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1. UEJrr4 O CBOEHVTfl McrltrrrJrrrHhr
I{enrro .qucq}Irrnru{rr PacupegeJlenHulr o6pa6orra un(fopruaqvrr flBrrflyrcr n3}^Ieuue

ocHoBHbx nonrrufi fi TIpI,IHUI,ITIoB pacfipeAenenuofi o6pa6orru AarIHhx kr

BhlcoKorlporr3BoA[TeJrbHbx nrr.flicreHuft .

(Dopruuponauue rIpaKTilrIecKLIx HaBbrKoB, Heo6xoAuubrx Arrr paspa6orrul ftrpafinenbnbrx
rlporpaMM c I,IctIoJIb3oBaHr{eM crarrAaprr.r3[poBauHoro vnrep([eftQa uepegaqz cool5rqpnuft MPI
(Message Passing Interface) .qJUr clrcreM c pacrpelenennoft narraxrrp.

2. MECTO AtICUZnJrr,rHhr B CTpyKTyp
[uu1untuna <P acnpeAeJreHHilr o 6pa6 orxa rn (p oprraaqrau >

OIIOII BO

qacrll ocnonnoft npo(f eccuonanuroft o6pasonarenrnofi flporpaMMbr

no nrr6opy.

axoALtTcr B :BapF,raTr4BHor,r

oTHOCITTCT K AlrpqzrXJrlrHe

.{zcqrnurr,rna Jron4qecKr,r Lr coAep)KareJrbHo- cBr3aHa 0 pflAoM

TeopeTr,rqecKlrx Arrcq[frJlr4H r{ npaKTr4K upeArrrecTByroqefo o6yuenur (Ap4r.rrerrypa
KoMlbrorepon, AnroplrrMbr vr amurug cJroxHocrr.r, -flsrxu u n,t upolpaMMqrpoB&HHr,

Cucreunoe lI [p]IKJraArrog nporpztMunoe o6ec[eqeu]re, rrbre crrcreuu. O6rerrno-
op[renTl4poBauHoe rporpaMMr,rponanue). ,{nx ycnemHoro ocBoenux\rypca cryAer]mbr AoJrxHEr:
3Harb ycrpoftctno lI ilprrHllunu (fynrqlroHr.rpoBaHzr 3BM, r4Merb \pe4cranneHue o 6agonrx
anloprlTMax I4 cTpyKTypzx ,4aHHbx, )a4erE flp]rMeHflTb fl3brKrr rrporpaMMr,rpoBaHtlrr BhrcoKoro
ypoBHr.

,{zcqunlnna (foprr,rnpyer snarrvlfl. vr HaBbrK}r, ueo6xo4.rnarre B npa4ruuecroft
AesrerbHoctu rnaln(fnqupoBaHlroro c[eq]raJlncra,r3]yr:raercfl. B KoHrIe reoper[qecKqro Kypca.
B paurax yre6noro rrpoqecca oHr,r Moryr 6rrrr zcnoJrb3oBaHbr fipu [oAroroBKe n4rnycrcnofi
rnanu(puraqraonnoft pa6orrr.

3. KOMIIETEHIIUTI OByqAIOIIIEIOCfl , OOpMtIpyEMhI 0
B pE 3yJrbTATE O C B OEHns, I'I.'.CJIWII JrrrHbr (MOAyJrfl )

B pe3ynbrare ocBoeHl{fl AI,Icq}IrrJr}rHbr o6yraroquftcx Aon}KeH AeMoHcTp[poBarb
cneAyroulre KoMloTeHrIrM :

o cuoco6Hocrb lrcuoJrb3oBarb 6agonrre gnalprs. ecrecrBeHHbx Ha)nc, Mare\,farrrrtr4 vl

uu$oprraaruKl,I, ocHoBnue (faxtu, Konlle[q]rkt, rrprrHqr,rnhr reopuft, cu3annbD( c rtpl.rKna+r{nofi

MareMarr.rKofi u unQopuarurofi (OnK- l);
o cuoco6Hocrb r paspa6orKe arlropurMurrecKr,rx lr [porpaMMHbx peurenuii E o6r1acrr,r

cllcreMuofo u [pI4Kn4AHoro nporpaMMr4poBaH]r.fl, MareMarvrrecKr{x, un(foprraerqrrpHHEx 14

