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1. UEJTTTOCBOEHUTflMC\rrrrJrrrHbr
Ile.nn AncqnrlJrrrHbr: o3HaKoMJIeHHe cryAeHToB c rrpr,rnrllr[arrau ([ynrcq]ronr{poBanr{r r{

aKTyanbHblMlr rexHoJrorvrflNrv co3AaHlrf, paclpeAeJreHHbrx clrcreM, r.r3freulre ocHoBHbrx nonsruit
u IpI,IHII]IIoB pactrpeAenennofi o6pa6orxu AaHHbx ]r BbrcoKorrpor{3BoAr,rreJrbHbD( nrrqrcneurnft.

3 aAaqlr Ar.rcqrrnJrrrubr :
- Zsyrenue 6a3onrx [pLIHqI{noB cereBoro nsaur{oAeftcrBus [porpaMMHbrx c]rcreM,

cereBbrx [poroKoJroB, nau6onee pacnpocrpaHenubrx rr,rrroB apxr,rreKTyp pac[peAeJreuHbx
npunoxenufi, xouqenquft pacnpeAeJleHHbx KoM[oHeHToB vr npoMexyroquoft cpeAbr,
crarrAaproB, upolpaMMHblx rexHororraft Ia cpeAcrB parpa6orru pacrpeAeJreHHbrx c[creM.

- (DoprraupoBanlle rpaKTLIqecKr.Ix HaBbrKoB, ueo6xo4rarurx EJrs. paapa6orxn
rIapaJIJIeJIbHbrx nporpaMM c r.rc[oJrb3oBaHrleM craHAaprr.r3r{poBaHnoro uurep(feftca uepe4aur.r
coo6qeuuft MPI (Message Passing Interface) AJrs clrcreM c pacnpeAenennoft EaMrrbro.

2. MECTO Ar4CUtIIrJIlIHbr B CTpyKTypE OIIOI B0
,,{IEcquununa <PacupeAeJreHubre cIlcreMbD) HaxoArrrcr B BapprarueHoft qacrlr ocuonnoft

npo(feccuonalrHofi o6pasonarersnofi fiporpaMMhr rr ornocr{Tcs K A}rcq}mnr.rHaM no nu6opy.
[ucqunlnHa JIorfisecKLI n coAepxareJrbHo-MeroArirqecKr,r cBf,3aua c prAoM Teoperr{rrecKr,rx

AI40III{[JrI{H u rIpaKT}rK [peArrrecrByroqero nep]roAa o6yrenux, TaKr4x KaK
<flporpaunallpoBaHl4e)), <O6texrno-opueHTr{ponauurrft auarrr.r3 r.r nporpaMMr.rpoBaHr,re>r, <<Ba3rr
AaHHbIxD, <BrrqlrcnIaTeJlbHble crlcreMbr, cerll, TeJreKoMMyHr,IKaIIuu>>, lttx ycnelrrHoro ocBoeHllt
Kypca cryAeHrbr AoJrxHbI: 3uarb ycrpoftcrno v rpr.rHrlr.rnbr ([yuxquonr4poBaHrrfl 3BM,
ocHoBHbre KoMrIoHeHTbI oleparlr{oHHbrx cncreM, }rMerb npeAcraBJreur{e o 6agosrx aJrropr{TMax
rI cTpyKTypax AaHHbD(, yMeTb rrpr4MeHrTb {3brKr,r [porpaMMr,rpoBaHr4s BbrcoKofo ypoBH.rr.

,{ucqnnnzua <Pacupe4eJleuHble cl{creMbl), coBMecruo c .{pyrr,rMr.r Ar{cqurrJruHaMu,
cnoco6crnyet ycreruHoMy ocBoeHr.rro Ar,rcrlr4nJrr4H <?IT-uu{pacrpyKrypa rpeArpusrr,rs),
<<Cucreurr rIoMep)KKI,I fipuns'ttrs. peruennfi>, <Vnpaueuue l4T-cepBlrcaMr,r Ir KoHTeHToM)), a
TaKXe Aaet ueo6xoArlMble HaBbIKI,I Ar-[ Bbr[orHeHr,rs nrrnycrnoft xna-rruQzraqzonnofi pa6orrr.

3. KOMIIETEHIII4TIOEyTIAIOIIIEIOCT,OOpMI{pyEMbIE
B PE3yJIbTATE O CB O E Hnfl AUC\IrrrJrI,IHbI (M OIyJI f, )

B peynrrare ocBoeuvs, ptvrc;l\LrnJlllHbr o6yraroquficr gonxen o6na4arr cneAyrorquMu
KOMneTeHIIII'MVT:

o Cuoco6uocrbro pa6otarr c KoMlrblorepoM KaK. cpeAcrBoM yrrpaBJreur.rr nn(fopnaaqueft,
pa6omrr c unQoprvraryuefi vg pa3Jrraqrrbrx r.rcrotrnrrKoB, B ToM rrlrcJre B uo6a;rrutrx
KoMrbrorepnbrx cerrx (OnK-3);

o Cnoco6nocrblo llcnonb3oBarb ocHoBHbre MeroAbr ecrecrBenlroHa)nrHbx Ar.rcqunJrr.rg B
npo(peccuona.nruofi AesrerbHocrkr Arrfl TeoperfiqecKoro r{ 3KcrrepraMeHTaJrbuoro uccneAoBalvrs.
(nK-17);

o Cnoco6Hocrblo llcrloJlb3oBarb coorBercrBlroqr4ft MareMarlrqecxuft amrapar vr
HHcrpWeHTaJrbHbIe cpeAcrBa gnx o6pa6orKll, aHaJrH3a r,r cricreMaTlr3arlpwr nHSoprr,raqr,rH IIo
reMe lrccJre.qoBilrr.tx (nK- I 8).

