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[porpaMMr,rpoBaHr,re,

7 l-6 12 8 22 E/zI0 peftruur-xourporu
NOl

2 Cran4aprrr r{ TexHoJrorlrr4
paspa6orrn [apannorbHbrx
[pofpaMM

1 11
t-tL t2 20 20163 pefirr.tr-koHrpolr

Ns2

3 flpo6leunrre Borrpocbr
lapilnJreJIbHoIo npofpaMMupoEaH}IJI

7 l3-t 8 12 8 22 8lzl0 peilrunr-xoHrpo,rr
Ne3

Bcero sa 7 ceuecrp: 1 36 36 8t 36/s0 3K3AMEH
(2i/\

Harrrque B ^aucur4nJulHe KIl/KP
I4roro no Ar4crllrnJrr,r He 7 36 36 8l 36t50 3K:iayeH
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Cogepmaurre JreKrlr{oHrrbrx 3aHsrrlfi rr(

PagAer 1. O cHosrr rrap aJrJreJrbHbrx BbrrrrrcJreHrafi . Muf ronor
1) IlpouseodumerbHocmb Bbtttl,tcJtuftt€,ubHbtx cucmeM Eduu,

Cnoco6ut oqeHKu.

5) XaparcmepucmuKu napoJtnerbHbtx ar.TopumMonl Cr
SQQercmuaHocmb.

6) 3arcou Audana
7) MuozosadaqHocmb. Ilpoqeccut u nomoKu.
8 ) P e a"tus aqun uuo zos ad aHH o ctlnt B one pquu()tlHbrx cucmeMa utTlMbt nn

AIICqUIIJII{HtS

)qHoe IIpof praMMrpoIlaHrre.
tlbl u3MepeHun 

lPouseodum,

Hbtx cLtcmel4:. Be,ymopuan 0(

t eJn46 aHue d cmuw:|. P a, cnapat

Hb napannenusua y

?ltbH0cmu

iF,a6omrca

qenuqaHul

'CKOptTHUe

0cmu.

I p a14u 0 tl H brx c u c m e M axj afl e o p urnM bt ntrt qHup o 6 aH
9) P aspa1omrca MH o zonomoltHbtx np o zp aMM. .P O S X/Window s Thr e ads
l0) MuoeonomoLtHocmb 6 conpeMeHHbtx x3bt,Kax

nodxod.
I l) Ilynut nomoKor
12) JlorcanuHoe xpaHunuu4e no,moKa (Local Thread

Pargel 2, Crangaprbr rr rexHoJroruru parpaGorn
13) Cmaudapm OpenMP. Hasuaveuue, noddep

Qyurcquu, dupercrnuaut.

14) Paspa1omKa napaltJtenbHbtx npozpailM Ha ocHo
1 5) Beedeuue B lbtcoKonpouzeodumenbHwe u pacnp
16)Paspa6omKa napannenbHbtx npozpaMM h,a oc

uecrcdy npo4eccaMu
l7) Ronnercmuauutil odueu ue:trcdy npoqeccaMu.

ue



PasAer 3. flp o 6.rreMHbre B orrpo cbr rrapaJrJreJrbnoro npprpa
1B) ITpo1newbr ffiauModeitcmsun sadaq 6 napannutbHbm npoe

Vmunuma mpirun/mpiexec. ITpuueueuue Qyurcquu MPI dna
Jlaboparopnar padora J\b4 Cuuxpoun3arlr.rfl n 6a.rra{cu1
Paspa6omrca MHozonomoquoil npoepowMbt ua nnarnfiopMe ,

H e c Ko r,tbKux nom o Kax. f uu au uu e cKo e p ac np e d en e uue e{tuut
o)rcuoqHufl nomoKo6.