I{MTITaIIIoHHIx trto4enefi, co3Aanl{ro znQopnaaqr4oHubD( pecypcoB rno6alrurfi cerefi,
o6pasonateJlbHoro KoHTeHTa, upLIKnaAHbx 6ag Aannrx, TecroB 1r cpeAcrB Tecrl,rpoqaHlur
clrcreM I,I cpeAcrB Ha coorBercrBlre craHAaprulM r.r rcxo.urbtu rpe6onauuxu (OIIK-3);

o cnoco6Hocrb r paspa6orKe I,I [pr4MeHeHr,rro anroprrrMr,rqecKr{x u ilporpaMMHbx peuenzft
s o6racru cr4creMHoro E upr.rKJraAHoro nporpaMMuoro o6ecneqeHrrr (IIK-7).

B peynbrare ocBoeHLIt Ar{crlrarrnlrHbr o6yraroqzftca AoJrxeH AeMoHclprrpoBarb
cnelyroque pe3ynbrarbr o6pasonauux:

l. 3narr: xnaccu$nxaqilp pacnpeAeneHHbrx BbrrrrlcJrrirreJrrHbx cr{creM, MeToAhr

TIOBbIIUeHI{JI IIpO}r3BO,ryrTeJIbHOCT}r Bbrril4oJrr{TeJrbHbrx cprcTeM, rroAxoAbr K rroqTpogHr,rrc

lapannenbHbx uuropuTMoB ;



2. Vrrerr: caMocrotreJlbuo rI3BJreKar6 [one3nyro HayqHo-TexH]rqecKyro nn$opuaqurc ]r3
pa3nllqHbx l,IcrorilrllKoB, rrplrMeHrrb [3freHHbre MeroAbr rrp]r npoer{upoBalJ.ufi
pacllpeAeneHHbrx anropuTMoB ;

3. B.rragetr: HaBhIKzMII r,rcrroJrb3oBaHr,rr coBpeMeHHbD( cpe4crE peueHrl{
BbrrrlrcJrlrreJrrulx 3a4aq Anr clrcreM c paclpeAenessofi [aMrrbro.

4. CTpyKTypA U COAEPXAHITE Ar4crllrrrJrlrHhr (Mo[yJrfl)
O6qat rpyAoeMKocrb AI,Icq[uJI]IHbr cocraBJrrer 6 ga.rerurre eAr{H}rrlhr, 216 rracon.

JIEKIII4II
1. Bnelenue

Pacupe4eleHHble cltcreMhr I,I paclpe.qeJreHHbre BbrrrlrcJreulrr. flpe4nocbrJrKr{ pasBvr.rr4s

BblcoKolrpolr3BoAlrreJrbHbrx suqucrenr.rfi tr coBpeMeHnbre ,qocrnxeHr{fl. O6lacrz
r{c[oJrbg o B anvfl paqrpeAeneHrrbx suqlrcreHl4 ft .

2. ApxurenTypa p acupeAeJreHrrbrx BbrrrrrcJrr;rreJrbHbrx crrcreM
MeroAu lr eAlIHI4qbI oIIeHKu rrpolr3BoAlrreJrbuocru BbIrMcJrr{TeJIbHbx c}rcreil{.
OcnosHrre HanpaBJreHLIfl pa3Br.rrr,rff BbrcoKonporr3BoAnrenbHbx rou$rrorepon.

Ilapannemnar o6pa6orra. Konsefiepnax o6pa6orra.
Knaccra$r.rKarllrf, orntura. SISD-, SIMD-, MISD-, MIMD+cucreMbr.

Mynrrunpoqeccopbr rr MyJlbrr,rKoMrrbroreprr. Cucrerrarr c o6qefi n pacnpeAeneunoft [aM{Tbro.
NUMA- apxl4TeKTypu. MPP-cncreMbI. Knacrepnrre clrcreMbr. Mera-xou[brorrrHr.

3. Ocnonnbre uoHsrlrs [aparreJrbHbrx aJrroprrrMoB
PacnaparlelruBanve aJlroprrrMoB Ha ocHoBe AaHHbx. PacnapanneJrvBaHr{e anpopr4[MoB

Ha ocHoBe 3aAaq. AnrouatnqecKoe paula;pumeJrlrBaHrre u lpaHlrrlbr [p]rMerrr,rMocrr4r.

Cteueur flapatrneJllrMa rI]IcJreHHoro zrnropr.rrMa. Amopuru cABa]rBaurrx. 3eppncrocrr.
Ycropeuue u eQQerrnBHocrb rrapurJrJreJrbHoro aJrropr,rrMa.

