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q[cJleHHbre MeTOAbr B cJI MIIC AoJIx(HbI rlpoeKTl4poBarbct KaI( cI4creMLI [apaJIJIeJIbHbIX I'I

sgaLINaoAefIcrBYIoilIIlx M co€ioft npoqeccoB, AorlycKaroqux uc[oJIHeH?Ie Ha He3aBI4cI{MbIX

e aJIfop[TMI{rIeCKue t3bIKI4 14 cIrcTeMI{Oe [pofpaMMHoe
rpoueccopax. flPtlueureu

1.

florpe6nocrb PeIITeHL

H rIpI4HIII4nUaJrbHafi

cxeMe rfon Hefirr'rana - 38
cr{creM (MBC). Izlcuons

cytuecTBeHHO yBenI'IqI'IBaTb

p agBvrTr4fl . K O MrlbroTepHoro

o6o6ueuue rPaAn{uounofi

o6ecneqenlle AoJIxHr,I

c r,IHXp o HI,I3 aIIUrc v B3ALrMo 14

flpe,4uelovt PaccM

Kpyra BorpocoB. I{em rY

rrapaJIJIeJIbHOfo IrporpaMMl4

TaKXe npaKT[rrecKoe I,Ie [p]IeMoB I'I TeXHI'IK

)
,{uc{znwtua

ocuosHofi nPo(|ecctl

nsr6opy.

Aucquurutua
TeooeTI,IqecKID( AI{CqIIIIILIH

KoMnblorepon, AlroPu
Cucrevnoe u nPI{KnaAHoe

opr{eHTI4pOBaHHOe flpo

3Harb YcrPofioreo Il rrpu

anroplrTMax I'|t Crpyl(Typax

ypoBH{.

,[ucrtznnuna 0oP

.4esTeJIbHo cTI4 KBaJIplt(pI4qI4

B paurax Yue6uoro lPo

IE JII,I O C B O EH VIfl , IVICI\LIII JIIIHbI

cJrc))KHbIx [pI'IK4aAHIIX 3aAaq c 6olruruvt o6reuou elt'rrlcreHflfi

rHocrb MaKcl4M?nbuoro 6rrcrpo4eficrnutr "KJIacc[qecKI4x" - rto

[pIrBeJII,I K TIOflFJIeHI',IIO MHOlofl polleccopHblx' BbIr] rIcJI[TeJIbHbx

ruue TaKIzx cpeAcrB Bbltll4crl4Telsuoft TexHI4I(I4 rlo3BoJlfler

por{3BoAHTeJIbHqcrb 3BM npu nro6oM cylqecrBylouleM ypoBHe

iopygonanur. llpu 3ToM, oAHaKo, ueo6xoAutvto "lapaflrerbHoe"

flocfle,{oBarelrnofi - TexHoJIofpII4 peIIreHI4 fl' ganlaq ua 3BM' Tax'

eqrlBarb co3AaHr{e ilapanJlenbHblx npofpaMM' opfaHI'I3OBr'IBarb

r43yqeHl{e nepequcneHHof o

cocrolaT B I'I3JIoxeHpII4 MareMa'TI'IqecKI{x tuoAeneft I4 MeroAoB

tecKr4 a coAepxarelltro-uero"{uqecK}i cBs3aHa c ptIAoM

r4 npaKrr,rK rlpeAllrecrByrotue.o flepl{oAa o6y'lstttt (Apxurexrypa

v a*,uru3 cJrolKHocTI,I, Jferrr.u I4 ]vIeToAbI IIporpaMMIIpoBaHI4'fl'

rrporpaMMHoe o6ecneqeHI4e, OnepaunouHble cncrettalr' O6lexruo-

nponauue). [nr ycneurupro ocnoeHl{fl I(ypca cryAeHrbl AoDI(HII:

nn. tpyururoHl'IpoBaHt" pevt, I4Merb rIpeAcraBJIeHIae o 6agoerx

MareMarl4Koii u raH$oprraalunoii (OllK- 1 );

. cnoco6Hocrb rc pabpa6oTKe aJlroputt'"ttn']* I4 IIporpaMMHbIx perneuufi s o6rtacru

cr{cTeMHOro I{ Upnrna4noro [pofpaMMI'IpoBaHI't' MaTeMaTI',I'ecKI4X, Iau$optuauI4OFIHbx 14

rrMfiTarlr4oHHbrx vro,4ereft, co3AaHlrro l,rusoprvrauiaoHHux pecypcoB rno6allur'x ceteft'



cJreAyloque pe3ynbraTbl o6ptxloBaxl4s :

1.3uars: rlacouQuxaql{n pacflpeAeneHHblx

noBbllueHLISII]poI43BOA[TenbHocTUBbIqI',ICJII',ITeJIbHbIX

napaJIneJIbHbIX aJIfopI{TMOB ;

BbIqI4CJII4TeJIbHbIX CICToM' MeTOAbI

CI4CT9M, IIOAXOAT'I K IOCTpOOHIIIO

p acilpeAeneHHblx tlJIropI4TMOB ;

2. Yuerr: caMocrosreJlbHo lI3BJIeKarb rIoJIe3HyIo

pa3nr4qHbx t4 crorIHIrKOB, [pI4MeHflTb I{3yqeHHbI

3. Blanerr,: HaBbrKaMU r4CfrOJrb3OBaHLl:q coBpeltenuptx cpeAcTB peIxeHI4,I

3aAarr Anfl 0I,ICTeM c pacnpeAenenrrofi fiaMs'rblo'

4. CrPyKryPA I4 C9AEPXAHI4E AI|CUUIJIIIH6I (MOAyJIII)
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JTEKIII,III

1. Ile.nu ll 3aAarlu BBeAeHlrf uapa.n.ne'nr'uoft o6pa6orrclr AaHHbIx

1.1. HeobxoArrMocrb

Orpauuueutle uarcuvrallnoft 11poI'I3BoAI'Irel[nocru oAHonpoqeccopHblx 3BM'

flocrosHua.f, ueo6xoAlltvtocrb pelrreHl4fl 3 olI(HOcrI4 coBpeMeHHbIX

3BM (npo6nerr,mr "6oJttutolo nr'rsona"). Horo pelKllMa pellreHl{fl

3atrarr. An:roua'rugallllfl yrIpaBJIeHlIfl pac cucreM' Texnuqecxlle

rp e6onauufl rro cHuxeHr{ro cToI,rMO CTII I,I IIOBbIIIIeHI4IO H4IeXHOCTI{.

1.2, VIcr oplrfl BBeAeHuq rl ap arreJlrr3Ma

ENIAC, IBM-70 1, 7 04, 7 }I,ATLAS, CDC 6600 i 7 600, ILIAC IV' Cray- 1' 3nr6pyc'

1.3. Pag.rruqr{e MHOfo3aAarIHbIX, [apaJIJIeJIbHbIx II pac[peAeJIeHHbIX errqucJleHuft

1.4. IIp o,6.ireMbI rrcrloJrb3oB aHuq rrap aJrJreJrrr3Ma

Cy'ecrnonanue nocneAoBaTeJIbHbIX aJIfopzTMon (sanou An'l'qans)' Ilosrluleuue

npor43Bo,qr,ITeJlbHocrl,I [ocJIeAoBaTeJIbHbIx KoMIIbIoTepoB (saxon Mypa)' llorepu Ha

sgauN,{o,UeficTBtre kr nepeAaqy AaHHbD( (runoresa Mllucxoro). BHcoxas cToI'IMocTb

napaJrnenbHbrx clrcTeu (sarou fproura). "fJ[ocle4onaTeJlbHocTb" cyruecrnyrcilIilX aJIIOpI',ITMOB I{

rrpofpaMMHOrO O6ecnerreHr4fi. 3as[cuivtocm 3QQeLu4BHOCTI'I flapannenbHbfx' Bblrlucleriufi or

yrrera oco6esuocrefi alnapaTypbl. cloNnocrr pa:pa6orxu napannenbHblx anropl4TMOB'

