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1. IIEJII,I OCBO
florpe6nocrb perrreHu.fi cnoxubrx rrptr

a npfiHrlrr[r4ilrbHafl. ofpaHprqeHHocTb MaKcu

cxeMe Qon HeffnaaHa - 3BM rpr.rBeJrpn K r
cl{creM (MEC)" I4cnolrgonaurae raKr.rx

cyrqecTBeHHo yBelr.rqr{BaTb npo[3BoAr{TgJrbrr

pa3Br4"rrrfl KoMrrbrorepuoro o6opy4onauus. lI
o6o6qeune rpaAlrrlronHofi - nocJreA
qrlcJreHHbre MeroAbr B cnyqae MBC AoJrxFrbr

nsaurvro4eficrByrorqux MexAy co6oft npoq
lpoqeccopa(. llpurraenxeurre anroprrrMra

o6ecne.reglle,IIoJIxHsr o6ecue.{vBafb
cI4 HXp O Hr.r3 arln{ro I,I 83 ar,rM o }I cKnroqeHI4 e acx,r

llpe4rrrerou paccMorpeHr{s

Kpyra BorrpocoB. I{enr rypca cocror.rr B

lapilnnenbHofo nporpaMMr.rpoBaHus. I.ns.
TaKXe [paKT'I,IrIeCKOe O CBOeHr,re [pI4 eMOB r,r

2. MECTO NI1lCJruI

,{ucqrEnluua <llaparureJrbHoe ilpo
ocuosHoft npo$eccuonanrnofi o6paronarelrH
nu6opy.

,I[ncqrauuna Jrorr4qecKr{ pr

TeOpeTI,IqeCKHX AI4CIIUnJILIH !I npaKTI,IK

KoMrrbrorepon, AnroprzrMbl I{ anropr{TM H

crpyKTyp, Crpyrryprr v anropr.rrMbr KoMrr

MaTeMaTHqecKlre ocHoBbr cylepKoMnbroTepH

cryAeHrbr AonxHbr: 3Harb ycrpoftcrno u

rlpeAcraBJreur4e o 6asosrx alropuTMax r.r

ilporpaMMr{poBafrH{ BbrcoKofo ypoBHr.

,{racqunnnua (foprranpyer 3HaHr4rr

Ae-f, TenbHo cru r<n anu(f urlt4poB aHHoro clequaJl
B paur<ax y're6uoro npoqecca ouu lroryr 6

xn aru (f r,rrcaquonnofi p a6oru 
"

3" KOMTIETEHTIT4II O
B PE3YJIbTATE OC

B pe3ynbrare ocBoeHu.s Ar,rcq[nnr{H
cJre.qyrouple tKoMrreTeHllr,rlr :

. fOTOBHOCTbIO AHAIII43I,IPOBATb I]

nporpaMMupoBaHr.rr (OIIK-3 ) ;

o cnoco6Hocrbro rrprrMeHrrb B n
cpelcTBa aBTOMaTLI3aIIm [poeKTI4poBaHLIfl ,
rlporpaMMHoro o6ecneqeHr.rr (OnK-4).

HI/.fl, AI4CUI4IIJIIIHbI
a.qHbx gap;aq c 6olrurrapr o6reuou CJIEHI4H

bHoro Srrcrpo4eftcrBr4r rl x"-IIo
HI,IIO MHOrOIIpOqeCCOprilrX rlbFrr4 bHbIX

BbIrIIrcJrIlTenrnoft TeXHI,IKI4 iltJ3BOJlf,eT

3BM npu nro6oru cyulec:rnj.ro ypoBHe

gToM, oAHaKo, neo6xoglnnrcl 'lua1

- TexHoJlorm peureHrlfl. ila4arr Ha

poeKTrrpoBaTbc-rr KaK cr4cTetMbr

AorrycKaroIIIIIx vcrroJrHer]He r{a H

KlIe t3bIKLI W. ClICTeMHOer n

JlerbHoe"

[]M" Tax,

bIX I,I

bIX

MHOC

c pfAoM

xHTeKTypa

BU
bIE KT

I{METb

'3bIKI,I

fiapi]nJreJrbHbrx ilporpaNrrvr, o' I{3iOBbIBaTb

r{rrbrx IlpoqeccoB r,I T.fr.

Kypca vI flBJIfleTcs. Ll3yqeHue IIBpe KIOJIEHHOIO

Hr4rr MareMarl{trecKux uoren.efi METO.IIOB

poqeccopHbrx BbIrrr4cJII{TeJIt,rIbrx clIcTeM, a
K pa3pao oTKrir napaJrJreJ[rHErX I\,XM.

bI B CTPYKTYPE OTIOIII BO
poBaHr{e) HaxoAr{Tc.rr B Bapr,raTu an rtacrn

lporpaMMbr r{ oTHocLtTcr K lu4crl}r T'IHAM IIO

eToAr,rqecKu cEi"rl3iu{a

yroqero nepr{oAa o6yueruax (A
fl36rKl{, lleopux Bbrrrr,rcJll,ITeJrbr{bD(

rorepHoft o6pa6orxu .{?HFrr,rx, C

TexHoJroFH ir) " [tx ycrerrHoro rrufl Kypca

r4Hrlr{rrbr (pyHxqzoHrrpoBi}H}ur 3
AaHHbX, WeTh nplr,rMeH

HaBbIKlI, HeOoXOAr,rMbre B rr qecxofr

I,I3rraeTcfl B KoHrIe TeopeTiz r.'o Kypca.

b r{cfroJrb3oBaHbr rrpr4 noAr()TOqKe KHO14



B pe3yJrbrare ocBoeHr{r Ar,rcrlvnJrrz br o6yraroquftc.u AoJnxeH r.rpoBaTb

cJreAyroque pe3yJrbTaTbr oopa3oB aIJI/'flj

1. 3uarr: rlaccu$uraqr{rc pac

IloBbrrrreHlrr [porI3BoAr{TeJIbHocTr{ Bblrrr4cJr

raparneJrbHbrx aJrropr.rrMoB (OIIK-3, OnK-4) ;

