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1. UEJITI OCBOEHI{.fl ATICqUTIJIIIHbI

pellreHr,rt cJIoxHbIX [pI4KJIaAHbIX 3aAar{ C

TIDI,IH[I4[I4AIbHAq OMAHI,IqEHHOCTb

obrcTpoAeLIcTBI4rI ecKr{xt' - rro cxeMe $on Hefirr,raua - 3BM [p]aBenI'I K

rollpoqeccopHblx BbITII4CJII'ITeJIbHbIX CI4CTel4 (vnBC).

cpeAcrB srrql4crarerlHofi TexHI'IKIr rlo3BoJlter

npor,r3BoAl,IreJlbnocrb 3BM npu ruoSorra

oAHaKO, HeOoX "naparrellHoe" o6o6rqeuue rpa4uuuonuofi
- TexHoJIorIlu peurenl4.t 3a.4arl Ha 3BM. Tar, qucreuFlble

MeToAbI B Cnrlae AOJTXHbI rIpOeK[IpOBaTbCf, KaK CI4CTeMbI IIapiiuIJIeJrLH]bIX rI

B3ar,rMoAeu Mex4y co6ofi upoqeccoB, AorlycKalorqlax I4clroJIHeHlLIe Ha

He3aB[CIIMbIX qeccoptx. flpnrrlenxenarte anropl'ITMl'IqecKlle q3bIKI'{ vr

e pa3Br.rrr{r KoMfiblorepHorc o6opyAoBaHI'It' flpn 3roM,

oe o6ecneqenrEe AoJIXHII o6ecnequsarl co3Aal{[e

[polpaMM, opraHLr3oBbIBarb oI{HXpOHI4SaIII O

e acl.IHxpoHHbIX npoqeccoB u r.II.
paccMoTpeHl{t HacTotqefo Kypca

Kpyra BorpocoB. I{elr KYPca

Aerefi lt MeroAoB napaJIJIeJIbHoro

BbIqUcJILITeJIbHbIX CI4CTeM, a raKxe flpaKTlIqecl(oe ocBoeHlre

OIIEMOB I{ paspa6omr.t [apaJIJIeJILHbIx npofpaMM.

ArrcquIUII4HhI B CTPyKTyPE OIIOil BO

<<flaparuenlrroe [porpaMMl{poBaHne) H€lxoArlTctl B

BapI{aTI,IBHOLT ouroeHoi npoSeccuonalrnofi o6pa:ona'rellHoii flporpa.MMbl

roruqecKu
TeopeTI,IqecKI,IX IIUIIJILIH I'I

r.r coAepx(arenbHo-MeToAl4qecKv cBt3aHa c ptAoM

lparTr,rK npeAluecrByloqero neplloAa o6yvenlu

Ilorpe6n
BbIqIICJIEHI4II

TIO'BJIEI Irc MH

ZcnonrgoeaHue
cyulecTBeHHo

cyrqecTByIouIeM

cI,ICTeMHOe rlpo
IIapaJUIeJIbHbIX

83AI,IMOI{CKIIOqC

6olstrsrr.t o66eMoM
MAI(CI{MIIJIbHOTO

Lr rBJltercg t'l3y{eHHe

COCTOI,IT B I43JIOXCHI,II,I

[porpaMMI,I pOBAHI"j:E I.Jrfr

no an6opy.

(Apxurertypa r, Alroplrrurt rI aJlroplirMllqecKlte .[3rIKI4, Teopar

B6IqI{CJII4TEJIbHbIX rpoqeccoB I.I crpyKryp, Crpymypu I4 anropl4rMhl

KOM[bIOTepHOI,I AaHHbIx, Cracrerranrre I,I MareMarI,{aIeoKI,Ie ocHoBbI

brx rexHoJrorl4ft). Au ycneIuuoro ocBoeHI4.u Kypca cry1eluTbl

crpoficr:ao r rrpruql'Irbl (fynr<qlronupoeaur'rx l]BMl, urvrerr

Bbrx aJIropItTMax I,I cTpyKTypax AaHHbIx, yMellb IrpI'IMeFIfrb

'3bIKI,I
BbICOKOTO VpOBHfl.

3. KO TEHUITI OEyrrAIoIIlErocfl , ooPMI4PyEM bI]E

B JIbTATE OCBOEHIIfl AIICqUNJII4HbI (MOAYJT'[)

B p*ynb ocBoeHr4t AI,Icqur 114116l o6y.ratoqufict ATDJIXeH

AeMoHCTpI,IpO cneAyroq[e npoQeccr.ronalbuble KoMrIereHIII4I4 :

. IOTOBH aHajrr.r3[poBaTb [pobreMLl I,I Ha[paBJIeH]at 1?asBu"fttfl

Ilpe4uerou
fieperln cJreHHoro

MATEMATI,IqECKITX

MHOrOIIpOqeccop

OTHOCI,ITC.I K ,U[IC

Iu

cyrepKoMIIblorep
AOJTXHbI: 3Harb
[peAcraBJreHlte o

TeXHoJIOTUU IIpO nanra.r (OIIK-3);



. cloco6Hdcrb [pr4MeHfrb B fipooeccr{oH€rJrbHoft AerrerbHoc,Tlt ocHoEt]flble

MeTOAbI I{ CpeACT4a aBTOMaTI{3aUWI npOeKTI4pOBaHI,If , [pOIl3BOACTBil, IIC]rhITaHI,Ifi

14 orIeHKr4 KarrecrBo rrporpaMMHofo 06ecnerreHr4r (OIIK-4).
B pe3ynbfrare ocBoeHlrt AI,IcqunnIzHbI o6yqarcrr1uftcr Aoltxeu

AeMoncrpl4poBarb cneAyloql4e pe3ynbrarbl o6pa3oBaHl4t :

1. 3na'rr: rufaccu$uraqrfio pac[peAeJIeHHbIX BbIqI4cJII{TeJIbIIbIx cltr]TeM,

MeTOAbr noBblrIreHrryr [poI43BoAI{Ten6HOCTrr BbITII,ICJILITeJIbTIbIX CIIi3TeM,

roAxoAbr r fiocrpoenulo rapaJlnenbHblx aJIropIrrMoB (OIIK-3, OIE-4);
2. Yruerl: c4MocrosrerbHo l43BreKarb none3Hylo Hafluo-'rexu.aqrlcKyfo

un$opllaq{ro r,r3 pa3rI,IrrHbIX IrcrorIHI{KoB, npI4MeHJITb I43yqelrHble MeroAbI

nprl npoerrilpoBaHl{Ir pacrpegereuHElx aJlropl4rMon (OIIK-3, OIIK-4.);
3. B.naAerr: irarrrrarr,rz ucloJIb3oBaHLIrI coBpeMeHHbIX cpeAQTB lPe teHI,It

rrrvzcrureJgrHLlx 3aAaq AJI{ cl4creM c pacflpeAeJleHuofi naIraqruIo (O[trt-3,
OIIK-4).

cocTaBJI'eT b 3aIIeTHbIX 216 ,aacos.