B pe3ynbrare ocBoeHLIr ALIcqlI[nI{Hbr o6yrarorqr,rftcx, AoJrxeH AeMoHcrpr,rpoBarb
cre4yrorqne pe3yJrbrarbr o6pasonauux:

3narr: flprnqunu $yur<quonvrpoBanus. wrlfoprr,raqlroHHbx cereft nepeAarrrr AarrHbrx.
Ocrrosrr cereBbrx nporoKoJlon TCPAP; flougrue pacnpeAeJreHHbrx r.ru$opuaqiloHHbx cr{creM r{



Tpe6oBaHI,It K HI{M. Knaccu(fIErall[rc pacflpeAeneunbrx cr4creM no rrpr,rHrl]ruy opraHlrsar\ukr vr
rroruqecKl,IM ypoBHtM; MeroAu I,I TexHoJrorr{}r B3tMMoAeftcrsus KoMrroHeHT paclpeAeJrenHbrx
npunoxenufi; Knaccn(fuKarlurc pacnpeAeJleHHbD( Bbrrrr.rcJrlrreJrrubD( cr4creM; MeroAu
[oBLIIrreH]rt [poll3Bo,qureJrbHocrn BbrrrrrcJrrrreJrbubrx c]rcreM; floAxoAu K [ocrpoeH]rro
lapaJrJreJrbHbrx €urf opr,rTMoB.

Yprerr: AnanusrEpoeatr cyqecrByloq[e nu(fopuarlr{oHHbre cerv pr cr{creMbr;
Ocsal4sam HoBbre rlporpaMMHbre rexHoJrorull; CaMocrosreJrbHo lr3BneKarb floire3Hyro HaytrHo-
TexHl4qecKyo utttfopMallHlo ]r3 pa3nlrqHbrx r.rcrorrHr{KoB, flpr4MeHsrb r43}^reHHbre MeroAbr rrp}r
[poeKTr,rpoBaHr4]r paclpeAeJreHHbrx alropr,rTMoB.

BlaAetr: ConpeuenublMl,I cpeAcrBaMr{ }r I{HcrpyruenTap}reM parpa6orxra upuroNeuuft;
HasrrraMll I4crIoJrb3oBaHI4r coBpeMeHHbrx cpeAcrB pemeHrr.fl Bbrrrr.rcJrr,ITeJrbubx gara'r- Arrs.
gl,rcreM c pacupeAelennofi uaMsrbro.

4. CTpyKTypA rr coAEpxAHrrE ArrcqlrrrJrr,rHbr (MolyJrfl)
O6rqat rpyAoeMKocrb AHcqr{[JrHHbr cocraBJrrer 5 saqergrrx eA]rH]rq, l80.racoe.
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2. llpunqxnrr cereBoro
SSAI4I\,IOAEftCTBH'

7 3-4 2 6 8 4/50
a
J . Apxurerrypa

pacnpeAeJleHHbrx CprCTeM
7 5-8 4 4 2/50

4. OpraHr,rsaqux
MC)I(KOMNOHEHTHOTO

nsarauo4eftcrBt4r B
pacnpeAeJreHHbrx ctrcTeMax

7 9-12 4 8 t 2 7/58 Peftruur-
rcoHrponr J\b2

5. Texnolornn
pacnpeAeneHHbrx
npuroxenufi

7 l 3 -
1 8 6 4 1 0 5/50 PeftrzHr-

ronrponr J\b3

I,lroro no 7 ceuecmv 7 l 8 t 8 36 1 8/50 3aqer
6. Apxurercrypa

pacnpeAeJreHHbrx
BbICOKOnpoLt3BOAr,rTeJrbHbrx
CI,ICTEM

8 t-2 4 8 2/50 Peftuaur-
rcoHrponr Nal

7. OcHosHrre rtorulTr4f,
napaJrJlenbHblx turropI,ITMoB

8 3-4 4 8 2ls0 Peftruur-
roumoru J\b2

8.
Crangapr MPI 8 5-10 t 2 20 t 6 t2137 Pefirusr-

ronmoru J\!3
l,Iroro no 8 cevrecrDy: 8 1 0 20 20 32 t6/40 9rsanreH / 36

Bcero:
38 3 8 68 KP 34/44 3a.ret,

3rcgaruen (36)

Co4epxanne pa3AeJroB Ar;rcqlrnJrrrrrbr



JIEKUI,IU
llpunquuu cereBoro seaulroAeft crr;vtfl
Tuuosrre apxr.rreKTypbr pacnpeAeJreunbx crrcreM.
llpouexyrorluoe rrporpaMMHoe o6ecnerleur,re. Tuurr r{ MoAenlr nsazldoAeftcrB?rr B

pac[peAeJreHHbrx s]rcTeMax.
Texnonornn pacrpeAeneHHbrx npunoxenuft: CORBA, Microsoft DCOM,. ne6-

cryx6u,.NET Remoting, .NET WCF.
Texsonorrnn pacrpeAeneHHbrx npvroxeuuft: Kouqeurlr4r REST u RESTful ne6-

cepBr4cbr.

Pacnpe4ereHHbre clrcreMbr r,r pac[peAeJreHHbre BbrrrrircJreurirr.
OcHosHrre HaflpaBJreHr,r.f, pa3Brr"tkrfl, BbrcoKonporr3BoAr{TeJrbHbrx KoMrrbrorepoB.

flaparnenurax o6pa6orxa. Konee irepuas o6pa6orxa.
PacuapanneJlllBaHlre alropr{TMoB Ha ocHoBe AaHHbx. PacnapameJruBtur[e alropurMoB

Ha ocHoBe 3a,qaq. AnronrarraqecKoe paclapaJrJreJrlrBaur,re il rpaHlrrlbr npr.rMeHr{Mocru.
Cmngapt MPI. Mynrtrn.nar(popMeHHocrb I.I He3aBlrcuMocrb or s3brKa.
Klaccu$nKarlll{ Synrqufi MPI. FasoBble rl4rrbr AaHHbD(. I4nuguwrnsa\uLr r,r 3aKpbrrr{e

MPl-upoqeccon. KorrauylruraqlloHHble oflepaq]I]I Tr4rla (oorrKa-TorrKa). Konnerrr.rnsrre
onepaqull rrepeAaqlr AaHHbrx B rpy[ue [poqeccoB. Pa6om c rpyrrnaMr.r [poqeccoB vr
KoMMyHLIKaropaMI,I. flpousno4urre (nonsronaremcxne) Tr{rrbr AaHHbx. Vnarosxa vr
pac[aKoBKa. (DopnaupoBaHr{e rorroJrofr{r4 [poqeccoB.

