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1. TIEJIIT
Ilorpe6nocrb perrreur4fl cJroxH

ff npr4Hrlr.IruI ArE.Has. orpaHr{qeHHooTb

crxeMe Son Hefirvra*a - OIIM nplrBeJrrr

cr.rcreM (MBC). llcuonrgonaHue
cyr[ecTBeHHO yBer[qrrBaT]; nporr3Bo
pa3Burlrfl KoMnbrorepnoro o6opy,

o6o6qeuue rpaAr,rquounofi -

urrcJreHHbre MeroAbr B cJrfrae ME|C
nsauuo4eftcrByroqlrx MeXAy co6oft
lpoqeccopax. flpzvrenxevrrre
o6ecneqeHlre AoJrxHrr o6ecne.rrrBalb
c aHXpOHI,I3aIIlIrO I4 B3aI,IMOpICrffo.J eHEd

flpe4naerou paccMorpeur4rr Hac
Kpyra BorrpocoB. I_{enr rypca cocror.tr
rrapaJrJreJrbHoro [porpaMMr,rpoBaHr4g

TaKXe [paKTX4rIeCKOe OCBOeHrre

2" MXIC:IO AI,l
[ucgnntmna <IlapzuueJrbrroe

oouonnoft upo(lrecczouanruofi
nu6opy.

,{ucqnnuzna JIorI4qecKLI 14

TeopeTvqecKr4x ALrCqUrrJrr{H r.r [paKTr4r{
KoMrrblorepon, OnepaqrroHlrrbre crrcreM
MeroAbr nporpaMMlrp oBtJnvrs, CracreuH
rexHoJrorufrr)" l$a ycremrroro
Irpr{Hrlr.rrrbr QynrquonupoBaHlrr :3BM,
cTpyKTypax AaHHbrx, yMeTb flp]rMelilrTb

.{r.rcqunnuna (fopunpyer s

AerreJrbHocru rna-uz(f rarlapoBaHuoro
B parraxax yre6uoro llpcfqecca oHr4

rcnanu(puraqr.rounoft pa6oru..

3. KOMTIEI|EHTIIIU O
B PE3I/JIbTATE

B pe3yJrbrare ocBoeHufl
cneAyroque npo(peccraoHilJrE,Hbre

cuoco6nr:crb uprr:Meurrb B n
[porpaMMrapoBaHlrs u s:lstxu 6az
aB'roMaTr.I3arlr4r.r IIpoeKTHpOBA]dwfl,, 9J

TexHoJrorun, SullnoreKlt: I{ fr&Korl>r rrD
zH(poprvraqr{oHHbrx rexuoJrorr.rfi (OIIK-2) ;

cnoco6nocrb K pa3pa6orxe
cr{oTeMHOrO v [pr.rKJraA[ror.o nporpau vIpoBa}lug., MaTeMaTr4qecKHX.

EIJI,Ifl ArrCur4rrJ[rHbr
lpI4KJraAHbx 3aAatr c 6olrlrau o6reuour nuqucneuufi

MaJIbHoro 6rtctpo4eftcrBllt "KJlaccuqeoKux" - rt,t)

K rrorBJneHuro MHorolpoqeccoplrblx BbrqvcJrI{TeJIEHbX,K

vx cpe,4crB Bbrru4cJr[Tenrnofi TexHr.IKr4 tro3BoJlre,r

3BM npu nro6oM cyrqecrByrorlr3M ypoBHe
x. IIpu 9ToM, oAHaKo, neo6xo4nnao "n:apallerbHoe"

- TexHoJrofuu perlreHlr{ 3a4a.r na OBM. Tar.
hr rrpoeKTr,rpoBaTbcr KaK cucTeMbr rraparrJreJrbHbrx r4

B, .{OlycKaroqI4x I4CIIOJTHeH}Ie Ha He3aBLrCuMbD(

uqecKl,Ie .fl3brKr4 Vr CpICTeMHOe rrpoIpaMMHOe
[Ie [apZUIJIeJIbIIbIX IIpOIpaMM, Op]raHl[I3OBbrB€ITIr

IrxpoErHhlx npoqeccoB rr T.[.
Kypca vI flBIrfleTgfl. r.r3) reHr{e nepeqHcreHHorc)

B r,r3Jro)KeHr,rrr MareMarrrqecKrrx uo4eneft rr Mero.ror|
MHoronpoqeccopHhrx Bbrqr4cJrlrTeJrbHhx cr.rcTeM. ur

rI TexHr.rK paspa6orru [apanneJrbHbrx rrporpaMM.

B CTPYKTYPE OIIOII BO
rpaMMupoBaHr4e) HaxoAr.rrcr B Bapurarvnuoft qacrz

snofi nporpaMMbr r.r oruocrrrcr K Ar{cuunJrr{H€rM rror

xaTeJrbHo-MeToAt4qecKn cBflsaIJa 0 p_,rAoM

pe,qmecrByrouero nepro4a o6yueuvx (ApxzreKrypa
Anropunrlrr Il uurropr.rrMr{qecKrre s3hrKr4, flsstwr u
lr MareMaTlrqecKr.re ocHoBbr cylepKoMrrbroTopHbrx
Kypca cryAeHTbr AoJrlKHbr: 3Harr, ycrpoficrno n

I4Merb npeAcraBneHrre o 6agonrrx mopr.rrMax u
lporpaMMr.rpoBaHr{r BbrcoKoro ypoBHr.
u HaBbrKLt, neo6xo4ururre B npaxrzuecnofi
vrcTa, u3waeTcs. B KoHrIe TeopeTr4rrecKoro Kypca.

