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1. rIEJrr{ OCBOEHWfl lJ'']\trrrJllrHbr

ocHoBHbIX [OHSTr,rI4 U [p]IHrII,rlOB
BbICOKOTTp OII3B OAI,rTeJrbHbIX Bbrrrr.r cJIeHLIff .

pacrpeAeJreHHoft o$pa6orru ,qaHHbx

I{enrro ru.IcqrrIJILIHrt PacnpegeJleHHafi o6pa6orra ransopud:trrr rBJr{ercr u3yqeHue

OopuuponaHlae [paKTI{qecKI4x HaBbrKoB, ueo6xo4ul,rbrx AJr{ p43pa6orKlr rrapaJrJreirbnbrx

rlporpaMM c lIc[oJIb3oBaHI,IeM craHAapr]r3]rpoBarHoro znrepQeftca nppe4avu coo6rqenufi MPI
(Message Passing Interface) Alrs cucreM c pacnpeAenennoft naMrrbro.

2. MECTO AI,ICIII4IIJII,IHbI B CTpyKTypE OIIOII BO

,{ncquuuuna <PacupeAeJleHHaf, o6pa6oma ran(fopmaqrav> n{xo4prrc.f, B napHarrannofi
tlacru ocllonnoft upolpeccuosaaruofi o6pasonareffinofi lporpaMMbr tr orHocr{Tcf K Ar,rcrlr{nJrr{He
no nu6opy.

,{ucqunnuna JloruqecKl{ u coAepxareJrbuo-MeroAraqec4u cBr3aHa c psAoM
TeopeTuqecKl4x AIIcqUIIJILIH LI [paKTLIK npeAlllecTByloqero [ep]ro.qa o6yveuua (Apxzrexrypa
KoMnblorepon, AnropIiITMbI u anilfirg cJroxHocrr{, f3rlKu u MeroAbr nporpaMMr,rpoBaHrrs.)

Cr.rcreunoe 14 npLIKJIaAHos flporpaMunoe o6ecfleqeHr{e, Ouepaquon4sre cucreurr, O6rexmo-
opI,IeHTLIpoBaHHoe nporpaMMr.rponaHue). .{nx ycnerrHoro ocBoeH}rr (ypca cryAeHTbr AoJrxHhr:
3Harb yctpoftcrno u rrpl{Hllranrr (pynrqlroullpoBaHrr 3BM, r.rMerb r4peAcraBreHlre o 6asonrx
aJIropHTMax H crpyKTypax ,{aHHbx, yMerr npr.rMeHrrb s3brKrl uporpauuupoBaur,rs BbrcoKoro
ypoBHfi.

,{ncqunnuna lpoprranpyer 3HaHv.[ vt HaBbrKr,r, neo6xo4tarrrrre B rrpaKTr,r.recroft

AesreJlbHocrn rnaru$uqfipoBaHHoro cueq]raJrucra, u3ryaerc . n nonrie reopeTrlqecKoro Kypca.
B paurax yve6Horo ilpoqecca oHI{ Moryr 6urr ncnoJrb3oBaubr rrp4 rro.qroroBKe rrrnycnnofi
nnzuru(f uraquonnofi pa6orrr.

3. KOMIIETEHIII,IU OEyTIATIIIEIOCfl, OOpMI4pyEMbIE
B pE3yJrb TATE O CB OEHUfl , ilIdCxfi {rrJrrrH4r (MoAyJrfl )

B pe3yilbrare ocBoeHllf, AI,IcITHITJII,IHrT o6yuaroquftcx .qohxes AeMoHcrpr4poBarb
cireAyroque KoMneTeHrIu[ :

o cnoco6Hocrb IlcrloJlb3oBarb 6agonrre gnalurfr. ecrecrBeHubrg HOyK, MareMarr.rKr{ Lr

uu(fopIraarrzKl{, ocuoBHue (parrrr, KoHrlenqr{r,r, [p]rHrlr,rn6r reopufi, olxrannbrx c rrpuKla,qnoft
MareMarr{Kofi a r.ru$oprraarurofi (OnK- I );

o cuoco6Hocrb x paspa6orKe arlrop[TMr.rqecKr,rx u fiporpaMMrlbrx penrenufi e o6racru
cl,IcreMuoro v [pI,IKJra,qHoro rrpolpzrMM]rpoBaHr,rfl, MareMarr4qecx{x, nu(fopruaquoHnbrx vr

