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1. UEJrr4 0 CB OEHITfl [r4C\I{ rIJrr4HbI
I-lemn JII,IouTIILIHsI Pacupe4eJreHrrar o6pa6orxa un(foprraaqr{H rBrrfle'rc;r pr3freHr4e

ocHoBHbIK nonstuft ,r IpI4HUI4IIOB paclpeAeJrennofi o6pa6orru .{i}H}rbJX vl

BrIcoKoIIIpOLI3BOAI,ITeJIrHsIX nrrqucJreHl4fi .

(DoprramponaT{ue npaKTuqecKllx HaBbrKoB, neoSxoAr,rrr,rbrx,qn{ pa3pa6orK}r [apaJrJreJrbHbD(

flpofpaMlv( c I,Icntonb3oBaHr{eM craHAapTr43r{poBaHHoro r,rHrep$eftca [epe,4a.ril co06ueurzft MI'I
(Message Passing Irrterface) AJrr cr4creM c pacrpeAeneuuoft naMrrbro.

2. MECTO AI4CUUIJII,IHbI B CTpyKTypE OIIOII B0
,{ucqnnuuua <FacnpeAeJleHHafl o6pa6oma r.ru(popuaqr4r,r) HaxoAvrrefl B napuarznuoii

qacrH ocIrosHoft npo(feccnonanuroft o6pa:onarenrnofi nporpaMMbr kr orrroclirrcrr K Ar.rc.rlu[[r4He
no nu6opy.

,{ncqranlrnna rorl4qecKl4 Lr corepxareJrbHo-MeroAr{qecKl,I cBJr36uFra c pflAoM
Teoperr.rqecKr4x Alrcrlr4rrJrr,rH r,r [paKTr,rK rrpeArrrecrByroqero rrepproAa o6y.reun.x (Apxulexrypa
KoMrlbrollepon, AnloplrrMbl kr alljrufir3 cJroxHocrr,r, flsrrru r4 MeroAbI nporpaMMl{poBats.t4fl.,

Cucreunoe Ir rIpI{KnaAHoe uporpaMM}roe o6ecneqeHrae, OnepaqfloHr{bre crloreM.br, O6r,errHo-
opI{eHTI,IpoBaHHoe nporpaMMuponanze). ,.{n.x ycneurHofo ocBoeHr{s Kypca cryAeHTbr AoJrxHbr:
3Harb yc"rpoficrno Ir rrprrHllraurr Q,yuxlll{oHrrpoBaHux 3BM, ptMerb npe.n,cra]BJreHae o 6agonrrx
anfopl4Tlvl€tx I4 CTpyKTypax AaHHbrx, yMeTb rrpr.rMeHflTb .rr3brKr4 rrporpaMMr.rpoBaHr,rr BbtrcoKorc)

ypoBHq.

[uoqzulvua $opnalEpyer 3FIaHr4s vt HaBbrKrl, ueo6xo4uunre ts upaKTr{vegroft

Ae.t{TeJlbHocru rnalzQI4III,IpoBaHHOr|o clrelluilIkrcTa, Lr3yqaeTcs. B KoHrIe Teopr3TtaqecKoro Kypca.
B paurax yve6Horo rrpoqecca oHI{ Mofyr 6rrru r,rcnoJr$oBaHbr rrpr4 rroAfo,ToBne nuuycrnofi
rnzuru$uraqnonnofi pa6oru.

3. KOMIIETEHIIpI I,I OEyqAIO IUEI O C.fl , (D OpMI,IPyItMbtE
B p E 3yJrb TAT E O C B O E Hnfl n.I,dcJ[r4rrJrr4Hbr (MO l[yJrfl )

B pe3ynbrare ocBoeHLIt ALIcIIIdrIJIr,rHbr o6yuarorquficx AoJrxeH AeMoHcrpr4potsarE,
cJIeIyIOUrne KOMneTeHru{lr :

o cloco6Hocrb HcrloJlb3oBarb 6agonrre 3HaHr,rt ecrecrBeHHbrx r{ayri, MareMar,IrKLr u.

