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1. UEJII{ OCEOEHtTfl IIICLVIIIJII{HI'I
I-{enr ooBoeHrdq AucrrnrrnHHbr: r{3yqeHr4e MareMaraqecKr,rx MoAeleii H NreroAos ilaparrreJrbHoro

npofpaMMr4poBaHug AJI' MHorolpoqeccopHbrx BbrrrHc:JurTeJ]bHbrx crrcTe[4, a Taor(e flpaKTnqecKoe ocBOeHr4e npHeMoB

rz rexHHK paspa6orxa [apaJrJrenrHrrx [porpaMM.
3aaaqn:

. H3yqeHHe ocHoBHbrx noHmnfi H npuHrlr4rroB rrapannenbnrrx Bsrqucrenufi
o ocBoeHlre coBpeMeHHbrx rexHoJrorr,rfi paspa6orKH rrapanJrerbHbrx npory)aMM
. oBJraAeHHe HHcrpyMeHrapueM pa:pa6orrcra [apaflJreJrbHbrx rrporpaMM

2, MECTO AIICUI4II.III4HbI B CTPYKT'YPE OTIOII BO

orHocr4rc ffiTffitrTTffi#,::ifffir"'fTffi#Jliffl#:. 
te:<Honorun>

npoxoAr4r B ceAbMoM ceMecrpe H orrupaercr Ha pe3ynbrarax r43yqeHH,I

AHOTTHnJTHH <Apxr,rrercrypa KoMnbrcTepoB)), <OnepaquoHuue cr4creMbr)), <Korr,Insrorepusre ceru), <OcHosbl
rrporpaMMHpoBaHr4r), <O6renrso-opneHThpoBaHHoe trporpaMMr4poBaHHe)), <Crpyrr.ryprr n anropl4TMbr

KoMrrbrorepHofi o6pa6orKu AaHHbrx>, <I4uocrpasHslrfi r3brKD. .ftr ycneurHofo ocBoeHur l(ypca cryAen:rb,I Ao,rIx(HbI:
3Harb ycrpoficrso u rrpuHrlunu QynnqraoHnpoBaHufl 3BM, rrMerb npeAcraBneHrire o 6asossrx rurfopnTr\4ax 14

cTpyKTypax AaHHbrx, yMeTb IIpHMe]rrTb rr3brKr,r [pofpaMMHpoBaHr4fl BbrcoKofo ypoBHrr.

3. IIJIAHpIPyEMbIEPE3YJIbTATbIOEyqEI{}ItIilO
llnaHupyenrbre pe3yJrbrarsr o6yveuafl rro,qucr{HnJrr.rHe, cooTHeceHHbre

ocBoeHnq OlIOll
Koa

QopurEpyerr,tux
noulereuqnfi

VP'oseus
ocBoeHr{f

KOMTIETEHIII4H

lllauupyeubre pe3yJrbrarrr o6y.ieuur fro Ar4crrl]nJrHHe xapaKTepra3yrorque
grarrbr Soprr,rrzp,3saHnr KoMrrereuuufi (norcasareru ocnioeunr rounerreHqnu)

I 2

oIIK-2 qacT'HrIHoe

ocBoeHHe

3narr:
. ocHoBbI rlpofpaNtN4l{pqBaHl,Lfl u q3blKoB

ut, oprituu3aur4lr 6as AaHHrlx H KoMrrblorepHoro

. MaTeMartHqecKHe MeroAbr orIeHKfi rcaqec'rsa, Hal(eN:Hocrlt u

sQSercrraouocrH rrpofpaMMHbtx npoAyKroB;
. MareMa'lHqecKne MeroAbr opmHH3arl[11 nHSopuaqaonHofi

6egonacF{ocrl4 flplr pa:pa6orrce u elrcnrypraquu rrporpaMMHbrx
npoAyKlfoB r,r nporpaMMHblx KOMnneKcoB;

Yverr:
. ocyqecrBJrsrb o6ocuosauHrrfi nrr6op AaHrlofo MareMarr{qecKoro

afi[apara trp h perxeHnr4 3aAaq lpoQeccnoual rlrrofi Aetren bHocra ;

