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1. IIEJTT,I OqBOEHI[fl Arrcrlr4rrJ[rHhr

I4eyreuue o(uonnrrx nonqrufi r{ qpr4nrlr4[oB pacflpeAeneHHofi o6pa6iorru
.IIAHHbIX I,I BbICOKO I{3BO,III{TEJIbHbIX BbIIII4CJICHI,II,I.

@oprurapo e npaKTr,rrrecKr,rx HaBbrKoB, neo6xoAulmx Arr pa3pa6;orrli
napaJIJIeJIbHbIX rpaMM C IICIIOJIB3OBaHI{9M CTaHAapTI43I4poBaHHoIo IlrHTepQeLIca

[epeAair[ coo6 esui.r MPI (Message Passing Interface) rnfl orcreM c
pacIIpeAeJreHHor,r

2. MECTO CUI4IIJII{HbI B CTPYKTYPE OIIOII BO

[zcqunruua
rapuarueno[
I,I OTHOCI4TC' K NI,I ur{nJurnaM no nrr6opy.

.{r.rcqr.rnrr.rna
TeODeTItrIeCKIrtX

cynepKoMn6rorep

AOJIXHbI: 3HATb

rrpe,4cTaBneHr,re o

(Apxurerrypa ro
BbIiI14CI14TEIbHbIX

e, A;rropr.rr:rr,ru u aJIfopI,ITMI4rIecKv e r3rrKr4, Teopvx
rpoqeccoB r.r crpyKryp, Crpyrcrypu u €urroprrrMbr

KOMlbroTepHorr aaHHbrx. crzcreunue r.r MareMarLIaIecKI,Ie oc.t{oBbl

rexHononril). .{n.a ycneuuofo ocBoeHrr{ Kypca cryAeHTbI
crpoftcrBo u flpnHrlr.rnbr (fynrquonrapoBaHr,rr 3BMl, ri:Merb

Bbrx €uropr,rrMax pr crpyKTypax AaHHbrx, yMeTb rrpr4MeFrfiTb

'3bIKIt
BAHI,If, BbICOKOTO VOOBH'.

3. KO OEYTIAIOIIIETOCfl, (DOPMI{PI/EMbIE
B PE3YJIbTA oc Bo E H 14 fl A14 C qr4rrnr4Hbr (Mo[ynfl)

B pe3yrrb ocBoeHus Ar.rcqunnrzubr o6yuaroquficr Ao,rrxeu
AeMOHCTpr4pO cJreAyroqtl e npoQecctl oHanbHbre KoM[eTeHrIr{fi :

. TOTOBH aH€rJru3r.rpoBarr upo6relru r,r HanpaBneHr,rr pa3Er"rrus

rexnororrafi npo aanur (OIIK-3);
o cnoco6u npr,rMeHrrb n npoQeccuoua:tsofr AeqreJrbnocrur ocHoBubre

MeToAhr v cpeA aBTOMaTr43ar{r{r4 npoeKTapoBaHut, [poI,I3BoAcTBa, vc]rhrTaHr.r[
u or{eHKI,t nporpaMMnoro o6ecneqesuq (O[K-a).

B pe3yrrb ocBoeHr,rr Ar,rcqunJll4 HbI o6)"larorquftcr Ao,rrxeH
AeMOHCTplrpO cJreAyloulr{e pe3ynbrarbr o6pa:oeauur :

(pr,traqruo paclpe.{eneHHbrx Bbrqr,rcJu4reJrrHhrx cr{creM,
MCTO-IIH IIOBbIIIIE npor43BoAr4TenbHocTI4 BbrrrucII4TeIbHbIX cI4cTeM, noAXC'Abr K

IIocTpoeHLrIo errbHbrx anroprrrMoB (OIIK-3, OIIK-4);
2. Yueru:

rH$opuaqurc us
flpoeKTr{poBaHv rt

OCTO{TEJIbHO I,I3BJIEKATb IIOJIE3HYIO HA)^IHO-TEXHI4qECKYIO

rpeAerreHHbrx arrropr.rrMoB (OIIK-3, OIIK-4) ;
3. B.naAeru

BbIIII,ICJII,ITE JILHLIX

4).

HaBbrKaMr4 r{crloJrb3oBaHr.rs coBpeMeHHbrx cpeAcTB lleEteHl{t

<<Pacnpe4erennaa o6pa6orra nuQoplraqr4u)) Haxo,qIaTc.s B
ocnoenofi npo$eco.ronarsnoft o6pa:onarenrnoft rrpofperMMbl

JIOTUqeCKIi ri COAepXaTenbHO-MeTOAI4qeCKr4 CBr3aHa C prrAOM

cqr,rnJrr.rH r,r npaKTriK npeArrrecrByro lero flepnoAa o6yt.euux

UCTOqHI,IKOB, IPI,IMCH'Tb I,I3}^IEHHbIE MCTOAH IIPPI

aq Arrr cr4creM c pacrpeAenensofi narus'rtrc (OIIK-3, OIIK-



4. CTpvKTyPA r4 COAEPXAHI4E AI,ICqrun[HbI (MOIYJLf,]r

O6rqas rpyAbervrxocu AI,IcIIIIrII{HrI cocraBJlter 6 gaqeturrx e4urrut1, 276
qacoB.