TpaluurzoHHble, TaK r.r c r[prrMeHeHrreM aKTr4BHbrx I4 r4HTepaKT]rBH

AxrusHrre l,I r,rHTepaKTr,rBFrbre MeroAbr o6yqenua :

llpo6neunbre JreKrtr.rn (pasaer 3)
f pynno n ar Ar.rcKyo crr{ (n ce na6 op a'ropHbre zQmxrux
P as 6 op KOHKperHErx cr,rryarlr4fi (ra6 oparopHdr
AHanus cwryaryufi. (na6oparopna-r pa6ora 4);
Vponuenar au(p(f epeu :q:aar\ufl. (nce na6oparopHbre

Ocojeuuocmu rcactcdoeo wmcca cucmeM.

Ifodxodur, ucnorffiyeMbte ilnn yaenuverutn

Caoilcmea napa,LnerbHbtx rM\oputrwoz : cmeneHr)

3arcou Audann u e?o npaKmuuecrcuit cMbtcn,

5) Cpednnn cmeneHb napalLnerltsMa aJrzopumtta cdeauaa1un,

Mampuryd Ha seKmop. Ilpuueput cuteopumt4o6; o1nadanilpx

6) Ilodxodut K pacnapcurr,tenuzaHuto cuteopumr4os: ua ocHoae

rrl)oBaHr{n
ax. I'ourcu u mlnunt

l9) O6uercmbt cuHxpoHu3aquu ffiauModeilcmel,nu4ux sadau ua H06e 1roKupoao(
onepqquu

((]PLV)

Cogeplrcanue rpaKTrrqecrcux/.nzr6op aropqux sluit rr o l(u {rqulJrrrH e

Jladoparopuan padora J\bl Pa:pa6orrca MHororrovn{rx n rpaMM.
@yurct1uu WinAPI dnn cosdauun nomoKol. Ktacc std::thread.
np o epaMwd. Otrcud auue s a6 eputeHun p a6 oHux nomoKoq, Irlsu
no cil e O o 6 amerbH o zo u nap an n e JrbH o z o ar eo pumM q.

Jla6oparopnar padora J\b2 Texno.lorur OpenMP
tr4syueuue Qyurcquil ,u dupercntua OpenMP. Mctdenu autni2nueu
nuueiluoil anze6put cpedcmeauu OpenMP.
Jla6oparopHan pa6iora J\b3 Crau4apr MPI
Eu1nuome,tHbte pearxusa4uu MPL Tunoaan cnnpyrcmypa MPI tp aMA4bt.,3 ony c lp M P I - np o itp' gr.M hrL,t.

Op enMP -nptoepa:,A4Mbt. P etueuue s dd a,l

1,4);

s'It4.5I, KOHTpOnbI[bIe IvIepOnp

KOHTPOJIJ'I YCTIEBAEM

Bbt\' ucnumerb Hbtx c u c metw.

sepHucmocrnb, ycK0lpeHue,

:rutx).

cTI4,
PIFIbI I4M O CB Otllltlfl [I,I tCl{ilfl

YTIEBHO-METOI.UTIECKOE OEECTIETIF'HI4E AMO CTO]'ITE.|ITbHOfr T' EOIIbI
CTY

Teryulufi KoHTpoJrb ycrr C'TAeHTOB

flpuue,pusrfi repeveub BorrpocoB K
Oqeurcu npousaodumerbHocmu 6bt qucrumerbltbtx cucnxeJvt

KnaccuQturcatyn lbtvucrumerbHbtx cucmetv,l n.anmnru).

t)

3)

4)

u ttt. o it c me n e u u n n a.ip ant e nuz tt a.

uurcrusMa oaHHbtx u napaJLilenlf.Ma

Ilpeuvyuqe cmc a u ue docmamxu, cnoc o 6 ut peo"xus aquu.

.yMrl o i.v ce Hul 6 e Kmop o 6,



Muozosada.tHoct 'tb.