Bla.uers
. HaBbrKaMH [pHMeHeHUr AaHHCTfO MaTeMArUqeC'KOrO a[napam flprr

pelIIeHnH KoHKpeTHbrx 3aAarl;
orrK-3 qacTI4rIHOe

ocBoeHr{e

3narr:
. OCHOBHbIE IIOJIO)I(EHVTr V KOHIIENUPII4 TIPHK4AAHO|O H OIL{OTEMIIO|O

[porparvrMr,rpoBaHr,r.fl , apxHTeKlypbr Ko Mrr]b]oTepo n lr cere ff ;

o coBpeMeHHbre fl3brKfi fiporpaMMr4poBaHL{rr;

a

a

Yuerr:
a

TexHoJr( nJlyaTauhH npofpaMMHbrx [poAyKroB r..l

rporpar\

3HaKoM poccllftcrcur: [poqpaMM;

ocyulec'rBntrb o6ocHoeaHFmrii orr(iop neo6;xoAlrruurx
raH$opvaquoHHbrx rexHo.nornii rtpH peueHu]4 3a1arl
npoQecr;noualsuofi AerreJrbHOcrH ;

BraAerl
. nparctu.IecKl4rv{I4 HaBbrKaMr,r pa:pa6orrcr,r rrporp,fvrvHbrx rrpollyKToi3 rl

npofpaMMHbrx KoMnJleKcgB paBJrHqHoI'o lra3HaqeHur;
IIK-I qacrr4qHoe

ocBoeHue
3uars:

. Bo3MolKHocrH co peMeHHbrx u [epc[eKrr4BHrirx cpeAcrB paspa6orrcz

nporpaN{MHbrx rrpoAyKToB, Te)iHuqecKr4x cpeA9TB;

AI4CIIUIJII,IFIE
c IIJTaHLIpyeMbIMH pe3yJIbTaTaMH



MeroAoJroruH pa3pa6orKr4 npo rpaMMuoro o6bcnelreHHs n ;**itono*r4|
IIpo|paMMVpOBAHHA;

MeTOAOJIO|HI4 tI TeXHOJrorHn [poeKTprprCBaH4fl u HCrrO.[b3,Osauwg 6aZ
AaHHbl.K;

MeroAr'r Id cpeAcrBa rrpoeKTrirpoBaHHr rlpofpilMMHoro Cr6ec[e.{eHr4s u
6as 4arrHsx;
f,3brKr4 $opnalrasauura QynrrlraoHaJrbHbl( cneriluQ araquil;
rlplrHrlr,rnbr nocrpoeHrrq apxHTeKTypbr [porpilMMHoro o6e,cneqeHHI H

Br4Abr apxurer(rypbr nporpanauHof o o6ecrneqeFur;
rr4noBbre peuteHz.q, 6z6lworexa [porpilMMHlrx r*,to4yneft, []a6roHbr,
KJraccbr oobeKTOB, r4CnoJrmyeMbre ilpH pa:pa60rrce [po,f]paMN4Horo
o6ecneveHul;

. ocHoBHbre KoHqe[qHr.r n arpn6yrsr KaqecrBa rrpoq]aMr\4Horo
o6ecneuenar;

. MexaHr.tr3Mbr aBTopu3agpru ayreHr,u$HKarryra\

. cTLlIU4 HanilCaHHq KOAa;

Yuerr:
. rrpoBoAnrt asa-lpr3 HcrtorHeHus rpe6onaanfi;
. asrpa6arbrBarb BapuaHrsr peatrH3arrr414 rpe6onilHrzfi;. __-^_ --- rv*rqvvsrrrl

o rrpoBoAr4Tb or{eHKy u o6ocsosaHue peKoi\4eu4./evstx peurerrufi;
o srr6uparl cpeAcrBa H Bapr4aHT'br peartsarpv[ nporpaMrvrHoro

o6ecueueuur; 
i

o HcrroJrb:toBarb cyirlecrayroulue rr,rrroBbre perxeHHs H ura6.nourr
rrpoeKTt,rpoBaHr,rr [porpaMMHOro o6ecne,r euu4;

' npHMeHrrb MeroAbr H cpeAcrr a [poeKTupoBaHafl nporpaMN4HOfO
ooecneqeHnq, crpyKTyp AitHHbrx, 6as 4[Huux, trporpaMMHbrx
aHrepdeficoe:uHrepQeficos;

Bla4eru
. HaBbrKaMr.{ orIeHKx so3Mo*ffioo.refi, apengHr.r r4 TpyAoeMKoc:rll

peatrnsa\Lrw rpe6orauafi K rrpofpaMMnorvry o6rTcneqeHLrm;

a

a

. HaBbrKalulu paspa6qrKrl 14 COfJrilcoBaH'1'grexHulrecK?rx cnequ(ruxaqufi

nporpaMM H brx r.rurep$efi con;

,HaBbrKat\,M 
grt6opa cTLIJlt Hanr4caHhfl ROA.V;

4. OEbEM I,I
AOeMKOCTI Ar{crlrrnJrr.rHr,r cocrannser 5

CTPYKTYPA
3AqETHbIX ENLIHLI

culIrIJrrIrrbI
80.r.

