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I. HEJIH OCBOEHHSA JTHCITHTLTHHBI

Hem arcnHnInnLL 03HAKOMICHHE CTYICHTOR ¢ NpHHIHTaMy DYHKIMOHHPOBAHUA ¥
AKTYATLHEIMI TCXHONOTHAME CO3AHKS PACTPENENSHHEIX CHCTEM, HIYYCHHE OCHOBHEIX NOHNTHI
H NIPUHELMNOS pactipeacaciiol oOpaloTin AaHHEX H BHCOKOTPORIBOANTEALHBIX BRMHCICHNI.

3asaun ANCINILIHILL

- Mayuenne Bu3orbiX OPUHIMIOE CETEBOrO BIAMMONCHCTRAA MPOrPAMMHEEIX CHCTEM,
CCTCBRIX NPOTOKOMOR, HAubOMCe PACHPOCTPAHEHHALIX THMOB ABPXHTEKTYP PACIPENEICHILX
UPHAOKCHHE, KOHUSHUMIT pachpelefieHHEIX XOMIOHCHTOB H  NPOMEXYTOMHON  Cpeil,
CTaHIBPTOB, TPOrPAMMHEIX TEXHONOIHH W CPERCTE PAIPalbOTRY PACTIPCACTCHHIX CHCTEM.

- QopMupoBanHe NPAKTHYECKHX HABLIKOB, HeobXomMmix ans  paspaborxn

NapanneikiblX OpOrpaMM ¢ HCIONLIOBAHHEM CTAHIAPTHIMPOBAHHOIO WHTepdeiica nepensty
coodmenwit MPI (Message Passing Interface) i cucrens ¢ pacnpejenentoi naMaTsio,

2. MECTO JHCHHILTHHBI B CTPYKTYPE OO

Ancumiuiara «PacipecCHEEIC CHCTEMbBD) HAXOAMTCA B BAPHATHRHOH W&CTH OCHOBHOFM
npodeccHoHATEROR 0GpaloRaTEILHOI NPOrPAMME! B OTHOCHTCH K JHCUMIUIMIAM NO BRGOPY,

JHCUHIUINRG AOTHYECKH ¥ COACMKATENEHO-METOIHICCKH CBSIANA C PAIOM TCOPETHYCCKHX
AMCUMUNNH M NPAKTHK  OPEAICCTRYIOWESre  mneproan  ofydemms, ToKknx  Kax
«ITporpammuposannes, «OGEEKTHO-OPHEHTHPOBANNLIN AHATH3 B NporpaMMEpoBanHes, «Bais
JRHHEX Y, «BSrACTATENBHEIC CHCTEMBL, CETH, TeleKoMMyHBKanuy, [[18 yenemioro ochoenns
Kypca CTYASHTH AOMKHBEL 3HATL YOTpOHCTEO ® npuaunns  QyuxunomHposamns DBM,
OCHOBHBIC KOMITOHCHTHI ONEPALMOMHEIX CHCTEM, HMETE IIPE/ICTARNCHAE O DAIOREIX ANTOPHTMAX
H CTRYKTYPAX JEHHBIX, YMCTh OPHMEHATS FILIKK NPOrPAMMHPOBAHHUR BRICOKOIO YPOBHA.

Jucnuniusa  «Pacnpenesiennule CHCTEMBIY, COBMECTHO ¢ APYIHMH  JIHCIIMILTHHAMM,
criocobeTByeT  yenewnomy ococmmo  mucmmnmns  «HT-undpacipyxryps  npemmpasTHm,
«CHCTEMET TIONIEMEKH NPHUSTIA pewmenuity, «Ynpasnemne HT-cepancamu u xonTenToM», 8
THKAC J4CT HEOOXOMHMEIE HARKIKH VIR BRINONHEHRS BRITYCKHOHR KBATRPAKAIMORHOT paboTsl,

