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. IIEJIII OCBOEH l4fl AI,IC{II IIJII,IHbI
I-{elr ocBoeH}I.rr Aucqunnr4Hbr: rr3D/r{eHqe Mare arr,rsecKr,rx uoAelefi A

flpofpaMMr4poBaHHr AJrrr MHofonpoqeccopr{brx buqnclureJrbHblx caclreM, €l

H rex.H Hr( paspa6orxa napiurJrenbHbrx [porpaMM.
!f a4avrz:

' H3yqeHHe ocHoBHbtx noHgrHfi H [rpHHLIr.r[oB [apaJrJreJrbHrrx ertqr4creHgfi

' ocBoeHl4e cQBpeMeHHbrx rexHorofui pa:rpa60rKH nappJueJrbHbrx npo
t oBJraAeHHe HHCTpyMeHrapheM paspa60lrcn [apaJ]JreJlbHblx [porpaMM

2. MECTO AI,ICUITIJII,IHbI B C'TpyKTypE
f{ucqunnr,rna <flapalleJrbHoe npofpaMMr4lpoBaHr4e h ocHoErbr cyl

orHool4Tct I( AI,IcqarIJIlrHaN,t o6.sgaremHofi .{acrlr 6loxa B1 {rzcqrannunu (vo4ylu)

MeTOAOB [apaJt,trerbHoro
rtecKoe ocBoeHIZe I]pueN{oB

oIIo BO
brx rexuololuft>>

yq UIAHA.
llsyveuue 4auuofi AhcuvnJrr4Hbr npoxoAr4T B rrfitoM ceMgcrpe r,r orrr4 Ha pe3yn6rarax u3yqeHr,r.q

AHCU.prrrJrHH <Apxnrexrypa KoMnbrorepoB), <(ounrrorepHbte cerH)1, <oCHOntr n MMpoBaH r.rs)>, <C)6r,exrrto-

lftbl

tTb

opHeHTHpoBaHHoe IIporparvtMHpoBaHHe)), <Crpyrryprtr u aJroptTtv{bt KoMnb}orep
<I4sc'crpaxHui rgslx>. lll ycneurHefo ocBgeHuff Kypca cryAeHTbr AoJrxHbr: 3Harl
$yHxquoHlrpoBaHufl 3BM, HMerb rrpeAcraBneqae o 6asonbrx anropurMax H crpyKrypa)
.rr3brKlrr nporpaMMnpoBaHr4r BT,ICOKOTO ypoBHr.

3. IIJIAHI{PyEMbIEpES.yJIbTATbIOEyrIEHI,IflnO IiVI
lllauupyelrble pe3ynbrarrt o6yreH bfl to AHcIIr4rrJrHHe, coorHeceHHbre c rrJr

ocBoeHHr lf,IIOll

oit o6pa6orrcu AaHHbrx)
ycrpoilcrno r4 flllHHuHfr

AaHHbtx, yMeTb ItpHMeHffr

)uI,I]IIJrI4HE
HzpyeMbrMr4 pe3yJrb'raTaM

I1.oa $opruapyeMbrx
rcounereuuufr

Vponeut ocBoeHHt
KOMrreTeHuHt4

IlnaHr,rp no Auc[r4nJtp[He
xapaKTep prq ror4nereHquii

ur xQlrneresqnr,t)
I 2 3

onK-2 qacTHqHOe

ocBoeHlre
3ua'rr:

. OCHOBHbIE NOJIO)KEHHfl

r]porpaMM?rpoBaHHr;
. apxHreKrypa s3btKoB npofpa
. ocHoBHaq TepMHHOJIOfr4fl B

o6ecneqdHuql

. 3HaKoN4 c coAep)KaHuert Eru
rporpaMM;

Vlrerr:
. yMeeT ocyqecrBnqrb

Ko M n b rorepHurx,/cynep xo u n r
Heo6xoA4tuoro nporpaMMF
perueHUH :a4a.r npo$eccHoH

BraAers
. HaBbIKaM+,r rrpHMeHeH.ug, AaHr

npofpaMMHOrO O6eCneqeuvq
KOHKpeTHbrx 3aAaq;

KOHUENUHI,i o6racru

4MHpOBaHHt;

o6racru [porpaMMHoro

Ioro peecrpa pocc*rfrcxux

r6ocHosaHHrrft er,16op

oTepH[rx MeTolloB u

)ro o6ecnenieuur npn
rlsuofi AeflTeJIbHocTHl

brx MeToAoB I,l

[pH ptg1XgHl4P1

rfnK-3 qacTuqHoe

ocBoeHI4e
3uarr:

a

a

a

Ynerr:
o yMeeT COOTHOCI4Tb

IIpofpaMMr,rpoBaHHr;

MeroAbt TeopHH arrropHTMOB;

MeTOAbt oHcTeMHOfO

npo f paM M HpO BaH r.{.rr ;

a

a

rrpl.rHur,rnbt

trporpaMMHoro o6ecneqeuas:
rIpr4HqHrrFr MaTeMaTur{ecKoro

rr,rnoBbre (yHunepca.nrHue) u
un$oprraafraoHrrbre v vN

Qopruyrsl, reopeMbr rd Me'

unpoKoM ua6ope o6nacrefi r

MATCMATI4KH:

IIpl,IrutiaAr-tofo

TecTHpOBaHhflrJtofHt4

MOAeJrnpoBar{r,rf,;

areMarr4qecrae ( s Kuxr.raq
urarluoHHbte) MOAeJr14,

roAbl. r4crroJlb3ver\4bte B

lpr4MeHeHr4.s lIptrKIaAHot

o(Slacrt



yMeer onpeAeJrflrb H BnrTb HHoOpMaLluoHHbre
pecypcbr fJlo6aJrbHbrx

I(OFIT9HT?, CpeACTB TeCTfi

yMeer ocyulecTBnrrb

, oopa3oBaTeJr[,HOrO

HI4' CNCTCM;

o6ocHosaHr-rsrfi eur6op

6asossrxaAerGaTHbrx rrocTaBJreH

MaTeMaTEqeCxptX lrtOAelefi ;

3aAaqe

yMeer ruro4uQnqHpooaru 6a:ossle u (nlra)
bHbIE MATEMATIIT{ECKHEpa3paoaTbrBarr, opurH

MOAEJIH B co cner-y,r(rlrrcofi
nocraBJreHHofi ga.[aqa vtA;

Bra4ert
. HaBbrKatru paspa6orrn t

. HABbIKAMI4BbIIIOJIHEHI,Ifl

MMltoto ooecllelteHilt:
MaTHqecKofo

fIK-I qacTHqHoe

ocBoeHHe

TexHHqeqKkx cpeAcTB;

MCTOAOJIQf I'H npolpalv{MHofo

MMr,rpoBaHMU{;o6ecneqenuq I4 TexHoJrorrau

METOAOJIOIHH H TEXH [rpoeKTr.rpoBaHH't 14

Hcnorr,3OBa uns 6az nag.u

MeToAbt H cpeAcTBa II poBzrHr4r llpofpaMMHofo
o6ecnelquu n w 6as AaHHbrx;
JI3btKr4 (ropuannsaqn
cneqnSnkaqufi;

QyHrcquonarbHbtx

Ilpr,rHrlHrrpr rrocTpoeHHt

o6ecneueuufl t4 BvIAbl

o6ecneveuur;
apx

npofpaMMHofo
nporpaMMHoro

'u4rloBbre petueHlar, 6 KII rrpofpaMN4Hbrx

B, HCnOJIh3yeMbteMoAyneft I ura6lourr, Kraccbt
npu pa:pa6orKe rporpaMMH

OcHoBHbrg KoHr{enIIHH

o6ecne,reHur;

arpa6yrrr KaqecrBa
rpofpaM\4Horo o6ecneqeuv s

o

a

Ynaerr:
a

a

a

a

a

rrpoBoAtrTb aHarrr{3 r,rc[oJrHeH r rpe6onanuil;
BbrpaoaTbrBarb Bapr4aHTbl pe vre.aUHA rpe6onaunii;
rrpoBoAu1b oqeHKy u o6oc oBaHHe peKoMeH/lyeM brx
peureuuftl

BbrorrpaTl cpeAcTBa H BapHaHTbr peanH3auHH
[porpaMryHoro o6ecne.{eHu.[

vcnoJIb30BaTb

ura6louu
cyulecTByrolllFe THnoBbre petl]eHHs 14

flporpaN4MHOfO



a

AaHHbrx, npof paMMrrbrx r,rfrT(

BbroHpa'lh MeroAaKU pa3

cHcTeMe H ua6noHbr nol
CHCTEME;

o[peAeJrrTb t4cTor{HHKU H}t(b

I( CI4CTEME;

$opruynupoBarb ueJrr,r, Hcx(

norpe6Hocrefi a so3Mo)KHoc,

orIeHLrBaTb cooTBeTc'

cyuec'rByroulr4x cHcTeM H H)

BbrnoJrHgTb TecTHpoBaHHe ct
ee peanupaquu Ha coorBercr

Qoprvryn4poBarb H oQoprr,rna'

rpe6onarfiafi;
B.ra4err:

. HABEIK}I OIIEHKU

rpyAoeMFocTH peanrca
trporpaMMHonry o6ecneueHnr

HaBbrKfi pornacoBaHun rpe6
o6ecneqeHzlo c 3ar,rHTepecoB

HaBbrK[r oueHKH H COfJTaCOBi

rrocTaBJIeHHbIX 3aAaq;

HaBbrKr.r paspa6orrcu

cneqr,r$rakaquii Ha nporpavv
HaBbtKr/ $opHauposaHrar
orqetuootlr B cooTBeTcTB

pefnaMeHTaMH;

HaBbrKr4 IIpoeKTHpOBaHr.rq

AAHHbIX, UPOIPAMMHbIX HHTE

HaBLIKH qu6opa craJlr Hanr{c

HaBbrKH I]JIaHHpOBaHHtr
'rpe6orar1ufi K cHcreMe;