2. Vuerr: caMocro.f,TeJrbHo ra3BJreKarb

pa:|Ir4rrHhrx [cToqHr.IKoB, frpl{MeHflTb LI3rIeHr{

anropr,rrMon (OIIK-3, OIIK-4);
3. B.rranerr : HaBbrKaMra r,rcrroJrb3oBaHus

T{bIX BbIqNCJILITEJIbHbIX C

bHbrx cpIcTeM, xloAxo,n;br

IIa) IHO-TeXHLIqeCKy[O ffiI

MeTOAbr IIpu [poeKT]rpoBaHr4H pacn

BpeMeHHbrx cpeAcTB peIIreH}I.s EbF{

4

3a4a.r Anfl cvcreM c paclpeAeueuuofi [aMsrbro -3, OIIK-4).

4. CTPYKTYPA I,I CO HrrE ArrcqurrJruHbr (Molty
O6qas rpyAoeMKocrb Ar.rcrlp[rJu4u6] 5 ga.rerHrx eArrn[q, 180.rar;oe.
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l. I{eln rl 3aAarru BBeAeHr{ff rrapaJl

1.1. Heo6xoArrMocrb
Orpanu.reuue uarcrauzulrnofi

flocro.f,HHas neo6xoAzrraocTb perxeilwfl, 3aRa

3BM (npo6neun "6olrlroro nrr:oua"). FI

3aAaq. ABTOMaT[3ArI4fl ynpABJreHr.rt

Tpeo oBaHr{f, rro cHr4 xeHr,rro cTollMocTr4 tI rroBbr

1.2. Hcroprrs BBeAeHr{s [apaJrJreJr

ENIAC, IBM-701, 704,709, ATLAS,
1.3. Pacr[qrre MHoro3aAarrHbrx,

1"4. IIpoS"rreMbr rrcroJrb3oBaHrr nap
CyqecrnonanrEe frocJreAoBareJrbHbx

IIpoIr3BoAr{TeJrbHocTr4 nocJIeAoBaTeJrbHbrx

nsauuo4eficrB[e v [epeAarry AaHxrbrx

[apzurJrenbubrx cr,rcreu (sarou fpoura). "
[porpaMMHoro o6ecuerreHr.rr. 3anzcuuocrr

f{era oco6eunocrefi amraparypbr. Cno
Tpy4oervrcocrb rrpoBepKr4 rrpaBrlnbHocrr.r n

2. IlpuHqnrrbr rrocrpoeHrrs rapaJrJreJr

2.1. llyru AocrrnxeHus naparJ eJrr{3M
(DyuxqaonEIJrbHbre BbrqprcrrlTeJrbHbre

rraMflTb. KounefiepHrre u BeKTopHlbre

Mnoronpoqeccopnbre Bbrrrr{cJrI{TeJrbHbIe

(Mynbrr.rlpoqeccopbr Lr Mynbrr4Kounrrorepu).
2.2. Clrl.ocodrr nocrpoeHrrff MHoror
Cxeusr KoMMyraur.ru (uomrax

KOMMyTaTOpbr, JIoKaJrbHbIe cxeMbl KoMMyTarI

IIapanJIenbHbIX aITOpLITMOB I,I TI4tIOBble TOn

perrrerKr.r, nonHrrfi rpa(b, runepry6, rop,
gMynsqus rononorrafi"

2.3. Bugu napaJrJreJrbHbrx B

CynepSBM. MuororpoqeccopHr;re
MuotouarrrplHHble Bbrqr,rcJrr{TeJlbuble KoM

llpurvreprr coBpeMeHHbrx BbrcoKorr

T932,IBM SP2, HP Exemplar, ASCI RED).
n Poccrau"

2.4. K"rraccuQnnaqnn MBC
Cucreuarrarz @npurna u IIIopa.

Xoruu u,{Necxoyna.
2.5. Oqenrca rporr3BoArrreJrbHocrn M
O6rqee BbrpaxeHrze Anr orIeHKLr

Maxcpruanrnas (nzronax) [porr3Bo
ronynpor43BoAureJrbnocru). Y4elrnax npo
MBC.

3. MoAernpoBaHrre rr aHaJrrr3 u HbIx BblrrIlclerruil

I[nfl pflila

I4
rnoft o6pa6ornu AaHHbrx

3BOAr{TeJTbHOCT}r OAHOnpOUeCCppH 3BM.
flpeBbrrrraroq]rx Bo3Mo)KrrocT'r4 HbIX

XO,UI{MOCTb KOJIJTEKTI4BHO| O lperreHr,re

)HHbrx rexur4qecrcux cucreui T
llro Ha,[exHocT'r.r.

a

DC 6600, 7600, ILIAC IV, Cray-1, s6pyc.

eJIbHbIX II paC[peAeJreHHbrx t]brrr

BbIIIIEHUE

rbrcrepoB (saxon Mypa). I4 HA

Mr,rHcxoro). BercorcBr cTor4MocTb

BareJlbHocrb" cyruecrByl.oulux PI

I,IqecKI4e

uu or

nyIIBIafr
MaTpr{rl6r.

IIAM.flTbIO

pecTHbre

). Aua-urar

Jrr4ueftxa,

Qer<runHocrr.r lapaJrneJrbHb]x Bbrrr

eJrbHbrx nporpaMM.

HbIX BbITIUCJIIITEJII,HbIX CU{CTEM

ycrpoftcrna. MnoroypoBner!a.rr u
BbrrrrlrcJreHr,rfl. llpoqeocopHrre
br c o6.rqefi v pacflpe,qeJreHHo

KpolpoqeccopHbre cuoTer\{ttr.