JIAE OPAT OPHbIE 3 AJI'ITITfl .
Jla6paropnar pa6ora J\bl
Vacrr 1. Onpe4enenlle HacrpoeK Arrs uoArrrotreHr{r K noKaJrrnoft ceru r.r K cerr,r Internet c
rIcuoJIb3oBaHI,IeM yrprnr{Tbr ipconfig. IrlccneAonan}re BeporrHocruo-BpeMeHHrD( xapaKTepr4cr}rK

SparuenroB cerrl c l{clroJrb3oBaHr{eM yr}rJr}rrbr ping. I,IccneAoBaH}re rofioJrorilll (pparuenron
cerl,r c rlcnoJrb3oBaHlreM yrrlJulTbl tra cert.
Hacrs2.I,IcnonrsosaHlle KoMaH4rr netstat Arrs Lr31^renustafltut\br Maprupyrr4sa\uu r{ TeKyrqux
cereBbrx iloAKrroqelauill4cctreAoBaHr{e floAKrrotrenr.rft web-6pay3epa. Pa6ora c ftp-cepnepoM c
roMoulbro yrlrJrr.rrbr ftp. exe.
Jla6paropnaa pa6ora J\b2
Paspa6omrb KoHcoJIbHoe npr.rJroxenvre, peanr{3yroqee rexHoJror[ro KJrr{eHT-cepBep c noMorrlbro
coKeroB. Knr.Ientcras sacrb AoJrxHa cqHTbrBarb crpoKy c KJraBr{arypbr rr [epeAaBarb Ha cepBep.
Cepnepnax qacrb - oxl{Aarb noAKrroqeulre KJIueHToB, orKpbrBarb coeAr,rHeHr{e I{ BbrBoA}rrb Ha
gKpaH aApec KJII{eHTa }I [pr4H{Tyro crpoKy. Aapec cepBepa fiepeAaercr [porpaMMe B KaqecrBe
rrapaMeTpa.

Jla6paropuar pa6ora J\b3
Ha ocHoBe na6opatopnofi pa6orrr }lb2 co34arb rrpororr,rr pacrpeAeJrenuoft cprcreMbr,
ssauraoAeficrnyrorqefi rocpeAcrBoM Bbr3oBoB yArrJreHHhD( rrporleAyp (RPC). MexaHr.rsM RPC
ncrronb3yer coKerbr TCP/P B KarrecrBe rpaHcrroprHoro cJrof,.
Jla6paropnar pa6ora Ns4
Pearr.rsonarb ilIropI,ITM craHxponusarJr4r4 BpeMeH[ MeroAoM Kpucrzaua B rleuTpaJrr.rgonannofi
paclpeAeJrennofi cr4creMe.
Jla6paropuar pa6ora J\b5
3uarouctno c MPI. Hacrpofira cpeAbr uporpaMMr.rpoBaHrrr. Hanzcaru rporp€rMMy Arrs.
onpeAeJreHnx o6qero qlIcJIa npoqeccopoB (MPI_Comm_Size), r4HAr.rBr4AyaJrbuofo HoMepa
rpoqecca (MPI_Comm_Rank), BbIBoAa I{MeH y3rloB Knacrepa (MPl_Get_Processor_Name).



Jla6paropnar pa6ora J\b6
Hanracatr rporpaMMy, ncrroJrb3yr 6norrnpyrorqre KoMMynr,rKarlroHnue (fynrqzu (MPI_Send,
MPI_Recv), peafiu3ylotqylo a[rop[TM nepeAaril{ AaHHbrx no ABytnt KoJrbrIaM: HeqerHbre
lpoueccopa o6pasyror 1 xonrqo, qerHbre - BTopoe.
Mo.qu(brqupoBarb nporpaMMy, rcrrorrb3yro (pynrquro MPT_S endrecv.
Jla6paropuan pa6ora Nb7
?lcnonrayx (pynrquu MPT_Rcast/MPI_Gather/MPI_Allgather/IVIPT_Scatter Harrr{carb
[aptulJrenbHylo [porpaMMy, peaJrr,r3yroqyro [apa.JlJlenrnrrft anropr,rrM cKanrpuoro yMHoxeHr.rt
BeKTOpOB.

Jla6paropnar pa6ora J\b8
1) Peanr,I:oBarb [ocJleAoBareJrbHufi amopurM yr{HoxeHr,rr Marpr.rrlbr Ha BeKTop, rroJrfr}rrb
3aBI{CI,IMOCTb BpeMeHr.r peaJrr{3arl[r4 ulJrropr,rTMa oT pa3Mepa MaTpr{qbl.
2) PeannsoBarb rlapaJlnemnrrfi crpoquo-oprdeHTl{poBannrrft anropuTM yi\{HoxeHr{r Marprrrlbr Ha
BeKTop, BbrtIrrcJII,ITb BpeMr peaJrrr3arllrlr aJrroplrrMa Ha 2, 4, 8 [poqeccopax Ans pa3Mepa
Marpr{rlbr or 100x100 ao 1000x1000.
3) Bsr.rracnilTb ycKopeHlle u eS(perrunuocrb napaJrneJrbHoro aJrropr,rrMa rro cpaBneHr4ro c
[ocJIeAoBaTeJrbHbrM B 3aB]rCr{MOCT}r OT pa3Mepa MaTpr.rrlbr.
Jla6paropnan pa6ora J\b9
1) PeanusoBarb IlocJleAoBareJrbHuft arropzrM yNfHoxenr,rr Marpr.rrlbr Ha MaTp]rqy, roryrrlrrb
3aBLICT4MOCTb BpeMeHlr peaJlr,I3arllrlr aJrfopr{TMa oT pa3Mepa MaTpr.rrlbr.
2) PeanraroBarb napalJreffinrrft aJrroplrrM yr\ffioxeur.rr Marpr,rrlbr Ha Marpr,rrly B cJrfrae, xor4a 1
Marp[Iqa crpouuo-crorlcro, a 2 - \enuKoM pacupeAeJreHbr rro [poqeccopaM, Bbrrrr,rcJrr,rrb BpeMs
peaJIH3aIIutI aJIropI,IrMa ua 2, 4, 8 npoqeccopax Ans pa3Mepa Marpprqbr or 100x100 ao
1000x1000.
3) Brr.ruclllTb ycKopeHl{e I{ s(f(ferrrannocrb rrapaJrJreJrbHoro €urrop}rrMa no cpaBHeHr,rro c
IIOCJTeAOBaTeJTbHbTM B 3aBr,rcr.rMocTr,r oT pu}3Mepa MaTplrrlbr.