Ns

r/n
Pa:.uen

ICUI,IIUII,IHI
Q

6.6
9F

Brgu yre6uofi pa6omr,
BXJIIOqat CaMOCTO'TeJILH/IO

pabory cryaerrror
r,r rpy.qoeMKocrb (B .{acax)

O6:reu
yqe6Hoft
pa6oru, c

TIDIMEHEHNC

@opMbr reKyr{ero
I(OltTpoJI_'{

yarctaemocru (no
Hederttu

cenaecmpd)

Oopua
npoMexyroqHoii
anec;rzl{:z'u (no

cwecmpau)

F

F

O
(J

M

IlHTepaKTr.rBH

bIX METO,4OB

(a tacax / %o)

1. BeeAeHr4e 4 1-4 J 4 9 6 8/50%

Pefi:runr-
routporl Ns 1

2. Apxlrrexrypa

BhIqIiCJII4TCJIb]

CLICTCM

pacIIpeAeneHE IbIX

IbIX
4 5-8 4 4 9 12 8/47%

3. OcnosHrre no
rrap€rJrJreJrbHbf,

IIJIIOPLITMOB

HfrTVIfi
( 4 9-12 5 a t2 9/47%

Peinusr-
KOHTpOJTB Ns2

A

C:rangapr MF ,l 13-

18
6 5 9 78 10/50%

Pefiraur-
ronrpom Ns3

Bcero: ,4 1-18 18 18 36 108 KP 3s/48% Sraaues(36)

CO{EPXr
JIEKIIIII
1. BeeAeHu
Pacnpe4ere

pa3Bv tvtg, BbIcoKo

O6nacrz ucloJrb3
2. Apxurex
MeroArr ra

cI4CTeM.

Ocnosgrre
KoMrrbrorepoB. lI€

Knacclr$ll<
MylrTznpoqecco
pacIIpeAeJreHHoft

ctrcreMLr. Mem-x,
3. OcHosHr
Pacnapanre

aJIropI4TMOB Ha O

rrpr{MeHr4MocTI,I.

Creuenr nr

3epnr.rcrocrr. Ycl
3aron Av.ur

HIIE AI{CUUIIJII4HbI

rHhre cr4creMbr r,r paclpeAeneHHbre BhrqucreHlr{. llpeArlocblnKld
por43BoAr4TeJrbHblx BhIqI4CJIeHLIft U COBpeMeHHhre AOCIrI/I)l(eHI{fi .

BaHr4r pac[peAeneHHFrx Bhrrr[cJreHlrfi .

ypa pac[peAeJreHHbrx Bbrq[cJruTeJrbHbrx c[cTeM
EAIIHI,TIIbI OIIEHKI,I IPOI,I3BOAI4TEJIbHOCTI,I B6IIII4CJII4TEJIbXIEIX

HAIIDABJIEHI,I'I pa3Bv'tvfl BbIcoKonpoI,I3BoAI4TeJIbHHX

)aJrJreJrbHair o6pa6o'rra. Konneft epuar o6pa6orra.
\tyfl @runna. SISD-, SIMD-, MSD-, MlMD-cucr:elru.
lEr rr MyJrETr.r KoMnbrorepbr. czcreurr c o6ueil v
raMrrrEro. NUMA- apxr.rreKrypbr. MPP-u.rcreubl. KnacrepHble
MIIbIOTI,IHT.

re floHfl Tnq napaJrJreJlbHbrx afl roprrTMoB
fi4BA]l]'I/-e aJrrOprrTMOB Ha OCHOBe AaHHETX. PaCnaparre.nranauue
HoBe 3aAaq. AnrolaaruqecKoe pacnapaJrJreJrrrBaHur e I4 lpaHi4IIhI

paJrJreJrr{3Ma qr4cJreHHoro €uropr4TMa. Alropraru cABar{BaHr.rr.

)peHr4e r.r e(p(perrnenocrb rrapanneJrbHofo anroprrrMa.
JUr r{ ero [paKTurlecKui cMbIcJL



4. CraHsaplr MPI
Ha:nauenn( tr ucroprrfl pa3Br4"rr4fl craHAapra. Mynrrznnar$opMerruocrb I4

HC3ABITCI4MOCTb t3blKa.
Knaccr,r$ Qynr<qrlf MPI. Basonb,re rr{ubr AaHHbIx.

ri 3axp6rrrie MPl-npoqeccoe.
K oHHbIe onepaqfiv T tra (ToqKa-To:IK0).

