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1 . IIEJII4 O CB OEHUIfl I.VICIIIIITJII,IHbI

Llzyueuue o cHo BHbrx rroH.rrr uit w ilpr4Hrlz rroB p acnp eAelenrto fi

AaHHIIX rd BbrcoKOrrpoI,r3BoAr{TeJrbHbIX ebrnlr4clteHnii.

(DopuzpoBaHne npaKrr4qecKvx HaBbrKoB, ueo6xo4uvrx AlIs

napanJrenbHbrx rrpofpaMM c r4cnoJrb3 oBatFrHeM craHAapTr43r4p oB aHH olo

nepeAarru coo6r{euufi MPI (Message Passing Interface) ,\rtn

p aclpeAeJreHHorr rraM.rrTbro.

2. MECTO AI,ICUI4TIJTUHbI B CTPYK'TYPE OIIO

flucqunruna <<PacrpeAeJreHnar o6pa6orrca un$oprr,raqLtr4))

Bapr4aruB.nofi .raclr4 o cHo BHofi up o $ e c cr{o HaJrbnofi o 6p a^:os aremnofi r
AlaclJutrnvHa rlo nrr6opy. Vlzyueuue AzcrlurrJrraHbr rrpoxo.qrrr B ruecroM

[ra cquuru4H a Jr o rrrqe cKr,r r4 coAep]K areJl bH o - M ero.qr4qe c Kr4 c

reopeTr4rrecKrrx Arzcqullnr4H r4 rrpaKTr4K rrpeArrrecTByroulefo nepr4o

(Apxzrer<Typa KoMrrbrorepoB, OuepaquoHHbre cr4creMbr, .An

anropr4TMr4rrecKze f,3brKl{, -f,:uxu I,I Me'roAbI npofpaMMzpoBaHnn;, Cu

MareMarr{qecKl{e ocHoBbr cynepKoMrrbrorepHbrx rexHo.uornfi). !;ts
ocBoeHlr{ Kypca cryAeHTbr AonxHrbr: 3Harb ycrpoficrno u

SynxqzoHrlpoBaHr{.rr 3BM, rlMerb npeAcraBJreHrre o 6a^:osrrx aJr

cTpyKTypax .4aHHbrx, yMeTb rrprrMeHf,ltb, r3brKz rrpofpaMMlrpoBaHLrfl

ypoBHfl.

3. K OMttIE TEHUI4I,I OByTIAIO IU EI O C fl., O OPMI,I

B pE3yJrhrATE OCTIOEHVTfl [VrCIurIInr4Hbr (MOAy

pe3ynbTaTe ocBOellkrfl. ,4r4crIZnJrr4HbI -oOyqarcrur4vrafl

AeMoHcrpI4poBarb cneAyroqrze upoQeccraoHaJrbHbre KoMrrereHrlr4x4 :

o croco6nocrr [pr4MeHf,Tb B npo0ecczoualrnofi A

coBpeMeHHbre r3brKr4 rrporpaMMr'rpoBaHLrfl r4 fl3brKH oa:t AaHHbrx, M

cz creMHo fi uHx eH e puk1 ckrereMbl aBToM arr,r3 arluu rrp o eK]t vp oBaHvrfl,

B

6z6luorexu v KoJIJreKukrz. cereBbre rexHoJrorr4r,r. 6u6tuorexu IIAKCTbI

pa6Qrxz

pa6orrz

ak7aa,

cI4CTeM C

BO

O.IIIITC.tr B

lpaMMbr,

Mecrpe.

c prAoM

o6yueuux

T4TMbI T4

MHbIE 14

TIEIIIHOIO

pr4Hur,rnbr

IITMAX 14

BbrcoKofo

MbIE

)

AOJIXCCH

bHOCTI4

.4OJIOfHI4

HHbIC



npofpaMM, coBpeMeHHbre

rexHonorzfi (OIIK-2);

penenufi B o6lacru cvc'ueMHofo

MareMarvrrecKlrx, zuQopvraunoHHbrx

14 rrpr4KnaAHofo rrporpaM

vl, r{Mr4TaUuoHHbrx ruo4enBfi,

npo$eccuoHurJrbHbre craHAaprbr u

o crocodsocm K paspa6orre anropurMr{qecKr4x LI

[epeocMbrcJrI4BaTb HaKorrJIeH

vt xapaKTep cBoer4

zn0oplaarlr4oHHbrx pecypcoB ruo6arsur,rx cerefi, o6pasonaremubro

NPI{KNAAHTTX 6AS AAHHbIX, TECTOB I{ CPCACTB TECTLIPOBAHLIfl. CHCTEM I4

C O OTB CTCTBI{E CTAHAAPTAM LI I{CXOAHTNA rlPE 6O BArHKIflM (OIIK- 3 ) ;