ObITb I,ICIOJII3OBaHrI IIpU IOATOTOBKe nr,rnyornOfi

IIIEIO C^fl , (D OPMIIPyEMbIE
wfl , Iuc\trrIJrI,IHbr (M oAyJrfl )

trJrr{Hbr o6yraroqraftcx AonxeH AeMoHcrpr4poBarB
14:

oft 4exrenbHocrr.r coBpeMeuH;re .f,3brKr4

MeroAoJrorl{rr cl4creMnofi znNe}repuv4 c}IcreMhl
HHEre 6z6mEorexpr kr KonJreKrlr{r4, cereBbre
M, coBpeMeuHbre npo$eccnouilJtrbHbre craHAaprbr

pI [porpaMMHbrx pemeunfi n o6nacrv
rau(popruaqlroHHbrx lr



IIMIITaIITIOHHbTX MoAeJteft, r4H(bopMarlrroHHbrx pecypcoB rJno6arrbHr;x cerefi,
oopilloBaTeJrbrxoro KoHTeHTa, nI) oas AaHHbD(, TecToB r4 CpeAcTB TeCTr.rpoBaHr,r,I
cr,rcTeM u cpeAcTB Ha cOOTEeTCTBTae r.r r4cxoAHbrM rpe6onanu.rrr,r (OIIK-3 );

cuoco6nocrr r{cloJrb3oBarB

cpeAcrBa (nK-3);
cuoco6nocrr KpuTraqecKxr brcJII,IBarb uaronneunrrft orrbrr, v3Meutrb nppl

HeooxoAr{MocTrr Br,rA }r xapaKTep cnoe{ uanrnofi AerreJrbHocru (IIK-5);
cnoco6nocrr s(p(frerrrEnrro r 6a3osrre MareMarr.rqeclcr4e 3,IraHI,rt 14

un$opnaaqlroHubre rexHoJrorlrx4 npu rrpoeKTHO-TeXHnqecKLrx u IIpHKJraAEtbIx 3aAaq,
cBf3aHHbIX C pa3BlrTI,IeM I{ I,ICIIOJIbSOBaH rEn(poprraaqr{ouHbx rexHerrofuft GK-6).B pe3yJrbrare ocBoeur{{ Hbr o6yraroqzftcx AonxeH AeMoucrpr4poB&Trr
cJreAyroqfie pesynbrarsr o6paror aHvs:

l. 3narr: r<naccuQuraqfircr pq

IIOBrIIIIeHLIf, IpOI,I3BOAHTeJIrHOCI.]r I
[apaJrJreJrbHbrx aJrropr4TMOB ;

ble LIHCTpyMeHTaJIbHbIe U BbITII{CJILITeJIbHbIe

[IHbfx BbITII,ICJTI,ITeJIbHbIX CTICTeM, MeTOA6I

cr4cTeM, IOAXOAET K rrocTpoeHzrobIX

2" Yprerr: caMocroflTeJrbuo rr3BJrG loJre3Hyro Ha) rHo-TexHr4qecKyro ranrpoprrlaquro r4:r

Lr3y,qeHHbre MeTOAbr rlpu [poeKTr,rpoBa5nv[
pa3nIIqHbIX l]tcToqHI,IKOB, rnp

paclpeAeneHHbx urnropr.rTMoB ;

3. Bna4err,: HaBbrKaMpr r{crroJrb3oB r.rr coBpeMeHHbrx cpeAcTB perreHu.s Bbrtrucr}rTeJrbHbrx,
3aAaq AJrr clrcreM c paclpeAeneunofi rc.

4. CTPYK'TY?A I4 COA AHprE ArrcqurrJllrHhr (MOAyJrfl)
O6rqas rpyloeMKocrb ArrcqlarrJrr{Hlr 5 sa.rerurx eAr{Hr.r[. 180 qacos.

Pa:lAen

AI,ICqUIIJIIIIIBI

Bv4rr yve6nofi pa6oru,
BKIIOqA'

caMocro.rrreJrrnyro pa6ory
oryAeHroB

r,r rpyAoeMKocrr (n uacax

O6rerr,r
yve6nofi

pa6orrr, c
npr,rMeHeHrreM

r4HTepaKTr{BHbIX

uero4or (n
uacax /Yo)

Oopnau reKyrrlero
KOHrpOff

ycueBaeMocTtr (no
uedenntt

ceuecmpa)
Ooprrla

npouexyrovuoft
attecrayun (no

eeMecmpatv)

I{eru vsap;arttr
IIaparrJreJrbrroft

o6pa6orrn AaHHbx

Pefirznr-
xo,nrponr Nql

llpuuqzurr
rrocTpoeHr{fl
rrapanJreJrbHbrx

BbIqIICJIZTEJIbHbIX

CLIOTeM

Mo4elu
rrapEInJreJrbHbx

BhIqI4CJI}ITEJIbHbIX

CI,ICTEM

.Pefinunr-
xoHrpons Ns2



4.

llpunqunrr
paspa6orrn
IIapaJIJreJrbHblx

anroplrTMoB r,r

rporpaMr4

6 56 6 6

6

t4 6t50

5

Cucreurr paspa6orrra
rrapaJIJreJIbHbIX

IIporpaMM
6 68 8 20 6142

Peftrzsr-
rconrponr }'{b3

3rsarrreu (27)

6.

flapannenrnrre
IIX.ICJIOHHhle

anropr4TMhr AJrt
perrreHu.f, Tr{[oBbD(
3aAaq
BbIIIITI CJII{TefrrfrOfi
MATEMATIIKI{

6 8-9 6 7 24 7/53

Bcerol 6 9 36 27 90 KP 3U49

coAtEPlrt

l. I{eml w sa1aqwBBeAeHrr:s r4tr
1.1. HeodxoArrMocrr,
OrpaHrauenrae nrarccuuzurr,noft

[Iocrosnna.f, Heo6xo4rnuocub pern:eHa{
SI}M (npo6nerrasr "6onrrroro nulona'f)
saAaq. Anrouanugaq[r ylpaBrreunn p"(

rpe6onauzr rro cHrrxeHllro crorrMoorr4 r.r ]

1.2. VIcr aprrff BBe,4errrs ra paJrJI(

ENIAC, ]BM-701, 7A4,709, ATL.
1.3. Pasrfiqr{e MHoro3aAarr rrbrxi
1.4. Ilpo6.rreMbr rrcnoJrb3oBiaHnfl
Cyrqecrnonanze rrooJre.rloBareJrb

npokr3BoAr,rTeJrbHocTt4 IIocJroAoBaTeJrbr{r

nsaulaoAeficrBr.re vr flepe;1aqy ,qarrr{h
napaJrJreJrbHbrx cr{creu (sarou fporua). f i

nporpaMMuoro cl6ecneqerr[{. 3anu:cunaor
yqera oco6enuocreft anrraparypbl. Cn
f py4oeunocrB npoBepKlr rpaBlrJrbuocrr.r f