3. KOMIETEHIHHA OBYMAIOHIEINOCsH, POPMHPYEMBIE
B PE3YJIBTATE OCBOEHHA JUCIHHILIMHLI (MOIY.JIA)
B pesymsrare ocsoenma jucimiUiibl ofysaommiics Jomken obNasars CheiyIoIHMME
KOMTIETEHIIHAM K

* CoocoGHocThio paoTaTh © KOMITBIOTOPOM KaK CPEJICTROM YNpasicHHs HHpopMaimies,
paGotars ¢ mHdopMaimMel M3 PAIAMMHKX MCTOMHMKOR, B TOM “MHCHC § [IODAMLHLIX
KOMIBIOTEPHEIX ceTsx (OITK-3);

*  CnocofHOCTBIO HCMONKLIOBATE OCHOBHEIE METO/N CCTECTBEHHOHRYUHEX [MCHNILINE B
NpMPECCHONANBHON NeATeNEHOCTH VIS TEOPETHYECKON0 H IKCICPHMCHTAIEHONO HCCASAOBANR
(MK-17);

* CnocobHoCTRIO  HCIIONB3OBATE  COOTHETCTBYIONME  Mavemarwveckmii  anpapar o
MHCTPYMCHTANLHEIE Cpejictia s ofpaboTsn, aHaIHia ¥ CHCTEMATHIalMM WHOOPMAIHHE 10
Teme ucenenopanus (ITK-18).

B pesynsrare oceoesus amcumnames  ofyualomuiicsa A0MKEH JEMOHCTPHPORETH
CACHYIONINE PE3VILTATSE! 00pRIOBANNA:

3uars: lpwimans pyuxiHonrposanns ARGOPMAONHEI ceTell Nepena n NAHHBIX.
Octossr cotessix nporokonos TCP/IP; Mosstie pacnpeiencHusix MuGOPMAHORHMX CHUTEM #



TpeCosanus k mv. Knacenpusaiuio pacupeieeHHpX CHCTEM 110 TPHIIHIY OPransIaiiy i
NOTHYECKHM YPORHAM; MeToam U TeXHONOruN B3aMOACHCTERAN KOMIOHEHT PACTPENeNeHIkX
npunokensl; KiscoHpukaino pACHpEneNeHHEIX  BRMMOIMTENBHMX CcHCTeM: Meroawl
NOBWUICHES NPOMIBOAMTEARHOCTH  BhrMHCANTENbHEIX  cueteM: [lomxoasm x  nocrTpoesnio
NAPAIENBHEX LITOPHTMOR,
VMmern: AHAIHINPOBATE CYIIECTRYIONMHE WHHOPMAUMOHHAIE CETH M CHCTEMEL
Ocransams HOBWC MpOrpaMMELE TeXHONOrHE, CaMOCTOATENEHO WABICKATh NONCIHYIO HAYIHO-

TEXHUHECKYIO HHPOPMAIINIO HI PAIIHYHEIX HCTOUHHKOR, PHMEHATE WIYHCHHBIC MCTOIBI 1PH

HPOCKTHPOBEHNN PECITPENeICHHEIX ANTOPHTMOB.

Baaners: COBpeMCHHRIME CPCACTBAMHE B HHCTPYMEHTApHEM paspaboTy npHIQKCHMIT;
Hapuixamp HCIONBIOBAHMS COBPEMCHHMX CPEACTH PEIICHHN BEIMHCIHTENRMLIX 34184 s
CHCTCM ¢ pacnpe/leNeHHON ITAMATHIO,

4. CTPYKTYPA H COJIEPEKAHWE JTHCIHILTHHBI (MOTYJISA)
Obmas Tpya0eMKOCTS ANCUMIINNS] CocTarINeT 4 3a9eThble camunmsl, 144 vaca,

