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1 . rlErr,r o cB oEFrrlfl [vrcrlr4rrJlrrHbr
l4zyueuue ocHoBHbIX rloH.rlTuit u [pr4Hr{r4noB pac peAeJreHHofi o6pa6orKr4

AauHbrx I{ Bbrco KO np or43 B oArrreJrbHbrx ll blrrrr c JI esuit .

@opvrzpoBaHr{e npaKTrlqecKr4x HaBbrKoB, ueoSxo4zMbrx Ans paspa6orxz

rlat)aJIJIeJIbHbIX nporpaMM c r4cnoJrb3oBaHr{eM craHAaprr43zpoBaHHoro zurep$efica

repeAaqu coo6rqenuft MPI (Message Passing Interface) Anfl cr4ereM c

p aclpeAeneunofr rraM.rrrbro.

2. MECTO AUCrItrrrJrr4HbI B CTpyKTypE OfrOtI BO

lzcqzunzna <PacrpeAeneHuax o6pa6orra zHsopnaaqur4)) HaxoArrrcfl B

BapkrarLrBHofi'rac'rl4 ocHoBHoft npoSeccr4oHaJrbnofi o5pa":oBareJrbHofi nporpaMMbr,

AI'Icr{I4rIJIlaHa rro nu6opy. I4zyueuue AI4orILrrTJrrzHbr rrpoxoAr4T B rxecroM ceMecrpe.

fzcqaunuHa lrorrzr{ecKl,I I{ coAepxarerrbHo-Merorr4qecKr4 cB.f,3aHa c p.rrAoM

TeoperurrecKl4x I'r4alryrrrlrvH z rrpaKTzK npenruecrByroulero neprzoAa oSyueuun

(Apxzrercrypa I{oMllbrorepoB, OuepaquoHHbre cr{creMbr, Arropzrirarr v

&nloPI{TNII{qecKLIe .fl3bIKI,I, -flsrrKla 14 MeroAbr rrporpaMMrzpoBaHr{ x, CucteMHbre r{

MaTeMaTI'IqecKI4e ocHoBbI cylepKoMIILIoTepHbIX TexHonorzfi). Als ycnerrrrroro

ocBoeHHt Kypca cryAeHTbI AoJrx{rrbr: 3Harb ycrpoficrao u [prrHr{r4nr,r

$yrrr<qzoHl4poBaHrtf, 3BM, IaMerb rrpeAcraBJreHze o 6asoerx aJrfoprrrMax v

crp'rK'rypax AaHHbIX, yMerb rrprrMeHfrb .rr3brKr{ rrpofpaMMvrpoBaHufl BbrcoKofo

ypoBHf.

3 . K OMIIE TEHIII4I4 O F YTIAIO III ET O C fl., O OPMI4PYE MbIE
B pE3yJrb TATE O CB OEHIi., fl 4urcrlnilrnHbr (MoAyr.s)
B pe3ynbrare ocBoeHl4t Ar4crlrznJrr4lrbr oSyvarouquitcs IoJrxeH

AeMonrcrprr4poBarb cJreAyroqrae npo$ecor{oHaJrbHbre KoMrrereHrlr4r4 :

o clocoeinocrr upnMeH.trb B upo0eccuonattnofi Ae.sreJrbHocrrl

cQBlleMeHHbIe s3r'IKI4 rlpolpaMMr{poBat;Jvrfl 14 .rr3EIKr4 5a: 4annblx, MeroroJlofrrr,I

cl4c:reMHoff unxeuepkrtr, cLrereMbl aBToMarr43arll4r4 npoeKTLrpoBaHvrr, 3JreKTpoHHbre

6u6'nnotercu vr KoJIJIeKIII4I4, cereBbre rexHoJrorl4I4, 6udruorexu v IraKerbr



npofpaMM, coBpeMeHHbre

rexHoJrolzfi (OIIK-2);

. crrocoduocrr K paspa6olr<e

penIeHI4II B OOJIaCTI4 CT4CTeMHO|O

MaTeMaTr.IqecKI,IX, rZHsOpVrarlr4OHHbIX Lr

npo$eccnoHanbHbre craHAaprbr rausopnrardr4oHHbrx

aJrfopr4TMr4r{ecKr4x vI npofpaMMHbIX

v rrpr4KJraAHofo npofpaMM?rpoBaHvrfl,

LrMlrrarryroHHbrx uo4elefi, co3AaHzro

t'tuSopua,IILIoHHbIX pecypcoB ruoSamsrx cerefi, o6pa:onareJrbHoro KoHTeHTa,

naxonreuurrfi onbrr.