2. Ilpnuqunbr rrocrpoeuna napit
2.1. flyrn Aocrr.rr(eHrrq napirJrJrel
(DynrquonaJrbHbre Br,rqrrcJrtrreJrBr

raMflTb. Konneftepnrre r BroKTop

VluoronpoqeccopHbre Bbrrrr4oJrr4TeJlbuhre

MyJrbTlrupoqeccclpBr 1r MyJrbTrrKoM[.broTEr

2.2. Cnaca6rr uocrpoeHnfl trnoro

HI4E AI,ICUIITIJIT
JIEKU[II4

urr.rre.nuroft o6pa6or

IIp or.r3 B OAr.rTeJrBHO C:

3AAAq, [peBbrIIIaIOX

Heo6xo4rzrraocrb K

)npeAeneHHbrx TexI

OBbIIIIEHI4 IO HA.IIEXH

III3MA

.s, cDC 6600,7600
apaJrJreJrbHbrx u pa

rapaJrJreJrrI3Ma

brx anropr4TMoB

x KOMlbroTepoB

r (rranoresa Mvr
[ocne4onareJrbHocrE

rr e(f$errzBnocrr,r
,xHocTb paspa6orx
tpaJrJreJrr,Hbrx nporpi
IIEJIbHbIX BbIIIIICJIII

13MA

rr€ ycrpoficrna. I\,

bIE BbITII4CJIEHI,I.'I.

oprcreMbr c o6qefi
,r)" Mur<ponpoqecco

:poqeccopHbrx Bbrrr

IHhI

IKII A

ru(
prx r
OJIJICI

ilIqec

0cTlI.

,ILL]
rcnpe

(saxo

(rarcr

rcKor

" cyl
fiapa
v[i
IMM.

TEJIb]

nl
pHhre

I.ICJI[I

luoro
T

NHIIbIX

)AHorrpoqeocopHrrx OBM.
to3MoxHocTtt coBpeMeHHbIX

rTrrBHOro pexr4Ma perreHlr.rr

Krrx crrcreM. TexHr.rqecKze

AC IV, Cray-l,3nr6pyc.
qeJreHHbrx nrr.illlcreHnft

n Arra4anx). flonrrrueuze
)H Mypa). llorepu Ha

o). BrrcoKas cror.rMocrb

IecTByrorqnx anroplrTMoB 14

rIJIeJIbHbrx srrqucreHuft or
rpilJlJrenbHr,Ix turopvTMoB.

rbIX CIICTEM

ypoBHeBa.rr v MoAyJrbHat
poqeccopHbre MaTpr.rrlbr.

lacnpe4enennoft rraM.srbro

C}ICTEMbI.

TEJIbHbIX CHCTEM

yqera

fIAMflTb.

Muoror
(nrynrrr



Cxeuu KoMMy,rartrur4 (
KOMMyTaTopbr, JroKaJrbHbre cxeMBr KO

ilapalrJreJrbHbrx aJrroplrTMoB lr Trr

perrrerKr.r, nonnrrft rpaQ, runepry6,
gMyJrrrlrrfr rononorvfi .

2,3, Bnilw [apaJrJr(]JrbHbnK BbIq
CynepSBM. Muoro

I\4uorouarurrHFlbre BbrrrllcJrvreJrbHlhre

llpr,rrueprr coBpeMeuHbrx

1'932,IBM SP2, HP Exemplar, ASCI 
J

e Poccraz.

2.4. K;racur{urcaqur MBC
Cucrerraarrarz OnzHHa n [lo

Xoruu u,{xecxoyua.
2.5. OrtcHlca npou3lBoAr.rreJr

O6utee Br-TFDr(er{r4e} AJrt
Marcr.lMa-nruas (nvnonax) qpou
rroJryrrpolx3Bo,qraTeJrbHocnu), y4entnar
MBC.

3. Mo.qe"rrnpoBaHrre rr aHaJrrrs tl
3.1. Moaenn napaJrJreJrr,Ht;rx Bl

Kounnrorep c HeorpaHu.redH
M.HorolpoqeccopHbrx clrcreM c o6uefi
CI,ICTEMbI.

3.2. Moae"rrb aJrroprrrua n nH4!
llpe4cranneHrre anroprirMa B

Br,rrrr,rcJreHlrft. florasareJrb rrpeMesnofi
ilnroplrrMa Anr rapaKouurmrepa (
KoJrrrqecrBoM rrpoqeccopor]. 3anwcu
ueo6xoAunrocm orrrLrMl{3arlr{r4

paclucaHr{.s BnFlucreunft .

3.3. Moae;rb rrapaJrJreJrbHbrx

Ocuonurre rroHsrrlfi Teopkru]:

fiapanJrenbHbrx Brrqrrcneuzfi .

CLIHXpO HI,I3 AIIVIfl ., 83 aIIMOIdCK:[IOqeHIIe.

3.4. Moae.nb rrapaJrJlrerlHbrx Bbl
llonf,il.re rpoqecca. Cuuxpon

Ilpzrraep peanr.r3arl[rr B oneparlzonn:oft
Bgar,ruozcxJrroqeur{e napa-nnendu

n3ilI,IMoI4cKJrroqeHVs: aJrropldrM r{etcrepp,
perrreHr.rr cTarrAapTHbrx

fiucarerl,I""

BgazuoaeficrBr.re

coo6rqeuuft . Mexauvgnarr

r3r,rKax Alau OKKAM.

