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1. UEJrlrOCBOEHprfl,N[CrItrrrJIlrHbr
I{e;rr ArrcqrrnJrrrubr: o3naKoMJreHlre cryIeHToB c rrp}rnq}rlarr,ru (fynrqfioHlrpoBaHr,rr ]r

aKTyaJIbHbIMI{ TexHoJrort4sMpr co3Aarrr,rff pac[peAeneHubx cr{creM, H3fren}re ocHoBubrx rrottstuit
u rIpI{HII}IloB paclpeAenennofi o6pa6orrra AaHHbu< H BbrcoKoupou3BoAr4TeJrbubx srFil,rcrenptft.

3aAaqu ArrcqnrrJrrrubr :
- I,lsyreuue 6asonrx npr,rHrlr{rroB cereBoro nsaral,roAeftcrBr{f, rrporpaMMHbrx cucreM,

cereBbx rIporoKoJIoB, nar.r6oree pac[pocrpalreuHbx rr.rloB apxr.rreKTyp pac[peAeneHubD(
npruoxeur,rft, rouqenquft pacnpeAeJreHHbx KoMrroHeHToB Lr flpoMexyro.rHofi cpeAbr,
craHAaproB, nporpaMMHbx rexuonoruft r4 cpeAcrB pa:pa6orr[ paclpeAeJreHHbrx ct4creM.

- (Doprrar,IpoBaulle [paKTI,IqecKr4x HaBbIKoB, neo6xograurrx Ar:r:^ paspa6orxu
lapaJrJleirbHbrx uporpaMM c r.rc[oJrb3oBarrreM cranAapr]r3r,rpoBarruoro uurepQeftca nepe4avra
coo6qeuuft MPI (Message Passing Interface) AJUI crlcreM c pacnpeAenenuoft rraMsrbro.

2. MECTO AIICUUIJIITHbI B CTpyKTypE OrrOII
,{zcqunnnna <PacupeAeJIeHHbIe c}rcreMbl)) HaxoAltTcs B r;apnarr4snoft .racrra ocnosHofi

upo(feccuonanrnofi o6pasonarenuroft [porpaMMbr rr orHoclrrcs K Ar,rcq[rrr,rHaM no nu6opy.

,{ncqunnuHa Jrofl{rrecKl,I rI coAepxareJlbHo-MeroAuqecKrr cBr3aHa c prAoM TeoperrrqecKr,rx
AI,IcqlIrrnI{H u [paKT]rK flpeAlrrecrByroqero ilep]roAa o6yrenux, TaKr,rx KaK
<flporpaurralrpoBaul{e), <O6rerrHo-op}reHTuponannrrft aHaJr[3 r.r [porpaMMr,rpoBaHr.re>>, <<Baarr
AaHHbx)), <Brr.r[cnl,rreJlbHble cplcreMbr, cerrr, TeJreKoMMyHI,IKaquu>>. fut ycneruHoro ocBoeH]It
Kypca cryAeHTbI AoJIXHrT: 3Harb ycrpoficrno v lpr,rHrl]rrrbr Synxqr,rourrpoBauilfl 3BM,
ocHoBHbre KoMrIoHeHTbI onepaqlloHHbrx clrcreM, uMerb [peAcraBneHr.re o 6asonrx zuropr.rrMrx
I'I CTpyKTyptX AaHHbIX, ) {erb npraMeHffTb r3brKr{ [pofpaMMHpoBaHr,rr BbrcoKoro ypoBHr.

,{ucqxuuna <Pacnpe4eJleHubre cr{creMbD), coBMecruo c Apyrr.rMu ArrcqurrJrr.rHaMrr,
cnoco6crnyer ycrelrrHoMy ocBoeHLIrc AI,IcqurnLIH <I4T-rEu$pacrpyKrypa rpe,qrpnf,rzs>,
<Cracrenarr rloAAepxKll upunfrTurs. perueurEft>, <YupanreHr.re IrlT-cepBr.rcaMr4 r{ KoHTeHToM)), a
TaKXe Aaer ueo6xoAl{Mble HaBrIK}I AJrf, BbrrroJrHeHu{ nrrnycrnoft rnalu([uraqr.roHuoft pa6orrr.

3. KOMIIETEHIII,IU OEyqAIOIIIEI-OCfl, OOPMI,IPyEMbIE
BPE3yJIbTATEOCBOEHVIfl IUC\I,IIIJII,IHbI(MOAyJIfl )

B pesylrrare ocBoeuvfl AncrryrrJrr,rHbr o6yraroquftc.s Aonxen o6na4arr cJreAyrour{Mrr
KOMrIeTeHUIdflil''{VI:

o Cnoco6Hocrbro pa6omtr c KoMrrbrorepoM KaK cpeAcrBoM yrrpaBJreHr.rr un(fopuaqzeft,
pa6oram c zn(popntaqnefi vrg pa3nr,rrtrrbx r.rcroqHr4KoB, B ToM rrr4cne B rno6anrnrx
KoMubrorepHbrx cerflx (OnK-3);

o Cuoco6nocrblo I{cnoJlb3oBarb ocHoBHbIe MeroAbr ecrecrBeggoHayrrHbrx Aucqu11nlrH B
upoQeccuonalruofi AeflTeJlbnocrr4 Ans reoperr{trecKofo r,r oKcnep[MeHTaJrbHoro r{ccne.{oBalvs.
(nK-17);

o Cnoco6Hocrblo I4cnoJlb3oBarb coorBercrByrouuft MareMaruqecruft arrfiapar kr
I,IHcrpyI\{eHTaIIbHbIe cpeAcrBa gns. o6pa6orK}r, ailurv3a }r crrcreMar}r3aqr.rr4 zll(popuaqr{r,r IIo
reMe r{ccneAoBaHrs (IIK- I 8).

