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Ilorpe6nocrb perrreHlrt

lI IIPtTllqsnPI3gIbIJAs. OrpaHLI

cxeMe (l)oH Hefiua]Fla - 3BM upra

cr.rcreM (MBC). Llcnonrsonauze
cyrqecTBeHHo yBeruqr,rBaTb rrpor4

prBBldrrrrr KoMrrbrorepuoro o6opy4
o6o6rqerrrEe rpa,ququouuoft - [ocJ]
qr{cJreHrn:bre MeroAbr B cnfrae MBC
nsar.rnop;eftcrByroqux MexAy co6ofi
[poqeccopax" llpr.ruenrerr,mre

o6ecne.renrre AoJrxHsr o6ecnequ
cI{HXlpoHII43arIUrc U B3ar4MOtrCKIrOqeH

flpeArvreroivr paccMoTpeflprfl, H

Kpyra BorpocoB. lenr Kypca

fiaparrJre,rrbHofo npofpaMM]rpoBaHr,rt

TaKXe illlaKTr{qecKoe ocBoeHpre IIp

2. MECTO Ar'l
.l[ucqrannv na dlapanne

ouronuofi npo(peccuouanuroft o6
nu6opy"

.l[r.rcqzunuua JroruqecKr.r

TeopeTHrrecKr,rx Ar,rcqurrJrr.rH r.r r
KoMubKrrepon, AlroprarMbr tr
Cucreurroe Ia [p]rKJraAHoe [porpaM
oplreHTr4poBaHHoe rrpolpaMMr,rpoBaH

3H&Tr, yc;rpoficrno rd rrptrHrlr4rrbr

anlopr4n\{ax u cTpyK'rypax AaHHbx,
ypoBlrr.

.niucqnnnuua (fopuupyer

,4erreJrbrrocru rna-nn$vq[poBaHHofo

.B parrar<ax y.re6noro lpoqecca oHr{

rnalu(f u:raquonuoft pa6oru.

3. KOMIIET
B PE3YJIbTATE

B pe3yJrbrare ocBoeHr,rs

cneAyroilIue KoMleTerrrlr{r4 :

o cnoco6Hocrb I,IcrroJlb3oBarb

nn([opv irrzKlr, ocnoBHrre Qaxrrr,
MareMarrrKofi u uu(f opruarraroft (OII

o cnoco6Hocrb x paspa6orxe

cllcreMFroro u npr,rKJraAHoro npo
LrMI{TarIrA.OHHbD( Ir,rO4elefi, co3Aa

1. o c B oEHutfl Ir[CIryIrrJII,IHhr
hIX npuKJraAHbx 3aAarr c 6olrurr,rrra o6teuou nrrqucneHr.Ifi

MaKcl,IMtulbnoro 6ucrpoAeficrBl4fl "KraccuqecKl,Ixrr - rro

K rIOSBIeH]rrO MHOIO[pOqeCCOpHbrx Bbrqr.rcJrr{TeJrbHbx

cpeAcrB BbMtrcJrr.rrenrnoft TexHr,rKlr [o3Bo[.ser
bHocrb 3BM npra mo6oM cyrqecrByrorleM ypoBne

ux. flpu groM, oAHaKo, ueo6xogzuo "rapalleJrbHoerl
ft - rexuonorlru peuell'vs. 3a4aq na 3BM. Tar,

bI IIpOeKTI{pOBaTbcs KaK cI4IcTeMbI IIapaJIJIeJIbHbx lI
flpoqeccoB, AorrycKitrorqnx HcloJrHeHr.re Ha He3aBr4cr{Mbrx

qecKlre tr3brKr.r n clrcTeMHoe [porpaMMHoe
co3AaHr,re [apanneJrbHErx rrpofpaMM, opraHpr3oBbrBaTb

acr4HxpoHHbrx [poqeccoB t4 T.fr.

rqero Kypca vr \BrrseTcr r43ytreHze [epeqkrcJreHHofo

B I,r3JloxeHuu il{ute}/.att4rlecKl,Ix MoAeJIeIT H Mero.IIoB

AJrf, MHoroilpoqeocopHbrx Bbrq[cJr]rTeJrbHbx cr4cTeM, a
LI TeXHr.rK pa3paooTKr,r [apanJreJrbHbrx [pofpaMM.

TIJIIIHbI B CTPYKTYPE OfIOtI BO
nporpaMMr,rpoBaHr,re) HaxoAr,rrcr B Baplrarrdnuofi .racrz

sarenruofi [porpaMMbr r,r orHocr4Tcf, K A]rcq]rrrJrr4HaM rro

coAepxaTeJrbHo-MeToAr{qecKr,r cB.fl3aHa c p.sAoM

K npeArrrecrByroqero rreplroAa o6y.reuux (Apxurerrypa
cJroxrnocrrr, f3stxu lr Mero,qbr flporpaMMupoBalvrs.,

o6ecneqenue, OnepaqlroHHbre c?rcreMbr, O6nexrso-

), Aff ycnelrHofo ocBoeHlr.f, Kypca cryAeHTbr AoJrxHbr:
nx 3BM, r,rMerb flpeAcrar]neHrle o 6agonrx

yMeTb [prrMeHsTb r3brKrr nporpaMMr.rpoBaHHr BbrcoKoro

HAlaprs, v HaBbrKLr, neo6xo4Ianarre B npar<rra.recroft

cnequanr4cTa, rr3yqaeTcr B KoHrIe TeopeTr.rqecKoro Kypca.

oryr 6rrrr ucrroJrb3oBaHbr rrpu [oAroroBKe nrruycxnoft

oByqAroluEloc.fl , ooPMI,IPyEMbrE
F-Iilkrfl Arrc rlr4rrJrrrHbr (MoAyJrfl )

JIr.rHbr o6yuaroquftcx Aonxen AeMoHcrpr,rpoBarb

6a:onrre 3IIAHI''Ig. eCTeCTBeHHbTX HayK, MaTeMaTr{Kr,r u
rrptrHrlr,rrrbr reopufi, cBf,3anHbx c upzr<na4uofiqeIIquu,

pl,ITMr{qecKr,rx }I [porpaMMHbrx

MI'IpOBaHr{t, MaTeMaTr{rrecKI{x,

uu(foprraaqraoHHbrx pecypcoB

peruenrafi n o6nacru
nu(foprvraqlroHHbrx u
rno6amnrrx cerefi.



oopa3oBaTeJrbHofo KoHTeHTa, IIpUI

cI{cTeM A CpeACTB Ha COOTBeTCTBI,Ie (

o c)IlocooHocrB K prBpa60TKe r..r

B o6nacrfi c]rcreMHoro II [pr.rKJraAHc

B pe3yJrrTare ocBoeHrrf,

cJreAyrorqlre pe3yJrrTarbr o6pasonanr

l. 3narr: rnaccv([uxaqurc
IIOBbIIIIEIHI,Ifl TIPOI.{3BOAI,ITEJIbHOCTI{

lapaJrneJrbHbx anroptrTMoB;

2. Iy'prerr: caMocrof,TeJrbHo r43l

pa3n.aqlH:blx I,IoToqI{I,IKOB, IIpI4M

paclpe,E eJreHHbrx aJrfopr,rTMoB;

3. [].naaerr: HaBbrKaMlr ]rcrroJrbl

3aAarr AJUr crrcreM c pacnpeAenennoi

4. CTP'YKTYPA I4 C
O6qa"fl :rpyAoeMKocrb Arrcrlr{rrJrrHbr

rraAHbrx 6as AaHHrx, TecroB r.r cpeAcrB Tecrr,rpoBaHr,rs

raHAapraM r{ r.rcxoAHbru rpe6onauzrna (OIIK-3 ) ;

flp]IMeueur.rro anroprlTMr{qecKr,rx u [porpaMMHbrx perueurafi

'o rporpaMMHoro o6ecue.reHur (IIK-7).
ucqrrnJrr{Hbr o6yraroqnftcr AoJrxeH AeMoHcrpr.rpoBarb
g,:

paclpeAeJreHHbrx Bbrqr.rcJrvTeJrbHbx cI4cTeM, MeTOAbr

Bbrrrr{cJrllTeJrbHblx crrcT9M, rroAXoAbI K rrocTpoeHr4ro

reKarb rron$Hyro HayqHo-Texur{qecKyro zu(foprrlaquro r,r3

HgTb r,r3rleHHbre MeToAbr nplr IIpoeKTlIpoBaHkrn

)BaHr,r.f, coBpeMeHHhrx cpeAcTB perrreHr{f Bbrrrr,rcJrl4TeJlbHbfx

tlflM.rlTbro.