3arou Al,raans ri ero [paKTuqecruft cMbrcJr.
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4, Cranaapr MPI
HagnaqeHze n rcropus pa3Blrrr,rr craHAapra. Mylrrunlar(fopuenEocrn 14

HE3ABI,ICI,IMOCTB OT tr3bIKA.

Knaccu([nKarlr.f, rpynxquft MPI. Basonbre rurrbr AaHHbx.
klnwTuutusar\rtrusaKprrrtreMPl-upoqeccoB.
KouuynurilIlrorrnbre ofieparluu r]rrra (TolIKa-ToqKD).

Konnerrilsubre o uep aq uv nepe Aa'rlr AaHHbD( B rpyfiue [poqec coB.

Pa6ora c rpymraMlr rpoqeccoB tr KoMMyHr4Karopruur.

flpousno4nue (nornsoBareJrbcKrre) rnurr AaHHbx. Ynaronra ri pacrraKoBxa"

Ooprrazponaur,re rofloJroruu [poqeccoB.

Jla6oparopHbre pa6orrr
Jla6paropnaa padora J\bl
3narorr,rctno c MPI. Hacrpoftra cpeAbr rporpaMMr,rpoBaHnr. Hanncarr nparrp4MMy Arra

oupeAeneuu.s o6qero qrcJla rpoqeccopoB (MPI_Comm_Size), r,rH4rBlrAyarrbHorp HoMepa

rpoqecca (MPI_Comm_Rank), nsrro.qa ?rMeH y3noB KJracrepa (MPl_Get_Processor_Npme).

Jla6paropnan pa6ora Ns2

Hanucarr rporpaMMy, I{clroJlb3yt 6norupyroqrie KoMMygr{Karlraonnue Synxqrrur (MPI_Send,

MPI_Recv), peaflr,I3yloqylo a[ropI,ITM uepeAaqn .qauHbrx uo AByll KoJrbrIaM: rrerrqrHbre

ilpoqeccopa o6pasyror I ronrqo, rrerubre - BTopoe.

Mo4uQuqupoBarb rrporpaMMy, r{crroJrb3yro Qymqurc MPI Sendrecv.

Jla6paropnar padora Nb3

I,Icnolrsyx (fylmquz MPT-RcastAyIPI_Gather/IvIPI_AllgatherAvIPT_Scatter Harr[carb
lapaJrnenbHylo rpolpaMMy, peanlrcyroqyro [apaJrJrenrnrrft alrop]rrM cKalr.f,pnoro y4,ruo4en]rt

BeKTOpOB.

Jla6paropnan pa6ora J\b4

1) PeanusoBarr [ocJreAoBareJlburrft arropurM yr\fHo)Kenfis Marp]rrlhr Ha BeKTop, [on]rq[Tb
3aBr.rcr{MocTb BpeMeH}r peaJr}r3arl}r[ zrJrroplrTMa oT pa3Mgpa MaTpr4rlbr.

2) PeannsoBarb rlapaJrJlenrnrrft crportrro-opraeHTr{poBaHnufi a;rrop}rrM yrlfHo)r(eul,rrr M4Tprrrlbr Ha

BeKTOp, BbItIIIcJIIiITb BpeMfl peafil{3allfi]I aIIfOpI,ITMa Ya 2, 4, 8 npOqeCCOpZl)( An4 palMepa
Marplrrlbr or 100x100 ao 1000x1000.

3) Brrwrcnlrrb ycKopeulle lr s(f(perrunnocrb rapalJreJrBHoro ulnropr,rrMa no cpa$neHl,rro c

uocJreAoBaTeJrbHbrM B 3aBlrclIMocTI4 oT ptBMepa MaTpr,rqbr.

Jla6paropnan pa6ora J\b5

l) Peanr.IsoBarb flocJleAoBarenbHrrft arropnrM yMuoxeHr.rs Marpr,rqbr Ha Marpl,rqy, [on]rtr]rrb
3aBI,ICr4MOCTb BpeMeHrr pezull3arlulr aflropr4ll\{a oT pa3Mepa MaTpHqbr.