un(foplrarzKuI, ocHrlBHrre Qarrrr, KoHllerqur4, rrpr.rHrllrnrr reopufi, cB-s3auHbtx c upur<na4nofir
MareMarrrrKoft ra r,rndlopuarraroft (OIIK- 1 );

o crroco6HOoTb r pa:pa6orKe anropr{TMr.rqecKlrx u nporpaMMubrx pemeunft n o6lacru
cl{croMHoro v [pIzKJIaAHoro lporpaMMr,rpoBantrs., MareMal]rrqecKr4x, raH([opuaqrroHr]rbx u
I'IMLITaIII{OI-IHEIX uo4eleft, co3AaHI,IIo nn(poprrraquoHt{brx pecypcoB rno6ansnrrx cereft,
o6paaonareJlbHoro KoHTeIrra, rIpI,IKnaAHbD( 6ar 4aHnrrx, TecroB I{ cpeAor,n recrr,rpoBaHu.g
cI,IcreM 14 cpeAcrB Ha coorBercrBr.re cra,HAapraM r.r ucxoAn:bru rpe6onauuxv (C)|IK-3);

o cnoco6Hocrt, n paspa6orKe I{ [pLIMeHeHr,rrc anroprrrMlrr{ecKax rn nporpaMMr{brx peurenzfi
e o6racru crrcreMHoro r{ rrprrKJraAHoro rporpaMMHoro o6ecne.rreHzs (ilK-7).

B pesyrlbrare ocBoeHLIs AllcqurlJrrrHbr o6yraroquitcx AOJrxeH ,qeMoHcrpr4poBarE
cneAyrom[4e pe3yn6Tarbr o6paaonarrnr :

1. 3nars: xnaccu(furalll4xl paclpeAeJreHHbrx BhrqucJrr4TeJrbHbrx cllcreM, MeroAbl
IIOB6IIITeHI4g npOI{:tBOAHTeJrbHOCTnr BbrqucJrr{TeJlbHhrx cl{creM, rl0Axo,tlbr K rrocTpoeHrilrc
nap ilnnen sHbtx anropr,rTMoB ;



2. Vnre'ru: caMocrotreJlbHo II3BJIOK?TL rroJre3nyro HayqHo-TexHltqecKyro.au(bopMarlrdro rr3

pa3nI'IqHI'IK I'ICTOIIHI'IKOB, npI,{MeHsTb Iz3yqeHHble MOTOAbI IIpI{ lIpOeKTlIpoBaHuvI

pacnpeAe)neHHbrx aJrropr{TMoB ;

3. JB.na;1elr: HaBbIKaMI{ t4crloJlb3oBaHr{s ooBpeMeHubrx cpe1crn perrreur4.'r

Bbrqr4cJrr4'IeJrbHbrx 3aAaq Anfl cIrcTeM c paclpeAeJleHHofi rraMrTlbro.

4. CTpyKTypA II COAEP)|(AHI,IE AI't CqUIIJII,IHbI (MOAyJq)
O6qas rllyAoeMKocrb .{Llcq[[Jrr.rHbr cocraBJrfler 6 gaqernrre eAHHHrIbr, 21.6 qacctw.

JTEKTInU
1. Bneleuue

Palcnpe4eneHHble crlcreMbl LI pacnpeAeJreHHbre Bbrqr,rcJreHr4r. flpe4n:oLlt;rJrKt4 pasn:zr:ux
BbIcoKorIpoI{3BOAI4TeJIbHbIX nrr.lplcreHuft v. coBpeMeHrrbre Aocrr.rxieHr{Jr" O6nacru
I,ICnOJrb3CrBaHr,r.fl pacnpeAeneHHbx nuqlaclteurafr .

2. ApxnrexTypa pac[peAeJreHHbrx BbrrrrrcJrlrreJrbHbrx crrcreM
Merop;u na eAIHI,IIIbI oIIeHKLI [por.r3BoAuTeJrbgocrr4 Bbrq]lrcJrr.rreJrbHbrx or4creM.

Oononnrre HarIpaBJIeHI4t pa3Br{TLtf, BbrcoKonporr3BoALrreJrbHbl}l KoMrrborepoB.
flaparrem,ya:t o6pa6orxa. Koneeft epuax o6pa6orra.

Knaccu$uKa\vs. @nnnna. SISD-, SIMD-, MISD-, tv1lMD-cprcreMbr"

Mynrrzupoqeccopbl LI Mynbrr{KoMrrbrorepbr, Cr,rcreurr c o6qefi u pacnpeAereHHoft naMsrbro"
NUMA- EIpxLIreKTyprr. MPP-cncreMbI. Kracrepnrre clrcreMbr. Mera-xourrbro'rr4Frr.