CNOCOOHOCTb I4CIIOJIb3OBATI, coBpeMeHHbre r4HcrpyMe

Bbrrrzcrr4rerrbHbre cpeAcrBa (lII(- 3 ) ;

o crroco6nocrr Kpzrr4qecKr4

I43MeH.rrrb nprr Heo6xo4rzMocrl4 Br4A

Ae.rrreJr bH o crr{ (lIId- 5 ) ;

o crroco6Hocrr e$$ercrunno .[pr{MeHrrb 6a-:onrre Mare

3HaHLrfl, ra ran Q oprr,raqr4 oHHbr e rexHoJro ru)n npv p erx eHr4r4 rrp o eKTHo -

npLIKnaAHbIX 3a4aq, CB.[3aHHbIX pul3BrzTHeM

zn$opltarlr4oHHbrx rexHorrorr4fi (lIIt-6).

B pe3yJrbrare ocBoeHlrr /IucqlrrrJrLrHbr o6yuarorqufr.cs,

AeMo H crprrp o Barb cJreAyro qr4e p e3ynbrarbr o 6p a^: o n anzr :

1. 3uarr: rnaccz$uKarlr4ro pacrrpeAeJreHHbrx Br;rqr4crr4,reJrbH

MeroAbI noBbllrreHl4f, npoIa3BOAr4TeJIbHOCTr4 Bbrrrr4cJIr4TeJrbHbIX Cr{C:feM.

n o cTp o eHrrro IIap aJrJr eJrbHbrx an ]topLr TM0I] ;

2. vvrerr: caMocro.flTeJrbHo rr3nJreKarb rroJre3Hvrc HavrrHo-Te

TETTQOPUAqI{IO T'13 PUBNI4qHbIX I4CTOqHLIKOB, tIPI{MEHflTb I,I3YIIEHHbIE

[p o e KTr4p oB aHr4u p a cIIp eA e Jr e H Hbrx an f op r4TM o B ;

3, B.naAelr: HaBbrKaMr4 r4crroJrb:3oBaHLr-s coBpeMeHHbrx cpeAc

Bbrrrr{c Jrr4Te JrbHbrx SaAaI{ AJrr cr{creM c p aclp eAeJreHHo fi uaM.srrrc,

arlkroHI{brx

MMHbIX

I4p0Ba+rr4fl)

co3AaHHro

I(OHTEHTA,

peAcrB Ha

bHbIE 14

stit ofIbIT,
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ATI4qCCKI,IE

qECKI4X I4
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.40nxeH

CI,ICTEM,

oAXOIbr K

HIII{ECKVIO

Ahr npr4

perrreHHt



4. CTPYKTYPA I,I COAEPXTA]III4E AI4CIII4ilJII,IHbI (

O6qar rpyAoeMl(ocrb AIrcIIt4 tIJII4Hbr co claBnrer 6 g a.rerHbrx e.rllrrrr4

M
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nlr'
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Bu4u yre6uofi pa6orrr,
BKJITqA.'I

caMo()TorreJnnyro pa6ory
cTyAeHroB

Ir rpy,uoeMKocrr (s qacax)

O6r,etvr

yue6nnfi
pa6oru, r

npIrMeHeI{r{

I{HTepaKTI4Br

vero.qor (
\acax / yo

SM

IbIX

Ooprrarr reryrqero
KOHTpOn{

ycnenaegsc"tu (no
ueQemtvt

ceMecmpq)
(Dopva

npolrerxyrouHofi
aIT9CTAUIIVI (no

ceuecmpatvt)
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o

in
cS !d

l-l s

-\otr
S\5
-d

C)

O F1
v.

I BseleHze 6 1 4 t4 2150

Peftrznr-
KoHTpoJib }{b1

2. Apxzrerrypa
pacllpeleJreHr{brx
BbIqUCJIT4 TEJIbHbIX

C14CTEM

6 L-2 6 l8 KP 2133

a
J. O cH osHrre rroH.rrrr4.rr

IIapaJrJrenbHbrx

aJrfopr4TMoB
6 3-4 6 l8 KP 4156

Peftuznr-
KoHrponb Ns2

4.
Cran4apr MPI 6 5-9 20 27 76 KP 27t57 Pefirznr-

nonrporu Ne3
Bcero: 6 9 36 27 126 KP 27143 SK3AMEH

1" BseaeHue

Pacupe4eJreHHbre cr4,creMbr

"IIEKUI4I4

v pac[peAeJreHHbre

llp e4uo cruIKLI p a3 BI4TI{f, BbIc o Ko xp o rr3 BoAr.rrenbHbD( BbrrrucneHrrft u c o

Ao crl4xe H us. 06 tacrLl LI crroJlb3 o BaHlt{ 
tr) acrrp eAeJreHHbrx BbrqucneHr4 fi .

