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1 . rIE Jrr4 O CB OEHVTfl Xr4cur4rrJrr4Hbr

I4:yueHI,re ocHoBHbIX tloH;rruir vr npr4Hrlr4noB pacnpeAeneHHofi o6pa6orrcz

AaHHbrx r4 Bbr coKorrp or,r3 BoAr4TenrHbrx n rrqra cr eHzfi .

(DopvrzpoBaHlle [paKTI4r{ecKI4x HaBbrKoB, ueo6xo4zurx Arrfl paspaSorrcz

rIapaJIJIeJIbHbIX nporpaMM c rrcrroJrb3oBaHr4eM craHAaprz3r{poBaHHoro rzHrep$efica

nepeAarru coo6uleuufi MPI (Message Passing Interface) Arr{ cr4creM c

pacnpeAelennofi rraMflTbro.

2. MECTO AI4CUI4[IJII4HbI B CTPYKTI/PE OfIOfI BO

fluclJ.unr'uua <<Pacupe4ereHHa.s o6pa6oma zusopnaa\prvr>> HaxoArrrcr B

BapvrarvrB.no fi .r acrl4 o cHo BH ofi np o S e c cr4oHaJrbn o fi o 6p a^: o B areJrb Hofi up o rp aMMbr

K Ar{crlr{nJrr4HaM uo nrr6opy.

lracqraunl{Ha JIorI{rrecKI,I u coAepxareJrbHo-MeroAr4qecKvr c,Bfl3aHa a pf,AoM

Teoperzt{ecKlrx AvrcrJtrnnvH I{ npaKTHK rrpeArxecrByroulero nepzoAa obyueua.r

(Apxzrerrypa KoMrlbrorepoB, Anropzrrrbr 14 €urropr4TMzr{ecKr,re f,3rrKu, Teopun

Bbrqr4crr,lreJrbHbrx rrpoqeccoB Lr crpyKryp, crpyrrypbr u aJrfopr4rMbr

KoMrlbK)Tepnofi o6pa6orr<u AaHHIIX, Cucreunrre kr MareMarr4qecKl{e ocHoBbr

cynepKoMribrorepHblx TexHonorzfi). [n-a ycnerrrHofo ocBoeHur.rr Kypca cryAeHTbr

AonlKHbI: 3Harb ycrpoftcrno Lr nprzrHrlr,rrrbr $yuxqrzoHr4poBaHr4q 3BM, r4Merb

rIpeAcraBJreHI,Ie o 6a3osrtx aJlropvrMax rr crpyKTypax AaHHbrx, yMerr, npr4MeHf,rb

f, 3 br Kr{ rrp o fp aMM vrp oBaHLrs B br c o K o f o yp o B H.rr.

3. KOMIIETEHUI4IIT OEYtIATOIUEfOC.g, OOPMIIPYEMbIE
B PE3yIr, TATE O CB O EHVrfl AI/]UUrrXr4Hbr (MO IV lrfl)

B pe3yJrbrare ocBoeHr.rt AIrcqznJII4Hbr o6y.Iarouuitcs noJrlr(eH

.{eMoHcrpr{poBarb cne,{yroqze nposeccr4oHaJrbHbre KoMuereHrlr{r4 :

o roroBHocrb aHantl:'npoBarb npo6reurr u HanpaBneHu-f, pa3BrTufl.

rexHoJroriafi uporpaMMzpoB aH:zfl (OIIK-3 ) ;



o clloco6Hocrr npl4MeHltrn n npodreccr4oHaJrrsofi Ae.srerbHocrr4 ocHoBHbre

M eTOAbI 14 Cp eACTB a aBTOM UTlz3 Ar\Lrr4 np O eKTr4p OBAHIaS, rrp O r43 B OACTB a, WCnStr aUUfr

LI orIeHKr4 KaqecrBa rTporpaMMHoro o6ecne.reuux (OIIK-4).