Korn e olepaqrrrr nepeAaqfi AaHHbIX B rpyllrle flpolleccoB.
Pa6o:ra c flpoqeccoB rr KoMMyHrrKaropaMI,I.

llpousno e (uonrroaarenrcrlEe) Tvnbr AaHHIIX. VnarosKa u pacraKoBra.
(Doprr,trpo e ro[oJrorl{[ nDoueccoB.

JIa6oparo
1. 3nar<orr,r

e rl npaKT[qecrcue paOorsr

rpolpaMMy Anf,
14HAr4Br4AyaJrbHO

r<nacrepa (MPT_

c MPI. Hacrpoina cpeAbr rrporpaMMr.rpoBanplfi. Flanucar:r

AeneHrzrr o6qero qvcra rpoqeccopon (MPI_Comm_Size),
HoMepa rpoqecca (MPI_Comm_Rank), nrtno4a ItMeH y3rloB

Processor Name).
2. [porpaMMy, rrcloJrb3yr oJroKrzpyrcqrle KoMMyHIrKauItoFIHhIe

Qynrcquu (MPI_ d, MPI_Recv), peanvsyroqyro airroprrrM repeAaqr4 Aat{rlblx
no .uByM KoJrbrIaM HeqerHbre [poqeccopa o6pa:yror 1 xomqo, rleruble - BTopoe.

MoAr.r rpolp€rMMy, r{crrorrb3yro $ynxqlrro MPl_Sendrecv.
3. I4cn yn Synxquu MPI Bcast/ MPI_Gather/ MPl_Allgather/

MPI Scatter lap€rJrJreJrLHyro flpofpaMMy, peaJrlz3]-Ioqyrc napaJIJIeJIbHbII,I

anropr{TM cK€rrsp OrO yMHOXeHLIJI BeKTOpOB.

BATEJIbHbIE TEXHOJIOIUU5. OEP

. JIEKIII,IO o-ceMr4HapcKar crrcTeMa ooyqeHaf, (TpaA[ur4oHHbre

JIEKUI'IOIIHEIE I,I nue saHrrux);
. o6y.{e e B MaJrbrx rpymrax (Bbr[oJrHeHrze JraooparopHbrx pacJoT B

fpynnax r43 AByx rpdx.renoeer<);
a accu (Aeruoucrparlr4r na la6oparopHbrx 3aHJrrr.rrx nprrHnlr4rroB

pacqeTa n npoe olrrllqecKux leralefi lI orITItqecKI{x czcreu):
. [pzMeH MynETr{MeAr,ra TexHoJrorr, r (flpoBe.qeHr,re JreKur4oHHbrx

galrqruir c rrpuM eHueM KoM[bIorepHbIX npeseHraqzf r,r AeMoncrpauzouHbrx
DOJIIIKOB C IIOMO rrpoeKropa anu 3BM);

OHHO-KOMMVHI4KAUIIOHHbIC TEXHOJIOrIIfi (npulreueuue
ycneBaeMocTr4anQoplaaqu

cTAeHTOB r{ KO :nanzfi).

6. OrIEH CPEACTBA Anfl TEKyTTIETO KOETPOJTf,
YCIIEBAEM
OCBOEHI,Tfl

IIPOMEXYTOIIHOfr ATTECTAUIII4 IIO I4'TO fAM
AI,ICqUIIJII,IHbM yqEEHO-METOAI4T|ECKOE

OEECIIEqE CAMOCTOflTENbHOfr PAEOTbI CTY.IEHTOIB

a) rc pefirunr-rcoHTpoJuo!

TexHoJIOrI4I4 Ang MOHr4TOpr4Hra TeKynler4

Peil a Ngl



L Karlre cyulecrByror eAr,rurrrlbr rr3Mepenl{t [pol{3BoAureJmuocrl4?
llpraee4r.rre usreprnrre Barrr orlenru npoI43BoAI,ITenbHocTr,r BbIqI{cIIiTeJII'HbIX

cI4CTeM.

2. llpune4trrre KJIACCII(DV KAIIIIIO BhIc OKOIIpOI,I3 BOAI-,.TeJILHhIX

Bbrqr4cJruTeJlEHbrx cr4cTeM no opraHr{3artrr4r4 onepaTr.rBHofi [aM{TI4. vraxrare
AOCTOI4HCTBa I{ HeEOCTaTKI,I KaXAOTO KJIaCCa CITCTeM.

3. llepeuuprure apxr,rreKTyprr Bbrqr,rcJrr{TeJrbHbrx cr.rcreM coruIacHo

uaccuipuxaqnr.r Qrlruua.
4. [airne cpaBur,rreJrbnyro xapaKrepr{crnKy MoAeJIf,M [apaJlnerl43Ma

AaHHbrx r4 napaJrJrPJrr43Ma 3aAaq.