HbIX BbITIUCJII{TEJIbHIbIIX O

- ooIIIas IuuIJa) peIIreTK[, Kn€[qTep

rlII4 CXeM KOMMyTaIIr4r,r -- KOJI

Anuaparuar peaJrr,r3arpr s. v n

pa3paooTKr,r [aprurJreJrr,Hbx f0pr,rTMoB.

MHAII

x cI{cTeM

BbIqI4 CJII,ITEJIbH]bIE KOI\{]IJIEKCbI (MBC).
. Ceru 3BM.
oAl4TenbHbrx Br,rqucII,ITeJIbI{bDt (Cray

ynepKoMrrbroTepHbre Bhrqr4 cJIKTenbH OLICTEMbI

Kpr AaHHbrx (rovran4). Crp,yrrr:'y HOTaUT{f,

rir3BoAr4TeJrbHocTr4r l\nfl pa3rr()]:q a MBC.
(4ru,rnarrocrb. Crenenr [aparrJreJrrr3M

.IlureJlbHocrr. 3na.reHr4q



3.1. Moae.nu

Kounrrcrep
rrapaJrJleJrbHbrx

MHOfOIIpOqeccopHbrx

CI,ICTEMbI.

o HeorpaHrrqeHHbrM

crrcreM c o6qefi u

3.2. Moaelb aJrropr{TMa B BrrAe rpa
llpe4craueur,re aJrroprlTMa B BlrAe

BbrqrzcJreHr.rft . lloxasareJrb BpeMennoft cloxn
aJrropprrMa AJnfl rrapaKoMrrbrorepa (npeAer

KoJrr.rqecrBoM npoqeccopoB. 3asr4cul,rocrr

neo6xo4r,ruocrr orrrr.rMr{3arlpu4 crpyKTypbr

p acnkrcauurx ertqucneHl,rfi 
"

3.3. Moaenb rrapaJrJreJrbHbrx BbrrrrrcJr

Ocuosurre no:nflTus. Teoplrr{ cerefi
flapannenbHbrx Bbrrrr4cnenufi . r{euoncrpaqur
cI,IHXp o HI,I3 arfkrs, B3 ar{M oracKJrroqertrr{ e, 6 lo ru

3.4. Mo4e.rrb rrapaJrJreJrbHbrx Bbrrr

llonsrrae npoqecca. CuHxponrcarllrt
llpzuep peanra3aqr.rr{ B orreparluounofi

Bsar,rhao[cKnroqeHue rrapaJlJreJrbHbrx

B3ar.rMor,rcKflroqeur.r-s: anropr.xrM r{er<repa,
pemel{I{r cTaHAapTHbx 3aAarl B3aLTMOT,ICKJI

Itacarerl,I".

BgazuoaeftcrBr.re

coo6rqesufi . Mexanusr4tr
t3brKax Atav OKKAM.

napanJrenbHbrx

[epeAarM: orrepeAr{

flpo6neuu nsaunao4eficrBlr.rr n
Bo3Hr.rKHoB er'urs. llpe4ornpaqeHrde ryrrr{KoB"

BOCCTaHOBJTeHLTe COCTO,{Hr,rf rrpoqeccoB.

Mnorosa4auurrft pexuu pa6orrr 3BM
4. Ilplruqunrr parpa6orKrr rrapaJrJreJr

4.L. Oqeruca eQQenrnBHocrr na
florasarenr a(f$erra

I{crrorb3oBaHI4s Bblqr{cJll,ITenrnofi cficreMbl.
xapaKTeprdcrr{Krr BbrqvcJrr{Telruofi cprcreM

e(f$exrznuocrn (apxlmer<rypa, KoJrr4qecrBo

gannrrx).

4.2. Oqenna KoMMyHrrKarlrroHHoft 'rp
XaparrepucruKvr rouonorraft cern

MeroAsr [epenaqu AaHHbrx.

Auanug rpyAoeMKocrrr ocHoBHbrx

MexAy AByMr rpoqeccopauz ceru. O4rz

Ouepaqr,rx qrlKflllqecKoro cABvra.

Meto4rr JrorutlecKoto [peAcraBJIeH

Oro6paxerure KoJrbrleBoft ronono rnyr vr

4.3. Yponnrl pac[apaJrJreJrrrBaHr{fl B EHHII

cpejlbr.

HbIX CHCTEM

napaJrnen[3MoM (napaxourr.br{)Tep

peAeJreHHoft narrasrtlo. MoAe:n

ttouepaug - onepaquntt
noroKa naHHbrx. FacnucaHue

anropr4TMa. Oqeura BI)eMeHr{ B

pacnapzlnJrerunauue) u Arnfl clrcreM c

or rorroJroruru rpa([rzr

rpa$a. Cnoco6rl roryqeHufi

uufr n BHAe cern flerpr.r
I4cnomgosanze cereft Ilerpn

brx [pooneM rrapanJle.flt;H]brx

(rynuxu).
ft n nuqe rpaQattnpoqe,cc-

apannenbHbD( lpoqeccon.,Au
Unix.

Kouqeuqux pecypca.

u (,{eftrcrpa), uouuroprr (l}lrpr
rfl: Konbrlenofi 5yQep, upofilerrna

rrocpeAcTBoM Mexarr[r3Ma

rrotrroBbre rilIr.rKtr, noprbr. 1lpuuqun

flonsrue ryrrr,rKa vr

ropLITM 6anxzpa. O6ua;r1'x6511us

.racruHfi cnyuafi uapaueurrrofi
brx aJrfop[TMor] u [porpaMM.
bHbIX B bIIIIICJIEHI{II

vBalavrs. (ycropeuue).

Cnoco6rr orIeHKu nora:are:refi.
BJlr,rf,ronlLIe Ha BeJlr{rrrrrlbl

IlpoueccopoB, TorroJIotIH KaEraIoB

KOCTr{ [apaJrJreJlbHbrx aJr

rrpr AaHHbrx. AnroprarMH ldaplr

T4 repeAarrr AaHHbrx. Ilepe4a
45. v MHOXeCTBeHHaT pac,cbrrKa

TOrIOJrOfrrr{ KOMMyHtTKaII?IOHHO

r.rr4 perrreTKr{ Ha fr{rrepKyo"

MoAerra

nnreftepHofr

bIX

HEHPI.fl

KOHEqHbIM

tvtIIJIbHOrO

0nHcarrr4.f,

wurclruit:

co6rrrzfi.