Bu4r,r yre6uoii pa6oru,
BKTIIOqiUI

caMocro.{reflbHyro pa6ory
cryAeHToB

14 TpyaoeMKocTb (B r{acax

06T en
yve6xoil

IIPHMCHEHI,ICM

nHTepaXTlfB HI'I x

Mero.4oB (B

sacax I Yo)

OopMH TeKyqero
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JIEKIIII14
1. Ile.nn n qr{ BBeAenr.rfl flapaJrJreJrbnofi o6pa6orru AaHHbrx
1.1. Heo6x
Orpauuv e MaKcrrM€urbgofi nporaesoAr,rrenbHocrrr o.Inotrpoqeocolprrbrx

3BM. II
BO3MOXHOCTI4

Heo6xolulrocrr

Marpl,Irlbr. Mno
pacnpe4erenuofi

HeooxoAr4MocTb perxeHr.rr 3aAatl, peBbIIxaK)Iq?x

BpeMeHHbrx 3BM (npo6neuu "6or6luoro nu:ona").
3a.rlaq. ABToMarIit3auIuKOJIJIEKTI{BHOTO DEXI4MA DEIUEHI4II

VTIDABJICHII' AeleHHbrx rexHr4qecKr4x cucreM. Texuur.recrfie qre6onauur no
CHI,IXEHI,IIO CTOIIM 14 IIOBEIIIIEHVIO HA,IIE}KHOCTI.I.

1.2. Ilcrop BBeAeHr{fl [apaJrJreJrn3Ma
ENIAC,IB -701,704,709, ATLAS, CDC 6600, 7600, LLIAC IV, IJrAY-

1,3nr6pyc.
1.3. P I{e MHOFO3aAaqHbtX, napaJueJlbHbtx n pacnrpeAeJreHHbrx

BbrqucJIeHLtu
1.4. flpotur ItcnoJlb3oBaHnq I|aparreru3Ma
Cyqecrro e [ocJreAoBareJrbHbrx €rJrroprirMoB (saron Au.4arr).

Ilosuuresue Ar.rreJrbHocrr.r nocJreAoBareJrbubrx KoMrrblolepoB (laxoH
Mypa).florepu eaaralao4eficru4e r4 nepeAaqy AaHHErx (rznoresa Mrzrncnoro).
Brrcora"g ocrb [apanneJrbnbrx crrcreM (saron. fpoura).
"IIocre4 " cyrqecrel.rorqrax aJrroprrrMoB rr flporpaMMuoro
o6ecneqen[q. CI{MOCTb SOQEKTI{BHOCTI,I IAP€LTIJIEJIbHEIX BbII{I4CJIEHI4I4 OT

yqera
amopurlaon. T oeMKocrb fipoBepKI,I [paBr.rJrbHocTr4 IIap€urJreJrbHbDi flpofpaMM.

2. IIp I|ocTpoeHuq napaJrJreJrl,Hblx BbtrIItcJIItTeJILHtblx cllc're]u
2.1. Ilyru Hq napaflreflI|3Ma
@yurquo e Bbrqr.rcirr,rreJrbHbre ycrpoficrea. Mnoroyponuenax vl

MOAynbHa.'I . Konneftepnue v BeKTopubre Bbrrrr4cJreHr4r. IlpoqeccopHue

aflnaparypbr. CnoNnocrr pa:pa6orxu nap€rJrJreJrbnbrx

CCCOOHbIC BbIqI,ICJII,ITEJIbHbIE cLICTeMEI 0 O0IIIeI4 t4

14 MyJlbrr.iKounr,rorepu).rraMrrbro (Myrbrr4fipoqeccopbr
ctlcTeMbI.

IIOCTpOeH||fl MHOrOIIpOqeCCOpI|brx Bbrqr.r.CJrr{TeJlbHbrx

(nomrax KOMMyTaIIIH - OOIUat naMf,Tb, rreperpecTHbre
KoMMyTaIII{H - o6rua.s rrruHa, peurerKr{,
IIJIIOOI,ITMOB I,I TI4IIOBbIE TONOJIOI,I{I4 CXEM

KOMMyTaTIVT{ - K o, runeftra, pelrerKri, no:truft rpa$, rrznepxy6, rop, 4epeno.
Annapbruaa I4 rlporpaMMHarr gMynrrlr4s ronolorzft .

2.3. Buasr paJIJIeJIbH[,IX BbtqUCJrUTeJtbH[,tX CUCTeM

CynepSB MnoronpoqeccopHbre BbrqlrcJrr4reJrbHbre KoMnJreKcur (lvlBC).

Murponpoqecco
2.2. Cn

CIICTEM

Cxeurr r<o

KOMMyTarOpbr,

ruracrepu).
HbIE CXEMbI

IIAOAJIJIEJIbHbIX

Mnorouarunnnrr BII.II4c.II,ITeJIbHbre KoMlJreKcu. Ceru 3BM.



flpr.rlreprr
cr.rcreM (Crav T93

2.5. Oq
O6uee

paclapaJrJr

BbIT{UCII.ITEIEEbIE creMbl B Poccnra.

2.4. rrcaqrq MBC
C Orlrsua u lllopa. llorortr AaHHbIx (rorrrang). Crpyrtypuar

Horalurr Xornu u oylla.
rrporr3BoAlrre.nrnocrn MBC

e AJI' oIIeHKI'I [pOI43BoALITenbHOcTl4 Ant pa3Horo Tltna

MBC. Mar nax (nmoear) nporaenogureJlruocrb. Creueur [apanneJlll3Ma

(AJrr4Ha Ilonylpo 4lrrerurocru). V4elruaa [poLI3BoAI4TeJI6Hoclb. 3uaqenu.f,

MoAear rouaeftepfioft cllcreMbl.
3.2. Mo aJrroplrMa B BI{Ae rpaQa "onepaug - onepaqnu"
flpe4crann auropllTMa B BItAe rpa(pa notora AaHHbIx' Pac.nrloaulre

napanJreJrbHblx eHufi. IlorasareJlb BpeMennoi cloxnocrlt €uropl{TMa.

Ouesra BpeMeHLI BLIIIOJIHEHI'I' ANTOPI4TMA AJI' IAPAKOMIbIOTEPA (IPEAE.IbHOE

e) r.r Arg crlcreM c KoHe.IHbIM KoJluqecrBoM npollecc)opoB.

3asaclrl4oqrr ou oK or ronoJloflll,I rpaSa anroplrrMa Lr Heo6xo,ql4N{ocrb

oIITI4MU3aIIUII rpaSa. Cuoco6u nonyqeHl,It onrl'IM.aJlbuoro

pacIIrlcaHI,IlI

3.3. M naparJreJlbublx BbttII{cJreHHft s enAe cern Iler;pu
OcnosHrre oHJrrr,rr reoplru cerefi llerpr. Zcnourgosanne cerei flr:tpu 4ra

OII14CAHI,I'I eJrbuhrx sHqlicreHl.rft.,{euonctpaqu{ ocHoBHlblx lilpo6neM

uapannenEH6rx
(rynuru).