2. ApxureKTyp a pa crrp eAeJreH H brx Bbr q rrcJrnreJrb Hbrx crrcrer

MeroArr vr eAIlHtIqbI oIIeHKI{ npor43BoAr,xrenbrrocrt4 BnrHLrc

CLICTEM.

ocHosHrre HarrpaBneHLrf pa3B,rrkrfl BbrcoKonpolrgBo

KoMrrbrorep oB. llapannen bHafl. o 6p a6 0rrca. K ons efi epHa.rr o 6p a6 0rrca.

Knaccz0u*arJun (DlvuHa. SISD-, SIMD-, MISD_, MIMI
Mynrrr.rupoqeccopbr Lr MyJrbTr4KoMurbKlrepbr. czcrevru c (

pacnpeAerreHHofi rraM.f,rbro. MA4A- apxrrreKrypbr. Mpp-cucreurr. K

CI4CTEMbI " META-TONAIIbIOTLIH| .

qVTQIIEHrdfl,

peMeHHbIe

bIX

bIIbIX

)LICTEMbI.

qefi 14

LCTEPIilbIE



3. Ocu os H bre rroH flTur 
''a 

paJrJr eJr b H brx aJr rop r,rrMo B

PacnaparJreJrr4BaHr4e anroplrrMo.B Ha ocHoBe AaHHbrx. pacn

€Lnropr{TMoB Ha ocHoBe 3a4a..r. Asro\,ra'rr{qecKoe paclapanrerusadue

npr{MeHr4MOCTr4.

CreneHr rIapaJIJIenu3Ma qI4cJreHHoro anroprrrMa" Amopnrtra c

3epnncrocrr. YcxopeHl4e z sS$er<u4BHocrb napaJrJreJrbHoro aJrropr4TM

3ar<on AnrAals 14 ero npaKTuqecrcwfi. cMbrcJr.

4. Cralnaapr MPI

HasHa.reH ue vr krcr opvfl pa3Btrrr4fl craHAapra. My.nrrznnalQo

H93ABnCIiIMOCTb OT .'I3blKa.

Knac czS z KaL\ufl, Syur<qufi MPI. F as oBrre rr4 rrbr .rlaHHbrx.

I4uugvrwru3arJLrrr43aKpbrrzeMpl-npoqeccoB.

KonauyHzKaqr4oHHbre onepaqv n rarra (TorrKa-Toqr(D).

KonrexruBHbre olepaqz[4 rreper€*rr4 AaHHbrx B rpynne rrpou

Pa6ora c lpyrnaMlr rpoqeccoB 14 K:oMMyHrzKaropaMr4.

llpoz:no4Hue (nonrsonarelrcxae) rvlbr IaHHbrx. y
pacrraKoBKa.

(DopuzpoB aHr4e rorroJrorr.rr4 npoqeocoB.

a6opa:ropHue pa6orsr

Jla6oparopHan pa6ora J\bl

3naKoiucrso c MPI. Hacrpofixa cpeAbr nporpaMMupoBarrkrfl.

nporpaMMy Ans orpeAeneuzr ooulefo r{r4cJra npoqeccopoB (Mpl_co
LrHALrBkrAyuLJrbHofo HoMepa npoqecca (MJpI_Comm_Rank), nrrno Aa u

Knacrepa (MPI_Get Processor l\ame).

Jla6oparopHaq pa6ora J\b2

Harucarr [porpaMMy, r4crronrcy,{ 6noxupyrorqze KoMMyHr4

$yHrquu (MPI-Send, MPI_Recv), peanr{3yroqyrc anropr4rM repeAarr

no AByM KOJrbrIaM: rreqerHbre [poqeccopa o6pa:yror 1 rolrqo, qer]rbre

Mo4rzSzqlrpoBarb rrporpaMMy, r{croJrbayro $ynxqurc MpI S end

etrlrBqHpre

fpaHI,rrIbI

BAKIBAHLIfl.

HHOCTb 14

Hanzcarr

m_Size),

H y3noB

I4OHHbIE

AaHHbrx

BTOpOe"



Jla6oparopHan pa6ora Nb3

I4cnonrsy;r Qynrcqzu MPI_B c ast/MPI_Gather/MPI_Al lgat

Harrr4caTb rrapaJrJreJrbHylo [porpaMMy,

cKaJrf,pHofo yMHolKeHlrfl. BeKTopoB.

Jla6oparopHan pa6ora Nb4

1) Peanu3oBarb [ocJreAoBaremnrrfi

BeKTOp, nonyqrzTb 3aBncuMocTb BpeMer{r4

MaTpkrrlbr.