EXAHI,I3MbI

f$urraepu

r-[epeAaqu

paHAeBy B

s. ero

PIKOB I{

pal6orrcu"

KTI{BHOCTb

HOBHbIE

uE- n
DepeAaqr4

,IIAHHbIX

ulenraf"



Pacuapa:ueJrlrBaHlre nrrqltcneurafi H

nto4ylefi , orAeJrbHo BbrrroJrHreMux sa4anufi .

4.4. Sranrr rocrpoeHr.rq ra
Bu6clp [apaJrJreJrbHoro anroprrrMa.

lporpaMMbr" llocrpoeHlre r4crronnseuofi r
crrcreMbr. flapanneltHoe [crroJrHeHr.Ie MaIII

orrTr{MaJrbrroro anrop}rTMa I.nfl KoHKpeTH

uauryuurefi TorroJrofrlr,r Bbrqr.rcJrr{Telrnofi

pac[apaJrJrerrHBaHr4e cyrqecTByroqero zrn

4.5. Texnoror[qecKr.re acrreKTbr

,{erouuosr.rqus aJrropr,rrMa Ha

Pacnpe4eleuue zaplanuit no rpo
B3aprMor{cKrroqeH[e. Opranr.rsaqua

5. Cucrermr parpa6orKr{ [apaJrJreJrb

5. 1. CoslaHrre crrequ arrktl,rr

Arropuruu,recxuir sgrur OKKAM. 06
rpoqecca n OKKAM. MeroArr KoHclpyapo
nepeAaqr{ AaHHbrx MexAy rrpoqeccaMr{. II
OKKAM.

5.2. PacmupeHr.re cyuecrByrorrlux fl3

O6qa-s xapaKTepr.rcrr{Ka rrapanJren

@oprpau. Aerol,raru.reeKas

opueHTr{poBaHHhre KoMrrr4nrTopbr.

O6qas xapaKreprrcrr.rKa cral1lapra
Pa3.qereHue Bbrrrr4cnr,rrelrrrofi Harpy3Kr.r

Cr,rHxpourasarrr4s. Oynrquu n [epeMeHHbre

noAXoIoB napaJrnenbHoro [porpaMMr.rpoBaH

IIAMf,TbIO.

5.3" Paspa6orrca creqrraJrrr3rrpoBarrH

Cucrcua PVM. Kouqeuquq napaJrreJr

ee rrpeAcTaBJreHr.re B Br{Ae paclpeAeJreuuofi

flpe4cranneHze nporpaivruuofi

[porpaMMHbre nprirMr{Tr{Bbr cr.rcreuu PVM " .lI

Crzcreua MPI. O6ruas

[apanneJrbublx Bbrrrurcnrarerefi rrpu rIoMonILr

tlpr4Mr4Tr,rBbr olrcreMbr MPI. Ilpuuep rlcnoJl

Opranusaqrrr Bbrqr4cJrenufi ua un
lrlcnonrsonaHr4e rexHoJlofrzr{ Kpocc gMyJrt

Konqenqur Br,rpryanbHbrx flpoqeccopoB vI

TOrroJIOrLrr{ cl4cTeMbr: KoJIrIIO, Jrr,rHeftKa,

np prM r,rrt4 B br. llpunr ep u crr o Jrb3 o B anvrfl ,.

6. rlapa.rrle.ubHbre qrrcJreuHbre

B brqrr cJrrrre.rrrnofi MareMarr,rnr.r

6.1. O6qne cnoco6rr pac[apaJlJreJr rrfl aJrIOpI|TMoB

x 3aaarl

ypoBHe KoMaHA, nrrpaxcenufi, r

aJrfoprrTMoB r.r [porpaMDr
3arlrm furropr.rTMa B BaAe

Mbr IJrt rapa-urenrnoli

uofi uporpaMMbr. r{acruue nocxaHo

Bblgl{cJrr4Tenrnofi cr4ciroMbri

cTeMbr AJUr perreHlr{ olpeAeJreHH

paJrJreJrr{BaHuq

I{crrorH.fleMrre $parnrr;nnl'rr
u 6anancuponra. CuHxpo

blx rrpofpaMM
q3brKoB rrporpaMMr{poBaH us

f, xapaKTepvrcTvrKa TpaHcnbrol epa.

I4f, arpefupoBaHHbrx npoueccoB.

Mep rrporpaMM Ha arrfoprrrTMrrl

KOB [pOfpaMMHpOBaHHfl

bIX pacilrr4peHHn aflfopr4TMr.rrrec

fl u paclapanfieJrr{Barrx{e.

P. Cos.4aHr.re [apanrreJrbrlbrx

Mexqy noroKaMr.r. Pa6,cTa c

orpyxeHx4f,. CpannurerbHas

fl. p'ils. cr{creM c pacnpel(eneuuoft

x 6u6"rrzorerc

oft nupryamnofi nnrqvcnurermnofi

opo4noft crrcreMbr KoMrrblorepoB.

bI Ha uapryamnofi MarlrrHe.

Mep I,ICIIOJTb3 OBaHI4.f, .

. flo4gepNxa MO.IIEJIH

epeAarrrl coo6qennfi. OcnoeHbre n

poqeccopHoft cucrenre Parsytec

vI npkr pa3paooTKe rrapan.l:reJrbfrbrx

KaHaJroB rrepeAaqrl AaHrrr]x" B
pelrrerKa, AepeBo. OcH.o.eur,re n

foprrTMbr AJrfl pemeHuq Trrlo

nemnofi
MITEJIbTIOII

: nrr6op

XAEHIIE

3AIiAql'',

14.

iuJns, LI

qenqrt
pI4HIIIltnbI

M q3bIKE

for .'I3blKa

HO-

o6nacreft"

AilHHhIMr4.