HaBbrKH 4HanH3a npo6levuo
HaBbrKH yl]acTus B coBeulaHr4

HaB6IKH oQoprvueHn.a rpe6ot
JrHq B AoKyMeHre 6lrsHec-

HaBbIKH gOfJIaCOBaHHq IIeI(
3ar4 HTepegoBaHHbrMH JrLr IIaMr.l

HaBbrKH oQopruueuas rex
chcTeMy;

HaBblKH npeAcTaBIeHhfl
3AAAHVS, a ugrueuegufi
nr.{uaM;

KC

B

ra6orru rpe6oeauufi t(

:yMeHroB rpe6onaHuii t(

opMauHr4 Alr rpeSonauui.i

t!fl kt'.3 aHanu3a npo6leu,
refi;

rBHe rpe6onauurv
aHanoroB;

cTeMr)r c qeJlbto [proBepKr4

lre rpe6onaHfiflM;

rb 3anpocbl Ha H3Mer{eHHe

Nnoc't:efi, BpeM()Htr

,vH rpe6onauufi
V

o;

tsauu;ir K nporpaNrMt{oMy
aHHbrM14 CTOpOHaMU;

tHr4r cpoKoB BbtnOIHeHHt

)IACOBAHHf, TEXHI,IqECKNX

Hoe o6ecneqeuae;

NV

h rrpeAocraBneHHt

0 ycTaHoBJteHllbtM H

crpynryp AaHHbr,K, 6as
p$eftr:on;

AHHg KOAA:

no pa:lpra6orrce

c|/r1raqYw'

rx palloqHx rpynn:,

tasuil saugrepeco rlaFr H br x

6ozaunfi;
:fi cograslrq cuc'leMbr c

HrjecKofo 3anar{.Hfl Ha

HUeIIIII,IH, TeXHHT]ecKoto
Hlrx 3aHHTepeooBaHHbtM

IIK-2 qacTHqHOe

ocBoeHple
3saru:

a

a

Yuerr:
a

a

a

MeTOAbI AHiju[H3A V TeCTr4

nporpaM\tlHoMy cpeAcrBy;
MeTOAbf AHa.J|V3A, npOeKTH

r-lporpau{uoro o6ecne.teHr,rs:

TecrvpoBfl.rr rpe6onaunr rc n

oQoplurrr AoKyMeHrarlurc n

aHaJrrz3HpoBaTr, rpe6onaHl
rrpHHrTbr\4 CTaHAapTaM H MeT

. r4crroJtb3oBaTbcoBpeMeHHbte

BraAerr

poBar{Hr rpe6oeauafi K

poBaFrlaq u paspa6orrcu

)orparvrMHoMy cpeAcTBy;

o TecTl,rpoBaHr4ro;

Ig HA COOTBCTCTBHE

oAaM [poeKTnpoBaH14fl;

IASE-cpeacrsa;



HaBbrKar\4H B brrrBJreHlrs npor4Bopequfi o rpe6oeaH H rx
oAHHaKoporo rr pa3nprqHrlx jpouneii K flporpaMMr{oMy
cpeAcTBy;

. naBbtKaN{}t rrpoBepKr4 ocyqeqrBr,rMocra

$yurcquoHupoBaH Hr ra conpQnox AeHwfl n porpa M M Horo
cpeAcTBE;

. HaBbtKaMH ollpeAeJreuur eosfi,tox(l{rccTr4 BBeAeFII4t
ugueueHafi H AonoJrHeHuft rile6onauuil x

4. OEbEM u c:[PyKTyPA Ar4CIII4tIJrprH
5 sa.{erurrx e4unuj1, 180 q.4oeMKocrb Ar4crlr4nnr4Hbr cocraBJurer 5 sa.{erurrx e4anuh" 180 q.
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pa6orur, Bxrloqas
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qacax) O6r,enr yre
pa6orr

c [pr,rMeHe
IrHTepaKT14

MeTOA(
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6Hofi

tHEM

IHbIX

B

%)

Ooprrlsr
Ter(yrr(9f 0

KOHTpOJrfl

ycneBaeMocru,
rlopua

npolvtexyTou uoii
aTTecTa uH h

(no ceuecrnpau)
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m
o

uo

tr
d
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F

(J

C)

Ocnosrr napaJrJrenbHbtx

er,I,l acreHufi . MHorouoroqHoe
npofpaMMr4poBaHr4e.

5 t-6 t2 8 22 8l 4C pefiruur-rco urpol u

Il! |

2 C'ranAaprur u rexHoJl c,rr4r,r

pa:pa6orr r,t [apaJrJren b Hbr x
npoFpaMM

1 1a I2 1A JI 20/63 pefirHHr-ronrpoJr s

.Nb2

a
.) flpo6rerr,rurre Borrpocbr

uapanneJlbHofo rrpomaMMr,rDoBaHr.rt

5 l3-18 12 22 8l 4A pefirnHr-rourpolr
.Ne3

Bcero :a 5 ceuecrp: 36 36 8l 36151 3K3aN,{erH

(2',1\

Hzuruque B ar{cur4rrJrnHe KII/.KP
I4rrlro no Ar,tcrlr4nnr4He 36 36 8t 36t51 3K3AMEH

(27)

Cogepxauue lQnquon rrbrx 3 aHfl Tu ft 1to AncqnrrJrr.rHe
Pas4er 1. ocuonu [apaJrJreJrbHbrx BbrrrficreHufi. MnoronoroqHoe nporpaMMr.rpl
l,l lrq,ouseodumerbHocmb lbtvucrumeJtuuttx cucrneu Eduuut4bt u36epeHun npou

oueHKu.