3.4. Moa
pecypc"

flonfitue

cnenui: clIHXpoHI43aIII4t, 93arIMoI'IcKJIIoqeHI'Ie, 6lc'rupoera

napaJureJrbHblx Bbltll{cJreu[fi s nnAe rpaQa "npoqecc-

qecca. CunxpoHI,I3aIIut [apaJIJIeJIbHbIX npoqecooB. .Annapar

co6srtuft. flp peaJrr{3arlulr B oflepaqltolrHofi cucteue Unix.
Bsarl\4oEc eHrae [apaJ'IJIeJIbHbIX [poqeccoB. Konqenu:ns pecypca.

Mexanusllrr or,rcKJrroqeul{t: anropI,ITM,{exxepa, celraa$opu ([erfir:ctpa),
nronnroprr (Bnpr llpnnrepu perJreHr4t craHraprHblx 3aAarl B3aLIMoLIcKttIoqeHut:

ronrqenoi 6y npo6neva " ql,ITarerIl u vtcareltut".

BsauraoAe
uepe4a.ru coo6

[apaJIJIeJIbHbrx npoqeccoB [ocpeAcrBoM[ MexaEIIl3Ma

Hr.rfi. Mexasu3Mbl flepeAaql,I: oqepeAl,I, uor{ToBble trrIrKI4,
loprbr. flpnnqun eBy B r3blKax Aaa u OKKAM.

llpo6nerrru asaravo4eftcrrpu flpoqeccoB. llonsrlle ryrtuKa I,I ycJIoBIl.{ ero
B03HI{KHOBCHI4'I. AorBparrleHr,re ryluKoB. Anropuru 6aur<lrpa. O6uapy:xeHlte

TYTII,IKOB I,I OBJIEHI,IC COCTO'HI4'I IIPOIECCOB.

BpeMeHHbIX BbICOKOnpOI{3BOAIITeJIbHbIX BbIqLICJII',ITenEHbIX

IBM SP2, FIP Exemplar, ASCI RED). CynepKoldnbrcrepnble

uoxagarenefi anq pEaa MBC.
3. Mo4e.iruppBaHlre n aHaJrIr3 napaJrJreJrbHblx surqncnenuft
3. 1. Moger4 [apaJrJreJtbHblx BbIrrIrcJI[TeJrbHbIx clrcreM
Konantrorep c HeofpaHl,rqenubrM napaJrJreJrl,I3Morvr (naparorrlfluntep).

Mo4elu vnorouppqeccopHblx cI4cTeM c o6qefi u pacflpeAenennofi narr4sTblo.

o6pa6orxr.r.

pelrr{M pa6omr 3BM xax.racrHrrfi clyvafi naparueltnoi



4. Ilpununrlu parpa6orrcu naparrJreJrbHblx aJrropl'lrMoB n [porpaMlM

4.1. bqenrci eQsemunnocrrl [apaJr,'IeJIrHbtx sllqrcreHufi
flora.arelr ,$$.*tu pacnapaJrneJrr,rnanur (ycropenr.re). 3Qr$eKrl'B*locrb

I'ICNOJIb3OBAHI,IJI cnrarelrnofi cl4creMbl. Cuoco6u oqer{Kll noralaleleft.
HA BE JII4LIIiIHbI

flpoqeccopoB,
OcnonHrre
ycKopeHI4q

crl,tKI4 Bblr{pIcJI urenrHofi c14creMbI, BJIHtloulue

KTr4BHocrI,I (apxurexrypa, KoJll'lqecrBo

TorroJror?u KaHaJIOP UepeAaql',I Aannux).
4.2. Ouenka KoMMYITI{KaqllouHoIt TpyAoeMKOCTIT napaJrJleJrb'IIblx

aJrropIrTMoB
XapartepucJrr'rru'r ronolonaft cerl{ nepeAailfi AaHHbIx' Anropurlrrrr

Mapurpyrlr3allun. $4ero,qrr [epe4aqn AaHHrIX.

Anarras TpylAoeMKocTrr ocHoBHbIx ouepaqufi nepeAaql4 AaHHbIX. llepeAaua

AaHHIIX Me)KAy n[eyrraa npoueccopaMlr ceru. OAunov.ual' 14 MHoxecrBeHHa'I

oaccbtJlKa coooule Onepa[r,Ir III4KJII4qecKoro cABI4ra.

MeroArr nQru'recroro [peAcraBJIeHI'It ro[oJlor[u xouvyunraluonnofi

cpeAbr. Oro6paxe e roruqeeoft TonoJIoflIIl I,I TorIoJIoruI{ peurerKlr Ha rll:nepKyo'

4.3. Vpo pacltapaJIJIeJ|nBaHIlfl BbItIIlcreHIIII
e ertqflcreHl4fi Ha YPoBHe KoMaHA' Bbltla)I(eHLI4,

lporpaMMHbIX Mo ei, orAelrxo BbInoJIHteMbIx saI'arufl.
4.4. rrocTpoeHufl napaJureJrbHblx aJIropIlTMoB I| npo]rpandM

Bu6op Horo aJIroprITMa. Peanrasaqrzr aJIropI{TMa B BIrAe

floctpoeure ucnorurqel\loi rIpoIpaMMbI Na
noft clicreMbl. llaparneruHoe ucfloJlHenl{e

MarrrIaHHot

Ant KoHKperHoIi clurelrnofi cltcreMbl, HaxoxAeHI'Ie Hallnflluigfi ToEoJloft.ll

BbIqI4CIIETEIbHOfi cI4CTeMbI Anfl pellreHnt

cyuIecTB).IOUero ajlropl{rMa.
onpe4elennofi 3a4aqu,

4.5. Texn ecKue acleKTbl pacnapaJrJreJruBaHl{g

Di anropl{TMa Ha flapanneJlbHo I'ICnOJIHteMbIe QparMeHTbI

AeJreHI{e ganasufi uo npoqeccopaM ra eia:raHcrapoera'

Clrnxponltsauuq B3ar.IMoI,IcKJIIoueulre. Opran v3ar\ufi rsauvro4efi clrtu.
5. Cn paspadorrcu napaJtJIeJrbHblx nporpaMM

5.1. Ite cneuuaJrll3lrpoBaHHblx q3bIKOB rlporpaMMrlltoBaHutl
ecruft sgnr OKKAM. O6rqat xapaKrepllcrl'IKa rpancflblorepa'

ecca n OKKAM. MetoArr KoHcrpyl'IpoBauu-l aq)eruponi€lHHblx

5.2.Pa Hrre cyulecrByloqux q3blKoB nporpaMMI{pOBAHI'let

06rlaf, crlrKa [apaJIJIeJIbHbIx paculapeuufi aJIropI{TMI'Iqe:cKoro

AsroN4arll.recras BeKTopv 3aII[t I4 pac[apaJIJIeJI?IBaHEe'

e KoMTII,IJUITOpbI.

O6qat r,rcrr,rKa crauAapra OpenMP. CosAaHue uaparJIeJIbHEIx

o6lacrefi. Paga eELIe Brrql,IcJlr,rrelrnofi Hafpy3Klz MeXAy IIOTOKaIMI'I' Pa,6Crra c

naparrrtenuroi
napaanenruoft

eHqucrequfi.