B pe3yJlbrare ocBoeHla.r AIIcqITIJII{HrI o6yrarorquficx AoJrxeH AeMoHcrpr{poBarb
cnegyrcryue p$ynbraru o6pason alaua:

3narn: flpuuqnnrr Syuxqraoul{poBaHl{ff un(fopnaaqr{oHHbrx cereft nepeAaqu AaHHbrx.
Ourosrr cereBblx nporoKoJlon TCP/IP; flonsrfie paclpeAeJreHHbrx rau(popruaqr{ouHbx crdcreM r{



Tpe6oBaHI{{ K H}IM. Knaccn([uKaqr,rro pac[peAeJreHHbx cr{creM no [pr,rHqr.rly opraHr.rsa\uvr kr

JIorI{qecKI{M ypoBHrM; MeroAu r,r rexHoJrof}rr{ B3ar.rMo.qeftcrnras KoMrroHeHT pacrrpeAeneHHbx

upunoxeuuft; KlaccuQuKallmo paclrpeAeJleuHbrx Bbrrrr,rcJrr.rreJrbHbrx crrcreM; MeroArr

[oBbIlIeHLIS npOI,I3BO,U.rTeJrbHOCTr4 BbrrrrlrCJrr4TeJlbl{bx Cr.rCTeM; llo4xo4u K rrocTpoeH}rro

fiapfiJrneJrbHhrx aJrf op]rTMoB.

Yprerr: Auarusuponarr cyulecrByroqfie nnSoprraaquoHHbre cerr4 kr cr4creMbr;
Ocnarasarr HoBbIe rlporpaMMHbre rexHoJrorurlr; CalrocrosreJrbHo lr3BJreKarb noJrenyro Haf{Ho-

TexHI,IqecKyIo uu(poprraaqlrro r,r3 pa3Jrr,rrrubx r.rcrotrHrirKoB, [p]rMeurrb ]Bf{enHbre MeroAbr [pr4
npoeKTr,rpoBaEulr pac[peAeJreHHbrx z]nropr4TMoB.

B.naAetr: Conperraeunbmn cpeAcrBaMil I{ }IHcrpyr!{eHTap}reM paspa6orxu npnloxenvrfi;

Hanrrra"ur.r ?Ic[oJI63oBaH]rs coBpeMeuubrx cpeAcrB perrreH]rr Bbrrrr.rcJrvreJrbubx ga1ar, Anfl.
cI,IcreM c pacnpeAenennoft flaMrrbro.

4. CTpyKTypA rr coAEplr(AHrrE AtrcqurrJrrrHbr (MoAyJrf)
O6qas rpyAoeMKocrb Ar.rcrluflJrr{Hbr cocraBJrrer 4 ga.rerHrre eAr,rHrrrlbr, 144 qaca.
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2.
llpuuqunn cereBoro
ssaurao,4eftcrBr,rt 7 2-3 2 4 8 4t66

3 .
Apxurexrypa
paclpeAeJreHHbrx cprcTeM

7 4-6 2 4 8 3ls0

4. Oprauusaqur
MEXKOMNOHEHTHOfO

sgaprr\ao,4eficTBtrr B
pacnpeAeJreHHbrx cLrcTeMax

7 7-9 2 4 8 3150

5 . Texsororupr
pacnpeAeJreHHbrx
npzloxeHufi

7 l0-
l 1 2 4 6 3ts0

6.
Apxurerrypa
pac[peAeJreHHbrx
BbrcoKonpor,r3BoAr4TenbHbrx
CHCTEM

7 t2-
l 3 4 4 l 0 4ts0 PefirraHr-

rcoHrpom J\!2

7.
OcHoeHHe noHrrut
[apaJlJrenbHbrx turfopr,rTMoB

7 t4-
1 5

2 4 6 4/66



8.
Cran4apr MPI 7 16,

l 8 2 l 2 l 3 7/50 PefiruHr-
rconrponr J\b3

Hroro
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Coqepxan[e pa3AeJroB ArrcqrrnJrrrnbr
JrEKr[4r{

flpzuqunrr cereBofo nsa[rvro4eft crBnfr
Trnuonrre apxprreKrypbr pacflpeAeJreHnbx clrcreM.
flporr,rexyrorluoe flporpaMMnoe o6ecneqeH[e. Tuurr r,r MoAeJrrr sgar.TMo.ueftcrBtrr B

pac[peAeJreHHbx cr.rcTeMax.
Texnonorur,r pacrpeAeJreHubrx upr.rnoxenvft: CORBA, Microsoft DCOM,. ue6-

cryx6n,.NET Remoting, .NET WCF.
Texnolornn pacrpeAeJreHubx npnnoxennfi: KoHrlerrqrr REST u RESTful se6-

cepBr,rcbr.

Pacnpe4eleHubre crircreMbr r,r pacnpeAeJreHHbre BbFrucJreuur.
Ocnosurre HaupaBreHLIs pa3Br,rrr,rs BbrcoKolpor,r3BoArrreJrbnbrx KoMrrbrorepoB.