Buim yaebuoit pabors, Dopss
CAMOCTONTETRHYH Olinem :etymm:
pafiory crysesTos yieGrof A
o Paantt E W TPYA0CMXOCTS (8 pabory, ¢ ’?;":mm"'“ »
n'n P —— 5 g __Macax) NPHMEHTHHEM cemecmpa)
S| = WHTEPRKTHEHIX "
g ] % MOTORON (1 npoMeRyToHoH
5 3 E i Woax /%) sTTECTAINY (NG
= cemecmpin!
1.
Bsexenue 8 nucimnnusy 7 1 2| —|—=|4|— azs
2 1 o
PHHLKNLL CETEROTO : e o
2INMOACHCTEHA 71232 48 4/66 Pefrmanr-
xauTpoas Nol
3.
Apxurextypa . o .
PACTIDENICIEHHEIX CHCTEM T[46 2 4|8 3/50
4. Oprasnzanms
MERKOMIOHEHTHOMO
B3aUMOnCiicTEHA B 779 |2 |—|4|8]|— 3/50
PACTIPCACICHHBIX CHOTEMIX
3 Texnoaorum 10-
pacnpeaciennbix 7 1 2 |—|4 |6 |— 3/50
npHAMKEHKR
5. ApXHTEKTYpa |
PAcTIpeae/IeHHbIX 12- o o Peitrunr-
BEICORONPOMIBOANTEARHKX ! 13 ‘ 110 . KOHTpOAL Nol
CHCTEM
L OCHOBHLIE NOHATHA 14 -
NAPANAENLHEX RTTOPHTMOB Tl |24 8|— 4/66




8
t % 16- Peltrunr-
Cranaspr MPI A AR FERE e w0 | ¥
Hroro 7| 18 |18 —l36l63|—| 2881 Ixaavien / 27

Coneprxanue pasaenoB IHCHHILIHEE]
JEKHHH

[Ipasamns ceresoro ssanMotelcTaus

THNOBBIE APXWTEKTYPRI PACTIPEACACHHBIX CHCTEM,

[Ipomexyrounoe nporpammuoe obecriesenne, Twimm o monend s3asmMozeficTBHS B
PACHPCACNCHHBIX CHCTEMAX,

Texwonorun pacnpenenennux npurokennii: CORBA, Microsoft DCOM,. seb-
ciny#x0sl,, NET Remoting, NET WCF,

Texwonorun pacupeacicHHBIX npaackeHmil: konuenums REST w RESTful se6-
CEPBHCHL

Pacnpesenenssie cCHeTEMb i PACTIPEACICHHBIC BEITHCICHRA,

OcHoBubie  HANPABACHHSE  PRIBHTHA  BHICOKONPOMIBOIMTENBHEX  KOMIBLIOTEPOS,
Tlapanensras obpaborka. Konnelfepras oGpaborTka.

PacnapaviennBanne airopsTMOR Ha OCHOBE JaHHBX. Pacoapaiieannanne amropimMon
HA OCHOBE 3a/13%. ARTOMATHYECKOR PACTAPANNENHBAHNE W TPAHMUL] TPHMCHEMOCTH,

Cragnapr MPL MynsmannathopMeRnoCcTs H He3aBHCHMOCTS OT S3HIKA.

Kitacondmxamn pynxunit MPL Basossie Tanst samusix, Hmmauwamoagem i sakperee
MPl-nponeccon, KoMMyHEKAIIHONHLIE OMEPAIHH  THIA «TOYKA-TOUKA». KOMIEKTHBHLE
ONEPALMH NCPCAail NEHHBIX B rpymme nponeccos. Paliota ¢ rpynmams  mpoueccos ®
KoMMyuHKaTopaMn. TlpomspojEsie  (NOABIOBATENBCKHE) THOK JaHHBIS, YDNakoska ®
pacnaxoBxa. POPMEPOBAHHE TONONOMHI NTPOHECCOB.