Tpy4o errar<ocTb [poBepKr4 rrpaBr,rn bHo oTLI flap anneJIbHbIX np of p aMM'

2. Ilpunqurrbr rrocTpoeHIIfl IIapaJIJIeJIbHbIX BbITIITcJII{TeJIbHblx clIcTeM

2.1. Ilyru AocrrrlneHr{s [apaJrJreJrlr3Ma

(DyuxqraouaJlbHble BbItII4cJII4TeJIbHbIe ycrpofiofna' MuoroypoBHeBafl lI MoAynbHas

11aMqTb. Konneftepnrre tr BeKTOpllIbIe B6ITMCJI9HI4fl' flpOUeccOpurte MaTpIIqbI'

Muoroupo{egcopHble BbIqI'IcJII4TeJIbHbIe cI4CTeMbI C O6rqefi 14 paClpe4eneHnOfi ilaMsTblo

(vrymruupoqeocopbr r,r MynbTr{Kc)MIIbIOTepbr). MranpoupoqeccopHble cI{CTeMbl'

2,2. CtocaoH UOCrpoeHIIfl MHOfOIIpOqeccopHblx BbIqI',ICJII{TeJII',HbIX CIICTeM

cxeurr KOMMyTaqr.rr4 (noluax KoMMyTaqus - o6qas IIaMJITb, IIepeKpecTHbIe

KoMMyTaTopbI, JIoKuUIbHbIe cxeMbl KoMMyTaIIull - O6111afl ]|lII4:F'La, poIIIeTKI'I' xnacrepu)' Agalu:

rrapanJreJrbHbrx anfoplITMOB II TI,IIIOBrIe TOIIOJIOTIaII dxevr xolruyTallnfl -- KOJIbIIO' ttutteitKa',

pegreTKr,r, nolntrfi rpa$, runepxy6, Top, AepeBo. Aunaparnafl' peuIu3alq:llfl' Ia flpofpaMMHa'fl

9MYIfl UI4q TOIIOJIOIHI{.

2.3. Bulu rrap aJrJIeJrbHb'Ix BblqncJrlrreJrbHblx crrcreM

cyuepSBM. MuororpoqeccopHble BbIqlIcJII4reJIbHbIe KoMrIJIeKcbl (MBC)'

MTTOTOUAUTI,IH}IbIE BbIqI,ICJII'ITEJIbIIbIE KOMIIJIEKCbI. CETN 3BM'

llpnr'reprr coBpeMeHHbrx BbrcoKorrpor{3BoAr,ITeJlbHbx BrMIIoJII{TeJIbFIbIX cl4creM (Cray

TI32,IBM SF2, HP Exemplar, ASCI RED). CyneprorvrnblorepHble BbIqI4cJII4reJIbHbIe cLIcreMbI

s PoccHIa.

2.4. Knaccll$lrrcaqun M BC

Cucreuaruru Oru'Inna u llloPa'

Xoxnu u flxecxoYua'
2.5. Oqesrca rpou3BoAl{TeJrbHocru MBC

o6rqee Bbrpax(eHr,re AJIfl OIIeHKI'I [pOI43BOAI4TeIbHOCrI4 AIIfl peBHofo T]ZIIA MBC'

MaxcuualtHas (nraxonar) npoI43BoAI'IToJIbHoCTbl Creneul rrapaJlnenl{3Ma (4luna

erbHaq [por,r3BoAr4TeJrbHocTb. 3Ha-{euuq IloKa3aTeJlefi' IJtg ps4a

Ilororu AaHHIIX (xorr'rau4)' Cttpyrrypuafl' Horaws



3. MoAe;IupoB aHI{e rr aHa;rrr3 rlap aJrJreJrbnrrx n[luuc'nenufi

3. 1. Moae;ru nap aJrJreJrbublx Bbltrl{cJrrrrefl bHblx clrcreM

KorunlroTep C HeOfpaHlrtreHHbIM napallella3MoM (napar<orurllrorep)' Mo'4elu

MHororrpoueccopHblx cI4cTeM c g6Uefi I4 paclpeAenennofi naMsTblo' MoAelr rounefiepuofi

CIICTEMbI.

3.2. Moge.rrb aJrroprrrMa Il Br{Ae rpa$a f ronepalrq - ouepaqtlutt

Ilpe4craueHue aJIropI,ITMa B nu4e rpatfa IIOTOI(a AaHH6IX' Pacnucaurae flapaJlnenbHblx

BbrrrucreHr4fi. I-Ioxasarenb BpeMennoft croxcHocrr{ anropr4TMa. ouesxa BpeMeHr4 BbrrroJrHeHr4fi

aJrfopllTMa Ant napaKoMllbloTepa (upe4em'uoe paclapafllelunauue) V [nfl' cI'IcTeM c KoHeaIHbIM

KoJrr{qecTBoM tlpoqeccopoB, 3anucnuocrr oIIeHoK oT ToIIoJIorlIII rpaSa anrOpI'ITMa' I4

neo6xoAllrrlocrr, orrTLrMr{3aIIIIlI cTpyKTypbl rpafta' cuoco6H IIOJIyqeFII4s oIITI4MaJIE'HO|O

p aafi:lrcalkrg n rt'Iflcr eHl4ft .

3.3. Moaerb rlapairJreJrbrlblx BblqlrcJleHuft s utrAe cerlr flerpl{

ocuosH,sle T|oilflT:l|f, Teop],II4 cereil |Ierpu' I,Icnolrgosagne cereft fierpu AI|fl' oIftloaHng

napanneJlbHblx BbIaI[ Cltes1i't.,{eUOnCrpaIII4g OCHOBUT1X npO6leM 11apanJleJlblfblx SbrquCIeHI'Ifi:

cI,IHXpoHI43 Ar\r4fl , 83aI',IMOI',ICKJIIOqeHI4e' 6lottuponra (ryunxu)'

3.4. Mogelb IIapaJIJIeJIblIbIx BbIqIIcJIeIIufi s suAe rpa{a "upoqecc-'pecypc"

llonsrrae , npoqecca. cuuxpon v3alJlrfl IIapanJIeJIbHbIX IlpoqeccoB' Aunapar co6bITI'Ifi'

llpurr.rep peanl{3auul{ B onepallnonnofi c}rcreMe Unix'

Bsar,rNaor,rprrroqeHr.re [afraJrneJrbHr;Ix flpoqeccoB. Kosqenqu's peoypca' Mexanngult

B3aI'IMOI4CKrroqeHu{: anfopplrM l]exrepa', ceivraoopn ([efircrpa)' MoHI',IrOpr'l (Brapr)' Ilpxvepu

peureHr4r cTaHAap'IHbIX 3aAarl B3aI{MO}IcKIIoqeHus: xOlrqenofi 6y0ep' npO6leua \gvlTurerur vl

rI,Icareru".
BgazuoAeficTBl{e [apanJIeJIbHbx IIpOqeccoB IIOCpeACTBOM MexaHI'I3Ma flepeAar{[

coo6rqesraft. MexanflsMbr nepeAatlfl: oqepeAu, [orIToBbIe flIJ\trK:?., nOpTbI' Ilptznqul paHAeBy B

fl3blKax AtafiOKKAM.
llpoonenarr ssauN,IOAefioTBI4.f, rlpoqeccoB' floHgu't e TyIII4Ka vr ycIloBl',Is ero

