221 0 49 5 0.html

3, Eora-r€e K.IO. Ocronrr [apaJrJreJrbHoro

l3nerrpoHuufi pecypc]: y.re6goe uoco6ae/ Eora.{ds K.IO.-
reKcroBr,re AaEHbre.- M.: EZHOM. JlaSoparopzfl, guauuil,, 2,015.

PeNuir,r Aocryra: http://www.iprbookshop.ru/20702.- 36C dp
napoJrro

n) ilporparuunoe o6ecue.rerrue r.r I{nrepHe.r.-pecypcbr :

1 . "llaboparopzx llapa;urenrlrcrx ianQopvarirzouubrx rexr_roJro

14 ccrreAoBarer6cKoro Bbrqr4cJrr.ireJrbHoro rIeHTpa Mfv http://paraliel.ru

2. MPICH: a high performance and widely porlable implernen

Message Passing Interface (MPI) standard. https :iiwww.mpi ch. org,/

3. Opurunanu crau,qapra MFi : http :i/www. mpi- forum, org/docs/d

8. MATEPI{AJII,HO-T'EXTI4qE CKOE
AIICqIIUIIIHbI

JreKIIItoHHLre ay4r4Topr4r4, oc.nauldHnrre 4ocr<oft (pu ue,na u,ru

sKpaHoM Anr npoerr{rronnlrx cr4creM, rrpoeKTopoM u uoyr6yrov.

AyAr4Topnr4 AJrr npoBeAeHrrfi zawntufr, ocnarqdunrre co

nepcoHaJrbH6IMr4 KOM[brOTepaMIl, o6r,e4unenur,tvr,r

BElr{ucrr4TerbHylo cerb LI yKoMnJre(ToBaHHbIMrr Heo6xoar.rvr,i},r cu

npIrKJraAHbIM [pofpaMMnr,rM odecneqeHlzeM.

vpcl I
0cTYua:

BALTU'I

eKTpoH.

43 c.--

ks>; lo

.html.
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IJHbIM14

Hylo



3anegyroqafi ra$e4pofi
OT roAa

Pa6oqa.s

rpe6onannrua
npofpaMMa lIUCL(t4nnHHbl cocTaBIeHa
OfOC BO tro HarrpaBJreur4ro

Pa6ovlro [porpaMMy cocrgBr.rJr: Aoqeur ra$e4prr @nlIM
A.C, lony6en

PeqenseHr (npe46tanra:renr pa6or:o4

(rr,recro pa6oru, 4orx<uocrrf@Ho, no4nlrcr)

flporpartrvra paccMorpeua ra o2lo6pena Ha 3aae1alavr xase4pu @
nporoKorr Ns .// o-r << o( >> __g_:r _201
3ane4yrorqrzfi raSegpofi

Pa6o,aas [porpaMMa paccMorpeua u o4o6peua Ha
uero4uvecrofi KoMriccI4 rr HanpaBreHut

rrporororr Ns ,/y' or <<_O{)> qV

llp e4ce4arenr KoMr{ccr4r4

JIUCT TIE PEYTBEPXITEHI4g
PAEOIIEIZ IPOIPAMMbI AI4CUI{ilJII4I{bI ( M

.M. Apart,

I

ollvJr"flD
1

I

I

I

I

Pa6o'rafl. [porpaMMa ogo5peHa ua
flporono:r 3ace1alvfl raSe4prr J\b
3aee4yrou1ufi xaQe4poft

Pa6oqa-s rporpaMMa o4o6peua Ha
llpororon 3ace1a:nLrfr r<a$e4prr Ne
3aregyrorquft Ka$e.4poft

Pa6o\as nporpaMMa ogo6peua ra
flpororol 3ace4anufl, rca$e4prr Ne

yve6Hrrf ro4
OT foAa

yve6nuft ro4
OT roAa

yue6uufi ro4