2,1 KnaccuQurcqt4utr sbtvucnumelbHbtx cucftleM
3,) Metmodu ygeruueHun npouseodumelbHocmu sbtrtucrumerbHbtx cucmeM.

Rouaeilepuan o6pa6omrca. II apantenuuqn o6pa6omrca.
4,1 Mttmodut paspa6omrcu napcuteJxbHwx npozpatutrvr. Pacnapa,tne4ulaHue dauuatx. P
5rl XapaxmepucmuKu n(tpqtrerbHbtx aJxeop7lnrttoe. Cmeneub nqpqnnentsua. Vcrcope,
6,) 3axou Audaaa
7rl MuoeosadaqHocmb. lTpoqeccut u nomoKw.
Brl P e anus at4un l,tu o e os ad auH ocmu 6 onep qLruoutTbtx c uc meMax, qr?opunxr,ru maHup l

oounrc,nbHocmu. t_nocoob

Bercrnopuaa odpra6omxa

nqp dJtrerusauue rcomaud.

e. SQQercmuGHo(:mb.

C'HUN.

llnoco6ur

9rl Paspa6omrca MuozonomouHbtx npozpq.^4M. POSW
IrC) MuozonomoHHocmb I cospeMeHHutx nsuircax npoep
I l) Ilynut nomoKoa
1.7) Jlorcaaauoe xpaHunuurye nomoKa (Local lhread Stor
PasAer 2. Craugaprbr H TexHoJrorurr parpa6orxn nap
1.3) Cntaudapm OpenMP. Hasuaueuue, nQddeprcrca

dupercmusut.



npoqeccaMu
)7) Ronnercmueuutii o6neu netrcdy npoqeccwu.
Pa:.qen 3. rrpo6rervrHbre Borrpocbr rrapaJrJreJrl,Holo rIporpaMM4poBaHr.rq
I8) Illto1nea,tat esquModeilcmeun sadau o nQpannenauau npoepauyax, fourcu u m
I9) Ofuercmd cuHxpoHu?q.I4uu esau"ntodeilcmaytou4ux sadau uq ocHone \noxupoaorc
2' 0) Anz opumuat u e 6n orutplnou4e il cuHxp ouqs aquu, amot4 apHbr e o(t ep qt4uu
2 I ) IlapannerbHde cmpyt{mypw dauuutx
2 2 ) A c: uuxp o Hrrc e np o zp (t 

^4Mup 
o s qHue

23) o<:o6euHocn'lu napanrerbuux npozpanlrr dnn etrtacpuuecwtx npp4eccopo6 (Gpu)

co4epxanne IpaKTllrrecnux/.na6opa'roprrbrx gannrufi no AHcuH
.IlaSoparopuan pa6ora J\bl Paspa6orKa MHoro11orrH[,rx rpo rpaMM.
'(D),uxt4uu ltrtinAPl dnn co3daHun nomoKol. Knacc std;;thread, Tui,toean uodenu ou npozpatw 4bt,
rct rcud auue 3 as eptae Hufl p a6 ovux nomorcori ; r'Isuep euue xap aKmepucmuK no c. u nqpallJtenbHozo
tXJt?OpUm,44A.

.Iladfparopuar pa6ora J\b2 TexHo.rornn OpenMp
,Wsyveuue rpyurc4uit u dwpercmue OpenMp. Modenu eut
0rz e 6.pbt cp e d c me antu (lp en MP.
.lla6oparopHan pa6ora J\b3 Cran4apr MpI
Bu6nuomeuHbre pecmu3aquu MPI. Tunoeafl cmpyK
mpiru lfpwne
.ila6o pa6ora
Paspc ozonom
n o mo K ax. fiuuauuu e crc o e p acnp e d er e Hue a ptuucne uuil

5. OEPASOBA'TE
B [perroAaBaHr.t4 AucqurrJraHbt r{orloJrb3ylorc

TpaArIIIr4OlIHbIe, TaK rr c [pprrueHeHl,IeM aKTHBHbTX Lt r,rHTep
AnrusHrre 14 vHTepar(TtrBHbre MeroAbr o6yveuur:

flpo6leuuue JreKrlr4rr (pa:aen 3)
f pynnonar !,LrcKyccr4q (nce na6bparopnsr
Pas6op KoH t(perHbrx cnry a1uit (na6oparo
AuarHs cury atluit (na6oparopHpr pa6o'ra

.Iladoparop uar pa6ora .l{b2 TexH o.l o rnn OpenMp

YpoeHeeal pnSSepeHIIaawfl (ece na6oparopHbre 3aFiqrr,rfl, KoHrpoJrbHbrq vreponpzrrr,u).