KA

u, o6qefi

I]eilcrttkr'.

MHbIE

Xplorer.
fpaMM.

bHbIE

MHbIE



BuqnreHze SyHrquoualrsoft He3aB

(naparlelrcM KoMaHA). feonrerpuqecKoe
IrlepapxuuecKafl AeKoMrro3r4rlr{r o6pa6orru

6.2. OpraHH3arlr{fl rrapaJrJreJrbrroro

flpo6nrerr.ra peKypcr.rBHoft gasucu

floAx oA A Jrs 11 o Jrf { eHufl . acvrMrrrorr{tre c Ku

Anr Br,IwlcJreHrrfl qacrr4rrubx t't o6qeft cyMM.

6.3. IIapa.rrJreJrbHbre qucfl eHHbre

Cnoco6u paz6ueuun Marplrq (rop

MeroArr BbrrrncfieHufl rrpol,r3BeAeHr.Ir Marpr4

Marpr.rq. O6ecne.reHr.{e rpeAenbno Aon
flapauemHbne MeroAbr peureur.rr ct4creM Jrrz

6.4. ffapan.ue.nbHbre qrrcJreHHbre

ypaBHeHrrfi n qacrHux [porr3BoAnbrx
flapanuelrnar peaJrr{3arlIat

4u(f$epeuurlaJrbnbx ypanueHzfi B rracrHbrx

s(f (f exrunuoro pruAeJrenus o6racrrr onpeAeJre

6.5. IlapaJrJreJrbHbre qrrcJreHHbre aJr

otrTrIMIr3arlun

Xapar<repncrr4qecKal{ cxeMa

nplrHrlulr paclapanJrerrr4Balprs. rraero4on. Oq
s$Sexrznnocrb t4 6egtrs6rrro.ruocrr" Curr

Oupe4eneu He Har4nyqr[]rx ro[oJrorufi suqr4 cr

l. Parpa6orrca rapaJrJreJrbHbrx

repeAaqn coodrqenuft MPI
Meruu-MPI (crapr, (puurzur, nepeAaqa

llpurraep 1: Ha.raJruafl napannen

upoqeocon) - 3arycK (loralrHrrfi,
[p O Ip aMMbI, CI{HXp O HI,I 3 AI\14s., KO JI JI eKTLIB HbIe

flpranrep 2: 9vcneunoe r4HTerpr{po

rrcxoAFroro reKcra [porpaMMbr, uacrpofrxa on
llpr.rnnep 3 : Cranxpuoe rpor43BeAeHr4e

2. IlpanrnrcyM rro parpa6orrce ra
pemenuq 3aAarr BblrrrrcJrrrrenurofi MareM

O6sop 6u6naorexrE MPI: ycraHoBKa,

llprarrlep 4: Peureuue 3aAaq pacr
pyKoBoAcrBoM flpeno4anarelr).

llprznrep 5. Vunoxerrr4e Marpr{rl, Jre

flpr.rvep 6. YunoxeHr{e Marprlq, 6nou
@orca a Kenriona).

3. ilparcrraKyM rro [crroJrr,3oBaHrrlo

AJrfl p errr eHnq 3 aAarr Bblrrrr cJrr{Te.rrrn o ii
O6sop 6u6nlrorexz Paralib:

pa3paoorKr{.
va, KJlaccbr peuaeMbrx

EJIEHI{E

0T.IIenbHbx

nuqucrenraft
HbIX"

r.rf peKypcrrBHbrx Bbrrqrn

STanoB o0paooTKr{ AaHHbrx..

JIEBOI,I s$(ferrnnnocru. Mer:on

.rrraHefinofi a.nre6pu
HTaJIbHar, Beprn{KarbHa.f,, 6loqu
c lIcIIoJIb3OBaHI,IeM pa3IILIK r;XeM

Moro napaJrJrenr.r3Ma. O6parrle

rrbrx ypaBHeuuit.

br perreHr.rfl grn{DQepeH

kr r{Teparl[oHFrbrx

lpor.r3BoAHrrx. Anarras

I{f, pellaeMbrx 3a,qarl.

prrrMbr uuorolrepnofi

I,rr Mero,rlon ruo6anrEloro not,tc

na e(f(fexruBHocrpr BBeAeHrus

bre r,r acrrHxpoHHbre Bapr4:aH'rFr

bHor4 cr4cTeMbr AJrs pe€rnr{3ar{u[

JIABOPATO PAEOTbI
rpaMM c rrcIIoJIb3OBatIHeM

npr{eM cooSqeuufr).
as. rporpaMMa (rleqaTb

nrrfi). Oqenxa BpeMeH:Lr

qIIlI.

ve- co3AaHrre [poeKTa Hi]

ft , rounun flr\r4r, 3anycK 
"

KTopoB (cauocro-areJrbuoe sAqernrae I

eJrbHblx aJrf0pIrTMoB H n
KII

:rpofira, cxeMa $yur<quou[l)oBaHr4fl .

aBanvlfl. o6pason (nrrnomreuze

ilrroplr rM (cauo croxreJlbrroe
ble cxeMbr paclpeAeJreuux 4annrrx (

rroTeK rrapaJlJreJrbHblx M€|ToAo

(fpa.rnnenron alnropr,rTMa

(rapannerr4 AaHHLIX].

cxenarr).

peB6ueHnt

MaTpr,rq.

AJIbHbIX

o

t\4eTO.4oB

pa:[rocTHbrX
llerxeTrr.rq

C,KEM AJIS

MAJIbIIOU

O6rquft

JIEJII,I3MA:

AOB.

T'OTOBOTO

AMM NJIS

T1.V1fl, IION

we2).