Hau[reHosan ue reu u/ utn
pa:4elon/reu Ar{cqn[n]rHbl

pa6orr1, BKJrror{afl

caMocrorTeJrbHilK)
paOory cryAeHroB
a rpyaoevr<ocr$ (o

O6lerra 1"re6n<pfi
pa6orrr,

c rrpaMeHeHrreiM

I'tFITepaKTI4BHbIX

METCIAOB

s qacax I o/o

Ooplrrr
TeKyxqero
KOHTpOnt

ycIIeBaetvlocTa,

Qopua
ex:vroqHofi
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Coqepxanue JreKrIr{oHHrrx :aur1n fi rro AucqllrrJrnHe
PasAer 1. Ocnonu rrapaJrJreJrlHr'Ix Eblrr[c.neHuii. MuorongrorrHoe rrporpaMMrrlpoBaHr{e.----i----'1) IrpouseodumerbHocmb lbtuucrumetbtrbtx cltcmen Edufiuqd usMepeHutr npouseoil,ume)bHocmu. Cnoco6at

oueHKU.

2) RnaccuQurcaqun BbrulrcJttrmerbHbtx cucmeM
3) ucmeM. B<qrcmopuan oilipafuttmrca.

4) uuutx. 'PacnQpannenuaauure rcouaud.5) Vcrcopeuue.'3ecf ercmueHoctTtbt,
6)

7) MuoeosadauHocmb. Ilpoqeccat u nomoKu.
8) Peanusa\un nuoeosada'tHoc'mu 6 onepaquoHHbtx cticl/t€Max, anzoptmrt4bt rumHu]?osq\un.
9) P aspa6 omrca MHozonom ovHbrx npoep arvM. p oti wwindows Thr e itcls
l0) MuozonomouHocmb G cocpeMeHHbtx n3uKctx np'o?pav4wtupoBaHun. o6xercmuo-opr"r*lypoeauuul.il nodxod.
l l) ITynu nomoKorI I) IIynut nomoKor
I2) Jlorcanuuoe xpaHwruu,p nomo ca (Local Thread Storage)

lTry" 2. crau4aprbr r rexHoJror'r{ paspa6ornn rapaJrJreJrbHbrx rporpaMM
13) Cmaudapm openA[P. Haswaqeuue, noddepJrcKq-6 rcoalntnnmbpax, Irepe.nteHHbte oKpyJtceuun, Qtyu,<t4uu,

r4)
ts)
r6)

dupercmuear
Paspa6omrca napcumerbHwx npoepaMw na ocHole OpenMp
B_aedeuue 6 sbtcoKonpouseodumenbHbre u pacnpedenr)uuarc uorrucr"n,,ro. Crnaudupm Al(pI
Paspa6omrca napqnrcnbHdx npoepcuvt^4 Ha ocHoce MPI. Easoaarc rpyurct4uu," mole,tuutfr
npo4eccarvu

I 7 ) Kon n e rc mue u uit o 6 u e u u e crc dy np o r4e c c q,rtu.

PasAe.n 3. rrpo6;reu H bre Borr pocbr rrapaJrJreJrbHor.o r' porpaMMrrpoBaH uq
IB) Ilpo6nenut esaulwodeilcmeua sadau 6 napamerrbrudx npozpatvJvtai. fourcu u mynuKu.
I-9) o6uercmu cuHxpoult3auuu c3su.uodeilcmeynupa sadau ,r) o"nouq 1ngxupoaorc
2 0 ) A ne o p um.ntar u e 6n o rc u py n rye ii c uH x p o H us qeuu, om o M ap HbLe on ep at4uu,
2 1 ) IlapaanerbHbte cmpyKmypd dauuurx
2 2) Acuuxp oHH o e np o zp aJvMup o s qHue