6. OIIEHOIII{bIE CPEACTBA Anr rEKvxIEfo KoHTpoJIfl yCTTEBAEMOCTI,I,
rIP oMEXvr orrHo rl nrrn cTAIII,IZ rto I,IT orAM o c B o EH+fl A t{cqu[Jr aHbr rI

yTIEEHO-M ETOAI,ITIECKOE OEIICIIETIEHI,trE CAMoCTOgtB;rrnofr pAHOTrI

1)

2)

4)

yTIEEHO-M ETOAT,ITIECKOE OEI]CIIETIEHI,trE CAMOCTOfl.j
cTyAEH'rOB

Tercy utnfi KoHTp oJr b ycuen a err o crrr cryAeHToB

llpzuepnrrfi nepg.reHb rlorpocoB n p!firunr-KoHTpoJl
r)ryeurcu np otne odunterbHocmu ewvucni,menbLbtx ct rcme^4 (cpeun, Ip s, FLop s).
Rnaccufuurca4tn BbtuucrumerbHbtx c,ucmefit

t)co6 e uuoc mu rcac tcdoz o Krac c a cucmeM.

lr o dx o d u, uc nonb3y el4u e dnn y e e nwt e Hun np o ut a o dumen u u o c rpu e auuc.

(no cDnuuuy u no

Nbt

onepqmusHoit na.ranmu).

cucmeM.
llaoitcmea napqilJre,nbHux arzopum.^4og; cmeneHb napailteruswa, sepHucmocmb,

lJaxou Audann u ezo npaKmuuecrcuil cu:prcn.

Kopetrue, e Qcp e rcn'weuo c ntu.

s)

6)

()peduan cmeneHb napaJmerus^a arzopumJvta cdeaueqwun, Q**"proro BeKmopoq, yMHO)rceHUfl

MampuLlbt Ha 6eKmap. Ilputwepu anzopilm.ntoe, o6nadaroulux uDeanauoit
l1odxodu K pacnapqJutetrunaHuro a,rzQpumuoe; Ho ocLtole

)T p e uuy.qe c me a u u e d o c mamKu, c n o c o 6 ut p e an us aqu.u.

uapanrcnrBMa naplJmenu3Ma sadau.



7) MuoeosadavHoctrrb. cDopuur peanusaql,u MuoznadaHH

sadqH.

8)

e)

Irnauupoeauue u d,ucnemuepusaqut. ALleoputru+rut ruaHupolarlw sadav oc.
P aspa6ontrca napaJlnerbubrx npozpouJv| rM ocHone tvftrceonomowtocmr,t.

Ilpmtep.

I0) Mnoeonomowocmb s cozpeMetmatx fllr fua rtpuntepe c#); bfuercmHo-opue
uo d e n e it np o ap crMMup o 6 qHufl H a o c H o 6,e Krac c o s sy s t e rn. Thr e hd in g. Thr e ad u

I l) Irynat nomoKor: HlsHaveHlrc, npuur4Qn opzaHu3aLruu. oepTuuueuln npu
n ap arJr erbrlwx np o ep qJv.tt4ca.

12) Jlorcanauoe xpaHwwr4e nomoKa. Ha3udueuue u npuJvrep ucnorbsonaHwr.

.[Iplrtrepurrfi nepeuenb BorrpocoB n (eftrunr-KoHTpoJr
Hasuaueuue cmaut)apma openMP, MQdenu nbtno#teHun opeqtMp -npoepqJvrvtbt.

Paspa6omrca napar,xerbHbtx npozpau*,t Ha ocHo*e cmaudapnla openMp:

Qyurct4uu u dup ercmueut )Ipuarcp,

Hasuaueuue c maud apma MP L Mod enq sbmorct eHLn MF l-np oppauuur.

ocuoauue Qyurc4uu MPI, npueu/nefiedaua dauuutx uecrcQy omdenuuutuu

ue1norcupynulue onepqt4uu. Ifpuuep.

s) Kotmercmueuue rlynrct4uu MPI: wupoK,oneulanxerbuan paccutrltxa, pasdeneuue u oqHHbtx, a2pe zupogqHue

r)
)\

3)

4)

r)
,)

3)

4)

s)

6)

P Oi;U I'hreads @t hread.s).

nooxoo, cpaBHeHue

Thr,zading.Task.

nylo6 n0moKoc G

I&2

nepeMeHHbre oKpyaceHufl,

J\b3
veHue 3aoav.

cucmeM.

erffrercnuuauocntt,.

GeKmopo8, ytvtHo)rce Hun

napoluTelusMa.

u napannenusMa sadau.

o c o b e u uo cmu, (il a 0 ilc nw a

dauuatx. Ilptwep.

flpurrlepurrfi neppueub rlorpocoB x pefi rnur-KoHTpoJr
'cuHxpouusat4un saDav. Irounmue <rcpumuuecrcoil cercquu> npo?paMtvtbt. BsqtlMuoe

t)c o6 e uuo cmu rca)rcd ozo r{racc a cucmeM.

lr odxo du, ucnorgy eMue dnn ye enuveui,n np orc eodumenuu ociflu eonucnume.

|-BOUCmAA nqpcm'xe.nbHux cn?opwnJvtog: cmen.eHb napantenrciyta, sepHucmocmb,

l\arcou A,vda,tn u ezo npaKmurtecrcuit cubrcn.

llpedunn cmeneHb napaJrterusMa q,ryeqpufttwa cdeaueauun, brcaanpuozo

Jwampul4bt Hcr 6eKmop. Irpw,tepu cut20pryt7nto6, o6nadatot4ux ulQeaauuoil c

u nomoKu.