Ilapalrenrnax o6pa6orxa. Konne irepnas. o6pa6orxa.
PacnapaaneJllrBaHl,Ie alroplrrMoB Ha ocHoBe AaHHbrx. Pacuapa;meJrl4BaHr{e aJrropr4TMoB

Ha ocHoBe 3aAatl. AnroNrarraqecKoe pac[apaJIJIeJILIBaHr{e }I rpaHr,rrlbr rrpr,rMeHr{Mocrr,r.
Ctaugapr MPI. Mynnunnar$opMeHuocrb rir He3aBlrcuMocrb or r3brKa.
Knaccr$uKalll{f, $yurt1ufi MPI. BagoBbre rr.rrrbr AaHHbD(. Iy'ruwluatrusarJllru }r 3aKpbrrr{e

MPl-npoqeccon. KouuyruEraqlloggble orepaqllu rr,rua (ToqKa-ToqKa>). Kornerrusurre
onepauull repeAaq[ AaHHbrx B rpyrrne fipoqeccoB. Pa6om c rpyffraMr,r rpoqeccoB Lr
KoMMyHLIKaropulMI,I. Ilponsno4urre (uonrsonatemcxue) Trrnbr AaHHbx. Vuarcosra vr
pacnaKoBKa. Ooprrrr.rpoBaHr4e rorroJrorulr rrpoqeccoB.

JIAB OPAT OPHbIE 3 AIJflTI'Ifl
Jla6paropnaa pa6ora J\bl
rlactr 1. Onpe4enerule HacrpoeK AJII [oAKrroqeHrrr K JroKaJrrHoft cerN r.r K cerr{ Internet c
LIcrIoJIb3oBaHIdeM yrI,IJILITbr ipconfig. llccneAonanrre BepotrTuocrHo-BpeMeHHbrx xapaKTepr,rcrr.rK

$parventoB cerll c I{c[oJrb3oBaH[eM yrr.rJrrTbr ping. IrlccneAoBaur,re ro[oJrorurr4 lpparrvrenron
cerrr c rrcrroJrb3oBaH[eM yrr.rJrrlTbr tracert.
Hacts2.I,IcnonrsonaHlle KoMaH4u netstat Arrs [3freHusta6tu\br Maprlpyrr,r3ar\vu r{ reKyrqux
cereBbrx iloAKrlotlesutrt.I4ccxe.4oBanue floAKrrorreunfi web-6pay3epa. Pa6ora c ftp-cepnepoM c
noMorllbro yrr,rJrlrrbr ftp. exe.
Jla6paropnar pabora J\b2
Pa:pa6oratb KoHcoJIbHoe rrpunoxeHrae, peaJrrn3yroqee rexnoJrorprro KJrr{euT-cepBep c noMorrlbro
coKeToB. Knfientcxas qacrb AoJIxHa crrr{TbrBarb crpoKy c KJraB}rarypbr r,r nepeAaBarb Ha cepBep.
CepnepHax tlacrb - o)KLIAarb [oAKrroqeH]re KJrr{eHToB, orKpbrBarb coeA}rHeune u BbrBoAurb Ha
gKpaH aApec KJrlIeHTa pI flpr.rurryro crpoKy. A4pec cepBepa flepeAaercr [porpaMMe B KaqecrBe
napaMeTpa.

Jla6paropnan pa6ora J\b3
Ha ourose la6oparopnoft pa6orrr Ns2 co3Aarb rrpororvn pac[peAeJrennofi cr4creMbr,
nsazuoAeftcrnyroqefi rocpeAcrBoM Bbr3oBoB yAarreHHbrx nporleAyp (RPC). Mexasugnr RPC
I{cnoJrmyer coKerbr TCP/P B KaqecrBe rpaucnoprHoro cJror.



Jla6paropnan padora J\b4
Pealpr:onarb aJITopLITM cr.rHxpoHr.r3aqlrn BpeMeH]r MeroAou KpucruaHa B rleHTpaJr]r3onannofi
pac[peAeJreuuofi crrcreMe.
Jla6paropnaa padora J\b5
3narolrcreo c MPI. Hacrpofira cpeAbr rporpttMMr,rpoBaHrrr. Hanncarr rporpaMMy Arrfl
orrpeAeJreHns o6rqero qr4cJra rrpoqeccopoB (MPI_Comm_Size), r.rHArrBr,rAyaJrbHoro HoMepa
rpoqecca (MPI_Comm_Rank), BbIBoAa IdMeH y3JIoB Krracrepa (MPl_Get_Processor_Name).
Jladparopnax pa6ora J\b6
Hanr.Icarr fiporpaMMy, ficroJrb3yr 6rorupyrorque KoMMyHr{KarIr4oHuue (fytr urara (MPI_Send,
MPI-Recv), pealll3yloqyo aJIropI,ITM flepe,qaqIa AaHHbrx rro ABytra KoJrbrlurM: HeqerHbre
lpoqeccopa o6pasyror 1 xonrqo, qernbre - Bropoe.
Mo4u0uqr-rpoBarb rporpaMMy, rlcnoJrb3yro (fyurqun MPT_9s161."r0.
Jla6paropnan padora J\!7
?Icnom:yx (fyurqrn MPI_Bcast/MPI_Gather/MPI_AllgatherAvIPT_Scatter Harrncarb
napaJIJIeJIbHyIo [porpaMMy, peaJrr,r3yroqyrc uapaJrJremurrft aJrroprarM cKanspHoro yl{Hoxeu}rt
BeKTOpOB.