3. Ocnclnnbre [oHrrrrrq [aparreJrbHbrx aJrroprrrMoB
PacuaparuelnnBantre anropl{TMoB Ha ocHoBe AaHrrbrx. lPacnapannervfiianne anropr,rrMoB

Ha ocHoBe 3a,4aq. Anrouarr,rqecKoe pacnapiIrIJIeJII,IBaHr{e I,I rpaHI{IIbr rIpI{MeHLIrdoor.N"

Cr:eneIr [apannenu3Ma rII4oJIeHHoro anropr4TMa. Arropuru cABan{Ba]{r4x. i}epnzcrocrr,.
Ycxopenue u e$SerruBHocrb rrapanJreJrbuoro anfopr4TMa.

3axon Anr4a:rr r{ ero [paKTuqecrufi cMbrcJr.
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4. Cramaapr MPI
Hagna.reuue v [cropr{fl

He3aBUCr4MOCTb OT t3brKa.

pa3BuTr,r.s cTaHIapTa. Mynnrunna:rdr opueunocrr

Klacc raQ nKarlr4 rr (pyuxqzft MPI. Bag onbre rnrbr .rlaHHbrx.
I4uuguatu3arJukru3aKpbrrr,reMpl-npoqeccoB.

Konauyutrnanll{onHbre onepi}rlull Tr4na (TorrKa-TorIKa>.

KonnerranHbre o[eparlr4r,r ilepeAaqr4 AaHHbD( B rpynne rpoqeccoB.
P;r6ora c rpyffraMr4 [poqeccoB 14 KoMMyHHKaropaMr,r.

Ilpozsno4urre (uolrsoBare.IlbcKr.re) rr.rnri AaHHbrx. Ynaxosra r4 pacraKofiKa"
(D oprrluponarrre rorroJroruru npoqeccoB.

Jla6oparopHbre pa6oru
Jla6paropnan pa6ora Nbl
3naxouctno c MI'I" Hacrpoftrca cpeAbl rrporpaMMr4poBaHnrr. Hanuans rporpaMMy Arrn
orlpeAeneHr'Ia o6rqero qplcJra rrpoqeccopon (MPI_Comm_Siize), vlpkrrryr1y.alrbHoro HoMepa
npoqecca (Mltl-Cornm-Rank), Bbnlo,4a IrMeH y3noB KJracrepa (MPl_Get_Frocessor_Narne).
Jla6paropuan pa6ora J\b2

Hanucarr, ilporpaMMy, vcrorb3ys 6nor<zpyroulne KoMMyHr{K€ru}roHnrre Synxqyu (MpL_Send,
MPI-Rec'v), peanl43ylouFo aJIropI4TM llepe.4aqu AaHHbrx rro AByM Ko"rrb]r{aN,r: HerrerHbre
rpoqeccopa oSpasyror I ronrqo, qe,rHbre - B:fopoe.
Mo4z0zrptpoBarb rporpaMMy, r{cnoJrb3yro (pynrquro MpI S errdrecv"
Jla6paropHal pa6ora J\b3

I'Icuo*syr synrcqrau Mpl_Rcast/Mpl_Gather/Mpl_Allgather/l\4pl_Scafl,er Harrricarb
rlapaJlneJllbrryro [polpaMMy, peanl4:3yfouyro ilapanJrenut,rfi Ernropr,rrM cKitrrf,p]roro yMgo]Kegr4.f,
BeKTOpOB.

Jla6paropnan pa6ora J\b4

1) Pea-rrrzsoBarb rlooJleAoBaren'Hsrft zurropurM yMHolreHr4s Marpuqhr Ha rle*Top, rroJrrrrrrr,
3aBr{cr{Moc'rb r}peMerrrr peanr43arlur{ anfopr.rrMa or pa3Mepa Marpx,rrlbr.
2) Peanr'rsoBarb ilapannelrurrft crpotlHo-oprreHTr{poBannuft arnoprrrM yr\{Hoxeurzs Marpr{rlbr Ha
BeKTop, BbIqIIcJII{Tb BpeMfl peilII'I3aII[rI aJr]foprlTMa ua 2, 4, I npoqeccopax qJrr pa3Mepa
Marpr.rrlbr or 1(10x100 ao 1000x1000.
3) Bruucullrt; ycKopenl'Ie u s(f(frexrunHocrb rrapiurlerbHorr) anroprdrMa fior cp&BHeHrrro 0
[ocJreAoBalreJrbHbrM B 3aB[cr4MocTr4 OT pa3Mepa MaTpr.rrlbr.