2) PeantsoBarb napallnenrnrrft aJrroprmM yMHo)KeHvs Marpuqbr Ha MarpLrqy B cnfrap, ron4a I
Marpr{qa crpotlHo-cno[cro, a 2 - \etuKoM pacilpeAeneHbr rro [poqeccopaM, BbrrrrrrcJrlrrb BpeMs
peanl,I3arllrlr anropr,rrMa ya 2, 4, 8 upoqeccoprx AJU{ pa3Mepa Marpr,rqbr o:r 100x100 ao
1000x1000.

3) Brr.rucnl,ITb ycKopeHl,Ie u s$(ferrunnocrl rrapaJrJreJrbHoro anroprrrMa rro cpa4neHl{ro c
[ocneAoBaTeJrbHbrM B 3aBr,rcr,rMocTrr oT pa3Mepa MaTpr,rrlhr.

5. OEPA3OBATEJIbHbIE TEXHOJIOTUU
.JIeKIIIIoHHo-ceMI-IHapcKtuI clrcreMa o6yrenux (rpaauuuoHHhre nercquQnnrre H

na6oparopnrre s anxrr.rx) ;



.o6yrenre B MarIbD( rpyn[ax (nunorHenue ra6oparopubrx pa6or B rpyflrrax rq AByx ]rnn
rpdx uenoaer);

.Macrep-Icraccrr (4euoucrparlur ua na6oparopnbrx sanflTurffi. nplrurllrrroB pacqora Il
lpoeKTlrpoBanvrfl, onrurrecKllx 4eralefi u orrr,rqecKux ctrcrervr);

onpllMeHeulre Mynbr]IMeAIla rexnonorrafi (npone4enze gassruit c ilp[MeHgHr4eM

KoMrlbrcTepubx npesenraqufi rr AeMorrcrparlLtoHHbD( pon]rKoB c rroMorrlbrc npoer{Topa vlrx
38M);

. uno0prvrarlrroHHo-KoMMyHl,IKarlr4oHHbre rexHoJrorlrr4 (npuueneHne ranr[oprvrilI]ro[rHbx
TexHonorurfr lns MoHI,IToplIHra rexytqeft ycrleBaeMocrr.r cryAeHToB r{ KoHTpoJrr guanuft).

6. OIIEHOTTHbIE CPEACTBA AJtfl TEKyTUETO KOHTPOJIfl
yc rrE BAEMO C Tr4, rrp OME XyTOrrH Ofr ATTE C TATU,II4 rr0

I4 T OIAM O CB OE HI,Ifl WICIII4IIJII4HbI I,I yTIEEII O -
ME T O4,rqE CK OE OB E CIIETIEHT4E CAMO C T O.fl TD JrbHOff

PABOTbT CTyAEHTOB
a) Bonpocrr rc peftrr.rHr-KonTpoJrro:

Peilmuuz-xonmponu JtrI
1. Kaxue cyulecrBylor eAI,IHI,IqII ra3MepeHnf, [po]r3BoAr,rreJrbuocrr.r? flpune4ule rFBeqrrrbre

Bau oqeurr [po]r3BoAr{TeJrbHocrr,r Bbrrr}rcJrureJrbHbrx crdcreM.

2. flpune4nre xnaccu$nraquro BblcoKorrpoll3BoAr{TeJrbHbx Bbrtlt4cJrrrrreJrbHbD( c4rcreM uo
opraHIBaIIu[ ofleparr.rnnoft [ar\tfiTr,r. Yraxure Aocror,rucrBa ]r HeAocrarKr{ Kax,qqro Krracca

CI.ICTEM.

3. flepewrcmtre apxlrreKTyphr BbFlltcJrlrreJrbHbx cr,rcreM cofJracHo rraccu(fzraqnu Qrrnga.
4. ,{aftre cpaBHI4TeJrbHyIo xaparTepr,rcr}rKy MoAeJrrM [apzrnnenu3Ma AaHHbrx r,r uap4nJrer]BMa

34Aarr.

5. C$oplaynzpyfire o[peAenenlre creneHr,r [aparrJreJrr,BMa arrropr,rrMa, yoKopeHr.tfl vr

eQlpemunnocrr.r flapaflJreJrbHofo zuropr.rrMa

6. Onpe4erute cpeAHIoIo crefleHb rlapalrJrenr43Ma anrop]rrMa cAr;avrBarrus., c4arflpHoro
yr\[HoxeHr4s BeKTopoB, yMHOxeHEfl MaTpr4rlbr Ha BeKTOp.