I,IMLITaIITIOHHbTX rrao4elefi, co3AaHr{ro uu(popuaq}roHHbx pecypcpB rno6alrnrx cereft,
odpasonareJlbuoro KoHTeHTa, [pHKJraAHbD( 6a.: 4auurx, TecroB 14 cpeAcrB TecrnpoBaHr,rs
cI{cTeM I'I cpeAcTB Ha cooTBeTcTBI{e cTaHAapTaM LI HcxOAHbIrra rpe6onaduxrr,r (OIIK-3);

o cnoco6Hocrb r paspa6ome I{ rIpLrMeHeHVro anropr4TMurrecKr,rx q ilporpaMMHbrx perueHzft
s o6racrr cucreMrroro u npr,rKJraAHoro rporpaMMHoro o6ecueqenu{ (IIIK-7).

B pe3yJlbrare ocBoeHI,I.s ALIcIII{nJr}rHbr o6yrarorqrnficx 4o[rNen AeMoHcrp\rpoBarb
cJreAyrouue pe3yJrbrarbr o6pa:onanrax:

1. 3narr: xlaccu(furallmo pacflpe.qeJleHHbrx BbrqrrcJrvrenFnbrx crrgreM, MeroAbr
noBbIrIreHI,I.fl [pO]I3BOAHTeJTbHOCTT4 Bbrrrr.rcJrr.rreJrbHbrx cr{creM, rrqAxolbr K rrocrpoeHr{ro
lapaJrneJrbHbrx aJrropuTMoB ;



2. Vnrerr: caMocrotreJlbuo I{3BJreKarb rroJre3uyro Haytruo-TexHuqecKyro un(popnaaquro rd3

pa3II'ItIHbIX I'ICTOIIHLIKOB, npllMeHflTb IiI3fIeHHbIe MeTOAbI IIpH npOeKTI{pOBaHvIrl

paclpeAeJreHHbrx aJrroprrTMoB ;

3. B.rragern: HaBrIKaMI,I ucrloJlb3oBaHlrr coBpeMeuHbrl( cpercrB perrreur{fi
BbrrII,IcJrr4TeJIbHbrx 3a4aq,qrs cracreM c pacrrpeAelennoft flaMsrblo.

4. CTPyKTypA II COAEPXAHT,IE AIICTII4IIJIIIHbI (MOAyJIfl)
O6uatr TpyAoeMKocrb AI4oIIu[JILIHbT cocraBnfier 6 ga.rerHrre eAraHrlubrJ 21 6'aacos.

JIEKIII,III
1. Bne4euue

PacnpegenenHble cllcreMbl I{ pac[peAeJreHHbre Bbrqr{cJrenr{r. llpe4nochrJrKr{ pa3Buttrfl
BbIcoKonpoI,I3BoAI,ITeJIbHbD( srHr.rcreH[ft 14 coBpeMeHHbre ,[ocrr4xeHr.Ifl. O6lacru
Ilcrro Jrb3 oB aHV fl . p acTrpeAeJreHubx srFrr,rcreu[fi .

2, ApxureKTypa pacnpe.qeJreHHbrx BbrrrrrcJrrrreJrbHbrx cucreM
MeroArt ll oAIIHI,IIIbI orleHKpr rrpor{3BoAr{TeJrbHocrrl BbrqIacJrraTey;bHrrx crrcreM.
ocnonnsre HalpaBreHI,Is pazr;trrprs, BbrcoKo[por.r3BoAr,rrpJrbHbx KoMrrbrcTepoB.

llapa-nrerr uax o6p a6 orxa. Konn e ftepnas o 6pa6 orrca.

Knaccn(fuKarrns. Onnnna. SISD-, SIMD-, MISD-, MlMD-cracreMbr.
Mynrrunpoqeccopbl Ir MyJlbrrlKoMlbroreprr. Cr.rcreurr c o6qefi u p4cnpeAenennoft flaMrrbro.
NUMA- apxl4TeKTyprr. MPP-cucreMbI. Kuacrepnrre cr4creMbr. Mera-rprranbrorr{Hr.

3. O cHonubre rroHqrnfl rrapaJrJreJrbHbrx aJrropr.rrMoB
PacnapalleJII,IBaHI{e aJIropIdrMoB Ha ocHoBe AaHHbrx. Pacnap{lneJrr4Banrde irJrropr.rrMoB

Ha ocHoBe gaIau. AnrorraarnqecKoe paclapanJreJrr{BaHr.re I{ rpaHr,rrlbr fipl{MeHr{Mocrra.
CteneHr rIapuurJreJII,I3Ma rrucJleHnoro uurropr.rrMa. Anropurnr c BauBa:nrrx. 3epnncrocrr.