Jla6paropnan pa6ora J\bS

1) Peanu:roBarb [ocJreAoBareJlbHuft amopurM yMHoxeHr.rf, Marprarlbr Ha Marpr{uy, nonyqr,rrb
:3ABI,ICI,IMOOTb B|PEMEHV peam,I3aIII4I,I anfopllTMia oT pa3Mepa MaTpII,IIIbI.
12) Pea:rusoBarb napuulenrnrrft anropr,rrM yr!{ruoxeHr4.rr Marpurlr,r Ha Marpr.r{y ll cnrrae, rcor4a I
lMarpllqa orporrHo-cJltol{cro, a 2 - \etmKoM pacnpe.qeJreHbr rro rrpoqeccopa.M, r}brrrncJrr{Tb BpeM.s

lpeiuII43aIIZtI{ anropl{rMa ua 2,4,8 upoqeccopax Anr pa3Mepa Marprubr or n00xl00 Ao
1000x1000.

.3) Brrvzcnl4Tr' ycKOpeHVe LI eS(fexrranuoc'rb napannerbHofo anropr,rrMa tro cpaBHeurrro c
lro cJre.4oBa.T'eJrr,HbrM B 3 aBr,rclrMo cTr,r oT pa3Mepa M aTpI{rIbI.

5. OEPA3 OBATEJIbHbIE TEXHOJIOIUII

'Jlex:turoHHo-ceMl{HapcKat crlcreMa o6yveuur (rpa4raquoHHhre neKru,roHHbre
la6oparopnrre saruxrza);



. ody.Ieglre B MaJrbrx rpy[rax (nrrnomreruEe la6oparopHbrx pa6or B rp\frrr.raK r{3 llByx r4nu
rpex uenoaer);

oMacrep-KJraccbl (4errloHcrparJlrfl Ha na6oparopHbrx 3au{Tr4.sx npnn:rlriloB pactrera u
npoeKTr,IpoBAlfllrs. OrrTlIIrecKLIx 4erzureft Ia onTuqecKI,rx cucreu) ;

o rIpIaMeHeHLIe MynbrIrMeII,Ia texnolorufi (npone4errue gausrr4ft c [pr,rMer{eFrr,reM

KoMrIbIorepHbIX rlpg3onraquft LI AeMoHcrparlr4oHHbx poJrrrKroB c noMoilrlbto npoeKTopa vnrr
3BM);

. HnI(bopMaIIpIoHHo-KoMMyHIrKaIInIoHHEre rexHoJrorurr ('npunreneuue urr(poprraaqproHHbx
Texr{oJlo|I4fr Ans MoHI,ITopI{Hra rexyIrleft ycneBaeMocrr{ cryAeHToB r{ KoHlponfl aHaHr.rft).

6. OIIEHOIIHbIE CPEACTBA ANfl TEKYIIIEIO KOI{TPOJTfl
YCIIEI}AEM O C TH, IIP OMEXYTOTIHOIZ ATTE C'TAIII,II4 IIO

I,I T O TAM O C B O EHI4fl WICIII4TI JII4HbI I4 YqN]F TI O.
ME TOAI,ITIE CKOE OBE CIIEqEHIIE C AMO C T O'ITEJIbHOfr

PABOTbI CTYNEHTOB
a) [f oupocrr r peftruHr-KoHTpoJrro:

Peilmwuz-rcoumponu lVbI
1. Karne cyqecrBylor eAuHI4ubI Ll3MepeHr4fl npor{3BoAuTeilr,Hocrrr? flpzne;p,re r.r3BecrHbre

B au oqemrl{ rrporI3BoAI{TeJrbHo crr4 BblqrrcJlr,rreJrbHbrx crlcreM.
2' flpznr:4Iate rnaccuQzIcallI4lo BhrcoKonpol43BoAl,rreJrbnbrx BblrrrrcJlldr,enl;H.hrx cr4creM tto

opraHlT3at(I4l4 oileparznnoft rIaM.f,TI,I. Yxaxzre Aocrox.rHcrBa r4 HeAocrarKr,r Kax(.uoro KJracca
cHcTe.M.

3. llepe'u.rcnare oprx111's11Typbr Bbrrrr4cJrzr€JrrrHbrx ctzcreM cornacuo rnaccrnszmruquu OruaHHa.
4. flafire> cpaBHl4lenbHylo xapaKTepilcrl,IKy MoAenrM rrapanJrenu3Ma AaHr{br]( r4 rapaJrJreJrr43Ma

3anaq,,

5. C(foprv:ynnpyftte onpeAeneHue crerreHrz napanneJru3rvra aJrropr4TMeL ycKoperrnr u,

e (p (f emrun uo crrr rapanJreJrbHoro anropr4rMa.
6. Onpe/lelIEre cpeAHIoIo creleHb napilnneJru3Ma aJrropr{TMa crBavrBaukrfl, cKaJrrpHoro

yMHOIKeHyIS BeKTOpOB, yMHonteHr,rs MaTpuqbr Ha BeKTOp.