B pe3ynbrare ocBoeHr,rfl Ar4crlkrrrJrr4Hbr o6y.rarorqufi,cx IoJrx{eH

AeMoHcrprzp oB arb cJreAyrcrqr4 e pe3ynbrarbr odpa: on auu.a :

1. 3narr: rnaccu$zKallulo pacilpeAeJreur{brx Bbrrrr4cJrr4TerbHbrx cr4creM,

MeroAbI fIoBbIIIreHa.g npoz3BoAI{TeJIbHoCTI4 BbIrII,ICJIkrreJIbHbIX C?ICTeM, TIOAXOAbI K

IrocTpo eHr4ro napuuJreJrbHbrx anf opr{TMoB;

2. Yuerr: caMocro.[TeJlbHo I{3BJreKarb rrone3Hyro HayqHo-TexHurrecKyro

rzuoopnaaquro r43 pa3rHrrHbrx r4croqHr,rKoB, rrpr4MeHflTb r43yr{eHHbre Merorbr npz

npoeKTr4p oBaIJuLr paclpeAeJreHHbrx anfopr4TMoB;

3. B.rraAerr: HaBbIKaMIa I4crloJlb3oBaHr4.rr ooBpeMeHHbrx cpeAcrB perrreHr4{

Bbrqucrr4TeJrbHbrx 3aAaq I.nfl cucreM c pacnpeAeJneHHoft uarrr.q$rc.

4. C T P YKTI/PA II C OAE P }I{AHI4E AI4 C II VIII JIUIH.bI (M OAY JIfl )

O6qax rpy,4oeMKocrb ALIcqurIJrI4HbI cocraBJlfler 5 sa.rerHble eA?rHr4rIbI, 180

qaca.
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JrEnrlr4u

L. BseleH[e

Pacupe4eJleHHble cl4creMbl rI paclpeAeJrerrHbre Bbrr{r4cJr eHLrfl. llpe4uoctrlxn

pa3BvITr4fl BbICOKOlpOI43BOAI4TeJrbHbrX BbrrII4CJreHVrLr Lr COBpeMeHHbre AOCTVI>K?HI4'fl,,

O6racru vcrroJrb3o Balaufl pacnpeAeJreHHbrx srl.{zcreHzfi .

2. ApxureKTypa p ac[p eAeJr e HH brx B br qr{cJr r{TeJr b H brx c r{ creM

Mero4rr v eAI,IHI{IIrI oI{eHKLI rrpor43BoArlTeJrbHocrr4 Bbrrrr4crrureJrbHbrx

cucTeM.

Ocnonnrre HarIpaBrIeHI4r pasBvrrvrfl. BbrcoKonpor43BoAr,rreJlbHbrx

KoMubrorepoB. llap annen bnafl o5paSorxa. Kousefi epHa.r o6p ad oma.

Kraccu0vrKarlr4fl, @rznna. SISD-, SIMD-, MISD-, MlMD-cr,rcreMbr.

Mylrrraupoqeccopbl 14 MyJlbrlzKoMnbrorepbr. Cucrevnr c o6rqeft u

pacnpeAeleuuoft naM.urbro. NttMA- apxllreKrypbr. MPP-cracreMbr. Klacrepurre

czcreMbl. Mera-rourrbrorr{Hr.

3. OcHonnbre rroH flTrrfl rrapaJrJreJr bH brx aJr rop HTMo B

PacuapanJIeJII4BaH?Ie uLJrropI,ITMoB Ha ocHoBe AaHHbrx. PacuapanJreJruBaHue

aJlroprrrMoB Ha ocHoBe 3aAaq. AsrorvrarrlrrecKoe pac;rrciparrrrelruBaHvre a fpaHrrrrbr

npr{MeHr'rMocTr4.

Creuenr [apaJIJIeJII43Ma qkIcJIeHHoro anropurwa. Anropurna c[BeuBalrufl.

3 epnucrocrr. YcrcopeHl{e u e S $ ercu4BHo crb rrap alrJreJrbHoro aJrropr4rMa.

3aron Avr4alx r{ ero rrpaKTr4qecrcufi. cMbrcJn.

4, Cralauapr MPI

Ha^:naqen he Lr rrcropvs. pa3BvrrLrfl. craHAapra. Mynrrzunars opMeHHo crb r,r

HE3ABI4CI4MOCTb OT f,3bIKA.

Kn ac cz S vrKar\vrfl SynKrIr4 fi MPI. B as o Brre r,r4rrbr A aHHbrx.

I4uuquatra ar\Lru 14 3 aKp brrz e MP I - np o q e c c o B .

K o na uynzK arlr4 o H Hbr e o rr ep arl vrvr rLrila ((T o tr K a- To r{ K a)) .

KonlenrrzBHbre oleparlzr4 nepeAaqr4 AaHHbrx B rpynrre npoqeccoB.