Konrlenquq
upoqeccoB.
[porpaMM Ha

IIpor gacurrre [ocraHoBKI4: err6op on:rulraJlbHoro tlopl4TMa

flepeAaql4 AaIIHEIX MexAy IIpoqeccaMI'I.

ecKoM t3blKe OKKAM.
Iltlluveprlp

flpo6rer,.tuo-op

AAHHbIMI,I, Hr,r3allufi. (Dynrqtllt ?r [epeMeHHble oKpyxeHl'It.



Cpannurelruaa crI,IKa [o.4xoAoB [apaJrJreJrbHoro nporpar{Mr4]poBaHr{Jr

Ant clrcTeM c pac ennoi u o6nlefi naltsrrro.
5.3. Pas c[eq[aJrHsrrpoBaHHbrx 6n6.nuorerc
Cucterr.ra P KoHUenqru uapallelruofi eupryanruofi enqmcrr4rerbHoft

MaIuI,IHbr r,r ee [pqAcraBJreHr.re B BuAe pacnpeAeneHuoft ueo4nopo4rroft ozcrerrarr
KOM[brOTepOB.

flpe4cmnne{rr,re rporpalrvuofi clrcreMhr Ha eupryalruc,fi Nra :rdHe.

Ocrosurre nporpalr,rntrue [pr,rMr{Tr.rBbr cr{creMhr PVM. Ipurr,rep r.rcrroJr63oEaHBut.

Czcreua N4PI. O6rlas xapaKreprzcrr4Ka. llo44epxra MoAeJrr4

nsauuogeftcrnra [apaJrJreJrbHhrx eH.Il4crlirereft npu [oMouIIa nepeAaqfi
coo6rqeuuft. Ocnpnnrre nporpaMMHEre priMr.rrr.rBbr clrcreMEr MPI. llpul,rep
I{C[OJIb3OBAHI,I'I.

Opranusaquf srr-{rlcreHuft Ha MHorofipoqeccopnoft ct4creMe .Par:sytec
PowerXplorer. I,Icfuomsoeaarre rexuoJrortrr{ r(pocc 3MyJrrrlr4rz npr.r paspa6orre
napaJrJreJrbHhrx npprpauu. Konqenqrz.a Bupry€urbHbrx npoqeccopoB r.r KaHaJroB

lepeAairu AaHH6rx. Bapryanrnrre rorroJrou4u cacreMhl: KoJrbrlo, rltrrefixa. 3Be3Aa,
peluerra, .qepe!o. Ocnosuue npotpaMMuEre npvMr4rlrBsl. flpurraep

'ICIIOJIb3OBAHI,III.6. Ilapa.n.n Hbre qrrcJf eHHbte aflroplITMbr AJtfl pelueHl4lfl Tt[noBbtx
3anaq B HOII MATEMATIIKII

6.1. O6rqne
BHrereHr4e

oco6rr pacnapaJrJreJrrlBaHrrfl aJrroprrrMoB

arropurlra (
Qynrquonarusoft ueganucr,rMocrr,r orAeJrbHrrx $parueuroa

rovang). feorrrerpu'recroe pa3AeneHue srrqucreuuft
(uapaarerlrsv ). ZepapxruecKair AeKoMro3uqza o6pa6otKu,rrauHbrx.

6.2. ItapaJIJIeJrbHoro ucnoJrHeHufl peKyprcrflBHbrx
srrq[creHrlfi

flpo6neua perypcunuoi 3aBucr{Mocrr,r gTarroB o6pa6oucra
Kacra4Har lIoAxoA Ant noJryqeHr.rr acr{Mrrrorr4qecKr4
s(p(pexrnnnocru. eto4 Oyrca. flparraep AJr{ Bbrqr,rcJreur,rr qacrr,rqHbrx rz. o6uefi
cyMM.

6.3.IIa Hbre qucJreHHbre aJrroprrrMsr .nuneft nofi alre6pu
Cnoco6rr ueul{s Marpuq (ropueouralbHa.s, BeprrtKalrbHilrr, Cilo.uiure

cxeun). MeroArr cJIeHI,It npol{3BeAeHr.rr MaTpIrq c [cloJIb3oBaHHeM paSHbIx

CXEM PA3OI'ICHI,I' aq. O6ecneqeHrre [peAenbHo AofiycrlrMoro rapaJrJreJrr.r.3Ma.

O6parqenze
ypanueulrft.

6,4.

llaparremuue MeroAbr perxeHrrr cr4 creur ,runeE:nux

qI{CJIEHHbIE aJr ropHTMbl pelr|€rHnq
ypaBHeHrrn B qacTHbrx rrpoHsBoAHbrx

peanl{3allut IlptMblx ]I LrTepaqrroHHbrx MeTo,uoB pellletlurr
ypanHenlaft B qacrr{brx npor,r3BoAHLrx. Anarus pa3Froclulrx
ofo pa3AeneHl,Ig o6racru o[peAeJreHr4fl pemaeMbrx 3a,qaq.

cxeMa rrpeAcraBileHlt{ MeroAoB uo6alrxoro fiorrcKa.

iIaHr|Ibrx.
neuyrenofi

Arr
Ilapann

4a$$epeuqlra;rr
cxeM

Xaparrep

NIfl
6.5. eJrbHbre qrlcreuHble aJrroprrrMbr runoromeprnofi

HOII OrrTrrMI|3aquI|

O6qufi pacnapufieJr4Ba:ar4fl, MeroAoB. Oqeura eS$errrmuocrlr



BBE.IIEHl{f, e$lfercrznnocrr u 6egrrs6rrroarnocrb. Cznxpouurre r.r

acr,rHxpoHHbre I,IaHTbI €rnropI,ITMoB. OnpeAerenue HaLIJDTTIIIuX tonolornd
guquc.uuteltttofi cTeMbI AJUr pealru3arlldu MeToAoB.

PATOPHbIE II IIPAKTI4qECKIIE PABOTIil
1. Pas napaJl.,'IeJlbHbtx IIporpaMM c rrcrlrDJrb3oBiaH[eM

uurepQefica ne qu coo6ulenufi MPI
l) Hat [apajrJreJrbHarl [porpaMMa (rleqaTb I,IAeuTI4QxrKaTopoB

npoqeccor)
BLIIOJIHeHI{' IrpO

cK (roramurri, pacnpegenennrrfi). Oqeuxa BpeMeHIr

2) I{ucn oe r,rHTerpl4poBaHl4e - co3IaHIIe npoeKTa Ha ocH:oBe foroBoro
flpofpaMMlr, uac:rpotxa onquft, KoMrrr,rJurr-1rr r, 3alycK.r,rcxoAHoro

3) Cra-nrp npo[3BeAeHue BeKTopoB.

2, Pac rrapaJrJreJrbHbrx nporpaMM I{CIIOJIb3OBI'IHI,IEM

TexHoflorl'II
1) Cranxp npo[3BeAeHrre BeKTopoB. fro6artrnrre rr JroKarbnbrr3 AaHHhIe

noroKoB. Kp ecKlre ceKrlr4r,r AocTy[a K pasAeJr{eMb]rM AaHLrbrM.

qumoe).
2. IIpa no parpa6orrce flapaJrJreJrbnbrx aJrfopu'rMon m

lporpaMM AJrq reHuq 3aAarr Bbtq[c.nure.nrnoi MareMarrrKrr
O6sop u6rnorexr.r MPI: ycTaHoBKa, HacTporriKa, cxeMa

!pyurquoHr,rpo
4.

