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1. IIEJIIT O CBOEHtIfl IrilCW,IIIJrrrHhr
florpe6nocrb pelrrenl{t cJloxnbrx upr,rKJraAHbx 3a,4arr c 6ourrunu o6rervrolnr nrrqucnenuft

lr rlpltHul,mtraurr.uu orpanlrqeHHocrb MaKcrlMzlJrbnoro 6nrcrpoAeftctru.g "KflaccnqeeKllx" - no
cxeMe Qon Hefiuana - 3BM [ppIBenH K rrorBJreHr,rro MHorotrpor1eccopHbrx Bbrrrr{cJrr.rreJrbHbD(

cLIcreM (MBC). ?Icnonrsosau[e raK]Ix cps.qcrB EbrqvcJrrrrenrsoft Texur4Krr rro3BoJrfler

cynlecrBeHHo yBe[I4qvl]arb [pol,I3BoAr{reJrbrrocrb 3BM npz uro6oM cyrqecrByroqeM ypoBue
pa3Burrufl KoMnblorepHoro o6opy4onanu.a. IIpu oroM, oAHaKo, neo6xogranao "naparrerbHoe"
o6o6tqeurae rpaAllllI,rouuofi - nocJreAoBarenrnofi - TexnroJroruru pemeHrlr sa1axr ua 3BM. Tar,
qLIcJIeHHbIe MeroAbr B cnfrae MtsC AoJIXHbT rrpoeKTr{poBarbcs KaK oucreMbr [apaJrJreJrbHbrx r{

ssauNlo.4eficrByrolqvx MexAy co6oft [poqeccoB, Aorrycmarorqr{x r4crronHeHr{e Ha He3aBr4cr{Mbx

lpoqeccopax. Ipuuemxeurre aJlroplrrMlrqecKlle fl3brKr,r v o]rcreMHoe [polpaMMHoe
o6ecue'reHl{e AoJIXHTT o6ecneqrrBarb co3AaHve lrapuunneJrbHbrx [porpa]\{M, opraHr,r3oBblBarb
cI,IHXpOHI,I3arI[rc H B3arrMOI{CKIrOqeHI,Ie acrrHxpoHHbrx fll)oqeccoB r4 T.rr.

flpeArvrerorra paccMoTpeHrur HacTorrqero Kypca v. flBrrfleTcfl. r{3yrreHr,re ilepeql.IcneHHoro
Kpyra BorlpocoB. Ilenr Kypca cocror,rr B r,r3JroxeHnur MuteuawrqecKr,rx uo4enefi r{ MeroAoB
[aparIJreJIEHOrO flporpaMMr.rpoBaHprs, I.rrfl, MHofonpoqeccopHbrx Bbrqr.rcJrr{TeJrbHbD( cr{creM, a

TaKXe [paKTl4qecKoe ocBoeHl{e [pI{eMoB Lr roxHr.rK paspa6orxrd [apaJrJrenbHbrx nporpaMM.

2. MECTO Ar4crllr[JrrrHbr B cTpyKTypE orrorr Bo
,{zcqunnHua <llaparJreJlbHoe rlporpaMMr4poBaHr,re) HaxoArzTcr B Baprrar,unnofi .racru

ocuonuoft npo(feccuonrurrnofi o6pa:onarenruofi [porpaMMbr ]r orrrocr{Tcfl K Ar,rcnlr4r[Jrr4HaM rro
nu6opy.

fiuc4untmua rorlrqecKlr u coAep]KareJrbHo-MeroArlqecKu oBr3aHa c prAoM
Teoper[qecKrlx ALIoqIrTIJII,IH LI [paKTr,rK rrpeArrrecrByroqero replroAa o6yueuux (Apxraterrypa
KoMrlblorepon, Auropr.rrMbr I{ aflropr.rrMrrrrecrr4e s3brKr4, Teopur Bbrqr{cJrr4TeJrbubrx upoqeccoB t4

crpyKTyp, Ctpyxryprr u anropurMbl xorrrnrrorepnoft o6pa6orxu AaHHbrx, Cuorerunrre r,l

MareMarl,IqecKlre ocHoBbr cyfiepKoMflbrorepubrx rexHoJror[fi). [nx ycnerrruoro ocBoour,rs Kypca
cryAeHTbr AOJIXHbI: 3Harb ycrpoficrno 14 npr{Hrlr.rrrbr (pyur<quourdpoBaHr4f, 3BM, }rMerb
npeAcraBJIeHI{e o 6asosrrx zrnroplaTMax LI crpyKTypax AaHHbx, yMerb npuMeHsrb r3brKu
lrporpaMMr4poBa}Jns. BbrcoKoro ypoBHf .

,{ucquulllua Soprr,rnpyer gnauus. u HaBbrKr.r, neo6xo4raur,re B npaKru.recrofi
AetreJlbHoctz rna-uuollullpoBaHHoro cleqllaJrr.rcra, rr3yrraercr B KoHrIe reoperruecKoro Kypca.
B parrlrax yue6uoro npoqecca oHLr Moryr 6rrrr r.rcnoJrb3oBaHbr rrpu [oAroroBKe nrruycxnofi
rnanu(f uxaquounoft pa6oru.

3. K O MIIE TEHIII4I,I OByTIAIO IIIEI O C.fl , O OpMI,IpyEMbIE
BPE3yJTbTATEOCBOEHkTfl 4urclryrrrJrr4Hbr(MOAyJrfl )

B pe3yJlbrare ocBoeHn.f, Al{cqulrJrr4Hbr o6yrarorquftcx AoJrxeH AeMoHcrpt4poBarb
cneAyrout{ e KoMrreTeHrlr4r{ :

o roroBHocrbro aHarll,I3llpoBarb npo6nerrlrr v HarrpaBneHl{r pa3BI,ITr,r{ texsonorrEfi
rlp orp aMMr.rp oBamrrs. (O IIK- 3 ) ;

o cnoco6uocrbro ilpllMeHtrb n npo(feccuonanruofi ,4ef,TenbHocrr.r ocHoBHbre MeroAbr rr

cpeAcrBa aBToMarr43aIIuIa rlpoeKTr.IpoBaHrar, [por.r3BoAcrBa, ucnrrranzfi u oqenrKrd KaqecrBa
rporpaMMHoro o6ecneqeHr.rs (OnK-4).



B pe3yJrbrare ocBoeHl{fl ATIcIII{IrJrkrHbr o6yraroquftcx Aonxen AeMoHerpr{poBarb
cJreAyroq[e pe3yJrbrarBr o6paaonauu.r:

1. 3Harr: rnaccu(puraqurc paclpeAeJreHubrx BbrlrlrcJrlrreJrbHbrx orrcreM, Mero.(br
nOBhIIIIeHHt IpOI[3BOAI4TeIbHOCT]I BBITI]ICJIIITeJIbHbX CI{CTeM, IIOAXOAbI K [OCTpOeHI4IO

rrapaJrJreJrbHbx ilrropr,rrMoB (OIIK-3, OIIK-4) ;

2. Yprerr: caMocro.rreJrbHo I,I3BJreKarb rroJr*Hyro HayqHo-TexHnrrecKyro nnQopuaquro r43

pzl3rtlqHbrx vcroqHplKoB, IIpuMeHtTB [3yqeHHbre MeroAbr np]r [poeKTr4poBaHpil4 pacnpeAeJreHHbrx

aJrroplrrMon (OIIK-3, OIIK-4);
3. Bna4err: HaBbIKaMu rlcrloJlb3oBanr4f, coBpeMeHHbrx cpeAcrB perueHur Br,xqrrcJrr{TeJrbubx

3aAaq AJrf, ct4creM c pacrpeAeneunoft raMsrbro (O[IK-3, OnK-4).

4. CTpITKTypA r,r coAEplKAHr4E Ar,rCqU[JrUHbr (MoAyJrfl)
O6rqat rpyAoeMKocrb AI4cqvlJII{Hbr cocraBnrer 5 gaqerHrrx eAr,rHprrl l80.racos.

Ne

nln
Pasgen

Arrcrlr{[Jlt4 Hb]

F
(J
c.)