3AoA4,

ux@opuat peanrcat4uu uuoeos adauHo c:Uu u nomotcu, Caoficmaa

mu, Cmaudatpm POSX Thread; (pthreads).

nodxod, cpaBHeHue

, Thre ad u liys tem. Threading. Task.

npu ucnol8ogffituu nyilog rtDmoKog I

oco6euuocmu

B)

e)

Ifnauupoaauue u ducnemqepu3ar4ut. Aneopumuat nnauup,oeauun zadlv OC.

Paspa6omxa nqpurrerbHbrx npoepaMv Hq ocHoBe

Ilpunep.

10) MnozonomoqHocmb 6 colpemeHHau .flll (ua npuuepe Cfi):

uodeneit npoepau4ivtupo*aHun Ha ocHoBe tsmcctor System.

I I) Ilynat nomoKo6: HqsHoveHuq npuHr4un opzoHrcaquu.

nap Nbxe rbHbw np oep ailt, ax.

12) Jlorcarcuoe xpaHrilrulqe not,noKa. Hasuaueuue unpui4ep

Ilpuruepnufi uepeueur noupoco{ n
I) Hasuaqeuue cmaudapma OpenMP. Modenu aurnonueuun Op

r,/

,
4)

2) Paspa6omrca napamerbHax npozpatv.^l Ha ocHoce cmauQapma

cpyurcr4uu u dupercmueur. Il7tuuep.

Hasuaueuue cmaudapma MPI. Modenu ewnonueuun MP

Ocuoeuute rpyuxr4uu MPI, npueu/nepedaua dquuutx fueucdy

ue6norcupyrot4ue onepat4uu. Ilputwep.

Ronnercmueuue t,byurct4uu MPI : uupoKoselqanxerbHan

dauuutx.Ilpwep.

Ilpuuepnrrft uepe.renb BorrpocoB K
Cuuxporunat4ua sadav. Ilounmue (KpumuHect :oil cerct4uul n1

5) He6norcupyrot4atr cutrxpoHu3at4r,ut: HasHaqeHue, npeuuyu4icmaa

6) ITapannenauarc cmpyKmypbt dauuurx: 
. F,asuoeuduoimu,

npozparl't^'rupo6aHun, npeuhtwe cmaa Lt uedocmamrcu.

Acuuxpouuca uoden : HqsHaqeHuP,

pearrcaquu B flsbtKax

IlpouexyroqHaq arrecrarlrrq rro uroraM opBoeH
llpuuepurrfi nepeueur

Oqe u xu np ous e odumenbHo c mu 6 btttucrumetrbHbtx

RnaccuQurcat4un Bbtttucrumerufttx cucmew (no @.

Oco6euuocmu xactcdoeo Ntacca clrcmeM.

If odxodut, ucnorwyeMue d.nn. yeenuueHun npo,useodumen{uocmu

Ceoilcmaa naparnerbHbtx (ueoputn^,to6 : cmeneHb

3axou A-udann u eeo npaKrnuqecrcuil cMbtcJt.

5) Cpedunn cmeneHb nqpaJmerusMa arzoputni,te cdeausauyn,

Mamput4bt areopumuos, o6nadant4ux

6) Ifodxodu o alraopumJvtoz: Ha oculoee

Ilpeooutyt4 cnocodat peanusaryuu.

7 ) Muoeos ad auHocntb. @ op.utt pe a,tu3 alluu uuoz, osad auuo ciTtu :

sadaq.

Ilnauupoeauue u ducnemvepusaqut. A,tzopumuw ntauupbaauua

Paspa1omrca napcurJryerbHbrx npoeparvJvt Ha ocHole

Ilpuuep.

r)

'Iz,/

r)
4)

8)

e)

Hr-KoHTpoJrro JW2
-npozpa"l,tMbt.

nMP: ocuoeHue lxepel4euuute Qrcpyttteuun,

omdenuuatut,t

. Bsawwtoe ucKrrcueHue sqdai.

2) lour<u npu esau*rodeilcmewu nqpaJlnerbHbtx sctdau: npuvep, cnoco 6ut p qu,teutn.