3a,4aq B3aI,I

lurpanreJrbHhF

KoMMyrarILrs - o6rqax flaMrrb, rrepeKpecrubre
yrar\Lrr4 - o6qaa lrprHa, pelrerKr,r, Nnacr:epr,r). AHanrus

TortoJlorlllr cxeM KoMMyrarIVu _ KoJIbrIo, nunefixa.
Aepetso. Aunapatrar peanlrcarlur Ir [porpaMMHafl

IITEJIbHbIX CHCTEM

hIE BbIqPICII,ITEJIbHbIE KoMilrreKobr (MBC).
IIJreKcbr" Cerr,r 3BM.

polr3Bolr{TeJrbHbx BbrrrLrcJrr,ITeJIbHbD( or{creM (Cray
D). CyueproMflbrorepurre Bbrq[cJrnTeJrbHbre c]rcreMhx

llororcu AaHHhrx (rcorrlang). Crpy<rypnur Horarllur

MBC
npor43BoArzTeJrEHocrr4 Arrfl parnoro rprra MBC"

Crenenr napaJrneJrr{sMa (gnuua
3na.reu[s rroKa3ar,eJrefi;. gttx pr,ga

brx Bbrquc.nenraff

I{TEJIbHbIX CIICTEM

laparrJrenu3MoM (uaparorraunrorep). MoAeln
paclpeAeJrenuoft flaMflTbro. Mo4elr nounefiepnofi

Qa 
ttonepaHA - o[eparrurrtt

rpa(fa [oroKa IaHHbrx. Pacnzcaure [apa-rrJreJrrnbrx
xHocra anropr.rrMa. Oqema EpeMeHu BbrloJrHeHrrfl

bHoe paclapanJleJrr.IBaHhe) n AJnr crrcTeM C t:OHeqHbrM

orIeHoK or rofroJrorulr rpa([a anropr.rrMa Lr

rpaQa. Cnoco6u rroJrf{eHntr onrrrMaJrbHofo

nc.nennft B BrrAe ceur Iferpu
flerpr,r. Zcnomgosanze cerefi llerpz Nrs. orrvcaHLrfl
s ocHoBHbrx npo6nerra [apanJreJrbHbx ubrr]ficneurzfi :

poBKa (ryunru).
ennft B BrrAe rpaQa trnpoqecc-pecypctt

raparrJreJrbHbrx [poueccoB. Arrnapar co6urzft.
Urrix.

[poqeccoB. Konrlenqlr.f, pecypca. Mexanusnarr
a$opu ([eftrccrpa), MoHr{ropbr (Bupn). Ilpzuepu

LUr: Korbrlenoft 6yQep, npo6neua "qnraTerv u

IlpoqeccoB nocpeAcTBOM Mexar{r{3Ma lIepeAaqr

parrAeBy B, [o]rrroBbre trIr,rKI,I, noprhr. flpznquu



flpo6nervru ngazvro.refic:tBr{fl
B o3Hr,rKHoB enr4s. " flpegornpaqenue
BOCCTaHOBJTeHT,Ie cocTorHr,r.f rrpo4rSCCOB,

Mnoros a4avnrrf peNuirr pa6oru
4. Ipuuqnnrr parpa6orxn nd
4.1. Oqenrca eQt[ercruBHorcrrr
florcagarenr s(p$er<ra

r4crroJr63oBaulrt Bbrqucrvrenrnofi
xapaKTeplrcTlrKr4 Bbrgr.rcJrnTeIbHr)fi

s1[([errunnocrll (apxurex'rypa,

,4auurx)"
4.2. Oqenrca KoMMyHrrKaruro
Xapar<repzcrrrKr.r rononorrft

Mero4sr [epeAaqv AaHH.6rx,

Ana-nprg rpyAoeMKocrr,r oouo
Mex(Ay ABy}{' IlpoqeccoptlMvr ceTvr" I

Onepaqlu rlr{Krr,rqecKoro c]lBrdra.

Mero4rr Jrorlrqecx.oro n
Oro6paNenlre KoJrbrleBofi rouolo ruu d

4.3. Vponun pacuapaJrJreJrrBal
Pacuapa-uteJrrrBaHMe BbrqrrcJreHr.r

uo4yneft, orAeJrbuo Bbrlo[H.seMbrx 3a.tr€

4.4. 9ranu rrocrpoeHrrff rria
Brr6op flapaflnenrbHoro rur

rrporpaMMbr. llocrpoeHr4e r4crroJr

oprcreMBr. IapanlenrHoe r.rcfloJrHeHr,re

orrTr4MaJrBHOrO aJrropr4TMa !.nfl KOH

uazlyrrueft ,folroJrorrlrl BE,rq[cnLITeJIbH

pacnapaJIJIeJII4BaHLIe CylqeoTByroqero an
4.5. TexrroJrorrrqecKrre acnex'rBr

n{exouuosuur4r aJrropurua na n
Pacnpe4eleune zaganmft no rpo
B3ar.rMor{cKJrroseHr,re. Oprauusaqzx

5. Cucrervrrr parpa6orKr{ rr

5.1. CosaaHr{e cnequa.rrnrnpon{
Arropuruv.recxfiii sgrm O

rpoqecca n OKKAM. Merolrr
lepe.4arM AaHHbX MexcAy n
OKKAM.

5.2. PacruupeHr{e cyrlecrBJ/ro
O6rqas xapaKTepr,rc'rr4Ka

@oprpan. Asroraaru.recKa.f,

opldeHTr4poBaHHbre KoMrrrrJrsltopbr.

O6rqas xapaKreprrcrr.rKa
Fas4eneHwe Bhrqr,rcnrarenrrrofi

Cranxpouu:argr4s,. OyHxqun u rr

[poqecooB. llousrue TylLrKa n ycJroBz, ero
rcos. Anropr,rrM 6auwrpa. O6napyxeunre ryrrrrKoB rd

BM xar .racrHrrfi cnyrafi napalnenbnofi o6pa6orKlr.
rilblx aJrroprrTMoB rr rrpofpaMM

paJrJreJrbHbrx BbrqlrcleHuft
Banprfl. (ycxopeuze). OSfterrunHocls

br. Cnoco6rr orleuKr,r norcaga.reneii" Ouronnrre
, BJrlrflroltrIrre HA BeJrr4qllHbr ycK0peHr{fl v[.

npoqeccopoB, TOIIOJrOrrr.f KaHaJoB nepeAaqr4

TpyAoeMKOCTrr napaJrJreJrbHbrx aJrroprrTMOB
nepeAaqlr AaHHbrx. Anropururr Maprrrpryrr{sa\vr4.

onepaqufi rrepeAaqu AaHHbrx. Ifepe4aua AaHHhrx
r{ MHox(ecrBeHHUr poccrrrJrKa co,o6ulenzfi"

us. TorroJronrr4 KoMMyHr,rKaqlroHnoi.i cpeAbr.
loJrorurrl perrrerrr.r ua ruuepry6.

nrrquc.nenuft
Ha ypoBHe KoMaHA, nrrpaxenzft, nporpaMMubx

bHbrx aJrroprrTMOB H rrporpaMM
PeaJrzsarlzs aJrropr{TMa B BuAe rrapannenrrroft

[porpaMMbr Arur [apaJrnenrnofi Bbrqr.rcJtr4Telsnofi
unoft nporpaMMbr. rlacrnrre rrocraHoBru: nu6op
oft BbIrrLIcJII4Tenurofi c[cTeI\,n6I, HA(OXAeH]Ie

cr.rcTeMbr AJrt perueHrrt onpe4enenuof,r ganaqv,
Ma.