5. OEPA3OBATEJIbHbTE TEXHOJIOTUU
. JIeKIILIoHHo-ceMI{HapcKarr cr,rcreMa o6yrenux (rpanuqnoHHbre JreKrlr.roHHbre vr

na6oparopurre sauxtnx) ;
o o6frenl4e B MaJIbrx rpyrluax (nrrnomrenue na6oparopubrx pa6or B Fpyrrrax r.r3 AByx unlr

rp0x.reuonex);
o MacreP-Knaccbl (4err,roHcrpaqnr Ha na6oparopHbrx 3aHrrr4f,x rrpr.rHrlr,rrroB pacrrera vr

npoeKTr.rpouanvrfl. orrrr{}recKr{x Aeraleft u orrrr,rqecKux cucreu);
. npI4MeHeHIle MyJrbrlrMeAr,ra rexnonornft (upone4enne JreKrllrouHbrx zalrrsrnit c

rIpIdMeHeHLIeM KoMrlblorepHbrx rrpe3euTallr,rfi Ia AeuoHcrpaq]ronubx ponr{KoB c floMorqbro
npoeKropa unu 3BM);

. uu(boprvraIIpIoHHo-KoMMyHI4KaII?IoHHbre rexHoJron4lr (upuueneuue uusoprr,raqfiounbrx
TexHoJIofI4it ws, MoHlrropr{Hra rercyrqefi ycrreBaeMocrrd cryAeHToB H KonTpons ruauuft).

6. OrIEHOrrHbrE CPEACTB A AJr[ TEKyTTIETO KOHTPOJTfl
yCITEBAEMO CTII, [pOME]ItyTOrIHOfr .q,rrnCTAUIIU IIO IITOIAM

o cB o EH lrfl ilnCIl r4[IJII,IHbI rI yTIEEHO -MET O,{I,IqE CKO E OEE C TIETTEHI4E
CAMOCTOTTTEJTbHOfr PABOTbT CTyAEHTOB

a) Bonpocrr r peftrnHr-KoHTpoJrrc:



ceMecrp 7
Peilmuue-rcoumponu NbI

1. Mo4enr OSI: o6ilu{e [oJrox{eHrdr Lr Ha3uarreHne, xapaKTepr,rcrr{Ka AeKJrap[pyeMbx yponneft
cereBoro ssauN{oAeft crBrrr.

2. Cter TCP/P. Cryyrrypar4 ocuoBubre rrporoKoJrbr. ConocraureHlre creKa TCP/IP r,r MoAenlr
OSI.

3. TpancuoprHble fiporoKoJrbr TCP/IP: HrrHarreur,re r,r KparKar xapaKrepucruKa. Karr.re us
uepeqlrcrexHblx [pI,IJIoxeHufi uoxuo peaJIIBoBarr na TCP, a Karr,re - ua UDP: a) nepe4aua

Qaftnon; 6) uepe4a.ra reKcroBbrx coo6ruennff; n) esarril{oAeftcrBr4e c 6asofi 4armrx; r)
ayAI,Io- LI BlrAeo-Tpancnflrp4fri 4) slerrpoHnilr rroqra.

4. Agpecaqur n lP-cersx. Tunrr aApecoB lr lrx flpeAua3HatreHue. Kuaccrr IP-cereft.
5. Pacnpe4eneHHble cracreMbr. Tpe6onauus [po3patrHocrr{, orKpbrrocrr4 r.r Macrrrra6upyenrocrn

AJrr pac[peAeJreHHbrx c]rcTeM.
6. Pacnpe4eueHHbre clrcreMbr. Knaccrlpuraqux uo4erefi cereBofo nsar,ruo4eficrBrdr rro

[pr4Hrlr4rry opraHr.r3arlua.
7. Pacupe4eleuHble cl{creMbr. Knaccu(furaqnr uoAerei cereBoro nsaur{oAeficrBvrfl. rro

JrorlrqecKr,rM ypoBHrM.

Peilmuue-rcoumponu Ne2
l. flonsrne [poMexyro.rHofi cpeAbl cereBoro esarEuo4eficrB]rs. Oyurqnz upouexyrouuoft

cpeAbr B pac[peAeJreHHbrx cr{cTeMax.
2. Traurr nsauNloAefic;rBvrs. B pacflpe,qeJreunblx clrcreMrx: cunxponuoe / acr,rHxpoHHoe,

coxpanHoe / necoxpauuoe.
3. MoAelr nsafiMoAeftcrBllfi KoMTIoHeHT pac[peAeJreuuoft cLrcreMbr Ha ocuoBe o6uena

coo6ulenusir,rn. Mexanrasu pa6orrr, tpyurquu [poMexyroqnofi cpeA6r, [per.rMyrqecrBa r.r
HEUOCTATKI,I.