IIpI4KJIaAIIbIX Oa3 AaHHbIX' TeCTOB I{ Cpe.qCTB TeCTLIpOBAHvIfl CIICTeM I4 CpeACTB Ha

coorBerc'rBr{e craHAapraM r rrcxoAHrrvr rp e6oBaHr,r.f, M (OIIK-3 ) ;

o crocobuocrr ucrloJlb3oBarb coBpeMeHHbre r4HcrpyMeHTaJrbHbre Lr

Bbrrrr4 cJrr4'reJrbHbre cpeAcrBa (lIK-3 ) ;

. crrocoduocrr KprzTr4qecKu rrepeocMbrcJrzBarb

Ir3M:enr-f,TE, rrpz HeoSxo4zMocrr4 B:zA Lr xapaKTep csoefi

Ae.{'rerrbHo crrr (l[(- 5 ) ;

upodleccnonalr,nofi

o crocodnocm eS$errznno [pzMeH.rrrb 5a:onue MareMarr4rrecKr4e

3HaErvrflv znSopltaIII{oHHbIe rexHoJlofLrvnpu perxeHr4r4 npoeKTHo-TexHr4rrecKr,Ix 14

npr,rKnaArrbrx 3an.arr, cB.s3aHHbrx pa3BrlTr4eM IICIIOJIb3OBAH14EM

zu(r opvraqr4oHr{brx rexHoJro rr,rfi (lIK- 6),

B pe3yJlbrare ocBoeHl{t Ar4crlr4nnr'rHbr oSyvarorqufics. Aonx(eH

AeMoHcrtlr4p o B ar6 cneAyroqr{e p e3yJrbr arbr o 6p a^: o n auux :

1. 3uarn: rlacczQvtKalIl4lo pacnpereJreHHbrx Bbrrrr4cJrrrrenbHbrx cncreM,

MeroAbI rIoBbIIIreHVrfl. npov3BoIr4TeJrbHOCTr,r BbFruroJrr4TeJrbHbrx ctrcreM, [oIXoAbr K

n o c'rp o eHr{rc nap anJr eJrb Hbrx aJrf op r4TMCl B ;

2. Vvrern: caMocro.qreJlbHo I4:lBJIeKarb rloJre3Hyro Hayr{Ho-TexHr4rlecKvro

I4HQropMaIfzIo I43 pa3nzqHblx l4croqHkrKoB, [pr'rMeH.flTb u3yqeHHbre MeroAbr npz

np o e K'rr,rp o B aHr4r4 p acrlp eI eJr eHHbrx anf opr4TMo B ;

3. B.rraAe'rr: HaBbIKaMI4 zclroJlb3oBaHr{.rr coBpeMeHHbrx cpeAcrB perrleHzfl

B brrrr4crzreJrbHbrx 3a4a.{ AJrr cI4 creM c p acnp eA eJr eHH ofi u aN{.srrrc .

4. CTPYK]IYPA I4 C OAEP}ITAHIIE AI4CIII4IIJIPIHbI (MOAYIq)

Odnlag rpyAoeMKocrb AI{cIIt4rIJII4Hbr cocraBJr.f,er 5 saqerHbre enzrlurrbr. 180 qaaa.
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IIapa,[nenbHbrx
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A

CraH4apr MPI 6 5-9 20 27 70 KP 27 /s7 Peftlzur-
rcourpolr Nb3

Bcero: 9 36 27 90 KP 2t/48 SK3AMEH

JIEKIII4I4

1. Beeleuue

Pacupe4eJleHHble czcreMbl v paonpeAerreHHbre BbrqlrcJreH[rr.

flpe4uocr'InKl'I pa3Brrrl4.t BblcoKorlpoz3llo.qlrreJrbHbrx Bbrqr4c 1reHr4frur coBpeMeHHbre

AocrlDKelrvfl. OSnacrll I4crIoJIb3oBaHI4-f, pacnpeAeJreHHrrx Bbrrrr4creHrzfi.

2. ApxureKTypa pa c[peAeJleH]Hbrx Bbrrrr{cJrrrreJrbHbrx cH creM

Mero4rr 14 eAI{HIzIIII oIIeHKIz npor43Borr4TeJrbHocrz Bbrqr4cJrzreJrbHbrx

cI4CTeM.

or;nosHrre HanpaBrIeHLIfl pasB:aT:zfl BbrcoKonpor43BoAr4TeJrbubrx

KoMrrbrorep o B . ll-Iap ann en b]Hafl. o 6p a5 orrca. Ko ns efi ep Ha.s o 6p a6 orra.

Krraccr,r$vrnar\krn @rzuua" SISD-, SIMD-, MISD-, MIMD-czcreMbr.

Myftrznpoqeccopbr vr Mynbrr.{KoMrrbrorepbr. cucrevrr c o6rueft 14

pacupeAe-reHHoft raM.f,rbro. NLMA- apxl4reKrypbr. MPP-cucreMbr. Klacrepsrre

czcTeMbr. Mera-rolrrrbroTr4 Hf .