BO3Hr{KHOBeHr,]IS. llpeAornpaueHl,Ie TyIIIITOS. AJlropurrvr 6aurupa' o6napy)KeHl'Ie rynl'IKOB rI

BOCCTaHOBJIeHI',IQ COCTOfl HI4fl rlpoqeccoB'

MnorosaAa.fiuft pexuu pa6 oru 3B M raK 'IaciHr Ifi' Cnyuafi' napanneJlbuofi o 6p a6 orKI4'

4.Ilpurrutunsrpa:pa6o.t]KllIIapaJIJIeJIbHbIxaJIIopI{TMoBIIIIpofpaMM
4.l.Orleurcaest[ercrnBflocTI{napaJIJIeJIbHbIxBbl[Inclerrufi
floHag'rens e$Qercra pacrapann elwrBaHufl. (ycxopeuae)" 300errusHocrb

LrcrroJlb3oBaHlrt BbIqIIcJII{Tellrroft CuCTeMbI' CnOcO6u OIISHIS4 noxa:arelefi' OCnOeHlle

xapaKTepr{cTl4.Kr4 BbITII4CJII4Tem'uofi c}IcTeMbI' BJII4fiIOUIUe Ha BeIItqaHbI ycKopeHl4fl vl

e{Qerrunuocru (apxurerrypa, KOII{IIecTBO IIpOIIegcopoB' TOIIOJIO|I4g KaHaJIOB IIepeAaqI4

AaHHbIX).

4.2. OqeHKa KoMMyHunaquounofi

Xapaxrepucrl4Kll ronolorufi celu
TpyAoeMKocrrr IIapaJrJreJrbHbIX aJrf opr4TMO]B

nepeAarll,I AaHHIIX. Alropurl"lr'I Mapilrpyru3a\trr4'

MeroArr repeAaql4 AaHHsIX.

AnaJIus TpyAoeMKocTI,I ocHoBHIJX oflepaqllil uepeAaql4 AaHHbIX' flepe4aua AaHHbIX

MexAy AByMfl rrpoqeccopaMl4 CeTI4. oAunoquas I',I MHOXecTBeHHafl paccblnKa coo6udeuzft'

Onepaqur qljtKJlllqecKoro cABI{lla'
fl TorIoJIofI'IH KoMMyHI'IKarIzoHnofi cpeAbl'

I,II4 PeIIrerKu ua rnnePr<Y6'



4.3. Vp onulr p ac[apaJrJreJIrlBaHI{r BblqrrcJreuuft

pacuapzurn eIrurBa14re nuwrclenufi Ha ypoBHe KoMaHA, nrtpaxteuufi, [porpaMMHbIX

rr,ro4yleft , orAeJIbHo BbIrIo JIHfl eMrrx g aAanuil'

4.4. Srarnu flocTp o eHrrfl rlapaJIJIeJIbHbIX aJITOpIITMOB I{ IIp olp aMIM

Brr6op [apaJIJIeJIbHoro anIopLITMi]. Pea;114saqus anropl'ITMa B BI4A9 napalnengrofi

rrpofpaMMbr. IlocrpoeHr4e lrcrloJnrseltofi npofpaMMbl Anfl llapaJInelHrofi BbIqI'ICJII4TenSnofi

cr{cTeMbr. IlapanlelrHoe }rcrroJrHeH}Ie UaUUUnOfi [poIpaMMbI' Hacrnue [ocTaHoBKU: n;t6op

orrTr4MaJrbHoro aJrropr4TMa ,.nfl. xouxperuofi BbIr{HcJII4Tellgoii cI4CTeMbI, Haxo}I(AeHI'Ie

nalUyuurefi TSIIOJIOTIII4 BbIqI'ICJIIlTellnOfi CI4CT9MII Infl peIIIeHI4t onpegelennOfi 3a4aqr'

pacfl apaJIJIeJIhBAHI{e CyUIeCTByIOilIeTO aJIf opI4TMa'

4.5. TexnoJrof rrqecKrre ac rreKTbI p acuapaJIJIeJIIIB AHl{fl

[exoryrn,Cqulll4rl anropl,ITMa Ha IIal)anJIenbHO I4CIIoJIHteMbIe Sparueurrr sbt'IucrteHufi'

Pacupe4eleuge t 3aLaH][{iI IIo flpoqeccopaM Lr 6alancnpoora' Cuuxponz3aUl4'I u

B3ar.IMOIrCKnrorre4I4e' opraHusa[u.t B3aLIMOA eficrsus',

5. Cucrervru p arp a6orKrr rr ap aJrJreJrbHblx [p orp aMM

5.1. CorgpHl{e cflequaJrrl:]upoBaHlrblx q3bIKoB rlporpaMMupoBaHus

Anropurryiu.IecKrft ssHK OKKAM. O6qas xapaKrepncrl{Ka rpaHcllblorepa' Kouqen

rpoqecca n OK$AM, MeroArt KoHcrpyrpoBaHl4s arperl{poBanHblx npoqeccoB' llpuuqun

trepeAaqll AaH]flbrx Me)r(Ay rrpoqeccaMl,I. llpurr,rep [poIpaMM Ha an]lopplTMllrlecKoM fl3

OKKAM. ]

5.2. Pacniup eHI{e cyuecrBylouux q3bIKoB rlp orp aMMrrp oBaHr{fl

o6uras xapaKTeprrcTr4Ka apaJrJlenbHblx pacurnpeunfi anropl4r'l\4l4r{ecKofo fl3blK

(DoprpaH. AnroMatu.IecKas BeKTopII3aIII4fl Lr pacnapanneIrIBaLII4e' Ilpo6leuHo

opueHTIrposaHHBte KoMnI'InflTopEI.

o6uras xapaKrepr4cTr4Ka cTaHAapTa openMP. CogAasIae napan,IIeJIbHbIX O6lacrefi

Pas.[eleHue BbIqI,IcnI4TenbHOfi Harpy3KI4 Me]KAy noroKaMI'I' I>a6ara c AaHHrIMI'I

Cunxponur a1\Afl.. (Dynrquu v [epeMeHHble oKpy)KeHI4s' Cpanuure'nsuax XapaKrepqcrl4

rroAXoAoB rrapaJrneJlbHolo [porpaMMIIpOBaHI4fl AJI.I cI4cTeM c paclpel(e:renuofi V o6rU

TIAM.f,TbIO.

5.3. P asp a6 orrca crrequa;rI{3rrp oBaHHbrx 6n6luorerc

Cucrevra pVM. KouueruIufl napaJrJrensnoft nupryanbHoft BbrtIlIcJIIr:TenI'Hofi MaIIII'IHbI

ee rrpeAcTaBJreH[e B BrrAe pacnpeAeJleHnofi HeoAHopoAsofi cucreubl KoMIIbIOTepoB'

flpe4cr,aueHze nporpavuuofi cI4CTeMbI Ha BI{pTyaJIbHOfi MaIIII4He' ocuosH

npof p aMMHbre npr,rMr,rTr.rBbr clrcTeMu PVM. IlpuNaep [cIIo JIb3 OB aHvIfl .

Cucreva MPI. O6rua,{ xapaKrepl4crl4Ka' flo4'qepxra

lapannenbHbrx Bbrqr.rclureneft rlpu noMOIqU [epeAarlla coo6uenraft.