2) Pean[sonaru napaJrneJrrsrrii crpoqHo-oprre.Frrr4ponannrrfi

yMHOXeHVfl. MaTpUrIbr Ha BeKTOp, BbrrII4OJIlrTb BpeM.rr pe€urrr3aquu ar

4, 8 npoqeccopax Ann pa3Mepa Marpr{rlbr or 100x100 ao 1[000x1000.

3) BuvzcJrraTb ycKoper{He ra sdl$eKrrrBHocrb napanJreJrbuoro

IIO CpaBHeHr4rc C nOCJreAOBaTeJrbHbrM B 3aBr{Cr4MOCTr4 OT pa3Mepa MaTp

JladoparopHas pa6ora Nb5

1) Pearu3oBarb nocneAoBaremnrrfi

MaTpr,rqy, [oflyrrnTb 3aBrrcr4MocTb BpeMeHr4

MaTpr4rlbr.

2) Pearzsosarr napanJrenrnrrfi ropr{rM yMHoxeHlrfi

Marpkrrly B cryqae, KorAa 1 vrarpzqa crpoqHo-cJrc)r4cro, a 2

pacnpeIeJleHbl no npoqeccopaM, BbIIIIICJII4Tb BpeMf peailLI3aIIVlI alr

4, 8 upoqeccopax AJrr pa3Mepa Marpr4rlbrr r)r 100x100 ao 1000x1000.

3) BuuracJII,Irb ycKopeHrle z e{rdleKrr,rBHocrb rrapaJrJreJrbr{oro

no cpaBHeHl4ro c nocJreAoBaTeJrbHbrM B 3aBr4cHMocTr4 oT pa3MepaMutpLt

5. OEPA3 OBATEJIbHbIE T'EXI]IOJIOIITI4
. JIEKI{I4OHHO-CEMI4HAPCKAS c?rcTeMa ooyqeHr4t

neKIII4oHHbre I4 ra6oparopHbre sauxrun);

o o6yqeuue B M€LJrrIX rpynlax (errnonnenue ra6oparopHrr

rpynnax LI3 AByX unu rpex venoner<);

o u acroP- KJraccbr (4evro ncrp arlkl fl, na r a6 0paropHbrx 3aHflTvrflx

peaJrr{3yroqyrc napaJrJreJrb+rbr

anfopr4TM yMHoxeHlrfl

peaJrvr3arluv anf oputTN4a

€rJrfopr4TM yMHoxeHufl. M

peanrr3arlnu anrop r4'rMa

pacr{era ?I npoeKTvrpoBarrvrfl orlrr4qecKr4x l[er€Lnefi z olrz.recKr4x clrcre

I,lHUI{TIOB

I ScAtter

aJrfoprrTM

Tpr4rIbI Ha

pa3Mepa

anfopI4TM

lta ua 2,

fopr,rrMa

bI.

IIbI HA

pa3Mepa

r4ubr Ha

IIEJII{KOM

aua2,

rOpIzIT'Ma

UI{OHHbIC

pa6or B



. rrpr4MeHeHrle MyJrbrr4Merva re)GoJroriafi (nponeAeHr4e

ceMr4HapcKHX salnstuit c npHMeHeI{HeM r(oMrrbrorepHbrx l
AeMoHcrparlraoHHr;rx ponrlKoB c noMolrlbr{l rpoeKropa ulu 3BM);

r us0opMallr{oHHo-KoMMyHr4Karqrr4oHHbre rexrroJrorvz

nu$opvraqr4oHHbrx rexnonorzfi AJrfl MoHr4ropr{Hra reryuefi

cryAeHroB r4 KoHTpon.r snanzfi).

6. OIIEHOTIHbTE CPEACT'IBA AJIfl TEKyIUEIO KO
Y CIIEBAEM O C TI4, IIP OME}ITYTOITHOIT ATTE C TAUIIM IIO

o c B o E Hwfl IkICIII4[II4HbI ]t{ yrIE E H O - M E T OA]ArI
OE E CTTEIIE HI,IE CAM O C T O.fl TT] JIbHOIZ PAB IO TtrI C] TY

a) Boupocbr K pefiruHn-KoHTpoJrro:

P eilmuu;t - Ko Hmp o tr u Ne I
l. Karze cyulecrByro'l eArrHtrrlbr lr3MepeHr4.rr npor43BoA

llpzne4ure LI3BecrHble Bavr oIIeHKrr upoI43BoArzreJrbHocrrr Bbrr{r4

cr{cTeM.

2. flpuneAure n,naccn$uKarlllro BErCOKOnpOr43

BbIIII4CJILITeJIbHbIX CIICTeM fIO OpfaHI{3i}rIHI{ OnepaTI4BHOI4 IraM.flTI4

AOCTOI4HCTBa 14 HeAOCTaTKLI KaX(AO|O KJIaCCa CI4CTeM.