E
C)
O

5Fo5R1c)g>
ir.r I

Bu4u yve6nofi pa6orrr,
BKJIIOqA'

caMocro.rrrenruyo pa6ory
cryAeHroB

I4 Tpy.uoeMKocrn (s qacax)

O6renr
yve6nofi
paSorrr, c

qpuMeHeHr,reM

rrHTepaKTr4BHbrX

uero4on (r
tacaxlYo)

(Doptr,trr reKyrqero
KOHTpOJUT

yanenaeuocru (no
uedelruvt

ceuecmpa)
Oopua

rtpouexyrovuofi
4rtectaguu (no

cenecmpan't)

H

()

Etr
FtrEtr
x5

Fil)

0-\AF
.(q ,x

O
O t-1

I I{enu kr sa1arilr
rrapaJrJreJrbHoft

o6pa6omz AaHHbD(

6 I 4 6 2t50

Pefirrur-
r<oHrponr Nsl

2. flpuuqunrr
locTpoeHr{f
IIapanneJrbHbrx
BbIIIHCJII{TEJIbHbD(

C}ICTEM

6 2 4 l0 2ls0

3. Mo,uenu
rrapaJrJreJrbHbrx

B bIqI,ICJII{TOJIbHbIX

C}ICTEM

6 3-4 8 8 t6 8/50

Peftrzur-
rcourpont Nl2

4. flpunquurr
pa3pa6orKH
IIapaJrnenbHbIX

alropr.rTMoB r4

nporpaMM

6 5-6 6 6 l4 6t50

5. Cucreurr pa3pa6orKr{
IrapaJrJrenbHbrx

IIporpaMM
6 6-8 8 6 20 6t42

Pefirunr-
uconrpolr J\b3

6. Ilapannenrurre
IILICJIEHHbIE

aJrropr4TMhr AJr{
perrreHr,rr Tr{rroBbx
3aAarl

BbIIII,ICJIITITOJIbH Oft

MATEMATLIK}I

6 8-9 6 7 24 7/53

Bcero: 6 9 36 27 90 KP 3l/49 3xsal\aeu (27)



JrEKUr4r4
1. I{eln H 3aAarrn BBeAeHr[fl rrapaJrJreJnnoft o6pa6orxll AaHHbrx
1.1. Heo6xoAnMocrb
Orpauuveuue uarcuuanrnofi npor.r3BoAt4TeJrbuocrrr oAHolpoqeccopHbrx 3BM.

flocrosHHat ueo6xo4r,Iuocrb pelrre:ntrfl 3a1ar., flpeBbrrrraroqrrx Bo3MOXHocT]r conpeMeHHbrx
3BM (npo6nerr,mr "6orbmoro nrrsona"). Heo6xogr.ruocrb KoJrJreKTr{BHoro pe}Kr.rMa perrreHzt
3aAaq. Astor{arugallrrfl yrlpaBJleur{.rr paclpeAeJreHubrx rexHr,rqecKlrx crrcreM. Texnnqecxne
TPE6ONAUZfl TIO CHHXEHI4IO CTOI{MOCTI{ lI IIOBbIIIIEH}IIO HAAEXHOCTII.

1.2. llcropus BBeAeHHfl rrapaJrJreJrr.r3Ma

ENIAC, IBM-70 l, 7 04, 7 09, ATLAS, cDC 6600, 7 600, LLIAC IV, cray- r, Dm6pyc.
1.3. Pasrnqrre MHoro3aAarrHbrx, [apaJrJreJrbHbrx n pac[peAeJreHHbrx nrrqnc.nennfi
1. 4. IIp o 6.rreMbr rrcnoJrb3 oB aHHff rrapaJrJreJrrr3 Ma

CyrqecrnonaHr,re rocJleAoBareJrbuhrx a[foprrrMoB (saxon Au4anx). llosrr111eHue
npol'I3BoAI{reJIbHocrI4 [ocJIeAoBareJrbHEx KoMrrbrorepoB (saxon Mypa). florepz Ha
nsaurrro4eftcrBl{e u [epeAaqy AaHHBrx (runoresa Mzncroro). Brrcoxa.fl cror,rMocrb
napilnJlenbHbrx cl{creu (saron fporua). "flocne4onareJlbuocrB" cyr{ecrnyrcrlr4x anropr.rrMoB r{
lporptlMMHoro o6ecner{eHllf,. 3asuc[Iuocrr s$$ercraBHocrrr rrapanneJrbHbrx Bbrrrmcnenraft or
frera oco6ennoctefi affIaparypbl. Cnoxnocrr pa:pa6orrz flapanJreJrbHbrx auropr,rrMoB.
Tpygoerr,mocrb rrpoBepKr.r lpaBr.rJrbnocr]r lapannenbHbrx rrporpaMM.

2. llpunqrarrbr rrocrpoeHuq [apaJrJreJrbHbrx BbrrrrrcJrrrreJrbHbrx crrcreM
2.1 " Ilyru AocrrrlxeHrrfl napaJrJreJrrr3Ma
(DynxquonaJlbHbre BbIqrIcJILITeJIbHbre ycrpoftcr:na. MnoroypoBHeBiu{ v MoAyJrbgatr

laMsrb. Kounefiepnrre n BeKTopHbre Bbrrrr4cJreHr4r. llpoqeccopuue Marpr,rrlbr.
MuoronpoqeccopHbre tBbrtll,IcJlllrreJrbHbre crrcreMrr c o6qefi v pacflpeAeneunoft rraMrrbro
(rr,rynrruupoqeccopbr rr MyJrbrr.rKoM[broreprr). MzxpolpoqeccopHbre crrcreMbr.

2.2. Crl'o co6rr no ctp o eHrrfl MuororrpoqeccopHbrx BbrqrrcJruTeJrbHbrx crrcreM
Cxeurr KoMMyTaIIWI (nonnax KoMMyrarlr{r - o6rqas naMfiTb, rnepeKpecrgbre

KoMMyraropbr, JroKaJIbHbIe cxeMBI KoMMyrarJuu - o6rqax [rr{H , perrerKr{, rnacrepu). Ananrc
[apanneJlbHblx aJrropl4lMoB r,I TI{troBbIe rorlonoruu cxeM KoMMytarIuI4 - KoJIbrIo, Jrl{neftKa,
peltrerKl'I, uonnrrft rpa$, ruuepry6, Top, AepeBo. Anrraparnas. peurv3a\vrfl. u [porpaMMHalr
oMyrrrrlrls rouonorrafi .

2.3. Blrarr rrap aJrJreJrbHbrx BbrrrrrcJrrrreJrbHbrx crr creM
Cynep3BM. MuorolpoqeccopHbre Bbrrrr4cJrrlTeJrbHbre KoMrrJreKcbr (MBC)"

Muorouarrrl,IHHbre BbFITIcJII{TeJIbHbre KoMrrJreKchr. Ceru 3BM.
Ilplarraeprr coBpeMeHHEIx BbrcoKonpolt3BoAr.ITeJrbHbx Bhrqr4cJrr.rreJrbHhrx crrcreM (Cray

T932,IBM SP2, HP Exemplar, ASCI RED). Cyneprconrnbrcrepgbre Bbrqr,rcJrr{reJrbHbre c}rcreMbr
n Poccura.

2.4. I{taccraQurcaqnr MBC
Cprcrenraturu @nrnnna ra IXIopa. floroxpr AaHr{brx (ronaan4). Crpyxrypu al-. :rorar\nfi.

Xorcrn u,{xecxoyua.
2.5. OqeHlca [por.r3BoArrreJrbHocru MBC
O6rqee Bblpaxceul{e Ana oIIeHKrr npor43BoAr.rreJrbHocrlr rrrfl pa3Horo rnrfla MBC.

Marccunranrua.fl (uzxonax) upor43BoAr4TeJrbHocrb. Creneur [apaJrJreJru3Ma (4nrana
[onylpo]I3BoArrreJrbHomu)" VAelrnar [poll3Bo4t4TeJrbHocrb. 3na.reH[s rroKunareJreft gnx pxga
MBC.

3. Mo4em.rpoB aHne *t ailaa lrlng rrap aJrJreJrbHbrx n rrqrac.rrennft



3. 1. Mo4e.un rrap aJrJreJrbHblx Bbrrr[crnreJrbHblx crrcreM
Kouurrorep c HeorpannqeHHbrM rrapaJrJreJrrr3MoM (naparorr,rnrrorep). MoAema

MHorollpoqeccopHblx cl{creM c o6[eft I4 pac[peAeneunofi [aMsrbro. MoAent roHnefiepuofi
CI{CTEMbI,

3.2. Mole.rrb aJrropurMa B BrrAe rpaQa ttonepaug - onepaqun'r
flpe4ctanneHl4e anroprlTMa B u,r4e rpa(fa rroror(a AaHHbrx. Pacnucanue [apaJrJreJrbHbrx

BbItII{cJIeHI4ft. lloragareJlb BpeMeunofi cloxnocru anropl{TMa. O[enrca BpeMeH]r BbrrroJrHeHr.r.rr

anropl'ITMa AJIf, [apaKoMnbrcTepa (npe4enrHoe pacnapalrrreJrr4Banue) u AJUI cprcreM o KoHeqHbrM

KorLIqecrBoM npoqeccopoB. 3anracr,Iuocrr orIeHoK or rouoJrorr,rr{ rpa$a aJrropuTMa vr

neo6xo4urr,rocrr onruMI,I3aIIu[ crpyKTypbr rpa$a. Cnoco6rr nonf{enr.rr orrrr,rMrrJrbHoro
pac[]rcaH]rs srrqncreuufi .