Jladparopnar pa6ora J\b8

1) PeanusoBarb uocJleAoBarenbHrtfi arropurM yMHox(eHlrr Marprrrlbr Ha BeKTop, noJrf{r{Tb
3aBfiClrMOCTb BpeMeHr,r peaJrr,r3aqr,rlr aJrropr,rTMa oT pa3Mepa MaTpr,rrlbr.
2) Pea.rrzsoBarb napannensurrft crporrHo-oplrenTr4poBaHnrrfi amopr{TM yr\{Hox(eur{r Marpr,rrlbr Ha
BeKTop, BbrtIlIcJrLITb BpeMr peurtrcawwr aJrroprrrMa ya 2, 4, 8 npoqeccoprx ,{nt pa3Mepa
Marpr{rrbr or 100x100 ao 1000x1000.
3) BrrrrEcnl,Irb ycKopenlIe r{ e(f(lerrr,rnnocrb napaJrneJrbuoro rrJrropr{rMa no cpaBHeur,rro c
locJIeAoBaTeJrbHbrM B 3aBlrCr{MOCTT{ OT pa3Mepa MaTpr,rrlbr.
Jladparopnaa pa6ora J\!9
1) PeanusoBarb rlocJreAoBareJlbHuft amopnrM yr[Ho]r(eHr.rr Marpr{rlbr Ha Marpr4rly, nonfrrlTb
3aBr{cr.rMocTb BpeMeHr.r peanra3arlfir4 aJropr,rTMa oT pa3Mepa MaTpr,rrlbr.
2) PeanueoBarb [apallnemurrfi aJrropr.rrM yr\[Ho)r(eHr{r Marpr.rrlbr Ha Marpr,rqy B cJrrrae, r<or4a 1
Marpl'Iqa crporluo-cilolrcro, a 2 - \etmKoM pac[peAeneubr rro fipoqeccopaM, Bbrrrr.rcJrr4Tb BpeMt
peiul,I3al{ru aJIropLITMa ua 2, 4, 8 npoqeccopzx AJrr pruMepa Marpr.rrlhr or 100x100 Ao
1000x1000.
3) BrrrracrulTb ycKopeulle r{ s$$errnnuocrb rrapaJrJreJrbuoro aJrropr,rrMa [o cpaBHeHr,rro c
nocJreAoBaTeJIbHhrM B 3aB[Cr{MOCTr.r OT pa3Mepa MaTpr,rrlbr.

5. OEPA3OBATEJIbHbIE TEXHOJIOIUI
o JIeKUlroHHo-ceMI{HapcKa-f, cl,IcreMa o6freHl4fi (rpa4raquoHHbre neKrl}roHHbre vr

na6oparopuue sauxrux) ;
o o6y'reHl,Ie B MaJIhD( rpymlax (nrmonueuue ra6oparopHbrx pa6or B rpylrax r43 AB;1rx vnu

rp€x uenoner);
o MocroP-KJraccbl (4euoucrpaqnr ua ra6oparopHbx galfrTusx ilplrHrlr,rnoB pacqera r,r

[poeKTr{poBantrfl. orrTlrqecKlrx 4eraleft u orrrr.rqecrnx cucreu);
. IrpuMeHeHlre MyJIbTLIM9ALIa rexnonorlEfi (npone4enne neKrllrouHbrx sausruir c

IrplIMeHeHrIeM KoM[blorepHbrx rrpe3eHTarluft u,qeruoHcrpaq]rouHbx poJr]rKoB c rroMorrlbro
rrpoeKropa unv 3BM);



o rH$opMaIIlroHHo-KoMMyHI,IKaIII4oHHbre rexnoJrorulr (npurraeuenne un$opnraqrroHHbrx
TexnoJron{fi wn MoHr,rrop}rura reryrqefi ycrreBaeMocrr{ cry.qeHToB r,r KoHTponr anannfi).

6. OIIEHOIIHbIE CPEACTBA AJIfl TEKYIIIEIO KOHTPOJTfl
yCITEBAEMOCTI,I, fIpOMEXyTOqHOfr ArrnCTAIIrall IIo I,ITOTAM

o cB oE Hnfl I\vrcJII,IrIJILl Hhr n yqEEHO -METOITIqE CKOE OEE C TIETTEHUE
cAMOCTOflTEJTbHOfr pABOThr CTyAEHTOB

a) Bonpocrr rc peftrlrHr-KoHTpoJrro:
Peilmuuz-rcoumponu NeI

1. MoAenr OSI: o6que noJloxeHus. pr :na3:aaqeHlre, xapaKTeplrcrlrKa AeKnaplrpyeMbrx yponHefi
cereBoro sea[iuo,{eft crBr.rf, .

2. Cter TCP/P. Crpyxrypa pr ocHoBHbre rrporoKonrr. CouocraBJreuue creKa TCP/P r,r MoAeJrr4
OSI.

3. Tpancuoptnble nporoKoJrhr TCP/IP: Ha3HaqeHr.re r.r KparKiur xaparTepr{cr}rKa. Karue us
[epeq[crelrubrx rlpl,IJlox(enraft uoxno peaJrr.r3oBarr ua TCP, a KaKr,re - ua UDP: a) nepe4aua

Saftnon; 6) nepegaua reKcroBbx coo6qenufi; n) nsaurr,ro4eftcrnue c 6arofi 4annrx; r)
ay Ar4o - r{ B}rAeo -Tp ancrrflrrtrfl; 4) enerrpoHH zur [oqra.

4. Agpecaqur e IP-cersx. Tunrr aApecoB r,r ux [peAHrrHarreur.re. Klaccrr IP-cerefi.
5. Pacnpegeleunbre cl{creMbr. Tpe6onaHur [po3patrHocr]r, orKpbrrocru r,r uacrnra6]rpyeMocrr,r

AJrr pacupeAeJreHHbrx cr{cTeM.
6. Pacnpe4eneHHble clrcreMbr. Knaccu(puraqnx uoAenefi cereBoro rsaauo4eftcrBr{r rro

[pr,rHrl]my opraH]rcaquu.
7 . Pacnpe4elengble crlcreMbl. Kraccu(furaqux rrro4elefi cereBoro nsarauo4efi crqvts. ro

JroruqecKr.rM x)oBHrM.
8. Karne cyulecrBylor eAr{H}rrlbr E3MepeHHs rrporr3BoAnTenrnocrrE? flpuae4ure rircBecrHbre

Bau oqenx[ [por{3BoAr{TeJlbuocr}r Bbrrrr{cJrllTeJrbHbrx cucreM.
9. flprEne4ure rnaccvtQuraqzro Bbrcoro[pou3BoArirreJrbHbx BhFrr.rcJrETeJrbHbD( cr.rcreM rro

opraHI43aIIlIlI oleparr.IsHoft rraM{Tr,r. Vxaxrare Aocror,rHcrBa Lr HeAocrarKH Kax,uoro KJracca
CI,ICTEM.