JABOPATOPHBIE 3AHSITHSA
JlaGparopnas pabora Nel
Hacre ], Onpenenense HacTpoek I8 NOAKINOYEHHS K NOKATRHON CeTH ¥ K cemw Internet ¢
Henons3opaneM YTHaETe ipeonfig. Meeaelonsnie BEpORTHOCTHO-BPEMEHIEIX XAPAKTEPHCTHR
(pparMEHTOR COTH © NCTIONBIOBANHEM YTIANTE ping. Hecnenossane Tononorms  diparmedton
COTH € HCMONB3OBAHHCM YTHIHMTERE tracert.
Yacrs 2. Henonszosanne xomanzie netstat 101 M3y4eHHS TabIHNL MAPIPYTHIANNE H TEKYIIHX
ceTeRkIN nomkmovennit. Heeneposanue noaxmogennit web-Gpayszepa. Pabora ¢ fip-cepsepom ¢
NOMOIIEIO YT TR ftp.exe.
Jabparopraw pabora Ne2
Paspaliorars KOHCONBHOE NPHADKCHHE, PEATHIYIONICE TEXHONOTHIO KIHEHT-CEPEED ¢ MOMOMISIO
coxeron. Knuenrekas 4acts J0/DKHA CHHTHIBATH CTPOKY ¢ KIABHATYPS! # [IEPCIaBaTs Hi CopBep.
Cepsepras 9aCTH ~ OMHIATE 0IUHOYCHHE KAHEHTOR, OTKPHIBATE COCMHNEHNE ¥ BRIBOJNTL HA
IKPAH WIPCC KIHCHTA M OPHHATYIO CTPOKY, APEC CepHepa NEpeaeTes TPOrPaMME B KAYECTsE
napameTpa.
JlaGparopnan pabora Ne3
Ha ocuose naGoparopuoil paGorss Ne2 cosgats NPOTOTHI PACUPENENEHHON CHCTEMBL,
BIaEMOnefiCTRYIOMEH OCPEACTROM BHIOBOB YaateHHLIX nponenyp (RPC). Mexannam RPC
ncnonsayer coxerss TCP/IP | xavecTse TPARCHOPTHOND CHOR.




Jabparopuas pafora Nd

Peanmiosars anropHTM CHHXPOHMIAINMM BpeMcHH MeTonoM KpecTHama 8 ueHTpRIAIOBIEHOH
pacrpeieneHHOR CHCTEME,

Jabparopuas pabora NeS

3naxometeo ¢ MPL Hacrtpolika cpeast nporpammupopanns. Hammcars nporpammy mns
onpeneneus obmero wmena npoueccopos (MPI_Comm_Size), wuwamswiyansuoro momepa
nponecca (MPI_Comm_Rank), saisona umen yanos xnacrepa (MPI_Get_Processor Name),
Jabparopuan padora Neb

Hamucars uporpammy, uenonssys Groxmpylonme KoMMyEBKauHonskle dymkmn (MPI_Send,
MPI Recv), peammsyiomyio aaropurs NCPeaddl JAMHEIX HO JBYM KOJBIUAM! HCUYCTHBIE
npoleccopa o6patyIoT | KOABIO, YCTHEE — BTOPOE,

Moudunsposars nporpammy, scnonbiyio gpyuxmwno MP1 Sendrecy.
Jlabparopuas pabora Ne7

Henomssys  ynxmum MPI_BeastMPI_Gather/MPI_Allgather/MP] Scatter  manmcars
[ApLUICTBHYIO TPOrPaMMY, PEATHIYIOMYIO RAPAICHLHMA AITOPHTM CKATAPHOID YMHOKEHNS
BEKTOPOR.