3. ocuo'H bre ,' oHflTr{q [apa JrJ[eJrbrr brx aJrr-opr{TMoB

PacnapanJleJlvBaHlre anropl4TMoB Ha ocHoBe AaHHbrx, PacuapanJreJrr4BaHr4e

aJIfopI{TMoB Ha oaHoBe 3al.a-{. Asrol,Iarl{qecKoe pacnapaJrlrelruBaHpre r4 rpaFrzrlbr

npr4r\{eH?rMocTr{.



Creneur rrap aJlnen Ll;:;Ma qI4 cJIeHHoro aJrrop r4TMa. Anropnrvr a1BakrBaHr4fl .

3 epHzcrcl crr. VcxopeHl4e rz s Q S ercu{Brro crb nap aJrJrenbHoro anropr4rMa.

3aron Anr4alr Lr ero npaKTzqecxzft cMbrcJr.

4" Cranaapr MPI

Ha:uaqeu r4e kr Lrcr opprfl pasBrTufl. cr aH1apra. MymrzunarQ oplreHHo crb r4

He3aBI4CZMOCTE, O'f .q3blKa.

KnacczSLrKar\krfl {ynrqufi MPI. Ba:onue rurrbr raHHbrx,

I4uuguunu3 ar\uvr r{ 3 aKp brrrz e Mp I - np o q e c c o B .

KonavyHzKarlr{oHH're oleparu4 vr r'rna (ToqKa-TorrKa)).

KToJIJIOKTIzIBHbI9 o[eparU4r4 [epeAaqr4 AaHHbrx B rpynle npoqeccoB.

Pa6ora c rpynnaMr{ npoqeccoB 14 KoMMyHr4KaropaMr4.

llporz:no4nrre (norusonarerncrrae) Tzrrbr AaHHbrx. ynaKoexa u

pacrtlaKoBKa.

(D oprrazp oBaHLr e rorroJrofr.rr4 np oqeccoB.

Jla6oparopHbre pa6orrr

Jla6oparopHan pa6ora Nl
3uaroucrno c MPI. Hacrpofixa cpeAbr rrporpaMMupoBaHvrfl. Hauucau

rpofpaMMy [ilfl onpeAeneuux o6qero rII4cJIa npoqeccopoB (MPI_Comm_Size),

vrHAvrBLrAyaJIbHOro HoMepa npoqecca (MPI_Comm_Rank), nrrnoAa r4MeH y3JroB

Knaorepa (MPI_ Get Processor_Name).

Jla6oparopHar pa6ora Nb2

Hetuttcarr lporpaMMy, I4cnoflb,sy.s 6nor<npyrorque KoMMyHrrKarIr{oHHb]e

SyHrcquu (MPI-Send, MPI-Recv), peanl43yroullro aJrropr4rM reperarrr4 Aar{Hbrx

rlo.4ByM K:oJrbIIaM: HeqerHble lpoqeccopa o6pasyror 1 rolbrlo, qerHbre - BTopoe.

Mo4IzSraqI4poB arb np orpaMMy, rzcrrorrbsyro Synrrrrzro MPI S endrecv.

Jla6oparopHan pa6ora Nb3

Zcn onrsyx S ynrcqzz MPI B c astAvIPI_Gather/MP I_Al I g ather/Mp I_S c atter

Halrucarb napaJrnenbHylo nporpaMMy, pealru3yroqyrc napaJrnenrur,rfi anfopr4TM

cKan.rrpHo|o yMHoln eHkrfl B eKTOp OB.

Jfa6oparopHaq pa6ora J\b4



1) Peanra3oBarb nocJleroBaremHrrfi anropr{TM yMHo)KeHr4fl Marpvrrlbr Fra

BeKTOp, l[Onyql4Tb 3aBIzICI4MOCTb BpeivIeHI4 peanu3AI\VV anrOpIITMa oT pa3Mepa

MaTpr4r{br.

2) Pearz:oearr napanJlenrnrrfi crpoqHo-oprreHrzpoeauurrfi anropr4rM

yMHoxeHvrfl Marpr4IIbI Ha BeKTop, Bbrr{r4clr4Tb BpeM.rr peanr43arlr{}r anropkrrMa Ha 2,

4, 8 upoqeccopax AJr.rr pa3Mepa Marprrr{br or 100x100 lo 1000x1000.

3) BuvracJIIzTb ycKopeHI'Ie u sSQeKTr4BHocrb napanJreJrbHoro anropr4TMa

I]o cpaBHeHl{ro o [ocJleAoBareJrbHbrM B 3aBr{cr4Mocrr{ oT pa3Mepa Marpzrlbr.