Ilpurrl IIpocoB K sK3aMeHy
r)r,leurcunpouseodumerbHocmu 6bt Gp",nn, IpS, FLO4S).
R'taccuQurcat4tn 7btuucttumerbHbtx qucmeM (no HHy u no opeaHL!:]at4ltru one-pamu6uo?i nawnmu),

1)

alz,/

1'

4)

s)

6)

.f ouxu np u e s autto d e ilc meuu nap ann eniT uwx s ad av ; onp e d e n e ri,ue, np uMep, peuil?Hun.

Tlmuxoa ue cumy aquu: onpe d eneuue, npuilep, c:noc o6ut oduapytrceuun u

'o1aercmat cuHxpoH,rcat4uu: o6t4uil npuqn4un pa6ombt, munbr o'6u"**o" u ux
He6norcupynu4atr cwHxpoHu3 at4wt ; uasHaueuue, npeulvrwecmaq u uedocmamrcu, pecuusaquLt,

,Aapcnnenuuarc cnxpyK bt dauurjtx; pasuoeuduocmu, nput4epbt maK crnpyKmyp 6 n3btKctx.

np ozpai/tMup 06 aHutt, npeLn twecma a u uedocmamt<u.

7) Acuuxpouuaa uodena npozpqJv.nrupo,,qHwl uesHaveHue, owuuue om ntodenu, snpuqHmbt
pe aJxrcaquu B tr3brKax npozpaJ4A4upOeArltn.

lrporuexyroqHafl arrecrarlFq ro [ToraM ocgoeHr{q Aucqu[fl uufr (en:aMeH).

Irodxodat K pacnapannerugaHuro aileqpuwuvrol: Ha ocHole rapalurengMa
IIp euuyu4e c mea u ued ocmamKLt, cnoco1ur peaau3 ar4uu.

7 ) tv[u oeos ad quHocmb. (D opuut pe aJxrc at4uu MHOeo3uo avHo cmLt ; np oue ccbt

:taOaH.

B) Irnanupoaauue u dwcnemHeprcar4wr. ,hizopummur nrxctHupolauqn sadau oc.
9) Paspa1omrca napcatnerbHux npoepqMn Hct ocHoee MHozonomqHHocmu. P OS lX Threads (tthreads:).

)Tpuuep.

I0) lV[uozonofttottHoctnbt 6 cospeMeHHatx .flfi (ua npuuep

.uodeneil npozpcrMr4uponaHun Ha ocHole ramccoe Sys



11) Ilynat nomoKo6: Ha3HaveHue, npuHqt& opaaHrcaquu. Ozpduuveutn npu

2 0) Tynurcoebte cumyaquu : onp e d eneHue, npuMep, cnoco1ar o6uapycrcerun u
2I) o6xercmd cuHxpoHr:ta\uu: o6u4ufi npfin4un pa6omat, munat o,6t ercmor u ux
2 2) He6no rcupynr4an cuHxp oHus aqwt ; HasHqveHue, npeuJvwe cmqa u ue d ocmanmu,
23) Ilapa"menunue cmpyKmypbt dauuftx; pasuoeudrncmu, npurvrepbt

npozpamJvrupoB aHaq, npeu,Mwecme a u u ed ocrnamrcu.

24) .Acuuxpouuan nodenb npozpa,4r'rupoQanaw; Ha3HeueHlrc, owuuue
peanrcaquu e nsuKcu npozpar4r,tupoeafuun,

CaMocroqreJrbHafl pa6ora cryAeHToB rro Aacrlr4[nr4He BKJrroq?er s ce6s cneAyro
I ) npopa6orxy yue6uoro Marep'ana 

''o 
KoHcrrerrau, yve6Hofi r,l uayvuoft n

, 2) rroAroroBKy K [paKTHqecKrrM H la6oparopHrl 3aHATt4flM.
3) lo4roroBKy no Bc,eM BaAaM KoHTponbHbrx Mepo[pr4nrvrir, u TOM III.]CJIE K

trpoMe)Kyrouuoft arrecraqu a,

Teptr Arq GaMocroqreJrbHofi pir6oru cryAeHToB
'oco1euuocmu annapamHoil peanusaquu MHozonpoqec opHbtx nbtuucrumettbHbrx c

(DouA oqeHoqHbrx cpeAcTB Anj{ rrpdBeAeHH' aTrecTarlH4 ypoBH,
o 6yvauoqu xcr rro Alrc qurrJl Hr{ e o Q op rr.rnxerafl orAeJr b HbrM AoKyMeHToM.

n)lno6 nom.or06 6
nap arlrenbHbrx np o 2p qilMqx.