Ycropenvre u eQ{erruBuocrb [apirJrJreJrbHoro aJrropr.rrMa.

3aKou Anr,qa:rx u ero rrpaKTraqecrInft cMbrcJr.

J,lb

nlr
Pa:4en

AI{CqUruII{HbI

FFo()
c)()

5tr65trt c)g>
i-! (.)

o

Bu4u yve6Hofi pa6oru,
BXIIoqAS

caMocrof,reJrruyro pa6ory
cryAerrToB

lr rpyAoeMKocrr (s qacax)
nI

}IH'

O6neu
y.re6Hofi
pa6orrr, c
),IMEIIEHUEM

fepaKTItBr{brx
nero4on (n
tacax /Yo)

Ooprrlu reKyqerc
KOHTpOJUT

ycneBaeMocrv (no
uedennu

ceuecmpa)
Oopua

npouexyrovuofi
arrecragnu (no

ceuecmparu)

H

()

QLi<h
x!
l-1 s

fi\c
r\

O t-.1
\/.

1. BseAeHHe 8 I 2 6

PeftuEsr-
rcourpour J,lbl

2. Apxnrerrypa
pacupeAeJreHHbrx

Bblq14 CJII4TEJIbHbIX

CI{CTEM

8 r-2 6 4 10 5t50

3. OcHosurre rroHrrkrf,
napaJrJIeJIbHbrx

€ilropr4TMoB
8 3-4 8 t0 4ls0 Peftruur-

rourpom Nt2

4.
Crau4apr MPI 8 5-9 20 23 100 12t27

Pefirnnr-
xonrpom J\b3

Bcero: 8 9 36 27 r26 KP 2r/33 SKsaMeH" 27



IIE3AB}ICI,IMOCTb OT'3bIKA.

Knaccu(pzr<aqux (fynxqufi MPI. Basonue rr.rrrbr AaHHbx.
I4lc;uguwru3aruur{saKpbrrr.reMPl-npoqeccoB.

Kourr,ryHnrau[oHubre ofiepaqrrr4 THua (TorrKa-ToqKo).

KonnerrrasHbre o[eparlrlr.r flepeAarrri AaHHbD( B rpyrrue npoqecQon.

Pa6ora c rpy[naMr4 upoqeccoB r,r KoMMyur{KaropaMr,r"

flpousno4urre (nolrsoBareJrlcKr,re) rranrr AaHHbrx. Vnaxorra H pacrraKoBKa.

OonnrrrnonAHrte rorTrr rrnr.rrrr rrnnrreccrirrOopuraponaHlre ronoJrorur[ lpoqeccoB.

Jla6oparopubre padorrr
Jla6paropuan pa6ora J\bl
3naronacrno c MPI. Hacrpofirca cpeAbl [porpaMM]rpoBaH]rr. Halrracarr uporpaMMy Arrs.

olrpeAeJleHus o6uero quclta fipoqeccopoB (MPI_Comm_Size), vFA]rBtr.4yanbHoro HoMepa
npoqecca (MPI_Comrn_Rank), nunoAa uMeH y3rroB Knacrepa (MPl_GBt_Processor_Name).
Jla6paropHan pa6ora J\b2

Hanzcart nporpaMMy, I{croJrb3ys 6norupyroqpre KoMMyHHKaTI}roHHNre Syuxqnra (MPI_Send,
MPI-Recv), peanll3yroqyo aJlropr,rrM repeAaqu .qaHHbrx rro ABtrM KoirbrlaM: Heqernbre
npoqeccopa o6pa:yror I romqo, rrerHbre - BTopoe.

Mogu(puqupoBarb rrpolpaMMy, r,rcrroJrb3yro $yurquro MPT_sendrecv.
Jla6paropHar padora J\b3

I,Icnonrsyx Syurquu
napaJrJreJrbHyro [porpaMMy,
BeKTOpOB.

Jla6paropHan pa6ora Nb4

1) PezurnroBarb nocJleAoBareJrLHrtfi arropurM yMHoxeur{fl Marpz{rr Ha BeKTop, noJrfr}rrb
3aBHCr{MOCTb BpeMeHr.r peaJrr.{3arl[u aJrropr.rTMa oT pa3Mepa MaTpr4rlbr.