IEPXAHT4E ArrcqurrJrr4Hbr (MoAyJrE
)craBlf,er 6 saqerurre eAr{Hrrrlbr, 216 raacon.
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l. I{e:ru usa4aqvx
IIapaJIJIenbHoft

o6pra6orxu AaHHbx
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Peftrznr-
rourpour Nsl

2. .llpmnqunrr [oolpoeHr4fl
ilapaJurenbHBrx

BbI]I}ICJII{TE JIbHbIX

clIcTeM

8 4 10

J. Nlo4enu ilapaJrJreJrbnbD(

BbltIHCJII,IT9JIbHbIX

C}ICTEM
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Pefirunr-
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4. flprauqunu paspa6orru
n&pa:urgrtrrrx
aJIf'opr{TMoB r,r

]|IpcrfpaMM

8 5 6 6 6 t4 6t50

5. Crar:rervrrr paspadorru
IIapaJrJreJrbHbrx

IIpCrrpaMM
8 6 8 8 6 20 6t43

Pefiruur-
roHrponr No3

6. J[Iapaanenlurre
tIlIcJreHHbIe zlnf opr{TMbr

"qnjE 
peIIIeHlIfl TITIIOBbX

3aAiAq BbIqI{CJIIiITelrnOft
MAT'EMATVKII
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ll.I{e.rrn rr 3aAarr[ BBeAeHrr

11.1. Heo6xonuMocrb
Orpanu.reuue MaKc

lloctosuHa{ neo6xo.{urraocrr

3BM (rrpo6neuu "6olruroro
3a,qaq" .A.nrouatugaLrvfl vn
TpeooBaHus rlo cHr,rxeHr{ro cTo

1-.2 " UIc'roprrfl BBeAeHrrq rap
I]NIAC, IBM..7O1, 7 04, 7 09,
1..3. Pasilrrqrre MHoro3aaa
I .4. Ilpo6"rreMbr r{crroJrb3

Cyqecreonaune [ocJreAo
IpOIII3BCTALITeJIbHOOTI{ IIOCJIeAO

esaurlao,lleftcTBlle V nepeAaqy
[apanneJrbHbx Cr.rcTeu (Sar<Ou f
rrporpavMHoro o6ecneqeuug. 3an

frerrd oco6ennocreii an
Tpy4oerrmocrb rrpoBepKr{ rrpaBr{Jr

12. Ilpnnqlrnbr rrocrpoeHrs
2.1. Ilyru AocrrrlneHlrfl na
tl)ysxquonaJrEHbre Bbrr

[aMq'rb. Kounefiepuue lr
MHorou'poqeccopHbre BbrrlrcJrr4TeJr

(MyJrb'rr.r.flpoqeccopbr r,r MynbTr.rKoM

11.2. Crr'ocodrr nocrpoenrrrr M

Clxeuu KoMMyraqur{ (
KOMMtyTStTOpbI, JIoKiuIbHbIe cxeMbl
fiapa.JrJre.flbHbrx aJrroprrTMoB 14 TVrn

peilre'rKla, uonnrrft rpa(b, rlruepry6,
gMyJlrrqur rouolorrafi .

2,3" Bulrr [alraJrJreJrbHbrx B

Cynep3BM. Muoron
Muorou;arul4 HHbre BbrrrLI cJIr,ITeJIbHhre

Ilprarr.reprr coBpeMeHHbrx B
'1932,IIIM SP2, HP lixemplar, ASC
n Foccrau.

2, 4. KnaccnQnrcaqnn MBC
(lzcreuarzxu @tnnwa u

Xoxnia u.{xecxoyna.
2.5. OqeHrca rporr3BoArrreJr
O6uee BbrporeHrre AJrt

MaKcr.rManrna.fl (unxonar) n
rroJryrnpolrr3BoArareJrbuocru). YAenr
MBC.

3. MolelnpoBaHue v aHaJr rrapaJrJreJrbHblx nrr.ruc.lrennfi

JIEKUI4I,I
trapaJrJreJrbnofi obpa6orKrr AaHHbrx

npor.r3BoAr,rreJrbHocrLr oAHorrpoqeccopubx OBM.
vfl. 3a4al{, lpeBbrlraroulrrx Bo3MoxHocTr{ coBpeMernHbx

"). Heo6xoAr.rMocrb KoJrJreKTuBHoro pex[Ma pelreHr,rf,
pacnpeAeJreHHbrx rexHuqecKr4x czcreM. TexHu.reoxrde

I{ TIOBbIIIICHI{IO HANCXHOCTI4.

II3MA

TLAS, CDC 6600,7600, ILIAC IV, Cray-l, gnr6pyc"

[apaJrJreJrbHbrx r{ pac[peAeJreHHbrx nrr.rucreHnfi
r{fl IrapaJIJIeJrII3Ma

turropr.rrMoB (sar<ou Arvr4anx). flonrrlreuze
brx KoMnbrorepoB (sarcon Mypa). florepra Ha

Hbrx (runoresa Muucxoro). Brrcorat crorrMocrb

). "Ilocne4oBareJrbHocrr " cyulecrByroqux anropr.rrMoB u
Mocrb s(pQexrunnocrlr [apanJreJrbHbrx snrqprcreHzft or
CnoNnocrr parpa6orxu rapanJreJrbHbD( aJrropr,rrMoB.

[apanJrenbHbx rrporpElMM.

paJrJreJrbHbrx BblrrucJlrrTeJrbHbrx cncTeM
EJIII3MA

bre ycrpoficrna. MuoroypoBHeBar u MoAyJrbHa,

BbrrrlrcJreHr.rf," flpoqeccopnrre Marpr,rrlbr.
bre cucreMbr c o6rqefi u paclpeAenenuofi [aMsrbro

rr). MnxpolpoqeccopHbre cr4creMhr.

poqeccopHbrx BbrlrrrcJrrrTeJrbrrbrx crrcTeM
KoMMyrarlr4r - o6qas rraMsrb, rrepeKpecrHbre

- ooqair [r]rHa, pelrerKr.r, xlacreprr). Ananus
TorroJrorvu cxeM KoMMyrar\vn - KoJrbrlo, Jruueftxa,

Top, AepeBo. Auuaparnaa peanvsarJr,rr n [porpaMMHa,

IIbIX CITCTEM

BbIqI{CJII{TEJIbHbIE KoMnrreKcbr (MBC).
sr. Cerra 3BM.

por{3BoAr4TeJrbHbrx BbrqrircJrr,rreJrbHbrx cr4creM (Ctav
RED). CynepxorrarrbrorepHbre BbrrrrrcJrr.rreJrbnbre crrcreMbr

flororu AaHHbrx (rcouan4). CrpyxrypHas. :norar\us.

MBC
npor{3BoAr{TeJrbHocrr.r Arrfl. pa3Horo rvrra MBC.

[lrrgJrbHocrb. Crenenr [apaflnenz3Ma (lnr,rna
rrpor43BoAr,rreJrbHocrb " 3naqeuras rroKtnareJre ft gnx p xga



ii. 1. Moae;ru uapaJrJreJrbubr

l(ouurrorep c HeorpaHr,r

MHorfolrpoqeccopHbrx cr4cTeM c

CIICTOMIil.

11.2. Moae.rrb aJrloprrrMa B B

ITpegcranneHnre anropr{TMa

Bbrqr{ctt{iHr,rft. florasareJrb BpeMeH

zurroplrrMa Infl rrapaKounrrorepa (n
KOJryrqecTBOM npoqeccopoB.

neo6ixo4r,rrrlocrr o[r]rMr,BarlHr,r

pac[ r{ca.Hr4s nrrur.roreHr,rft 
"

3i.3. Moqelb [rapaJrJreJrbHbr

OcnoeHrre rroHsrrar reop]ru
rrapa.lrflerlrbHbrx BbIqI,ICneHrAfi . [eIraO
cI,I HXpO IIr4 3 A\Uts., B3 aH MO IICKIIO qeH

3i.4. Mo,qerb rrapaJrJreJr

llousme npoqecca. Cr.rH

llpzrvrep peuurr.Barlur{ B orreparlr4 oHH

Elgar.ruoracxilK)qeHrae r
B3ar,rMo [rcKIroqeHI,Ir : anfopl,rTM

pelIeHI,I[ CTaHAapTH[,rX 3aAarr

lI,IcareJII,I".