PaSora c rpylrraMrr npoqeccoB r4 KoMMyHrzKaropaMr{.

flporasnoAHble (uorlsonareJrbcKr4e) runrr AaHHbrx. Vnaronx a vr pacilaKoBKa.



(Dopur,rp oB aHr4e rorroJrorr4u np oqe cc oB,

Jla6oparopHbre pa6oru

Jla6oparopnan pa6ora Nbl

3uaroucrno o MPI. Hacrpofir<a cpeAbr rrporp MMr,rpoBaHr{f. Flanucarr

rporpaMMY Ans onpeAeJlesus o6rqero r{r4cJra rrpoqeccopoB (MPI_Comm__Size),

vrH[LrBuAyzLJIbHoro HoMepa rrpoqecca (MPI_Comm_Rank), nrrnoAa r4MeH y3noB

Knacrepa (MPI_Get_Pro ces s or_Name).

Jla6oparopHan pa6ora Nb2

Hauzcarr [porpaMMy, I4cnoJl63ytr Snor<upyrorque KoMMyHHKauuoHHbre

Synr<qzu (MPI-Send, MPI_Recv), pe€urrr3yrorqyrc alrroprzrM nepeAaqu AaHHbrx

no AByM KonbrlaM: HeqerHbre npoqeccopa o6pazyror I xolbrlo, r{erHbre - BTopoe.

Mo4nQzrlr4poBarb rrporpaMMy, r4cnoJrbsyro Syuxquro MPI S endrecv.

Jla6oparopHan pa6ora Nb3

L{cuonrsyx Synrqzz MPI_Bcast/MPI Gather/MPl_Allgather/MPl Scatter

Harll{carb lapaJlJlenbHyro npofpaMMy, peankrcyrotqyrc napaJrnenrurrfi aJrfopHTM

cKaJr.rrpHof o yMHox ellufl BeKTopoB.

Jla6oparopHafl pa6ora N4
1) PeanrcoBarb rlocneAoBarenrnufi aJrropr4TM yMHo)KeHr4s Marpurlrrr lra

BeKTOp, [OryqI,ITb 3aBI{CIIMOCTb BpeMeHr.I peuru3auJ/.u €urfopr4TMa or pa3Mepa

MaTprrr{br.

2) Pealzsonarr [apaJlnenrHrrfi crpor{Ho-opr4eHTr4posauHrrft airrropr4rM

yMHOXeHkrfl. MUtpuIIbI Ha BeKTOp, Bbrqr,rcJrr4Tb BpeM.rr peaJrr43arlw arropr{TMa ua 2,

4, 8 npoqeccopax Arrtr pa3Mepa Marpr4rlbr or 100x100 ao 1000x1000.

3) BrrvucJll4rb ycKopeHl{e u eQSeKrr,rBHocrb napaJrneJrbHoro aJrropr{rMa rro

cpaBHeHI4rO C IOCJIeAOBaTeJIbHbIM B 3aBr4Cr4MOCTr4 OT pa3Mepa MaTpr4rlbr,

Jla6oparopHan pa6ora J\b5

1) PealrcoBarb nocJreAoBa:renrurrfi

MaTpHrIy, lonyqr,rTb 3aBr4ctrMocTb BpeMeHrz

MaTpr4rlbr.

anfopr4TM yMHolKeHr4f, MaTplrrlbr Ha

peaJrr{3arlr4rr anfopr4TMa oT pa3Mepa



2) Peanzgoearr napaJlJlenrnufi anropr{TM yMHoxeHr4fl Marpr,rqbr Ha

Marpr4rlyBcryqae,KofAaluarpuqacrporrHo-cJror4cro,a2-rleJrr,rKoM

pacllpeAeJleHbl rlo [poqeccopaM, BbrrrprcJrr4Tb BpeM{ peaJrrr3ar]w anropr4TMa ua 2,

4, 8 npoqeccopax AJrf, pur3Mepa Marpr4ubr or 100x100 ao 1000x1000.

3) BrrvvIcJILIrb ycKopeHlre u eS$eKTr4BHocrb napaJrJrerrbHoro aJrropuTMa no

cpaBHeHI{IO C [OCJIeAOBaTeJrbHbrM B 3aBr4cr4MoCTH OT pa3Mepa MaTprIUbr.