3.3. Moaelb rrapaJrJreJrbHbrx BbrqncJreHrfi s nr.rAe cerlr Ilerpu
OcnosHrre uontrl,Is reoplllr cerefi flerpu. Zcuolrgonanrae cereft flerpu Nrs. orrr4caltrs.

[apaJlneJlbHbx Bbltll4cnenprft. .{enaoncrpallrlr ocnoBurx upo6neM napanJreJrbHbx nrr.rzcrenzft:
craHxpoHr.r3 ar\us' B3ar4Mor.rcKJrroqerrr{e, Suoxuponxa (rynvru).

3.4. Moaelb rlapaJrJreJrbHbrx Bblrrr{cJreHr.rfi n nr.r4e rpa$a Itupoqecc-pecypcrt

floustfie flpoqecca. Czuxpouu3a\vs. [aparrJreJnbHbx rrpoqeccoB. Annapar co6rnzfi.
llpuuep peanr{3arl}rr4 B orreparlraonnofi cr4creMe Unix.

BgalruoucrJrloqeHl{e [apaJlJleJrbHbrx [poqeccots. Kouqenqua pecypca. Mexanugurr
B3aI'IMolIcKlIoqeHfit: aJrropllrM ,{errepa, ceuaSoprr ([eftxcrpa), Mour4ropbr (Bupr). flpnrvreprr
peIrIeHLLf, craHAaprHbIX 3aAaq B3ar,rMor.rcKrroqeHr.rs: rolsqenoft 6y0ep, upo6neua "qr,rrarerr.r r4

Ill,Icarefil,I".

BsalrlrogeficrBlle [apaJIJIeJIbHbx rrpoqeccoB rrocpeAcrBoM MexaHr.rsMa r1epeAar11a

coo6rqenuft. MexanvlgMbr [epe.4aqu: oqepeAr.r, [orrroBbre rilIlrKlr, [oprbr. flpunqun paHAeBy B

.s3brKax Atavr OKKAM.
flpo6nenarr nsanuo4eficrBvlfl. flpoqeccoB. flonsrrae rynrKa v ycJroBr4f, ero

Bo3HI4KHoBeHEfl." flpe4ornpalrleHl4e r)mI,IKoB. Amopurna 6aurzpa. O6uapyxeHre ryrrr4KoB r4

BOCCTaHOBJTeHT4e CocTorHr.rr lpoqeccoB.
MnorosaAa'rurrft pexuu pa6otrr 3BM KaK qacrHhrft cnytaft rapanJreJrbnofi o6pa6orKr4.
4. Ilpnnqlrnrr paepadorKrr napaJrJreJrbnbrx aJrroprrrMoB r.r [porpaMM
4. 1. OqeHrca eQ rlercruBnocrrr rrapaJrJreJrbHbrx nrrqucleunfi
floxagarenr s(f(perra pacrapaJrrrernrBalprl (ycriopeuze)" 3(f(ferrunHocrb

PIcIo[b3oBaHI{s BbITII/IcJII4Tenruoft c}IcTeMbI. Cnoco6u 9II9HKLI uor<asaTeflefi. Ocuonnrre
xapaKTepI4crI,IKI{ BbrtIIrIcJIIlITenHrofi c}IcreMbr, BltltsloIqI{e Ha BeJII{qHHEI ycKopeHl,It tr
e(f$ertunuocru (apxramrypa, KoJII{qecrBo rrpoqeccopoB, Torrororu.s KaHaJroB repeAaqu
4auurx).

4.2. Oqenrca KoMMyHIrKaruroHHofi rpy4oeMKoc'rn [apaJrJreJrbnbrx aJrropr{TMoB
XapanrepucrI4Kll rononorraft cerll rrepepLaqtr Aa:n:arrx. Auropr,rrMbr Maprrrpyrrrgaqtriv.

MeroArr nepeAaq[ AaHHbx.
Ananzs rpyAoeMKocrl,I ocuoBHbrx orrepaqrEft nepe.4aq[ AaHHux. flepe4arra AaHHbrx

MexAy AByMfl llpoqeccopaMl'I cerll. Ogznounar rr MuoxrecrBeHuaf, pacchrJrKa coo6n1enuft.
Onepaqrax rlr{KrnqecKoro cABr{ra.

Mero4rr Jror[qecKoro [peAcraBJreur{r rorronorr{r.r KoMMynnraqraonuoft cpeAbr,
oro6paxenv e KoJrbrleBofi rouono rvur 14 TorroJrof r{rr pemerKr,r na ruuepry6.

4.3. Yponnn pacrapaJrJreJruBaHrrs Bbrrrrlcleuzfi



PacuapalneJlilBaHl{e nrr.rncneHzft Ha ypoBue KoMaHA, nr-rpaNeur,rft, [porpaMMHbrx
uo4yreff , orAeJrbHo BbllroJrugeMrrx sagaur.rfi .

4.4. Sranrr rocrpoeHrrfl napaJrJreJrbHbrx aJrropHTMoB r{ [porpaMM
Brr6op [aparlJleJlbHoro iulrop]ITMa. Pearusaqux aJrroprrrMa B BuAe napaJrnenuroft

nporpaMMbr. IlocrpoeHne I{crloJlnsemoft [porpaMMbr Anr [apannenrnoft Bbrrrr.rcJrrlTelruoft
cllcreMbl" flapamenrnoe [crIoJIHeHr,re Marrruuuofi lporpaMMbr. rlacrnrre [ocraHoBKu: nu6op
orITLIMaJIbIIoro anroplrrMa Arrfl roHrpernoft Bbrqr.rcJrr4Tenrsofi c[creMbr, HaxoxAeH]re
uanlyrueft TorIoJIorI{I,I BbrrlLtcJl}ITemnoft c}rcreMbr AJrr pelreHr,rr o[peAeneHnoit sagaun,
pacnapaJrJreJrr4BaH[e cyuecTByrorrlefo aJrf opvtTMa.

4.5. TexnoJrorurrecKne acrreKTbr pac[apaJrJreJruBaHrrfl

,{erouuosulll4f, arlrop}ITMa Ha rrapaJrJreJrbHo rrcrroJrHfleMbre Qparnaeurrr srFrr.rcneHr.rft.

Pacnpe4eneuze zaranutrt [o flpoqeccopaM vr 6anancraponr<a. Crnnxpounsarrnfl, Lr

B3ar.rMolrcKlroqeHr,re. Opranusaqr.rr B3ar{MoAeft crnra.f, .

5. Cncreurr paspadorKrr rrapaJrJreJrbHbrx rporpaMM
5. 1. CosaaHrre c[equaJrrr3rrpoBaHHbrx s3brKoB nporpaMMr{poBaHnfl
Anropr.rrnrz.recKraft sgrrr OKKAM. O6qar xapaKTepr4crlrKa rpaHcrrbrcrepa. KoHrleuqnr

rpoqecca e OKKAM. Mero4rr KoHcrpyl,IpoBaHrrfi arperupoBauHbrx rpoqeccoB. flpzHquuu
IlepeAaqll AaHHbx Mex,qy rpoueccaMl{" llpuuep rporpaMM Ha anrop}rrMnqecKoM r3brKe
OKKAM"

5.2. PacurHpeHrre cyulecrByroqrrx fl3brKoB nporpaMMupoBaHr{q
O6qas xapaKTep[crl,IKa rlapanneJlbHbrx pacmupenufi anropr,rrMr{qecKoro {3brKa

Ooprpau. AnroMarra.recKat BeKToplrcarlus v pac[apanJreJrr,rBaH]re. Ilpo6lerrano-
opr{eHTr.rpoBaHHbre KoMrrunrTopbr"

O6qas xapaKTepI,IcrI,IKa craHAapra OpenMP. Cos4anue napaJrJreJrbHbrx o6nacrefi.
Par4eneune Bbrtlllcuutelrnofi Harpy3Kr,r MexAy rroroK€lMlr. Pa6ora c AaHHbrMlr.
Cuuxpouttsa\vs. Oynrcquu u nepeMeHHhre oKpyx(elrr4s. Cpanuzrenrnar xapaKTgpr,rcrr,rKa

[oAXoAoB rlapaJrJlenbHoro nporpaMM[poBaHr,rr AJrr c]rcreM c pacnpeAenennoft u o6qeft
IITIM'TbIO.