Iopr{TMbr

lParaLib

plrHrI14[br



llpurraep 7. Oyuxqura 6z6nuorexu
cnoco6e pac[peAenenr{fl AaHHbrx" (
TeoperuqecKas oueHKa e(f $er<rznnocrr{, Bbrrr

AHarras r{HTegc}rBrrocrrl rroroKoB

IIapiIJrJIenbHbrx Bblqr{cuenuft B c[creMax c

I,IHcrpyMeHrzunnofi 6u6luorern ParaScope.

4. IfparcrunyM rro orIeHKe eQr[elcna
ronoloruft MHororrpoqeccopHbrx BbrrrrrcJr

Xapar<repu crr4Ka nporpaMMHoft ua6o

AJrr npoBeAeHr{r BbrqrlcJrr,rTeJlbHbx SKcnepI{

ux s(fQerruBHocru:
o MoAelrrpoBaHr.re MHororrpoqeccopnr

saAaHI.Ie KoJr]rqecTBa r.{ [por,r3

AaHHbrx vr 3a4aHvre KoMMyHI4KarIr{OHtr

Onpe4eleurre KJracoa peuraeMhrx 3a1a'rr

Bu6op [apanJrenBuoro Merolla
IIapaMeTpoB,

o Vcrauonra rpa(puqecKrx r.rHAu

Bbrrrr4cJreHr,rft (cocro.aurre AaHHbrx Ha rr

ceTr{, TeKyrrlar oIIeHKa peIxeHI4{ I{CXO

flpone,4enue gKcrrepr4MeHToB B

[ocJreAoBarenrnrrff (neupeprrnuuft) u
sKClepr.rMeHToB; oIHoBpeMeHHOe

pa3AeJreHr{s BpeMeHr{ AJr{ prl3Hbx

[apaMeTpoB 3aAaIIv, KoJrprqecTBa rrpo

Auarprs pe3yJrbraroB c r{crroJrb3oBaHu

BpeMeHr{ pe[reHr.rf 3aAaq B 3aBLrC

IlpoqeccopoB; [ocTpoeHr4e 3aBr{cr{M

nrr.rucreHufi.
o llposeAeuze gKcnepr{MegToB B

BbrrroJrHeHrre [apaJrJrenbHbrx [porpaMM
oAHOM rrpoqeccope; y4aneunrrfi
cr.rcTervfe (ruacrepy); cpaBHeHr4e Teo

BbIqLICJIHTeJIbHbX SKCIIepI,IMeHTOB.

5. Paspa6orKa rrapaJrJreJrbHbrx rr

O6rqa-s xapaKrepr.rcrr4Ka rexHoJroru
pacnpeAeneH[e Bbrrrd cnenuit MexAy rroroKaMlr

llpuuep 8: CxanxpHoe npor.r3BeAeH

loroKoB. Kpuruuecrrle ceKrlr4r{ Aocryrra K

Ilpuuep 9. Vuuoxeuve vrarpuq (
caMocrorreJrbrnoe sa,qaHIle 3 ).

6. [parcrunyu ro parpa6orne u

a

a

perueHrlq 3aAaq BbrrrrrcJrrrre.rrrHoft u
bHbrx aJrfoprrTMoB H rrpo

ib ans yMHo)r(eHr4r Marpr{u

Oorca ra KenHoua): c;xeMa

bre SKcnepHMeHTbr.

qu AaHHbrx, ocy

peAeJreHHofi naulrbro, c

ocTrr [apaJrJreJrbHbrx MeTOA0B

bHbIX CIICTEM

u ParaLab KaK r{HTefpl.rpor:}auH

B C rrapanneJlr,HblMl{ MeToAaMH

Bbrqr4cJrr{TeJrbHrrx cr{creM (nn6op

flpoqeccopon, nrrOop

xapaKTepr{cTr.rK ceTr,r),

3aAAHvre napaMeTpoB 3a4aqrr,

us, 3a,(ar{[ n nacrpoiira

AJI' HaonrcAeHl4s 3a llpoueoi]oM

cI{cTeMbI, [epeAi]Ia H

BrIqI,IC JILITeIT U O ft S anauu),

vrMurapm. nrrqzcnenuil: r
rnraqecxprft (cepuftnrrft) crr,oco6u

rreHr.re HecKoJrbKt4x gKcnepuMerlToB

T{AHTOB TOIIOJIOIUI.I BbIqI{CJII{TEJIBHO

OpOB LI T.II.,

cne4enrnft u3 xypHtrla gKcrrepr4rv

oT pa3MepHocTr{ 3'dp,arlw u

ycKopenrdf, u sQ$errranHocutr

Me peanbHbx [apUIJIJIeJILIIbIX

B BI4.UE MHOXCCTBA HE3ABMCM,MbIX II
K MHoronpoqeccopuoli nri

qecKr.rx orIeHOK 14 pe3yJLbTaToB

C UCTIOJIb3OBAHIIEM TEXHOJIOTUU

OpenMP: [oroKr{, [aprurJrermrrbre

BeKTopoB. flo6alrnrre Ia noKarb

AaHHbrM. Czuxpoun ga\aufl.

p acII ap ann e JrvrBalJvfl . Er Jtr o NteHH

3Ha

(5roqHorr,t

vr3au.vpr.

fl pa3Hbrx

(SI,ICTEMbI

OIIEI{KI,I

OJIOTI{I,I,

repeAaqr4

HpM ero

nuft,

VIfl

B pexr,rMe

cIrcTeMbI,

B; OIIEI{KA

.J.[I,IqECTBA

bHbrx

p0anbHbrx

OpenMP
c.t6rracru,

AaHII:bre

IIIIKJIOB,

[{M Arq



llpr.rnrep 10.

coprr4poBKr.r Lllerlrra

npeno4anarenx).

llaparremuar
v 6rrcrpofi

llpnrr,rep I 1. 3aaaqu o6pa6orrr,r

AepeBa, lrorrcK rparuaftruux nyreft (
7, Ilparrunyu ro MeroAaM

4u$QepeurluaJrbHbrx ypaBHeHr{fi n qacrnrr
O6qas xapaKrepr.rorr{Ka MeroAoM

pemeHlrs an$ Qepeurlr4anbubrx ypanHeuufi .