5. C$oprqfrupyftre onpe4eJIeHI,Ie creIIeHI,I napanneJll,I3Ma aJlropl4rMa,
ycKopeur,rr u eQSprruenocrri rrapanneJrLuoro €rnropr4TMa.

6. Onpe4efzre cpeAHroro crefleHb [apaJrJreJrr4 3Ma €urropr.rrMa c4Bavuanvs.,
cKarJrrpHofo yMHolKeHr,rr BeKTopoB, yMHoxeHr,rq Marpr4rlBr Ha BeKTop.

7. flpune4l,rre nprrMepbl IroprITMoB, o6raAarour'Ix u,qeanrnoft crelregblo
IIap€rnnenI,I3Ma.

8. Brrne4rjre Qopuyny 3aKoHa Au4anr u florcHr,rre ee npax'lu.recrr,ri
CMbICJI.

Peitmuuz-rcQumponu Ne2
9. llpure.q[re npr.rMepbr JroKaJrbnbrx u uo6amuux KoMMyurzKar-lrror{Hbrx

Synxqai MPL Otnvque 6norcupyroqrxcq u He6roKrrpyrcqr4xcr Bbr3oBori

10. u]f.vrr\r4urpr3ar\vt 14 3aBepureHr.rq MPI [pofpaMM.
OnpeAenenze ro

11. MexAy oTAeJILI:IbIMI{

lpoqeccaMr,r.
12. fpyuno

cooouleHr{r npoq
13. fpynno

coooqeHr4s npoq
t4. loAAepxKr4 paclpeAeneHHbrx ofiepaufir.r: BbrrroJrrreHr4e

HIOO€IJIbHbIX OII c Bo3BparoM pe3ynbraroB s rrasuHfr npoqecc,
onepaqufi c Bo3BparoM pe3ynbraroB Bo Bce flpoqeccbr.

Cnnxponagauzq rIeccoB.
Pefimuuz-x
15. Tl.rnu

Ne3

KoHcrpylrpo lpor{3BoAHbrx ranon. llpuvepu.
16. Ynaro tr pacnaKoBKa AaHHbrx n MPL llpurr,rep.
17. f fipoqeccoB. CosAaH[e HoBbrx fpynn. flonyvenue uuSoprvaqrara

o rpynnax. llpnv bI.
18. K llonrrue I,IH'rpaKOMMyHriKarOpA

r,rHrepKo CosAaHfi e KoMMyur,rKaropoB, yA€ureHrie KoMMyHr4 KaropoB,
oMMyHr,rraropaMr,r. @yrt<qulr Anr lrHTepKoMMyut.KaropoB.

l9.Touonoflur [poqeccoB.,{eraproea ronoJrorurr. @ynxqlra cABrira.
Oynxqr.ra pa:6raerf ux. llpzuepu.

ecrBa r4 paura npoqeccon. flpzuep.
npuenra/nepe4aur.r coo6rqeuuft

(r<ornexrunurre) ssar4r\4o4eftcrsus. Paccrura qenoro
C6opra AaHHbrx or npoqeccoB.
(xonrerrranHue) nsauuo4eftcrnux: Paccrrnxa .riac'refi

C6opra .racreft coo6rqeHz-a c flpoqeccoB.

AaHHIIX s MPI: 6asoerre 14 flpor,r3BoAubre. l]nc,co6rr

BbIIIOJIHCHI,IC T

ofleparlr4r.r HaA

llpurvreprr.



20. Tononofr.ru flpoqeccoB. TononorrEs rpaQa. OynxL\uu p.nr pa6otu c
rononorrEefi rpas{. @ynxqrur onpe,4eneHhrfr TLfira ronoJror[u.

6) Bonpocqr K oK3aMeHy:
21. Kar<lre cyqecrByror eAr,rHr,rrlbr r{3Mepeur,rrr rrpolr3Bo.q[TeJrbuocrrr?

llpuneglrre r,r3BepTH6re Bau oqeurz [por,r3BoAr,rrenbHocrr,r Bbrqr,rcJrzrreJlbublx

CI,ICTCM.

22.llpuaeayre KJraccv Qrzraur,ilo BbrcoKolpor{3BoAxrreJrbHbrx
Bblqucrr4Terbubrx cucreM rro oprafir,r3arlr{r{ oneparr{Buofi naMrrr.r. Vraxare
AOCTOI,IHCTBa r,r HeEOCTaTKT{ Ka)KAOTO KJraCCa CI4CTeM.

23.llepe.rr,rpnnte apxI4TeKTypbI BhFrucJrr4TeJrLHBrx ctrcreM co racHo
KJIaccu0I,rKarlur.r Qrunna.