I2) Jrorcanuuoe xpaHuruu,K nomoKa. rlasua,teuue u npuJnep ucnoTaosaHw.
I 3 ) H asu au euue c mau d ap ma Op e n A4P. Mb d e na 6 un orH e Hutt Op eln Mn - np oep ailt4bt.
14) Paspa1omKa nqpclmerbHbtx npoepaMltl Ha ocHoce cmaudaprha openMp:

rpyurct4uu u dupercmueat. ITpuuep.

I5) Hasuaueuue cmaudapmq MPL Modenq Bbtnofircru' MpI-npdppauuat.

16) ocuoeuarc Qyuxtlt:tu MPI, npuen/nefuedaua dauuutx uercBy omdenauwntu Enorcupytttu4ue u
ue 6norcupynl4ue onepqt4uu. Ifpu,vep.

17) RomercnxunHue Qyun4uu MPI; wupofuoaeuqamenaH(ar paccbqtrca, pasdeneuue u
dauuurx. Ilpuuep.

l B) CuuxpouLaal4lm sqdau. ff ounmue < rcpul,ynuuecrcoil cext4uu > npQzpawvtut. Bsququoe
19) fourcu npu $auMooeilcmeuu nqpaJlrerbHux sadau: onpedeneilue, npuJvtep,

nepeMeHHde OKpysrcewn,

KITUeHUe 3qofft"

peLU?HUn.

Hr.t'.

peq.rrcaquu.

clnpyKmyp B fl3uKqx

MOOeflU, EqpuaHnxbt

BHAbI AeqTeJrbFtOcTH:

eMy KOHTpOJTTO 3HaHr.tt

ucynep-OBM

cQoprr,ra Hocrl4 xoHrrret'esuah

r)
)\ XaparcmeprcmuKu mononoeuil cemu rpepedauu da,uatx. Atqopumntut

dauuutx.

Memodat nepedaiu

, Memodut ttoztuecr:ozo edcmaeneuil4 mono,noer,tu KoMJvtyHvKaquouuoit cpedat Omo6paaceuue rconu4eaoii
monorozuu u mono.nozuu peuremKu ua quneprcy1.

4) Modenu napqnrcrufttx ebtuucneHuil e e'ude cenru lfempu
5) Modena napamenbHbtx BbrtnrcneHuil e dude epacpa <npoqecc-pbcypc>

6) )Iapantenuude arzoputnwu copmuposKu

7 ) l7 apaanenuubte HucreHHbte Mz oputltt rar nuu e iluoil an e 6put

B) Irapannenuude wrcretTH*e arcopumJvtd perueHLn durpeepeut4ilanauwxypaeueuuir qacmHbm npotneoduatx
9) tAapannenuubte uucneHHue orcoputltn bt Muozowtepuoit uuozodScmpenn"tauoit

I 0) Onnadrca napcumeflbHux npunotrceruuil.

7 . yIIEEHO -METOAIIqECKOE I,I I,IHOOPMAIIIIOHHOE
AlrCUUIIJrprHbr

7.1. Knuroo6ecne.reHHocrb

TIEI{EHI4tr]

HanM eHosaHr,re JruTeparypbr : aBrop, Ha3BaHr4e, Bwr, h3 AaHvfl ,
a3AaTeJlbcTBo

foa

'I3AAHVA

KHI,IfOO ECNEqEHHOCTb

Korurqecrso
9K3eMn[SpOB r,r3AaH

e 6ra6rlrorexe Blf)
coorBercrBllr c @ft

ti,t

B

)c

I{aJrrr{}.1r: n

elexrponuoii
6n6rrorere BnfV



BO

I 2 J Aa

OcHonr laq I rlreparypa *

Auro uoe, Alercau[p Cepreenrv. Texuoloruu uapiuJ]eJrbHot-o
npofpaMMr4poBaHHr MPI a OpenMp : yre6Hoe noc06ne Alq
By3oB no HailpaBreHr4rrr,r 0104010 "flpuxlaAual N{arqr\4aruKa a
u Hrf o plraruxa" rz 0 1 03 00 " OyHAartleuraJt bHar uu{ropl,taruxa n
hH0opNtaqfioHHbre rexuoJt oruu" lA. C. AHrouon ;
Mocxoscx[fi focyAapcrBeHHrrii yHunepurer rueslr M, B,
,Ilovouocosa (Mfy) ; aBr. rpeAr4cJr. B, A" CanoaHri{ufi ,-
Mocnsa : I\4ocxoecxufi yunneporrer (MfV), 2012 .+ 339 c. :

ur, -_- (Cynepxot\,rfrblorepHoe o6pasoaanne) .- BrQruorp.: c.
333 -3i3 4,-- ISBN 97 8-5 -21 | _063 43 _3.