3. lIepevucJII,ITe apxI4TeI(TypbI Bbrrrr4cJrr4TeJrbH,brx czcreM

rlac cud u KarfLrv @ruuu a.

4.fiafire cpaBHrlreJrbFryro xapaKrepr{crr,rKy MoAen.rrM

AaHHbrx kr napanlreJrr43Ma 3aAaq.

5. C$opuynupyfire onpeAeJreHlre crerreHr4 napannenu3Ma

ycKop eHr4r z e S Q eKTr'r BHo cr u nap anneJrbHoro €urf op 14 TMa.

6. Onpe4eJII4Te cpeAHIoIo crolroHr, nap€LnJreJrv3Ma €urropraTMa

c Kanqp Ho f o yMH olK eHLrfl, B eKTop oB, yMH0)KeHr{.rr M aTpr4 rlbr H a B eKTop.

7 . flpuyeAr4re rrpr4Mepbt. nJrropr4uuon, o6laAaroqax riAeanbHo

I]apannenr43Ma.

CMbICJI.

8. Brrne4u're Qopnryly 3aKoHa l\nr4anr u ro.scHr4re ee qecnufi

kI

T4

bIX

rii

('

yc

MEHOHlIE

BAEMOCTI4

JI'I
TAM

OE
HTOB

rHocrz?

I,ITEJIbFIbIX

cofJIacHo

pr4TMA,

BAHLIfl.,

CTCIIEHbIO



P e ilmuu e - Ko H mp o tt u Np 2l

9. tr-IpzaerI4Te TIpLIMepLI JloK€ulbnrbrx u rno6€urbrrbrx KoMMVHT{Kaur4oHr{brx

Qyurcqzfi MPI. Otluqze 6noxupyronll4)rctr u He6roxupyroIrlzxcr sBI3oBoB

10. yHr<qzrz prHLrr\krurkB arltrJr u 3aBeprrreHr4f MBfI rrporpaMM.

Onpe4eleHr{e KoJr r4rrecrBa Lr pa.Hra npoqeccon. llpzuep.

1 1. (Dynrqzz npuervralnepeAar{u coo6ulenuii Mex,Ay

[poqeccaMr4.

12. fpyuuonrte (rollexrzrHue) B3ar4MoI(ei4c'rsvs. Pacburxa uenoro

coo6rqeukr.r lpoqeccaM. C6opxa AaHHbr]t or rrpoqeccoB.

13' fpyulonrte (rollexrznnr.re) B3azMoAeficll-rlus: Paccrrnxa .racrefi

coo6rqeHzr rpordeccau. C6opKa qacrefi coo6rqeHLrfl o rrpoqeccoB.

14. @ynrqraz rIoAAepxKI4 pacnpereJreHHbrx,oneparlkrii: BbrrroJrHeHrre

fno6alilIbrx ouepaqrafi c Bo3Bparorv{ pe3yJrbraroB B rnanurrft npoqecc,

BbIrIoJIHeHze uo6albHblx onepaqufi c Bo3BparoM pe3ynr,TaroB Bo Bce npoqeccbr.

C unxp oH v3ar\Lrfl n poqeccoB.

Peitmuue-KoHmponb Ns3

15. Tulrt AaHHrIX Et MPI: 6asosrre w rpor43Borrrbre" Cnoco6rr

KoH arpyr4 p oBaHur np or4 3 B oAHbr.K rr4rro n. f [pzuep u.

16. vrar<c'sxaLrpacnar:oBKa AaHHbrx s MpI" llpunaep.

17. fpyurrr npoqeccoB. co:4auure HOBbrx rpyrtr. lloryveuze
zuQopuaqr4r4 o rpynnax. llpuMepbr.

18. Konavr;/nzKaropbr. llonsrne MHrparKoMMyr{uKaropa pr

ITHTepKoMMyHI{Karopa. Cos4alHvre KoMM)'HtrIKaropoB, yAaJIeHI4e KoMMyHr4KaropoB,

o[epaIIHI4 HaA x:oMMyHI4KaropaMH. Qynxquz Anfl LrHrepKoMMyHHKaropoB.

llpranaeprr.

19. Tonolorzu rpoqeocoB. [ercaproea roroJrorrz.rr. @ynrcqux c1Bv.i,3.

@yHrcqrax p as6ueuvtx. llpznreprr,

20. Tononorrzr4 npoueccos. Tonororn.rr rpaqpa. oynxqza pm pa6orbr c

OTNCNbHbIMII

TO rro Jr of r4 efi rp as a, @yHrqrar onp ere JreHH.'{ TLrilA TO rr OJr O f 14 r4 .