5.3. Paspa6orrca cneqrraJrrr3rrpoBaHHrrx 6lr6.nr.rorerc

Clrcreua PVM. KoHqeuqnr fiapa]IneJmnoft nrapryalruoft Bbrrrr4cJrr4Tennuofi Marrrr{Hbr r.r

ee rIpeAcraBJIeHI,Ie B BIIAe paclpeAeJreuuoft HeoAHopoAnofi cucreubr KoMnbrorepoB.
Ilpe4cranneurEe nporpaurrruoft cr{creMbr Ha nupryamuoft Marrrr4ne. OcnoeHrre

rporpaMMHbre [pr.rMHTr,rBbr cucrevrr PVM. flprnrvrep r{crroJrb3oB ats{us.

Cracrenra MPI. O6qas xapaKTepl{crr{Ka. llo44epNxa MoAeJrr,r nsalrrrlo4eficrBvrs.
lapanneJlbHbrx Bbrlll{cnureneft fipu fioMolqu [epeAarrra coo6rqeuufi. OcuosHrre nporpaMMHbre
npr4Mrrrr.rBbr clrcreMbr MPI. llpnuep ncrroJrb3oBauus.

Oprauusallllt BbrrlllcJreuuft na MHorolpoqeccopnoft crrcreMe Parsytec PowerXplorer.
llcnolrgonaHlle rexlroJroruu Kpocc sMynrrlrau npr,r pa3pa6orre napanJrenbHbx [porpaMM.
KoHIlenqu.s Bl{pryaJlbnthrx rpoqeccopoB n KaHurJroB repeAaqr4 AaHHbx. BupryamHue
TonoJIorI4I{ crlcreMbr: KoJIbIIo, ruuefira, 3Be3Aa, pelrerKa, AepeBo. OcnoeHrre [porpaMMHrre
rrpr{Mr4Tr.rBbr. flpuuep uc[oJrb3 oB alvrs.

6. [apa.rr.ne;rbHbre qlrcJreHHbre aJrroprrrMbr AJrfl perrreHrrff TrrrroBbrx 3aAaq
Bbrrrucrnrelrnoft MareMarr{Kl{

6. 1. O6urne cnoco6rr pacrapaJrJreJrrrBaHrrfl aJrropr{TMoB



BsrsnreHue QyHrquonamuofi He3aBvcr{Mocru orAeJrbHbrx (fparuenron aJrropvrMa
(uapalnenu3M KoMaHI). feOrrlerpnqecKoe pa3AeneHr.re Bbrqr.rcJreynfi (napattJreJrr{3M 4annlx),
ZepapxuuecKas AeKoMrro3r,rq[s o6pa6orxu AaHHbrx.

6.2. Opranrr3arlrrfl rrapaJrJreJrbHoro ucnoJrHeHrxs peKypcrrBHbrx nrrqr.rcneHufi
flpo6nelra peKypcllBHoit sasucuMocrlr eranoB o6pa6orrrE AaHHbrx. Kacxa4nax cxeMa.

flo4xog Ant [ofiyqeH]ilI acuMlrorr,rqecKr HeHyJreBofi eQQerr]rBHocrtr. Mero4 Oyrca. llpunrep
AJrf, Bbrrrl{cJreHr{r rracrr.rqHbx u o6qefi cWM.

6.3. IIap a.rrJreJrbHbre qncreHnbl e aJrroprrrprr "nuHefi nofi a.nre6prr
Cnoco6rr paz6ueuun Marpllq (ropusoum-nbHas., Beprr4KnJrbHatr, 6no.nrr,re cxeurr).

Mero4u BbrrII{cJIeHLLr [poLI3BeAeHvfl Mutprrl c ucrroJrb3oBaHr,reM pa:]Hbx cxerrt par6vrenzrs.

MarpI'Iq. O6ecue.reHue [peAeJIbHo Aonycrt4Moro [aparrJrenr43Ma. O6paqenue Marpr{q.
flaparnenrubre MeroAbr pemeHufl cr{creM lnneft nrrx ypannenufi .

6.4. Ilapal.rrelbHbre rrl{cJreHHbre aJrropr.rrMbr pemeHrrfl anr[r[epeuuuaJrbHbrx
ypaBneHrrfi e .racrHrrx [polr3BoAHbrx

llapannenrnax peaJII,I3aIIut rrp.rrMblr rr r.rreparlr{oHHbrx Mero,qoB perrreurat

au(f(pepenquanbHbx ypanneur,rft B qacrHbrx [por.r3BoAHsx. Ananra3 pa3Hocrr{bx cxeM AJrt
s(p(f exrranuoro pa3AeneH[.s o6racrr,r olpeAeneHr{r perlaeMhrx 3aAaq.

6.5. IlapaJrJreJrbHbre rrrrcJreHHbre aJrropnrMbr MrrororvrepHofi MHorogKcrpeua.uruofi
OTITIIMI,I3AUNN

Xapantepucrl4qecKat cxeMa rrpeAcraBneHu.rr Mero4on rno6anrHoro ilorrcKa" O6ruzfi
npTIHIII'il pacrapaJIJIeIrr4BaHvIE MeroAoB. OIIeuxa s(f$exrunuocrr.r BBeAenkrfl, nap1JrJreJrr43Ma:

s(f$errunnocrb lI 6esnrs6rrroqHocrb. CraHxponubre r4 acr,rHxpoHHbre BapHaHTbr aJrroprrrMoB.
Onpe4eneul4e Hallnyq[Ifix rorloJrorufi nrrqucJrr.ITeJrbnoft cr.rcrerrarr AJrs pean]r3arlur,r MeroAoB"

JIABOPATOPHbIE P"A,EOTbI
1. Parpa6orrca rapaJrJreJrbHbrx nporpaMM c rrcnoJrbloBaHrreM r.urrepQeftca

nepeAarrn coo6rqeHnft MPI
Mnnr.r-MPI (crapr, Qranzur, repeAaqa r4 rrpr{eM coo6qenufi).
llpzuep l: Ha.ramuar rIapiIJIJIenbHalr rrporpaMMa (ne.rarr ra4euru(fuxaropoB

npoqeccon) - 3anycK (norcanrurrft, pacnpeAeJrennrrfi). O{euna BpeMeHr,r BblrroJrHeHr,rt
npolpaMMbr, cr,rHxpoHr,r3ar\ufl., KoJrJreKTlrBHbre oleparllrlr.

flpunrep 2: 9zcnenuoe llHTerpvpoBaHr.re- co3AaHr4e rrpoeKTa Ha ocFroBe roroBoro
I'IcxoAHoro reKcra [porpaMMEr, uactpofi ra onqrafi , KoMrrnrJurrlrrr, 3a[ycK"

flpunaep 3: Cranxpuoe rpol{3BeAeHl{e BeKropoB (calnocromeJrbHoe sa4aHrae 1).

2. IparcrurcyM rlo parpa6orrce [apaJrJreJrbHbrx aJrropr.rrMoB rr rporpaMM Ailq
p emeHlrg 3 aAaq Bbrrru c JTLITe;rsnoft MareMaruKrr

O6sop 6u6lnoreru MFI : ycranoBKa, nacrpofi ra, cxeMa $yur<quou urpoBarrr4x.

Ilpurraep 4: Peruenue saRav. pacno3HaBaHr{r o6pason (nrrnonneuue sa1altrs. rroA
pyKoBoAcrBoM rrpe[o4anarenr).

flpHruep 5. YuuoxeHlle MarpLIII, JIeHToqHnrft anropurna (canrocrorreJrbHoe sagauwe2).
llprarraep 6. YunoxeulIe Marpllq, 6nouurre cxeMbr pacrpeAeJreHr,rs AaHHrx (amopzruu

@orca u Kenuona).
3. IfparcruKyM rro ucrloJrb3oBaHr.rrc 6n6.rrraoren rapaJrJreJrbHbrx MeroAoB Paralib

A.lrS pe[eHr{q 3aAaq BbITII{CJIITTe;rruoft

O6sop 6u6lnorexn Paralib: Ha3uaqeHr,re, KJraccbr perraeMhrx sa1aq, [pr,rHrlrr[br
paspa6orrcu.



flpuuep 7. Oynrqr,Iu 6u6tmoterz Paralib 4rrx yMHoxeHr.rfl Marpvrl upu 6rounou
cuoco6e pac[peAeJleHul gauuHx" (amopzrruu Oorcca rE Keuuona): cxeMa peaJrr43arlurt,

Teoper[qecKzul oIIeHKa s(p(ferctrarnocr]I, Bblrr[cJr]rreJrbHlbre gKcrrepnMeHTbr.