Jla6oparopHan pa6ora Nb5

1) PeanrcoBarb rlocJleAoBatemurrfi anfopr4rM yMHolKeHvrn Marpvrrlbr Ha

MaTpI4I{y, nonyqlzTb 3aBrrcI,IMooTb BpeMeHr4 peaJrkBar\ur4 anfopr4TMa oT pa3Mepa

MaTpr4rlbr.

2) Peanzsonarr rrapaJlneJlrnufi aJrropr4TM yMHo]r(eHr4r Marpr{rlbr Ha

Marpr,rqy B cJryqae, KofAa 1 vrarpraqa.crporrHo-clorrcro, a 2 - qelr,rKoM

pacrlpeAe,Ileubl rro npoqeccopaM, Bbrrrr4cJrr4Tb BpeM.rr peaJrr{3ar{w anropvrrMa rua 2,

4, 8 npoqeccopax Arrs pa3Mepa Marprrqbr or 100x100 ao 1000x1000.

3) BuuracJlzrb ycKopeHl{e tr s$SeKrr{BHocrb napalrneJrbHoro alrropr4rMa

no cpaBHeHI4Io c ilOCneAOBaTeJIbHbrM B 3aBr4Cr4MOCTr4 OT pa3Mepa MalpHrlbr,

5. OEPA3 OBATIX JIbHbIE TEXHO JIOTI4I,I
o JTeKIII{oFIHo-ceMI4HapcKa.s crrcreMa o6yueuwn (rpa4r.rquoHFrbre

JreKur{oHHbre r4 rra6op aropHbre zauxrut) ;

r o6y'Ieuue B MaJILIX rpynlax (nrruomreuze naSoparopHbrx pa6or B

fpyrrrax r,r3 AByx rzlz rpex uenonerc);

o vracroP-lKJlaccbl (AelloncrparJ:afl na naSoparopHbrx gaHtrrr4flx npr{Hrlr{rroB

pacrlera I4 rlpoel(TupoBalrkrfl oIITr{r{ecKI4x Aeranefr w onrurtecKr4x czcrenr);

. rIprIMeHeHI'Ie MyJIbrI4Me4r4a rexHoJrorzfi (nponeAeHr4e JreKrlr{oFrHbrx r4

ceMI4HapcKI{x za]Hxruit c [pI4MeHeI{rzeM KoMrrbrorepHbrx npe:eHraquft vr

AeMoHcrparlr4oHHrrx pontrKoB c noMorrlbro npoeKTopa zlz OBM);



. I4HOOPMAIIT4OHHO-KOMMYHI4KAIU4OHHbIE TEXHOJIOfAI4 (npvrueneuze

ycneBaeMocTr4r,rnrfopnraqr4oHHbrx rexHolorzfi I.rrfl MoHr4TOpr4Hfa reryll{efi

cryAeHroB r4 KoHrpolr sHauzfi).

6. OIIEHOIIHbIE CPEACTBA ANq TEKYIIIETO KOHTPOT,g
yClfrEB AEMO C TI,I, IIP oME]nyT orIH oIZ ATTE C TAIIuut fI o kI T o t- AM

o clB o E HVrfl I.VICIII{IIXI4Hbr r4 yrrE E H o - ME T OtrIIrrE C K O E
oB E CfrEtrEHI4E CAMO C T o-fl 'f E JrbH oIZ pAE o Tbr C TynE I{T o B

a,) Boupocbr K pefi ruHr-Korrrl]roJrro :

Peilmuuz-KoHmpoJtu lWl

1. Karze cyqecrByror eAI4HITIIII r{3MepeHr4.rr ilpor{3Borzre6uocrn?

llpune4zre rr3BecrHble Balt oIIeHKr4 npor{3BoAr{TeJrbHoerr.r BbrqlrcJrurreJrbHbrx

cI4CTeM.

^!-z. LLpHBeArT-re xnaccuSnKarlr{ro Bbr c o Konp or43B oArrTeJrb Hbrx

BEITtI4CJII4'feJIbHbrx clrcreM rlo opfaHr43arlr4r4 oleparanuofi ilawflT]|.. vraxtzre
AOCTOT4HCTBa V HeAOCTaTKI4 Kax{AO|O Kraoca cr4cTeM.

3. llepe'raoJrI4Te apxl{TeKTypbl BbrqrrcJrLrrerrbHbrx ckr creM corJracHo

xn ac c n$ z rKarJVLr G)nznn a.

4.fafire cpaBHI4TenbHyIo xapaKTepLrarvrKy MoAen.f,M napaJrnenv3Ma

AaHrrbrx a;, nap utneJrr43Ma 3 A!.a's.

5' C$opnaynzpyfite onpeAeJleHuIe crerreHr{ napanneJru3Ma aJrropnrMa,

ycKop eHr{x z e s $ eKTr4 BH O CT kr rrap anneJr bHof o anf op rr rMa.