[]saurr.lo4effcrBr.re

coo6ueuuft . Mexanrasl,mr

.f,3hrKax,Ara r.r OKKAM.
J[Ipo6nenarr B3ar{Mo

Bo3Hr,rKt:t oBeHr{r. llpe4ornpanleuue
BOCqMI{I)BJIEHI,IE COCTOjIHV.S

AdHorosaAa.runrft pe>nrau

4. Ilplurqlrnrr parpa6orrcr.r

4.1. OqeuKa oQQercrun
l-[orcagarenr eS$exra

lICIIOJIbilr0BtlHII.f, BbIqI4CJII{TenrnOft

xaparcTeprrcrlrKlr Bbrqr{cJrrrrenrnofi

e(f $err.zrnuocru (apxurerrypa,

4anurx)"
4.2. Oqeurca KoMMyHrrKarIu
X.aparrepucrr.rKrr ronolorr.rft

Mero4rr [epeAarrr,r AaHHbrx.
A,uarus rpyAoeMKocrr,r

MexIy IB]Mfl rpoqeccopaMu ceTu
Ouepaqtm qr.rKnr{rrecKoro cABura.

lvletolrr Jron{qecKoro
Oro6paxcenr{e KoJrbrleBoft rononorzr.r

41,,3. Vponnn pacr us Bbrrrncilentlfi

BbIqIICJIIITEJIbHbIX CII CTEM

rapaJrJreJrlr3MoM (uaparounbrorep). Mo4ema
eft u pacnpeAeneuHofi nalrsrrro. Mogelr roHneftepnofi

rpaQa ttonepan4 - onepaqnufr
nz4e rpa(fa noroKa AaHHbrx. Pacnucanue rapaJrJrenrubrx

ft croNnocrlr aflropurrrla. OqeuKa BpeMeHu BbrrroJrneHrrt

buoe paclapaJrJreJrr,rBaHue) 14 AJUr crrcreM c KoHeqHbrM

orIeHoK or ronoJrorurri rpa(pa aJrropr4TMa u
rpa(pa. Cnoco6u ron1nreHr4s orrrr.rMaJrbHoro

BrrrrrrcJreHraft n nuge ceru Ilerpu
flerpu. Zcnonrsonanr,re cerefi llerpn Ails. orruca:avrfl

ocHoBubrx npo6leu fiapanneJrbHbrx Bbrqr.rcnenzfi :

6rorvponra (rynurcu).

BbrrrrrcJreHnfi s n[Ae rpaSa ttupoqecc-pecypctt

Htr3ar\r4s. rrapaJrJreJrbubx [poqeccoB. Anuapar co6rlrui,t.
cr,rcreMe Unix.
bHbrx npoqeccoB. Kouqenqug pecypca. Mexauusrrlrr

pa, celralpoprr (,{efi rcrpa), uouuropbr (Bzpr). llpurrrepu
I{Hr: KoJrbrlenoft 6y(fep, npo6neir,la "qkrrureilr4 Lr

lapanneJr IIpoIIeccoB nocpeAcTBOM MeXaHr{3Ma

[epeAaqll: oqepeAr,r, froqroBbre srq[Krd, [oprbr. llpuuqun
IIepeAarru

paHAetsy B

flpoqeccoB. flousrrae ryrrr.rKa rr ycnoBus. ero
rIKoB. Atropurrrl 6anxupa. O6uapyxeHr4e ryrrr4KoB r,r

u 3BM KaK qacrubrfi cnyraft rapaJrJreJrbuofi o6pa6orKr.r.

paJrJreJrbHbrx aJrropnTMoB tr [porpaMM
rrapaJrJreJrbHbrx nrrqraclennft

wBanvrs. (ycropeHue). 3(fQercrrnHocrb
bI. Cnoco6rr orleHKr,r norasarenefi. Ocuonnrre

CI,ICTOMbI, BJII4flIOIIIVO Ha BOJII{IIIIIHbI yCKOpOHI,IS U

lpoqeccopoB, TorroJrorr4r KaHarroB [epeAaqu

fi rpyq o euKo crrr rrap aJrJreJrbHbrx aJrropr.rrMoB
cerlr nepep.aviu p:alelarrx. AnropkrrMbr Maprlpyrr,Barlprv.

rx ouepaqzfi lepeAaqr4 AaHHbrx. flepe4aua AaHHbrx

MHomecrBeHHa{ paccbrJrKa coo6qenzi,i.O,quuo.ruaf, I,I

TorroJrofr4r.r KoMMyHr,rKaqr.ronnoft cpeAbr.

rr rorroJrorfirr pelrerKu na ruueprcy6.



ll acn aparneJrr,rB aHr.re

Irro4yne.ft , orAeJrbuo rlbrrroJrHreMbrx

4.4. Sraurr rrocrpoeHnq ra
Ilrr6op [apaJrJreJrbHoro

lporpar\fMrr. flocrpoeur4e r,rcflon

cr,rcreMbr. flapallelrHoe vcnoJr
orrTlrMzurbHoro aJrroplrTMa !.Irfl
naulyurueft TotroJlor-nr4 B

pacrapaJrJrenr4BaHlre cyqecTByroue
41.5. TexnoJrolrnqecKrre a

,l{erouuosraqvr aJrropr,rrMa

Pacnpep;eneurEe sapraunir rro
B3ar.rMoErcKJrroseHr.re. opranursaqux

5. Cncrervmr parpa6orrcu
5.1. Cos4aHrre cneu[aJrrr3r.l
.lrnropuruz.recrfifi ssrm O

rpoqecoa n OKKAM. Merogu
fiepeAaq.a AaHHbrx MexAy
OKKAIVI.

ii.2. PacuurpeHrre cyqecrBy
()6rqar xapaKrepr.{crr.rKa

(Doprparr. AsroMarrqecKa.fl
opueHTr,rpoBaHHbre KoMlr.ursTophl.

O,Srqas xapaKTepr4crLrKa

Far4enerme Bhrqr,rc:rr.rrenruofi

Crauxpo.ur,rarlr4.rr. Oyur<qr,ru u
rroIXOAO.B napaJrJreJrbHoro

IlaMf,lt'brrl.

5.3. Parpa6orrca
Cr.rcreua PVM. Kon{enuns

ee IIpeAOTaBJIeHLIe B BIIAe paolpeAeJre

flpe4crannenae nporpaMMrr
[porpaMlvfHhle IpI{MI,ITI{BbI cr{CTeMbr

C)acreua MPI" O6ruas
rtapaJrJreJrEubrx Bbrrr[cnurenefi npra

nprrMrrrr.r.Bhr cr{creMbr MPI. Ilpznaep
Oprauusaqras nrFrzcrenraft

l4cnolrgonaHze rexHoJrorrarl Kpocc
Konrleuqns Br4pTyanbHbrx

TOIIOJIOIIdI{ CI.ICTEMbI: KOJIbUO. JIII

[pr,rMr.]rrrrltbr. llprnnaep uofr o Jrb 3 oB alux.
6. ffapa.rr;re.rrbHbre

BblrrrrcJrt rre.urnofi Ma,TeMarrrKr.r

6.lt. O6rqne cnoco6rr pacn

H

wit Ha ypoBne KoMaHA, nrrpaNeuuft, nporpaMMrrbx
HVLI4.

bHbrx aJrroprrTMoB r.r [pofpaMM
Pearzsaqzr aJrropr4TMa B BuAe rrapurJrnelrnoft

lpofpaMMbr 4.Irfl ilapuurelrnoft Bbrrrr.rcJrurenrnoft
nraruznHoft [porpaMMbl. rlacrnrre [ocraHoBKr,r: nm6op
rpernoft Bbrqr.rcJrlrrenuroff crrcreMbr, HaxoxAeHue

ruoft ct4creMbr AJr.[ perueH]rtr oupe4enenuofi sa1avtu,
aJrfopr.rTMa.

p a cnapaJrJreJrrrB aHrrfl
lapanJreJlbHo racrroJrHteMbre Qparuenrrr nrrqzclenrft.

w 6anaucr.rporr<a. CuHxponu3arrkrfl, vr

Nao.{eficrnras.

Hbrx nporpaMM
brx fl 3brKoB rrporpaMMHpoBaHrrrr
O6qas xaparTeplrcrr4Ka rpaHcrrbrorepa. Konqeuqur
poBaHlrr arperlrpoBaHHbrx rrpoqeccoB. IlpuHquurr

14. flpuruep nporpaMM Ha aJrropr{TMraqecKoM f,3brKe

fl 3brKoB nporpaMM\rpoBaHrrfl
Hhrx pacrunpenuft anropr{TMrlqecKoro f,3hrKa
s, u pacflapaJrJreJrr{Banne. flpo6neuno_

OpenMP. Cos4auae rapaJrnenbHbrx o6nacreft.
MexAy [oroKaMr.r" Pa6oril c AarrHbrMrr.