6) 9rcsandeHarlr{oHHbre 3anaqu :

l. Hanunr4Te rlporpaMMy, I4crlo.rrli3yr 6nor<zpyrc[rue KoMMyHuKaurroHr]bre

Synxqzz (MPl-liend, MPI-Recv), pearrr43yrouyrc cne4yroulrzii rlrrropr{rM: Ha

HyJIeBoM npoUeocope uHlru;lz.anv3r4pyerc.s nepeMeHHa.fl (flo4t a); uynenofi

lpoqeccop paccblrlaer nepeMeuHyro a BceM [poqeccopa]vr, B <ruo.{ah caMoro ce6n:

IIocJIe flonyqeHHtl nepeuenHofi a BC€, rrpoqeccopbr lpn6aurrcr K seft caofi

wH4LlBkr4yalrUrrfi HoMep v nepeAaror Ha uynenoil npoqeccop; uynenofi

[poqeccop lloflyltaer or Bce)( npoqeccopoB AaHEbre n BbrBolzr Ha sKpaH B

Sopvrare: HoMep rrpoqeccopa, ilepecJraHHoe r4M 3HaqeHr4e nepeuenuofi a.

2, Hanutlure rrpofpaMM)/, IIcrtoJrbSiyt onoKr4pyroxllre

KoMMyHI4KaUI'IoHHbIe Synrqrau (MPI_S enLd, MPI_Recv), pe€Lnr{3yr{)u{yro anrop11rM

IlepelarlI4 AaHHIIX rlo KOnbIIy: oqepeAuoii npoqeccop AolKr4.qaerc:n coo6qeH7{ or
lpeAbrAyrr{efo H froToM rrocbrJraeT cneAyrcrqeMy npolfecc.r.

3"Hanzurztre nporpar4My, I4cllonb3yr r(oMMyrJr4KarluorrHbre SyHxqan
(MPI_Isend, MPI Irecv), repeAaroulyn 4nyuepurrfi Maccr4B Me)r(Ay AByM,

rpoqeccopaMkr.

l.Hanuruzre lpofpaMMy, I4cnonb3y.rr KoMMyHr4KarIrzoHHyro Synxquro
(MPI-Sendrecv), peanla3yloul/Io aJlrclprrrM rrepeAarrr4r AaHH.brx flo Konbrly:

ovepe4uofr [poqeccop Aoxl4llaerc{ coo6rqeuu-r or rrpeAbrAyrrlero Lr rroroM

[ocr,rJraer cneAyrorqeMy rrpoqeccy.

e) CauocroqrerbHat pa6ora crJ/AeHToB:

1. llo4roroBKa K TeKyrrleMy KoHTpoJrro 14 ilpoMex)/roqHofi arrecrarlun.

2. llo4roroBKa K la6oparopHbllvl pa6orau u orfopuneuae orrreroB rro
pe3ynbraraM LI3 BbIrIoJIHeuHs. KouTpolh ocyqecTB lrfle1afl Ha 3aHf,T4flx B Br4ne

ycrHbIX orBeroB Ha Bonpocbl rlpeloAaBaTeJr{ IIo coAepxa]Hrrro orr{era.

3. Pa6ora c AononHr'Irelurofi nureparypofi rio BorrpocaM, rrbrHeceHHbrM Ha

caMocro-rrreJrbHo e r43yrreHHe. Konrponb o cylqs grBJr.rrerc, rra 3 ar{er.e.

1) locroraHcrBa r4 HeAocrarKkr sl\4p- u MFp- apxr4reKryp

BbIIIHCJII4TEJIbHbIX OI{CTEM.

2) Crnraul4e IIoHflTrafi upoqe cca v rroroKa B oneparlr4oHHbrx czcreMax.



3) llpo6reMbr cr4Hxp oHn3arfukr 3aAarr ilpu ilapaJrJreJrbHoM

[pofpaMM[poBaHr4kr.

4) Crangapr OpenMP. Ha:Ha.rerrne.

5 ) Cyrqe crByroulr{ e p e €Lnr4 3 arl kru cr aH1apra MpI.

6) llpororonrr o6ueHa AaHHbrMr4r MelKAy npoqeccaMr4.

7 ) Vlcto nb3 oBaHr{e yrr4Jrr4rbr MPIItun.

8) Orna4r<a napaJrneJrbHbrx npzloxenufi ,

9) MeroarrKa oueHru s$Ser<rr{Brrocru srr.rzcreHzfi .