MOAEJI.A 83AI4MOAE

Ocnosurre [porPaMMH

rrpl{MITTLIBbI cI4 creMbl MP I. Ilpuit'tep }Icrronl: oB aHl'Ifl '

OprauusaUllfl BrITII4SJI uufi Ha MHororpoqeccopHofi cI{cTeMe Parsytec PowerXplo

llcnorsgoeaHlle TeXHoJIorIall Kpocc sMynflIII4I{ rryL: pa3pA6Orxe ilapaJIJIenbHbIX llporpaM

Kosqenqu.s Br{pTyanbHbrx [poqeccopoB 14 KaHaJIOB nepeAarlu AaHI]bx' Bupryalsu

TorroJrofu[ cr4creMbx: r(oJrbllo, JrIaHeftKa, 3Be3Aa, pe[rerKa, AepeBo. ourcleurle [porpaMMH

rrprrMnTl'tBbr, llpzuep ucrloJlb3ol]auvfl"

6, flapa.r.relbHbre qucJIeHHbIe aJIfopLITMr,I U[Ifl peIIIeHIIfi TIIIIOBbIX 3ail

Bl,rqucJrlrTelrHoft MareMarrrKlr
I

6. 1. O 6 rirue cIIo co 6br p ac[ap aJrJreJrr{B aHrrfl aJIf OpInTM OB

l



BsrsnreHue $ynrcqvonalrnoft He:laBr{cI,IMocrI,I orAenbHblx dlparuenroB anropl4TMa

(uapannenn3M rcoMaHA). feouerpuqecKoe pa3AeJIeHI4e BbIqI,IcJIeHIlfi (napaJrJIeJII43M 4atrnr'rx)'

I4ep apxuuecKas AeKoMTIo3I,IIII{fl o 6pa6omu AaHHrIX.

6.2. Oprafrll3aIIIIfl IIapaJIJIeJIbHor0 IICIOJIHeHIIfl peKypcl{BHbIx BblqHcnenufi

llpo6nerr,ra peKypcr4BHofi gaeucfiMocrr4 erarloB g6pa6orrcu AaHHrIX' KacraAuas cxeMa'

floAxoA Anr 11ory{ e1rrfl. acvwrrrorrarrecKra HenyneBoft eS$exuIBHocrI{. MeroA Oyrca' llpnuep

.[ns Bbrrrr4cneHlI.fl tIacrI,Ir{HbIX u o6rqefi cyMM.

6.3. IIapa,irJIeJIbHbIe qlrcJ1eHHbIe aJlropl{Tuu luuefi noft alre6pu

Cnoco6rr ' paz6ueuut Marpr{q (ropusonramnar, BeprllKarbHas, 6loqnue cxeuu).

MeroAu Bbrr{ficreHv.fl npor{3Be reHvrr Marprrq c rIcrIoJIb3oBaHI'IeM pa3HbIK cxen'r pa":6ve'Hrrs'

Marpr4rl. O6ecne.reH[e rrpeAerbHo Aor]ycrl4Moro IIapanrIeJII43Ma. O6parqeuue Marpl{q'

flapallelrHr,re MeTOAbr p elreHr4s cr,rcTeM ruru efi nblx ypanuenufi .

6.4. fIaqa.n.nelr,H[,re qr{cJreHHb]re aJrfopIITN{bI peIIIeHIIfl

ypaBHeHrrfi n uaprnr'rx [porr3BoAHblx

flapallellHa.a peanr{3aur{fl rrpsMbrx v IITepaquoHHbIX

ausQepeuquanb4brx ypanueHufi B qacTHbrx npou3BoAHllx. AHaIzs

e Q S errunuof o p?3Aenenus o 6lacTr,r o[pe,4eneHr4 s pelllaeMblx 3 aAaq.

6.5. IIap?"rJreJrbHbre qlrcJreHHbre aJrfopIITMbI MHOIOuepnofi

onTIIMII3AUHII i

XaparrepizcrrrrrecKar cxeMa rrpeAcraBJIeHI4{ Mero4on rlo6albHoro nol{cKa. Obruufi

rrpr{Hrlr{[ pacna$a-rrneJrr,rBaHu.s MeroAoB. OIIeHIca e(fQerrranuocrl'I BBeAeHI4s TIapaJIJIeJII{3Ma:

eQsexrunHocrl 6esrrs6rrrorrHocrb. Cuuxpouubre v acuHXpoHI{bIe BapI4.aHTbI arlropzrMoB'

Onpe4eneHrae Haillyuurr4x rorroJrorufi suqucrzrelrnofi crlcreMbl I'nflpeNM3aIII4Ir Mero.qoB'

JIABOPA:TOPHbIE PAE OTbI

l. parpp6orna [apaJrJreJrbHbrx rrporpaMM c rrcroJrb3oBaHrreM unrepdle

rrepeAaql{ coodrueunfi MPI
Mranu-MPI (crapr, Quurarn, nepeAarla I{ npl{eM coo6qenufi)'

llpurraep 1: Ha.{amHatr napaJrneJrbHafl rlporpaMMa (ueuarl Ia4enruQnraro

fipoqeccoB) - 3aIIycK (loxa-nrnufi, paclpeAeJlennrrfi). Oqesra BpeMeHI4 EIIIIoJIHeHI'I

rrpofpaMMbl, CI4HXpOI{14 3arJr4g) KOJTJIeKTI'IBHbIe OnepaIII4I4.

llpzrvrep 2: gucnenuoe I,IHTerp[poBaHI'Ie- co3AaHIIe ilpOeKTa Ha ocHoBe roToBo

TzcXOAHOTO TeKoTa IIporpaMMbI, U acrp oft ra Ouqnft , KoMnLInfl IIIzI , 3 aIIyCK.

llprauep 3: Cr<anapnoe [por{3BeAeHI,Ie BeKTopoB (cauocroxreJlbHoe sa.4auue 1)'

2, flparcrurcyrrl rro paspa6orne [apaJrJreJrbHblx aJrfopIrTMOB V',t' rpofpaMM AJI

p eureHus 3 aAaq BbltrlrcJrl{Te;rrnofi MareMarl{Krr

O6sop 6z6nuorexu MPI: ycraHoBKa, Hacrpofira; cxeMa QyuxqnouzpoBaHl'Iq"

llpnnrep 4: Perueuue sa1Laq pacno3HaBaHllt o6pason (nrnoluenne 3a\aHufl' n

pyKoBoAcrBoM fl peroAasarerq).

flpuryrep 5. VnanoNeHr,re M.arpr.rrl, JreHTotlurrfi alroputtu (canrocrorreJlb,Hoe zagauue2).

llprzruep 6. Yir,tuoxteHlle MaTpI4II, drto'IHrre cXeMbI pacrpeAeneHl'Is /laHHbIX (anro

gnt[ Q ep eHIII{aJrbt{6lx

MelroAoB peIIleHI4t

pa3nocrHbD( CXeM AJI'

MH O f 03 KCTp eM aJr b ltr o rr

rvrerotroB Parali
Oorca u Keuuoua).

3. IlparcrnKyM rro rrcrroJrr,3oBaHrrlo Subluorerc [apaJrJreJrbHblx

AJrfl pellr eH ug zi1a'l BbltlrrcJrrrrelsnofi

O6goo 6u6wrorenu Paralib: Ha3HaqeHlle, KJIaccbI peilraeMblx 3a4aq,
Ipa3paoorKl,l. 
i

I

i

rrpr4HIII4I
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llprarlrep 7. @yurUlru 6u(5nraoreru Paralib Als yMHo)I(eHI4q MarpI4U rpl4 OnorIHoM

" (alropl'Irutt Oorca rr Keuuoua): cxeMa peurvr3arr4v'
cnoc AaHHbLK" (aJIfopI',ITMbl tl/UKU4 A l\srrrr\rfr4)' w'\wrvrq yV.*LL\J*\L'L^)

Teop $errznuocTtr, BIITIIICJII,ITeIrHEI9 SKCII9pI4M9HTbI.