Hbre oKpyxeHr{r. CpannureJrbHzur xapaKTepr.rcrrrra
HpoBaHr4f Ars cr4creM c paclpeAenennoft 14 o6rqefi

nrrx 6u6.rrlrorerc

Br.rpryanbHofi srFrwcrrarelrnoft Marrrr.rHbr rr
oft Heo.4uopo4noft clrcreMbr KoMrrbrorepoB.

clrcreMrr Ha nupryalsuoft MarrrvHe. Ocnonurre
. flpzrraep ucrroJrb3oB aHvfl..

Ka. flo44epxxa MoAenLr sgaur{o.ueftcrBufl
Iqu [epeAaqu ooo6ulenzfi. OcronHbre rporpaMMr{rre

OJIb3OBAHI,I'.

MHororrpoqeccopnoft crrcreMe parsytec powerXplorer.
gMyJrrrllr[ rrp]r pa3pa6orrce napaJrJreJr.bHbx rrporpaMM.

n KaHaJroB flepe,qaqr4 AaHHbD(. BzpryzurrHrre
, 3Be3Aa, perrerKa, AepeBo. Ocnonnrre [porpaMMHbre

e aJIrop[TMbI AJIfl peltreHrlg TrrIIOBbrx 3a,[aq

IIe

HI,Ifl aJrroprrTMoB



lBrrsnreHue $yu
(napal,nrelzsu ronraag). feorr,rerpz
IrlepapxnvecKas AeKc,Mrro3lrrl[t

gu(D$epeHrlr{arrbHbx ypanneuuft n
e(f Qerrrmnoro prcAeJreuras o6nacru

orAeJrbuhrx QparuenroB irnropr{TMa
BbrqlrcJreuvft (napanneJrr4sM 4annrx).

He3aBLICI,IMOCTI4

perAeJreHr.re

AaHHbrx.
(i.2. Oprauu3arllrfl rrapaJr buoro ucrroJrHeHrrfl peKypcrrBHbrx nuFr[creHr.rft
llpo6neua pexypcunuoft sTarroB o6pa6orru AarrHbx" Kacrannas cxeMa.

lloAxo,a, AJrr noJrfr emns. acuMrrrorr{ ueuylenoft s(p$errznnocrn. Mero4 Oyrca. llpzuep
AJrt llbltrkt c lrenvrfl,.Iacru.rurrx u o6 cyMM.

bre aJrrop[TMbr JrHHefrHofi a.nre6prr(i.3. Ilapa"rrJreJrbHbre q

Cnoco6rr pazluenul. Mar (ropn3ouTarbHaf, BeprfiKirJrbHaf,, 6noqurre cxerrar,r).
MeroAr;r Bbrqr,rcJreHr4s [por,r3BeAe f, Marpr{q c vcrroJrb3oBaHr{eM pa3nbx cxeu par6yrenvs.
Marpr.rq. O6ecneqeuue [peAeJrbH Aorrycrr,rMoro rraparrJreJrr43Ma. O6parqenze Marpr,rq.
llapannenurbre MeroAhr pexreHr.rs nr,rnefi urrx ypaaneuuft .

bre aJrroprrrMbr pe[eHr.rfl gz{fOepeuqrraJrbHbrx6t.4. Ilapa.rrte;rbHbre qu
ypaBHe[rnfr n qacrnrbrx [porr3

llapanrnenrnaa peaJrr,r3arl lp.rrMbrx u r.rTeparluoHHbx MeTOAOB perxeHr.rq
qacrubrx [por.r3BoAHsx. AHanra3 pruHocrHbrx cxeM An,

HLIff peuaeMblx 3aAaq.
16,.5. IlapaJrJreJrbHbre qrrcJl

ONTI,iIMII3AUHI{

Hbre aJrroprrrMbr MHoroMepnofi unor.ogKcrpeMa.rrrHofi

)lapaxreprcrr4qecKa.f, cxeMa ffpeAcraBJreHr{f, Mero4on rno6albHoro rrot4cKa. O6ruzft
rrpr4rrrlull pacnapaaneilvrB,aH,ufl n. Oqeuxa s(p$errrannocrr4 BBeAeHV{ [apiuJreJrr.r3Ma:

CrHxponubre lI acr.rHxpoHHbre Bapr.raHTbr arrropr{TMoB.
e(fSerrlrnuocrb r,r 6egrrg6

Oupe4eueuue Har.rryrnm[x Bbrqr.rcJrr{Telrnofi crrcreMbr AJrr peaJrrt3arlr4rr MeroAoB.
JIA PATOPHbIE PAEOTbI

1. Parpadorrca n Hbrx [porpaMM c r{crroJrb3oBaHrreM uurepQefica
repeAaqtn coodrqeulrft MPI

lv{rauu-MPl (cmpr, Qzunnr,
Iltpranaep 1: Ha-ramnat

qa r rpreM coo6rqeurfi).
rrporpaMMa (nevaru ra4enru(puraropoB

fipoqeccr)ts) - 3anycK (loran , pac[pe4eleuHrrfi). Oqeura BpeMeHr.r BbrrroJrHeHr.r.,r
np o rI)aM Mbr, cr.rHxporr I1I 3ar\trs., bre oneparll,Il,I.

Ilprauep 2: rlucneHuoe ra I4e- CO3AaH[e [poeKTa Ha ocHoBe roToBoro
HCXOI(HOTo TeKcTa rrpofpaMMbr, H ra onqzft, KoMnaJrrqur, 3anycK.

IJprauep 3: Criurxpnoe rpor.r3 I,re BeKTopon (aavocrorreJrbuoe sa4aurne 1).

IlapaJrJreJrbHbrx aJrroprrTMoB rr npofpaMM AJrfl
2, flparcrnrcyM rro p

pelueHl{ln 3 aAaq BbrrlnclllTelrnofi ATEMATIIKI,I

O6sop 6z6tnorern MPI: ycra BKa, Hacrpoftxa, cxenaa (fynrqnonr4poBalLrfl,.
llpzuep 4: Pelreuze sara paclo3HaBaHr{r o6pason (mruonnenze saralars. [o.u

pyKorlo,[prBoM [perroAanarclx).
flpr.rrraep 5. VuuoxeHr{e Marp nentoqnrrft anroplrrM (cauocro_areJrbr{oe sa1alaue 2).
Ilprarraep 6. Yunoxenre

(Doxca u Keunona)"
q, 6uouurre cxeMhr pac[peleJreHrrr Aa]rurrx (anropurulr

3. IlparrunyM rro ucrroJr suro 6r.r6.nrroreK rrapaJrJreJrbHbrx MeroAoB paralib
AJrfl pem eHI{q 3aAarl I]bIqr{cJrr{TeJIb

CltSrop 6u6nuorercu Paralib
paspaSornlE.

Ha3HaqeHI{e, KJIaCCbT peulaeMbrx 3aAarl, [pI{HIIr4rrbI



llpzrraep 7. Oynx4zu 6 ParaLib Anfl yMHo)KeHru Marpr.ru
cnocoOe pac[peAeJreHr,rfl 4aHHbx" (aaropzrmrr (Dorca u Keunona): cxeMa
TeopeTraqecKar orIeHKa , BbIqLICJILITeJIbHbIe gKCneplIMeHTbI.

I\HaIu3 }IHTeHcuBHocT}I

rlapaJrJlerJlbHbrx Bblqrlcnenr.rft s
r,rHcrpyN[euralurofi 6n6lzorern

npu 6lo.rnorrl
peaJrr{3aIIuI{,

rono;rornft MHoro[poqeccopHbrx
Xaparreprcrr4Ka rporpaMM

AJrr [poBe AeIJLrfl, Bbrlr]rcJrr,rTeJrbHhD(

ux ecp(perrr{BHocr}r:

I.l[lprarraep 9. Vnruoxenrae
culMocltoqreJrbHoe sa4aure 3).