4. MoAelr RC (ya-euHoro BhBoBa npoqeayp) KaK ocHoBa peaJrlrsarlrlr pacilpeAeJrenuoro
nsalrl,{oAeftcrBl{s. IlpeurrayrUectna. Heo6xoAuMble KoMrroHeHTbr }r orreparlI,ru. flpo6nerrnrr
pearrlrarlnu RPC.

5. YAaleunoe ssauilIoAeftcrBlre Ha ocnoBe RMI. Pa3rr,rw.re MexaHr.r3Mon RMI v RPC.
Hagna.reHue rlocpeAHuxa (proxy), rapraca (skeleton), ceplrurJrr,r3arl]ru r,r .qecepuurtrsa\Lru.
flpo6nervru RMI.

6. Cnequ(llrxaqru CORBA. Ilpe4uasHaqeHr,re r4 ocHoBHbre KoMrroHeurbr.
Peilmuuz-xoumpono Nb3

1. Texnonorux Web-cnyx6. Ornil.rr.rreJrbnbre treprbr r.r [per.rMyrrlecrBa. Ilpororol SOAP.
2. Texuonorfis Web-cnyx6. Mexauugtrr uy6nuxaquu v o6uapyxenur cepBr{coB B

pacflpeAeJrenuoft cpe.qe. Tlrurr rporpaMMHoro B3ar,rMoAeftcrnzx n Web-crryx6ax.
3. BoguoxHocrll cpeAbl .NET AJI.ff opranusarryfl4 pac[peAeJrenHoro neaunao4eftcrBvrfl: MSMQ,

ASP .NET Web services I4 .NET Remoting. Kpatxax xapaKrepr,rcrr4xa lr orJrr{trnreJrbHbre
oco6ennocrr.r.

4. Oco6esHocrl,I KoHlleuqura REST npll npoeKTlrpoBaHr,rr{ pacnpe.(eneHHoro sgauN{oAeftcrBus.
Cpanneuue RESTfuI u XML ne6-cepnucon.

ceuecrp 8
Peilmuuz-rcoumponu NeI

1. Karrae cylqecrByror eAr,rHr,rrlbr lrcMepenr,rr npor,r3BoAr{TeJrbHocrr.r? flpranegnre r{3BecrHbre
Bau oqeHxr.r upor{3BoAr,rreJrbHocrr,r BbrrrlrcJrr.rreJrbHbrx c}rcreM.



2, flpnne4nre xlaccu(fuxaqlrlo BbIcoKoIrpoI,I3BoAI,ITeJrbHbrx Bbrrrr,rcJrlrreJrbHbx crrcreM no
opraHLI3aIIu[ ofieparr{snofi naMsrra. Vraxr.rre Aocror,rHcrBa }r HeAocrarKr,r KaxAoro KJracca
cucTeM.

3. flepevucnure apxl,rreKTypbr Bbrrrr,rcJrr,rreJrbuhrx clrcreM coilracuo rnaccu(lnxaquu OnHnna.
4. [aitre cpaBHIareJIbHyIo xapaKTepl,Icrr4Ky MoAentM [apaJrJreir]r3Ma AaHHbrx r.r napzurJreJr]BMa

3aAaq.
5. C(foplaynupyftre o[pe,qeJleHr.re creleHr.r flapaJrJreJr]BMa aJrropr.rrMa, ycKopeHr{r vl

s(f $exrr,rnnocrr,r [apanJreJrbHofo aJrrop]rrMa.
6. Onpe4ewtre cpeAuloro crerreHb rraparureJrlcMa anropr{TMa cqBatrriaHvs., cKaurrpnoro

yMHOXeHITT BeKTOpOB, yMHOlKeHr,rr MaTpr,rrlbr Ha BeKTop.
7. IlpzneAure flp]rMepbr zlJrop]rrMon, o6ra4arou]rx [.qe€rnrnofi creuenbro rrapaJrJrenr{3Ma.
8. BrrneAI,rre Qopuyny 3aKoHa ArrrAals r{ iloscHr,rre ee npaKTr.r.recxufi cMbrcJr.

Peitmuuz-rcoumpona J&2
1. flpune4Ilre npuMepbr JroKnJrbHbx u mo6amHbrx KoMMyur.rKarlrroHnrx (fynxqIEfi MPI.

Ornn.rue 6noxupyroquxcs u ne6lorr,rpyrcrqrdxcr Bbr3oBoB
2. Oyurqur.I uHuqrz'uru3arJurs. tr 3aBeprrreulrs MPI [porpaMM. Onpe4elerure KoJruqecrBa ]r

paHra rpoqeccoB. llpurraep.
3 . (Dyurqru upueua,/uepeAaqu coo6qeuufi MexAy orAenbHbrMr,r upoqeccaMr,r.
4. fpytuonue (xolnexrunHue) nsanurogeftcrBrrr. Paccrrnxa rleJroro coo6rqeruE rpoqeccaM.

C6opra AarrHhrx or rrpoqeccoB.
5. fp5mnoerre (xomtexrunnue) nsaunao4efiorBr4fl: Paccrurra qacreft coo6qeuux npoqeccaM.

C6opra qacreft coo6qenns c rpoueccoB.
6, OyurquH [oAAepxKI,I pacnpeAeneHHbrx onepauuft: BbrrroJrHen]re rno6amnrx onepauuft c

Bo3BparoM pe3yJlbraroB B rnaeuufi rrpoqecc, BbrrroJrHenr{e rno6alrnsrx ouepaqufi c
Bo3BparoM pe3ynbraroB Bo Bce rrpoqeccbr. Cunxponu 3ulurfi. npoqeccoB.

Peilmuuz-rcoumpona J@3
l. Tuurr AaHHbrx n MPI: 6asosrre u npor,I3Bo.qHbre. Cnoco6u KoncrpyrapoBaHus rrpor,r3BoAHbrx

rr4roB. flpuueprr.
2. Vnarosxa r pacrraKoBKa AaHHbrx s MPI. flpNir,rep.
3. fpynnrr rpoqeccoB. CosAaure HoBbu< {pynr. flonyrenne unsopl,raquu o rpyrrnax.