IIBHOCTI,I rIoToKoB rlepeAaql4 AaHHbx, ocyuecTIlJUeMbIX B XOAe

rrapaJIJIenbHbIX BPlr{uolegufi B C)I'IcTeMaX C paolpeAeleHnOfi [aMtTbIo' C [0IIOJIb3OBaHI'IeM

t4HcrpryeHranurdfi 6u6nuorexz ParaScope'

4. flpamriaKyM rro orIeHKe e{Senrungocrl'I ilaparreflbrlblx MeroAoB AJIfl pa3ublx

rouo.rorufi MHOxOIIpoqeccopH[,rx BbIqIIcJIIITeJIbHbIX CI{CTeM

Xaparrepucrlal(a [porpaMMHofi na6oparopuu ParuLab rar I4HrerpvpoeaHHofi crcTeMbl

An.f,[poBeAeHr,r.flBbrqucrl{TeJrbHbxsKCrrepprMeHTOBCnapaJIneJIbHbMI'IMeroAaMI',IAnfloIIe]rKI4

ux erfQeru,IBHocTI{:

r,r e KJI aC C a p elx aeM bIX 3 AI:Ac^ V 3 a,.Arg.l1le II ap aM erp o B 3 aIAq4,

o Btr6op apannenbHoro MeTOAa perreHr.rfl 3AI:AIqIU Lr uacrpofixa 3Hax{eHI'Iu

Mo.4eru
3AI.AHU9

AAHHbIX

BbIqI,ICJ]

e MHofonpoueccopHbrx BbrqprcJrlrTeJrbHblx C?ICTeM (nrr6op TOIIOJIO|III,

rrrlecTBa la npoI,I3BoAI4TeJIbHocTH rlpoqeccopoB' nrt6op MeTo.4a IIepeAaqI4

g a1alr4e Ko MMylu I4 KaIIII o H H blx x ap aKTep u cru x c er z ),

a rparpnuecKr{x r.rHALrKaTopoB Als ua6lroIieH]/^fl.3a llpoqecooM IIapaJIneJIbHbIX

ufi (oocrOrHl{e ,UaHHbIx Ha 1lpoqeccopax cI4CTeMbI' IlepeAaua rauSopMaUI4I4 IIo

CeTLI, TgK orIeHKa pelxeHl4f, ltcxoAuofi Bblr{t4 cJII4Telln ofi zagauu )'

[Ipo r4e gKCnepr,rMeHToB B pelKrrMe vwLrTar\u!\ nuuucleHlafi; IIoIIlafoBbl

TIOCJIEA rrurrff (nenpepsrnHbrft ) u ur.rKrl{qecK uit (cepuirullfi ) cnoco6u upone4eura

SKCrrepl4 IITOB; oAHoBpeMeHHoe tsbIIIoJIHeHI4e HecKoJIbKI,IX gKcIIep[MeHToI} B peXpIM

fl BpeMeI{}I Anjt pa3HbIX BapI{aHTOB TOIIOJIOII4I'I BbITII4CII'IT'enbHOfi CI4CTeMbI

rIapaM B 3aAarrl4, KOJII4qecrBa npoqeccopoB Ir r.II.,

o AHarns JrbraroB c zcrroJrb3oBagr.reM cseAeHlafi I{3 }I(ypHaJIa sKcnepIrMeHToB; oIIeH

BpeMeHa pellleHl4t 3aAaII B 3aBI.{CI,IMOCTI4 OT pa3MepHocTl4 3AAAI{Id V KOJII4II

npoqeccqpoB; nocrpoeHr,re 3aBr4curuocrefi ycKopeHHs u es$emuBHOCTI4 IIapanJIeJIbHbI

nuuuclekufi,
o llpose.n:eUue sKcIepI,IMerHTOB B pexl,IMe peaJlbHblx IIapanneJIb'HbIX BbItII'IcneHI4fi

BbrrroJIFIeHI4e napanneJlbHblx nporpaMM B BilAe MHOXeCTBa He3aBI4CI{MbIX rlpolleccoB

oAHoM npoqeccope; yAaleuuufi AocTyn K MHorollpoqeccopHofi BbIrIllcJII4TeJIbHo

cr4cTeMe (rnacrepy); cpaBHeHI4e TeopeTLIr{ecKI'IX oIIeHoI( u pe3yJ1bTaToll peanbH

BbFII4CJIITTeJIbI{bIX 3KCrIepI4MeHTOB.

MelKAy TIOTOKaMLpacnpeAeneHI,IelvJl(irlyrq .t,-br'l'xlvJrvn4{r rvrv/\AJ

llpuruepi 8: CxanxpHoe IIpoI{3BeAeHHe BeKropoB' flo6alrnue I'I JIoKaJIbI{bIe

f trrrvnngtlaqrrrtrq

AAHHb]

rroToKoB. Kpzrrluecxne ceKIIuu lIoCTyIIa K pa3AenfleMbllu AaHHbIu' ClIuXpoHIBaI\lrfr'

Ilpurraep 9. VlrHoNeHr{e MaTp}rq (napraaurbl pacrapal rfleilvBalJ]Idfl' BJIOXeHIIlpuryrep 9. Vrr,rHoNeHI{e MaTp}Iq (napraaurbl pacrapa111e;I6Ba66fl' BJIoxeHHbIX

caMocro.rreJlbHoe :a4anrae 3).



pe[reHuq 3aAarl

llpunaep

coprktpoBKI4

[penoAaBareJlfl).

AepeBa, rIolIcK

guOSepeuql{arl

peiIIeHLIfl AI4

cucreu c o6

perrleHI{fl,

TO}ICtrECTBEHH

CXEMbI BbIIIIICJIE

orrepeAu 3aAaH

cr4cTeM c pacn

BOJIHOBbIE CXE

I{CIIOJIb3OBAH

peIIreHuq

9. IIpa
uHoromepuofi

O6qa"s

pa3nurlHbIX

flaparrelsHoe

HayqHo-TexHI4

BOCCTAHOBJIEH

cI{cTeMbI

BbIq}ICJIEHU14,

rrpoAonll(eHlle B

6. IIpa

flpuuep

7. IIpa

O6utas

MeroArt

Mero.4u

Ilparru

BbIIIOJIHEHI,IC B];I

lapaMeTpoB I4II

8. IIpa

O6sop

12: Vusorxen
pyKoBoAcTBOM rI

oIITT4MI{3aUI4I{,

IIOCTAHOBKAM. ]N

lrlcuon

vuorouepnofi o

(MHOfOKpI4Tep14

llpanrn



. MacTep- r,t (4euoucrpaul{fl ua la6oparopHblx 3antrllflx npuHIII4noB pacrleTa 14

rrpoeKT[poBAHr4fl qecKI,Ix aeralefi 14 orlTl{qecKux cucreu);

. TIPI{M MvnbrLIMe.n:I{a rexnoloruil (npone4euue TeKIII4oHHbIX saustuit, c

c noMoulblo

. JIEKIII4OH

ra6oparopntre
o oOY'IeHI{e

rp€x ueloner);

[pr{MeHeH14eM

rrpoeKTOpa unlr

6.