6. rlparcrnrcyM no

ycKopeHr{r u e(p (f ercruBHoc'ru rapanJrenbubx

B [epeAaqu AaHHbX, OCyUIsCTBJrreMhrx B xo/Ie
c paclpeAenennoft rraMrrbro, c r4crroJrb3oBaHraeM

4. ilparcrnnyM rro oqerrKe KTIIBHOCTTT [apaJrJreJrbHbrx MeTOAOB AJrfl pa3rrbrx
TITEJIbHbIX CHCTEM

na6oparop uu P araLab KaK rrHTerpzponannoft clrcreMbr
eplrMeHTOB C rrapzurJreJrbHhrMr{ MeToAaMr.r AJI' OrIeHKr{

o hzIoAenLIpoBaHI'Ie MHoronpoqfccopHrx Brrrrr{cnr4TeJrbHrrx cr4creM (nrr6op ronoJroryu,
lta4arrve KoJruqecTBa u [poI4PBoAtITenbHocTlI ilpo{eccopoB, nr6op MeToAa rrepeAarrr,r
.a aHHbrx n 3a4arr4e KoMMyurrKpunonnrx xaparTepr.rcrzr ceru),

. oupeAeJregrle KJracca peuraerufx 3aAaq u 3aRalue rrapaMerpo B saraqLr,
Eiudop [apanneJlbHol'o rtaetoaa pe[reHrrr sa1alru v nacrpofrra guaqenzft ero
rapaMeTpoB,

)'ctauonxa rpaQv'recxux r'Iu4hxaropoB AJrf, na6nroAenvrs.3a rrpoqeccoM rrapannenbHbrx

copax clrcreMbr, [epeAaqa un$oprrlaqurr rro
brrrI,IcJII4 Te Jrruoft s a4auIa),

vlrurar\rrr4 nrruzcnenaft; noruaronrrft,
lrqecKr.rft (cepnfiurrft) cnoco6rr npoBeAeHr4.f,

9KCrrepr.rMeHToB; O.qHOBpeMeH BbInOJIHeHI,Ie HeCKOJIbKLTX 3KCIIepI4MeHTOB B peXIzMe
piBAeJIeHut BpeMeHI{ anx pafHrx BapLIaHToB TonoJlorlrkr Bbrqr.rcJrr{Tenrnofi c'rcreMbr.
[ilpaMeTpoB 3aAaqr.r, [poqeccopoB H T.[.,

o Ananug pe3yJrr,TaroB c M cBeAeHr4ft zs xypnaJra gKclepr,rMeHToB; orIeHKa
BpeMeHI4 pelrreHl{f, 3aAaq B 3aB}TCI,IMOCTLT or pa3MepHocrr{ gaAarrv u Korr4rrecrBa
qroqeccopoB; rxocTpoeHrre

NI,T.IZCJIEHEft,

Ilpone4enne gKcrrepr{MeHToB pexuMe pezurbHbx rrapannenbHbx nrrqlrcreufifi;
B[,lfroJrHeHI,Ie [apanneJlbHblx M B Br4Ae MHOXecTBa He3aBr4cr4Mbrx [poqeccoB Ha
ollHoM npoqeccope; y Aocryrr K MHoro[poqeccopuoft BbrrrrrcJrrlrrenurofi

TeopeTr,rtrecKr.rx orIeHoK r.r pe3yJrbTaTOB peanbHbrx
cr,rrcreMe (xnacrepy);
B.bIqIICJIIITeJTbHbD( SKCIIepI4Me

5" Parpa6orKa rrap aJrJr€JrrrHbr rrporpaMM c rrcrroJrb3oBaHrreM TexHo Jror[u OpenMp
O6rqar xapaKTepucrr.rKa Jrorlrr4 OpenMP: rroroKr4, rrapatrneJrbHbre o6nacrz"

pacnpenelteHrre Bbrrrrrcneuzfi Mex,{y KAMV.

Ifprarrlep 8: CraupHoe n BeKTopoB. fno6a-nrnrre r{ JroKn[rHbre aaHHbre
froroKoB. Kpllrra.recxrae ceKulrr{

srfi

fie

K p a3Ae JrtreMbrM 
"qaHHbrM. Cuuxp ou r43ar\Lrs..

(napzauru pac[apaJrn eilLrBaHws. BJroxeHHbx rILtKJroB.

pemeHrrrr 3 aAarr BbrlrrrcJrnre.rrruoft
napaJIJIeJIbHLIx aJITOpITTMOB rr [pOrpaMM AJrfl



llpznrep 10. flapar coprtrpoBKa: zuropr,rrMbr uysrrpmonofi coprr{poBKrr,
coprr,rpoBKlr lllenna 14 6rrcrpofi
upeno4anarenx).

(nrrnonnenue sa1altrs. rroA pyKoBoAcrBoM

,llpzrraep I 1. 3ala.rr rpa(pon: [ocrpoeHr.re MtrHr4ManbHoro
AepeBa, trotrcK rparuafirurzx nyreft ( MocrorreJrluoe saAaHze 4)

1', Ilpalcrurcyu no napaJrJreJrbHbrx nrr.rncreHlrfi
guQQepreHrlr{aJrbHbrx ypanneHHfi rracTHbrx nporr3B0AHbrx

06u1ax xapaKreprl crrrKa KoHequhrx pasnocrcft (nrero4 ceror) Aju qncreHHolo
perrreHr.Trr 4zQQepenqlrarrbHbx ypaB

N4ero4rr paclapaJrJreJrr.rBaH MeroAa KoHeqHbrx pasnocteft 4lx BrrrrrrcJrnTeJrbHbrx
cr{creM c o6rqeft nauxrrrc (op s, B3AVMOLrCKIrroqeHrrr AJI.g orleFrKt4 rrofpeuHooTlr
perrreHr,Irr, ras6rrror crrHxpour,rsarlr,rrl upo6neua cepr4rurr,r3arl uvt 14 6nor<raponrn, o6ecueueuze

fo a [apaJlneJrbHoro BapIraHToB pacqeToB, BOJIHOBbTe
pacnpeAeJr eH,us, AaIcJd.rX, 6alancvpoBKa, r,rcnoJrb3oBaHrre

TOXAeC'IT.BeHHOCTLI IIOCJreAOBaTeJrb

oqepeAu za4aunft).

N4ero4rr pac[apaJrJreJrrrBau

oxBaTBrBtuolllero

AilS pellreHxtfl

ruufi,.

IloJrHoBbre cxeMbr nrr.rficneurift . rpyAo eMKocrr,r [epeAaqu 4annrx).
Illparcwrp,r r0 perreHr4ro UI,IaJrbHhx ypannennft B qacrHhrx [por{3BoAHbx crlcrloJrb3c)BanlreM y.re6u crrcreMbr ParaGrid (nocraHonxa sa2tarru,BbrrroJrne.t{ue BbrrlLIcJleurafi . n AaHHbx, aHaJrv3 pe3ynbTaroB pacqeToB, r43MeHeHrze

napar\4eTpoB r{ npoAoJrxeHrle Bbrrrr4 wir).
8. Ifparcruxyru ro rrcrr Hro 6uG.rrnorerc napaJrJreJrbHbrx MeT0AOB,nJJrflpellleHrrfl cJro)rcHbrx Hayq IIx 3a.uaq
O6sop 6u6nzorer<v pLApA : crpyKTypa, o6rexru, MeroAEr, ucrroJrb3oBanze. llpvrraep12: Yunoxenne Marprrl - lrcr

pyKoBoAorBoM nperroAasarers).
Lre PLAPACK (nrrnonnenze 3a1auns. rxo4

9. IfparcurKyM rrtl MeroAa rrapaJrJreJrbHbrx Bbrrrr{cJreHnft Ats pemeHrrfl 3oAa.r
0IITI|MI{3AIIUnMHoroMepnofi lrHorosKcrpeMaJr

O(irqa.s xapaKrepncrlrra rr o6nacrz (nocranonra 3a1arrv mo6alruoft
OnTLIMI[I3aqI4I{, peAyKrlurf, AJr{ cBeAeH}r.tr MHOroMepHbD( 3AAaq K OAHOMepHbTM
rrocralronrcau, vulpopMarlr4 oHH qecKrae iurroplrrMbr rno6a.rrrHoro rrorrcKa, npuuepu).

p€BBeprox Tr{rra KprrBofi lleano AJrr rrocrpoeur4.a
ZcuonrsonaHpre MHomecrBeHH

cxeMlbr tsblq[cJreH]rfi, 6nounaa

or.rcreM o paclpeAeleunoft n

piBnr,rrrrubrx ceroK n o6nactu
MuoroMepHoft onrnuu3aurrr4 K
flapannem;Hoe perueHve 3aAaq rro

O6rquocrl paccMorpeHHoro
HayqHo-TexHr.rqecKr4x 3aAa.r (u
BoccrarroB,IreHr,Ie ganracrarvrocteft. [oI4
(ruuororputrep[anbnafi ourzrrazs aqrx)

flpaxrraryrra [o pelreur4ro saAaq
cIICTeMI;r [apaIIJIeJIbHhrx Bbrllr,rCneHrafi
Bhrrll,rcJleHrtit, nusy ann3allr,t.a AaHHrIX, a
rrp oAonxerrpre BErrrrdcnennft ) "

MeroAa KoHeqHbrx pasnocrefi 4nx BbrrurcJrvreJrbHbD(
(nenrovuar u 6norruax cxeMhr paclpeAeJreHr4, AaHH6rx.

orrrtlMr.r3arluonnoft sa4avlr4. CneAenue npo6neirau
oAHoMepHBx unSopnraqrroHHo_coBMecrr4Mbrx 3a.raq.
oro ceuefi crBa vr cxeMa r.ru(f opnaaqrrouHbrx o6Meuoe.