5. OEPA3 OBATE JIbHbIE TEXHO JIOI I4I4

o JIeKIIrroHHo-ceMvrHapaKar. cvcreMa oSyueuux (rpa4raqrzor{Frbre

neKrlrroHHbre r{ na6oparopHbre saunux);

o o6y'{eHI,Ie B M€uIbIX rpyrnax (ernorueuue naSoparopHbrx paSor B

rpyrrnax r43 AByx ulu rpex ueloner);

o Macrep-I(Jlaccbl (AevroHcrparJrrfl, na naSoparopHbrx 3atflTtflx npr4Hrll4noB

pacqera I4 rlpoeKTr4poBaHufl. orrr4r{ecKl4x leraneit u onrurrecKr.Ix cacrerra);

o upraueHeHl4e Mynbrl4Me4kra rexHoJrorrzfi (nponeAeHr4e rreKrluoHHbrx z

ceMIrHapcKI{x saLrflTuir c npI{MeHeHI4eM KoMrrbrorepHbrx upeseHraqiafi Lr

AeMoHCrpaur4oHHbrx poJrr4KoB c noMorrlbro [poeKropa ulz 3BM);

. zHSopMarlraoHHo-KoMMyHLrKarIr4oHHbre rexHoJrorar4 (nparueueHrze

ycneBaeMocTtrnuQopuaqlroHHbrx rexnonorzfi Anfl Mo r{Topr4Hra rercyulefi

cryAeHroB r,r KoHrponx snaHzfi).

6. OIIEHOIIHbIE CPEACTBA AJIfl TEKYIIIEIO KOHTPOJI'I
YCIIEBAEMO CTI{, IIPOME?KYTOIIHOfr ATTE CTAIII4I,I tto IITOIAM
OCBOEHI4,fl AI4CIII4[ITI4HbI VI )'qEBHO.METOTUIIECKOE
OEE CIIEIIEHI4E CAM O C T O-fl TE JII, H OIZ PAF O TbI C TI/IE HT OB

a) Boupocbr K pefiruHr-KoHTpoJrro:

Peilmuue-KoHmponu IWI

1. Kaxve cyqecrBylor eAI{HI4I{br rr3MepeHr4.f, [por{3Bo.qurersuocrn?

llpzee4zre I43BecrHble Banr orleHKr4 npor{3BoAr{TeJrF,Hocrr4 Bbrqr{cJrr4TeJrbHbrx

CTICTEM.



2. llpuneAure rnacczQuKarlrzro BbrcoKorrpor,r3BoAr4TeJrbHbrx

BbIqI4cJIIrreJIbHbIX crlcreM rro opraHra3arlr4r4 oleparzenoft rraM.rrrlr. YxaNare

AOCTOT4HCTBa r4 HeAOCTaTKT{ KaX{AO|O KJraCCa C}rCTeM.

3. llepeuvcnnre apxHTeKTypbI Bbrrrr4crr4TenbHbrx clrcreM corJracHo

rcnaccrzQuKarlz u @nusna.

4. lafire cpaBHIareJIbHyIo xapaKrepucruKy MoAe[.sM rrapaJrneJrr43Ma

AaHHbrx n ilapanneJrr{3Ma 3a/I.aT{.

5. C$opuynupyilne orpeAeneHl4e creneHr4 napanJrenr{3Ma aJrroprrrMa,

ycKop eHr4x z e S Q eKTrzBHo cr vr nap NrneJrbHo ro aJrf opr4TM a 
"

6. Oupe4elI4Te cpeAHroro crelleHb napanJreJrr43Ma aJrropr,rrMa e^BavBaHvrfl,

cKan.rrp Ho f o yMHo )K ellkrfl. B eKTOp O B, yMH O XreHr4f M arp rrrlbr H a B e r(Top .

7 . flpzne4rare npuIMepbl aJlropr'rrMoB, odna4arcul ux LrAeaJrc Hofi creneHbro

napaJrJrenv3Ma.

8. Brrne4ure $opnayny 3aKoHa Arvr4arx 14 rro.flcHrrre ee npaKluqecxuit

CMbICJI.

Peilmuue-KoHmpolu lW2

9. llpzne4zre IIpI,IMepbI noKaJlbHbrx u uo6arbHbrx KoMMyHr4KarIr4oHHbrx

Qyur<qufi MPI. Ornuque 6nor<zpylou{zxcr u ne6roxr4pyroqzxc.f, Bbr3oBoB

10. @ynrqrzz vnur\LruwrcarJr4fl u 3aBeprxeHr{.q MpI rpofpaMM.