3) Tynuxoeute cumyaquu: onpedeneuue, npuMep, cnoco6at Hun u npeoomqparyqHltfl.

4) O6xercmat cuHxpoHusaquu: o6t4uit npuH4un po6omut, mullut Km06 I,t ux oco(ieuuobmu.

, pcsdeneuue u c6oIl

Hr-KoHTpo,nrc l\ir3

H ectoc m a m K u, c n oc o Obt pe an u3a LIr4 u.

WQKUX Cmp)lKmyp B fl:tbtKQx

uo0enu, 6ApU'tHtl'.tbt

Etorcilpyrou:4ue u

o aH H btx, azp g?up o B aHue

naunmu).

t2eoiicmea

Ar{cq}rrrJrrrHbr (pK3 aM eH).

K gK3aMeHy

IPS, FLOPS),

yvH o J,tce Hwl 6 e Kmop o B,

c me ne Hb,r o nal? aJmerrcM a.

.tsua dauuutx u napalme.

bt u nomoKu, ux'gco6e.

oc.
Cmaudaicm P OSIX Threads (pthreads).



l0) Muoeonomowrocmb s cospeMeHHatx .flII (ua npuuepe C#);

nodeneit npoepouJvtuponaHun Ha ocHone Knaccol System,

I l) Ilynat nomoKo6: uctsHaaeHue, npwlqun opeoHusaryuu.

nqp urnerbrlbm np o ep aMJvtax.

I 8) Cuuxpouu3ot4ut s ad au. II ounmue ( KpumuvecKoil c ercryuu i1

20) Tynurcosue cumyauuu: onpedeneHue, npurvrep, cnoco1ur

2l) O6uercmbt cuHxpoHusat4uu: o6t4uil npuut4un pa6omat, muput

2 2) He1norcupynqan cuHxpoHlst a?4wt: H(rlHctrteHue, npeuJvtwQcmna

23) Ifapannenauarc cmpyKmypbt dauuutx: p,asuoeuduoQmu,

np ozp aMJwupoa aHwr, np euJwwqcmea u ued ocm am rcu.

24) Acunxpouuan uodenb npoapaJvuvtuposaHwt: HcBHaueHue,
pewtaruAuu 6 fl3btKax npozpatvJvtupogqHw.

l) npopa6orrcy yve6noro MarepHana rro KoHcnercrau, yve6
2) no4roroaKy K rrpaKrHr{ecKHM u la6oparopHbrM 3arurrus

cpq6tHeHue

nep eJw e H Hu e ot(py uc e HLUL,

16) Ocuoanwe Qyurcquu MH', npueu/nepedaua dauuurx uecrcdy omr)enauutuu,npoqQccauu. \norcultytoulue u

ue6norcupynt4ue onepat4uu. Ilpuuep.

17) RonnercmLaHbre tByurcryuu MPI: wupoKoleu4a:meJbHan p4 pcsdeneuue u c6op dauuau;, a?pg?upocaHue

dauuutx. Ilpuuep'.

I 9) fourcu npu es auu od eilcmeuu naparrerbHbtx sadaq ; onpe Qeneuue np'u.44ep, cno c oobt p qLueHw.

B s a' urvm ct e uc rclnt o u e u u e

n u npedomepar4)gHun.

)B U W OCO0eHHO,CWU.

tocmarnKLr, cn ocd,6ut p r

xpu^tepbr mqtKux cmpyKmyp B tLtbtKaxmQtKUX CmpyKmyp B tLtbtKax

cpedar Olpo6pactceuue t{onb,rp6ou

CaprocrosrerbHaq pa6ora c'ryAeHToB rro Ar.rcqr4 nJr hHe

14 LI

3) no4rororKy tro BceM

rrpoMe)r(yro.ruofi arrecraqulr.

r)
t\

4)

5)

6)

8) Ilapatmenaubte vucneHHbt€ €uzopunuvtd perueuun du$Qtel,eu

9) Ifapannenauue qtrcreHHbt€ &uzoputfiJvtbr MHoeo.Mepuoil. uuitec

J 0) Omnadrca napalmenbHbm npwnscrcsrri.