2) PeanuaoBarb rrapamlenrurrfi crpotrHo-oprreuTlrpoBaunufi arropr.rrM yMHoxen]rr Marpurlbr Ta
BeKTop, BbIqI{cJILtrb BpeMf, peaJrr.r3arlnn aJrrop}rrMa na 2, 4, 8 nloqeccopax AJrr pa3Mepa

Marprarlbr ot 100x100 ao 1000x1000.

3) Bu'rucnl,ITb ycKopeHlle lI e$Qerunnuocrb napaJrJreJrbHoro aJrropr,rrMa rro cpaBHeHr{ro c
IIocJIeAOBaTeJIbHbIM B 3aBI4CLIMOCTII OT pa3Mepa MaTpLIIIbI.

Jla6paropnar pa6ora J\b5

1) PezurnsoBarb rlocJleAoBareJlbHufi zurroprnrM yMuo)r(eHr4r Marplrrlbl Ha Marplrqy, roJrr{r.rrb
3aBr{cr,rMocTb BpeMeHra peaJru3arl}rr{ ruropr.rTMa oT pa3Mepa Marprarlbr.

2) Peanu:oBarb [apurnnelrssrft aJrropr,rrM yi\{Ho}Kenr4s Marpr{rlbr ua u{rpvqy B cJrfrae, xor4a I

4. Cranlapr MPI
Hagnaqesrae v uctopufl

Marplrqa crpoquo-crolrcro, a2 - qenuKoM pac[peAeJreHbr

peaJrr{3arluu aJrrop}rrMa ua 2, 4, 8 npoqeccopax AJrs

1000x1000.

3) BuuucnnTb ycKopeur{e u e${ercrunuocrb [apaJrJreJrbnoro

rrocJreAoBaTeJrbHbrM B 3aBr.rcHMocTtr oT pa:lMepa MaTpr,nILr.

pa3Br,rTr{fi cTaHIapTa. Myr4runnar(p opueuuocrr

MPT_Rsas/14Pl_Gather/MPl_Allgather[4Pl_Scatter Hanr4carb

peaJrr{3yroqyro [apanJrenrHrrft alropr.rrlui cKrrJrrpuoro yMHoxenr{t

lo npouec9opaM, Bbrrrr4cJrllTb BpeMs

pa3Mepa rraprpnqn or 100x100 ao

anroPr,rTMa no cpaBHeHr,rro c

5. OEPA3OBATEJIbHbIE TEXHOJIOTfiII
.JIeKIIHoHHo-ceMLIHapcKtuI cr4crsMa o6yreuur (rpa4rarlnoiruue JreKrlr,roHHbre u

na6oparopnrre sauxrr.rx) ;



oo6yqeglle B MaJIbrx rpynlax (nrmolueHue na6oparopgbx pa6or B rpymrax r.r3 AByx t4Jrr.r

rp€x uenonex);

oMacrep-KJracchr (AerrtoncrpaIlufl Ha na6oparopHbrx 3aHrrr,rflX rpr.rHrlr,rnoB pacqera lr
npoeKTr,rpoBanl,Is olrr{qecKnx 4eraleft lr onr[qecKux crEcrerrl);

orIplIMeHeHI,Ie MyJlbrr{MeAr.ra rexnonorurfi (uponegeuue 3a,Furufi c rrpnMeHeHraeM

KoMrlbrorepHblx np$entaqrfi r{ AeMoucrparluoHHbx poJrr.rKoB c uprrlorqrrc [poeKTopa vnr
3BM);

.I{H(bopMaII}IoHHo-KoMMyHLIKarIHoHHbre rexHoJrornr.r (npuuerfeuue zu(poprraaqrroHHbrx

TexuoJloruit Nrx MoHlITopIrHra reryqefi yc[eBaeMocrr,r cryAeHToB ]r rlbHrpona snanr,rfi).