24.[afne cpaBur.rreJrbnyro xapaKrepr.rcrr.rKy MoAenrM rrapuurnenr.r3Ma

AaHHEIX rZ napaJrJrPJrr.r3Ma 3aAaq.
25. C$opvyrl.rpyftre olpeAeJreHr{e crenenlr [ap€rJrJreJrrr3Ma aJrroprdrMa,

ycKopeHr,rr u s$Sgrruenocrr{ napaJrJreJrbuoro €ufopr.rrMa.
26. Onpegefrr.rre cpeAurcro creleHb [apaJrJreJrr43Ma alrropr,rrMa cplBalrBa-uufl,

cKaJrtpHoro yMHoFeHut BeKTopoB, yMHoxeHI'It MaTpIIIIbI Ha BeKTop.

27 .Ilpuee4$^re npr,rMepbr aJrfoprzrMoB, o6na4arorqux uAe€urbuofi crerreubro
IIAOAJIJIEJII,I3MA.

28. Brraegr{re $opuyly 3aKoua Al,rAanx tr rorcHr.rre ee nparluuecrclrft
CMbICJI.

29.flpuze lprrMepbr JroK€urbublx u r.lo6a:rrrrrrx KoMMyHI,IKaur.roHHbrx

Qynxqzfi MPI. e oJroKr,rpyrcquxcr n HeoJroKl,IplTouluxcs Bhr3oBorl
30. LrnLr\Lralrur3ar\1rfr. tr 3aBeprueHr,r{ MPI [porpaMM.

Onpegelenue v paura flpoqeccoB. llpzrraep.
31. upueua./nepe4avu coo6rqenuft Mex.4y oTAeJr6r{6rMr.r

npo[eccaMl,I.
32.f e (ronrerrunnrre) nsarauo4eftcrnur. Paccrrlra qenofo

cooollleHlrr flpou C6opxa AaHHhrx or flpoqeccoB.
33. f ble (xorreKrprsHHe) egauN,roreficrnra-r: Paccrrlra qac:reft

coo6uenuq npou
J+.

mo6artrHrrx orr c Bo3BparoM pe3ynbraroB s r.,rasHrrfr rrpoqecc,
BbIIOJIHEHI{E rJI HbIX Oneparlrlrft c eoseparorr'r pe3ynbTaToB Bo Bce nlloqeccbr.
CuHxponragaur4q IIeCCOB.

35. Tuuu

,r. C6opra qacrefi coo6qeHr,rr c npoqeccoB.
loAAepxKr.r pacflpeAeJreuulrx onepaqzfi: BbrnoJrHeHr4e

AaHrrbrx s MPI: 6a:osrre r4 npor,r3BoAubre. Cnoco6r,r
[por{3BoAubrx runon. llpurrrepu.

36. Vnaro u pacrraKoBxa AaHHbrx n MPI. flpr,rnrep.

KoHcrpyapo

37.f
o fpyrrax.

38. K
r,rHrepKo

onepaqul1l HaA

flpurr,reprr.

flpoqeccoB. Cosganr're HoBbrx fpynn. llonyrenlre uHQopMraquu

bI. llonsrue I,IHTp aKOMMyHr.rKaTOpa

KOMMyHr.rKaTOpOB, yArrneHr.re KoMMyHr4KaTopoB,Cos4anlre
(Dyurqzz AnA r4HTepKoMMyHuKaropoB.



39. Tononofr.rr4 rrpoqeccoB.
(Dynxqrzr pas6uerlun. llpr.rrvepu.

.{eraproua rorroJrorr{rr. (Dynr<qur c,4Br{ra.

40. Tonoropzr4 flpoqeccoB. Tonolorus rpaQa. <Dynx\w4 Infr pa6c,ru c
rononoruefi rpa$p. <Dynrqr4r onpeAeJreHvrs. TL[ra rorroJrorrtlr.

n) Snrauerf arlnonnbre 3aAaqr.r :

1. Hauzrurfre npofpaMMy, rrcroJrb3yr 6norrEpyroqze KoMMyHr,rKaUr{orrHbre

Qynxquu (MPI_$end, MPI_Recv), peanr43yroq)rc cne.qyrorqrafi anfopr4rM: Ha

HyneBoM rrpoqeqcope r,rHr4rluanu3r.rpyercs flepeMeHuar (float a); ny.nenofi
npoqeccop paccbrlaer nepeMeHHyro a BceM flpoqeccopaM, BKJrroqalr cavoro ce6x;
nocre flonyqenr.r{ fiepeMennofi a Bce rrpoqeccopu npu6anlarot x Heft ceoft
lrn4lrwr4ya-rrrHrrft HoMep 14 flepe,4aror Ha nylenoft npoqeccop; uyrreroi
lpoqeccop rroJrygaeT oT Bcex [poqeccopoB AaHHbre r4 BbrBoAr.rT Ha gKpaH B

(poprr,ra:re: HoMep 4poqeccopa, nepecnanHoe r{M 3naqeuae nepeuennoft a.