Jabparopuan pabora Ne§

1) Peammiopars HoCHSOBATENBHBI WITOPHTM YMHOKEHMA MATPHIE Ha BEKTOD, [MOJIYYHTH
JHBHCHMOCTE BPEMEHN PETHIAIMNE ANTOPHTMA OT PRIMEPa MATPHIEL,

2) PeanmsoBaTs Napaiiessisiil CTPOMHO-OPHEHTHPOBAHHELH ANTOPHTM YMHOKEITHI MATRHIE Ha
BEKTOP, BRIMHCIHTL BpPeMs peanmmsamuy amroputva ma 2, 4, 8 mponcccopax mim paMepa
sarpuin or 100x100 go 10001000,

3) Bermomute yokopenne # SEKTHBHOCTE NEPALIEARHONC LITOPHTMA TI0 CPABHEHHIO €
DOCNEAOBATCITBHEIM B 3ABHCHMOCTH OT Pa3Mepa MaTPHITLL,

Jabparopuan pabora N9

1) Peammsosars nocnesoBarensHsil ATFOPHTM YMHOMCHEA MATPHLEL HE MATPHILY, HOIYYHTH
IERHCHMOCTh BPCMCHH PEAMHIAMNE AATOPHTMS OT PAIMEPA MATPHIIL.

2) Peaamsonars napauiensubiil AIOPHTM YMHOKEHHS MATPHIIE Ha MATPHITY B cayyae, xoras |
MATPHIE CTPOTHO-CAOHCTO, & 2 - NEMIKOM PacTpeieneHsl N0 MPOLCCCOPAM, BEIMHCANTE BPEMA
peasimzanEn anropuT™a Ha 2, 4, 8 nponeccopax qns paimepa marpuus ot 100x100 no
1000x 1000,

3) Busmenuts yokopenme U dQQOEXTHEHOCTS MEPALTEALHOTO WINOPITMA N0 CPABHEHMIO ¢
NOCHEAOBATCIBHAIM B 3aBHCHMOCTH OT DAIMEDA MATPHITHL

5. OBPAJOBATE/IBHBIE TEXHOIOI'HH

*  RKIHOHHO-CEMMHAPCKAA  cHereMa  obyvenms  (TPANMUMOHHEIE  NEeKIHOHHKE H
natopPATOPHLIC JAHATHA);

* oDygeHHE B MANMX rpynnax (smnommense nabopaTopHsiX paboT B IPYIIIax M3 ABYX MM
TPEX MENIOBEK);

*  MAcTCP-KA8CCH (ACMOHCTPAUMA Ha HalOpATODHRIX 3AHATHSX [PHHIMIOB pacuera W
OPOCKTHPOBAHMA ONTHYECKHX AeTanclt ¥ OMTHYECKHX CHCTEM);

®  NPHMEHEHHME MYARTHMEOHA TEXHONOMHH (NPOBEACHWE NEKITHOHHEIX 3a8MTHI  ©

NPAMCHEHHEM KOMILIOTCPHBIX TPCICHTAHA H ASMOHCTPAIHOHHBIX POTHKOS € TOMOIIBIG
fpoexTopa Hiax 2BM);



¢ HHPOPMAINHOHHO-KOMMYHHKAIMORHLE  TeXHONOMMM  (IPHMCHCHHE  HMHGOPMAIOHILIX
TEXHONOIHH /U1 MOHKHTOPHETA TeXyIIeH YCIeBaeMooTH CTY/ICHTOB H KOHTPOIN SHAH®H),

6.  OIEHOYHBIE CPEJCTBA JUISAA TEKYIIETO KOHTPO. I
YCHEBAEMOCTH, MPOMEXYTOYHON ATTECTAIIHH MO HTOIAM
OCBOEHMS JTHCHMILIMHBI H YYMEBHO-METOJINYECKOE OBECITEYEHHE
CAMOCTOSATEJLHOM PABOTHI CTYJIEHTOB

) Bonpocst ¥ pefiTaur-konrposio:

1.