Mero4rr paclaparrJr errvrBaHvfl

cr.rcreM c o6qefi rraM.rrrbro (oprauusaqur
perrreHr{.f,, zg6rrrox cr,rnxpoHr.r3 arlvtu,

TOXAeCTBeHHOCTT{ IIOCJTeAOBaTeJIbHOTO VI

cxeMbr Bblqr,rcJreHuft, 6nouuax cxeMa pacn
oqepeAr4 sa4aur.rfi).

Mero4rr paclapanJreJrr.rBaHr.rr M

cl4creM c pac[peAeuenuofi naM.f,Tbro (neuro
BoJIHoBbre cxeMbr BbrqllcJreHr,Ifi , oqenr<a rpy

llparcruryu rro perrreur.rrc nu
I{crro Jrb3oBa}IrIeM yue6Ho-r,rccJreAoB areJlbc

BbrrroJIHeHI,Ie Bbrqucrenr,rfi . nugyalvgawlfl
IIapaMeTpoB I4 npo.qoilxeulle nrrurzclenuft ).

8. rlpanrurcylr no HcrroJrb3oBa

pemeHI{s cJIo}I(HbIX HayrIHO-TeXHrrrrecKLIX

O6sop 6u6nr.rorexu PLAPACK:
12: Vnanoxeuue Marphu - rcrroJnb3o

pyKoBoAcrBoM npero.uanarera).

9" IlparcurKyM rro MeroAaM rl
MHoroMepnoft lrnorosKcrpeMaJrnuofi orrrr{M

O6qaa xapaKTepr4cruKa npenMerHo

on'fr4Mu3aur.ra, peAyKrlr4rr pa3MepHocTr{ AJrt
trocraHoBKau, uu(popMarlrroHHo-crarr,rcrr.rqec

I4cuomgoeaHr,re MHoxecrBeHHbrx

pa3nr.rqnbx ceroK B o6lacrra perreHlrt
MHoroMepHoft ourr.rrur,r 3arJvtr r ceueft crny
llaparneltHo e perrreHrae 3 aAarr flopoxAaeMoro

O6rquocrn paccMorpeHHoro noAxoAa

HayqHo-TexHr4qecKr4x 3a4aq (rrHTefpr,rpoBaH

BoccraHoBJIeHr,re gasuc[N{ocrefi. rrorlcK

(MHoroKpr.rreprranbHa-f, onrr.rMr,r3arlvfl,) rr r. I. ).
flparrraryu [o perreHr.rro 3aAarr MHoro

cl{creMbr rrapanJrenbHbrx Bbrrrr{cleuzfi A6co
BbIrII4CJreHITIit,B.IdSya]trIll3AIJZIfl AaHHbrX,AIte-Jr]/,|3

npoAo JrxeHr4e BbrrrlrcJrenu ft ).

5. OEPA3OBA

: anfopHTMbr

(nrrnomrenue

: IIOCTpOeHT{e MpIHI4MaJrbHOn'O

zanauwe 4)

paJrJreJrbHbIx Brrr{rICJr€rrHiir

nporr3BoAHbrx

brx pa3Hocreft (uero4 celor) 4lr

KoHeqHbrx pasnocrefi 4lt
OI4CKJIIOqEHHfl. IIIIfl OfIEHKI{ II

cepuanr43arlvtn v 6lorulronrru,
JIbHOIO BapHaI{TOB pra.Cr{eTOB,

rrr AaHHbIX, 0aJraHcI4poBKa,

KOHeqHbIX pa3HOCTet4 Ant
z 6no.ruas cxeMhr paonpeAeneH

Kocrrl [epeAaqr.r 4aHnrx).
bnbrx ypaBsenuit B qacrHthrx

cr{creMbr ParaGrid (uocrauon

, aHurr43 pe3yJrbTaToB pa0lreToB,

6lr6rnorcr rrapaJrJreJrbrrbrx
q

PLAPACK (nrruomreurae 3

bHbIX BbITIICJIEHI,II IIJ]Ifl

TI

o6nacrr.r (uocrauonrca lanauLr

H,I MHOTOMepHbX 3aAarL K

iuroprirMsr rno6alruoro rror4cKa,

proK Tr.rla rcpunofi llearilo Anf,

usaqr,rouuoft 3aqarrlr. Cee.t1euze

MepHbrx uH(popnraquo

Irleficrsa u cxeMa uu$opuirqrnoHn
pemeHI,I.S ptAa BbIIII,ICJILITeJI

perrreHr,re cvcreM ttenurrc:finnx

vft, orrraMaJrbrrrbrx rro lra6opy

alrHoft onrrdMlrsallntt c Lrc

Sxcnepr (nocranonxa 3,4rlaqu, B

yJrbTaToB pacqeToB, T,BMeIIeHV[e n

bIE TEXHOJIOIUII

eTpoB rz

uy3brpbKoB0lr

3anaHvtr uolt

poBKr4,

IICTEOM

pemeHuq

bIX

HOCTT4

he

BOJIHOBbIE

b30B4HI1€

I4TEJIbTIbIX

f, AAHHbIX,

BOAHbTX C

3AIlAlIn,

3-MCHE]fII,IE

AOB ilJI'I

lIpHIr,rep

wfl. rro.[

nfr 3aIlaq

o14

0MepHbrM

).

HTIA

npo6reuu
blx 3aAarl.

o6Ir,renoe.