CI'IIXPOHI43AIIA', KOJIJIEKTI,IBHbIC ONCPAIII4I,I,

rro orIeHKe e$Qenrueuocru flapaJrreJrbubrx MeroAoB A.,'rq
pa3Hbrx TotroJIo MHoronpoqeccopHbrx Bbrrrr{cJrrrTe. bHbrx c[c'reM

5. OEPA3OBATEJIbHbIE TEXHOJIOIUII

.JIEKIII,IOHH Kar cLIcTeMa ooyqeHr4r (TpaAr.rquoHHble JTeKIII,IoHHbIe

r4 naoopaTopHbre
.o6y'IeH14e

n3 AByx uru rpd .reloner);
.MacTep- u (4enaouc:rp a\vl Ha ra6oparopnrrx 3ar'fl'tufrx rrpuurrlrinoB

pacrreTa I{ npoe BaHIUI OTITUqeCKI,IX AeT€UIe[ lI OITLIqeCKI'X CI4C']feM r;
. TIPPIM EH Mynbrr,rMeAr,ra T exuororurft (upoaegeurze JreKrlraoliHbrx gawqruia

c rrpr4MeHeHr,IeM oMlbroTepHbrx npe3eHTarlr4r.r r,r AeMoHcTpauI4oHHtiIX ponfiKoB c
IIOMOIIIbIO IIOOE um3BM);

.I,IH!bOPM KOMMyHr,rKarIV OHHbIe TeXHOJrOrr4r4 (npvrueuenue

:ycneBaeMocTraunOopnraquo rexnolorufi Anr MoHr4ropr4Hfa reryqefi

MaJIbIX rpynnax (Bbr[oJrHeHr4e naoopaTopHbrx paooT B rpyn[ax

cTyAeHTOB r4 KO suanufi).



6. OUEH qHhIE CPEACTBA AIIq TEKYIIIEIO KOHTPO,JI'I
YCIIEB EMOCTII. IIPOME)KYTOIIHOfr ATTECTAqIIU IIO

NT rAM OCBOEITI{ff ATICqUTIJII{HbI rI vtrE$Ho"
TqECKOE OEECIIEIIEHI,IE CAMOCTOSTT;IIUCIfiMETO

a) Bonpocrt r $efirnnr-ronrpo.lro:

EC|ATI,IBHOTO

5.

6.

7.

8.

9.

PABOTbI CTYAEHTOB

Pedmunz-roumponu Nel

1. CISC- ra RlSC-np{ueccopu. Ocuonnue vepru RISC- apxl'IreKrypbl.

2. flonuurenue npQusnorurremHocTn npoqeccopoB 3a cuer ronoeiepv3atlvv. vcjIosus

4. MgroAu
rIpo IIpoqeccopa.

flonnnlenue npo Ar{TeJrLHocrI,I flpoueccopoB 3a cqer BBeAeHut xSttt-lalttru' Ksttttz:

eAunrti, f c npauoft sauucrrc, c o6paruofi 3a[Hcblo.

Opraaurauur -rraMtrl4. Allopltrurr 3aMeHbI AaHHblx B KSIII-nIM.,ITI'I. Crteqr,Ia;IbHble

K3IIM.

Cor:racosaHI,Ie B MyJrbrllrlpoqeccopHblx cltcreMax c o6rqeft IIaMgrbIo'

Bra4rr unoro apxr,rTeKTyp.

flog4epNtca Irruo ocTr.r I,I MHOfO[pOqeccopHocTH cIIeqI{aJrbHbIMI',t ITHCTpyKqI'IqMI'I

IIOqTOBbIE co6ttrus.

19. Pa:aemeMar

flpoqeccopa. .rIaHHbx Bo BHeluHef naMtrlt.

10. flporpauva qeccop, npoqecc. OcnosHrre cocraBrtloque flpoqec]ca' oocrotHl'It

npoqecca. Crer, laMrT6, MexaHI43MbI TpaXCJLt IIiU a,{peca.

I 1. Mexagnsr{bl Aei4crsus flpoqeccoB. PasAerse]aat naMtrb, ceMaQopbl, cslrHaJlrl'

3a.qaqr.r (threads). Cpaanenue c rpoqecoaMs' Pecypcrt,

nDoueccbl. CssgtmaHl4e. Craruqecxoe u AI'IHiMLlqecKoeIIpuopuTerbl.

CBf,3LIBAHI,IE.

lZ.Buppr pecypco : aflflapaTHble, nporptlMMHble, aKTI'IBHbIe, flaccltBHb]e' JIOK€UIbHbIe'

pa3aeJrreMbre, BpeMeHIrbIe, HeKpuTI4rIsbIe, KpI'ITI4rtr{bIe'

Pedmuuz-xoumpona NP2

13. Tnnrr ngazuo npoqeccoB: corpyAHuqarcque I4 KOHKypItpyIouI4e flpoueccbl.

Kpuru.recrue B3tMMr{Oe nCKJIIOqeHITe npoueccoB (34.[aq).

14. flpo6reuu,
15. Cocrornuc

I{r4e [pI4 CI,IHXpOHLI3aTIUI 3AAA{ V IIAglj I'rX pa3peureHHt'

r,I MexaHI,I3MbI lepexoAa I-13 oAHOTO COCTO'HI4f, B Apyloe'

16. Ctaugaprlr ua -cI{cTeMbI.

17. Vnparreuue eccavu. OyuruInn fork, execl, execv, waitpid' llpurraeprt litcrloJll*oBaHllt'

18. Pabora c Oynr<qna signal. flplluep ucrloJlb3oBaHlrt.
(Dynxquu shmget, shmat, shmctl. flpzuepbl I4cloJIb3oBaHI4t.

20. Cerrlarlopu.

2l.Co6tnel.g.

semget. semop, semctl. flpuuephl lrcloJrb3oBauvt.

ongpallun. OpranlEsauur B3aI'IMoAeficrBItt

TIOMOIqbIO

22.Ouepeau

npoueccopbt. BuAelenr'Ie He3aBLltcIlMo

BltprfrHt4fr unctpl'tculrfi fiepexoaa Ha

KJIUeHT- CepBep c

msgctl. flpunepu

HCIIOJIb3OBAHI4JI.

@luruun msgget, msgsnd, msgrcv,



23. VnpaBreuue 3a.qptraMr.r (tbreads). <Dynrquu pthread-create, pthreadjoi.n, sched.yield.

Ilpunepu HcnonbpoBaHI,It.

24. O6rexru cr.ruxpo{rtarlr4r.r rvna mutex. lDyurquu pthread_mutex_init, pthread_mrttex__lock,

pthread_mutex_trylock, pthread_mutex_unlock, ptlread_mutex_destro,y. llpuntepu

IICIIOJIb3OBAHIi'.