2. HanuurEre flporpaMMy, 14cIIoJIb3yt 6nor<rapyrorqr.re
KoMMyur,rKaqr{onrlrre $ynrqurz (MPI_Send, MPI_Recv), pearrr.r3yroqyrc arrfoprrrM
[epeAaqr4 AaHH6D( no KoJrbrly: ovepe4uoft flpoqeccop Aoxr{Aaercr coo6rqenur or
lpeAbrAyrqero u rIoToM flocbrJraer cJreAyrouleMy npoqeccy.

3. Hannlr{:re flporpaMMy, r4cloJr63yr KoMMyuriKarlrroHHbre r$ynrcqlrrE
(MPIJsend, MPf Irecv), flepeAaronqrro 4ayuepnufi Maccr.rB MexAy .4ByMt
flpoueccopaMr.r.

I . HartururtTe npofpaMMy, 14 cnoJrb3yr KoMMyHr,rKarIr{oHHyro {ryumquro
KO.rrbrly:

I{ ri oToM

(MPl_Sendrecv), pea-nz:yrorqyro anropr.rrM nepeAaqr,r AaHHbrx rro

r) Cau Haq pa6ora cryAeHToB:
1. Pa6ora p Marepl,IaraMr,r, BhrHeceHHLrMri Ha caMocrorreJrbHoe a3yqeHl,Ie:

flO/ITOTOBKA K oII aT'recTarlI,II{.

2. llo BKa K Jra6oparopHbrM pa6oraM r.r o$opMreHr.re orrreroB rro

ouepe4Hoft
NOCSIJIAET CJI

pe3ynbraTaM r43

ycTHbIX OTBeTOB

KypcoBor,r

AOXT4AaeTC{ COOOqeHTZT OT flpeAbrAyrqero
My npoqeccy.

orueur4r. Koutpolr ocyqecrBntercfl. Ha 3auflTrttx B BaAe
BO[pOCEr npeIIOAaBaTeJr{ no coAepxaHr4ro oTrIeTa.

3.B euve 3ap,aHvt K)?coBofi pa6orur r4 [oAroroBKa orqera. 3aulura
(:avet/nesaver) ocyrqecrrn.f,ercr B KoHrIe ceMecrpa n Soprrle

AeMOHCTpaUI,I 3arlycKa na 3BM peaJrr,r3oBauuoi nporparraurr u orBerrlB Ha
Bonpocbr rro coA oTqeTa.

H HeAocrarKu SMP-1) ,{octo MPP- apxrrenryp
BEITII4CJII,ITE JIbHEIX

2) Ornravu
3) Ilpo6ne

nonqruft npoqecca 14 [oroKa B olepaquoHnbrx cr.rcrevtax.
cI{HXpOHr.r3arIr4r{ 3a4all rrpkr rrapaJrJrenbHoM

nporpaMMr.rpo
4) Cralr4a$r OpenMP. Ha3ua'{eHr4e.

Cyuecrpl'roruue pearrrr3arlrdu cran4apra MPI.
llpororQnrr o6lrena 4annnMr4 Mex.uy fipoqeccaMrz.
tr4cnonr$oaaur{e yrr{rrr,rrbr MPIRun.
Orna4r{ flap€rJrJrerbubrx npunoNeHufi .

5)
6)

8)
9) Mero4r,r[<a orIeHKH s$Sexrzrnocrz sHqucreHr.rfi .



I0) Peanns{uru Marpr4qnbrx aJIropI4rMoB cpegcrnauz MPI
1 1 ) Pacnpe{ereuHoe perreHne 4nS$epenqr4arrbHbrx ypaenenufi .

Pacnpegenqurae Br.rAoB caruocroqremHoft pa6omr rro pa3AenaM

.4ACqUIIJII{H6I:

A) 3aaaune rc rcypcoroft pa6ore:
1) Peanusqnarb nocJreAoBaremnrrfi

BeKTOp, noJryqr{rD 3aBr4cr,rMocTb BpeMeHr4

MATPIIIIbI.

yMHOXeHT4S MaTp

4, 8 npoqeccopax

VPABHEHV' TEIJIO

2) I{ucn
VPABHEHI,III TETIJIO

3) 9r,rcle
VDABHEHI,I'I TETIJIO

4) Huctt
ypaBHeHr,rf, Terrno

5) 9zcne
flyaccona

6) 9ucle

8) llucne
rrepeHoca

aJrlopr,rTM yMHoxeHr,rrr MaTpuqr,r Ha

peaJrr{3arlut4 zrnropr,rTMa oT pa3Mepa

2)P Barb napannelrnufi crpoLrHo-opuenrupoeaunui EUIrcrpnrM

3) Buvu ycKopeHr{e ra e$$errr,rnnocrb [apanneJrbnofo rrJrropftr:tua rro
CPABHEHI,Irc C N eAoBaTeJrbHbrM B 3aBrrcI4MocTI4 OT pa3Mepa MaTpI4UhI.