10. flepevncJllrre apxHTeKTypbI Bbrrrr.rcJrr,rreJrbnbrx cucreM couracno xlaccu(furaquu Oruanna.
11.,{aftte cpaBH}rrenbnyro xaparTepucrr{Ky MoAeJrrM napaJrJreJr}r3Ma AaHHbrx }r [apanneJrr.r3Ma

34.{aq.

12. C$opuynupyftre orrpeAeneHl{e crerreHlr napaJlneJrr43Ma airropr4TMa, ycKopeHr4.s u
s$lpexrunHocrr,r [apaJrJreJrbHoro ilrropr{TMa.

13. OnpeAenr,rre cpeAurolo creleHb rrapurnJreJru3Ma aJrropilTMa cABar{BaHr4f,, cKirJrrpHoro
yr\fHoxeHr.rs BeKTopoB, yMHoxeHr.rt MaTpr.rqbr Ha BeKTop.

14. flpnne4uTe nplrMepbr aJlropr{TMoB, o6nalarou}rx r,rAeaJrbnofi creuenrro [apaJrJreJrr{3Ma.
15. Bune4ute Qoprr,ryny 3aKoHa Arra4anr u norcnr,rre ee upaxTr.rqecx[fi cMbrcJr.

Peilmuuz-rcoumponu Ne2
1. Ilonstne fipoMexq/To.Iuoft cpeAbr cereBoro nsanuo4eficrBufl' Oynxqr,rn npoueNyro.nroft

cpeAbr B pacnpeAeJreHHbrx crrcTeMax.
2. Tunu nsaplr{oAeftcrBllf, B pac[peAeJreuHbx cr.rcreMtx: cxuxponnoe / acr{HxpoHHoe,

coxpnrrHoe / necoxpaunoe.



3. MoAenr nsauuro4eficrB[s KoMTIoHeHT pacflpeAeJrennofi c]rcreMbr Ha ocHoBe o6uena
coo6ulenurura. Mexanrasu pa6oru, (lyurqnu npoMexyro.rsoft cpeAbr, nperrMyrqecrBa r{
HE,IIOCTATKI{.

4. MoAelr RC (yo*enuoro BbBoBa upoqe,qyp) KaK ocHoBa peann3arluu pacrpeAeireHuoro
esafir,{oAeftcrBl{s. flpeurrayrqecrna. Heo6xoA}IMbIe KoMrroHeHThr r{ onepa\fiil. flpo6nerrarr
peanr.Barlrtu RPC.

5. YAalenuoe neanuo4eftcrBr.re Ha ocgoBe RMI. Pasrr,r.rne Mexilrr{3MoB RMI vt RPC"
HasHa.renne nocpeAnura (proxy), rapraca (skeleton), cepr{aJr}tsarlllrvr n Aecepvurvsarrvrr4.
Ilpo6nerr,ru RMI.

6. Cnequ(f uraqru CORBA. llpegHa3narreHlre ?r ocHoBHbre KoMrroHeHrbr.
7. flpune4ure [pLIMepbI JroKt]Jrbubx n r.no6amHbrx KoMMynr.rKarlr{onnrx $ynxqufi MPL

Orrlpr.rl,re 6norrapyroultrxcr u ne6norupyrouuxcs Bbr3oBoB
8. Oynrquu I,IHI{III.IaJII,I3aT1I4r 14 3aBeprrreHr{s MPI [porpaMM. Onpe4eleur4e KoJrr.rqecrBa vl

paHra rrpoqeccoB. flpr.rnrep.
9. Oynrquu npueua./nepe.qarur coo6ulenr.rfi MexAy orAeJrbHbrMr,r [poqeccaM]r.
10. fpyunoerte (xonrexruenrre) ssalrldoAeficrBvts. Paccrurra qenoro coo6uqenr,rr npoqeccaM.

C6opra AaHHbrx or rpoqeccoB.
ll.fpynnonue (ronlerrunurre) ssauMoAeficrBllt: Paccrnra qacrefi coo6ulenras ilpoqeccaM.

C6opxa qacreft coo6qesufl c npoqeccoB.
12. Oynrquu rIoAAepxKLI pacflpeAeJleuHbrx ouepaquft: BbrloJrneH]re rno6alrnrx onepaqnft c

Bo3BparoM pe3yJlbraroB B uasHrrft flpoqecc, BbrloJrHenr4e rno6alrnrx onepaqHft c
Bo3BparoM p$yJrbraroB Bo Bce ilpoqeccbr. Cnnxponu3arllrfl [poqeccoB.

Peilmuuz-xoumpona J@3
1. Texsolorrax Web-cnyx6. Ouuqr,rreJrbubre qeprhr r,r rper.rMyrqecrBa. flpororol SOAP.
2. Texuonorug Web-cnyx6. Mexauuer{ ny6ruxaqzu il o6uapyxeunx cepBrlcoB B

pacrpeAeneHsoft cpeAe. Tnnrr rporpaMMHofo B3aHMo geitcrnux n Web-cnyx6ax.
3. BostloxHocrl,I cpeAbl .NET AJIS opraHr,rsarJuu pac[peAeJreunoro nsararr,ro4eftcrB]rr: MSMQ,

ASP .NET Web services u .NET Remoting. Kparrar xapaKrepucrvKa lr orJrrr{r{reJrbubre
oco6euuocrpr.