25. O6rer<ru cr.rnxpolru:aquu ruua condvar. Oyuxqnu pthread_cond_init, pthread_corrd-signal,

pt}read_cond_broFdcast, pthread_cond_wait, pthread_cond_destroy,

IICIIOJIb3OBAHI,I'.

flpuuepu

26. Ilplrruep multithrepd-nporpaMMbl yuHoxexlit MarpLIIrbI Ha Berrop.

Pefimuuz-rcoumoona Ng3

27. Message Passing fnterface (MPI). O6ruaa crpy'xrypa MPl-nporpannsr. (DyuxqrEr.r MPJI-Init,

MPlFinalize. Cop6rqeuur u I4x BITAIL

28. Korrrruyuurcaropu. (Dynxqr.rz MPl_Comm_size, MPl_Comm-rank. llpztr.tepu

'ICIIOJIE3OBAHH'.29. flonapuui o6upn coo6ulenurrrrLr. Oynrquu MPI_Send, MPI_Recv. flpuueprt
HCIIOJIb3OBAHE.f,.

30. Onepauuu BBoaa-FBIBoAa B MPl-nporparrarr.rax. llpurlreprt.

31 . ,{onomrurerbubre Bo3MoxHocrl,r ailt floflapHoro o6rr.resa coo6ueuruMll. @1'nrqua

MPT_Sendrecv, Ir,tPI_Sendrecv_replace.

32. Aon Bo3Moxnocrrr Am lonapHofo o6lrena coo6uenatMl,L (Dprrcqult

MPIJsend, MPI
33. Kornexrrannrni r

, MPI_Test, MPl_Testany, MPI_Wait, MPl_Waitany
coo6rqeuuxrrtrz. @ynrqru MPI_Banier, MPI_Abort, MPI-Ecast.

34. KorneKT lrsHuft
MPI_0p_create,

r.rrrTerpaJr.

o6lren coo6uleHr,rsl\4l4. @ynrquu MPI_Reduce, IMPl-Allrr:duce ,

_0p_free. flpurr,rep MPl-nporparrarrau, rrr.ltc:rxtouleii oupe,{ereuurut

35. Boerrr.r e MPI- (D).nrqzu MPI_Wtime, MPI_Wtick. flpranep rcrloJlrsoBal{Ht.

36. Ilpruep MPI YMHOXEHI,IJI MATPI,IIIbI HA BEKTOP.

37. BO3MOXHOCTTT Anr KOJTJIeKTI,IBHOIO O6rrlesa UaCCUnal"tI{ Aarlubrx. (Dyurqun

MPI_Gather, MP
38. flepecrurra ctp

Allgather, MPI_Scatter,

aagrrbrx. CosAaHI4e Hogoro MPI-runa aarlHlrx c [oMoIIIbIo

MPI_Type_. Oyuxquu MPl_Address, MPl_Type_commit, MPl_Type_free. llpuvep
IICIIOJIBOBAHfi.,I.

6) Bonpocu 9K3aMeHV:

39.CISC- u eccopbr. OcHosHHe qeprbl RISC- apxl,IreKrypbl.
40.floeHrueHue u3BOALrreJrbHOCTr,r [poqeccopoB 3a cqeT KoHBefeplI3aLIu[.

Ycros[q o Horo QyHKrInoHLIpoBaHI,It KoHBefi epa.

4l.Cyneprouaei
pa6oraroq[x

e r4 cy[epcKaJrrpHbre flpoqeccopbL BbIAeJIeHI,Ie He3aBHoI{MO

ficrs: IU, FPU, MMU, BU.
42.Mero4n yue He|aTI{BHOTO BJtttfrHLlfl LIHCTpyKIII4I4 [epeXOAa Ha

IIpor,r3Bo flpoqeccopa.
43.IloeurueHae

NAM'ITI,I. K9
3anr4cbro.

AETeJTEHOCTI,I flpOUeCCOpOB 3a CqeT BBeAeITI{t KgIU-

44.Oprauusarlun

eAr4Hbrfi, fapnapAcrufi, c nprMoft 3anl,Icblo, c o6parHofi

Cuerluanurue
aMfl'tLl. Alroplttrrtrt 3aMeHEr AaHHbIX B KgIIr-r€['ffiTLL



45.CornaCOsafiue 4srueft B MynbTll[poqeccqpHblx CI4cTeMax c O6u{eft IIaM,{Tr,Io.

46.Br,ran MuororppuecaopHblx apxllreKryp.
47.IO,qAepxra MHOfo3aAaqHOCTIit I,I Mgo1.oflpoqeccopHgcT1l c[eqlIaJIbHLiMI4

r4HClpyKqI,I{MI4 rlpoqeCcopa. opranu:aqu{ AaHHbIX BO BHeIXHefr [ilMsTIt'

48.llporpavrr.ra, 4porleccop, rpoqecc. Oqrosgne cocraBJlf,rcql4e llpoqecca'
gOCT6THLTJI npqqecca, Ctex, uupryalbHa;l [aMtTb, MexaHI{3MbI TpaHCJIj[UIllI

aApeca.

49.Mexan14e1abl BSaI{MOAeftcTB}Iq llpoqeccgB. Pa3AenteMarl IIaM.f,Tb' ceMaqopbl'

cr.rrHajrbr, [oqToBble 
'IIII{KI'I, 

Co6bIrI4t. 3alla'Lu (threads). cpanHenue c

npoqeccaMfi. PBcypclr, [prropl4TeTbl llapallenrHrre npoqecobl. CexsrrnaEfie.

Crarra.recroe 14,ULIHaMI'IqecKoe cB{3bIBaHI'Ie.

50.Bulrr pecypqoB: an[aparHhle, [pofpaMMHEIe, aKTIlBHbIe, IIacicI4BiHbIe,

JroKrurbH6le, pa3Aelf,eMbre, flocTof,HHbre, BpeMeHHbIe, HeKpIzTIlqHbIe,

KpI4TI{rIHbIe.

5l.Tlrnrr g3ar.rMoAeficTBlrt fipoqeccoB: coTpyAHuqarcql4e Ir KoH.KypI'Ip]rouII4e

flpoqeccbl Kparu.recrue ceKIII,rH, 83ar4MHOe [ICKJtrOqeH[e npoueccoB (:lapaLu).

52.Ilpo6nerr.mr, BolHI,IKaIosII4e flpll cl4Hxponfi3aIlrrr4 3a4arl u v4elr I4x ]pa3peIIIeHI'IrI.

53.CocTOqHr.rg [pqqecoa It MeXaH[3MbI llepexoAa I,I3 oAHoro cocTo.au]at B ,4p:/roe.

5 4. Crau4aprrr Ha UNIX-cI4creMbI.
55.Ynpaareuue rleccaMr,r. @yut<qv n fork, execl, execv, waitpid. Ilpnwepr't

llputrlep zcnoJlb3oBaHItt.
shmget, shmat, shmctl. flPttuePrt

semctl. llpuuepu ucrIoJIb3oBaHHt.

Oprauura{ur B3allMoAefic'rBl4t KIILIeHT-

t4

56.Pa6ora c c (Dynrulrr signal.