Ananug TIHTeHcI{BHocr}I [IoroKoB [epeAaqr4 AaHHbx, ocyqecrBnfleMbrx B xoAe
lapaJrJleJlbHbtx Bblql{cneuuff B c}IcreMax c paclpeAeleHuoft rraMf,Tbro, c }rcloJrb3oBaHueM
r,rHcrpyr\{euranrnoft 6u6nuoreru ParaScope.

4. [parcrnKyM rro oIIeHKe eQQerctnnnocrrr napaJrJreJrbHbrx MeroAoB AJrfl pa3Hbrx
ronolornft MHoro[poqeccopubrx Bbrrrr{cJrrrreJrbHblx crrcreM

XapaxrepucrllKa nporpaMMHoft na6oparopuu ParaLab rar r4Hrerprponannofi cr4creMbr

AJrt rIpoBeAeHI4.[ BbIqI4CJII,ITeJTbHbX gKorrepr.rMeHToB C rrapanJreJrEHbrMl4 MerOAUlMr,r AJIS orIeHK[
r.rx e(f (f erruBHocrr{ :

o MoAenI{poBaHI,Ie MHororrpoqeccopHbrx Bbrqr{cJrxrreJrbHbrx cr4creM (nrr6op rorroJrorur{,
3aAaHLIe KoJII{qecTBa I{ [pO]I3BOAI4TeJIIHooTI,I [poqeccopoB, nrr6Op MeTo.4a [epeAaqu
AAHHbIX TT 3AAAIJKIE KOMMYHI4KAII}IOHHbX XAPAKTEPICTUrC CErrA),

. onpeAeJreH[e KJracca peuaeMbrx 3a$arru salLalrre [apaMorpoB garaqfi,
o Bu6op [aparrenbHoro MeroAa per[eHu{ 3a4aqra kr nacrpoftxa gna.reuuft ero

IIapaMeTpoB,

o Yctauonna rpa(pr.IqecKllx rIHAI4KaropoB AJrr ua6moAenufl,3a rrpoqeccoM rrapEurJreJrbHbx
BbIrIlIcJIeHI4ft (cocrorul4e AaHHbx Ha rrpoqeccopax clrcreMbr, [epeAarra r,rn(popnaaqvrn ilo
cerl,I, TeKyIrIa{ oUeHKa pemeHrlr r,rcxo4nofi Bblql4cJrr,ITenruofi sa4a.ru),

o flponeAeHlle 9r(c[epr4MeHToB B pexr,rMe rrvrkrrar\uu nrruzcnenzft; nouaronrrfi,
rlocneAoBarenrnrrft (uenpeprrnuuft) v q[Knr{qecKrafi (cepufinrnl) cnoco6rr upone4envx
gKCrrepI'IMeHToB; OAHOBpeMeHHOe BhrrroJrHeHr{e HecKoJrbKr,rx SKcrrepIaMeHToB B pexr4Me
pa3AeneHHs BpeMeHI,I Aff pa3Hbrx BaprraHToB TorroJrorr,rr{ BbrrrHcJrr4Telnsoft crrcreMbr.
lapaMeTpoB 3a4arlkr, KOJrlrqecTBa npoqoccopoB r,r T.[.,

o Analn3 pe3ynbraroB c llcnoJlb3oBaHr{eM cseAeHrtfi r43 xypHirna gKcrrepr.rMeHToB; orIeHKa
BpeMeHH pemeHI,I{ 3aAaq B 3aB}ICtrMOCTrr or pa3MepHocr}r 3a!;aqr4 r{ KoJrr{qecrBa
npoqeccopoB; rlocrpoenl{e 3aBucr.ruocrefi ycKopeHr{fl u s(f(ferruBuocrpr rrapalneJrlnbrx
nrrrucleHuft,

o flponeAenue gKcrIeprIMeHToB B pgxr.rMe peaJrbHbrx rrapanJreJrbxrbrx nrruncneurnft;
BbIIrOJIHeHlre [apanneJlbHhrx rrporpaMM B Br,rle MHOXeCTBa He3aBr,rcr,rMbrx npoqeccoB Ha
oAHoM flpoqeccope; y4aneuuuft Aocryrl K MHorolpoqeccopuoft Bbrqr.roJrrrreltuofi
cl'IcreMe (rcnacrepy); cpaBHeHlre reoperr.rqecKr4x orIeHoK r{ pe3yJrbraroB peanbHbrx
BbrqlrcJrr{TeJrbHbD( 3KC[epr4MeHTOB.

5. Parpa6orKa rrapaJrJreJrbHbrx rrporpaMM c rrcrroJrb3oBaHr.reM TexHoJroruu OpenMp
O6qas xapaKTepI,IcrI,IKa rexHoJrorlrr{ OpenMP: rroroKtrr, [apaJureJrbHbre o6racrn,

paclpeAeJreHr{e BbFrucneurlfi Me}KAy [oroKaMr4.

flpunrep 8: Cra-rrxpHoe npol,I3BeAeHr.re BeKTopoB. frodanurrre r,r JroKnJrbHrsre ,uilrubre
rloroKoB. Kpnrz'recrlle ceKIII,I[ Aocryrra K pa3AelseMbrM AaHHbrM. Cvuxponn3ar\krs..

Ilpurr,rep 9. VrrauoNeHue Marplaq (napraaHTbr pacnapaJrneJrr.rBaH[s Bro]ceHHbD( rIr{KJroB,
caMocrorreJrbHoe sagauue 3).

6. IparcrnrcyM rlo parpa6orre napaJrJreJrbHbrx aJrropHTMoB H rporpaMM Ailq
p erneHrr.fl 3 aAarr BbrrrrrcJrr.rrenrrroft MareMarlrKr{



flpuuep 10. llapzurnemuar coprllpoBKa: aJrropr,rrMbr uysuprxonoft coprlrpoBKr.r,
coprI,IpoBKI,I IIIelua v 6rrcrpoft coprl,IpoBKr,r (arruonueuue 3a1auws. rroA pyKoBoAcrBoM
npenoganarenx).

llpr'Irvrep 11. 3alaqu o6pa6orru rpa(fon: rocrpoeune Mr4Hr4MirJrbHoro oxtsarbrBaroqero

AepeBa, rrorrcK xparuaftrlux nyreft (carraocromeJrbuoe zagauue 4)
7. Iparcturcyu rro MeroAaM rlapaJrJreJrbHbrx srrqucreHuft AJrfl pemeHrlq

gn$QepeHrlrraJrbHbrx ypaBrrenrrfi n .racrHrrx [porr3BoAHbrx
O6[Iaff xapaKTepl4cr]IKa MeroAoM KoueqHbrx paruocrefi (rr,rero"q ceror) AJrr qucneuHoro

perrreHr.rfl au$QepeuquanbHbx ypanneuuft .

Mero4rr pacrraparlJlelvruauvrs. MeroAa KoHerrHbrx pasuocreft 4na BbrrrrrcJrrlrreJrbHbx

crlcreM c o6qeft rraMtrblo (opranusaq]Ir B3ar4MoucKrroqeHr.r fl $rrs orleHKr.r ilorpemHocrrd
peIIreHI,It, r.rs6rrror crluxpoHll3arJurLr, rpo6neua cepkrurtrga\urr. kr 6loxnponxu, o6ecne.reuue
TOXAeCTBeHHOCTII [OCJIeAOBareJrbHoro fi rrapaJrJreJrb]roro BaprraHToB pacqeroB, BoJrHoBbre

cxeMbl BbrrIrrcJIeHLItrt, 6touuat cxeMa pacflpeAeneulrf, ,u,aHHrx, 6anancr{poBKa, r,rcrroJrb3oBanr4e

oqepeAr.r sa4annft).

MetoArr pacnaparlJlelrur,anns. Merola KouerrHbrx pasnocrefi 4nr Bbrrrr4cJrureJrbHbD(

cLIcreM c pacnpeAenenuoft flaMflTbro (nenrouuax r,r 6noquas cxeMbr pacnpeAeneHr4r AaHHbrx,
BOJTHOBbTe CXeMbr Bbrqr.rcJreHlrfi, oqenra rpyAoeMKocrr.r lepeAaqu 4aHHrx).

llpar<ruryu rro perrreHuro guQ$epeHrlr4anbubx ypannenvrfi B qacrHrrx rrpo]rsBoAgbx c
LIcnoJIb3oBaHI4eM yre6no-uccJleAoBareJrrcroft cr{creMhr ParaGrid (nocranonra ganaqr4,

BbITIOJIHOHI'IO Bblql4cJleuuilt, nuzymvgarJug. AaHHbx, aHaIu43 pe3ynbraroB pacqeroB, rI3MeHeHI4e
rrapaMerpoB 14 rrpoAonxeHr.re nrruucneHzft).