Pedmunz-xonmposs Nl
Mogens OSI: ofmue nofoKeHHs H HAYHAYCHHS, XAPAKTEPUCTHEA NCKIAPHPYEMEIX Yponnes
CETEBOTD BAAHMOICHCTEHE,
Crex TCP/IP, Crpyxkrypa # ocuosusie nporokoist. Conocrannenye creka TCP/P w mozens
OSI.
Tpancnoprasie nporokoms TCP/IP: masnaveswe B kparxas xapaxrepucruxa, Kakue m
TCPEUHCNCHHBIX NIPHAOKCHHA MOXHO peamiosats ua TCP, a kaxue — na UDP: a) nepesaua
$aitnos; §) nepenasa vexcrosux cooSmenmit; B) ssaummonelicrane ¢ Gasofl AAHHRIX; T)
AYIHO- ¥ BHICO-TPANCIAIHR, JI) AMEXTPOHHAR NOYTa,
Anpecaia B [P-cerax. Tumm aapecon u ux npeanaznasenne. Kiuacew IP-cereit,
Pacnpeienentnie cueresmst. Tpebopanua NPOIPEYHOCTH, OTKPEITOCTH M MacuTabrpyeMocTs
IUIH PACTIPEICICHHBIX CHCTEM,
Pacnpenenenuuie cucremsr. Kaaccuduxanus sonenel cereporo m3ammogeficTaus 1o
TIPHEITAITY OPrasK3am.
Pacnipenenenniie cucremsl, Knaccudmxauus wsonenedl cereporo mammogelicraus 1o
JIOFHYCOKHM YPORHAM.
Kaxue cymecrsyior euMitl H3Mepenus npomssoaurensuoct? Tipuseure iimecTHiie
Bam 0neHKH DPOHIBOAHTENBHOCTH BEIMHCAHTENBHEIX CHCTEM.
TipRaeauTe KIACCHOUEAIMIO BRICOKONPOMIBOAMTENLNLIX BEIMHCANTEIBHEIX CHCTEM [0
OPrasnianie ONCPETHEHOA NaMATH. VEKHTE NOCTOHHCTBA B HENOCTATKN KEAIOT0 Knacca
cHCTEM,

10, TlepeqHcanTe apXHTERTYPhl BEMHCIHTE LHBIX CHCTEM COTIACHO KuaceHdmnkanm Dmmna.
11, falite cpasuuTCnBHYIO XAPAKTEPHCTHKY MONCHAM NAPANNCAHIMA AAHHEX # NEPALICTIIMA

Jajad,

12, Chopmynupyfite onpencjicume CTENCHH NESPANNENHIMA ANFOPHTMA, YCKOPEHHE M

HpheXTHBHOCTH NAPANIEIEHOID ANTOPHTMA.

13. OnpeaenmTe  CPenmion CTENEHL NEPAVICHIMG QITOPHTMA  CABSHBAHHA, CRAIAPHOIO

YMHOMKCHHA BCKTOPOB, YMHOKEHHA MATPHILLI HA BEKTOD,

14. Tlpuseprre npEMepE! AMTOPHTMOB, O0MANAIOMHX HACATEHON CTENEHEK NAPALICTIIMA.
15. Bamemre dopMyry 3aKoHa AMAANR K TOSCHUTE ¢¢ IPAKTHYSCKHH CMBICA.

1.

2

Petimunz-xonmpons M2
HounsTie npomexyTonmoll cpel ceTenoro BlanMMoaeHcTsIOL DYIKUHN NpOMEKYTOIHON
Cpe/ikl B PACHPEICICHIEIX CHCTEMAX.

. THnmer BIMMONCHCTRAY B DPACHPCACNCHHEIX CHCTEMEX: CHHXPOHHOE | ACHHXPOHHOE,

COXPENHOE /| HECOXPAHHOC.



9.

Moneas  s3aMoneHCTEME KOMIOMEHT pacupejeneHsoll CHCTEMKl Ha OCHOBC OOMEHA
coobmenname. Mexamuam pabors, QYHKIHH DPOMEKYTOYHON CPCabl, MPEHMYIICCTE W
HEAOCTATKH,

Mogens RPC (ynanennoro B30Ba OPOUSAYP) KK OCHOEZ PeailiIallHy PachpeicicHHOIo
sammvosedterein, Tlpeumymecrsa. HeoGxommue xommonenTs ® onepamnu. [Tpobaems
peannsaimyu RPC,

Yaanensnoe ssaumojeiiorsne ne ocsose RMI, Pasmrame smexammavon RMI n RPC.
Hasnauenme nocpeammxa (proxy), xapkaca (skeleton), cepuanmsanus o JecepHaIIaLig,
[poGnesst RMI,

Creunduxanus CORBA, Mpeanasiasenne i OCHOBHBIC KOMNOHCHTEL.