6. onpe4en'4Te cpeAHloro crelle Hb napaureJr Lr3Ma aJrropHTM a epBavBaHr4fl ,

cKan-spHoro yMHox( eHpIfl B eKTop oB, yMHo)KeHH-fl M aTpI,IIIbI Ha B eKTop.

7 . flpuseAure nprrMepbl aJIropI4TMon, o6na4aroqux r4AeaJrbHorZ creneul,ro

Iap€LJIJIenIzI3Ma.

B. Brrne4u're $opuyny 3aKoHa AuAan-s v rorcHr4Te ee rpaKTr4qe cxuit
CMbICJI.

Peilmuuz-KoHmponu l&2

9. flpzneA,rre npr4Mepbr JroKaJrbHbrx u ruo6aJrbHbrx KoMMyHr4KauaoHHbrx

Qynr<qafi -MPI. orlzque 6nor<zpyrorll4xc;r z se6rorr4pyrorur4xc.rr Bbr3oBoB



10. (Dynrqran r4:azrr\varu3arryfl kr 3aBeprxeHr4.f, MPI rporpaMM.

Onp e4eleHr4e Korrr4qecrB a yr p aHr a np oqec co n. llpula ep.

11. (Dyur<quu npzeva/nepeAarrrl cooSqeHzfi MexAy orrenbHbrMr4

IIporrlecca.Mrr.

12. fpynnonrre (rornerrrzeurre) B3ar4Mo.{eitcrsux. Paccrrrxa rleJroro

cooSlleua.rr rpoqeceaM. CSopra AaHHblx or npoqeccoB.

13. fpYluonrre (ronnexrnaurre) B3aurMoAefictsux: Paccr,uxa .racrefi

coo6ulenur npoqeccaM. C6opxa .racrefi cooSrqeHzr c rpoqeccoB.

Izl. (Dynnqzu no.{AepxKl4 pacnpeAeJreHHbrx onepaqufi: BbrrrolrHeHue

rrto6a-rrrnrrx ouepaqzfi c Bo3BparoM pe3ynbraroB B ruannrrfi rrpoqecc,

BbIrtoJIHeIJze rnodaJIbHbIX ouepaqzft c Bo3BparoM pe3yJrbraroB Bo Bce rrpoqeccbl.

CurrxpoH w3arlufl, up oqeccoB.

Peilmuue-KoHmpoJta l&3

1i;. Tznrr AaHHIIX B MPI: 5a^sonrre v npor43BolHbre. CnocoSrr

KoH crpyrzp o B aHr{.s [p o r{3 B oAHbrx rurr o n . llp ulr eprr.

16. YuaKoeKavrpacnaKoBKa AaHHbrx e MPL llprznlep.

17. fpynnrr npoqeccoB. co:4aHrae HoBbrx rpyur. lloryveuue

zHSopuaqrrr{ o rpynnax. llpzueprr.

18. KovvrynuKaropbr. llou.srze rrHrpaKoMMyHr4Karopa Lr

I4HTepKoMIMyHI4Ka:ropa, Co:4aukle KoMMyHLIKaropoB, yAaneHr{e KoMMyHr4KaropoB,

onelpanIZI4; r'a4 KoMMyHrrICaropaMr4. @yurcqrzn Anr r4HrepKoMMyHr4KaropoR.

llprarr,repn.

19'. Tonolorzu npoueccoB.,I[er<aprona rorroJrorr4.f,. @yHrqrzx cABr4ra.

(Dynr<qzx paz6ueu;,ux. llpzrvreprr.

24. TorrouorzrT npoqeccos. ToroJrorur{ rpa$a. @ynr<quz pr,n pa6orbr c

Torro Jr of 14 efi rp as a. (DyHrcqzr onp eAeJr e Hr,r.fl Tkrfra ro rro Jr o f r{rz.

6) 9n:auerraquorrrrbre 3aAarru:

I . Hanzurl4Te np orpaMMy, I{cnonb3yx 6ror<rapyrcqr4 e KoMMyHrrKarIHoHHr)re

Synrqzz (MPI-Send, MPI-Recv), peanr43yrorqFo cne4yrouqufi aJrroprrrM: Fra

HyneBoM npoqeccope vrHvrrJnarwr3rrpyero.rr repeMeHHafl (float a); uynenofi



npoqeccop paccblnaer nepeMeHHyro a BceM npoqeccopaM, BKJrroqa.s caMofo ce6r;

rIooJIe noryqeHl4{ rlepeMeHHofi a Bce npoqeccopbr rtpu6aBnrror K Hefi cBofi

krH)\uBLr[yzlnbHbrfr HOMep V IIepeAaror Ha HyneBofi [poqeccop; HyJreBofi

npoqeccop nonyqaer or Bcex npoqeccopoB AaHHbre kr BbrBoAr4T Ha sKpaH B

QOpMare: HoMep npoqeccopa, nepecJraHHoe r4M 3HaqgHr4e nepeMeHHofi a.