YCil

a) Bonpoc

5. OBPA3OBATEJIbHbIE TEXHOJIOII{I'I
HapcKafl cI4creMa o6y'renu{ (rpa4uquoHHble IreKuI4OHHbIe

MaJIbIx rpynrax (nmolueurae na6oparopHblx pa6or B rpyrlnax r{3 AByX I4nI4

MrlbrorepHblx Epe3eHr:at1lztft 14 AeMoHcrpaIII4oHHbIX ponaKoB

DIIEHOIIHbI]E CPEACTB A I.J|fl TEKyIIIEI.O KOHTPOJI,fl

BAEMOCTI,I, ilPOMEXtyTOTIHOfr ATTECTAIdJ1II1I tIO I4I|OIAM

ElHi]/rfl , A A C qUIJII,IHbI U yqE E HO -IMET OAI',IttE C K O E

E CTIETIEHI,IE CAMO CT O-fl TEJIbHOfr pnn OTrI CIyAEHT OB

r< pefirunr-KorHTpoJrro :

Peilmuue-rcoumponu llbl
rpoqeccopu. OcrroeHble qeprbl RIS C- apxl4reKrypbl'

[por43BOAI,ITeJI]iHocrH npoqeccopoB 34 Cqer KOHBeLIepH3A[I4II'

S ynrcquonnpc)B aHI4t xoHeefi epa.

ycrpoftcrn: IU, FPU, MMU, BU.

MEHbIIIEHI4fl HETATIBHOIO BITLIflHYII'

MHOTO3A,4AIIHOC,TI4 I,I MHOIOIIPOUECCOPHOCTII CNEUI4AJIbHI'IMI4 I{HCTPYKIII4'M

OpraHnsaul4f, AaHHbx Bo BHeIIrHefi, natv'stu'

, BlIpTyaJIbHarI IIaMSTb, MexaHI'I3MbI TpaHcngqukr al.peca'

ssauN{oAefi cTBkrs. flpoqeccoB. PasAeIseNIas IIaMqTb, cerr'raif opr'r, cIIntaJI

rrlrlrKr.r, co6urus. 3a+a,ru (threads). cpanneuue c [poqeccaMl'I' Pecypc

o raHS Hiro-KoMMyHUKarI[oHHbre TexHoJror[]I (npuueneHue nn(fopuaql{oHI{bx

TexrroJloruft aln Hr4Topr,rHra TeKyrrleft ycueBaeMo cTr{ cryAeHToB I4 KOHTpOIS SnaUUft )'

1.

2.

3.

4.

5,

6.

Cynepro bre u cynepcKanflpHble npoueccopbl' BltAelenue He3aBr4cv

CISC- u RI
lIoerIureHLIe

OTITHMAJIbHO

pa6oratoun

MeroAsr

lIo44epx<ra

rpoqeccopa

lpoqecca.
Mexanugir,t

IIOI{TOBbIE

8,

9.

nncrpyrcqufi repexoAa

rrpoI43BoA ocrb npoqeccopa.

fIosrIureHI4e IIpoI43BOAI,ITOJII,HOCTI4IlpoueccopoB3acIIeTBBeAeHI,I,gK3Ix.ilaMflTI4'

e4uHrtft, fa xwit, c npr.uoft 3arll{cbro, c o6parHofi 3aIII4cb}o'

Opranusatlu

K3IXI,I.

Kgrrr-IIaMtTu. AnrOptITMbI 3aMeHbI AaHH6IX B Kslll-flalzl'sru' CneqllalbH

CorrtacosaH xeurefi B Mljlr,Tl4rlpoqeccopHblx crlcreMax c o6u{efi rlaMt:fbro'

BuArt un fipoqeccopHblx i]pxl'rTeKTyp.

10,

l1

12.

llporpavt lpoqeccop, trpoqecc. Ocuonnste cocraBJls]otuue rrpoqecca' cocrosH

rpnop flapauelruue [poqeccbr. cesgrrsaHlae. craruqecroe n [v]Ja}vllr

CBfl3bIBAH

BraArt pec B:aIIlapaTHbIe,[porpaMMHble,aKTpIBHbIe,[accllrtHble'JIOKaJIbH

pa3Aen.ueM , rlo cro gHHbIe, BpeM eHHbIe' HeKpI';ITI4lIHbIe' KpI4TI'ItrHbIe'

Peilmuue-rcoumPonu Ne2

1. Tunu B3a oAeftcreus [poqeccoB: corpyAHl'Iqarculue vr KoHKypI4pyIOilIrIe npo

(gaaa.I).Kpuruuecr e ceKuI4Ir, B3 aI4MHOe I'ICKJIIOIIoHI',Ie npoqeccoB

VcrosI4

Keuru



flpo6renu,
CocrosHlas Ir

Crau4apru tt
Yupaereuue

Pa6ora c cu

Pas.uerger,Ias

CevraQopu.

Co6rtuas.

IIOMOIIIbIO

10, Ouepegz

I{CnOJIb30BaH

I 1, Ynpaueuue
llputrrepu

12. O6seKrH cv
pthread-

acnoJrb30BaH

13. O6rexru cu

pthread_

14CtIOJIb3OBAH

14. llpzmep mult

1, Message P

MPI Finali

2. Koutr,tyHu

I,ICnOJIb30BaX

3. flonapuuft
I4CIIOJIb3O

Onepaquu

Ionomrnren
MPI Send

6. ,{ononn
MPI Isend,

7. Komterrunn
8. KorlrterrnsH

MPI_0p_
r4HTerpan.

9, Bpervrr e MP

10. llpumep MP

11. flonorn
MPI Gather

12. Ilepecrtlra
MPI_Type__

IICTIOJl

6) 3rcra

1. Hannrunte
(MPI_Send,

4.

5,

r4KaIOrVIe npl{ 0I4HXpOHI43 aIIUU 3AI:dl{ U lz.Iev ID( p a3peueHpl'f, "

eccav MexaHa3MbI rlepexoAa I'I3 oA4oro cocrosHI4fl B Apyroe'

UNIX-cucreMEr.

u. (Dyurquu fork, execl, exegv, waitpid. llpuuepr't yIcIIoJIb3oBa6vlfl'.

n, (Dyurqrar signal. llpuuep ncrloJlb3oB ar^vrs"

rrt. OyurcUrzru shmget, shmat, shmCtl, llpurtepu I4ctIoJIb3oBaH7'tL

quu semget. semop, semctl. llpuuQplt I4crIoJIb3oBanvrfl,

14MI{TIIBHbIS On:epaIII4I{. Oprauu:aqgfl B3apIMO 4eit9rsufl' K.III{eHT-

V,

msgsnd, msgrcv, msgctl.

fl.

HUVI, Oyurquu msggel,

3a;ialraM:z (thr,;ads). Oyurquu pthread-create, pthread'join, sched'yield'

JIb3OBAHI,Ifl.

poHI,I3aIIuI4 runa mutex. @yurqzra pthread_mutex_init, pthread_mutex_lock,

ptluead-mutex-un1ock, pthread-mutex-destroy. Ilpuruepu
_trylock,

poHlr3aIII4I{ rusa condvar. (Dynrqura pthread-cond-init, pthread-cond-signal,

broadcast, pthread_cond_wait, pthread_cond destroy. llpzuepst

thread-np orpaMMbl yMHo )KeHHfl M arpl{ubl Ha BeKrop.

Peilmuuz-xoumponu Ne3

ng Interface (MPI). O6uar crpyKrypa MPl-nporpaMMbl. (Dynnqnu MPI-I

Coo6qenH fl. vr vtx BIIArL

Ovnruzn MPI Comm size, MPl-Comm--rank.

o6ruen coo6u,eunsN,I[. Oynxquu MPI-Send, MPI--Recv.

Aa-BbIBoAa n MPl-uporpaMMax. Ilpnrrneprt.

rrbre Bo3MoXHocTLI Infl nollapHo1o o6uena coo6qe11us[dla. (Dyutcqu

MPI_Sendrecv-replace.

bre BS3MSXHSCTII Infl nonapHoro o6veHa coo6uleuu.stvlpl, (Dyntcqu

PI Irecv, MPI Test, MPI-T_Testany, MPI-Wait, MPI-WaitanY

o6*"n coo6ulenusnru. (Dyuxqnra MPl-Barrier, MPI-Abort,

o6uen coo6ulenusuz. (Dyuxquu MPI-Reduce,

MPI Bcast.