23) oco6euHocmu naparrrerbHdx npozpaetM dnn eparpuuecKux npor4ebcopoe (Gpu)

coqepxanue ,,pa*Tr{qecxuvra6oparopHtsrx saHlruii rro ArrcqurrJr'r{e
J\bl Paspa6orKa MHororrororrHr,rx r'rporpaMM.
cosdauu:n nomoKo6. Rnacc std::thrb,ad. Tilnoean uodenu nopr*nunoroii itp,oepsta^,t61.
pa6ouux nomoKo,. I4sue.,oeuue xapqKmepubmwn nocnedoeamenauozo n rmt)cmnetbHozo

areopumMa

o1,u'eu necrcdy



Jla6oparopnar pa6ora J\b2 Texuo.lornn OpenMP
I4syueuue cpyurct4utt u dupercmuc OpenMP. Modenu BbtnorHeHun OpqnMP-npoepailMbt. Perueuue sadcru nuueiluoti
anzedpu cpedcmeanut OpenMF.
Jla6oparopnan pa6ora J\b3 C'raugapr MPI
Eu6nuomevHble pearu3at4uu MPL Tunoean cmpyr(mypa MPl-npdpa*tatu. 3anycrc MP{-npoepaat.n4uit.. Jlnil:rauma
mp ir un/mp i e x e c. II p mt e u eu ue tpyurc4uu M P I dnn p ac np e d e n e u u wx 6 aruuc n e uuit,
Jla6oparopuan pa6ora Nb4 CnuxpoHr3arIHq H 6a.naucnponna n[pa.nJreJrbnbrx 3aAat
Paspa6omrca n4Hoeonomouuoil npoepatvuvtbt ua nnamQopue .Net. ?,Icnonusoeauwe o6u,1'l,tx dauuutx 6 LrecKottbKt,tx:
nonnKax. ,{uuauuuecrcoe pacnpede,ileHue suHucltt?HUii ueucdy nomoxau:.u. Ouepedu ocrcUdauun ncrrno,Kol.

5. OEPA3OB.{TEJIbHbfB TEXHOJIOII'I]I4
B [penoAaBaHHI4 AI4oIII4IIIHHII r.tcnoJrb3yrorcs pasHoo6paeurre o6paronarer],uue rexHo,rrofr4r, KaK

TPAAI{II}IOHHbIE, TAK H C IIpI4MEHEHUEM AKTHBHbIX T4 I4H;.TEPAKTT4BHbIX MET9AOI O6YUEHU,T:.

AKrusHrre H nHTepaKTr.rBHbre MeroAu o6yveHur:
llpo6leunue JreKrlnrr,t (pasaen 3 )
f pynnosalr Ar.rcKyccaq (nce la6 oparop Hbre saunut) ;
Pa:6op KorFrKperHbrx cvrryaquir, (aa6op arop uat pa6ora | ;4);
Anaaug cmryaryui,r (:ra6oparopuat pa6ora 4);
Vpourenar 4raStfepeuqva\ufl (oce na6oparopHbre 3awff,vrfl, KoHTponbH6re nreponpurru.r),

6. OIIEHOTIHbIE CIPEACTBA AJLfl TEKyIIIEIO KOHTPOJLfl yOIIEBAIIMTOCTI,I,
IIPO MErtvTOtIHO fr nTTn C TAU LI U IIO pIT Of AM O Cr] O Elirl4fl Ar,r CUUII Jt I4H br I4

YIIEFHO.METOAI{IIECKOE OEIECTIETIEHIIE CAMOCTO]fl TEIIIbFIOIZI PAFOIIbI
cTyAEHTOB

Tenyruufi KoHTpoJrb ycrreBaeMocC'u c ry4enron
Ilpuuepnr,rft uepeuenb BorrpocoB n pefirnHr-rconrpo.nro ilbI

1) Oqeurcu npoussodumeJrbuocmu Bbtvuc,numeJtbubtx cucmeM (epeun, IPS, FLOPS).

2) Rnaccucluxaqtn GbrtrucnttmerbHbtx cucmetv (no @nuuuy tl, no opzaHrca'quu onepamuauoii nauamu).

Oco1euuocmu rccmcdozo flracca cucmeM.K:UOZO T|UCCU CUCrneM,

, Ilodxodu, ucnoilByeMbte dnn yeenwrcHwt npa'trslodumenauocmu 6 btltt.uclutn elbHbtx cu c nxetv,

4) Ceoilcmaa napaJuilerbHbtx rMloputltJvtor: cmeneHb n arrerktMc), sepuucmocnrc, ycrcclpeuue, e(tQte;rctnulHocmb.

3arcou A^adcam u eeo npqKnxuqecrcuil cMbtcr.

Cpeduan cmeneHb naparnelltsMa arzoputTuvta cdeaua

Mampullbr Ha 6eKmop. Ifpwtepot aJtzoputlu,tol, o1nqda

Ilodxodut K pacnapaJuteruBaHurc anzoputTtx,tos: ua o
Ifp ewty4ecmc a u ue d ocmamrcu, cnoco6ur p eoilu3aquu.

MuoeosadartHocmb. @opl'ut pea naal4uu MHoizozadauuocmu: npbt4ec,cu u nomoKu, ux oco6euuocrnu. Caoticmea

3aoa4.