llpuuepnrr TeMbr KypcoBbrx pa6o'r:
1) llucn

Ha BeKTOp, Bbrrrucrr,rTb BpeMr peanrcaqur,r ErnroprrTMa Ha z)
pa3Mepa Marpr.rubr or 100x100 ao 1000x1000.

perueHr,re cpeAcrBaMlr MPI aryrraepsoro senuneiinoro
BoAuocrr,r MeroAoM IlpoAoJrbHo-nonepe.ruofr flporoHKr.r

perlreHl4e cpeAcrBaMr.r MPI 4ryruepnoro neluueiisoro
BOAHOCTI,I C TIOMOIIIbTO CXeMET paoqe[JleHrr{

perrreHr.re cpeAcTBaMr,r MPI 4ryN,repnoro nelnneiinoro
BOAHOCTT{ C rroMorrlbro cxeMEr [peALrKTOp-KOppeKTOp

perxeHlre cpeAcrBaMr,r MPI rpexMepuoro nltreiiuoro
BoAHocrIl c floMorrlrro reuoft pasnocrnofi cxerr,mr

perrreHne cpeAcrBaMr{ MPI AByMepHoro ypaBrreHr.rfi

oHHbrM MeroAoM 3eft4enx
oe perueur4e cpeAcrBaMr,r MPI AByMepHoro ypaBneHlrt

flyaccona rrrero 6noqnux urepaqnfi
7) Mo e cpeAcrBaMrr MPI npoqecca nsaurr,ro4eficrBr{r rBepAbrx

aIaCTIl[I C IIOTO ra3a
oe peureHr{e cpeAcrBaMr,r MPI AByMepHoro ypaBHeur.ur

9) Brrvu eHr.re paHm npou:nolunoft Marpr,rrlbr cpe4crearuu MPI
lpoqecca flpoxoxAeHuq nefi:rponou10)Mor

Ng

r/n Parde:r 4rcqun:ruuu
Bwa CPC

(1) (2) (3)

l. BseAeHrie 6

2. Apxurerryp{ pacnpeAeneuHbrx

BbITINC.III4TEJIBHbIX C}ICTCM
12

J. OcnoeHue n$narlu [apaJrJreJrbnbrx

aJIfODLITMOB
12

4. Crasaapr AzffI 40 l4 24

Bcero 70'r. 1.4 ,t. 24 q.

qCDC3 IJIACTI,IHV

Baur4e cpeAcrsaN{u MPI



7. YTIEEHO.METOMTIECKOE
OBtr CIIETIEHIIE .IIUCUI4IIJIITHbI

vr r{HooPMArIr4oHHroE

a) ocHoBHafl Jr[TepaTypa
l.Anronor, AnexcaH4p Cepreeeuv. Texnonorrzr uapaurlrenbHoro

lpofpaMMr.rporaufr MPI r.r OpenMP : yre6noe noco6ue lr.rr By3otB ro
HalpaBJIeHr{rM 010400 "flpurnagnaa MareMarriKa 14 un(bopMarnra" ur 01,0300
"@yu4alteuramnpr unlpopnru 4Ka u zn(popuaquonHbre rexHoJroruu" I A. C.
Anronon ; Mocxoncrzfi focyAapcrBeuubrfi yHrrBepcr.rrer zMeHr,r M. B.
Jlovonocona (Mfly) ; aBr. rpeAr,rcn. B. A. Caaonuurruia.- Mocrsa : Mocroncrrzft
yHr4Bepcrirer 04f9, 2012 339 c.: nr. (Cyneprcounuorepuoe
o6pasonaare) .- Era6nuorp .: c. 333-334 .- ISBN 978-5-211-06343-3.

2. Ocnosrr lapaJrJrerbaoro [porpaMMr.rpoBanlrr [3ner:rponnrrii pecypc] /
Bora.r€s K.IO. - M.: EI{HOM, 2013.

3.MoAenu rlaptrnnenbgoro nporpaMMr4poBanr,rr [3ner<'rponnuft pecypc] /
@ego,on I,I.E. - M.: COJIOH-IIPECC,2012.

4. (De4oroe 14.E. MoAelu rapaJrJreJrbuofo rporpaMMraponaur,rt

[3nerrponnrrft pgclpc]/ @eAoros VI.E.- 3lerrpon. reKcroBbre Aannne.-- M.:
conoH-rIPECC,2012. - 384 c

5. 6) aono.nnureJrbnas Jrr{Teparypa:
I . . Kynzxot I,I.M. Texnonorrau pa-rpa6orKr4 nporpaMvnoro o6ecnerreHat

AJrr MareMarr4qepKofo MoAeJrr.rpoBaHl,rr $rasuvecrzx [poqeccoB. f,Iacr,r l.