MPI AI

e, MPl_Op_free. llpurvrep MPl-nporpaMMbr, BbIqI,IcJI.flIOil1efi OnpeAeneH

-rrpofpaMMax. Oynr<qurE MPI-Wtime, MPT-Wtick. llpurr'lep ucnoJli3oBaHul.

-rrpofpaMMbl yM HO nteH ufl' Ma'IpvrrJbl H a B eKTOp.

bre BO3MSXHSCTI,I AJIS KonneKTI4BHofO o6ueua MaccI4BaMII,4aHHbIX. (DyHrIlu

MPI_All gather, MPl_Scatter,

crpyKryp AaHlrbIX. CosAaHue

Oynrqzu MPl_Address,

rlrroHHbIe 3aIIaqu:

HoBoro MPI-runa AaHHrIX

MPl_Type_commit, MPI--TYPe-

rrpofpaMMy, I,ICnOJIb3ys

MPI_Recv), perutusyroqYrc

6lorupyrorque KoMMyHHKaIdIzoHI{bIe

cneAylouufi alropurM: Ha FIyneBoM rI

cepBep c

Ilpuueprt

flpnrrle

llpzue

c noMo

free. llpn

QyUKIILT



neBofi Ilpoqeccop paccblnaer nepeMeHHyIO a

fl,; nocJle flonyqeHuq nepeMeHHoft a Bce

rpoqeccopg {rpu6auslor K Heft csoft r4H prB1r1yanrHufi HoMep I4 1lepeAalor ua nynenofr

npoueccop; rfyirenofi flpoqecoop nonyqaer or Bcex rpoqeccopoB AaHHbIe I'I BbIBoAI4r Ha

gKpaH u Sopnlare: HoMep rrpo(eccopa, rlepecJlaHHoe pIM 3HarreHile nepeMeHHol'i a'

z. ;;;";; rporpaMMy, r4crrorrb3yr 6nor<upyrouze KoMMyHr{r(aqroHHbIe synnurau

(MPI Send, MPI_Recv), pr3anl{3yloqyrc aJIfOpI4rM repeAaql4 Aa}IHbIX rO KOJIbUy:

ouepe^rrofi ,lpoU.a.oP Ao*ilAaeTcs coo6'IeHl{t or IIpeAbIAyIrIero ',t 
rloroM rlocblJlaer

cneAyroqeMy rlpoqeccy.

3. *tunrtrr. ,oJo.put*y, 1actloJlb3yq KoMMyHI4KaIIIIoHHIIe Syurqvu (MPI Isend' MPI-Irecv)'

IIepeAaro AByMepHbIfi uaocun MexAy AByMfl rlpo{eccopaMl4'

porpaMMy, ucronnsyfl KoMMyHI4KaIII{oHHyIo rpyunqnm (MPI--Sendrecv)'

peaJII{3yIO aJrropr{TM flepeAarru AaHHbrx rro KoJIbIIy: oqepeAHofi npoqeccop AO]Ifl4AaeTcs

rrpeAblAylrlero fl IIoToM rIO CbIJIaer cneAyloqeMy rlpouecc.'/'

bre reMbl KyPaoBbIx Pa6or:
r{e cpeAcrnanru MPI/OpenMP AByMepHOI'O nelUnefiUOfo ypaBHeHI{

MeroAoM npoAonbHo-nolepeqHoft nporonxn

2. 9ucleunoe Hre cpeAc,rBaMr,r MPI/OpenMP 4ryrvrepnofo HeJll4Hefiuoro ypaBHeHI{

TCIIJIOII c rIoMOIrIItrc cxeMbl paculellIleHfiq

llv

J.

4

5.

6

4. Hanr,Inzre

coo6ureHpls

n) Ilpunt
l. {uclennoe

TerrJIorlpo

9vcrennoe
TerInonpoB0
I{ucrenuoe

r{uclenuoe

r4TepaIIIroHH

9uclenHoe

ueroAoru 6n

7. Mo4eluPo
TIOTOKOM

t{prcrennoe

Buqracrenu

MoAen

Inacrl4Hy

r) Cau
1.

2.

I,I3 BbINOJI

al

caMocrot

TerInoIIpoBO c noMolrlblo gnnofi pa3HocrHofi cxeuu

perrreHlre cpe.IlcrBaMI{ MPI/OpenMP AByMepHoro ypaEHeHI4q llyaccoH

r4e cpeAcrsaNar MPI/OpenMP AByMepHOro nemane.ftHoro ypaBHeHI4

c noMoIIIlbIo cxeMbl TIpeAHKTOp-KOppeKTop

rrreHue cpeAOTBaMI4 MPI/OpenMP rpexMepHoro lunetasoro ypaBHeH

Mero.uoM 3efiAers

perrreHue cpeAcrBaMI4 MPI/OpenMP AByMepl{oro ypaBHeI{ut

Hbrx nrepaquu

r4e cpeAcTBal,rll MPI/OpenMP 1rpoqecca ssalaN'IoAeficrBl4l TBepAbIx qacTIIU

rrreHl{e cpeAcrllaMu MPI/OpenMP 4nyn'repHoro ypaBHeHI4'I nepeHoca

paHra rlp oI,I3B o Jlbuofi irlarpullbl cpeAcrBarvru MP I/OpenMP

ir" rp"^rrBaMr.r MPI/OpenMP npouecca npoxox1.e6vrtt uefirponon

r,Hafl pacrora cTyAeHTOB:

AroroBKa K TeKyIrIeMy KoHTponrc Ir lpoMe]I(yroqnofi attectaguu'

8.

9.

10.

oAroroBKa r naSoparopHblM pa6oravr ra o$opvneHl'Ie orqeroB no

,H?rs. KoHrpoJIb ocyqecrBJl.flerc.a Ha 3aHsrl'If,x B BIIAe ycrHbrx

pe3ynb'I'a

OTBETOB

Bonpocbl oAaBaTeJIfl rIO COAepxaHI'Irc OTqeTa'

c Aorlo,nHprrelrnofi nnreparypofi rro BorlpocaM, BbIHeceHHbIM

bHoe I43yqeulle. KourpoJlb ocyqecrBJl'aerc{ Ha 3K3aMeHe'

1)

2)

r)
4)

5)

[ocrouncrBet I4 HeAocTarKLI SMP- u MPP- apxl'IreKryp BbIqvcIII4reJIbHbIX

cI4CTeM.

ornuque tousrzft flpoqecca tr rroToKa B OnepaIIlIOHHbIX. CIICTeMax.

Ilpo6nerr,lu c'rHxpoHlr3 Ar]trrv 3AIiAT [pU [apaJIneJIbHOM IlpOIpaMM]IpOBAt:Ir4r4'

Cran4apr OPenMP. Ha:na'IeHre.

Cyutecrnyrolrll4e peann saqlzrv craH4apra MPI'



6)

7)

8)

e)

10)

11)

4. Br

r<ypconoft p

AeMOHCTpaIIT

rro coAep)I(aH

Pacupe,qe

llp ororo.lrt o 6ueua AaHHrIMI'I Meilqy rlpoqecc aN{ I4'

IrIc uo rr g o s alkre y rlrqrrrc u MP IRun.

O:rnaAra rIapaJIJIeJIbI{bIX [pplnoxteuuft .

MeroAura oqeIIKI4 sS Q errunno cru Bblquclenraft .