7 " llpunr2lure ilpLIMepbI anfopllTMton, o6na4aroqr.rx r.rAeaJrsnofi creneHbm rraprgJeJrv3Ma.
8. Bune,{ure $opnayny 3aKoHa Ana4anr r4 [o.rrcHr,rre ee npaKTr.r.recrzfi cMhrcJr,

1 " frp un e4ure ilpr4M ep br rr o KarrbHbrx ":Tr:;X:;ry;' ""#,l 
r""nuuH o HHbD( syHrqv ft Mp r .

Orrz*rple dnonupyrorrluxcr ra He6lorr.rpyorrlprxcs Bbr3 oBoB

2. @yHnqrln vInvrrJuarrkr3arJzrs. kr 3aBeprrreur{s MPI nporpaMM. Onpe4ereHrre KoJrrzrreorBa rr
paHra rrpoueccoB. llpzuep.

3. @yHrr1.au npraeva,/nepeAaq[ coo6qesuft MexAy or,4eJrbHbrMkr rrpoqeccaMu:.
4. fpynnonrre (ro;rlercrunurre) nsauuo4eftorBr{f,. Paccrruta rleJrofo coodnleruau rpoqeccaM.

C6opna AaHHbrx or rrpoqeccoB.

5. fplmuonue (xo:rnexrunuue) rsauuo4eftcrBr{f,t Paccrrma .racreft coo6n(eHufr flpou;eccaM.
C6opx:a ,rac'reir coodrqeuzf, c rrpoqeccoB.

6. (Dynrcqun rIoMepxKLI pacrpeAeJleHHbrx onepaqzfi: EbrrrorHeHr.re rro6an;nerx onepaqraft c
Bo3BparoM pffyrlbraroB B rnannsrft [poqecc, BbrnoJrHeHr.re rno6iurrrmrx onepaqufi c
BO3Bpalf OM p e3yJt6TaroB B O BCe rrpoqeccbr, cunxponu 3ar\krfl, npoqeccoB.

Pefimuuz-r<oumponu No3



1. Ttlnu AallHhrx n MPI: 6agoerre u ilpor.r3rloAHbre. Cuoco6rr KoHcrpyr4poBaHr,rr [porr3]BoAHbD(

Tr4rroB. flprair,repnr,

2. YnaK,osKa r,r pac[aKoBKa AaHHbrx n MPI. llprzrraep.

3. fpynnrt rpoqeccoB. CosAalrlle HoBhrx rpyrr. flonyuenr,re uu(pnprraaquu o rpynnax"
llpnvreprr.

4. Konamyuurarophr. flonsrlre I4HTpaKoMMyHr,rKaropa u rrHTepKoMMyHr.rKa.]ropa. Cos4anue
KOMMyHI4KaTOpOB, yAaneHI,Ie KOMMyrrr.rKaTOpoB, o[epaqwr HaA KoMMyHr,rKaropaMr.r.

@ynrquu Anfi r.rrrrepKoMMyHr4KaropoB. llprlrrreprr.
5. Tonororuz rpoqeccoB. [eralr'rona rorxoJrornr. Oyuxqvfl, crutrra" Oynmqux pas6uenux,

flpraveprr.
6. Tononorrlz rpoqeccoB. Tonouorux rpa$a. Oyuxqun 4nx pa6orhr c roTrororneft rpa(pa.

(Dynnn;ux olpeAeJreH us. Tvrrra rorroJrorun.
6) 9rcsalreHarlrroHHbre 3aAarrn:

1" Haur'Iuulre nporpaMMy, I,Ic[oJlb3yfl 6nor<npyrorqr,re KoMMyrrr4Karluor]Hr,re $yuxqzu
(MPI--Send, MI'I-R.ecv), pealu:yrouFo cJleAyroquffi anropraru: Ha rlryJteRoM rpoqeccope
I4HI{UI'IanI43I{pyerct uepeMeHHas (float a); uynenofi npoqeccop paccbrnaer nepeMerrHyro a
BceM rlpoueccorpaM, BKJIIoqtu{ caMoro ce6x; frocJre noryqeur.rs nepeuennofi a Bce
npoqeccoprr upra6aen.flor K neft csofi ?IHAr{Br.r4yurnnnrrft }roMep 14 rrepeAaror na nylenofi,
lpoqecoop; uynenofi llpoqeccop [onyuaer or Bcex lpoqeccopoB AaHH]bre r4 BbrBoArrr Ha
sKpallt n Q0pnraro: HoMep [poqeccopa, [epecJranHoe r{M 3Ha,qeHr4e nepeMerrHigft a.