Oup e4eneHlr e KoJrr4qe crB a 14 p a:nra np oqe c c o n. llprana ep .

1 1. @yHrqIzrz rrpuevralnepeAaqu coo6rqenufi Me)KAy orAenbHbrMr4

npoqeccaMH.

l2.fpynnoBble (xonnexrunHrre) B3ar4Moreircrvux. Paccrrnra qerroro

coo6uleuuf, rrpoqeccaM. C6opra AaHHbrx or npordeccoB.

l3.fpynnoBble (ronner<rznnrre) B3alrMoAeircrsux: Paccrura -riacreir

coo6qeHz-f, rpoqeccaM. CSopxa .racreft cooSrqeHr4.rr c npoqeocoB.

l4. Oynnqrzz noAAepxKI4 pacrpeAeJreHrrbrx oneparlnfi: BbrnonHeHr4e

uo6alrurrx ouepaqufi c Bo3BparoM pe3ynbraroB B ruaenrrfi upoqecc,

BbIIIoJIHeHue rno6aJIbHbIX onepaqzfi c Bo3BparoM pe3yirbraroB tso Bae npoqeccbr.

C raHxp o u u3ar\vfl. np oq ec c oB.



Peilmuue-KoHmponu l&3

15. Tuuu AaHHrIX B MPI: 6asonrre 14 nporz3BoAHr,re. Croco5u

K o H arpyr{ p oB aHvrfl . rrp o r43 B o AHbrx rr{ rr o n . llp u na ep rr .

16. YnarcoBKa r4 pacnaKoBKa AaHHbrx s MPI. llpnrr,rep.

17. fpyuubl rlpoqeccoe. CogAaH:ze HoBbrx rpynn. llonyuenrae raHSopMar{Lrlr

o rpyrrax. llpvuepu.

18. KovrvryHr'rKaropbr. llorurue r{HrpaKoMMyHrrKaropa vr

I{HTepKoMMyHI4Karopa. Cos4aHr4e KoMMyHuKaropoB, yAaJreHZe KoMMyHrrKaropoB,

onepaIU4LI HaA KoMMyHI4KaTopaMI4. (Dyurqun Arrfl rrHTepKoMMyHr,rKaTopoB.

llpznreprr.

19. Tononorkrv [poqeccoB. [eraprona rorororr{.q. cDyurqrzx cABr{ra.

20. Touororr4tr npoqeccoB. Tonororas ryaOa" @yur<qzra 4nx pa6orur c

TO nO JrO f 14 eft rp aQ a. €DyHxqzx onp eAen e HLrfl rhrrra ro n o Jr o f r4H.

6) SrcanreHarlrroHrrbre 3aAarr[ :

1. Hanzuure lporpaMMy, I{cloJlb3y.rr Snorrapyroulze KoMMyHr4Karu4oHHbre

Synrcqzu (MPI-Send, MPI_Recv), peanr{3yroqyrc cne4yroulufi a-rrropr4rM: Fra

HyneBoM npoqeccope vHulJLruwr3r4pyerc.q nepeMeHHas (float a); nylenofi

Ilpoqeccop paccblnaer rlepeMeHHyro a BceM npoqeccopaM, Br(Jrroqa.f, caMoro ce6a;

flocJle noJlyr{eHlzf nepeueuuofr a Bce npoqeccopbr npz6aer.aror K ueit csofi

vH4r4BnI.yalrHrrft FroMep u nepeAaror rra uynenofi rpoqeccop; uyneeofi

flpoqeccop [olyr{aer or Bcex [poqeacopoB AaHHbre u BbrBolr{'f Ha 3KpaH B

soprvrare: HoMep [poqeccopa, [epecJraHHoe uM 3HaLreHUe nepeuenuofi a.

2. Hanzruzre rporpaMMy, rlctIoJIb3v.f, onoKr4pyroul14e

KOMMyHHKaIII'IOHHbIe Qynrquu (MPI_Send, MPI_Recv), peanri3yroulyrc alrroplrrM

IrepeAaql4 AaHHrIX rlo Konbqy: oqepeAHofi upoqeccop Aoxrr.{aercx coo6uleHr4q or

npeAbrAyulefo r4 rroroM frocbrJraer cneAyroqeMy rpoqeccy.