[Mpusenure npEMeps! NOKATLHEX # TAOSANLHEIX KOMMYHHKSUMOHHRMX ¢(ymsm MPL
Oraune GAOKHPYIONDIXCH # HeOAOKHPYIONIIXCA BEIIOBOR

Dyuxuds geuanusanus # sasepmenns MPI nporpams. Onpesenenite xommyectra
panra nponeccos, Ipmvep.

Dynxume npueMa/nepeaan COOGIMCHNE MCAIY OTACLHEIMH HPONECCAMH,

10. lpynnossie (xonnextunusie) B3ammoneiicTans. Paccrnka uenoro coobuenns npoucceas,

COopxa AEHNKIX OT POLUECCOB.

11. Tpymmonsie (komnexrusnsie) nsanmoneiictsus: Paccsuixa uacredi cooSumeHna npoucccan,

CGopxa wacreft cooSImenus ¢ NPONECCoR.

12, @yaxumH NOANCPHKH PACHpPEACeHHRX ONCPalimil; BRIOIHCHNE IODATRRRX onepaiui ¢

9.

BOIBPATOM DPEIYALTATOB B rHABHLI UPORECC, BHOMHCHWC riofanuimX onepauni ¢

HOZBPATOM PEIYNKTATOR BO Bee TTponecehl. CHEXPORHIAINS TPOIIECCOB.
Petimunz-xoumponn M3

+ Texuonorus Web-cnyw®, OrnnunTensiibie YepTsl B npenmymectsa, [Ipotoxon SOAP,

Texuonorma Web-caym6. Mexanusm nyGauxammn #  o0HAPVKCHMS  CCPRECOB R
pacnpenenennof cpefe. THIE NPOIrPaMMEOTD BlmMoneficTeRg 8 Web-cayxGax,
BosmoxksocTs cpeant NET jns oprasusaiy pacnpenenenioro saumoncicrsns: MSMQ,
ASP NET Web services u NET Remoting. Kparkas XapakTepuCTHKR B OTIHYMTEALHBIE
ocobeHOCTH.

OcoGennocTn komuenwyn REST npi npoeKTHPOBAHNE PACTIPEIENeHHOTO RIANMONCHCTRIA.
Cpasnenne RESTful u XML pef-ceprucos.

Tunw panasex 8 MPL: Gasonsie # npoussousie, Cnocobu KOHCTPYHPOBAHKA POH3HOIHEIX
mnos. Tpaseps.

Ynaxonka n pacnaxosxa nansix 8 MPL [lpasep.

Upymmel nponeccos, Cosmamme Hoswix rpymn. [lomyuenwe wadopmammm o rpymmax.
[pumepsi.

Kommynuxaropel. [loasrite #nTpakoMMyHMKRTOpE M HHTepKOMMYHKKatopa, Cosmamne
KOMMYHHK3TOPOB, VAQUEHHE KOMMYHMKATOPOB, ONCPAIHH  HAX KOMMYHMKATODAMM.
DyuKimn VI BHTEPKOMMYHEKaTOpos, [TpuMmepst,

Tononorus nponeccos. [Mexaprosa Tonenorss. Oynkis casura. Oynxums paabuenus,
Tpumepsr.