2,, Hanmruvre IrpofpaMMy, r{cIIoIb3v_s onoKr4pyroqr4e

KoMMyHIztKarI?I oHIIbIe @yurcqrau (MPI_S end, MPI_Re cv), p e an r43yro tqyrc anrop r4rM

lepeAarlkl AaHHbIX no Konbl{y: oqepeAuoft npoqeccop lo)Kr4Aaerc.s cooSqeHg_s or
npe)AbrAyrrlef o }1 rroToM rrocbrJraeT cneAyroqeMy npoqeccy.

3 ' Hauzlrmre [porpaMMy, I{cnonb3yrr KoMMyHr4Kaur4oHHbre $yHr<qzra
(MI?T_Isend, MPI Irecv), repeAaroqyrc 4nynrepuufi Maccr4B MexAy AByM,
npoqeccclpaMkr.

l.Hauuruure nporpaMMy, I{cronb3yr KoMMyHrrKar{r4oHHyro Sy"nq"ro
(MI'>I- Sendrecv), peaJll43ylotrlylo alrlopr4rM flepeAar{lr AaHFrbrx ro Kon];qy:

ouepe,4uofi npoqeccop AoxuAaerc.r coodrqenz;r or rrperbrAyrrlero vr rroroM

rrocbrnaeT cJreAyroqeMy npoqeccy.

e) CaruocroflTeJrbHan pa6ora cryAeHToB:

1. llo4roroBKa K TeKyuIeMy KoHTpoJrro 14 npoMelKyro.ruofi arrecraurrr4.

2. llo4roroBKa K na6oparopHblM pa6oravr v oQopuneHrze orqeroB rro
pe3yJlbraraM I43 BEIrIoJIHeuzs. KoHTpoJIb ocyqecrBlrfl.erefl r{a 3aH-flTvrflx B Br4ne

ycrIIbIX OTBerOn Ha BOTIpOCbI npeloAaBaren.fl no coAep)KaHr4ro orrrera.

3. Pa6ora c AorlonHrzrenrnofi Jlureparypofi uo BonpocaM, BbrHeceHHbrM Ha

caMoc:rorreJrbHoe kr3yrreHr4e. Konrponb ocylIlecrBJr.rrerc.fl Ha 3 arrere.

1) locrorzHcrBa r4 He.qocrarK." sMp- u Mpp- apxr{reKryp

BbII{IZCJI}ITEJIbHbIX C14 CTEM.

2) or nuuue rroH.srzfi np oqe cca u rroroKa B orrep arlr4o HHbrx crlcreMax.

3 ) tlp o 5n eMbr ckr HXp o:rt:a3 arrkru 3 aA arr np r4 rrap aJrrr eJrb H oM

nporpaMMr4poBaEkrLr.

4) Crau4apr OpenMP. Ha^:na.{eHr4e.

5 ) Cyiqe crByro rr1rz e p e €uru3 arl vru er aH 1apra Mp L



6) flporoxomr odrreHa AaHHbrMr4 MexAy rrpoqec caMu,

7 ) LIcno rLb3 o B aHr.r e yrr{Jrrarbr MPIRun.

8) Orna4rca lapanneJrbHbrx tpuloxreuzfi .

9) Mero4HKa orleHxra e $ S exrr4BHo crr4 nrrqzcreuu fi .

10) Peanu:aqtrfl.MarpuqHbrx aJrropr.rrMoB cpeAcrnanrra MpI

11) Pacupe4eJreHHoepeureHr.reaassepeHrlrTanbHbrxypanneuzfi.

Pacnpe4eJ{eHl4e BruoB caMocro.srelurofi pa6orur rro pa3AenaM

Arrcrlr4lrJrr4Hbr:

J\b

nln PasAen AucrrvrrnftHbl
Bpu CPC

r) tLl (3)
1 Bseleuue 2 2
2. Apxzrerrypa paclpeAeJreHHbrx Bbrr{r4cJrurreJrbHbrx

CHCTEM
2 6

a
J. O cu o Bnrr e rro Hrrr4-rr n ap ann eJrb Hbrx aJrf opr4TM o B 1L 6
4. Crau4apr MPI 20 40 l0