7. flpune4ute [pI{MepbI aJrropl4TMon, o6ra.qaroqrrx r4Aeuurnoft creneHbro rrapilrnen}rpMa.
8. Br-rneAure Qoprr,ryny 3aKoga Anaaaff u [orcHr{Te ee [paKTr,rqecr[ft cMbrcJr.

l. rlprEne4ure ilprMephr'o*-""*"t:K;X:K'i#3*"*"orroHHbD( 6yHrfinfi Mpr.
Ornlr.rr,re 6norrpyrorr1lrxc.x u ue6roxvpyroq[xc.s Bbr3oBoB

2. Oynxquu nlnnr]raaJrvt3ar\nfl. u 3aBeprreHus MPI nporparvrrra. OnpeAeneHlre xonr{uecTna r,r

paura npoqeccoB. flpzrr,rep.

3. oynxquz upueua./nepeAarrlr coo6qenufi rraex4y orAenbHbrMlr [poqeccaMt.
4. fpynnonue (ronlexrunuue) nsauuro4eficrBr4r. Paccrrnxa qeJroro coo6qenufi flpoqegcaM.

C6opra AaHHhD( or rrpoqeccoB.

5. fpynuoarre (rouertunnue) asar,rrrao4eficrBlrr: Paccrurra qacrefi coo6rqennrr uporleqcaM.
C6opra .racreft coo6rqenzr c [poqeccoB.

6. (Dymqun [oAAepxK]r pacfipeAeJreHnbrx ouepaquft: BbrloJrHeHr,re uo6anrnrx o4epar1uft c
Bo3BparoM p$yJrbraroB B rnanHrrft upoqecc, BbrnoJrHeuue rno6anrnrm ongpaqufi c
Bo3BparoM pe3yJrbraroB Bo Bce rrporleccbr. Cnrxponu 3ar1ns, rrpoqeccoB.

Pertmuuz-rcoumponu No3



l. TuusI AaHHbD( s MPI: 6agosrre u [pokt3BoAHbre. Cuoco6rr KoHcrpyr,rpoBaur4s ]rpq]r3Bo4HbD(

Tr{rroB. Ilpurrreprr.

2. Yuarosxa u pacraKoBKa Aarrnbrx n MPI. flpzuep.
3. fpyunu rpoqeccoB. CosAaHue HoBbx rpyrn. flonyrenze un(popnraqr,rra o rpy[ilax.

flpurraeprr.

4. Kolralurytruraropbl. flon.flrze I,IHTpaKoMMyH]rKaropa Lr LtrrrepKoMMyHr,rKaropa. Cos4auze
KOMMyHIIKaTOpOB, yAaJIeIrlIg KOMMyHr.rKaTOpOB, Orreparlm,r HaA KoMM)'Hr,rKaTopaMpr.
(Dymqrnn AJrr r,rHTepKoMMyHzKaropoB. flpzrvrepu.

5. Tonororzz [poqeccoB. [eraproBa rorroJrorur. (Dymrlr4r cABtrra. Oymqr,ru pat6uenux.
flpunaeprr.

6. Touonornn rpoqeccoB. Tononorux rpa(!a. Oymqzu 4nr pa6orbr c rorronorueft rya$a.
(DyHrqnx o[peAeneH vfr, Trrfia rorroJron{r4.

6) 9rcranrenarl[orrHbre 3aAarrn:

1. HanrEurrare upoqpaMMy, I{croJlb3yr 6rorzpyroque KoMMyHr,rKarlr{onrflbne (fygrqnx
(MPI-Send, MPI-Recv), peanusyrouyro cneAyroqr4fi arropurrrr: Ha HyJreBoMr rrpoqepcope
r4Hrrrlr4urxs,Ipyercff rlepeMeHHarr (float a); nynenofi upoqeccop paccbrnaer nepes{eHrnyro a

BceM rrpoqeccopaM, BKJrK)rIuu caMoro ce64 rrocne flonfreur4s uepeueuuqfi a Bce

npoqeccoprt upu6aurlor K nefi cnoft L4nqLtBuxyuIrurrft HoMep r,r uepeAarot H4 nyrterofi
upoqeccop; nynenoft [poqeccop nonyqaer or Bcex flpoqeccopoB AaHHbre u BhIBoAur Ha

eKpaH n (fopnrare: HoMep [poUeccopa, flepecJrauHoe ]rM 3HaqeH]re nepenaennofi a.