8. ilparcrnrcyrvr no rrcrroJrb3oBaHrrro 6u6mroren rrapaJrJreJrbHbrx MeroAoB AJrfl
pelueHuq cJroxtHblx HayrIHo-TexHIIqecKIIX 3aAarl

O6sop 6u6luorern PLAPACK: crpyrrypa, o6rerrrr, MeroAbr, r.rcrorrb3oBanue. llpzruep
12: Yunoxeuue MarphII - I4crroJrb3oBaHr{e PLAPACK (nrrnomreuue sara1ns, ro4
pyKoBoAcrBoM rrperoAanarelx).

9" IparcrnKyM rro MeroAaM rrapaJrJreJrbHbrx BbrqrrcJreHnit grrt perueHrrfl 3aAaq
MHoroMepHoft lruorosKcrpeMaJrnnoft onrrrMrr3arlnrr

O6qas xapaKTepl,IcrllKa upegueruofi o6nacrn (nocranonxa sa1arrfi rno6a6nofi
OrITHMIlI3aIIuu, peAyKIII4rI pa3MepHOCTII AJIS CBeAeHr.rs MHOfoMepHbx saAaq K OAHOMepHETM

locraHoBKau, un([opMaql4oHHo-crarl,Icrl4qecKr,Ie aJrroprarMbr rno6anrnoro nor{cKa, upuuepu).
I4cnomsosaHlde MHox(ecrBeHHbrx pa3BeproK TLrla rpunoft [Ieauo AJrr rrocrpoeHr{t

pa3JIl4rIHbD( ceroK n o6nacru perreHI4f, olrr{Mu3arluonuoft sapLaqv. Cne4euue npo6nerr,rrr
MHoroMepHoft onrzurasarJurw r ceMeftc'rsy oAnoMepnrrx unSopMarllroHHo-coBMecrr.rMbD( 3aAaq.
llapallelrHoe pelreHue gaftaq IropoxAaeMoro ceueficrBavr cxeMa r,ru$oprraaquolrHLrx o6rraeHos.

o6rqnocm paccMorpeHHofo rIoAXoAa AJrr perueHtrs pflAa Bbrrrr{cJrr4TeJrbno-TpyAoeMKrrx
HayqHo-TexHtIqecKktx 3aAaq (unrerpupoBalure) perrreHr4e clrcreM nenunefiurx ypaeueuraft,
BoccTaHoBJreHLIe 3anuczir,roctefi, [oI4cK peruenuft, ouTI,IMaJIbHrx rro uaSopy Kpl,rTepr,reB
(uuororpurepr,rtrnbuair orrrr{Mv3arlur.) u t.L.).

flpartzxyu rro peIxeHI,IIo 3aAatl MHorogKcrpeuamuoft orrrr{Mrircarlr{r4 c rrcrroJrb3oBaHr{eM
crlcreMbl rlapannenbHblx Bblql,Icneuufi A6coruor Srcnepr (nocranonra ga1arr4, B'rrroJrHe'r.re
BbrtILIcJreHI'Iit, nuzymu3ar\Lts..4aHubrx, alurvs pe3yJlbraroB pacqeroB, r43MeHeHr,re ilapaMerpoB I.I

rrpoAonxeHr4 e Bbrqr{cJreuufi ).
5. OEPA3 OBATEJIbHbIE T'EXHOJI O[:I4T[



o JIeKIILIoHHo-ceMlIHapcKzuI cplcreMa o6yreurEl (rpa4uqnouHbre JreKrILroHHbre tr
na6oparopnue sauxrnr);

oo6yrenue B MaJIrIX rpynlax (nrmoruenne ta6oparopHbrx pa6or B rpyrrax r43 AByx HJrr4

rp6x ueloner);
oMacrep-KJlaccbl (.Ueuoncrpa\ns. Ha na6oparoprrbrx 3aHrrlrf,x nplrurlr,rnoB pacqera vr

rIpoeKTLtpoBAHUs, OlTr.IqeCK[x .4etzureft u orrTr.rqecKzx czcreu);
o [puMeHeHI,Ie MyJIrTLIMeAI,Ia texnonoruft (upone4enr,re JreKrluorrubrx saustuir c

rIpI'IMeIreHlIeM KoMtlblorepHbrx npe3eHTarlutrt u AeMoHcrpaqr{oHHbx poJrurKoB c [oMorrlbro
rrpoeKropa uur.r 3BM);

o IIH(DopMaIIlIoHHo-KoMMyHI,IKaIInoHHbre rexHoJroflrr{ (upuueueuue nusoprrlaqr{oHHbx
TexHoJlofutrt Nts. MoHtrropl,IHra reryrqeft ycrreBaeMocrrr cryAeHToB r.r KoHTponfl snanuft).

6. OUEHOqHbTE CPEACTBA AJrfl TEKyTTIETO KOHTPOJTfl
yCIIEBAEMOCTI4, IrPoMEXyToqHofr ,{rrncTAIII4II II0 I,ITOTAM

ocBoEHItfl ,I.L4CuJ/.IIJII4HbII,IyqEEHO-METOAI4qECKOE
OEECIIETTEHI,IE CAMoCTo.f,TEIbHofr pABoTbI CTyAEHTOB

a) Bonpocrr r peftruHr-KoHTpoJrro:

Peilmuue-rcoumponu Nel
' 1. CISC- u RlSC-npoqeccopbr. oqronnrre qeprbr RISC- apxr,rreKrypbr.

2. Ilonrrlreune rpol{3BoAl,ITeJrbHocr}r upo{eccopoB sa cqer xonnefteprnsa\uv. ycnonzs
orrrnMalrbHoro (f ynxq[oHr4poBaHux xonnefi epa.

3. Cynepnouneftepnrre v cyrepcKanfipHbre rrpoqeccophr. Brr4eneurae He3aBr,rcr{Mo

paborarorqux ycrpoftcrn: IU, FPU, MMU, BU.
4. Meto4rr yMeubrnteul{t HefarI,IBHoro Blrvrfl:nvrfl. rancrpyxuufi rrepexoAa Ha

[por.r3BoAraTeJrbHocTb npoqeccopa.
5. IlosrrmeHlre npo]I3BoA]ITenbHocrH npoqeccopoB 3a cqer BBeAeHr4r K9[r-[aNdsr[. Keruu:

e4r.rnnrfi, fapnap,ucrufi, c upxruoft gauucrro, c o6parnofi san[crro.
6. Opranzsaql{t Kglrr-rlaMgtra. Amopr,rrr\4br 3aMeHbr "qagqbrx B Kgrrr-naMjrrra. CneuuaJrbHbre

K9IIII4.

7 " Cornaconanue xsrueft B MyJlbrlllpoqeccopnbrx crrcreMax c o6qeft rraMfiTbK).

8. Bngrr MuororpoqeccopHbrx apxr,rreKryp.

9. llo44epxxa MHoro3aAaqnocru I{ MHoro[poqeccopuocrrl c[erlr{nJrbHbrM}r r{HcrpyKrlr.r{Mr4
npoqeccopa. Oprannsa\vfr pLarlubrx Bo nneruneft rraMJtrrr.

10.llporparr,rlrla, [poqeccop, rrpoqecc. Ocuonnrre cocraBJrrrorrlue [poqecoa, cocrorHr4t
npoqecca. Cter, BI,IpryaJIbHas.rrarvrflTb, MexaHpr3Mbr rpalrcJrrrlutr a1peca.

I 1. MexaHnsL{H nsazuo4eftcrBu.fi npoqeccoB. PagAenseruax fraMrrb, ceua{oprr, curu€urbr,
noqroBbre flIrII{Kt4, co6rrtr.r.s. 3aAa.rr (threads). CpanneurEe c upoqeccaMr.r" Pecypcrr,
rIpI4opLITerbI. flapa.uleJlbHble [poqeccbr. Cp.f,grrnaHr4e. Crarz.recroe v ,qr4HaMuqecKoe
CB'3bIBAHHE.

12.Bulst pecypcoB: a[[aparHbro, [porpaMMHbre, aKTnBHbre, [accr4BHbre, JroK€urbHbre,

puBAeJlteMbre' rocro.fiHHbre, BpeMeHHbre, HeKpI4Tl4rIHbIe, KpUTI{qHbrE.

Peilmuuz-rconmpona J&2
I' Tznrr nsarauoAeftcrBllq [poqeccoB: corpyAHuqarorlue a KoHKypr{pypq}re fipoqeccbr.

Kpraruvecxrae ceKrlr4 r.r, B3arlMHoe 14 cKlroqeHlre rrpoqeccon (sa4a.r).
2. flpo6uerrlrr, Bo3HI,IKaroIq[e npu cI4HXpoHr.r3 a\nv ga1aq kr kr1ekr r,rx pa3peueHr.r.fl.