4. Oco6ennocrl{ KoHIIe[quu REST rp]r fipoeKrupoBaHr,rr pacrpeAeJreHHoro nsarEuogeftcrBr.r.s.
Cpanuenue RESTfuI u XML ne6-cepnucon.

5. Tr,Inrr AaHHbx n MPI: 6asosrre u upor{3BoAHhre. Cnoco6rr KoHcrpyr.rpoBaur.rr nporr3BoAHbx
Tr,rrroB. Ilpurraepu.

6. Ynaxoera u pacrraKoBKa AaHHbrx n MPI. flpurraep.
7. fpyuusr rpoqeccoB. Cog,qanue HoBbD( lpyrn. flonyreuue unQopirraqzu o rpyrrax.

llpnueprr.
8. Konauyurraropbl. Ilonsrue r4HTparoMMyHr.rKaropa r4 r4HTepKoMMynr,rKaropa. CosAanue

KOMMyHI,IKaTOpOB, yAaJreHlre KOMMyHT{KaTOpOB, Onepaquu HaA KOMMyHr4KarOpaM[.

@yurquu Anr r,rHTepKoMMyHr.rKaropoB. llpnnrepu.
9. TonolorurE rrpoqeccoB. .{eraptoBa rorroJrorur. Oyuxq}rr cABr.rra. OynrqrEx paz6uet'ntx.

Ilpnrvrepu.
10. Touonorlrll [poqeccon. TonoJrorfir rpa$a. Oynxqzu 4lx pa6orbr c rorroJrorneft ryaQa.

(Dynxqux o[peAeireH ufi Tuila roloJron{r{
6) 3rcaueHarlr{oHHbre Bonpocbr:
1. MoAenr OSI: o6qfie rloJloxentrs. vr Ha3uarreHr{e, xapaKTepr{cr}rKa AeKJrap}rpyeMbx yponHefi

cereBoro rgalrruo,ueft crBr.rr.



6.

7.

2. Crcr TCP/IP. Crpyrrypa r{ ocHoBHbre rrporoKonrr. ConocraBJreHr{e creKa TCP/P r,r MoAenr4
OSI.

3. TpaucnoptHble rrporoKoJrbr TCP/IP: Ha3HaqeHI,Ie r,r KparKafi xapaKTepncrlrKa. Kaxfie r.rs
rtepequcreuHbrx up]rJro)KeHr,rft uoxno peaJrr-r3oBarr na TCP, a KaKr,re - na UDP: a) nepe4ava

$afinor; 6) nepe4aua reKcroBbrx coo6uenuft; n) nsaurrao4eficrnr,re c 6asofi 4annrx; r)
ayALIo - I,I BlrAeo -Tp aucrrflrlufi; 4) enexrponH :ur u oqra.

4. Agpecaqux n IP-cercx. Tnurr aApecoB lr ilx rpeAHruHarreulre. Klaccrr lP-cereft.
5. Pacnpe4eneHHbre clrcreMbr. Tpe6onauus upo3pawrocr]r, orKpbrrocrr,r n uacrura6IEpyeMocrn

AJIf pac[peAeJreHHhrx c]rcTeM.

PacnpegeneHlrble cllcreMbl. Knaccu(lrxaqru nroAeneft cereBoro ssarar\aoAeftcrBr{t

IlpllHrlr4rry opraHr.Barl]ru.

Pacupe4enenuble clrcreMbr. Knaccr$zxaqux ruoAereft cereBoro ssanraoAeficrBr{s

ror}IqecKuM ypoBHsM.

8. Ilonxtze [poMe)Kyro.rHoft cpeAhr cereBoro nsaul,roAeftcrBlrr. Oynxqun flpoMexyroquofi
cpeAbr B pacupeAeneHHbrx clrcTeMax.

9. Tunrr naarnuo4eficrBr.rs B pacupeAeneHHbrx clrcreMax: cunxpouuoe / acr,rHxponHoe,
coxpannoe / necoxpaHnoe.

10. Moaenb B3al{MoAeficrsrrs KoMnoHeHT pacnpe,qeJrenHoft crrcreMbr rra ocHoBe o6rrrena
coo6rqeHustur,r. Mexanusrra pa6oru, lfynrqran rpoMexyroqHofi cpeAbr, rper{MyrqecrBa v
He.{ocTaTKr,r.

11. Mo,qenr RC (yo-euHoro BbBoBa npoqeayp) KaK ocHoBa pearr.Barllm pacnpeAeJreHHoro
nsanuo4eftcrBl{s. flpeurr,ryrUecrna. Heo6xoAr4Mbre KoM[oHeHTbr r,r oneparlfin. llpo6lenru
peaJrr.r3arlrira RPC.

12. VAzuressoe nsauraoAeftcrBr,re Ha ocuoBe RMI. Pagnlr.rue MexaHr43MoB RMI vt RPC.
Hasnaqeure nocpeAHura (proxy), xapraca (skeleton), ceplrrrJrr.r3arluvr u Aecepnu:rzt3arrvu.
flpo6nerrasr RMI.