2012 30

Ocnosrr fiapaJr,rreJrbHoro ttporpaMMr{poBaHur [DlexlpoHHrr il
pecypcl / Bora.r0s K.IO. - M, : EI4HOM .2013, -
http ://www.studentlibrary.ru,/book/ISBN97859963 093 99.html

20t3 htp://www.studentl ibrar
y,ru/book/lSIlN97 85 99

5?0q?qq hrml
(DeAoros 2.. E. Molenu [ap€rJtnenbHof o nporpaMMrlpoBaHru
[3neNrpouurrfi pecypc]/ OeAor.os VlrE.- 3lexrpou.
reKcroBbre AoHntre.- M.: COJIOH-IIPECC, 2012|_ 3g4 c._
Pexruv Aocryra: http://www.iprbookshop.ru 120877 .+ 3BC
<lPRbooks>

)n1 ) http://www. iprbookshop
.nt/20117'/

llapallenruoe nporpaMMnpoBitHr4e Ha C++ n gefic.rbnu.
flpaxruxa ;raspa6orrclr MHof onoror{Hbrx lrporpaMM
[3ner<rpoHnurfi pecypc] / 3nrosn vlrmgue ; IIep. c aHrn.
CruHr<uu A.A. - M. : IMK flpecc, 2012, -
http :4/www ilg4qIllfery.ru/book/ISBN97859407 44481 .hlm1

2012 http ://www. stu dentl ibrar'
y.ru/book/lS []N9785 94

074448l.html

,I[bnolHz'relu {at JII4TeOaTl. DA
I(ynr,r ron H. M, Texuono rra parpa6orrr.r uporparraMrio ro
o6ecr req eH us AJIn MareMarr4qec Koro M oAen LrpoBaHlIJt
rlnau.recxnx npoqeccoB. tlacru L Hcnorr:oeaHre
cy neprKoMnblorepoB, ocHarrleHHbrx rpaQrvecxrauu
)/cKoprrlreJrrrMa [Slerrponrurfi pecypc]: yve6uoe nopo6ne/
Kyrrroa 14.M.-- 3lempoH. reKcroBbre AaHHbte,-
Iloso, 4apcrneuurrfr
rexHr,t 40 c._ peNrrvr Aocryfia:
http:lt 3EC <IPRbooks>, no
napoJrro

2013 http://wwra,. iprbookshop
.rul45044

Mo.qelr pacfipeAeneHHbrx Bbrr{HcJ]eunft [3r exrpounrrfi
pecypcl/ T,onspKss B,B. - M. : OZ3MATJMT.20tt. -
http ://www,,studentlibrary.ru/book/ISBN5922 I 04950.htm1

20t1 http ://www. str rdentl i brat
y.ru/book/lSFfN5922 I 0

4950.html
TexHororlrj{ CUDA B rrpaMepax: BBeAeHAe B

nporp aMM hpoBaHt4e rpaQuuecxux npoueccopoB
[3nerrpoHuuri pecypc] / Cauaerpc ,{N., KsHgpor 3, r M. .

[MIt llpecc, 2011. -
http://www. studentlibrary.ru,/book/ISBN978 59 407 45044.htm!

2011 lrttp ://www. studentl i brar
y.ru/book/lSEl'N97 85 94

0745044.htnl

uuQoprr,raguoHHbtx rexuolornft Hayquo-

7,2. llnr epner-pecypcbr
Jla6oparopar flaparlel susrxI bc
Bbr r{HcJrrreJrbHoro ueHTpa MfV http : //p3ralle [. ru

HaY'r KOrO

2" MPICH: a high performance and widely portabte implementation of the Message t'assin;g Interface (lvIFI.l
standard. https://www.mpich.orgi 

,3 opurnHarrrr craHAapra MPI: http://wwvy.mpi-forum,org/docs/docs.html.

8. MA'I'EPI{AJIbHO-TE HI,TTIE CKOE OBE PTIEIIEHIIE 4A(IgANr.NAHrr
.ulrH AaHHOil 4UCqnnlnH ltN4eloTcfl cnerlHiulbHbte fioMetlleHvlfl 

'{Itg 
ilpoBeAelnr peanaaa\vrt AaHHofi 4ucqnnlnH uMerorcfl cneuaiulbHbre [oMe[reHH, ilpoBeAeHl.tfl zassrwil

reKlruoHHclro rl4tla, zassrufi [paKTl4r{ecKoroha6oparopHoro rnia, TeKyulero KoHTpoJrr 14 npoMe)r(yro.iHofi
arrecraql4r4, a raK)Ke [IoMeuleHu.s Arq caMocrorreJlbHom pa60rsr.

flparruuecnwe 14 na(;oparopHble saH.rrllq rpoBoAsrc.f, B ayAj,rropHu (xonrnsrct"lnor xnacce) 5116-3 (nrr,r
aHzu]o'rltt{HoM KoMrILI.orep Kracce B 3aBHctrMocrr,t ol'cerKu pacflHo,aHH.rr).

repeveHs HcrroJlb3 oroJrHueH3HoHHoro nporpaMMHoro o6{cneveHua:
I ) MS Visual Studio:
2) MS HPC Pack SDK (cno6o4Ho pacrlpocrpaurenroe fIO)
3) MPICH (cno6o4rro pacnpocrpanreMoe flO)
4) MS Word;



Pa6o.ryro rporpaMMy cocraBuJr fony6en AlC,

Peqeuseu:r
(npe4crannrelr pa6orogarerr) _

(OI;IQ, nognncr)

fen.l[uperrop OO <@C Ceprzc> KsacoB
(ltecro pa6orrt, Aoflxlrocrt, @I,IO, no4n
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