Oon4 orleHorrHbrx cpeAcrB Arrfl rrpoBeAeHur a.rrecrdquu
o6yuarorquxcr no AacrlurrJrr4He o S op,r1,fl q91cs orAeJrb HbrM AoKyMeHToM.

7 . YTIEEHO-METONI{qECKOE ]t{ I4HOOPMA

A|4CrIUIIJrrL}I
OHHOE OFE(IIIEIIEHI{E

12) Jlorcanauoe xpaH'wtut4e nomoKa. Hasuaueuue u npu^,tep u)gnon s

I3) Hasuaueuue cmaudapma ()penMP. Modeno BbrnorHeHun OpenA

14) Paspa6omKa napurrxerbHbtix npozpaMx, Ha ocHole cmauQapma

rpyurcquu u dupercmueut. IIp vrep.

I5) Hasuaueuue cma:adapmq AIPL Modenu aumonueuua MPII

, Thre ad. u System. Zfure ading. Task.

npu ucnoJt8qsaHuu nyno6 lronl(tKog 6

3adaq.

BI,IAaM KoHTpoJrbHbrx Meponpr4xTui1 v

Tervru AJrfl caMocrroflTeJrbHdfi p:
Oc o1euuocmu annapamHoil p e atus at4uu MHoeonpoqecc opHbtx

XaparcmepucmuKu monoJtozuil cemu nepedavu dauuutx,

oaHHbtx.

, Memodu rozuuecKoeo npedcmaaneHw thottolozutr

monorozuu u monoroauu peutemKu ua eunepryv6.

Modenu naparrenbHbtx nbtvuoteHuil e eude cet,nu lfempu

Modenu naparreilbHbtx lbtuucneHuil a eude epctcpa

Ilapannenuubte areopumiltbr copmuponKu

7) flapuLnenuubrc vucreHHue anzoputTxJvru nuueiluoil anee1plt

7.1. KnnroodecneqeHHocrb
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I(orHqecreo
sK3eMrrJl.fpOB
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arerrpouHofi
6u6luorer<e



6u6mrorexe Blf'V I
cooTBeTc'rBI{I4 C

OI'OC BO

BrI'Y

I 2 3 4
OcHosHar Jtarepa' tpax

AHlo H o e, Alexcau4p Cep reen u.r. l'ex n oL r or.ll r,r rrapaJrJreJrbFt o f o
nporpaMr\tr4poBaHr4n MPI rz OpenMP : 5rqp6r.. roco6ue Anfl By3oB
tlo H arrllaBJre Hr.qNa 0 I 0400 "Ilpur,r aAuar M arervrarr4 l(a a
uHcpopuaruxa" u 0 I 03 00 " @ytgarvreHraJrbr{ar r.lu$oplrarnna n
anQopnrauuoHHbre rexHoJrorr4rl" lA. C. AnroHon ; Mocroncxuii
rocyAapcrBeHuuril yuunepcaler uMeHr.r M. B. Jlouonocona (MI'V)
aBT, npeAncn. B. A. Ca4ooruu.tvit .- M.ocrcea : Mocxoacxui
yrlnBepcurer (Mfy), 2012 .--- 339 c. : nr. --
(Cynepxclrvrn r,rorepHoe o6pa.:or:arr ue) .--. Er6nuo rp. : c. 3 33 -3 34 . -
ISBN 978-5-21 | -06343-3.