BAHITq

bHo LrcrroJrHreMbre Sparuenru Brrq:[creuzfi.
v 6alancuponra. Cnttrxpoutt3a\vs. vr

cTBUr"

bHbrx nporpaMM
brx fl3r,rKoB rlporpaMMHpoBaHlrfl
O6rqa.fl xapaKTepr.rcrlrKa rpancrrbrorepa. Konqeuqzx

BaHvs. arperupoBauuhrx [poqeccoB. Ilpuuqzuu
llpzuep [porpaMM Ha nnropurMnqeoKoM .s3brKe

fl3brKoB rrporpaMMup0BaHHfl
hrx pautnpeuuit aJrropurMr{qecKoro ,3brKa

3arlr{s v paclapaJrJreJrr4Barrr{e" lllpo6nemno_

OpenMP. Cos4aulle [apanJrenbHhrx o6nacrcfi.
Melr(Ay rroroKaMlr. pa6ora c .rlaHHhrMrl.

bre oKpyx(eHr4.rr. CpanuzreJrburur xapaKTep[crr.rKa



[oAxoAoB rrapaJrJrenbHoro r
IIAM'TbIO.

5.3. Paupa6orxa cnerlrraJl
Cucreua PVM. Kourlenurls

ee npeAcTaBJreHne B Blr,qe paclpeAeJreril

flpegcranneur.re uporpav:unofi

Cucreua MPI. O6ruas
lapanJrenbHbrx Bbrrucnzrenefi rrp]r n:

rrprlMr.rrrrBbr cr4creMhr MPI. Ilprarraep

Oprauusaqvs Bbrrrr4.cJrenuii ua
Z[cnorssosaHrre TexHolrorutz Kpocc
K.ouqenqna Br,rpryurJrbHbrx. [por1ecco
TOITOJIO|VII ctIcTeMhI: KoJIE,TIO.

lpr{MlrrtrBbr. flpzrr,rep r{cnoJrb3 oB alnfl .
6. ilapa.n.ue.nbHbre .rracnenrl

B6rrrrrcJrlrre;rrnoft MareMarr{Klr
6.1. O6que cnocodur pacnra
Bmsnlelrre Qyuxqr.rouzurnnoft

(uapalneuu3M KoMaHA). fr:otrerpu
I4epapxzvecKilr AeKoMrro3r.rqut

6.2. Opraurrcarlrrfl rrapaJrJlreJrr,

Ilpo6lenra perypcnnnofi
Ilo4xo4 AJrr [oJrfreHr,rfl acrdMnror,uqeeK

AJUr Bbrqr4cJreHr{.fl qacrr,rqr{brx u o6uefi c

6.3 " Ilapa"rureJrbHbre qrrcJroHrr

rnporpaMMubre upr.rMr{TvrBBr clrcrelmr pV

Cnoco6nr pazlue:un'x Marpr4.rl

Mero4u BrrqrlcJreHri{ rrpox,r3BeAetufi.,r

Marpr{q. O6ecne.reHue rpeAenbHo
llapalnellHbre MeroAbr pertreHl,rfi cr{croM

6,4. rlapal.rrenbHbre rr

ypaBHeHr.rft n .racrHrrx rrpcf r.r3BoA.rrbrx

llapalnenrnax peaJrrz3arlru

gnQ$eperuluarrbHbx ypanneuuft n

s(p$errr.rnnoro pa3AeJrenzs o6rracrla
6.5" IlapaJrJreJrbHbre rrvcreHH

onTLrMr,I3aIIUn

Xapaxrepucrr4qecKar: cxeM,a rI

IIpI,rHIIrfi paclapaJrJr erruBanurfr, ue:ro,uob.
e(p(f er<runnocrb r,r 6esrrs6rrroqFroorb.
Onpe4elen r4e laazrilv-.ilrrrrx ronoJror.nfi n

1. Parpa6orrca rrapaJrJreJrbrr
repeAarrn coo6rqenzfi MpI

Mrznra-MPI (crapr, Snnr.rur,

nnlepQefica

W: TIIfr CIICTEM c pacilpeAenenuofr rr o6uefi

HHbrx 6u6nr.rorerc

Br.rpryaJrbHoft nrrqucrrarenruofi MarIIIlHbr M

HeoAr{opoAnofi cncreubr KoMrrbrorepoB.

cr,rcreMbr Ha nzpryalrHofi MarrruHg. Ouronurre
. flpuurep ucrroJrb3oB an:as..

plrcrlrKa. flo44epxra
repeAaqr coo6qeuufi.