I 3. Cneqr.rQr,rKarlrr CORBA. llpe4nasuau eHue 14 ocnoBHbre KoMroueurbr.
14. Texnonorus Web-cnyx6. OrnH.rrrenbHbre rreprbr r4 nperrMyrqecrBa. flporoxol SOAP.
15. Texnonorus Web-cnyx6. Mexanugu uy6nuraquu vr o6uapyxeuux cepBncoB B

pacupeAeJleuuofi cpeAe. Tnnrr rporpaMMnoro B3alrMo4efi crnur e Web-crryx6ax.
16. Bosrdoxnocrll cpe.{br .NET AJrf, oprau}rsarl}ru pacupeAeJreHuoro ngarEuo.qeficrBr.r.s: MSMQ,

ASP .NET Web services u .NET Remoting. Kparxar xapaKrepncrlrKa r{ orrrr.rqurerrbHbre
oco6euuocrr,r.

17. Oco6euHocrl4 KoHllenquu REST rrpu [poeKTr{poBaHr4r4 pacupeAeJreHHoro ssara]\,roAeficrrlns..
Cpanneuue RESTfuI u XML ne6-cepnucon.

9rcgaMenarlrronHbre 3a.uaqu :
1. Hanaurure [porpttMMy, ucrroJrb3yr 6.irorupyrorque KoMMyHr.rKarlpronubre (fynxquu

(MPI_Send, MPI_Recv), peanusyloIqylo cJleAyloqfift a.nropurru: Ha HyJreBoM npoqeccope
LIHI{qLIaJIu3}Ipyercs [epeMeuua;r (float a); nynenofi npoqeccop paccbrnaer rrepeMeHHyro a
BceM npoqeccopaM, BKJrroqar caMoro ce64 fiocJre [oryqenr.rf, uepeuenuofi a Bce
fipoqeccoprr npr,r6ausror K Heft csoft ,rHryrBu4yalrcnsrft HoMep r.r nepeAaror Ha nylenofi
flpo{eccop; uylenofi llpoqeccop flonrraer or Bcex [poqeccopoB AaHHbre r.r BbrBoAr.rr Ha
sKpaH n (popuare: HoMep rrpoqeccopa, flepecJrtmuoe raM 3HarreHne ueperueuuoft a.

2. Hauurnute [porpaMMy, I4cro[b3ys 6norupyroqr.re KoMMyHrlKarI]roHHbre rfynrquu
(MPI_Send, MPI_Recv), peaJILI3yIouyIo anropr,rrM nepeAarm AaHHbx rro KoJrbrly:



oqepeAEofi npoqeccop Aoxu.{aercs coo6qeHl{t or rrpeAbrAyr{ero I,I noroM flocbrrraer
cJreAyroqeMy rpoqeccy.

3. Haur.rmnre rporpaMMy, Hcnorb3ys KoMMyHr4KaIIroHHbre Qynxquu (MPIJsend, MPI_Irecv),
flepeAuuoqyro lBryepnrrfi rraaccuB MexAy ABytvtI rrpoqeccopaM]r.

4. HaurEruute uporpaMMy, r{croJrb3yfl KoMMyHLIKaTI?roHHyro (fynrquro (MPl_Sendrecv),
peaJII,I3yIoqyIo aJrropurM ilepeAarrr{ Aurrrubrx Iro KoJrbrly: oqepeAuoft npoqeccop Aox}rAaerct
coo6ueu[s or rrpeAbrAyrqero u [oroM rrocbrJraer cJreAyroqeMy rrpoqeccy.

n) Cavrocrosrerbnas pa6ora cryAeHToB:
1. floArorosra K TeKyrrleMy KoHTpoJrro u [poMexyrouHofi arrecraqr.r[.
2. flo4roronra x na6oparopHbrM pa6orarra il o(poprrarenue orqeroB no peynbraraM vrs

BbIIoJIHeHI{r. Konrponb ocyqecrBJlrerct Ha 3aHtrI4D( B B}rAe ycrHbx orBeroB Ha Bonpocbr
[pe[oAaBaTeJrr IIo coAepxaHr.rro oTqeTa.

3. Pa6ora c Ao[onul,Itenruofi JrllTeparypoft no BonpocaM, BbrHeceHHbrM Ha caMocroflTeJrbHoe
r43freHr-re. Kourpom ocyrqecrBrrercf, Ha gK3aMeHe.

PacupegereHlle BI4AoB caMocrorrenrHofi pa6oru rro pa3AeJraM Ar{crlr4[Jrr,rHbr:
Ns
r,ln PasAer Aucrlu[Jr]rHbr

Bna CPC /.r.
(1 ) (2) (3)

1 .
B ne4enr.re B AlrcqlrlJrr.rHy

2

2.
flpunquuu cereBoro nsararrloAeft crBrls

2 4 2

a

Apxuremypa pacrpeAeJreHHbx cr.rcreM
2 2

4.
Oprannsarllrr MelKKoMrroHeHTHofo
n:auuogeficrBr,r.r{ B paclpeAeJreuHbrx cr{creMax

4 4 4

5 .
Texnonoruu pacrpeAeJreHHbD( upuloxenuft

2 2 4

6.
Apxr.rrerrypa pacupeAeJreHnbrx
BbrcoKorrpor.r3BoAlrTeJrbHhrx cr4cTeM

J 4

7.
Ocnonnrre rroHrrltt [apaJrJrenbHbD( anrop]rrMoB

4 4

8.
Cran4apt MPI

4 6 4

Bcero 23 1 6 24

7. y[IEEHO-METOAI,ITIECKOEIIIIHOOPMAUIIOHHOE OEECIErrEHUIE
ArrcqulJrrrHbr

a) ocuonnafl Jrrrreparypa
l. Anronon, Arercauap Cepreesn.r. TexuoJlorrrr{ [aparrJrenbHoro [porpaMMr,rpoBaurrt