2. Hauu.runte rporpaMMy, ucnoJlb3y.f, 6uorupyroqze KoMMyHr4KarIr4onHbre $yHxquu
(MPI---Send, MPI-Recv), peanl{syioqyo aJrropr{T'M lepeAatrrr AaHrrbrx rro KoJrbrly:
ouepe4uoii npoqeccop AolKLIAaeros coo6qeHr,rs or npe)AbrAyrn[ero r{ norrJM rroobrnaer,
cneAy0rqeMy rpoqeccy.

3. HanumHre lrporpaMMy, I,IcrroJrb3y.rr KoMMyHr.rKarIuoHHbre QyHrqr.lu (MPl_ltsend, MPI__Irecv),
rrepeAaroqym AByM epnrrfi uaccraB MexAy AByMr rrpoqeccopaMr,r.

4. Hauplrnure nporpaMMy, LlcroJlb3yr KoMMyHLrKarIHoHHyro (fynxquro (MPl_Sendrecv),
peilnl43ylouylo aJITopLITM rlepeAaqr4 AaHHbrx rro KoJrbuy: oqepeAHofi npoqecoop Ao)rfl{AagTcr
coo6rqenux or rrpeAbrnyuero u rroroM rrocbrJraer cJreAyroqeMy Ilpoqeccy.

n) I.IpnuepHr,re reMbr KypcoBbrx pa6or:
1. Ilrlcle,uuoe pelreHze cpeAorBaMr,r MPI AByMepHoro uernneftuoro ypaBHeHr,rt

TerrJro [poBoAHocrr.r MeroAoM npoAonbHo-nolepeqHofi nporonxu
2. 9racleunoe perreHl{e cpeAcrBaMI,I MPI AByMepHoro nerranefiuor-o ypaBHeHrrrr

Terrno[poEtoAHo cTr.r o noMorrlbrc cxeMbr pacnlenJrer{r4 t
3. rlucnenlnoe pelleHl4e cpeAcrBaMI,I MPI AByMepHoro nenuuefinoro ypaBHoHr4.rr

Terrnol[porroAHocTr4 c rroMorrlbro cxeMbr npeAprKTop_KoppeKTop

4. rfi'Iclennoe perrreul{e cpe,IlorBaMr4 MPI rpexMepHofo rusefinoro ypar}rreHr,rrr
TerrJrolrrponoAHo crr.r c rroMorrlbro snnofi pa3Hocruoft cxenrrr

5. Vzcnennoe perreHlle cpeAcrBaMz MPI ABylrepHoro ypaBnreHrax flyaccoHa r.rreparllroHHbrM
Mero,D:oM 3efi.uens

6" {r'Icnenuoe penleHrle cpeAcrr}aMrl MPI AByMepHoro ypaBHeHr{s llyaccoua r\,reroAoM
6loqnsrx urcpaqufi

7. Mo4e.nrlpoBaHlle cpeAcrBaMr.I MPI [poqecca nsazruo4eficrutrfl. TBepAbrx r]:aorr.{u c rroroKoM
filia

8. r{zcnennoe perreur.re cpe.qcrBaMr.r MPI AByr\fepuoro ypaBHerr[r [epeHoca
9. Brrqzclenx{e paHra [por43Bonbuofi uarpvxlbr cpeAcrear\,rz MpI



10' MoAelupoBar{[e cpeAcrBaMIr MPI rpoqecca [poxoxAeHux nefirpoHoB qepe3 [nacrr,rHy
r) Carvrocros.relbHaq pa6ora cryAeH'roB:

n " floAloroexa K reKyrxleMy KoHrfpomo lI upoMexyro.ruofi arrecrauurx.
2. llo4roronra x la6opatopHblM pa6orana n o(popunenrde orr{eroB rro

I,I3 BI,ITIOJIHEHKIJI. KONTPOIT OCYilIECTBJNflETC . TIA 3AHflTUflX B B}IAC YC,TI{]61X
Borrpocbr lffpeilo,4aBaTeJr.rr fro coAepxaH]rro oTqeTa.

3. Pa6ora c AorroJrHure*uofi nureparypofi ro Borrpocaru,
caMo orosreJlbHoe r,r3yqeHr4 e. Kourlrolr ocyrqecrBn fler c . HiI 3K3 aMeHe.

1) /{ocroHnctBa I{ rleAocrarru SMP- u MPP- Erpxr.rreKryp Bbrqrx{cJrr4reJrbHbrx

CI'ICTEM.