MoAeJrr,r sgaprNro,[efrcrBIIfl

Ouronnrre [porpaMMHbre
3oBaHVt.

qeccoprtoft cr4creMe Parsytec l?owerXplorer.
Irflrluv npz paspa6ome nap,a-meJrbHbrx [porpaMM.

n KaHaJroB rrepeAaqIa AaHHBx" Brzpryalrnue
3Be3.{a, peflrerKa, AepeBo. Ocuosurre [porpaMMubre

aJrroplrTMbr AJrfl pemeHrrg Tr,rlroBbrx 3anaq

BaHr{fl aJrropr{TMoB

pa3AeJreHr,re

AAHHbIX.

orAeJrbHbrx $parrraeuroB zrJrropr.rrMa

Bbrrrr{cJreHr4ft (napanneJur3M 4aunrrx).

rrc[oJrHeHnq peKypcrrBubrx BHqucneunft
gTaloB o6pa6orru AaHHbrx" Itacxanuas cxeMa.

neuylenoft e(p (pexrunnocru. Mero4 Oyrca. Ilprarraep

aJrropfi'rMrr lunefi nofi a.nre6pu
plr3oHTtulbHas, Beprl,IKaJrbHafi, dloqrmre cxeurr)"

c r{cloJrb3oBaur.reM pa3ubx cxev pas6vemvrfl
uapanJreJrr43Ma. O6paqeuue Marpurl.

uueftru,rx ypanrreuuft.

aJr[oprrTMbr peIIreHr{ff gnQ{epenquaJrbHbrx

MeTOAOT] pelreHr.rt
pa3HOCTHEX CXeM .qJrt

MHorosKclrp e vra.nrnofi

bx 14 r.rTeparlr4oHHbx

[p0r.r3BoAHBx. AnaJrr.rs

pelraeMbx 3a4al{.
aJrroprrrMbr MHoroMepnofr

t{}rf, MeroAon rno6anbHoro [o]roKa. O6rur.rfi
Oqenra eS(f exrrarnocrr4 BBeAeHr.rfi rrapiuJreJrr.rcMa:

C r4 aclrHxpoHHbre Bapr.rarrTbr anropt4TMoB,
nrelrnoft ctrcreMbr 4rrfl peurursaqr4r4 MeroAoB.

JIA]BO TIbIE PAEOTbI
IIporpaMM C rrcrroJrb3oBaHI{eM

u npzenr coo6utenuft).



flpzuep
upoqeccon) -
rrpofpaMMbr, crrHxpoHr,r3tarlr{.f, ,

flpurvrep 2: rlzroneunoe

ltcxoAHoro TeKoTa [porl]ilMMbr,
llpr.ruep 3: Crannpnoo rnpor

2, IpanrurcyM rr0 pa3pa
pemeHus l,a4 q BbrqrrcJrrrre.rrrnoft

O6sop 6u6luorexu MpI:
llpr.rrraep 4: Perueurne

pyKoBoAcrBoM rrperroAan aren r) 
"

flpznrep 5. Yunoxeuue Marpr4rl,
llpurrrep 6. Yunoxeurre Marpr4rl,

Oorcca u KeuHona).re r\gtr.uutla/.

3. ffparcruKyM rro uc[oJlb3oB
A.rrfl perrreH[fl gaAaq BbrrrncJrrrreurHtjfi

O6sop 6r.r6nuorexra paraLib:
pa:pa6orru.

flpznrep 7. @yHxqzu 6w6tuot
crroco6e pac[peAenenul 4auHml" (
TeoperuqecKa"f, orIeHKa e$(perrznuocr4,

AnaJrras ]rHTeHcLIBHocrI4

narpanJreJrbHbx Bbrqrrcneur.rfi n c
I{rrcrpyru eHrzurln ofi 6ra 6nrzo,renra

4. IfparcrnmyM rro orIeHKe
tono.rrorHfi Mnoro[poqeccopHbrx Bbrq

XapanrepucrlrKa nporpauna nofi
/{JIt rrpoBeleHur{ Bhrqucrr4TeJrbHbD(

ux eQ$emzBHocrr,r:

o MoAenr4poBaHr{e MFrorolpoqerccotr?H
3aAaHr{e KoJrr4qecTBa u [porr3BoAr.rTenbH
3aAaHfi e KoMMyHHKarInoHHbrx x
o OupeAeJreHure KJracca pemaeMhlx 3a,l

o Bu6op [apanJreJrbHoro MeroAa
o Vcrauonra rpaQ[qeoKrzx krHA][rKaro
BbrrrlrcJreH[fi (cocroxn]re AaHHhrx rra nl
TeKyrqar orIeHKa pelreHlrfl uoxo,quo.ft
. llponeAeur{e oKcrrepr.rMeHToB

nocJreAoBarenrurrfi (uenpeprrnnult)
sKCrrepuMeHTOB; oAHOBpeMeHHOe

pa3rAeleHlx.f, BpeMeHr{ AJrs, pa3Hbx
n ap ar4eTp o B 3AAAI{n, Ko Jrr,rqe cTB a
o AHar}I3 pe3ynbTaToB C

BpeMeHr{ pemeHr4r 3aAaq tB 3ABr,rcr4Ntocl'v
rro crp o eHpre 3 aBr.r c r4Mo creft yoxop entvrs. vr BHocrll [apaJrneJrbHbrx Bb]frll,rcnennfi .

F[a.ramHa, rporpaMMa (neua.rr z4enrr.r(puraropoB
3arrycK (nonanr,nrr{, pac[peAeneuurrft). Oqeura BpeMeHr.r Br;rrroJrHeHrrs

hre o[epaquu.

I,Ie- co3AaHue [poeKTa Ha ocHOBe roToBoro
ouqr.rrZ, KoMrrrtnflIrrr, 3arrycK.

BeKTopoB (cauocro.rreJrbHoe sa,4anue I ).
[apaJrJreJrbHbrx aJrroprrTMoB rr npofpaMM AJrfl

KI,I

uacrpoftra, cxeMa (pyuxqnorupoBaHrr{.

aBauvs. o6paeon (ntrnonnerrue saAaHus. rroA

uft arropuru (canaocrorreJrhuoe sa4auue 2).
oJroqHbre cxeMbr paclpeAeJr eHus. lalnrx (a-nropzrurr

uto SndnnoreK rrapaJrJreJrbHbrx MeroAoE paralib

va, KJraccbr perlaeMblx ganas, ilpr4Hrllrllhr

tz Paralib Anfl yMnoxeHr4f, Marpr,rrl
(Dorca u Kenuoua): cxeMa

rrpu 6no.rrrou

peanr,rca4r{}r,

uoruarontrft,

rrpoBeAeHVt

B pexuMe

bFrlrcJlr4TeJlbHbre SKCfrepr{MeHTbr.