3, Hanuruure rporpaMMy, zcnoJib3y.r KoMMyHr4Kaqr{oHHbre Synxquv
(MPI Isend, MPI Irecv), nepeAaroqyro 4nynrepnufi Maccr4B MelKAy AByM-r

npoqeccopa}i/.vr,



l. Hanuuure rpolpaMMy, Hcrlonb3yr KoMMyHr4Kar{r4or{Hyro Syuxqrzro

(MPI-Sendrecv), peanl{3yrouyrc aJlroprrrM nepeAaqr4 AaHHbrx rro Konbrly:

ouepe4nofi rrpoqeccop Aoxl4.4aerc.f, coo6uqeHu.a or rrpeAbrAyrrlefo u rroroM

IIOCbrJraer cneAyroqeMy rrp oueccy.

n) CavrocroflTeJrbHar pa6ora cryAeHToB:

1. llo4roronKa K reKylrleMy KoHrponro H npoMexyrovuofi arrecrarlprr4.

2. llo4roronKa K laSoparopHbrM paSorau vr o$opuleurae orqeroB rro

pe3yJlbraraM I{3 BbIrIoJIHesus. Konrponb ocyqecrBJrrercr Ha 3aFr.sruflx B BI4Ae

ycrHbIX orBeroB Ha Bonpocbr npeloAaBarer.rr no coAepxaHllrc orr{era,

3. PaSora c AorlonHurenrrrofi JlI4reparypofi no BonpocaM, BbrHeceHHbrM Ha

caMoQTo.f,TeJrbHoe kr3yrreHr4e. Kourpolb ocyulecrBrrerc.s Ha 3 arrere.

1) ,,{ocrouncrna v HeAocrarKr4 sMP- kr MPP- apxr4rer(ryp

BbIqIZCII4TEJIbHbIX CI4CTEM.

2) Ouu.rze rroHstuir npoqecca v noroKa B onepaur4oHHbrx cuereMax.

3) flpoSnevrr crzHxpoHr43aL\vu 3aAar{ npu napaJrJreJrbHoM

llporpaMMupoBaHr4u.

4) Crau4apr OpenMP. HasHaqeHue.

5) Cyulecrnyroulkre pezurr43auvw craH1apra MPI.

6) llpororonnr o6ueua AaHHbrMrl MexAy rrpoqeccaMr4.

l) ZcuomsoBaHrze yrvrrrvrbr MPIRun.

8) Orna4rca lapaJrnenbHbrx upuloxeHzfi.

9) Mero4una orIeHKr4 e S S exrrzeHo crr4 Brrrr4creuuir.

1 0 ) P e anrc arJLrs. Marpr4qHbrx aJrropr{rM o B cp eAcrs aMz MP I

1 1) PacnpeAeJreHHoe perreHr4e az$SepeHrlr4€urbHbrx ypaBH euufr,.

Pacnpe4eJleHl{e BI4AoB caMocro.flrenrnofi pa6orrr ro pa3AenaM

Ar4Crlr{rrJrlrHbl:

Ns

nln P a3,{er Arrcrlr4rrwrHbr
Bna CPC

(1 (2) (3)
1 BeeaeHrae 2 2
2. Apxurexryp a paclp eAeJr eHHbrx Bblr{ucrrzreJrbHbrx

CI{CTEM
2 6

a
J. OcuosHrre rroH.rrrLrt rrapalrJreJrbHbrx anf opI4TMoB ') 6



AT Cranlapr MPI 20 40 10

Bcero 26
q

40
q, 24,r.

r) Ilpr,ruepHbre reMbr KypcoBbrx pa6or:

1) r{racnennoe perreHl4e cpeAcrBaMr,r MPI rByMepHoro Hellrnefiuoro

yp aBHeHI,It rerlno npoB oAHocrr{ MeroIoM rrp oloJrbHo-rrorrep equofi np oroHKr4

2) {ucnennoe pelueHl{e cpeAcrBaMr4 MPI AByMepHoro Helzuefisoro

yp aBHeHr4_f, Terrno IIp oB oAH o cTr,r c rroMotr{bro cxeMbr p acqe iln eHufl.