MPI n OpenMP : yre6noe noco6r,re AJrtr By3oB rro HarrpaBJrenr{sM 010400 "flpr,rrna4nax
MareMarI,IKa Ia un(poprraarl,IKa" r 010300 "Oyu4auenranbuilr ulrtfoprraarura rE un(lopMarluonHbre
TexHoJIorI{u" I A. C. Antonon ; Mocroncrnfi rocyAapcrBennrrft yHr.rBepcr4Ter r,rMeHH M. B.
Jlorraonocosa (Mfy) ; aBT. rpeAlrcJr. B. A. Ca4onnu.nnfi Mocxsa : MocKoscxufi



yHllBepcllrer (Mfy), 2012 .- 339 c. : r.rrr. - (CyuepronrrrbrorepHoe o6pa^sonaHue) .-
Bu6nnorp. : c. 333 -33 4 .- ISBN 97 8-5 -21 l -063 43 -3 .

2. Ocsonu uapaJrJleJrbHoro [porpaMM]IpoBaHr.rr [3nexrponnrui pecypc] / Bora.r€s K.IO. -

M. : BI4HOM,2013.

3. Moaenn ilapzlJrrrerrbHoro rporpaMMr.rpoBaHza [Snerrponurui pecypc] / Oelotos I4.8. -

M. : COJIOH-IIPECC, 2012.
4. Bomosa T.B. Paspa6orra cllcreM pacrpeAeJleuuofi o6pa6orxu AaHHBD( [3nerrpounrnl

pecypc]: yre6no-ueroAr.rqecKoe noco6rae/ Bomona T.B., Hacefirnna JI.O.- Snerrpou.
reKcroBble AarIHbIe.- Opeu6ypr: Opeu6yprcxr.rft rocy4apcrBeHHbrft yuunepcurer, 3BC ACB,
2012.- 330 c.

5. Bono4ypuna VIJJ. Ilpoexrr,rpoBarlIae KoMrroHeHroB pacrpeAeJreHnbx
unSoprraaql{oHubx cr{creM [Snexrponnrrfi pecypc]: yre6noe noco6r.rel Bono4ypuua l4.fl.,
Bonxona T.B.- SnerrpoH. TeKcroBbre AaHHbre.- Open6ypr: Open6yprcrnft
rocyAapcrBeuusrfi ynlrBepcr{rer, 3EC ACB, 2012.-215 c.

6) gononnrrreJrbHaff Jrrrreparypa:
1. Kapuon A.C. Teoperr.recrr,re ocHoBbI vr [paKT[qecKue uoAxoAbr rrocrpoeHr,rt

pac[peAeneHHblx Bbrrr]rcJrr,rreJrbubrx cr{creM [Suexrpouurul pecypc]: yve6no-MeroAntrecKoe
noco6ne/ Kapuon A.C.- Snexrpon. TeKcroBbre AaHHbre.- M.: Poccuficxufi rocyAapcrneunrrfi
yHr,rBepcr{Ter r.rHnoBaqr,roHHbx rexHoJrorufi n npegnp}rH}rMareJrbcrsa,20l2.- 48 c.

2. Bora.res K.IO. Ourosrr napaJrJrenbHoro rporpaMMlrpoBaHlu [Snerrponnrrft pecypc]:
yueduoe noco6ue/ Foraq€n K.IO.- 3rerrpoH. reKcroBbre AaHHbre.- M.: EI4HOM.
Jla6oparopus,suauuir,20l5.-343 c. '

3. Mo,qenr pacupeAeneHHbrx BbrrrlrcJreuvft [Snexrponnnfi pecypc] / Tonopron B.B. - M. :
OI43MATJIVIT,2OII.

n) IlporpaMMrroe o6ecneqenne n trIurepHer-pecypcbr:
1. http://www.w3.orgl2U\2lwsl

2. http://www.corba.org/
3. Jla6oparopux flapa-uneJlbHbrx IaH(foprraaquoHHbrx rexHoJrorr{ft Hayrno-uccJreAoBareJrbcKoro

Bbrqr,rcJrlrreJrbHoro rleurpa Mf y http://parallel.ru
4. MPICH: a high performance and widely portable implementation of the Message Passing

Interface (MPD standard. https ://www.mpich.org/
5. Opurxuanrr craHAapra MPI : http ://www.mpi-forum. org/docs/docs.html.

8. MATEPI4AJIbHO-TEXHI{[IECKOEOEECTIEqEH}IEArlcqurrJrrrHbr
Jlerquonuble ayALITopI{}r, ocHarqdnnrre 4ocxoft (gnx rrrena r{Jrlr MapKepa), sxpanoM AJrt

rpoeKrlr.roHubx cv creM, npoerropoM lr noyr6yrou (420 -3, 43 0-3 ).
Ay,unropurr Alrfl, [poBeAeHI{s. sausrufr, ocrarq€uHbre coBpeMeHHbrMr,r uepconrrJrbnbrMr{

KoMlblorepaur.r, o6re4rEn€unrnrau B JroKaJrbHyro Bbrrrr,rcJrrlrreJrbHyro cerb lr yKoM[JreKToBaHHbrMr.r
ueo6xo4rEublM cLIcreMHbrM lr nprdKJraAubrM [porpaMMHrnr o6ecneqeur.reM (511-3, 100-3).



Pa6o.raf, [porpaMMa Alrcrl]rrrJrr.rHbr cocraBJlena B coorBercrBLtn c rpe6onauvrflMn O|OC
B O uo HaupaBJreHr.rro 3 8. 03 . 05 <ErasHec-r.ru(bopMarr.rKp.
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