2) Omuque nousrufi [poqeoca H rroroKa B oneparlr4oHHb]rx crrcreMax.
3) Ilpo6neurr crHXpoHI{3ar\pru3a$aqnprr [apanJreJrbuoM n:porpaMMr{poBaHr,rn.
4) Cran4apr OpenMP. HagHa.reHue.

5) Cyrqecrnyrou1uepeanr3arlurcran4apraM[,I.
(t) flporononu o6rvrena AaHHtbrMr{ Mexly rpoqeccaMr.r.
V) I,IcnonrgonaHLreyrknrrvrrrMpIRun.
8) C)rna4ra rapurnJrenbHbrx npr,rJroNenufi.
9) MeroAzr<a orleHrrr s(fserrunuocrr,r Bblrqucuenufi"
l0) Feaffisarlus Marpr.rrrrrbrx aJrropurMoB cpeAclnauu MpI
1 1) Pacnpe4eneHHoe perreHr4e an{Sepenrlr{anbrrbD( ypanneuzii.

'4. Br'rno,mrenze 3aralrvIfl. rypc,onoft pa6orrr u [oAroroErxa orqera" 3ar{ura
xypconoft pa6oru (sauer/ue:a'ret) ocyrqecrBnflercs. B KoHrIe ceMecrpa n rpopnae
AeMorltarpuull4oHlHoro 3arlycKa ua 3BM peaJll,I3oBaHuofi uporpaMMbr r,r orlteroB Ha Bolpocbr
no coAepxaHllro OTr{eTa.

Pacupe4eleHue BI'IAoB caMocro.sreuuroft pa6oru rro pa3AeJraM Ax4crlurrJr]arihr:

7. YqEEHO -MET OAI4qE CKOE I4 I4HO OPMAIII4OHHOE OEECTTX]qEHIIE
AI,ICqU [JIIrtIbr

a) ocHonuaq Jrrrreparypa
l. AHrouon, Anexcalr4p Cepreenrzu. llexuouorr4prnapurneJrbnrofo [porpaMMr4poBaHrar MpI u

OpenMlP ; yue6noe noco6ue AJI{ By3oB rro HarpaBrreHr{rM 010400 "llpuxla4uax
MareMiITI{Ka vI rauSopuaraxa" v. 010300 "@yn4aueuraJrr,Hal lmr$opuarnrca u
t'IHSop.uaqlIoHHbTe rexHorou{Iz" I A. C. Anronon ; Mocroncrnfi rocyAapcrBeHnrrfi
yguBepcr4rer uMerrkr M. B. Jlououocona (Mfy); aBr. rrlleAr,rcn. B. A. caAosHu.{ufi.-

pe3yJrbraraM

OTIIETOB HA

BF,IHECEHII.bIM HA

Irb

rln
Pag,4el Ar4 crlr{rrJrtrnbr

BBra CFC

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

1" Bne.4enue 2 4

2. Apxurercrypa pacnpeAeJreHHbrx
BbIII I4CJII{TEJIbHbIX CI4CTEM

4 (t

3. OcH:<lsHbre rroHflTr{ s. napanrreJrbHbr.x
€lJrf0pr4lfMoB

4 (l

4. Cranlapr MPI 20 30 l0 40

Bcero 30.{. 30 q. |26'a. 40 s.



3"

4"

Mocrcna: Mocroncr<ufi ynunepcllrer (Mfy), 2012 .- 339 c.: r{Jr. - (CyueprorrarbrorepHoe
o6par<rnauue).- Bu6nzorp. : c. 333 -33 4 .- ISBN 97 8 - 5 -2r | -063 43 -3 .

OcHonrr ilapanJlenbuol'o rporpaMMrlpoBaHur [3nexrponmsrft pecypc] / Eor,a.r€s K"I6. - M.:
tsI4H0M, 20t3.
(DeAolos 14.8. Mo4elu rapanneJrbuoro flporpzrMMr.rpo,BaHr{r [OnexrrpoHmrrfi pecypc]/
oe4oron u.E.- 3nerrpou. reKcroBbre AaHHbre.- M.: CoJIoH-rIpECC,2012.-3g4 c.
llapannelruoe rporpaMMl,IpoBanr4e Ha C++ n Aeftctsur. llparrurca palpa6orxu
MHorl)rloToqHbrx [porpaMM [Snerrpouuufi pecypc] / Snrouu Yunrsrae; lf-Iep. o aHrJr.
Cnr.ruxru A.A. - M. AMK llpecc, 2012.