Bcero 26.r, 40'r, 24.r.
Ilpuruepubre reMbr KypcoBbrx pa6or:

l) r{ucleuuoe pelxeHl4e cpeAcrBaMlr MPI AByMepHoro HerunefrHoro

ypaBHeHl{.f, TerIJIorpoBoAHocrI4 MeroAoM npoAoJrbHo-rrorrepeuHofi nporoHKrI

2) I{rzcneurroe perueHI4e cpeAcrBaMz MPI nByMepHoro ueprueffuoro

yp arlHeHrrrr renJxonpoB oAH o crrr c froMoulbro cxeMbr p acuell lreHvrfl

3) r{ucnesuoe pelxeHl4e cpeAcrBaMr,r MPI AByMepHoro neruuefiuoro

yparlHeHr4.rr refrJrolpoBolHocrr4 c rroMoxlbro cxeMbr npeAHKTOp-KOppeKTOp

4) VzcleHuoe perreHl4e cpeAcrBaMr4 MPI rpexMepHoro rusefiuoro
ypaBHeHpr[ TennoilpoBoAHOCTZ C noMorrlbro snHofi pa3HocrHofi cxevrr

5) tlzcnennoe pelxeHuIe cpeAcrBaMr4 MPI rByMepr{oro ypaBHelrr4fl

llyac c ona r4repa.rlr4oHHbrM MeroIoM 3 efi Aen.s

6) 9zcneuuoe peureHr{e cpeAcrBaMr4 MpI AByMepHoro ypaBHeHr,r,

.flyar;cona MeroAoM 6ro.{Hrx ur ep aguit

7) Mo4elzpoBaHl4e cpeAcrBartz MPI rpoqecca B3azMoAe itc.rsus rBepAbrx

qacTl4rd c rroToKoM fa3a

8) HucresHoe pelxeHlre cpeAcrBaMz MPI AByMepHoro ypaBHeFrr4t

rrepeHoca



9) BHqracreFrr,re paHra npor43Bo.nlHofi Marpnrlbr cpercrBal,nz MpI

1 0) Moaerln4poBaHl4e cpeAcrBalaz MPI npoqecca rpoxoxA elr4fl uefirpouon
qepe3 nnacrr4Hy.

11)

7. )Tq BBHO.IUETOAU.IE CKOE I4 IIHO OPMAIIV OHHOE
oE E CTIEqE Hr4rE [r4CtIVttrJrI4I{br

a) ocuoerrafl Jrrrreparypa

1. Anrouo.a, Arrexcan4p Cepreeerzv. Texuonoruz napannenbHoro

nporpaMMupoBaHvrfl MPI u OpenM_P : y.reduoe uocodze ArE By3oB rro
HaITpaBrIOF'uflMr 010400 "flpur<la4Ha-rl MareMarzKa z anSopMarr4Ka" u 010300

"@yu4aveHTanbHa-a znQopnaarr4Ka vr ransopvaqrloHHbre rexHorofur4" I A. C.

Au'rouon ; MocrcoecKIafi rocyrapcrneuurrfi yHr,rBepcr4Ter r4MeHrr M, B.

Jlouonocona (Mfy);aBr. rpeAr4cn, B. A. Cal.osuvqvfr, Mocxea:
MocroBc,rcui,t yHu'sepcr4rer (Mfy), 2012 .- 339 c. : vr, - (cyuepr(oMrrbrorepHoe

o6pasoeaurze) .-- Ez6nzorp.: c, 333-334 .-ISBN 97B-5-2rr-06343-3.

2" Ocnoebr rlaparneJlbFloro nporpaMMvrpoBaHLrfl f3ner<rpouurrft pecypc] /
Eora.res K.lO. -M. : EZHOM, 2013

http : I I www. studentlibrary. rulb o ok/I S BN9 7 8 5 9 9 63 0 93 9 9,html

3. Mo4err4 rapanneJrbHoro rlporpaMMzrpoBalLrfl f3nercrpounrrfi pecypc] /
@e4oron VLF,. - M. : COJIOH-IIPECC, 20t2.
http : I I ww'w. s tu d entl ibrary. ru /b o ok/I S Bl\trg 7 B 5 9 r 3 5 g 1 0 2 9 . htrn I

4. @e4oroe V.E. Mo4elu rapannenbFroro nporpaMMr4poBaLrun

f3ner<rpoHurrfi pe,cypc]/ @e4oron m.E.- Drexrpou. reKcroBbre raHHbre.- M.:
COJIOH-]TIPECC, 2012.- 384 Pextnu Aocryrra:
http ":: I I www. iprbo o kshop, rul2 0 87 7 .- oE c <IpRb o oks)), ro n ap orrro

5) 4ouo.nH n reJrbHa r Jrrrreparypa :

1. . Kynurcoe Z.M. Texuolorr4u pa^:paSorKL'r rrporpaMMHoro odecre.reHaq

An{ MareMarl{r{ecKoro MoAenr4poBaH,?rfl $z:zvecxzx npoueccoB. r{acrr 1.