3) rftzcneuHoe peIUeHI{e cpe,{crBaMrz MPI AByMepHoro ueluHefiuoro

ypaBHeHkr.rr rerrJrolpoBoAHocrr4 c rroMotrlbro cxeMbr npeAr4KTop-KoppeKTop

4) r{zcneuHoe peIUeHI4e cpe4crBaMr4 MPI rpexMepnoro lnuefiHoro

yp aBHeHV.a rerlJlorrp oB oAHo crr{ c rroMorrlbro .snu ofi p a3Ho crHofi cxeurr

5) 9ucneuHoe perueHlle cpeAcrBaMl{ MPI 4nyuepHoro ypaBHeHr4x flyaccoua

I4TeparIuoHHbrM MeroAoM 3efi4enr

6) r{rzclenHoe perueHl4e opeAcrBaMr4 MPI 4nyuepHoro ypaBHeHrrr flyaccoHa

MeroAoM 5no.{Hrx r,r'repaqzfi

7) MoaenLIpoBaHHe cpeAcrBalrz MPI npouecca B3arrMoAeircrnus rBepAbrx

qacTI/IrI c rroToKoM fa3a

8) r{ucneuHoe petuel{I4e cpeAcrBaMr4 MPI 4nyuepnoro ypaBHeHZfl repeHoca

9) BrrvzcneHr{e paHra upor{3BoJrrnofi Marpr4ubr cpeAcrBair,ru MpI

10) MoaenupoBa:rrne cpelcrBaMl4 MPI upoqecca npoxolKA eHprfl HerZrpouoe

qepe3 rriracTr4Hy

7. YqEFHO.METOAUIIECKOE UL I4H@OPMAUI4OHHOE
O E E C IIEIIE HI4E AVICITIfIII4HbI

a) ocnonuafl Jrrrreparypa

1. Aurouon, Anencan4p Cepreenzv. Texuororulr [apalrnenbHoro

npofpaMMprpoBaH[fl MPI kr OpenMP : yueSuoe uocoSue Antr By3oB rro

HanpaBne:F':/^f.vr 010400 "llpuxla4Haf, MareMalzKa ra zu$opMarr4Ka" v 010300

"@yn4airaeHTaJlbHa.[ rzn$opuarurKa v raH$opuarlr4oHHbre rexHororaz" I A, C.

Auronoa ; Mocroscxwia rocyAapcr enurrfi yHr4Bepar{Ter r4MeHr,r M. B.

Jlououocoea (MfV) ; aer. rpeAucn. B. A. Ca4onHzvuir*- MocKea : Mocxoe cxuir



yHl{Bepcr4rer (Mfy), 2012 339 c.: ur. (CyueprcoMnbrorepHoe

o6pasonanrae) .- EuSnraorp .: c.333-334 .- ISBN 978-5-21I-06343-3.

2. OcHonrt napaJlneJlbHoro nporpaMMzrpolaHnfl. f3ner<rposnr,rfi pecypc] I

Eora.ree K.IO. M.: BI,IHOM, 2013

http : //www. stud entl ibr ary .ru I bo ok/I S BN 9 7 8 5 9 9 630 9 3 9 9 . htm I

3. Mo4enz rapulrlJlenbHoro npofpaMMnpotsaHvrfl f3nerrpousrrfi pecypc] I

@eAoron U.E. - M.: CCJIOH-IIPECC, 2012.

http ://www. studentlibr ary .rulbook/ISBNg7 859 13 59 | 029 .htmI

4. Oe4oron V.E. Mo4eru napaJr.[enbHoro nporpaMMvrpoBalrarfl,

f3reruposnufi pecypc]/ oe,4oron vr.F,.- 3rerrpou. reKcroBbre raHHbre,- M.:

COIIOH-IIPECC, 2012. 384 Pexrnru Aocryrra:

http : i/www" iprb o okshop.ru/2 087 7 .- 3E C <IPRb ooks>.

6) aono.rrHr.rreJrr,Hafl Jrureparypa :

1. . Kynzr<os Z.M. Texuororlrl{ paspaSorKrz nporpaMMHoro o6ecue'{eHas

An:[ MareMarl4qecKoro MoAenr{poBaHvrfl Su:t'ruecrnx npoqeccoB. Hacrt 1.

I4cuonrgoBaHl4e cylepKoMlbrorepoB, ocHarrleHnrrx rpa$r4qecKr4Mr4 yoKopr4re rrflMvr

fSrercrponsufi pecypc]: yve5noe noco6uel Kynzxoe vr.M,- 3rexrpou.

TeKcroBr,Ie AaHHbIe.- HoeocuSl4pcK: Honocu6upcrcuft focyAapcrnesnrril

rexurz.recKzfi yHr{Bepcr{Ter, 2013.- 40 Pexnru Aocryrra:

http : I I www. iprbookshop. rul4 5 0 4 4,- 3B C <IPRb ooks>.