Ilnauupoaauue u ducnemveprcaqtn. Aneopumuot nJtaHuponaHtn sadau OC.

5)

6)

7)

8)

e) Paspa6omrca napaJlnerbHbffi npoepaJvil,t Ha ocHole rvtHozo,nomoullocmu. Cmauda,pm POSU
Ilpmtep.

l0) MuozonomouHocmb 6 cospeueHHarx flII (ua npunepe C#): o 6u e t<mu o - op we u rnia p o e a1u u ut il
uodeneil npozparv.^4uponctHw Ha ocHoee Kraccol System.Threadihg.Thread u System.Tltrearling.Ti

11) Ilynat nomoKo6: HcnHaqeHue, npwfl4un op?oHu3aquu.

nap ulnerbHbrx np o ep atvrJn ax.

npu ucnolb3ogaHuu

r2) Jlorcanuuoe xpaHwruule nomoKa. Hasuaqeuue u npumep ucnonasoactruun.

Ilpuuepnsrfi repeqeHb BonpocoB K pefiTuHr-KoHTpoJrro I{b2
I) Hrcuaueuue cmaudapma OpenMP. Modenu aibtnonHeHun OpenMP-npoepatvhlbt.

Oepauuueuun

(ptltreads).

cpa6HeHue

nomoKog B

2) Paspa6omrca naparrenbHbrx npoepatval Ha oc:uo*e cmaudapma QpenMP: ocHot?Hbte

Qynrct4uu u dup ercmueat. IIpt mep.

, Ha3uaueuue cmaudapma MPI. Modenb lbtnorr,HeHutt MPlinpoepq,tutr.

0KpyJ )eHM,



4)

f)

r)

2)

,
6)

Ocuoeuute rlyun4uu MPtr, npue.rtt/nepedauar dauuutx uecrcdy omdenbHbwu npoq(ccaMu. Iinox:u,oyrotque Lt

ue 6norcupynu4ue onepat4uu. [Ipuuep.

Ronnercmueuute rpyurcquu MPI; ruuporco*eulomenbHatt prorro,n*lo, pasdeneuue t:,t c6op dantHutx, ctzlreeupouaHue

dauuatx. Ilpwvelt.

lpuuepuufi uepe.reul, BorrpocoB K pefiTrrlrr'-KoHTpoJrlo N3
Cuuxpouwat4ua sadau. Ilounmue (KpumuuecKoil cen4uul npozpgA4rvtbt. Bsauuuoe uciptnveuue sadoq:.

louxu npu esaunodeilcmewu napqJLnerbHbtx sadaq: onpedeneuue, np!.ntep, cnocodat ppweuun.

, Tynurcoeue cum))at4uu: onltedeneuue, npLrJaep, cnocoSut o1uapy)rceuwunpedonrcpaulpuun.

4) O6'aercmut cuHxpoHrrlatluu"' o6t4uil npuut4un pa6ombt, munbt o6i,ercntoa u ux oco6eurrl"*u.

He1noxupynr4an cuHxpoHrrlqqun: HesHaveHuq npeuJvtwecmaau nedocmamKu, cnoc(V1ot peaawsat4ut:t.

Ilapotnenuuue cmpyKmypbt dauuam; ltasHosudHocmu, npuMepu rncn(ux cmpyKmyp I nsbmax

npozpaJvtMupoqaHwr, npeuilwecmea u ued ocmamrcu.

7) Acuuxpouuan uodenu npo?paMJvtupo*aHwr: ticzuctHeHue, om4urue om nap(unerquoit uodenu, xaplnHmbt
peqJrrcaquu B n3wKax npo2pqJi/,I,tupo6cu11.t2.

flp ouerxyrorrHaq arrecrarl[q rto uroraM ocBoeuuq,qucqllrrrrtrrr (ons aruen).
llpuuepnsrfi nepevenb BoupocoB r( 3r$aMeHlr

1) O4enrcu npouseodumerbHocmu nbtuucJu.tmeJtuuutx cucmeM (epeun, II'5, FLOPS),

2) KnaccuQurcat4tn BbtrtucrumerbHbtx cucmett (no (Dnyuuy 
4 "u opeaHrcaquu onepatnueuoiit natnmu).

Oc o6 euuoc mu rcacrcdoeo t{,Nac c cr clrcmeM.

, IIodxodu, ucnorsyelilde dnn yeenutteHwr npolt3eodumeiauocmil aartucnumerbhtbtx ctucme.^t.