6. OIIEHOIIHbIE CPEACTBA AJIfl TEKYIIIEfO KOHTPOJIfl
yC IIEBAEM O C TIlt, IIP OME XyT OrIH OIZ Af rr C rAIII4rr II O

IlrToIAM OCBOEHVIfl AUICUI4IIJIIIHbI II ) IEEHO-
METOAT4IIECKOEOEECfIEqEHI,IECAMOCTO.fl TEJIbHOfr

PAEOTbI CTYAEHTOB
a) Bonpocu rc pefirnur-KoHTpoJrro:

Peitmuuz-rcoumponu NoI
l. Kar<ue cyqecrBylor eAIIHLIIIrT I{3Mepeu}rr npou3BoAr,rreJrbHocrr{B llpune4r.rre r{3BecrHbre

Bav oqeHrra npor,r3BoAuTeJrbHocrr{ Bbrrrr,rcJrr.ITeJrbnbx crlcreM.
2. flprne4Iare rlaccu$uraqno BbrcoKorrpor{3BoAr{TeJrbnbx Bbrrrr.rpJruTeJrbubrx crrcreM rro

opragl,I3arlurl oneparznuoft rlaMtr]r. Vraxure AocrorrHcrBa r4 HeAocrarKr.r Kax(,4oro KJracca

CI,ICTEM.

3. llepevucnure apxrlTeKTypbr BbltllrcJrr.rreJrbnbrx clrcreM coilracHo n:l.accu$uraqzr,r Onr.rnna.
4. [aflne cpaBHHTeJIbHyIo xapaKTepl4crl{Ky Mo.{eJrfiM rrapaJrJreJrr.r3Ma raHHbrx r{ rrapaJrJreJrrd3Ma

3aAaq.

5. C$opnrym.Ipyfire orpeAeJleuue cre[eHr,r rapaJrireJr]r3Ma airqop]rrMa, ycKopeHr,rs 14

e1p(f exrunnocrr{ napaJrJreJrbHoro aJrropr.rrMa.

6. Onpe4elzte cpe,{Hlolo crerreHb rrapaJrJreJrr.BMa aJrropr4TMa Q4yansawur^, cranspHoro
yr!{HoxeHr{fi BeKTopoB, yMHOX(eHI{fl MaTprrqbr Ha BeKTop.

7 " llprne4Iare flpl-IMepbr aJrrop]ITMor, o6na4arorqux r.rAeanrHofi crenqHbro rrapaJrJreJrr.r3Ma.

8. BrrseAllre Sopuyny 3aKoHa Arraaa.ns rr [oscHr.rre ee ilpaKTr.r.recruft cMhrcJr.

l" frpnne4rare rpr,rMepbr oo**u""o"7-K;X:;ryr:',""#J*"-*HoHHLrx Qyurquft Mpr.
Ornzque 6norr.rpyroquxcs rE ne6norrpyrcuvxcfl Bbr3oBoB

2, (Dynr<qun I4HLIquaJILI3ar\vrs. pr 3aBeprrreHr{s MPI [porpaMM. Onpe4enenrre KoJrr.rqecrBa r
paHra rpoqeccoB. llprarraep.

3. (DyHrqur.r npuevra/ nepeAaqrr coo6rqeuuft Mex.{y orAeJrbgbrMu npo{eccavn.
4. fpyunonrre (rollerrunnrte) sgazi\aoAeficrBr.rf,. Paccrrura qenord coo6qeuus npoqeccaM.

C6opra AaHHbD( or rpoqeccoB.

5. fp;mnonue (ronnerrunurre) sgar.rl,roAeficrBr4fl:

C6opra.racrefi coo6uleHus c [poqeccoB.
Paccrrnra .racrefi coo6uleHur [poqeccaM.

6. Oyurqr.Iu floAAepxffiI{ pacflpe.qeJreHHbrx onepaqraft: Bbr[oJrHeHr.re mo6anrurx onepaqufi c
Bo3BparoM pe3yJlbraroB B rnannrrft rrpoqecc, BbrroJrHeHrre rfo6alrnux onepaquft c
Bo3BparoM pe3yJrbraroB Bo Bce npoqeccbr. Cuuxponu sa\prfi. npoqe(con.

Peilmuuz-rconmpona J@3



1" Tunu AaHHbrx s MPI: 6asonue r{ [por43BoAuLre.

rr.r[oB. flpurvreprr.

Cnoco6rr Koucrf,yr.rpoBaHlrfi rrpor,r3BoAnbx

2. YuaKosra u pacrraKoBKa AaHHbrx n MPI. flprarraep.

3. fpynnrr rpoqeccoB. CogAanue HoBbrx rpyflr. Iloly.reure r.lu$opuaquu o rpynnax.
llpunreprr.