[epeAarM AaHHbrx, ocyulecTBJrreMbrx B XOAe
c pac[peAenennoft rraMrrbro, c ]rcrroJrb3oBaHr.reM

BHOCTTI [apaJlJreJrbHbrx MeTOAOB,AJrfl paSHbrx
X CIICTEM

P araLab KaK r.ruTer-puponanrrofi clrcreMbr
MeHTOB C napiannenbHbrMr4 MeTOAaMn Anf, oueHKr4

BbrurrcJrrrreJrbrrbx cr{creM (nur6op ro[oJron{z,
[poqeccopor, nrr6op MeroAa nepeAarrr4 AaHHhrx rI
cerx),

v 3a4a:Hkre napaMeTpoB 3Llialqil/I,

r4s.ga4arrv u uacrpoftxa sHa.reHIafi ero [apaMerpoB,
Ans Ha6rro4enas. 3a rrpoqeccoM [apan:JreJrbHbx

cr4creMhr, [epeAaqa unSoprraau,rrrl rro cerr4.
sa4a.rn),

pexlrMe LrMlararJuur nrruucnenuia;
qr,rrnuuecxufi (cepuftnuft) cuoco6rr
HeHrIe HeoKoJIBKI4X 9KCTIepTIMeHTOB

TorloJrorllr4 Bbrrlr4cnr{Telrnofi cl{creMbr.
II T.U.,

M cBe4eHr.rfi ras xypnaJra gKcrxepaMeHToB; orIeHKa
pa3MepHoc.rtr 3aAaHLr II Korr4qecTBa rrpoqeccopoB;



o flpo:eeAeHr4e gKcrrepr,rMeHToB b
rrhrrroJrHeH}re napurnJreJrbHbnx [porpitMM
npoqeccope; yAanenHufr 4ocryn m

opaBHeHr{e TeopeTlrqecK}rx oqeHot( r{

5. Parpa6orKa nrapaJrJreJrbHbrx

O6u1ax xapaKrepr.rcrr4Ka

pac[peAeneur,re Bbrrr]rcnennft MeX4y
Ilpzuep 8: CranxllHoe n

rroroKoB. Kpuru.recxlre ceKrlr,rlr Aocryria
llpzuep 9. VunoxeHr4e r\rarpy

caMocroqreJrbuoe sa4auue 3 ).
6, IlparcrurcyM rr0 pa3

peIueHus 3aAaq BblrrlrcJrn're.rrrnofi
flpr.ruep 10. Ilapannenrna;r

coprr4poBKr.r lJfenna v 6ucrpoit
npeno4anarenx)"

llpranrep 1 1. 3a4avu o6padorrcia

AepeBa, [o]rcK r<paruafinrux uyreft (
7. ffparrnrcyu ro MeroAa

auQQepenqr{aJrbHbrx ypanneHnii n
O6rqas xapaKrepr.rcrlrKa

perrreHv.f, .qfiQQepeurlr{arrHhrx ypaBHeur]

Mero4rr pacnapaJrJr elrvrBanfivrs.

cr,rcreM c o6rqefi rraMf,Tbro (oplaHa3
perrreHr{.f,, us6rrror c}rHxpoHr.r3 ar\tnv,

TOXACCTBEHHOCTII IOCNE,IJOBATEIIHOTd

cxeMbr Bblrrr4cJrenrrft, 6xluuax cxeMa
orrepeAr.r 3aAaHr4ft).

MeroAtn pacrrapflJrn eilvrlarrkrfl,

oucreM c paclpeAenennofi rraMrrbro
BOJIHoBbTe cxeMl;I BbIrII,IcJreHI,Ifi , ou<lH a

Ilpaxrlryu ro perreHlrro
rrcnoJrb3oBaHr.reM yre6no-zccreAo
tsbIIroJIHeHae BblrrrllcJrenz.fi. .angvan

napaMeTpoB L.I [poAonXeHLIe BbFru0Jre]r

8" ilparcrnrcyrvr ro
pellreHns cJroxrrbrx HayqHo-TexH

O6sop 6u6rzorcxu PLAPACK:
72: Vnanoxeurae Marpr{u - vrtc

pyKoBoAcrBoM npelo4anarelx).
9" IIparrHKyM rro MeroAaM

MrroroMepuoft pruorosKcrpeMaJrr,uoft

O6rqax xapaKreprlc:rr.rKa

olTrrMr.r3arlufi, peAyKrlrrf, prBMepnocr:n
rrocraHoBKau, ran$opMarltroElHo-cra.Trlctru

pexrlMe peanbHbrx [apaJIJreJIbHbx nrr.rucnenufi;
BIrAe MHOXoCTBa He3aBIrcrlMbrx npoueccoB Ha OAHOM

poqeccopHofi nrr.rucnzrenrnoft clrcreMe (xlacrepy);
JIbTaTOB peaJIbHhIX BblqlrcJlr4TeJrbHblx gKcnepr4MeHTOB.

MM c trc[oJrb3oBaHrreM T,exHoJrorun OpenMp
rtru OpenMP: [oroKtr, [apanneJrbrrbre o6nacru,

Hrre BeKTopon. fno6anbHbre r4 JloKturbHb,re ,rIaHHbIe
ptrAeJrreMbrM AaHHbrl,r. CunxpoHlr3arllrtr.

(Bapr4aHTbr paclapaJrJr erruBa]Flns. BJrox(eHHblx TITLKJTOB.

rIapaJrJIeJrbHbIx aJrropIITMOB il [porI]aMM AJrfl
KTI

poBKa: aJrlopr4TMbr uysr-rprronoft coprzpoBKr4,
3AAAHUfl;" II0A pyKoBoAcTBOMpoBKr,r (nrruoluenue

nocTpoeHrle MZHrIMaJIblroro oXBitTblBarolloro
rnoe sagauze 4)

rrapaJrJreJrbHbrx nrrquc;reHnft AJrfl perrrennfl
brx [porr3BoAHbrx

KoHeqHbrx pasuocreft (rraero4 cerox) Arjfl rurcJreHHoro

KouerlHbrx paruocreft 4lx Bbrrlr,rcJlr,ITeJrbHhrx

B3aprMorrcKJrloqeHr.rs AJUr OqeHKU llorpemHocTr.r
a cepkrurm3arltru u 6norzporlrz, o6ecneveuue