201 i0

Ocsoerr ftapanJrenbHoro npo[paMM r4poBaHyrl [3nexrpouuurui
pecypcl / Boraqds I(.rc. - M. : EI4HOM,,2013.-
http ://wr.vw. studentlibrary.ru/book/ISBll97 8 5 9963 093 99.htrnl

2013 http://wwtv.student
library.r'u/booUIS
r1N978.1;99630939

9.html
(DeAoros Z.E. Mo4enr.l napzurnenbHoro nporpaM M?llloBaHarr

[3r exrpo nnoril pecypc]/ OeAoros I4.F,.-- 3re rlpoH. reKcroB bre
AaHHbre.--- M.: COIIOH-|IPECC, 2012,- - 384 c.-- peNur,r

aocryna: http://wwlv.iprbookshop,rul20877.. 3EC <lpRbooks>

20t2 http://rvrvw,iprboo
Icshop.rul20877

llapannerrrroe [porpaMMr.rpoBaHne ss Q** a 4ericrnnn. IIparor.rrca
paspa6ortrr.r r,t HoforrororrHbrx fl ltofpaMrvr [3re rrpouulrI pecy pc] /
3uroHt't Vum.sue;llep. c anrl. Clusxuu A.A. - M. : l{Ml. Ilpecc,
2012. -

Irttp ://www. studentlibrary.rr.r/book/IStsI 197 I 59 407 4448 I .htrnl

2012 h ttp://rvrvw.siudent
library.rur/booI</lS
ErN978s94074448

Llrturl

.Ilorolsarelbqafl [rLr ql

Kyrrzxon 14.M. Texuororv n patpa6orKr4 npo[paMMHoro
o6ec tre.t e H uq AJt r M areMa.lurJ ecKoto Mo,qeJl HpoBaH nlr (l n: lr uec r nx
npoueccoB. LIacru 1. 14crort:ioeaHHe cylepxoMlbrcrepoB,
ocHau{eHHbrx rpa$nvecxnvn ycKoprrl.eJtrv u [3,rer<rpoHHurii
pecypc]: yue6uoe noco6ue/ t(ylrzxou 14.M.- 3rercrpoH. rel(cloBbre
AaH Hr,re.- Honocu6upcx: Honocu6 apc rcufi rocyAapcrueu rrr,r il
'rexnu.recxnft yHr4Beporrer,2013.- 40 c.- Pexnn Aocryna:
http://www.iprbookshop.r.u/45044.- 3EC <IIrRbooks>. uo uaDorrro

2013 http://www.iprboo
kshop. ru/45044

M oAerr,r paclpeAeJr eHHr,tx Bbrq r4cJt enni f3;rerrpouutr fi pec.ypc] /
Tonopxoa B.B. - M. :Otl3MATJ|14T,20l1. -
http://www.stLrdentl ibrary.r'u/bookilSBN 5922 I 04950.htm1

201 1 hltp:/i www.str.rdent
I ibraly. ru/bo,rk/lS
BN-5922 I 04 9 50.hr

ml
Texuororr,r.q CUDA B rrpr4Mepax: BBeAeHUe B rrporpaMMr.rpoBaHrre
rpa0uuecrux npoqeccopoB [SnexrpouHlrft pecypc] / Can.qepc AN.,
Ksu4por 3. - M. : ,{MK llpecc, 2011. -
http ://www. studentlibrary.ru/book/ISBN 97 8 5940745 044.html

2011 http://www.student
library.ru/book/lS
8N978594074s04

4.html
7 .2. tr{ur epner-pecypcbr
JIa6 op arop ar llapeullel bHbr.K H rS op rnlaquouHbrx rexHoJrd rrafi Hr
B brrr LrcJr lrreJrbHor-o r{eHrp a MIf Y http : //paral I e I . ru
MPICH: a high performance and widely portable implemdntation
standard, Irttps ://www.mpi ch. org/
OpuraHal nr craHAapra MPI : futtp ://www. rnpi -fbr.urn. org/dbcs/do<
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4) MS Word;
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3.

yr{Ho-uccJreAoBaTenFcKof o

of tlhe Messager Passing Interface (l\4PI)
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