4. KonauynuraropBr" floHsrrae riHrpaKoMMyHr{Karopa vr r,rHTepKol,rMyHr4KaTopa. CogAaurae

KOMMyHI,IKaTOpOB, yAaneHI,Ig KOMMyHr.rKaTOpOB, OIIeparIUI{ Fan KOMMyHr4KaTOpaMU.

Oynrqraz AJr.rr rduTepKoMMyHlrKaropoB. flprEuepu.
5. Tonolorur.r flpoueccoB. [eraproBa ronoJrorur. (Dyurqux c4nufa. Oynxqnx pazlueuut.

l.

flprarraeprr.

6. Tononoruu npoqeccoB. Tononorux rpa(pa. Oynrquu
(DyHrqzr o[pe,qeJreH ufi. Tvrfia rorroJrorurri.

6) SrcalreHarluoHHbre 3a.qaqn :

Hanuruure [porpaMMy, uc[oJlb3yr 6norvpyroqne KoMMylrrlKarlrzoHubre $yurquu
(MPI-Send, MPI-Recv), pea.nzsyloqFo cJreAyroulrft alropuru: Ha HyJreBoM rrpoqeccope

1.

vrnr4rluaJrusfipyercfl nepeMeHuat (float a); nyrenofi npoqeccop laccruraer nepeMeHHyro a

BceM npoqeccopaM, BKrIoqaiI caMoro ce6x; fiocJre nolyueriur nepeiueuuofi a Bce

[poqeccopu upu6annf,Ior K uefi cnoft lrn4wBurqyurcurrft HoMep r{ nepeAaror Ha nyuenoft
npoqeccop; nylenofi [poqeccop [oryqaer or Bcex llpoqeccopoB AaHHbre r{ BbrBoArrr Ha

sKpaH n Qoprraare: HoMep flpoqeccopa, nopecJraHHoe ]rM 3HarreHrlre +eperraeuuofi a.

Hauprumte rporpaMMy, I,IcrIoJIb3yf, 6norrpyroqrae rorrlrrayfuraqrronHbro (pyrr quu
(MPI-Send, MPI-Recv), peaJll{3yloqylo zuroplrrM nepeAaq4 AaHHbx rro KoJrbrly:

ovepe4nofi rrpoqeccop Ao)KllAaerct coo6rqenr.rr or rrpeAbrlyrjero r{ rroroM [ocbrJraer
cneAyroqeMy rrpoqeccy.

Hanr,Iurute nporpaMMy, LlcroJr63yr KoMMyHr.rKaqlronHbre (pyuxqrEt't (MPI_Isend, MPTJrecv),
rlepeAaroqyro AByMepurrft nraccprB MexAy AByMfl rrpoqeccopaMz.

Hannlrute nporpaMMy, tzcrroJrb3yr KoMMyHHKarILroHHyro (bygKrlr.rrc (MPI_Sendrecv),
peaJll,I3yloqyro aJlropurM nepe.qaqn AarrHbrx rro KoJrbrly: oqepe4Ho[ upoqeccop AoxnAaercs
coo6qeHr.rs or [pe,qbrAyrqero n rroroM rrocbrJraer cJreAyroqeMy [pqqeccy.

n) IlpHruepHbre reMbr KypcoBbrx pa6or:
rL.rcnesnoe perreHlle cpeAcrBaMu MPI AByMgpHoro nqnznefiuoro ypaBHeH[t
TenJrorrpoBoAuocrrr Mero.qoM rrpoloJrbuo-fiorrepeqHoft uporonxu
9prcnennoe perueHlle cpeAcrBaMl{ MPI .qByMepHoro nQrurueftnoro ypaBHeHrrt
TenJro[poBoAHocT]r c rroMorrlbro cxeMbr pacqelreHr,rs
tlucnennoe pelIeHLIe cpeAcrBaMl{ MPI AByMepHoro u$nuueftnoro ypaBueHut
TenJrorrpoBo.qHocTr{ c [oMorrlbro cxeMbr [peAr.rKTop-KoppeKTop
rlucnenuoe pe[reHl{e cpe,qcrBaMl,I MPI rpexMepuoro ru.ruefinoro ypaBHeHprt

TenJrorrpoBoAnocrtr c noMorrlbro ssHoft pa3rrocrnofi cxeurr
9ucneunoe perreHl{e cpe.qcrBilMr,r MPI AByMepHoro ypaBueH}rfl f[yaccoua r,rreparlr{ounbrM

MeroAoM 3efiaens

6, rlucneunoe perrreur{e cpeAcrBaMr.r MPI nByMepuoro ypanner{ua llyaccoua MeroAoM
6no.rurrx urepaquia
Mo4enupoBaHrae cpeAcrBaMra MPI
ra3a

4nx pa6ofhr c ronoJrorr.reft rpa$a.

flpoqecca nsarEno4eftctBus. rn$p4ux qacrIarl c rroroKoM

2.