14 rraparrJreJrbHoro Bapr,raHToB pacqeToB, BOJrHOBbre

eHr,Is IaHHrx, 6alauc[poBKa, I4crloJrb3oBaHve

KoHeqHbrx pasnocreft 4.ur BbrrnrcJrrrrrenbubrx

Lr oJrorrHtur cxeMBr paclpeAeJreHr.rr: AaHHbfx,
AoeMKo crr.r [epeAarrrr 4aunrx).

qr.ranbgbx ypannenuft B qacrHbD( nporr3:BoAHbD( c
cr.rcreMbr ParaGrid (nocranonra sa1Laqv,

AaHHbx, aHanr4s pe3yJrbTaToB paclreToB, lr3MeHeHr{e

).
HHro 6n6luorerc [apaJrJreJrbHbrx Mero,AoB IlJrfl
x 3a,uaq

oobeKTbr, MeroAbr, I,IcrroJrb3oBaHrae. flpzrraep
PLAPACK (nsrnomreuue sapralarfl rroA

paJrJreJrbHbrx Bblrruc.uennfi Arq pemeHrrrfl 3aAarr
MIrcAUIIU

oft o6nacrn (nocrauonxa 3a1a'rrv rno6a-nrnofi
s cBeAeHvf, MrrofoMepHbx 3a!ials. K OAHOMepHbTM

amopr.rrMbr rno6a-nrnoro [orrcKa, npurnaeprr).



llcnolmonaHrle MrroxecrBeHH
pn3rr,rqHbrx ceroK n cl6nacru pelrOH
MHoroMepuoft onuauv3arlnv K

IlapannenrHoe perrreur,re 3aAaq

O6quocrr paccMolpeHHolto tr
nrafruo-TexHlrqecK]rx 3aqa.r (nnrerpfi
BoccranoBJrerpre 3anrEcraruocrefi.

(unororpuTeplranbHafl o|IIT}IM]I3aL [ur'-) u
Ilparcrznynr rro pe[reHr,rro sa"qa.t

cvcreMbl rlapanneJlbHbrx Bhrrllrcnrlnnft
Bbrrrr.rcJreHlrit, nuzy attwga\Lrfr AaHH brx,

npOAOnX(eHv e BbItIIIICJIeUnft ).

. JIeKIIUOHHO -CeM[ HapcKarr

ra6oparopurre s auxrux) ;

oo6yqenue B MaJrErx rpylrraK
rp€x.relonen);

. Macrep-t(Jraccbr (4euoucrpaqnA
IIlpoeKTlIpOBAHvs. onTI4qeCKrlrX .qera"uefi h

olpr4MeHeHr{e MyJrb'r}rMeAUa 1

rrpr,rMeHeHueM KoM[broTep]rbrx n
rpoeKropa ulu 3BM);

. rdH(b opMarln oHHo -KoMMylrlr

TexHoJrof[it ltts Mour,rropr{lrra rercyrqefi

6. OUEHOI]IHbIE
YCIIEBAEMOCTII, ilPO

ocBoEHUfl ilVl
OBECIIEqEHI,IE CAM

a) Boupocrr x peft:rnnr-rconrpo4l

P
CISC- u RlSC-upoqeocopbr. Ourosr[
flonrrurenr.re rrpor{3BoArareJrbrroclrz

t.
2.

3.

4.

6.

.I

orrrtzMzurbHoro lpyuru,lronr4poBa[rr{rr
Cynepronrefiepnrre v cynepc
pa6omroqux ycrpoftcrn: IU, FIIU, lv
MeroArr yMeHbrrreHr4l[ Herarz
rrpor43BoAlrTeJrbHocTb flpoqecco pa.

Ilonrrurenrae [po]r3BoA]rreJrbHocrr,r n
e4znrrfi, fapnapgcr<nft, c nprrraoft gah

Opraunsaqr{s K9rrr-rraMsrr.r. A,moora
K3IIII4.

Couacosauze xgurefi B MvJrbrtll

pzBBeproK Tlr[a KpraBoft lleano AJUr rTocrpoeHr{fl
onrr4Mr43arlraounoft 3a\aqr4. Cne4eurae npo6leuu

o/qHoMepHbrx ur(f oprraaqlroHHo-coBMecrr,rMbx 3a"ua.{.

ro cervreficrs a v cxeMa ran(poprr,raryroHubrx o6nnenos"

IJrfl perrreHvrfl pflI.a BbrrrlrcJrLrTenBHO_TpyAOeMKux

e, perrreur.re cr4creM nenr,rueftHrx ypanueHraff,
peureur.rfi, orlTr{ManbHbx rro na6opy Kpr4TeplreB

.A.).

orogKorpeManruofi olrrtlMn3arlr{}r c }rcIroJr.BoBaHr.IeM

6conror Srcuepr (uocrauonr a gallalvr, BErrroJrHeHLre

3 pe3yJrbTaToB pacqeToB, r,r3MeHeHne rrapaMeTpoB rz

5. OEPr{.3rO TEJIbHbIE TEXHOJIOIW4

o6yrenzl (rpa4Hqzonuhre JreKur{oHHbre n

ae la6opatopHbrx pa6or B rpyflflax r43 AByx r{Jrr

JraoopaTopHhrx 3aHfTr4fx fipr.rH]rlt4rroB pacqeTa I1I

sororuft
T4LI U

(npone4enue neKrlr,ronubx sausrit c

AeMOHCTpaIIIToHHbD( ponr,IKoB c rroMorrlbro

TexHoJrort4r.r (npuueneuze nn$oprr.laqr4oHHbx
cryAeHToB r,r KoHTponrr suarufi)"

CTBA )\Jrfl TEkyruEro KOHTPOJT'
OIIH OIZ ATTE C TA IIIIIIL tIO IITOIAM

116I tI yqEEHO-METOAI4qECKOTI,

f TEJIbHOTZ PAN OTbI CTYAEIITOB

mpona Nol
qeprbr RISC- apxr4reKrypbr.

po{eccopoB 3a cqer ronnefteprasa\ufi. Vcnoszs
nefiepa.

[poqeccopbr. Br-rfleneurae He3aBr.rcr{Mo

, BU.
fO BIIIdflH.VII. zncrpyxqvrl [epexoAa
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