4) Caoilcmea napalrilerbHbrx aJnopunuvtoz; cmetneHb napallnenu:tMft, teprucmocmb, ycKtQpeuue, etltr$exmulHocmb.

3arcou A.ttdatn u eeo npaKmuuecrcuil cMbtctt.

, Cpedunn cmeneHb napa,anerutMa areoputlt"t4a cdaaueauun, crchtap,uo?o yMHutceuui7 aercrnopoz, yuHo:ilceHun

Mampuqbt Ha seKmop. Ifpuvepu areopumJvtoe, o6nadanuqux udg,anauoil aneneuuto nclpcumerusiwa.

6) Ifodxodtt K pacnaparJteruaaHun arcoputnJvo*: Ha ocHone nhpannenrcua dauuut\ u napaJmer.u:rua sadau.

Ilpewy4ecmea u uedocmamKu, cnoco6at pe,xtrusat4uu.

7) MuoeozadaraHoctnb. @optvw peanusat4uu MHaeosadaquocmu: np,o4ec'cat u nomoKu, ui, oco6euuocrnu. Caoilcmact

sadqu.

8) Ilnauupoeauue u ducnemuepraa?4rn. Aneopunu'tu nJtaHuposauuA, sadau OC.

9) Paspa1omrca naparnerbHux npoepaJvt4 uct ocHo*e MHoaonomou,uocr,nu. Cmaudtzpm IiOSW Threadls (ptht"eads).

Ilpunep.

I0) MuoeonomouHocmb 6 con,peMeHHwx.flIf (ua npuuepe C#): o1bercmHo-opueHmupoelTuuait nodxod, cpazHeHue

uodeneil npozpaMlvtupolcttun Ha ocuole Kilaccor System.lhreading.l"hread u System.lltreading.'fask.

11) Ilynur nomoKos; HcrsHcweHue, npuHr4un ope:aHusat4uu. Oepaut)uentn npu uctlonb3rll"oruu n)uor nonxoKor 6

n ap arrr e rbHbm np o ep aJvtM ax.

12) Jlorcanuuoe xpaHwruu,le nomoKa. Hasuaueuue u npuetep ucnonusbeautn.

13) Hasuaveuue cmaudapma l)penMP. Modena ebtnorHeHr,rt OpenN{P-npoepamt'tbt'-'a --- -t -' - -r- -

14) Paspa6omKq naparnterbHbtx npozpailJn Ha ocHone cmaudapma

l5) Hasuaueuue cmaudapma MPL Modena runo,ilHeHwt MPl-npoep'auuut.

"f

OpenMP : ocHaaHue nepeJvxewbte oKpyJrceHLn,

rpynn4uu u dupercmueat llptarcp.

16) Ocuoeuue rpyuryuu WI, npweu/nepedauu dauuurx uemdy omdenuuutuu npoqlccantu. Erutxupyrot4ue u

ue6norcupynulue onepaquu. Ifpwvep.

17) RontercmunHbte Qyurct4uu MPL' wupoKoBeu4.xmerbHqtt paccbutrcg, pasdeneuue ,a c6o.ip dauuutx, aEoeauposaHue

dauuutx. Ilpunep.

I8) Cuuxpouu3ar4un sada.t. Ifouamue (KpumuHecKoil cext4uut npoepart+rvtur. Bsauivtu'oe uctltrtoueuue 3adolt.

19) fouxu npu esauuodeitcmeuu napalmerbHbtx s'adau: onpedeneuub, npltJv.ep, cnocodd peLueHur.

20) Tynurcoebte cumyal4uu: onpedeneHue, nptn ep,, cnoco6at oduapyc,rce.utn u npedor,napau,leHtn.



21) O6uexmd cuHxpoHusar4uu: o1ryufi npuulpn 1ta6omut, munu o6'lexm'or u ux ocode.uutlcmu.

22) He6noxupyror4an cuHxpoHtBat4un: Ha3HatrcHu a'V uedocma*n ,."rorb6ot peanrcaquia.

23) Ifapannenuuarc cmpyKmypbt dauuotx: t npuMepbr mctKLtx cmpyKmyp I t:Jbntax

npozpaM.l'tup oeeHw, npeuJvryryecmea u ued ocmamrcu

24) Acuuxpouuaa nodenb np62p6uvutaupo6aHun: HcBHaqeHue, omJluuue om naponnenbuoit twodenu, aapuaHmbt

peMu3al4uu 6 nsbrKcw npozpaA4JvupogaHun.