AJrr pellreHprfl ps,Ia Bbrr[rcJrr4TenbHo_TpyAoeMKr4x

ae, perlreHr{e cucreM nenznefinrx ypannenzfi,
)K peruenr.rft, o[Tr4MatrrbHhx rro na6opy Kpr4TeprleB
r.A.).

MHorogKcrpenraarrrofi onrrrMr43arl vftr c Hcrrourb3oBaHrreM
A6conror 3rcnepr (nocrauonx a ga1arru, BbrrroJrHeurre

pe3yJrbTaTOE pacgeToB, tI3MeHeHUe napaMeTpoB r,r



5. OBP
. JIeKrIr,roHHo -ceMl,rHapcKat

ra6opalropubre 3aHrrr4r);
o oSy.IeHI,Ie B MaJIbIx

rp€x ve:uonerc);

. ruacTep-KJraccrr (4err,roncrpa

rrp o eKT:trp o BaIJr4s. o [T}Iqe 0KLI X

..ttpIIMeHeHLIe MyJIbTLIMeAr,ra

npur,f eEft )HlreM KoMlrbrcTepHbrx

rpoeKropa nuu 3BM);
. ],z:H(b opMarIlroHHo-KoMMyH

TexHoJroruft Wts MonzroptrHra

6.OUEHOqHbIE
YCfIEBA]OMOCT}I,

OEECIIEqEHI4E
a).Boupocrr r pefturu

1. CISC:- v RlSC-npoqeccopbr.
2. flosbrlreuLre [por,r3Bo

orrrr{l\{uurbHoro (pyurquouz
Cvnepxouneftepnnre r cyn
pa6oralorqzx ycrpoficrn: IU, FpU

4. MerrrAu yNfenbrrreurr.,r He
npoUr3BOAr4TeJrbHocTb n

5. Ilonnuueuve [pord3BoAr.rren

e4r,rnufi , f apn ap4crc uir, c np x*roit
Oprarrusaqrlrr Ksrrl-rraMsrr.r.

KglIItt,

Couaconauue xsrueft B MyJrbrr{
BuAr,r MHorolpoqeccopHbrx apx
flo421r:pxxa Muoro3aAaqnocrlr r.l

npoq€lccopa. Oprauus arfDrs. Ilarr:f.
flporpauua, rpoqeccop,
[poqecca. Crer, Brarpryanbuas. naM

11. MexaHzsMbr B3ar,rMoAeftcrnras rr
rlorrroBrre rrqllKr{, co6rrrr,r.f,.
fipuopurerBr. llapzurreJrbHbre rr

cBrr3EuBaHUe.

12. Bu4rr pecypcoB: arrnaparHhre,
pa3AeJ[seMbre, [ocTorHHbre, BpeM

l. Traurr sgar.rN{oAefrcrBufl. n

6.

7.

8.

9.

10.

Kprtrzvecxr4e ceKrll{rr, B3auMHoe I,I re rpoqeccon (sa4av).
npoqeccbr.

BATEJIbHbIE TEXHOJIOITII4
a o6yteuax (rpa4zqroHHhre JreKrIr4oHHbr e u

rpyrrax BbrnoJrueuue na6oparopHbrx pa6or B lpyfinax Lr3 AByx LrJrLl

s na nadoparopHbrx 3aHflTvrflx [pr4urlr.r[oB pacqera pr

I,r orrTl{qecKux czcreu);
rexnonorzfi (upone4enze JreKu[oHubx

Lr AeMorrcTparlr4oHHbrx poJrr4KoB C

sansrufr. c

IIOMOIIIbIO

TexHoJrorlrlr (npurvreneune unQopnaaq[oHHhx
ycrreBaeMocrlr cryAeHToB Lt KoHTpoJrtr snanzft ).

CTBA nlJrs TEKyrrIEro KOHTPOJTfl
MDI(yTOrrHorz ATTECTAUI4TI ]tIO ]ITOTAM

OCBOEHTTfl TII:C HbI I{ yqEBHO-METOII,IqE CKOE
OCTO^fl TEJIbHOff PAEOTbI CTYNEHTOB

P e itmuu e -rco ump onu lyb I
bre qeprbr RISC- apxr4reKrypbr.
lpoqeccopoB 3a cqer xoHneftepn3aUr.nr. ycnoau.s

xoHneftepa.

lpoqeccopbr. Brr4enenze He3aBr{crrMo
MMU, BU.

BHOTO BIIVIflHVIfl uncrpyrqufi repexoAa

[poqeccopoB 3a cqer BBeAeHr,r, Kgru_naMrTvr. Kerrz:
sro, c o6parnofi sanzcrrc.

I,rrMbr 3aMenbr AaHHbx B Kgrrr_fraM.,rru. CneuuilJlbHhre

crlcreMax c o6rqeft rraMrrbro.

MHOTOIIpoqeCcOpHoCTLI Clerlr4anbHbrMr,r r.rHcTpyKrlrrsMr4
Bo Buerrrgefinavstu.

Ocuonnrre cocraBJrrroque [poqecca, cocrorH]r.r
MexaHlr3Mbr TpaHcmqu v a/lpeca.

B. PasAenf,erdar rr€lMrrb, cerraa(poprr, crrrHrutrhr,
qr4 (threads). Cpannenue c rpoqeccaMr{. pecypcrr,

CnsgrrsaHrre. Crarzqecroe v AuHaMprqecKoe

lporpaMMHble, aKTptBHhIe, fIaccLrBHbIe, JIOKUuIbHbIe.
IIbIe, HeKpI,ITI,IqHbIe, KpI4TI4rIHbIe.

eilmuuz-rcoumponu JW2

: coTpyAHr,rqiloupre v KoHKypr.rpyroque



1.

2.

7.

8.

1.

lrHxpoHkr3arllrv3a4aqukr4er4r4xpa3perxeHr4r.
I'Ipo 6nerrau, Bo3HBrKi

cocros'zsno"u",J"'#fi*llx.'fiJfi:ffiff :;ffi T:lfr :rfiTff#
Crau4aprrr na flNlX-crcreMhr.
vupanneuze npoqeccaM:u. <Dymrirnu fork, execl, execv, waitpid. flpurvreprr lrcrroJrb3oB a1prfl,,
Pa6ora c clrfuaJraMn. (Dynxqua s flpzuep [cloJrb3 oB anus.
tf arplelxeu afl. raMflTb. Oyurquu shmat, shmctl" flpzrraeprr [crroJrb3oB aHtrfl.
Ceua$opu. OynrqrnrE semget. semctl. flprnaeprr r4c[oJrb3oB alrrs..
Codbrrras. llpzur,rrunHrre z. Opranrcarlr4fl ngalruo.uefi crBr4fl KJrr,reHT- cepBep c
noMorrlbro co6urufi.

10. O.repe4u coo6ulesuft. Oyn
IICIICIJIb3OBAIJVIfi.

msgget,

). @ynxquu

I 2. Cl6roxru crrHxpor{r43 arJvkr rtfira tex. Oyurrlr.rr.r pthread_mutex_init, pthread
p1fu c ad_mutex_trylock,
uorr0Jrb30BaHufl,"

mutex_unlock, pthread_mutex_destroy.

1 3. O6remrr cr.rHxpoHlr3 arlnn rr4*a
pthread_cond_broadcast,

14ISIIOJIb3OBArIPIfl.

1 4. llpzvep multithread-rporpaMMbr MaTp}trlbr Ha BeKTOp.