2. HaunurrEre uporpztMMy, I,IcloJlb3yt 6rorrpyroqr.re KoMMynriKarlrroHubne Qyuxqru
(MPI-Send, MPI_Recv), peaJlu3yloulyrc ulropr,rrM rrepeAarrr,r AaHHbx uo Ko.r'rbrly:

o'repe4nofi upoqeccop AoxcfiAaercs coo6qeHr,rr or rrpeAbrlyuero lr rrorcfM rrocnrJraer

cneAyroqeMy rpoqeccy.
3. Hauzrunre rporpaMMy, llcuonb3yr KoMMyHnKaqrrouubre (fynrqnu (MPI_Isend, I\z!PT-T1esy1,

lepeAaroq)rro AByMepurrft uaccuB MexAy ABytr,tx [poqeccopitM]r.
4. Haur.Inrzre rpolpztMMy, krcrroJrb3yr KoMMyHr.rKarIuoHHyro Symquro (Mlrl_$endrecv),

pealn3yrcqylo aJrropI,ITM nepeAaqfi.qaHHbrx uo KoJrbrly: oqepe,quofi npoqeccop Aq]Kr,rAaerc.[
coo6rqeuus or rrpeArrlyqero z [oroM [ocbr,rraer cJreAyroqeMy flpoqeccy.

n) Ilpnrvreprrbre reMbr r(ypcoBbrx pa6or:
1. rlncneunoe perueHue cpeAcrBurMrl MPI AByr\[epHoro nenraneftnoro ypaBqeHr,r.fl

TerrJro[poBoAHocr[r MeroAoM rrpoAonbHo-noflepequofi uporonru
2. rlncnennoe pemeHl,Ie cpeAcrBaMu MPI AByr\[epHoro nenuueftnoro ypaBrlenr.rt

TennolpoBoArrocTt4 c rroMorrlbro cxeMbr pacrqefl neHr{t
3. rlucnennoe peuIeHLIe cpeAcrBaMr,r MPI AByr\[epHoro nelraneftnoro ylpanHenr.rx

TerrnolpoBoAHocTrr c rroMorqbro cxeMbr rrpeAlrKTop-KoppeKTop

4. 9ucneunoe pemeulle cpeAcrBaMr.r MPI rpexMepHoro m,rneftnoro yJpaa4euux

TelJroupoBoAHocrr4 c [oMorrlbro ssnofi pa3HocrHoft cxeurr
5. rlncnennoe perIeHI,Ie cpeAcrBaMIa MPI AByl(epHoro ypaBHeHzx llyaccoHa Lrrepag[orlubrM

MeroAoM 3eftaens

6. r{ncneunoe perlreHlle cpeAcrBurMr,r MPI AByMepHoro ypaBHeHnfl flyaccoua MeroAoM
6no.rurrx nrepalqtutrt

7. MogenupoBagl4e cpe,qcrBaMu MPI npoqecca sganraoAeftcrgvrs. TBepAbx qacrrarl c] noroKoM
TUl3A

8. rL.rcnennoe pertreHr,re cpeAcrBaMz MPI AByrlrepgoro ypaBHenr.rr uepeHoca
9. Brr.rr4 cneHr.re panra rrpor,r3Bonbuoft rraarpurlbr cpeAcrsaMz MPI



10. MoaenrEpoBaHlre cpeAcrBaMu MPI rpoqecca [poxoxAeHur neftrpouoB qepe rrJraprr,rqy
r) CarvrocroflTerbHas pa6ora cryAeHToB:

1. flo4roronxa K reKylqeMy KourpoJrro rr [poMexyrounofi arrecrarlwr.
2. flo4roroma r aa6opatopnbu pa6orau r,r oQoprrareur,re orqeroB rro ppyn$Tarar\,{

u3 BbmoJIHeHLrfi.. Konrpolr ocyrqecrBJrflercs. Ha gaHflTwtx B BLrAe ycrrlbrx eTBeToB Ha
BO[pOCbr rrpeflo,qaBaTeJrr rro coAepxaH]rro oTqeTa.

3. Pa6om c Aorlonuuremnoft rurteparypofi rro BolpocnM, BbrHecpHHbIM Ha

czlMocro{TeJrbHoe }I3) reH}re. Kourponr ocyrqecrBn flercs, Ha 9K3aMeHe.

1) ,{ocronrctBa }I HeAocrarKu SMP- u MPP- apxr4TeKryp Bbrrrr,rcn:r,rrEnbHbD(

CIICTEM.