Ilpurvreprr.
4. Kotrlrr,ryuut<aropbl. flousrue LIHTpaKoMMyHrrKaropa u lrHTepKoMMyHr.rKaropa. CosAauue

KOMMyHI{KaTOpOB, yAaJIeH}Ie KOMMyHr,rKaTOpOB, Orreparluu HaA KOMMyHTAKaTOpaMT{.
Oynrquu Ars r,rHrepKoMMyulrKaropoB. Ilpuueptr.

5. Tononorrau upoqeccoB. .{eraproBa rouoJrorux. Oyurqfir cABr,rra. Oynrqux paz6uettux.
flpuuepu.

6. Touororru rpoqeccoB. Touonorut rpaSa. Oynrquu 4nx pa6orbr c rorroJrorprefi rpaQa.
(Dynrqur oupeAeireH us. Trfira roloJron{r{

6) celrecrp 7
Borrpocbr K 3arreTy:
l. Mo4elr OSI: o6rque IroJIo)KeHLrs. u :aa3na'rreHlre, xapaKTepucrr.rKa AeKJrapfipyeMhrx yponneft

cereBoro nsalrl4o.ueft crBtrs.,
2. 'Crer TCPAP. Crpyxrypa u ocHoBHbre rrporoKonrr. ConocraBJreulre creKa TCPIP r,r MoAeJrr{

OSI.
3. TpaucnoprHble [poroKoJlbr TCP/IP: HrrHaqeHr,re r{ KparKair xapaKTepncrr.rKa. Karue ug

rtepequcreHubrx [pr.rJroxeHnfi ruoxno peaJrr{3oBarb na TCP, a Kaxr,re - ua UDP: a) nepe4ava



Qaftnon; 6) nepe4aua reKcroBbrx coo6qeuufi; n) nsaurrao4eficrnr.re c 6asofi 4auurx; r)
ayAI,Io- I,I BlrAeo-Tp ancwllus; 4) enerrpoHHzrr [orrra.

4. A4pecaqr,rr n IP-cersx. Tunrr aApecoB r{ r,rx ilpeAHa3gatreHve. Knaccrr IP-cereft.
5. Pacnpegeleulrble cllcreMbr. Tpe6onanra{ flpo3parrrrocr]r, orKpbrrocrr{ u ruacrura6rEpyeMocrrr

AJIfl pac[pe.4eneHHbrx cr{cTeM.
6. PacnpegeneuHbre c[creMbl. KnaccuSuraqna uo.uereft cereBoro ssailndo,qeficrBlrr uo

rrpr.rHrllrfly opf aHr.r3arluu.
7. Pacnpe4enegHble cl{creMbl. Kraccn(pmaqux uogenefi cereBoro nsauruo4eficrB[.s uo

IornqecKklM ypoBHrM.
8. flousrue upoMelryroqnoft cpeAbl cereBoro ngarnrraoAeficrBlr.fi. OynrqrEra nporrrexyrovnoft

cpeAbr B paclpeAeJreHHbrx clrcTeMax.
9. Tr.Iurr nganIrloAeftcrBr4.f, B pac[peAeneHHbrx c]rcreMrx: czrxpounoe / acr,rHxpoHHoe,

coxpaHuoe / necoxpannoe.
10. Mo4enr ssaplil{oAeficrBI4.fi KoMrroHeHT paclpeAenennofi c}rcreMhr Ha ocHoBe o6uena

coo6rqelrrsuru. Mexauusu pa6oru, (pyurqulr rpoMe)Kyrouuofi cpe4hr, ilper,rMyrqecrBa r.r
H9.IIOCTaTKIII.

11. Mo4enr RC (yo*eHHoro BbBoBa upoqeayp) KaK ocHoBa peaJrlr3arlrdu pacrpoAerroHnoro
nsauraoAeftcrBus. flpenraylUectna. Heo6xoALIMbre KoMrroHeHTbr r.r oueparlr4u. flpo6lenru
peaJrr{3aqr.rr RPC.

12. VAaneuuoe nsal,Il{oAeftcrBr{e Ha ocuoBe RMI. Pasnrrrr,re MexaH}r3Mon RMI 14 RPC.
HasHa'reHI,Ie rocpeAHura (proxy), rapraca (skeleton), ceplraJrr,r3arlnvr v recepprurvzartuu.
flpo6nenau RMI.

I 3. Cnequ$r,rKarlru CORBA. flpe4nasuau eHue u ocnoBubre KoMrroueHrbr.
14. Texno.rroms Web-cnyx6. Otfft.rzrerbubre rreprbr r.r flperrMyrrlecrBa. flpororo.u SOAP.
15. Texnororus Web-c.uyN6. Mexanr,rsl,r ny6rnraqnu v o6uapyxeunx cepBr,rcoB B

pac[peAeJlennoft cpeAe. Tnurr [porpaMMHoro B3ar.rMo4eftcrsus n Web-crryx6ax.
16. Bogrraoxnocrl,I cpeAbl .NET Air{ opraur43a\uu pac[peAeJreuHoro sgaul,roAeftcrBr.r{: MSMQ,

ASP .NET Web services u .NET Remoting. Kpamax xapaKTeprrcrr{Ka r{ orrr4rrr,rreJrbHhre
oco6ennocru.

17. Oco6enuocrl,I Kourlerrlur REST rplr [poeKTr.rpoBaur,rr pacupeAeJreHHoro esam,roAeftcrB]rr.
Cpanneuue RESTfuI u XML ne6-cepnncon.

ceuecrp 8
SrcsaM eHarlrroHHbre ga1asu..