P earug aqut MarpI4tIHbIX anropl4TMoB cpeAcrealura MP I

PacnpegeneHHoe peilreHtle au$$epenul4anbHbx ypaeueuu ft '

foJrHeHpre sa1aHuf, rypconofi pa6ortr v IIOAIOTOBKa OTqeTa. 3autlra

6orsr (sauer/Hesauer) ocyqecrBn flarcfl B KoHIIe ceMecrpa n Qoptue

)HHoIo 3a[ycKa na 3BM peaJII,I3oBaHHOfi [porpaMMbl I'I oTBeToB IIa BoIIpocbI

IO OTIIETA.

eHl,re BrrAoB caMocToflTelrnofi pa6oru no pa3AenaM AHCIIL{1II,IH6I:

Ne

nln
' a3AEJI AIl CIII4IIJII,IHbI

Bua CPC

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

I I-{eru Lr 3aA

.4aHHbIX

qr naparrelsurlft o6pa6orrH 2 4

2. llpuuqunsl
BbITII4CJII,IT'E

rro cTpo eHllt natrr anJIeJIbHbIX

tbHbIX C'ICTCM
4 6

a
J. MoAerz na

CI,ICTEM

) AJIJIEJIbHbIX BbIIIIICJII4TEJIbHbIX 4 6 6

4. flpuuqunn
aJltopI,ITMO

paspa6orxl4 rlapaJIneJIbHbIx

i I,I [pofpaMM
4 4 6

5. Cncreurr p
lporpaMM

npa6orxn [apaJIJIenbHbIX 6 5 A-

6. flapannelr
Anfl pelxeH
BbIqI4CJIUTE

Ibre qv cIeHHbIe aJIropI4TMbI

:' TI4IIOBbIX 3AAAq

nuoft MareMarIztKLI

6 6 Aa 20

Bcero 26'r. 2I'a. 30 q. 20 q,

7. YIIEE

a) ocnonn
l. Anronc

MPI [3rexrpol{]
M. : Irlurepner-

2227-8397. - P

2. Jlenun,

ISnerrpouHuit
Yunnepczrer Z

851-4. - PeNur

3. Typam

[3ner<rpouHufi.
: Irlurepuer-Vu

2019.

htto://www.iprb

I O -MET OAI{IIE C K O E I,I I,IH O O P MAUI'I O HH O E O B E C IIEIIE HI4E

ArICqI,IUJII,IHbI
q Iureparypa
l, A. C. IlapalleltHoe IIporpaMMLIpoBaHI4e c I40IIOJIb3oBaHI'IeM TeXHOJIO|HI

srfi pecypc] I A. C. Anronos. -2-e I{3A. - Slexrpou. re6croBble AaHHbIe' -
'Hnnepcurer ?In(fopuaqlroHHbrx Texnonoruir. (LIHTYVIT),2016. - 83 c. -
xnrM Aocryna : http : //www. iprbo oksho p.rul 7 37 0 4 .html

M. II. llapallelrnoe [porpaMMI4poBaHI,Ie c I{cIIoJII3OBaHI'IeM OpenM

ecypc] / M. lI. JIeeuH. - 3lerrpoH. reKcroBble AaHHbIe. -- M' : I'Inrepner

r$opuaqnoHHbr.K TexHororufi (I4HTyl4T),2016. - 133 c. - 978-5-94774

Ao cryna : http : //www. iprbo oksho p .tul 522 | 6 .html

:yK, K. A. flapalnellHoe nporpaMMr,rpoBaHr4e c IIoMoIIIbro s3blKa c

ecypc] / K. A. Typaltuyr<. - 3-e r43A.- Slerrpon. reKcroBble 4anHrre. - IV

Bepcr{rer IrIn(popnraIIlIoI{HbIX Texuolonai4 (l4HTyI4T), Aft llu 3p MeAzi

c. 978-5-4486-0506-2. Penuru Aocryn

'79714.html
189

<sht



6) aouo"rt

1. Kynur<o

MATEMATI4qECKO

cyrrepKoMn

yue6Hoe

Honocu6tzpcruft

2. MoAeln
O143MATJI14T,

3. Tex

rpoqeccopon [3

i. JI

T4 CCJIE,IIOBATEJI

Passing Interface

3. Opurz

rrpoeKrII4OHHbIX

KOMrlbIOTepaMI{,

HEOOXO.III4MbIM

bHaq rurepa'rypa:
I4,M. Texnonorura paspa6orxu nporpaMMHoro o6ecueqenpls [Irfl
MoAenI,IpoBaHI4f, (pusu.recxzx npoqeccoB. Hacrl l. I4cno;1rsoeaHl'Ie

B, ocHaIIIeHHbIX rpa$nuecxnuu yOKopuTeItIMI'I [3rrerc:rponnlrft pecypc]:

Kynuron I4,M.- 3lexrpon. reKcroBbre AaHHbIe"-- HOuOCu6npcr:

IapcrBeHHblft rexHurlecruft yHI'IBep cl4r er, 20 | 3 .- 40 c.

pacnpeAeJleHHblx BblqllcJleHllfi [3nercrponHuft pecypc] / Tonopnon B.B. - M':

11.

s CUDA B llpllMepax: BBeAeHI4e B nporpaMMl4poBaHl4e rpaOI4rIecKI4X

nrponnufi pecypc] / CauAepc.{rx., Ksrqpor 3' - M. : AMI( Ilpecc, 20IL

e) Ilporpavt e o6ecneqeHl{e u llnrepner-pecypcbl:
pvfr llapannensnrrx r4HQOpMaIIrIOHHbrx TEXHOJIOII4IZ HayuHo-

ro BbrqI'I cJllrreJnbHoro IIeHrp a Mf y http : //parallel. ru

a high perforrnance and widely portable implementation of ttLe Message

MPI) standard. https ://www.mpich.org/

br craHAapra MPI: http://www.mpi-forum.org/docs/docs.htrnl'

8. MA'I PI,IAJIbHO-TEXHI,IIIECKOE OEECTIEIIEHLIE AI'ICUUIJIIIIHbI
Jlexquou bre ayAr{Top1ru, ocHalllenutre AocrcOfi (4ra uena IIILI MapKepa), erpaHoM Ant

cTeM, IIpOeKTOllonr u Hoyr6yxovr.

Ay4urop rt ilrlfl. IIpOBeAeHLIs, za:nsrufi' ocuaul€HHble cOBpeMeHHbIMI4 IIepcOHanbHLIM

AranennrruIl B JIOKaJIbHyIO BbIII[CnHTeJIbH]TO CeTb I{ yI(O MIIneKTOBaHH bIM

creMHbIM I,I npn:KnaAHbIM rlpo fpaMMHbIM o o ecr erIeHI4 eM'

2, MPICH



JIeHa B coorBercrBl'{I4 C Tpe}6oBa1krstMu ofoc

Ld

3aeelyloqufi

KOMI,ICCT4PI H

npororor Nol

llpe4ce4arelr

03.09.2018 roaa.

krccuvr

Pa6o.raq Ma paccMoTpeHa ra o4o6pena Ha 3aceRauuu yrc6HO-MeTOAI4'IeCrOfr

r4f, 01.03.02 lIpI4KJIanHat MareMarl{Ka LI I{HOopMarIdKA

AparelrH
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JI T,IC T IIEPEYTBEPXAEHAf,
A5 OIIEIZ IIP O IP AMMbI A}I C qLIII JIPIHbI (M OAY JIfl )

v.re6nHft roAPa6o'rafl rr,ra ogo6peHa Ha

flpororol na xa(pe4pu J'{b oT foAa

3ane4yroquft r

Pa6ouax tpo Ma oAoopeHa Ha yue6uufi ro4

flpororor nr r<arfe4pu No oT IOAa

3aselyrcuIlfi V

Pa6o.raa upo o4o6peua ua Yue6usrft ro4

llpororor s

3anelyroqzfi

nux xa(fe4pu Jt[e oT roAa