5T.PasrerteNaas rraMJrrb. @vrmultu
!ICTIOJIb3O

58.Cer'raQopu. semget. semop,

59.Co6urur. flp e onepaqfiI4.

cepBep c noMo co6blrI4fi.
60.Oqepetu

ucIIoJIb3o

(Dyurquu msgget, msgsnd, msgrcv, msgrotl. flpunaePu

6l.Yrpameuue (threads). (DyHrquu pthread-create, pthrcadljoin,

sched.yield. I,IMEDbI I4CIIOJIb3OBAHI,I',

62.O6rerrrt c :rtfisarJvrtt ^tvna mutex. @ynrqnu pthread-mr.rtex-init,

pthread_m lock, pthread-mutex-trylock,
destroy. llpuruepsr I{cnoJIb3oBaHVt.

pthread_rnute i_uff llock,

pthread_mute
63.O6tex'ru HVSaIJLrrr rv Ha condvar. OyHrurau pthread_c'oni1 init,

pthread_cond__wait,pthread_cond pthread_cond-broadcast,
. Ilprarr.reprr r4c[oJIb3oBaHLIs.pthread_cond

64.llpnvep mul fiporpaMMbl yMHOXeHI4q MarpI4IIbI Ha BeKTOp.

65.Message Interface (MPI). O6rqat crpyKrypa MPl-nporpa.vurI.

@vnruuu MP Init, MPl_Finalize. Coo6uren LrA vr xx Br4rbt.

66.Ko @yurqlrlr MPl-Comm-size, MPl-Comm-rank. Ilputuepu

67.Ilonapuuft MeH coo6uenr.LtN4u. (Dymqulr MPI-Send, MPI-Recv'
flpurrrepu ttcn BAHT4U.

68.Onepaqzu BhrBoAa n MPl-nporpaurrlax. llplluepn.



69.,[ononnurenbuble Bo3Moxnocrl4 Ans floflapHoro o6naena coo6qena.ffN4a.
(Dyurqr.ru MPl-iSendrecv, MPl-Sendrecv-replace.

70.,{ononurarenbuFle Bo3MoxHocrI,I AJII nofiapuoro o6trlena coo6qeHI4tMI'I.
(Dynrqlrra MPI Isend, MPI Irecv, MPI-Test, MPl-Testany, MPI--rWait,

MPI_Waitany
Tl.Konnextusnufl o6ven coo6qeHLItMIl. Oynrquu MPI-Banier, MPI-A.bort'

MPI_Bcast.
T2.Korrextneuufl o6ven coo6rqenusnau. @yHrqI'rs ffiT--fteriuce,

MPl-Allreduce, MPl-0p-create, MPI 0p-free. Ipurvrep MPl-nporparuurr,
B6rnrcJrrroqefi oupe4elenuui nuterpu.

73.Bpeut e MP!-nporpaMMzrx. @ynrqnz MPI-Wtime, MPI-Wtick. flparvep
I4CIOJIb3OBaHLII.

74.llpr.rrr,rep MPI yMHO)KeHr.rr MaTpLIIIbI Ha BeKTOp.

75.[on e Bo3MOXHOC"II4 AIlt KOJIJIeKTI4BHOTO OoMeHa MaccuBaMlz

AaHHbIX. rer MPI_Gather, MPl_Allgather, MPl-Scatter,
yKTyp AaHHLIx. Cos4auue HoBofo MPI-tuna AaHHb'D( cT6.flepecuma

IIOMOIIIbIO I_Type_struct. Qynrqr.rz MPl-Address, MPl-llype--co,mmit,

llpnrrrep r4cnoJIb3oBaHI,IrI.

n) Srcsarueu{qrronHble 3aAaqu :
I. Hanraunrre rpaMMy, I4cnoJIE3yt 6lorvpyloque KoMMyIII4Ka{I',IOHlfIbIe

Qynrquu (MP]_Send, MPI_Recv), pearll{3ylotq}rc cneAyloql{f anroplllflvl: Ha

HyneBoM r4nvrqt,zruru3trpyerct IrepeMenuax (float a); nyxerofi
npoqeccop aer rIepeMeHHyIo a BceM npoqeccopaM, BKJItoq€u ca.Moro

ce6r; nocle nepeuenHoft a Bce flpoqeccopu npr,t6anrtrxrr r neft

CBOI'I HoMep lr fiepeAalor ua nynenoft npoqeccop; nynenoft

IIpoueccop or Bcex fipoqeccopoB AaIIHbIe I,I BbIBOAI,I',T Ha grpAH B

(poprraa:re: norrr$p npoueccopa, nepecJlaHnoe I'IM 3HaqeHI'Ie nepelreunoft a.

2. Harrurllure

Syrr qr.rr.r

rpaMMy, acnoJlb3yt 6norzpyroqae KoMMylrIrKalqlIoHHbIe

_Send, MPI_Recv), pearll{3yloqym anropulM IIepeAaqI'I

,IIAHHbIX IIO : ouepe4Iroft lpoqeccop Aoxl{Aaerct coo6uleunr o'r

npeAbrAyulero Pl [oroM fiocblJlaer cneAyloqeMy npoqeccy.
3. Hanaruure

(MPI Isend,
, r4cloJlb3yt KoMMyH[KaIIr{oHHbIrS rFyH.KqI4I'I

I Irecv), flepeAaloq]rc 4eyuepnrfi MaccI4B I\,IexAy .n[ByMt

IIPoq
Hanuruure rpaMMy, uc[oJrb3yf KoMMyHI,IKaUI4OHHyn syuxqnrc
(N,IPr_ ), pearr,r3ylouylo aJlroprrrM nepeAaql4 AaHHbIx. rlo KoJIbIIy:

oqepeAHor,r qeccop AoxuAaerct coo6tqenua or [peAbIAyII],ero tl oroM

NOCbIJIAET qeMy rrpoqeccy.
r) Ilpuu e reMbr KypcoBbtx pa6or:

pac[o3HaBaHI,Ir o6pa.sor c uc[oJlb3oBaH eM rtapartJleJlbublx1. Peurenue
srtqr.rcreHI4[.

A

2.
J.

YNanoxeHLIe

Yunoxenue
lentoqnufi anropI,ITM.

6noqnrre cxeMbl pacflpeAeJlenl4.l AaHHbD( (a;rropurrrtrt

@orca u K Ha).



4. llaparnenrnaa coprlrpoBKa: anroplrrMbl nysrtprronoi coprt'IpioBKl'I,

coprnpoBKll lllqn.la u 6uc:rpofi coprl'IpoBK[r.

5. 3aAa.{U o6pa64rru rpa$oa: uqcTpoeHl4e MI1HI4M€UI6H91O oxBilTbIBaIOlUero

AepeBa, floucK l{parqaftuux nYreft

A) CauocroaTerbuaq pa6ora cryAeHToB:

l) Pa6ora c MATSpI,IaJIaMI'I, BbIHeceHIIbIMI'I Ha caMoqTosrerbHoe Ii3)4{eHI'Ie;

rroAroroBKa k uporuexyrouHofi atrecraqlru.
2) Ilogroronxa K Jla6oparopHblM pa6otanr 14 o(bopMreHl'Ie orqeroB tro

pe3yfibTaTaM rd3 BbrrroJrHeHux. KourpOlr ocy IecTBIqeTct Hat 3aHqTl,IsX B

Br{Ae ycTHbDl OTBeTOB Ha Bonpocbl [penoAaBaTeJlt IIo coAepxa]Hlllo oTrtera.