10) Pealzgaqkrfl.MarpuqHbrli aJrropr{TMoB cpeAcrBaMLr

11) Pacnpe4eJreHHoepeueH.rzeara$SepeHrlr4aJrbHbrxy

Pacnpe4eJreHure BrrAoB caMc)cro.rrrelruofi padorrr

IIICUI4IIJII4HbI:

MPI

IABH

TO

wLu.

pa3Aena

Ne

nln Pa:4en Ar4 crlunnr.rHbr
Bza ( PC

(1) (t 13)
I BeeleHrle 2 2
2. Apxurexrypa pac[peAeJreHHbrx Br,rqr{cJrr{TeJrbHbrx

CT4CTEM
2 1 6

3. O cHosHrre rto H.arl4.rr lapaJlneJrbHbrx uurf op raTMo B 2 6
A

20 4 10
Bcero 26'r.. 76 24'r.
Ilpurvrepnbre reMbr KypcoBbrx pardor:

1) r{racrennoe perreHr4e cpe.qcrBaMr4 MpI AByMepHofo H

'paBHeHrr.rr rennolpoBoAHocrr4 MeroAoM rrp oloJrbHo- IIo ilepevHo fi lpot

2) rfuclennoe perxeHze cpeAcrBaMr4 MpI AByMepHoro H

p aBH eHr4.rr rerrno np oBoAHo crr{ c n oMo rrlbro cxeMbr p acqenn eHvrfl,

3) 9zcleunoe perxeHrre cpeAcrBaMr4 MpI AByMepHorc, Hl

paBHeHI4.q renJlonpoBoAHocrtl c noMoulblo cxeMbr rrpeAr.rKTop-KoppeK,

4) .Iucreunoe perreHr{e cpeAcrBaMrr MpI rpexMepr{oro

paBHeHr4{ TennonpoBoAHocrkr o noMorrl.sro .f,sHofi pa3HocrHofi cxeurr

5) r{zcrenuoe perreHrre cpe,{orBaMrr MpI .qByMepHoro

lyaccona r{Teparlr4oHHbrM Mero,AoM 3efiAens

6) 9uclenuoe perxeHrre cpeAcrrBaMr{ MpI AByMepHoro

$accoua MeroAoM 6noqHrrx utepaqnit

:nnefinorc

HKI4

rzHefisorc

unefinorc

nr

zuefiHoro

paBHeHr{t

PABHEH14'

M

A

ypaB

ypaB

ypaB

ypaB

llyac

llyac

fo



7) Mo4enupoBaHue cpeAcrBavrz MPI rpoqecca Bsau\,roAefi

r{acTI4II C IOTOKOM fa3a

8) 9zclennoe perreHr4e cpel:crBaMr.r MpI

nepeHoca

ABYM€P.HIOTO

9) Brr.{zcreHr.re paHra npor43Bonsuofi Marpr4rlbr cpeAcrBarr,rvr M

l0) Moaenr4poBaHrre cpeAcrBavrz MPI npoqecca rpoxox,Aequ.rr

qepe3 nnacTLrHy.

7. )^IEEHO.METOAI4IIECKOE I4 I4HO OPMAUIIO
o E E C fIEq E HI4IL AI,I C III4II JII4IH bI

a) ocuonnas Jrrrreparypa

1. JIesuH, l\4. lI. llapallenbHoe rporpaMMr{poBaHr4e c r{

openMP f3ner<rponnufi pecypc] I NI. |I. JIesuH. onexrpon.

AaHHbre. M. : I,lHrepner-Ynnsepcrarer zuQopv:arlraoHHbrx

(I4HTyI4T),2016. 133 c. 9'78-5-94774-857-4. p

http : i/www. iprb o o ks hop .ru I 522 | 6 .html

2. AHroson, A. c. llapanJreJrbHoe rporpaMMrrpoBaHr4e c r4crro

rexHoJrofnu MPI f3ner<rpousufi pecypc] I A. C. AnroHon, - 2

3nenpon. TeKcroBbre Aa[rHbre. M. Zurepuer-Y

IzlnQopuar{zoHHbrx Texuolorufi (WITYI4T), 2015. - 83 c. - 222

P eNzir,r Ao cryra : http : //www. iprb o okshop. ru/73 7 0 4 .html

3. Typanruyr, K. A. llapanJreJrbHoe rrporpaMMr4porlaHr4e c noMo

C# fSlerrponnufi pecypc] / K. A. 'Iypanruyrc. 3-e krc;..

reKcroBbre raHHr're. M. : I4urepuer-Ysznepcr4Ter z.n@op

TexHororuir (I/J..IT'YVIT), Afi llu 3p Me,qx{ a, 2019. - 1 89 c. - 978-5

2. - PeNzvr Aocryra: http://www.iprbookshop.ru/797 1 4.html

6) 4ouo"rrH[TeJrbHaq Jrnr eparypa :

1. . Kynzrcon I4.M. Texnolorr4u paspa6orKr{ nporpaMMHor.o

Arrfl MareMarr4qecKofo MoAeJrr4poBaHa:fl szsnuecxzx npoqeccoB.