2. Mo4enz pacrpeAeJIeHHbIX srr.rzcneHzfi f3nercrponHufi pecypc] I
Touoprcoe B.B. - M. : QV3MATJII4T, 20If
http : //www. studentl ibr ary .ru lbo ok/I S BN 5 9 221 0 4 9 5 0 . html

3. Eora'Ies K.IO. OcHosrI napannelbHoro rrpofpaMMvr2soBaHwfl

f3nerrpounrtfi pecypc]: yue6noe nocoduel Eora.{ds K.IO.- 3nempon,

reKcroBbre AaHHbre.-- M.: EITIHOM. IIaSoparopvrfl. zuanuir, 2015.- 343

Pexzu Ao cryrra : http : //www. iprbookshop,rul 207 02.- oB c <IpRbo oks>.

n) IIporpaMMHoe o6ecneqeHue r{ Llurepuer-pecypcbr:

1. Ila6oparopvrfl, llapannenbHblx zH$opnaar{uor{Hbrx rexuolorufi Hay.rHo-

I4ccneAoBarenbcKoro Bbrrrr4cJrr4reJrbHoro rleHrpa Mfy http:llparallel,ru



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

Message Passing Interface (MPD standard. https://www.mpich,orgl

3 . OpuruH€ulbl craHAapra MPI : http ://www.mpi- forum. orgldo cs/docs. htm1.

8. MATEPI4AJIbHO.TEXHIITIECKOE OEECIIEqEHI,IE
AI,ICqUIIJII4I{br

JlerquoHHbre ayl.uropuvr, ocuarqdnHbre AocKoft (Nx Meira r4Jra MapKepa),

gKp aHoM An.f, rrpo eKr{r,roHHhrx cr4 creM, rrp oeKTopoM r4 noyr6yr<ovr.

Ayguropuu nrrfl npoBeAeHrrfl zauntuit, ocnauqeuurre coBpeMeHHbrMr,I

nepcoHaJIbHbIMtI KoMrlbrorepaMr4, o6te4zudHHbrMz B noKaJIbHyK)

BbIrrI4clI4TeJIbHyIo cerb vr yKoMrrJreKToBaHHbrMr4 Heodxo4rzMbrM clrcreMHblM u

npr4KnaAHbrM nporp aMMHbrM oSecue.reHr4eM.



TpeooBaHI.'ItrMkr

Pa6oqan rpofpaMMa

@foc Bo

.4I4CIIVIII4HbI COCTaBJIel{a B

ro HarrpaBJreHrrro 02"03.03

COOTBETCTI]I4I{ C

Marevarrlr{ecKoe

NHV MAIII4OHHbIX CI4

Pa6ouylo nporpaMMy cocraBr,rn: AorIeHr raSe4prr @HIIM

A.C. fony6en

Peqen:enr (upe4craBrrreJrb pa6oro g3

flp orp anaMa p acoMorp eHa z o4o 6p e Ha Ha 3aceAaHvrn rcaS e4pu @rzlIM

3ane4yroqzfi rcaSe4poil C.M. Aparelru

Pa6o'rafl. npolpaMMa paccMorpeHa v o4oSpeua Ha 3aaerarlnu yuedno-

MeToAI4qecrofiKoMHccI4I4Ha[paBneuux02.03.03MareMaTI4@

flp e4c e4areJrb KoMr4 c,cr4kr C.M. AparenxH

(uecro p a6orrr, AoJr)r(Hocrb, Otr4O, no4nrzcl)



JII4C T TIE PEYTBEPX(XEH.VIfl,
pAsorrEfr nporpAMMbr Ar4crluilrtrrrbr (MoAyrE

PaSo'rafl, rporpaMMa o4odpeHa Ha

flpororon 3acep:aHux raSe4pu ]lb

3 ane4yr.oqrafi xaSe4pofi

Pa6o.ras npofpaMMa o4o5pe Ha Ha

flporoxon 3aoe1a:nux raQe4prr }lb

3 ae e4yrou1zfi rca$ e4p ofi

Pa6o,q.ax rpolpaMMa o4o6peHa Ha

llpororon 3aceAaHr4x r<aSe4pu Jtlb

3 ane,4yron1zfi ra$ e4pofi

yueSnrrft ro4

.( or /F rota
(,

Jo'lt-Irfl o /yqe0Hbrr4 foA

y.re6urrfi ro4

OT fola