3. Cocro.f,Hzs npo{ecca u MexaHI{3Mbr rrepexoAa }r3 oArrofo cocrorHrrr B Apyroe.
4. Crau4aprrr na UNlX-crrcreMbr.
5. Vuparnenue [poqeccaMz. oyrrcqnu fork, execl, execv, waitpid. flpurraeprr [croJrb3oB alilfl..
6. Pa6ora c clrrHilraMu" (Dymqua signal. llpr.rrr,rep ncnoJrb3oBalvrs..

7, Par4elreuaf, [aMtrB. OyHxquu shmget, shmat, shmotl. Ilpunaepu r4c[oJr63oB arlax.
8. Ceua(poprr. OynxIlur,r semget. semop, semctl. llpunaepu rcrroJrr3oB arrvg.
9. Co6urus. flpurranrunHble orrepawv. Oprauusaqur B3ar,rMo4eficrnux KJrn4eHT- cepBep c

noMorrlbro co6uruft.
10. ouepe4ra coo6qenufi. (Dyurquu msgget, msgsnd, msgrcv, msgctl. flpruepu

LICIIOJIb3OBAHIdfl'

11' Ynpanneuue 3a.qar{aMr (threads). (Dynrqnz pthread_create, pthreadjoin, sched.yield.
flpnrraeprr [c[oJrb3oB alvs..

12. O6rertrr cI{HXpoHLI3ar\uLr rvrra mutex. Oyurquu pthread_mutex_init, pthreard_rnutex_lock,
pthread-mutex-trylock, pthread-mutex_unlock, pthread_mutex_destroy. flpurvreprr
I{CIIOJIb3OBAIJVII.

13. O6rercrbr crlHxpoHkrsar\Lru rrana condvar. Oynr<qnu pthread_concl init, pthread_concl signal,
pthread-cond-broadcast, pthread_cond_wait, pthread_cond_destroy. flpurraeprr
IICIIOJIb3OBA}JId.fl,

1 4. flprauep multithread-rporpaMMbr yMHoxeH us. MarptrrJbr Ha BeKrop.

Peitmuue-rcoumponu Ne3
1. Message Passing Interface (MPI). O6qas crpyKrypa MPl-uporpaMMbr. Oyurcquu MpT-Init,

MPI Finalize. Coo6rq eHvrs. v lrx Br,rAbr"

2. KorrauyHt'tlcaropbr. Oynrqzu MPl-Comm_size, MPl_Comm_rank. flpu1aepu
IICtIOJrb30BAH,ng'

3. llonapnrrft o6ueu coo6uleuuruu. Oyurquu MPI_Send, MPI--Recv. Ilpurueprr
14ClOJIb30BAIltIg.

4. Onepaqun BBoAa-BbnBoAa B MPl-nporpaMMax. Ilpurraeprr.
5',{ouomruteJlbuble Bo3MoxHocrrr AJr{ rrorrapHoro o6rraena coo6rqennxnau. OyHrrlzn

MPI_S endrecv, MPT_S endrecv_replace.
6, .{ouolHzreJlbHble Bo3MoxHocrrl Anff flolapHoro o6ueua coo6rqenuxur,r. Oynxqzu

MPT_Isend, MPT_11ssv, MPI_Test, MPl_Testany, MPI_Wait, MPl_Waitany
7. Konuerrr.rsnrrfi o6ueH coo6rqeuuxr,u,r. Oynrqrar.r Mpl Barrier, Mpl_Abort, Mpl,Bcast.
8" Konnexrznurrfi o6ueu coo6rqeuururn. Oynrqzn MPI_R.educe, MPl_Allreduce,

MPl-0p-create, MPT 0p-free. flpzuep MPl-uporpaMMbr, Bbrqr.rcrrrK)rqeft oupeAeneunrui
raHTerpaJr.

9. Bpeux n MPl-nporpaMMax. (DyHxqLIr MPI-Wtime, MPI_Wtick. flprarraep ucxrorrb3oBalvrq.
10. llpr,rrraep MPl-nporpaMMbr yMHoxeHr.rs Marpr.rrlbr Ha BeKrop.
11. ,{ononullTeJlbubre Bo3Mo)Kuocr}r Anr KoJrJreKTr.rBnoro o6ueHa Maccr{BaMr4 AanrHbrx. (Dygrqran

MPI_Gather, MPl_Allgather, MPT_Scatter,
12.llepecrurrca crpyKTyp AaHHbIx. Cos4anue HoBoro MPl-rr.rna AaHHbrx c rroMorrlrro

MPl-Type-struct. (Dyurcqzu MPl-Address, MPl_Type_commit, MPl_Type_free. llpvrr,rep
I4CIIOJIb3OBAIJIdI.

6) 9rcaueHaruronHbre 3aAarrn:
1. Hanzurtte [porpaMMy, I,IcrloJrb3yr 6norupyronqze KoMMyHr{KarI[oH]rbre $ynruufi

(MPI-Send, MPI-Recv), peanusyloqyro cJleAyroult4ft anropurru: Ha HyneBoM rrpoqeccope
uHu\uurlr3l'Ipyercf, nepeMeHHUI (float a); uynenofi upoqeccop paccbrJraer rrepeMeHHyro a



BceM rlpoqeccopaM, BKJIIoqaf, caMoro ce6s; [ocJre rroJryqeH]rs nepeMeHHoft a Bce

npoqeccopbr rIp[6aBJIsIor K Heft cBoft urnprBuqyaJt:bHbrft HoMep r..r flepeAaror r{a HyneBofi
[poqeccop; nyneno:ft flpoqeccop floryqaer or Bcex [poqeccopoB AaHHbre r,r BbrBoAr{r Ha

sKpaH n (fopuare: HoMep rpoqeccopa, nepecJrauuoe LrM 3HatreHre nepenaeunoft a.

2. Hanzruure nporpaMMy, llcrloJlb3yt 6norupyroqr,re KoMMyHt4Kaur.rouFrbre (pynxquu
(MPI-Send, MPJ[-JRecv), peanl,I3yloqyro anropr,rrM nepe.qaqu AaHHbrx rro KoJrbrly:

ouepeguoft upoqeccop .{oxl,IAaercs coo6qeuufl or rrpeAbrAyrrlero n rroroM flocbrJraer
cJreAyroqeMy npoqeccy.

3. Haurarur.Ire rporpaMMy, rcrroJrb3yf, KoMMyHr,rKarILroHHbre (pynxqr.ru (MPfjsend, MPI_Irecv),
nepeAaroqyro ABryepnrrft nraccuB MexAy AByMs rrpoqeccopaMu.

4. HauururEre rporpaMMy, r{cnoJrb3yfl KoMMygr.rKartrroHHyrc $yuxquro (Mpl_gep6r".u;,
peafll-I3yrolqylo aJlropurM [epeAaqu AaHHbrx rro Konbrly: oqepeAHoft npoqeccop Aoxr{Aaerc{
coo6rqennr or flpeAbrAyrqero u IIoToM rrocbrJraer cJreAyroueMy rrpoqeccy.

n) IlpurvrepHbre reMbr xqFpcoBbrx pa6or:
1. 9racleuHoe perreHl{e cpeAcrBaMra MPI/OpenMP AByMepHoro nerurHeftHoro ypaBlenus.

Te[JrolpoBoAHocrr,r MeroAoM rrpoAoJrbHo-uonepeqHoft uporonru
2. r{ucuennoe peureHue cpeAcrBaMu MPI/OpenMP AByMepHoro nelraueftHoro ypaBueHrr.f,

Tenno[poBoAHocT]r c noMorrlbro cxeMbr pacrqenJreH]rs

3. 9ncnennoe perrenl,Ie cpeAcrBaMrn MPI/OpenMP AByMepHoro nenzuefiHoro ypaBHenvrfl.
TelJrolpoBoAHocTlr c [oMorrlbro cxeMEr [peAr,rKTop-KoppeKTop

4. r{ucleunoe perreHlle cpeAcrBaM}r MPVOpenMP rpexMepHoro nzneftuoro ypaBHeHr4fl

TerrJronpoBoAHocrrr c rroMorrlbro .ff nHofi ptl3Hocruofi cxeurr
5. rlucneuuoe perreulle cpeAcrBaMrr MPI/OpenMP AByr\{epHoro ypaBHeHVr llyaccoua

r,rreparllroHHbrM MeroAoM 3efi.qens

6. Vr'rcnenuoe peureHlle cpeAcrBaMlr MPI/OpenMP AByMepHoro ypaBneHr.rr flyaccona
MeroAoM 6noqurrx urepaquft

7. Mo4enupoBaHl4e cpeAcrBttMu MPVOpenMP npoqecoa B3auMo4eficrnza rBepAbrx rracrurl c
IIOTOKOM IA3A

8. Ilracuennoe peureHue cpeAcrBaMz MPI/OpenMP 4nyuepHoro ypaBHoHrds rrepeuoca
9. BrrqucneHr.re paHra rrpor,r3BoJrbuofi nrarpurlbr cpeAcrBar,ru Mpl/openMp
10. Mo4elzpoBaHlle cpeAcrBaMu MPI/OpenMP rpoqecca rpoxox,qenux neftrponoB qepe3

IIJIACTI,IHY

r) CarvrocroflTeJrbHafl pabora cryAeHToB :
1. Ilo4rotonxa K TeKyIqeMy KoHTpoJrro u [poMexyrovuofi arrecrarluu.
2. IloAroronra rc na6oparopHblM pa6oralr ra o$opuneHlre orqeroB rro pecyJrbraraM

I,I3 BbIrIoJIHeHI4f," KOurponr ocyulecrBnflercr Ha galflTvti[x B BuAe ycrHbrx orBeroB Ha
Bonpo cbr rrperroAaBa'reJrf, rro coAepxaHr.rro oTqeTa.