IMessage Passing Interface (MpD.
Peilmuuz-rcoumponu Nb3

O6rqax crpyKrypa MPl-nporpaMMbr. (Dyurqzz MpI Init,
I\znPl_Finalize. Coo6rq enus. v vrx
KouHnyunraropbr. Oynrquu
?ICIIO,[b30BAHI.I[*

3. flonilpurrft o6uen coo6ruen
IICIIOIJIb3OBAIJVIfl,"

4. Onepaquu BBoAa-BhrBoaa s MpI- uax. flprnaepu.
5. r{ononnureJrbHbre Bo3MoxHocrrr AJrr norrapHoro o6uena coo6qeuzrur. Oynrqura

MPl__Sendrecv, MPI Sendrecv
5.,{ononuureJrbHbre Bo3MoxHocrrl Anfl rrorrapnoro o6uena coo6rqenzxuu. OyuxqHu

MPl_Testany, MPI_'yuit, Mpl_WaitanyMJFT__1sst4, MPI_Trecv, MPI T
KomexrranHrrft o6laen coo6ruen . Oynnqnu MPI Barrier, Mpl_Abort, MpI Bcast.
Ko.nnexrunnrrft o6uelr flMLr. (DymrxrEu MpI Reduce, MpI Allreduce"
Mlll__t0p_create, MPl_0p_free.
r{nTeltpaJr.

anaep MPI-[porpaMM6r, BbrrrrrcJrrroqeft onpe4eneuHrnl

9. Bpevl n MPl-uporpaMMax. pr MPI_Wtime, MPI Wtick. Ilpurraep rcrroJrb3oB alufl.
10. Ilpzrrrep MPl-nporpaMMbr yM Marpr{rlbr Ha BeKTOp.
I 1 . .{ouonnlrreJrbHbre Bo3Mo)rffi ocrrr KoJrJreKTr4BHoro o6ueua Macc[EaM]r AaHHbrx. Oynxqzz

MPI_.Gather, MPl_Allgather, MpI

1 1. Ynpanneuue 3aAaqaMr.r (
fnpzrvreprr r{cloJrb3 oB a]Flvrs. "

12. flepecrrrxa crpyKryp AaHHbrx.
MlIl_lfype_struct. Oyurqur.r MpI
I{CIIOJIb3OBAHPIfl,.

6) 3 reanreHarlrroHHbre 3a,rlaq[ :

Hauzrur.ne [porpaMMy,
(MPI__Send, MPI._Recv),

msgsnd, msgrcv, msgctl. flpurraepn

pthread_create, pthreadjoin, sched.yiell.

mutex_locl<,

flpumepu

var. (Dyurqr.rz pthread_cond init, pthread_cond_signal,

_cond_wait, pthread_cond_destroy. flpurrlepr,r

MPl Comm_size, MPT_Q661n_1nop" flpzmepu

H. Oyaxqnra MPI_Send, MpT Besy. flpurrleprr

Scatter,

CosAaurae HoBoro Mpl-ruua AaHHhrx c rroMorrlbro
Address, MPl_Type_commit, Mpl_Type_free. flpuuep

6norr.rpyrorque KoMMyHlrKarIvoHHbre

cJreAyroqufi alropuru: Ha HyJreBoM
$yHrqun

rpoqeccope



r.rHtrllunJrr43lrpyeTor [epeMeHHaf,

BCeIlr lpoqeccopaM, BKrrorra.f,

rrp ou e ccop b|r]pkr6 aB Erflror K

rpo{eccop; HyJreBo[

o.Kpa.H n Soprrrare: HoMep

2. lFlanuaurure [porpaMMy,
(MPI_Send, MPI_Recv), pearr

oqelp€Auoft ilpoqeccop Ao
cJre/{yroqeMy rrpoqeccy.

4.

a Flauuurrare flporpaMMy, ltcn
repeAaroqyro ABpepsrrft uaccu
Haulnurare fiporpaMMy, r{crroJr

peail Lr3yroqyro aJrropr{TM

coo0llleHrrr oT npeAbrlyqero u
n) IlpuuepHbre reMbr Ky

1. r{r.rcteunoe pemeHlre c

TEIIJI{ONPOBOAHO 0TI,I MeToIoM

4.

)

2.

a
.).

9uc.n:ennoe perrreHlle

TerrJr()[poBoAHOCTr{ C rroMorrlbro
9nclennoe pe[reHrre c
TerrJtro[poBoAHOCTr.r c noMorubro
rlucleunoe pe[renr{e cpe
TerrJrc[poBoAHOCTA C [OMOnIbro t
rlprc;renuoe peureHue cpeAcrBa
rrepaur{oHHhrM MeroAou 3e

6. rluclennoe pefireHr.re

Mero,uoM 6noqHrrx urepaqzft
7. Mo4enupoBaurre cpe4crnaun M

IIC}TOI(OM TUI3A

8" rlzcurlnuoe pe[reur4e cpeAcrBaMr,r

9. Br,rqn:clenue paHra [potrcBonr;H
10. Mo4enupoBaulre cpe4crnauu M

NflACT'I,IHY

r) CarvrocroflTeJrbHafl padora
l. floArorosxa K TeK

2. flo4roronxa x
t43 BbrloJrHeHvrs.. Kourponr oc
Bonpocbr [perroAaBaTeJrf, fro coAep

3. Pa6ora c rorroJrH
caMocTorreJrbHoe rr3yqeH[e.

l) ,.{ocrorEncrna u
cllcreM.

2)
3)

4)

s)

Orrtuque uousrufi
llpo6neurr cuu

(float a); nynenofi upoqeccop paccbrJraer repeMeHHyro a
caMoro ce64 nocJre rroryqeHrlr uepenaeunofi a Bce
cnoft zn4rEBr{AyrurbHrrft norr,lep u rrepe,,4arcr ua nynenofi
lolyqaeT oT BCeX [poqeccopoB AaHHbre r{ BbrBoAr.IT rla

rrepecJrauHoe lrM 3HaqeHr4e nepeueunofi a.

yfl. 6lorzpyroque KoMMyHr.rKarlrronHbre Syuxqrzz
KOJrbrIy:

IIOCbIJIAET

aJlropr,rTM rlepelaqfi AaHHbrx rro
coo6rqeHra.u or rrpeAbrlyrqero ]r noroM

KoMMyHr,rKarllror{Hhre SyHrcqur.r (Mpl_Isend, Mpl_Irecv),
Mex.qy ABWfl rrpoqeccopaMz.
ys. KoMMyHr4KarIrloHHyro $yurcqzro (Mpl_Sendrecv),
AaHHbrx rro KoJrbrly: oqepeAHoft npoqeccop Aoxr,rAaerc{

frocBrJraeT cneAyroqeMy npoqeccy.
x pa6or:
a MPI/OpenMP IBWepHoro nenr,rreftHoro ypaBHelLrfl

Ho-rrolepe.ruofi uporoHrra
tr MPI/OpenMP AByMepHoro nenunefiHoro ypaBHeHVf,

pacqerrJreHvt

a MPI/OpenMP AByMepuoro uenraneftHoro ypaBlaea:zfl
br npeAuKrop-KoppeKrop

MPI/OpenMP rpexMepHoro mEueiinoro ypaBHeur4,
ft pasuocruofi cxenarr

v MPI/OpenMP AByMepuoro ypaBueHm llyaccoua

MPI/OpenMP lBy^repHoro ypaBHenr.rs flyaccoHa

qacT}rII cnpoqecca nsazuo4eftcrBr.rr rBepAbrx

I/OpenMP AByl{epHoro ypaBneHlrr uepeHoca
Marpr{rlbr cpeAcrBaMn MpI/OpenMF
I/OpenMP rpoqecca rpoxoxAeHrax uefirpoHoB qepe3

AEHTOB:

KouTpoJrro u npoMexyro.ilroft arrecrarlvr{.
pa6orarra u o(lopuleHr{e orqeroB rro pe3ynbraraM

Ha 3aEflTtrtx B BIrAe ycTHbIX OTBeTOB Ha
I,IIO OTqETA.

nureparypoft rro BorrpocaM, BbrHeceHHbrM

ocyrqecTBJlq eT C s, HA 3K3aMeHe.

SMP- r IVIPP- apxr.rreKTyp BbrrrlrcJrr/rreJrbHbrx

poqecca lr rroToKa B OIIepaqIlIoHHbIx CUCTeMax.

v3arJJ4tr 3aAarr rrpv [apanneJrbHoM nporpaMM\tpoBaHr4r,r.
Hasnaqenze.Crau4apr OpenMp

Cyrqecrnyroqr.re de u3 ar\r4Lr cmngapra MP I.