CaMocroqreJlbHafl pa6ora ory.qeHToB tto Arlcqplnnr,rHe BKJrroqaer s ce6s cneAyr.orque EHAbI Aeqre.]rbHocln:
l) npopa6orxy y.rednoro exrau, yve6Hofi n uay*ruofi rr.rreparypei;
2) nogroronKy K npaKTriq ['rM 3aHrrr4sM;
3) no.qroroBKy rro BceM l: Meponpuqrufi, q roM r{ucre K reKyueMy I(oHtpoJIm ssasuit

npoMexyrovuofi arrecraquu.
Terru AJrfl caMocrosremnoft pa6o'rbr cry,qeHToB

I) Oco6euuocmu annapamHrtit peaatsat4uu Mtio,?onporyeccopubtx lbtrtucrumenurrouu cucrpeu w cynep-3llM

2) Xaparcmepucmr,Mu monottozuit cemu nepedauu dauuutx. Aneopumuut Mapu,tp'ymlBeLluu. Memodut nepedauu

dauuutx.

3) Memodut JroeuuecKoeo npedcmaeneHlnl monorozuu KoMJvtyHurcat4uouuoil cpedbt.

monoroeuu u monorozuu peuemKu ua zunepty6.

4) Modena nqparln(utbHbtx lbwucreHuil e aude cemu llempu

5) Modena naparrettbHbtx gbtttucreHuil e aude e[taba (npoqecc-pecypc))

6) Ilapa"tnenuubte arcopumJvtbt copmuposKu

7) Ifapatnenaubte qucneHHbte aileopumntut nuueiluoil aneedput

8) flapannenaubte tnrcreHrbte areopumi4u pewe'Hwt duQQepeuqucipauatxypaaueuuil 6 ulVcmHwx npouteoduttx

9) Ifapatnenaubte ttltcilenHbret cutzopurnJvtbr MHoeaMepuoit uuoeoerccmpe.uanuuoit onmunl,rzat4uu

I 0) Omnadrca nap ailne rbHbrx npwtocrceuuil.

@oHl or-leHoqHbrx cpeAcrB AJrs rrpoBeAelrur arrecrarlr,rn ypoBHq cQoprr,luporaHHocrr,r xonnereuqufr
o6yuarouquxc.fl rto Ar.rcquilJruHe o$oplrrrercfl orAeJrbI{bIM AoKyMeHroM,

7 . YTIEETIO.METOAIIIIECKOE I,I PIHOOPMAUI4 OHHOE OEF)CIEIIT]HI{E

AI,ICUI4TTJII,rHbf

Qmo6pcnrceuu'e xonut4eeoil

7.1. Kuuroo6ecneqeHHocrb
Har{i,reHosaHr4e n[Teparypbr: aBTop, Ha3BaHr4e, BLrr,u34anwfl, ]BAareJIbcrBo I-oa

n3\aHr4
fl
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2 3 4

Ouronuas lureparypa*
Aurouoo, Anercangp Cepreenuu. Texuolorua [apaJrJrenb]Hofo
lporpaMMrpoBaHl4r MPI u OpenMP : yre6Hoe noco6r.re AJr By3oB rro

Ha[paBrreH l4r rra 0 1 0400 " l-[pu rcrLaAuar MareMarl{Ka tt u ttdloll uatu ra" tt
0 1 03 00 " (Dy u4ar,reurarbHafl uuQopualuxa u uH rpoprvraur{o H}rbre

rexnoJrorltr.r" / A. C. Aurouon ; Mocroacruit rocyAapcreeHubri
yHuBepcr4rer nMeHr M. B. Jlopronocona (MfY) ; asr. npeAncl. B. A.
CaAoeHnqnft .- Mocxsa : Mocr<oscrftri yuneepcurer'(Mt'V), 2012 .-
339 c. : ul. - 

(CynepxoMnr,rcrepHoe o6pa:onaHr.re) .- Err6nraorp.: c. 333-
334 .- ISBN 978-5-211-06"t43-3.

2012 30

OcHo eu fl apirnreJrbrofo nporpaMMr4poBaHr'rr [3lexrponn r'r I pecypc] /
Boraqde K.IO. - M. : EI4HOM,2013. -

http ://www. studentlibrary.ru/book/ISB N97859963 093 99.h1ml

2013 htlp://wwrv. student

I iblary.ru/b ook/IS

8N978599630939
9.html

@egoron h.E. Moaenra [apaurJreJrbHoro rporpaMMupoBaHurt

f3nexrponurrfi pecypc]/ Oe.Aoros U.E.-- 3lexrpo n, reKcroBbre
AaHHbre.- M.: COJIOH-IIPECC, 2012.--- 384 c,- Pex<urr Aocryrra:

2012 http://www.iprboo
kshop.ru/20877



http ://www. iprboo kshop.r'u/2 08? 1 .- 3EC <l p Rbooks>
flapalrenruoe trpofpaMMUpoBaH]re ta C*+ I 4eilcrauu. fJparruxa
parpa6orrul M noforororr ubtx nporpaMm [3lexrponHsr fi pecypc] / Ourorl,r
Vil,ruqMe ; llep. c artru. Clsurran A.A. - M. : [MI( IJpecc, 2012, -
http ://www. studentlibrary.ru/book/ISBN97 859407444 8 Lhtml

20t2 Itttp://wwu,. srtudent

I ibrary.ru/book/IS
BNg78 594074448

Llitml
Aonorur,rrenbHa{ Jrr,rreparyDa

I(yrrxon 14.M. TexHoloruv paspa6orKn npofpaMusoro o6ecneqeHur Art
MareMarrirrecxot'o MoAeJtr.rpo BaHrr.rI (lltsnvecxax fipoueccoE. Hacrr I .

I4cnomgoeaHlre clusp66"nbrorepoB, ocHaueHHbrx rpa$ultecxuuu
ycKop[renf,Mu [3lexrponHur"l pecypc] : y.re6noe noco6ue/ I{ynlrxoe
14.M.- 3rexrpoH. TeKcroBbre AaHHbre.- Hoaocr6upcrc: F{onocu6lrpcrcufi
rocyAapcrBeHHufi rexuuqecxuf, yHrnepcurer, 20 I 3.- 40 c.- Pelclru
Aocryrra; http ://www. iprbookshop.r'r.r I 45 0 44.- 3EC <lPRbrroks>, no
IapoJrro

2013 http :i/rv rvrv. ii prboo
kstrcrp.r'u/4 5044

MoAelra pacnpeAeJreHHbrx Br,rqncJrenraii [SnenrponHufi pecypc]
fonoprcon B.B. - M. : @tr43MAfJII4T, 201l, -

http ://www,studentlibrary.r'uibook/ISB)'15922 I 0495 0.html

201 | http://'www.student
library.ru/book/lS
BN592i2 i 04950.ht

ml
TexHoror[q CUDA B flprrMepax: BBeAeHr.re B nporpaMMr4poBaHrze
rpa$rvecxux rpoueccopoB [3lexrponuuft pecypc] / Can.qrlpc [x.,
IGnapor 3. - M. : .{MK llpecc, 2011. -
http ://www.studentlibrarv.ru/book/ISBI{97 859407 45044.hbn1

201 1 http://,www.student
library. ru/book/IS
8N978:i94074504

4.html
7 .2. IuInr epner-pecypcbr

L Jla6oparopal flapallelbHblx I{H$opMarIrroHHbrx rexnororuft Hayvuo-uccJreAOBareJlbcKoro
Bbrrrncrr,rrerbHoro rIeHTpa MI'Y http://parallel.ru

2. MPICH: a high perfotmance and widely poftable i plementation of the Message Pasling llnterface, (MPf)
standard. https ://www.mpich. org/

3. Opurnnar sr craHAapra MPI : http ://www. mpi-forum.org/docs/docs.h tml.

8. M ATEPIIAJIbHO-TEXHIIIIECKOE OBECIIETIEHI4E /N|{CU.I,IrINI4IIbI
ftr peanuga\w Aasuofi AI4cIllIrInHHbI uMr3rorcr cnequzurbHbre noMerleHtr, Arrlx trpoBeAer-rl4rt zassrnit

JIeKqI4oHHoro ralra, 3aHflTl'1'ir npaKTl,IqecKoro/la6oparopHoro rvffra, TeKyulero KorrrpoJrf, r.{ ilpoMie)KyroqHofi
arrecrarrLrv, a raKxe noMexleHl{t AJrs caMocrosrelsuofi pa6orrt,

flpaxruuecxue r.r la6oparopHble 3aHATVA np()BoA.srcs e aylurbpuu (lcoulrrc,repH,lrnr roracce) 5116-3 (utm
aHalIorHrIHoM KoMrIF,IorepI{oM KJIacoe B 3aBHcLtMocrH or cerl(H pacrlt4ca4ut),

flepeueHr rrcflonb:tyeMoro JrHrIeH3zoHHofo nporpaMMHoro o6ecneqeHpls:
1) MS Visual Studio;
2) MS FIPC Pack SDK (cno6o4uo pacrpocrpraHleuoe fIO)
3) MPICH (cno6o4no pacnpocrpaH-{eMoe IIO)
4) MS Word;
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