3. Pa6ora c AoloJlHr,Irenruoft nureparypofi ro BolpocaM, BbrHeceHHbrM Ha
caMocrorreJrbHog [3yqeHr,re. Konrponr ocytqecrBmerc.fl Ha 3K3aMeHe.

1) .{ocror,rucrBa LI HeAocrarKI,I SMP- u MPP- apx}rreKTyp Bbrrrr4cJrr,rreJrbHbx

. CI,ICTEM.

2) Ornnque uoHsrllft npoqecca I{ tloroKa B orreparlrroHubrx crrcreMax.
3) Ilpo6neuu cI,IHxpoHI{s arJrrn sa1av' npu napurJrreJrbHoM nporpaMMr,rpoBaHr,rv.

4) CrangaprOpenMP.HasHa.reHr.re.

5) Cyqecrnyroqne peanu3arlLrr4 crau4apra MpL
6) Ilporoxonrr o6uena AaHHbrMr{ MexAy rrpoqeccaMr,r.



7) Irlcnonrgonalve yrtrrrr4ru MpIRun.
8) Oua4raraparrJreJrbubrxrrpnJroxesufi.
9) Mero.qzxaorIeHKr4 e(p([enrznnocr]r Bbrtrrlrcneuufi.

10) Pearusaqux Marpr.rrHbrx alrroplrrMoB cpeAcrBanau MpI
I 1) Pacnpe4eneHHoe peureHrae 4r,r$$eperqrarrbHbx ypanHenuft.

Pacnpe4enegr4e BuAoB caMocrorremuoft pa6oru rro pa3AeJraM Ar.rcqulnr.rHbr:

l.

7. YTIEEHO.METOAI4qECKOE I,I }IHOOPMAIII,IOHHOE OEECIIEqEHIIE

a) ocuonuan Jrrrreparypa 
ATI.III4TTJII'IH'r

Aulouon, Anercan4p Cepreenn.r. Texnonorufi napaurJreJrbHoro npolpaMM]rpoBan]r.f, MpI z
OpenMP : yre6Hoe noco6ue AJLr By3oB ro rranpaBJreHr{trM 010400 "flprnrna4nax
MareMarllKa u un0opuatuxa" n 010300 "@yn4alreuraJrbHas un(fopuargxa u
r'ru(fopnaaqlloHHbre rexHororuIu" I A. C" Anrouon ; Mocrorcrufi rocyAapcrBennrrfi
yHl'rBepcr.rrer rrMeHlr M. B. Jlouonocona (MfV) ; aBr. rpeAr.rcJr. ts" A. CaAongz.rrft._
Mocrea : Mocroncxuft yHranepcl{rer (Mfy), 2012 .__339 c.: rrrr. - (CynepnonauBrorepHoe
o6pasonauue) .- Bu6nuorp. : c. 333 -334 .- ISBN 97 g-5 -21 r -063 43 -3.
Ocuonrr [apanJreJrbHoro nporpaMMr,rpoBaHr,rr [gnerrponurrfi pecypc] / Eora.rgn K.IO. - M. :

EI4HOM, 2013.
MoAenvr rapulJleJrbHoro rpoqpaMMr4poBaHzx [Snexrpounrrft pecypc] / (Detoron ?I.E. - M. :

COJIOH-IIPECC, 2AN.
llapannenrnoe [porpaMMr,rpoBaHr.re Ha C++ s Aeftcrszr,r.
MHOrOfroroqHbD( rporpaMM [3nerrpouurrft pecypc] / Snroun
Cnunxun A.A. - M. : IMK llpecc, 2012.

6) 4ouo.unnrerbHas Jrr.rreparypa:
1' Kynurcon I4.M. Texuonoruu paspa6orrr-r ilporpaMMnolo o6ecueqeHr.rs .rlJrfl

MareMarl'ItlecKoro MoAeJrI4poBaHI{t $zsuvecrzx [poqeccoB. rlacrr 1. l'lcuonrgonaurze
cyrlepKoMrlbrorepoB, ocHalrleHHbrx rpa(pz.recrl4Mll ycKopvrrerrflMvr [3ler<rponurut pecypc]:
yue6noe noco6ue/ Kynuron UI.M.- Snercrpon. TeKcroBbre AaHHbre.- Honocu6npcr<:
Honocu6upcxrEft rocy4apcrBeHHbrfi rexnu.recrHft ynznepclrrer, 2013.- 40 c.

2.

3.

4. Ilparruxa paspa6orr<u

Vunrs*re ; llep. c aHfJr.

J\b

nln
P asAer Ar,r culmnr,rHbr

Bur CPC

(1) (2) (3)

I I{enr a sapLa'rv rapilrneJrbnofi o6pa6orrra
.qaHHbIX

2 4

2. flpznqunrr [ocrpoeHr,r{ uapalneJrbHbx
BbIqLICJII4TEJIbHbD( CU CTEM

4 6

a MoAelz napirJrJrenbHbx Bbrqr,rcJrr,rreJrbHbrx

CI,ICTEM
4 6 6

4. flpunqunrr parpa6omu [aparrJrenbHbrx
anfopr{TMoB r4 rrporpaMM

4 4 6

5. Cvcreusr pa:pa6olrta [apaJrJreJrbubrx
rporpaMM

6 6 8

6. flapauelrHbre rrrrcJreHubre aJrropr.rrMbr
AJrf, perrreH[r Tr4[oBbrx 3alaq
BbIrII4 cJll{Tenrnoft MareMarI{K}I

6 6 T2

Bcero 26q. 22'r. 42'a"



2,

a
J.

2.

1.

Mo4enu pacrpeAeJIeHHhIX BhlrrrdcneHr.rfi [3nemponnrrfi pecypc] / Touopxon B.B. - M. :

OI,I3MATJI,.{T,2OII.
Texnonorzs CUDA B rlpl,IMepax: BBeAeHr,re B nporpaMMrrpoBaHr{e rpaQu.recrux
rpo{eccopon [Srerrponunfi pecypc] I Cangepc [x., Ken4por O. - M. :,{MK llpecc, 2011.

n) IIporpaMMHoe o6ecne.reHne n lfHrepHer-pecypcbr:
Jla6opatopuxfTapanreJlbHbrx ranrpoprvraquoHHbx rexHoJrorvft Hayuno-lrccJreAoBareJrbcKoro
Bbrrrr,rcJrrlrreJrEHoro rleHrpa Mfy http://parallel.ru
MPICH: a high performance and widely portable implementation of ttre Mess4ge passing
Interface (MPI) standard. https ://www.mpich. org/
opurv uaru cragAapra MPI : http : //www. mpi-forum. org/do cs/docs. html.

8. MATEPT4AJTbHO-TEXHI,IqECKOE OBECTTEqEHTTE AI,rCrIt4rIJII4HhI
Jlerquonubre ayALITopI{rI, ocualrl€nnrre Aocroft (grx uera vnri MapKepa), empanoM AJrfl

rrpoerrlr.roHHbD( crrcreM, rrpo eKTopoM ]r uoyr6yxorvr.
Ay4raropur4 AJrs' ilpoBeAeHlrt 3arrxtuit, ocnarq€Hurre coBpeMeHHbrMrr [epcoH4rrbHhrMr4

KoM[broreparrau, o6re4ran€nnrnru B JroKaJIbHyro BbrrILIcJrI,ITeJIbHyro cerb r,I yKoMrrJreKr]oBaHHbrMI,I
neo6xo4rzrrahrM clrcreMHbrM rd rrpr{KJraAHbrM [porpaMMHrnn o6ecneqeHueM.
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