ZcuoJrrs oBaHrre cylepKoMrll;IorepoB, o cHarrdeHnrrx rp a$r4rre cKHMu ycKopr4Te rrflMV

f3nexrpouurrfi pecypc]: yue6noe noco6uel KyrHxoa vr.M.- orerrpou.



reKcroBble AaHHbIe.- HoeoczSupcK: Honocz6upcrcuii rocyAapcrneHnlrfi

rexHuqecrufi yHr4Bepcr4Ter, 2013.- 40 Fexzru Aocryla:
httpr : //www. iprbookshop. rul4 5 0 4 4,- oE c <IpRb ooks )), ro n ap orrro

2. Molenz pacnpeAeJIeHHbIX snr.{zcreur4fi fSnexrpouHtrfi pecypc] I
Touopr<ors B.B. - M.: @Z3MATJII4T, 20rr pexuu Aocryua:

httpr ://www. studentlibrary.ru/book/ISBN5 922 1 0495 0.html

3. Ilora'{ee K.IO, Ocnonrt napannenbHoro rrporpaMMLrpoBalrr4f,

f3ner<rpounrrfi pecypc]: yveSuoe nocoluel Eora.ren K,Io.- orexrpou.

reKcroBbre AaHHh,re.- M.: EI,IHOM. IlaSoparopufl, zuauufr., 2015,- 343

Pexrarvr Aocryrra: http://www.iprbookshop.rul20702.- oEC <IpRbooks>. ro
naponrc

e) IIporpaMMHoe odecueqe Hlae il I4urepu er-pecypcbr :

1. Jla6oparoplrfl. llapanlenlHblx zu$opuarlr4oHHbrx rexr{oJroriafi FIayuHo-

I4ccJleAoBareJlbcKoro Bblqr4cJrr{reJrbHoro UeHrpa Mfy http:llparallel.ru

2. I4PICH: a high performance and widely portable irnplementation of the

Me srs age P as s ing Interface (MpI) standard. https : //www. mpi ch. org/

3. OpzrzI{aJIbI craHrapra MPI: htltp:llwww.mpi-forum.orgldocs/docs.html.

8. MATEPIITAJIbHO.TEXHITqE CKOE
trucl:lurrJrprr{br

OEECIIEIIEIIUE

Jlexquou*bre ayA*'topLru, ocuarqeuHbre AocKofi (Ntr Mera

3KpaHOM An.f, npoeKrlr{oHHbrx cr4creM, rrpoeKTopoM r{ uoyrSyrou.

Ayiluropuu rrrfl npoBeAe'r.fl sauxr^it, ocua'leuurre

IEPQOHAJIbHbIMI{ KOMIIbIOTEPAM]/! O6IE4UUEHHLIM'I B

BbIq]ACJII4TEJIbHYIO CETb V YKOMNNEKTOBAHHbIMI4 HEOSXOIPTMbIM

trpr{rcJr aAH brM rrp o rp aMMHbrM o 6 e cu e.r eHkr eM.

nnr4 MapKepa),

coBpeMeHHbIMH

noKanbHylo

CIICTEMIJbIM VI



Pa6o'rafl, nporpaMMa AI4aIII4uJ.HHbr cocraBrreHa B cooTBercrBar4 c
rpe6onarrvflv.u tDfoc Bo rro Ha[paBJreHr4ro 02.03.02 oyHaanreHranr,sas
zncbopnaalI44A_ Jroran,

Padonyro upo xaSe4pu @zfIM
A"C.forr'/

Peqense enr paSoroAar

Ilporpalr\4a paccMorpeHa ra o4odp e Ha Ha 3aael.aHkrn ra$ e4prr egIltVI_

3ane4yrou1rafi ra$e4pofi C.M, Apaxenxn

Pa(io\as nporpaMMa paacMorpeHa u o4odpena Ha saaeilaHar4 yue6no-
MeroAr4rrecrofr KoMr4ccr{v HarrpaBneHrz-tr 02.03.02 cDynaarraeuranr,nas
uulfroplral4Kara krHdopMaukroHHbre r orvLr

flp e4ce4areJrb KoMr.r acprpr C,M. Apaxenan

JIII C T fIE PB YTB E P}KIT] H.VIfl,
PAE Orr Erz Up OrpAMMbr !iI,dCL\I,/.UJIIaUH (M O/$/rf)

Pa6o\afl, rrporpaMMa o4oSpeua ua yve6Hrrfi ro4
flporoxol 3ace1aHkrx ra$e4pu N
3aae4yrolqufi raQeapofi

Pa6<r.ra.f, rxporpaMMa o4oSpena a 4/.9 _ yvedurrfr ro4
T-T-^-^-.^- r . --7 - 

--:
flporor<or 3aceilaLnprx rca$e4prt tSfu/__ or oJ. t2q/froga
3ane4yroqufi r<a$e4pofi

Pa5o,r,ax nporpaMMa o4oSpeua Ha
llpo'roxol 3aceAaHr4.a xaSe4prr N

y.redHrrfi ro4

foAa

3aue4yroqzfi xaSe4pofi
OT fo/la