1. Hauurnrte rporpaMMy, lrcroJlb3yt 6ror<upyrorque KoMMyHfiKaqHoHHhre (pyurquu
(MPI-Send, MPI_Recv), peamnsyroqFo cneAyroqrfi a;rropnru: Ha HyJreBoM npoqeccope
I,Iul4lll{tur}r3}rpyerct nepeMenHil{ (float a); uynenoft upoqeccop pacchrJraer rrepeMeHHyro a
BceM rlpoqeccopaM, BKrloqa"s caMoro ce6q [ocJre rroJrfreur.rf, nepeuennofi a Bce
[poqeccoprt uptl6annrror r neft csoft uu.ryInu4ya-urnrrfi HoMep r,r [epeAaror Ha nylenofi
lpoqeccop; nyneeofi rpoqeccop lroJlfraer or Bcex [poqeccopoB AaHHbre r4 BbrBoAur Ha
gKpaH n (lopuare: HoMep [poqeccopa, flepecJranHoe r.rM 3narreHr.re nepenrennofi a.

2. Hanuruure [porpaMMy, I,IctIoJIb3yr 6norupyrorque KoMMyHr4KarIvoHHbre (fynxq[rE
(MPI-Send, MPI_Recv), pearl,I3ylouyrc aJlropfirM nepeAaqr AaHHhrx rro KoJrbrly:

' oqepeAHofi npoqeccop Ao)Kl4Aaercs coo6rqeur,rs or npeAbrAyrrlero r.r noroM nocbrJraer
cneAyroqeMy rpoqeccy.

3. Hanrarurate uporpaMMy, r{crroJrb3yr KoMMyH}rKarIrroHHbre ([ynrr1ru (MPI_Isend, MPI-Irecv),
rlepeAaroqyro AByr\{epHbrfi raaccrEe Me)KAy ABytvtI rrpoqeccopnM]r.



4. Hanr,Irurare nporpaMMy, r4cnoJrb3yr KoMMyHI{KarIrroHHyro Oynrqrrc (MPl_Sendrecv),
peaJILI3yIoqyIo turropurM nepeAalrlr Aarrubrx rro KoJrbrly: oqepeAHoft npoqeccop Aoxr4Aaerct
coo6uen[s or rrpeAbrAyrqero r{ uoroM [ocbrJraer cJreAyroqeMy rrpoqeccy.

n) CavrocroffTeJrbHafl pabora cryAeHToB (cervrecrp 7):
1. flo4roronra K TeKyrqgMy KoHTpoJrro u npoMexyro.ruoft arrecrarlr,rrd.
2. Ilo4roronra x na6oparopHblM pa6orau u o(fopiranenr.re orqeroB rro pe3yJrbraraM vB

BbInoJIHeHlIrI. KOnrpOnr OCyqecTBJrrercs, Ha 3aHsrr,Inx B BI4Ae ycrHbx orBeroB Ha Borlpocbl
upeloAaBaTeJrff IIo coAepxaHilro oTqeTa.

3. Pa6ora c AorloJlHuremnoft Jrlrreparypoft uo BorrpocaM, BbrHeceHHbrM Ha caMocrorreJrbHoe
r{3freHr,re. Kourponr ocyqecrBn fler cs, Ha 3aqere.

CaprocroqreJrbnafl pa6ora cryAeHToB (ceuecrp 8):
1. flo.qroronxa K TeKyrrleMy KoHTpoJrro lr [poMexyrovnoft arrecrarlu]r.
2. floArorosxa x na6oparopnbrM pa6orarvr It o(popnaneulre ortreroB no p$yJrbraftM r43
BbIIToJIHeHI{f. KonrpoJrb ocyqecrBJlterct Ha 3arrflTlrflx B Br{Ae ycrHbrx orBeroB Ha Bo[pocbr
[perroAaBaTeJur no coAep)Kturr4ro oTqeTa.
3. flo4rotonra rypconofi pa6orrr r ed olpopIr,rJreHr{e. Konrponr ocyrqecrBirserc.rr Ha 3arrl}rre
xypconoft pa6oru B BLIAe ycrnbrx orBeroB Ha Bo[pocbr rrperroAaBareJrr rro coAepxaHr4ro
pa6orsr.

4. Pa6ora c AolloJlsutemnoft nureparypoft rro BonpocaM, BhrHeceHHhrM Ha
caMocrorreJrbHoe H3yqeHr.re. Konrpolr ocyrqecrBJrtrercf, Ha oK3aMeHe.

PacnpegeneHl{e B}rAoB caMocro.flremHoft pa6orrr rro ptBAeJraM Ar,rcqu[Jrrirgbr na o6a
ceMecTpa:

Irb
nlrr Pa:Ae;r Ar{cqu[nr.rubr

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

I BsereHr,re B .rllrculrnJrlrHv 2
2. flpnuqunrr cereBofo sgar,rldoAefi crBlrt 2 4 2
3 . Apxurerrypa pacupeAeJreHHbrx clrcreM 2 2
4. Oprannsaqr{r MexKoMnoHeHTHoro

ssazl\aoAeft crBr.rff B pac[pe.{eJreHHbrx c}rcreMax
4 4 4

5. Texnonoruu pacnpeAeJreuuhD( npunoxenprfi 4 2 4
6. Apxurexrypa pacilpeAeJreHHbx

BbICOKOrIpOII3BO.{I,ITeJIbHbX CLICTeM

4 4

7. OcuosHrre tton,grl{t [apzlJrJreJrbHbD( aJlrop]rrMoB 4 4
8. Crauaapr MPI 4 8 4

Bcero 26 l 8 24
r) IlpuuepHbre reMbr xrypcoBbrx pa6or (cervrecrp 8)
1. Mo4enupoBaHrre paclpeAeJrennoft clrcreMbr o6ulux AoKyr\{eHToB
2. MogenrapoBanr{e pacrrpeleneusoft c]rcreMbr MoHr,rropr{Hra
3. Mo4elupoBaur,re lrHTefparluonuoft urr,rHhr
4. flpororuu pacupeAeJreunofi crrcreMBr Ha ocnose RPC
5. Ilpororun pacnpeAenennoft cr{creMbr na ourone RMI
6. llpororuu pacrpeAeJrenuoft clrcreMbr Ha ocHoBe ne6-cepnzcon
7 . Eu6rvorexa noAAepx(Kr,r paclpeAeJreHHhx rpansarqzft
8. .Eu6.rrnoreKa recrlrpoBaHfir paclpeAeJreuHbrx nprEnoxenrnft