2) Ornzque uonsrzfi flpoqecca n rroroKa B orrepaq]roHnbD( cr,rcreMax.

3) flpo6neurr clIHxpoHI43arrvrn3a$arr rrpn [apaJrJreJrbrroM rrpolpaM:Mr,rpoBogzra.

4) Cran4aprOpenMP.HasHa.reHr.re.

5) Cyrqecrnyorlrrepearr.Barlfir{craHAapraMpI.
6) flpororolu o6uena Aarrubrulr MexAy rrpoqeccaMr.r.

7) I,Icnonrsonanure yrarrurru MPIRun.
8) OrlaArarrapalneJrbubxnpfinoxennfi.
9) MeroArEraoqeHKlr sQQexrrrnnocrlr Bbrrrlrcnenuft.
10) Pezurusaqzr Marpr4rrHlx uuroplrrMoB cpeAcrsaMr MpI
I l) Pacnpe4ereHHoe pertreHve aurlrlepenqlranbnbD( ypaenenzfi.

4. Brrnomrenne sa$arrfis. rypconoft pa6orrr n rroAroroBKa orqer4. 3flqura
rypconofi paborrr (savet/nesauer) ocyrqecrBJrrercr B KoHrIe ceMecrpa B (foprr,re

AeMoHcrpaq[olrHoro 3arrycKa na 3BM peaJrlcoBaHnofi nporpaMMhr r.r orBeToB Hp Borlpochr
IIo coAep]Karlr{ro oTqeTa.

Pacnpe4enenr4e Br.r.qoB caMocrosrenurofi pa6orrr rro pa3AenaM Ar,rcquunrurbr:

7. yqEBHO-METOAI4ImCKOE rI ITHOOPMAUTIOHHOE OBECIIETTEHT,IE

AI,ICUKT TIJII,IHbI
a) ocHonuafl Jrrrreparypa

1. Autouon, Anercaugp Cepreenn.r. TexnonorfiuilaparneJrbHoro nporpaMMr.rponar{ux MpI u
OpenMP : yre6uoe uoco6ze rI:rl. By3oB rro HarpaBneHusM 010400 "flillur.rrp4nar
MareMarlrKa u unSopnaaruxa" v. 010300 "Oyu4aueurarrbHrur un@oprr4arnrqa u
un$oprvraqrloHuble rexHoror[[" I A. C. Anronos ; Mocroncrraft rocy,4apcrnegnrrft
yHlrBepcr{rer rrMeHr{ M. B. Jlorr,ronocona (MfY); aBr. rpeA}rcn. B. A. CaAo$nzqrrft.-

Ns

tln
P agAen Ar{crlr4 u Jrr{Hbr

Bua CPC

(l) (2) (3) (4)

I BseAeHue 2 4

2. Apxrarercrypa pacnpeAeJreHHbrx

BbIqI{CJII{TEJIbHbIX CI4CTEM
4 6

a
J. OcnosHrre [orrf,Trr]rl uap€urneJrbHhrx

anfopLrTMoB
4 6

4. Cran4apr MPI 20 30 l0 40

Bcero 30 q. 30 q. 26.r. 40.r.



3.

4.

l.

Mocrna: MocxoscKnfi ynrnepcurer (MfY),2012 .- 339 c.: Lrrr. - (CyuepKoM4brorgpuoe
o6pasonanue).- Er.r6nuorp. : c. 333 -3 3 4 .- ISBN 97 8 - 5 -21 | -0 63 43 -3 .

OcHosH rlaparlrrenblroro rporpaMMlrpoBaHzr [Snerrponnrfr pecypc] / Eora,q0s I(.0. - M.:
BI4HOM, 2013,
(De4oror VI.E. MoAenu rapaJlJlenbHoro uporpztMMr.rpoBaHr4r [Snerrpounrui peqypc]/
(De4oron m,E.- Snexrpon. reKcroBbre.qarrnbre.- M.: CoJIoH-IIPECC,2012.- 384 c.
Ilapalnelrnoe nporpaMMlrpoBaHr{e Ha C++ n Aetrtcrrrnn. flparrma ppspaSorru
MHoForIorotIHbD( rlporpttMM fSnerrponnrul pecypc] / gnrouu Yulrrue; lJep. c arrrJr.