4.

)

J.

4.

5.

7.

8.

9.

9ncrennoe pgrrreHrde cpeAcrBaMu MPI AByNrepnoro ypaBgsHr4tr rrepeHoca
Brr.{HcreH we panra [por43BoJrbnofi uarpurlbr cpe4crnarvru MPI



10. Mo,qenrapoBaHlle cpeAcrBilMn MPI rpoqecca npoxoxAeHzx nefirpfuoB qepe3 nJracrr,ruy

r) CarvrocroflTeJrbHafl padora cryAeHToB!
l. llo4roronxa K TeKyIqeMy KouTpoJrro Ir rpoMexyro.ruofl arrecrartrr4r{.

2. flogrotorra r na6oparopHbru pa6orarra ra o$oprraneHrq orqeroB no peyJrbraraM
lI3 BbltroJrHe]c'Lrfr' Kontpolr ocyulecrBJlfrercfr. Ha 3aHrrlrrx n !u4e ycrHbrx orBeroB Ha

Bonpocbr rrpe[oAaBaTeJrfl no coAepxaHHro oTrreTa.

3. Pa6ota c AorloJlurarenrnoft nnreparypoft rro nonfocaivr, BLrHeceHHbrM Ha

caMocrorreJrbHoe H3freHr,re. Kourponr ocyuecrBr.f, erc{ Ha ersaupne.
1) ,{ocrouncrBa }I He.{ocrarKl,I SMP- u MPP- apxnreftryp Bbtrrr{cJrureJrbHhrx

clIcTeM.

2) Ornuque uonstufi ilpoqecca r{ [oroKa B orreparluorgHbx cr.rcreMax.

3) flpo6neruu cI{HxpoHI43arlr4fisa4av'rrpu [apaJrJreJrbHoM nporpaMMrapoBaHr4r4.

4) Cmu4apr OpenMP. HasHa.reuue.

5) Cyrqecrnyloure peilrlrsapvr crangapra MPI.
6) llpororolrr o6naena AaHHbrMr.r Mex.qy rpoqeccaMu
7) Zcnonrgonanveyrvrrr4rrrMPlRun"
8) OrnagrarapaJrJreJrbHbrxrrpr4Jroxenufi.

9) MeroAzraorleHKlrsQ(fexrunnocrrrBbrrrlrcneur,rft.
10) Pea.uusaqus Marpurtrrbrx rrJrropraTMoB cpeAcrnaura I{4pI
1 1) Pacnpe4eneHHoe pemeHue ar,rS(|epenquanbHbD( yp[nnenrEft.

4. Brruonneuue sal;allzs. rypconofi pa6oru v uogrpronxa orqera. Jarqnro
rypconofi pa6otu (sauer/uerauet) ocyrqecrBJrflercs. B Konte ceMecrpa n (loprrae

AeMoHcrpaqLloHHoro 3arlycKa sa 3BM peanfi3oBaHnofi uporpaurr,irr lr orBeroB Ha Bolpocbr
IIo coAepxaHr,rro oTqeTa.

Pacnoe,ueneHr{e Br.rnoB

1.

a) ocHonuafl JruTeparypa
Auronon, Anercau4p Cepreenuu.
OpenMP : y.re6uoe noco6rne

AIICUIIIIJIIIHbI

Texnonorrav [apuurJreJrbuoro nforparrruupoBarrrdr MPI u
AJrs By3oB no uanpanneuraxnf 010400 "flprarna4nar

pe,qeJreHlre BlrAoB caMocrorrenlnoft paOoru rro pa3AeJraM II}INJII,IHbI:

Ns

nlrt
Pas4er Ar{ cr{r{rrJrr4Hbr

4ua cPc

(1) (2 (3) (4)

I BseneHue 2 4

2. Apxnrercrypa pacrp eAeJreHnbrx
BbIqI4CJII{TEJIbHbIX CI{CTCM

4 6

3. OcnosHrre rroH.f,Tr{{ [apaJrJreJrbHbrx

anfopr4TMoB
4 6

4. Ctaugapr MPI 20 30 10 40

Bcero 30 .r. 30 26'a. 40.r.