6) 4ono.ilnrrefl bHas Jrrrreparypa :

Kyluxor Z.M. Texuonorzr,I paapa6orxu [porpaMMHoro obecueqeuras AInr
MareMarllqecKoro MoAenllpoBaHrdr Sr.r:ruuecxux npoqec)coB. r{acrn 1. lrlcnolrgonauue
cyrepKoMlbnorepoB, ocHalrleHrrbrx rpa(pnuecxr.rMr.r ycKopr{reJrrMr{ [3;rerrpoHurrfi pecypc]:
yve6Hoe noco6rae/ Kynraron I,I"M.- Snerrpou" TeKcroBhre AaHHr,re. --- Honocra6zpcrc:
Hono,ctr6upcruft rocy4apcrBeHHbrfi rexHlr.recrrafi ynunepcu,rer, 2013.-- 4.a e"
Mo4enIa pacrpeAeneHHblx BblqrrcJreur4ft [3lercrponHrrft pecypc] / 'fouopron B.B. - M.:
@I43IyIAT'JII4T, 20 | I .

3' Texnonorng CUDA B rlpllMepax: BBe,4eurre R [porpaMMr,rpoBar]r4e rpa6u.recrux
npoqeccopon [3nexrpounuft pecypc] I Cangepc,{x., Ksu4por 3. - M.: [iMK lTpecc, 2011.

n) IIpor.paMMHoe odecueqeuue u lf urepHer-pecypcbr :

1. Jla6oparopux flapatneJlbHbx IansopnaaqrroHHbrx rexrroJrorr4fi Hayuno-zccreAoBareJrbcKoro
Bbrqr.roJrprreJrbr{o ro rleHrpa Mf y http : //parallel.ru

2. MPICI{: a high performance and widely portable implementation of ther Message passing
Interface (MPD standard. http s ://www.mpich. org/

3. opuruuanu orar{Aapra MpI: http ://www.mpi-forum"org/doos/docs.htm l.

8" MATEP AAJIbHO-TEXHTIqECKOE OBECTIEqEHI,IE AI{CttIt4tIJ[IHbI
JlerxqnouHhre ayAHTopHI{, ocHarq€unr,re Aocxoft (4nr rr,rena }rnr,n MapK(:pa), srpauoM AJrt

rrpo eKrlrzoHHbx c]rcreM, [poeKTopoM r{ uoyr6yxorr,r.
Ay4utopurr rils" npoBeAeHl{s. saHsruir, ocuarq€HHbre ooBpeMeHubrMr4r nepcoHanbHbrMrr

KoMlblorepan'l[, o6T'e4Ian€nnrrur,I B noKanbHylo BbrrII,rcJII,rreJrbHyIo cerb I{ yKoMrrneKToBaHHbrMrI
neo 6xo4ulrhrM cr.rcreMHbrru u rrpHKnaAFrbrM rrporpaMMHbrM O6eCneqenraeu.

1.



Pa6o.Ias uporpaMMa AVcIIHrIJrr,rHbr cocraBneHa B ooorBercrBl,ru o rpe6oBa:nuflMu @fo(l
BO no Ha[paBneHuro 01.03.02 llpuKralHar N,rarcNaarura r uHftopraarr.rra

A..C" fony6eu

C

Pa6ouyro ilporpaMMy cocraBuJr: AorIeHr na(pe4pu OuIIM

llpe4ce4areJrb KoMlrcclrz

Pa6oqa-s nporpaMMa o4o6peua Ha

flpororor 3aoe1aHkrs. ra$e4prr J,'lb _

3ane4yro.u1nfi ra@e4pofi

Pa6o.ra"{ rporpaMMa o,n;o6pena na yve6urdi ro4

3ane4yroqvfi ra$e4pofi

(rr,recro pa6oru, AoJrxHocrr,, OIIO, noanr.rcr)

3ane4yron1nfi ra$e4pofi Apaxenmr

Pa6o.ras nporpaMMa paccMorpeua u o4o6peHa Ha 3ace!;anlztr y.re{5uo-.vrero4rauecrofr
KOMI,TCCT4 A HarrpaBneHllt

C.M. AparensH

JII4CT TIEPEYTBEP)KNEHUfl
PAEOTIEfr rIpOI'pAMMbI Ar,ICqUrIJII,IHhr (MOI yJq)

Fa6o.ras nporpaMMa o4o6peua na

llporoxo.n sace1alwfl, xa$e4pu Jtlb

yue6nnii ro4

fo.qa

3ane4yrcn1rafi ra(p e21pofi