ISnexrponnnfi ]: yre6Hoe noco6ue/ Kynuror U.M.- Snex,rpou.
TCKCTOBbIC

texguqecrufi
Horocn6upcr: Horocu6upcrr.rfi rocyAapcrnenunfi
,2013.-40 c

ullr naapnepa),

coBpeMeHHhrMI4

JroKanlbHylo

CI,ICTEMHI,IM IZ

2. MoAenlr
Tonoprou B.B. -

eJreHubrx sn.{zcrenr,rfi [3nexrponnrrfi pecypc] I
: @Z3MATJII,IT.20ll.

3. Eoraq€s K.IO. Ocroeu napaJrrenbnoro [porpaMMr4poBaHwr

ISnertponnrrft ]: yre6noe uoco6ue/ Eoraq€s K.IO.- 3,nerrpou.
reKcroBbre aauuup.- M.: EI,IHOM. Jla6oparopru sHaunfi, 2015 .- 343 c.

n) IIpo o6ecneqenue n llnrepne'r-pecypcbt :
1 flaparremnrrx zn$oprvraquoHHbrx rexnolorufi Hay.rno-

Bbrr{t4 cJrr,rrerrbHoro rleHrpa MfV http ://parallel.ru14 CCJICNOBATEJIbC

2. MPICH: a high performance and widely portable implementation of the
Message Passing Ifrterface (MPI) standard. https ://www.mpich.org/

3.op cran.qapra MPI : http://www.mpi-forum.org/docs/docs.html.

8. MATEPI4AJIbHO-TEXHI,ITIECKOE
ArrcquIInuHBr

OEECIIETIEHI4E

,Ilexquonnue ayArrropr{lr, ocnarq€nnue 4ocrofi (4nx rraena

9KpaHoM Ars npoqrr{voHHbrx cvcreM, [poeKTopoM z uoy:r6yrom.
Ay4lrropurE Nrfi npoBeAeHr4r sauxtuir, ocuarqennrre

rIepcoHEuIbHbrMLr KoM[EIorepaMr{, o6le4nuduulrura B

BElqlrcJrrrreJrbHyro cerb u yKoMnJreKToBaHHhrMr4 neo6xo4lrurru
npI,IKnaAHr,rM [po{paMMnbrM o6ecneqeHrrelu{.



Pa6oqag [pofpaMMa ,qr.rcquIIJIrIHEr cocraBJreHa B coorBercrBlru c rpe6oranrunr,na @fOC

BO no nanpalnenr{ro 02.03.03 Marerrlarr,r.recroe o6ecneqeuue fi aarauHlrcrDl4pqBaHue

rantb opvaultonnrrx cracreu

Pa6oulm nporpaMMy cocraBI.IJI: Aoqenr ra&eApu OlrfIM A.C'. forr;y6en

(npeAcTaFr,rTejrb paooro
ia on-/ ,(

{)
(uecro pa6oru, OI4O, floanrcb)

flporpavrua p4ccMorpeHa ri oAo6pena ua sace4anrar'r

rryoroxonNel/y'A-or << y'?>> Q4 207{rom.

3aneA)'rorqfi fi ra$e.upoii C.M.. Aprarerrn

Pa6oqar [pprpaMMa paccMoTpeHa u o,4o6pena Ha saceliarliuu yre6no-rvre'ro4uuecroii

KoMr.rccrrrr HafipaB4eHll{ 02.03.03 Marel,rarnlecroe o6ecneqegl,Ie rl a,UI\tI4HIacrpgpoBzIIII4e

npororot Ns- '(4-or <<7'?-> ott 201 Sioaa.

llpeAce.qarem roupccuu

Pa6ouax nporpavrrr{ o4o6pena na 

- 

yqe6urfr ro1

flpororon sace4arr{x ra(peaprr Nt 

- 

or 

- 

rora

3anea)'roqrafi Kaabefipoft 

-

Pa6o.{a{ nporpaMrra[ ogo6peua na 

- 

yqe6nrd roA

JIIICT TIEPEYTBEPX,IIEHITfl
PAFOqEfr NPOfPAMMbI AIICqIIIJII4HbI (MOAVJIfl)

HOODMAIII{OHHbI

flpororcor :ace4aurfx ra(fe4pu Js

3aneal'roru ft xadehpofi

oT roAa

Pa6ouax uporpalrrlrrp oAo6pena na

llpoT oxoa :ace4an{u xa@e4prr Nl

yve6nrfr ro4

ro,4a

3areAyrorqni Ka(beEpofi