7. YTIEEHO.METOAI4TIECKOE TI IIHO OPMAUIIOHHOE OBECTIEqEHUE



2.

3"

4.

1.

Mocxsa: Mocroscrraft yuunepclrrer (Mfy), 2012 .- 339 c": vrr. - (CyuepxonrrrbrorepHoe

o6pa:onaure).- ErE6nuorp. : c. 333 -33 4 .- ISBN 97 g-5 -21 | -063 43 -3 .

Ocuonrr napaJrJleJlbHoro nporpaMMlrpoBaHux [3lexrpousrrfi pecypc] / Eoraq€n K.IO. - M.:
EI4HOM, 2013,
Oegoton VT.E. MoAelpr rapaJlJrenbHoro rrporpaMMr,rpoBaur{r [Suerrpounrrfi pecypc]/
(DeAoros u.E"- Snerrpon. reKcroBbre AaHHbre.- M.: coJIoH-rlpECC,20lz.- 3g4 c.
flaparnelruoe rporpaMMr{poBau}re Ha C++ B geftc^wuu. flparrrna paspa6orru
MHoro[orotlHbD( rlpolptlMM [3nexrpounrrfi pecypc] / Suronu Vr.rnrsue; llep. c aHrir.
Cnuuxun A.A. - M. IMK llpecc, 2012.

6) 4ono.rruurerbHas Jrrrreparypa :
Ky;ruxon I,I.M. Texnonorr.ru paspa6orxu uporpal,rir,trofo o6ecne.reuus linfl
MareMarlaqecKoro MoAeiII4poBaHr{r ([usu-recrux npoqeccoB. {acm 1. Zcnolrgonaurae
cyrlepKoMnbrorepoB, ocHalrleHubrx rpa$n.recrcllMr{ ycKopurensud [Snerrpouuufi pecypc]:
yreOuoe noco6ue/ Kyuurcon I{.M.- Snerrpou. reKcroBbre 4dnHrre. - Hosocr6rapcx:
Honocn6zpcxrEfi rocy4apcrBeHnbrft rexnr,rqecrrEfi yuranepcr4rer, zQtz.- +o c.
Mo4enu pacrpeAeJreHHblx Bbrqr,rcJreHr.rft [Snerrpounrrft pecypc] / Touopron B.B. - M.:
OI43MATJII4T,2OTI,
Texuororr.f, CUDA B npllMepax: BBeAeHr{e B nporpaMil4r.rpoBaHne rpa$u.recxr.rx
npoqeccopon [Snerrposnrrfi pecypc] I Caugepc,{x., Ksngpor 3. 1M.: IMK flpecc, 2011.

n) IIporpaMMHoe o6ecne.reHHe u I4HrepHer-pecypcbr:
Jla6oparcpnr llaparmsJlbHbrx uusoprr,raqrroHgbrx rexHoJroil{fi Hajuuo-[ccJreAoBareJrbcKoro
Bbrqr.rcJrr,rrerrbnoro rleHrpa Mf y http ://parallel.ru

2. MPICH: a high performance and widely portable implementatiod of the Message passing

Interface (MPI) standard. hfips ://www.mpich.orgl
3. opzrunaru crauAapra MPI: http ://www.mpi-forum. org/docs/docs.lrtml.

8. MATEPIIAJIbHO-TEXHIIqECKOE OEECIIETIEHI4T AI,ICqUIIJIIIHrI
Jlerquonuble ayApITopIalI, ocHarrl0nnrre 4ocxoft (Anx rraena r,rJrlr MapKepa), srpauoM r;1s

flpoeKrl]rouHbrx crrcreM, npoeKTopoM r,r noyr6yrou.
AyAI'Iropnu AIIr [poBeAeHI4s. salr'sr,uir, ocuarqduHbre coBpeMEHHbrMr.r repcoHaJrbHbrMn

KoMrlbroreparraa, o6re4Ian€nurrura B JroKaJrbHyro Bbrqr.rcJrlrreJrbuyro cer! u yKoMrrneKToBaHHhrMr.r

neo6xoAutubrM ctIcreMHbIM II rIpHKJraAr{brM rrpolpaMMurrrrl o6ecne.renr,feu.

l.

3.
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