,IOEMKIIX

ueuuit,

VEM

HEHI,IE



. JIEKII}IOHHO -CEMLIHAPCKAfl

ra6oparopHbre 3aHtrLIs) ;

o o6y.reuue B MaJrbIX rpyrlnax (nunor
rpEx uenoner);

|Macrep-KJraccbl (gervroncrpa]lJ1^s, Ha

rrpoeKTHpoBaEr4fl oITI,IqecKpIX AeTaJIeI,I U OIIT

OTIPUMEHEHI'IE MYJIbTI,IMEAI,IA TEXHOJI

rrpr,rMeHeHueM KoMnbIorepHbIX npeseutaqufi

rpoeKropa rauu 3BM);
o r,IH 0 opN{aIIuoHHo -KoMMyH[KaII]IoHHbre

TexHoJroruir Lns, MoHI{TopI4Hra rexyr[eft ycu

6. OUEHOFIHbIE CPEA
YCIIEBAEMO C TI,I, ilP OMEII(

OCBOEHLTfl NI'ICJII4TIJI
OBECIIEqEHI4E CAMOCT

a) Boupocrr rc pefiruHr-KoHTpoJrro:

1.

2.

a

CISC- u RlSC-npouecoopbr" Ocrronnrre

flosHlrreHr,re rrpokr3BoAr.rreJlbHocrI,I

onrrrMnJrbHoro (f ynrqrroHr.rpoBaHnfi KoH

CyneprounefiepHue v cyrepcKaJlflp

pa6oraroulux ycrpoftcln: IU, FPU, MMU,
4. MeroAu yMeHblrreHr.rt

rrporr3Bo,Ar{TeJrbHocTb npo{eccopa.

5. flosrrueHr.re [porr3BoAr.rreJrbHocrrl rrpo

e4unrrfi, fapnap4crrafi, c npruoft sauuc

6.

7.

8.

9.

Oprauusaqlr{ Kglrr-rraMsru. AlropI,ITMbI

KgIIIII.

ComacoeaHue rsureft B MyJIbrIln

Br.rAu MuororrpoqeccopHblx apxl{TeKTyp.

llo4gepxra MHoro3aAaqHocrrr I{ M

lpoqeccopa. Oprauusal\krs. rannbrx Bo BH

10. llporparrarvra, rpoqeccop, rpoqecc.

npoqecca" Cter, BI{pryaJIbH afl rraMflTb,

11. Mexanugurr nsaIrruo4eficrBl{q rrpoqecco

rroqroBbre gr\vrKvr, co6urras" 3aAa.ru (

lpuoprrrerbr. llapanremnrre npoqeccbl

CB.'I3bIBAHIIE.

12.Bulr,r pecypcoB: arlraparubre,

pa3AenteMbre, IIocTojIHHble, BpeMel{Hbre,

Peilm

1. Tunrr ngarauoAeficrBr.Ir [poqeccoB:

Kpuruuecrrre ceKIII{rI, B3apIMHoe LIoKJI

2. llpo6ueuu, Bo3HIlKaIouve rpn cLIHXpoH 3aAaq 14 krleu kD( pa3pemeHwu.

rpoqeccbr.

cucreMa

P,

(rpa4raquoHHbIe

ue na6oparopHbrx pa6or B rpylrilAx 14

brx 3ar{rrTr,rflx np}Ir-Iqu+oB

KI,IX CUCTEM);

ruft (npone4enne JIeKIIId()lHrIlbrx

r{ AeMoHcTpaIIrIoHHbrx poJl}IKoB c

TexHoJrorr{u (npr,Irraeueuve u

cryAeHToB I,I KOHTpOJtfl 3Ha

I\J1fl, TEKyITIETO KOHTPOJI'
fr nrrncrAur{xr rro

I4 YqEEHO-METOAlltIIrl
.fl TEJIbHOIZ PAE OTbI CITY,AE

rcoumponu NeI

sr RISC- apxr,rreKrypbl"
ga crler Nonreftrlpra3arlull

epa.

npoqeccopbr. Brr4erelurae

BrrvrflHus. r4rrcrpyKllLlu

B 3A CqET BBE]IEHI,I'I KSII].

c o6parnoft 3arrucbro.

aMeHbI .IIaHHrIX B KSIII-rIaN,ISTU.. C

cl{cTeMax c o0rqel4 IIaM.sT'bl{}.

poqeccopHocTl{ crlequaJlE Hb.MI4

EI4 IIAM.flT.a.

bre cocraBJrflrortrIlle q)Oqeoca,

TpaHcnf,uprv al,peca.

PagAerseMas IraMtrb, ce.ura$opu

). Cpanuenue c rrpot1eacaMla

CnssHsaHue. C'rarnqecroe v. nLI

MHbre, aKTI4BHbre, flaccuBrl]ble,

pI,ITLIrIHbIe, KpI{TI{tIHbIe. i

xoumponu Ne2

AHr4qaroil{ue u KoHKypl4pyl{}ilI[e

re rpoqeccon (sa4au).

,r(Byx rrJrlr

pacqera r.r

uts"tuft c

noMolrlbro

AIIIIOHIIbIX

fi).

fAIVI
E

OB

Vcroezs

AJIbHbIC

c0crotHI{tl

OI{THAIIIbI,

lPecypcu,

I,IqecKoe

K€UIbHbIE,



3.

4.

5"

6.

7"

8.

9"

Cocro.f,Hzs lpoqecca r,r MexaHr.r3Mbr nepex

Crau4apru ua UNlX-olrcreMbr.

Ynpannenne [poqeccaMr,r. Oynrquu fork,

Pa6ora c orrfHaJraMz. (Dynrqur signal.

PasAerseMar naMrrb. Oynrquu shmget,

Cerrra(popsr. Oyurqran semget. semop,

Co6urns" Ilpurrrr,rrnnHbre o[epa\r4u.
loMorrlbro co6rrrufi.

10. Ouepe4ra coo6ulenrafi. Oyurqrar.r m
I{CTIOJIb3OBAHIJfl.

1 1. Ynpanneuue 3aAarraMr.r (threads). Oyn
flpnrvreprr ucrro Jrb3 oB alav.s. "

12. O6rercrbr cr{HxpoHnsarJuur traua mutex"
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