7. YTIEEHO.METOAIIqECKOEI4I,IHOOPMAUTIOHHOEOEECIIEqEHT4E

AtrcqnlJII,IHbI



a) ocnonuafl Jrrrreparypa
l. Anronon, ArercauAp Cepreeszq. TexuoJloflru uapaJrneJrbuoro [porpaMMr,rpoBaHr.rs

MPI ra OpenMP : yre6noe uoco6ue AJrr By3oB rro HarrpaBreur4sM 010400 "flpurla,4na.r
MareMarLIKa n uuQoprr,rarI4Ka" r 010300 "Oyn4aueuraJrbHrur unQoplaarvKafi unqpoprraarylouHbre
TexHoJlorurn" / A. C. Anronon ; Mocroncrufi rocyAapcrBennrrfi yHlrBepclrrer r,rMeHrr M. B.
Jlouonocona (Mfy) ; aBr. rrpeAr.rcJr. B. A. Ca4onuuuuft Mocxsa : Mocroecxuft
yHr.rBepcr4rer (MfY), 2012 .- 339 c. : ,rfi. - (Cyuepxorr,rrbrorepuoe o6pasoraune) .-
Er.r6nuorp. : c. 333 -33 4 .- ISBN 97 8-5 -2t I -063 43 -3 .

2. Ocnonrt rapaJrJreJrbHoro nporpaMMrrpoBaHur [Snerrponnrfr pecypc] / Eoraq0n K.IO. -

M. : EI,IHOM,20I3.

3. Molenu ilapaJrneJrbHoro rporpaMMr,rpoBaHrar [3nemponnrui pecypc] / Oe,qoron 14.8. -

M. : COJIOH-IIPECC, 2012.
4. Bomosa T.B. Pa:pa6orxa cllcreM pacnpeAeneuuofi o6pa6orxu AaHHbD( [Srexrpouurui

pecypc]: yre6uo-rr,reroAr.rqecKoe noco6ue/ Bomona T.B., Hacefixuua JI.O.- Snerrpon.
reKcroBble AaIIHbre.- Opeu6ypr: Open6yprcruft rocyAapcrBeHHbrfi ynunepcurer, 35C ACB,
2012.- 330 c.

5. Bono4ypuua V.n. llpoerrrapoBaHr.re KoMrroHeHToB paclpeAeneHHbx
rnQoplaaql{onHbrx c}rcreM [Snerrponnuft pecypc]: yre6uoe noco6ne/ Bolo4yprana Ll.fI.,
Bonrona T.B.- 3nenrpon. reKcroBble AaHHbre.- Open6ypr: Open6yprcrrafi
rocyAapcrBenurrft yHrBepcr.rrer, 9EC ACB, 2012.-215 c.

6) gono.rrurrerbHas Jrrrreparypa:
1. Kapuon A.C. Teoperr,rvecrue ocHoBbI rr [parT[qecKr.re uo,qxoAbr nocrpoeur{t

paclpeAeJleunblx Bbrtrlrcnr.rreJrbnbx cr{creM [9nerrponnrni pecypc]: yre6no-MeroA[rrecKoe
noco6ue/ Kapuon A.C.- 3nerrpou. TeKcroBbre AaHHbre.- M.: Poccnftcrnfi rocy4apcraenurrft
ynr,rBepcr,rrer r.rHuoBaqr,roHHbx rexHoJror{ft u npe4upr.rHr.rMareJrbcrna,2012.- 48 c.

2. Boraqdn K.IO. Ocrroesr rapanJleJrbnoro nporpaMMr,rpoBaHrax [Srerrpouurrfi pecypc]:
y.re6noe uoco6ue/ Boraq€n K.IO.- 3nexrpon. reKcroBbre AaHHbre.- M.: EI4HOM.
Jla6oparopus, g:na:rruir, 201 5.- 3 43 c.

3. Mo.qenz pacrpeAeJreHubrx Bbrrrr.rcJreHr,rft [3nerrponnrrft pecypc] / Tonopron B.B. - M. :
OI,I3MATJMT,20ll.

n) IIporpaMMHoe o6ecue.reHue u llnrepner-pecypcbr:
1. http://www.w3.orgl2\l2lwsl
2. http://www.corba.org/
3. Jla6oparopuxflapatneJrbHbx un(loprr,raqlroHHbD( rexnoJrorufi Hayruo-rrccJreAoBareJrbcKoro

Bbrrrr.rcJrrirreJrbHofo rIeHTpa Mfy http://parallel.ru
4. MPICH: a high performance and widely portable implementation of the Message Passing

Interface (MPD standard. htps ://www.mpich. org/
5. Opurnna-nu craHAapra MPI: http ://www.mpi-forum.org/docs/docs.html.

8. MATEPI,IAJIbHO-TEXHI,IqECKOEOEECTIETIEHIIEAI,ICUUIJIIIHbI
Jleruuonnble ayAllTopur4, ocHilq€nsrre gocxoft (,una uera ?rJrlr MapKepa), erpauoM .unt

rIpoeKIIIroHHbrx clrcreM, rpoeKropola z uoyr6yxorr,r (420-3, 430-3).
' Ay4Iaropuv Na rIpoBeAeHI,It zavrttuit, ocualqeuHrre coBpeMeHHbrMr{ [epcoHaJrbubrMrl

KoMrlbloreparrau, o6re4un€nnrnru B JroKaJrbnyro BhrrnrcJrr{TeJrbnyro cerb r4 yroM[JreKToBarrHbrMr.r
ueo6xoAurr,rblM cl{creMHbrM }r np}rKJraAHbrM [porpaMMnrna o6ecnetreurireM (511-3, 100-3).
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