Zcu oms o BaHLre cylepKoMnbrorep oB, o cHarrle Hnrx rp a@ r{Fr e c KrzMr4 yc I4TETflMU

I

ueftrpoHon

f, rBepAbrx

ypaBH@Hr4.rr

3OBAHI4EM

TCKCTOBbIC

nororufr

AOCryna:

BAHI4EM

e u3L.

uBepcr4TeT

-8397. -

blo s3brKa

eKrpoH.

OHHbIX

s06-

IICqEHI4'

9acrr 1.



I

l3nerrpouunfi pecypc]: yve6n

TeKcroBble ,qaHr{bre.- Houoc

rexuz.{eclfl4ft yHr4BepclzTerl

http : I I www. iprbookshop.ru/4 5 A 4 4 .

2.Mogetm pacnpeAeJreHH

Touopron B.B. - M,: @VI

http : //www. studentlibrary. rulbook/

3. Boraqes K.Io. ocnoerr raparnenbHoro nporpaM

f3ner<rponnrrfi trlecypc]: yre6noe noco6ue/ Eora.res K.Io.---
reKcroBbre AaHHbre.- M.: ELIHOM. Jla6oparopvrfl, zuauuir, 2AIS.

Pexuvr Aocryna: http:llwww.iprbookshop.rur20702.- oEC (Ip
naponrc

e) IIporpaMMHoe o6ecue.reHrre H: I4nrepHer-pecypcbr:

l. IIa6oparoplu llapannerbHblx zHsopnraquoHHbrx rexHoJrorr4

r c cn eI oB areJlb c Koro BblqrlcJrr{reJrbHo ro rleHrp a Mf y http : I I p aral I e I .ru

2. MPICH: a high performance and widery portable implemen

Mess age Passing Interface (MPx) standard. https ://www. m pi ch. orgl

3 . opuruH€urbr craHAapra MPI : http ://www.mpi-for um. orgldo cs/

8. MATEPIIAJIbHO-TEXHPIIT]D CKOE
AI,ICqUIIJIIIHhI

JlerqzouHbre ayAlrropr{r4, ocnauld,nHbre AocKofi (p;nr MeJra

3KpaHOM AJrf, npoer(rlr4oHHbrx cr4cTeM, rrp,oeKTopoM r4 noyr6yxou.

Aygu'.puu AJrf, npoBeAeHH{ ztauntuit, ocuarqdnurre

NEPCOHZIJIbHbIMI4 KOMIIbIOTEPAMkI, O6IE4ZHCHHbIMI4 B

BbIrrI4CJII{TenbHyro cerb u yKOMUIeKTOBaHHbIMT4 neo6xruuMbrM

rrpr4KnaAHbrM nporpaMMHbrM o6ecueqeHr4 eM.

SnerrpoH.

T4JIU

pcrneHnnfi

AOcTDina:

pecypcl I

AOCryrra:

vpoBaHkrfl

Srexrpou.

343

ks>>, ro

HayvHo-

on of the

.html.

TIEHI{E

MapKepaJ,

MCHHbIMZ

K€tJIbHYIO

HbIM U



rro HanpaBneHr4ro

3ase.qyroqufi ra$e4pofi

HanpaBneHr4r 02.03.

3ane4yroqzft xa$e4pofi

3ane4yrorqraft xaQ e4poft

3aseayroqraft xaQeapoft

foAa

Pa6o-ras nporpaMMa Ar..rculrnJrr4Hbl COCTiIBJICHA B COOTBETCTBTII4 C

bH MarHKa pl uH0oolta

Pa6ouyro rporpaMMy cocraBr4Jr I]M
(oulo, ro4nracr)

(uecro pa6orrr, 4olxHocrr, @I4O,

flporp arr,rnaa pac cMorp e*a u ogo 6peua Ha 3 aceAaHrau rca(f e4prr oullM
flpororor J\!1 or 03.09.2018 roaa

Pa6oqas [porpaMMa paccMorpeHa

Peqenseur
(npe4cranzrelr pa6orogarelx)

flpororor Nsl or 03.09.2018 roaa

llpe4ce4arerrb KoMrzccala

Pa6o.rar rrporpzrMMa o4o6pena ua

flporo r<or sace AaHLrfl, na(f e4pu J\b

Pa6o.ras rporpaMMa o4o6pena na

flpororcor 3ace1a:uprs. raQegprr Jrlb

Pa6oqas rporpaMMa o4o6peua ua

flporoxol 3ace.4aHr.rr xa$e4prr No

(OAO, uoanucr)

JIUCT TIE P EYT B EP TTAEHI,Ifl
PAE OrrEIz rlPorpAt{Mbl AI4 CrII4rrJIr4HhI

nc)

u o4o6pena Ha 3aceIaHr4Lr y.re6uo-rraero4z

vvI

y.re6Hufi ro4

oT ___ foAa

yve6Hnft ro4

yue6nuft ro4

parelru C.M.

Apaxelrur C.M.

OT

@I4O, nognucr)