3) BrrnonnenLrp 3a4alvfl KypcoBoft pa6orbl I'I tloAroroBKa orqera. 3arqmra

KypcoBoft pp6otrr (eavet/ne:a're'r) ocyuec'ranrerct B KoHIIe ceMecrpa B

$oprr,re geN,IqucrpallfiouHofo 3arlycKa na 3BM peanl'I3oBaHHoir nporpaunart

lr oTBeroB H4 BOnpOCbI nO COAepXaHI,IIO orqeTa.

Pac EJIE e BI{.uoB caMocrotreJlbuofi pa6orrt no
Ne

nln PagAfn Aucqrannlrlrrr
Bu,q CPC

(1) (2) (3)

l. I{enu r.r :a,qa.ru gapa;urenrnoft o6pa6orrrl
IAIIHbD(

+

2. flpunqunu uoc
BbIIIIICJII{TEJIbHE

poeHl{t [apaJrJrenbHbD(

X CI,ICTEM

5

3. Moaera napa;u
CI,ICTEM

]JIbHbX BbIqIICJII,ITEJIbHbD( 5

i Ilpunqunu parl
anropl4TMoB I{ Il

a6orrcu naparuenrurx
lorpaMM

5 o

5. Cr,rcreuu pa:pa
npofpalMM

iorrra napa:menrnrrx 7 o

6. flaparaemnrre
AJUI PEINEHI,I' TI

BbFIIICJIIITEJIbH(

rr.rcJreHHLre arropl4TMsl
rloBbrx 3aaarl

I MareMarEKu

t2 t4 44

Bcero 38 q. 26,r. 44 ,t.

a) ocHoBHat
Autonon, Aler
IIporpaMMLIpor
HalrpaBJIeHrIrIM

"(Dyu4altenrar
AnTonor;Mo,
JlouoHocora (l

Mocroncrlti y
(Cyneprorrlnrr,
s-2tt-06343-3

1

l.

ilro-METO[{qECKOE rI I4H@OPMAIIUOITHOE
OEE CIIEqEHUE AI,ICqIIIIJITIHbI

rrTeparypa
caHAp cepreeBl,Iil. TexHoroflII4 [apaJIJIeJIbHOrO

rHr.rr MPI u OpenMP : yre6noe nocooue AJIfi By3oB no

010400 "Ipurla4uar MareMarI'IKa il I'IHSopMarI'Ira" n 010300

bH€ur r.rH$opMarliKa I{ I,IHOopMaIII{oIIHbIe rexHoJlolullr' / A. C,

KoBcKr'rfi rocyAapcrBeHHbli yHl4Bepc[Ter I'IMeHI'I I\{. B.

{fY) ; aat. rpeAucn. B. A. CaAosutrqui4.- Mocrsa :

{r,rBepcr4rer (I\4fy), 2012 .-339 c''. utt. -
repHoe o6pa:oaanue) .- Era6nuorp.: c.333-334.'- ISBI{ 978-



2.

J.

4.

Ocrrosrt flapanqeJlbnoro [porpaMMupoBaHl'It fSnerrponnuft pecypc] /
Eoraq€s K.IO. - M. : EZHOM,2013' -
http ://www. studlentlibrary.m/book/ISBN978 5 9963 093 99.html

MoAenu rapan4erbuofo rpofpaMMllp oBal:afl [3nerrpouuuft pecypc] /
(Deaoros I4.E. - M. : COJIOH-IIPECC,2012.'
http://www.studentlibrary.ru/book/ISBN97859 I 3 59 I 029.html

@e4oror z.E. MoAentr [ap€rJrJrenbHoro [pofpaMMnpoBaHHt [SlexrpoHuutf
pecypc]/ OeAolpe U.E.- 3nertpon. reKcroBble AaHrIbIe.- M.: COJIOTH-

IIPECC, 2012.-1 384 c.- PexuM.qocryna:
http ://www.iprlookshop.ru/2 087 7 .- 3EC <IPRbooks>>, no raporlro

6) aono.nstr$Jrbnas Jrlrreparypa :

Kynzxoa I,LM. Texnonorulr paspa6orKll rlporpaMMsoro o6ecueqenvfl )lwl
MareMarr,rqecKqrc MoAeJII,Iponanr'Ia Sueu'recKl'rx fipoqeccos. qacrb 1.

M.: EI,IHOM. us sJFiaJJui4, 20 | 5 .- 3 43 c.- Pexl'ttrl Aooryna.:

http://www.i .ru120702.- 3EC <lPRbooks>, no naponno

n) IIpo o6ecneqenue u llnrepner-pecypcl,I :

1. Jla6oparopua eJrbHblx uu$oprr,raqltouHblx rexHoilorzfi Hayuuo-
BbrrnrcJrr,rreJlbnoro rreHtpa MfY http://parallel.ru

2. MPICH: a

Message
3. Optrruualrt MPI : http://www.mpi-forum'org/docs/docr;.html.

8. I,IAJIbHO-TEXIIAIIECKOE OEECIIETIEIIIilI
AIICUIIIINI4HbI

Jlerupt
9KpaHOM AJI{

Ay Anr [poBeAeH]IrI zauntui,t, ocnaulennrre coBpeMenllblMll

nepcoHaJIbHLIMI4 KOMISIOTepaMI'I, o6seal4HdgHrrlau B noKa[bHyrc

BbIIII4 cerb LI yKoM[JIeKToBaHHIIMI'I neo6xoAuuurrl CIICT€TMFITIM lI

L

J.

performance and widely portable implementation of the:

g Interface (MPI) standard. https ://www' mpich. org;/

e ay ALrtopr4u, ocnauldnsrte Aocxoil (Anx rraena u:ru uraprrepa),

Kr{r,roHHbIX cl4creM, rpoeKropoM r'r uoyr6yrorrl (420 -3, 430"3)'

I4cnonrsosaHr4Q cyuepKoMflblorepoB, ocHauIeHHbIX rpaQrauecrtlvta

ycKopr.rrensMu [3nerrponnnfi pecypc]: yue6noe uoco6lle/ Kylux'on 14 M' -
3lerrpon. TeKqToBbIe 4annrre.- Honocu6zpcx: Honoclt6upcrufi
focyAapcrBeHnprfi texnra'recrzfi yunaepcntet, 2013.- 40 c.- Pexurra

go.tynu, http://www.iprbookshop.ru/ 45044.- 3EC <IPRbooks>, no nzrporllo

Mo4eru pacupgAereHHblx BblqucreHuft [3nerrpornrrfi pecypc] /'Iouopron
B.B. - M. : @IItsMATJII4T,20lI. -

http://www.stu{entlibrary.ru/book/ISBN5922 1 04950.html

Eoiaq€s K.IO. pcnonrr napanneJrbHoro rpofpaMMr,rpoBaHl,It f3nelopouuuii

rrpr,rKJraAHbIM npo o6ecneqeulaeN4 (5 1 l-3, 100-3).
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