6) flpororoln o6ue
7) trIcnomgosaHtre !
8) Oma4ra rapaJrne

9) MeroAura orIeHKl

l0) Peaffisaqur Marp

11) Pacnpe4eneHHoe

4. Brrnonnenue salra'rtu

rypconoft pa6olu (saver/nesa

AeMOHCTpaTIfiOHHOTO 3alyCKa Ha

no c0AepxaHr4ro oTqeTa.

JP'acnpe4eneHr.re BIAoB caMocl

ra AaHHErMlr MexAy npoqeccaMr.r.

rr{Jrr4Tbr MPIRun.
rbHbrx npuloxennft.
: s(p(f errranHocrlr nrr.r[cneHr,rft .

rlrrrbrx aJrropr.rrMoB cpeAcrBaMn MPI
rerrreHae auQ Sepenq[aJrbubrx ypanHenufi .

r rypconofi pa6orrr il rroAroroBKa orqera. Jarqnr&
rer) ocyu1ecrBnflercfl. B KoHrIe ceMecrpa B Soprvre
3BM peann3oBaHnoft nporpaMMbr r{ orBeroB Ha Borrpocbr

o.f,remHofi pa6oru rro pa3AeJraM ArrcqurrJrr4Hbr :

Ilb

nln
Pas4en Ar.rcuulnrrHE

Bua CPC

(1) (2) (3) (4)

I Ilenw Lr 3a1arilr uapalnenrnoft <

.IIAIIHbIX
6pa6orrr.r 2 4

2. Ilpnnqnnrr rrocrpo eHr{ fr napanr
BbIqUCILITEJIbHbIX CIICTEM

)JIbHhIX 4 6

3. Mo4enz [apalrJrenbHbD( BhrrrrrcJ

CIIOTCM

I{TEJIbHbD( 4 6 6

4. llpnuqunrr pa:pa6orrr4 rrapaJrJr

aJrropr.rTMoB r{ nporpaMM

IJIbHbIX
4 4 6

5. Cncrenrrr parpa6orru [apaJrJreJrDHbrx
rporpaMM

6 6 8

6. flapannenrHbre qr{cJreHubre ilIr(
Amr pellreHr4r TllfroBbrx 3aAaq
Bbrr{r4cJrr{Tenrnoft MareMarLIKLI

pzTMbr
0 6 8 40

Bcero 26'a. 22"t. 38 .r. 40 q.

7. YTIEBHO.METOAZqE(

a) ocHonnafl Jrr.{Teparypa
l" .F\u'l)uon, A.ner<cau4p Cepreenra'

OpenMP : yre6noe noco6rae Anr By3

rau(f oprraarraKa" u 0 1 03 00 "Oyugal,rer
/ A. (1" .Anronon ; Mocroncxrafi ro
(MfY);aBr. rrpeAucn. B. A. Ca.qonu

.- 339 0.: r,rr. 
- 

(CynepKoMrrbrore

978-5-2tI-06343-3.
2, C)cHonrr [apturJreJrbHoro lporpar
EI4HOIVI,2OI3.

3. Glelpros VLE. Mo4enu napan
(DeAoton U.E.- 3lexrpou. TeKcroBE

4. flapannenrnoe [porpaMMr4poBr

MHororrotoqubrx nporpaMM [Suerrpc
A.A. ."M, : lMK flpecc, 2012.
6) aono.lrn[Teilbnas JrrrreDarvna :

:oE II IIHO OPMAIII,IOHHOE OEECTTEqEHI,TE

AT4CUUIIJrr4Hhr

TexHonorrafi napaJrJreJrrHoro nporpaMMupoBaHus MpI tr
I no HarrpaBJreHr.rrM 010400 "flprnKna4naf, MareMarvKav
eJIbHar r,rnQopnaarura z zn$opMarluoHHbre rexHoJroruu "

AapcrBeuHuft yurEnepcr.rrer vMeHr,r M. B. Jlorraonocona
tuir.- Mocxsa: Mocroscr nir ynunepcrrer (Mfy), 20 1 2
roe o6pasonanze) .- Bu6tuorp.: c. 333-334 .- ISBN

vpoBanprs. fSnerrponnuft pecypc] / Eorav0s K.IO. - M.:

eJrbuoro rporpaMMr.rpoBaHlrr [3ner<rponuuft pecypc]/
AaHHbre.- M.: COJIOH-IIPECC,2012.- 384 c.
ve Ha C++ n 4eftcrnur.r. flparrzr<a paspa6omu
urul pecypc] / 3nronu Yzmslae ; flep. c aHfn. Cnr.rHrpru

JrrrTeparypa:



l. Kyuunon ?I.M. T
MaTeMarlrqecKolo MOAeJII4pOBaHIT

cylrepK0MrrbroTepoB, ocHarrIeHHErX
yrednoe noco6ne/ Kyluxon 14.

Honocu 6zpcruft rocygapcrrennufi
2, .Mo,4enr.r paclpeAeneHubrx B

OI43MI\TJII4T,2OII 
"3. 'fexnonoru.f, CUDA B

rrpoqeccopon [Snexrponnrrfi pecypc
n) IlporpaMMrroe o6ecne.renne uVI
I, Jladoparopzx llapannen
r{ccJreAO.BaTeJIbCKOfo B

2. MPICH: a high performance
lnterface (MPI) standard. https:/
3. Opurunanrr crarrAapra MpI: htt

IB. MATEPI,IAJIbHO.
Jlexquoun :sre ay 4vr opprv,

IlpoeKrl?roHHhlx cr4cTeM, [poeKTOpoM
Aygr.rropw Lr Nrs. [poBeAeHr4,

KoMrrbrolepauu, o6re4zneunrnrz n
neo6xo4lrubru cr.rcreMurrM Ir

14 parpa6orxz [porpaMMnor.o o6ecneqenlr.fl nrrfl.
(pzszvecxvtx rpoqeccoB. rlacrr 1. Zcuonrgonanue

rpa(pra.recruutr ycKopr.rreJrrMLr [Onerrponnrrfi pecypc]:

nzqecKzE yuprBepcurer, 2013._ 40 c.

fSnempounufi pecypc] / Torropxon B.B. _ M.:

)pax: BBeIeHVe B rrporpaMMr4poBaHrle rpalpuvecrlrx
/ Cayaepc,{x., Ken4por O. - M. :IMK f,Ipecc, 2011.

rexnonorzft Hayuuo-
rleHrpa Mf y http : / / p ar allel.ru

I widely portable implementation of the Message passing
.mpich.org/
Twww.mpi-forum. org/docs/docs.html.

ECKOE OBECTTEqEHLTE AlrcurrxJrr4Hhr
IIeHHbre 4ocxoft (4m uela r.rJrr4 Mapxepa), srpanoM An
uoyr6yr<orvr.

zalJtrnit, ocuarrl€nnrre coBpeMeHHbrMr,I [epcoHaJrbHhrMr{
Bbrrrr4cJrr4TeJrbHyro ceTb rr yKoMrrJreKTOBaHHbMrz

[porpaMMHrn r o6ecneqeulreM.



P tt6o'rafi. rrporpaMMa,4v cqlrmr bI COCTABJIEHA B COOTBETCTB}II4 c rpe6onanuflMu O|OC
BO rro HalpaBJreHr{ro vl

Pa6ouyro rporpaMMy cocraBuJr: Ao xa(fe4pn OrIIM

PeqerHserHr (
/a/'

pa6oru, AoJrxHocrr, @I4O, uognucr)

IIpo
IIpOTOKC)Jr

HA3aCgI.A}lIdLT

201 oAa.

3ane71yroquft r<a(f e4pofi

IPa6o.raff rrporpaMMa

KoMr4ccrarra HanpaBJreHns. 0l
201 oAa.

llpep;cep,arenb KoMr,rcclrr{

C.M. Aparernu

n o4o6pena Ha 3aceAauuu yuelno-MeroAlrqecxoft

C.M. Apaxenru

JIVI ITEPEyTBEPInIEHAfl
PAEOqEfr IIPO MMbI AI,ICIII4IIJTI,IHbI (M OAyJIfl )

Pa6o.;ras rporpaMMa o4o6peua ua yue6uufi ro4

Ilpor,orcon sac e AaHLr fl ..ra$ e4pu 99. lV rorc
ilase,qyxruafi xa(f e4pofi

Pa6ovas [porpaMMa o4o6peua ua

flpororcr,n sace4antrs. r<a(f e4prr J\b

3ane4yrorqvft raQe4poft

Pa6o.r.ar HporpaMMa ogo6peua ua

flp orcucolr 3 ace4altra na(f e4pu Ns

3ane4yrolqufi r<a1pe4pofi