Cnranruln A.A. - M. AMK flpecc, 2012.
6),qouo.rrurrreJrbrrafl Jrrrreparypa:

Kynrron I4.M. Texnonorr,rn paspa6orxu uporpaMMHoro o6ecueuerprx rIrA
MareMarl{qecKoro MoAenlrpoBaHr4r {zsuvecrux [poqeccoB. rlacrr l. I4cno1rsopaHue
cyrrepKoMlblorepoB, ocHalqeHlrrx rpaQu.recKr{Mr.r ycKoprnreJrfiMz [Slerrpourrruf peaypc]:
yre6noe noco6ue/ Kylzron I4.M.- Srerrpou. reKcroBbre AaHHbre. - Honpcn6Bpcr:
Honocu6rapcxufi rocy4apcrBegHbrft rexnr,rqecrrafi ynr,rnepcr{rer, 2013.- 40 c.
Mogelz pacrpeAeneuuhD( Bbrtll,rcJreHlrfi [Snexrpounrrfi pecypc] / TouoproB B.B. - M.:
OI43MATJII4T,2OII.
Texnonoms CUDA B rlplrMepax: BBeAsHre B rrpolpruMlrpoBaHrre rpaffr.rgcxux
rpoqeccopon [Snerrponnru]l pecypc] / Can4epc,{x., Ksn4por 3. - M.: r{i\4K ltpegc, Z0ll.

n) IIporpaMMHoe ofecneqenne n llnrepHer-pecypcbr:
Jla6oparoput flapuneJrbHbx r.ilr([oprraaqfioHHblx rexrroJroFr4ft Hay.rno-LrccJreAoBaTenbQKoro
BbrrrlrcJrrrreJrbHoro rIeHTpa Mfy http://parallel.ru
MPICH: a high performance and widely portable implementation of the Message Passing
Interface (MPD standard. https ://www.mpich. org/
opurvuamr craHAapra MPI: http://www.mpi-forum.org/docs/docs.html.

8. MATEPI,IAJIbHO.TEXHI4IIECKOE OEECTIEqEHIIE TICqNIIJII,IHbI
Jlerquouuble ayAlrroprrl{, ocnaTr{€nnrre Aocroft (4nx uela unr{ MapKepa), erpanoM ,qJrf,

[poeKrl]roHHbx c]rcreM, npoeKTopoM r,r noyr6yxorr,r.

Ay.uuropuvr NIS. flpoBerenl4s saHfiTutrr, ocnarq€nHbre coBpeMennbrMrr fiepcoqarrbHbrMrr
KoMrlblorepaur,r, o6teAun€unrnnn B noKanbHyro BhrrrrrcJrr.rrenbuyrc cerb ra yKoMrrJrreKTqBarrrlhrMrt

neo6xo.ulubrM cr{creMHhrM r,r [p]IKJraErBrM rrporpaMMHrnr o6ecneqeHr,reM.

1.

3.

2.

3.



Pa6oqas [porpaMMa A]rcq]rnJr]rHbr cocraBJreHa B coorBercrBuu c rpe6oBaH]ItMI,I O|OC
BO no HanpaBnenuro 01.03.02 flpuualHas r\,rarel{arzra u rHabopMarura

Pa6o.ryro rporpaMMy cocraBlrrr: AorIeHr ra(pegprr @uIIM A.C. forry6en

Peqeneenr (n c
4

(rrrecro pa6oru, AoJrrKHocrE, (DIIO, no4nr,rcr)

3aee4yrorqrft ra$e4pofi C.lM. $.partemu

Pa6oqas [porpaMMa paccMorpesa n oAo6peHa Ha 3aceAaHr[]r yre6no-naerqAu.rocrofi

flpe4ce4areJrb KoMprcc[]r

Pa6oqas nporpaMMa o4o6peua ua

flporoxor sace4anvfl. raQe4pu Ne

C.\{. Apaxenxn

JIr4 C T IIEPEyTBEPIT(AEHI,Ifl
PABOrrErz IPOTPAMMbT ArrcqurrJr]rHbr (MOAyJrfl)

Pa6o.raf, rrporpaMMa o4o6pena na

flpororor sace4anufi. raQe4pu Ne

3aselyroqrfi raQeapoft

YIIEOHbII,I TOA

OT

3ane4yroqzft raQe4poft

Pa6oqar ilporpaMMa ogo6peua na

flp ororor sace 4anprs, ra(f e4prr Ne

yre6nuft ro4

foAa

3aseayrouzft ra(fe4pofi