10. Tononorum npoueccos. Tononorus rpada. Oymximm xas pabors ¢ Tononormedt rpada.

DyuxiMa onpeaeieHns THIA TONONOTHE

6) Ix3aMeHATHONALIE BONPOCHE:

L

Mogens OSI: ofmue nonokeHns  HAINAYENHE, XAPAKTEPHCTHS JICKAapHPYeMEIX yponted
CeTEBOID mamMonehcram,



2. Crex TCP/IP. Crpyxrypa n ocsorusie npotoxonil. Conocramienue creka TCP/P u soneny
OSL

3, Tpancnopranie uporoxonst TCP/IP: uwaskavenme W xparkas xapaxkrepucrika, Kakue s
NCPCHHCICHHRIX NPRNoKeHAN MoxHO peanusosars Ha TCP, a kakwe — wa UDP: a) nepenava
¢aitnon; 6) nepenava texcToBwX coolwmenwit; ») miammoaeficrane ¢ Bazoll nanHwX; 1)
AyAMO- ¥ BHICO-TPAHCAKITHA; 1) WIeKTPOHHAN NOYTA.

4. Aapecatms 8 [P-cerax. Tunm anpecos n ux npeanasuauenne, Knacer IP-cereit,

5. Pacupeneacunnie cuetemul, TpeGoBasna TPOIPEATHOCTH, OTKEPHITOCTH H MACIHTAGHPYEMOCTH
JUIA PECTIPENEICHHMX CHOTEM,

6. Pacupepencnume cnctemnr. Knecomdmraumus monescil cetesoro  msammojelicrans 1o
NPHHIEITY OPraguIann.

7. Pacnpencnesusie cucremel. Knacomduxanus moneneH ceéresoro  m3ammosclicrsms 1o
NOTHYSCKHM YPORHAM,

8. TlomiTHe npoMexyTOuHOR CpeAnl CETEROro BlaumMoieHcTREs. OVYHKIUMM NPOMEKYTOUHOI
CPEibl B PACHPCACACHHBX CHCTOMAX.

9. Tuns ssaumonciicTBHS B PAacTpelieNeHHAX CHCTEMAX! CHHXPOHHOE ! ACHIXPOHHOS,
COXpannoe [ HECOXPAHBOC,

10. Mogens  s3auMOACHCTBNS KOMODOHCHT PACHIPCICACHHON CHCTeME Ha ocHose ofMena
coobmensav. Mexauuam palorss, GyHKIME NPOMERYTOUHON CPEML, NPEHMYIIECTsa o
HEOCTATKH.

11. Mogesie RPC (ynanessoro seisosa npoueiyp) Kax OCHOBE PEATHIAIHE PACHPEACACHHOIO
B3anmMozeHoTend. [Tpeumymectaa. HeobxofuMbic KOMIOHEHTE! B onepaiuy. [Tpofiaems
peamaunn RPC.

12, Voanemsoe maammogeficrase #a ocHore RMI. Paammwme mexammsmor RMI u RPC,
Haanaswenne nocpemunxa (proxy), kapkaca (skeleton), cepranmsaimyy ¥ NecepHATH3IAINN,
Ipobnemss RMI.

13, Coemuduranus CORBA. [Tpennainauenne o OCHOBHSIE KOMIOHEHTEL

14, Texuonorus Web-ciayxd, Oransnrenstsic Seprsi u npeumymectsa. [Tpotokon SOAP.

15. Texmonorua  Web-caym®, Mexammsn  nyGaukaman  w  ofnapymesus cepsucos &
pacnpenenennol cpene, THIK nporpaMMEoro rianMoaeiicrens 8 Web-cnykbax.

16. Boamowmocts cpeast NET ans opranssamus pacnpeneicHHoro ssaumoneicrans: MSMQ,
ASP NET Web services u NET Remoting. Kparkas XapakTepicruka ¥ oTIHUHTEILHEE
0COGCHHOCTH.

17, Ocobennoctn xonnemmi REST npi npoekTHPOBAKIN PACTPEACACHHOID B3auMoaeHcTBHA.
Cpasnenne RESTful m XML peG-ceprucos.

IKIAMEHAIHONNBIE TALRN:

. Hanmwmyre nporpamsy, MCIONE3YR  ONOKHPYIOMHE KOMMYHHKAUHORHLIC GYHKUIHH
(MPI_Send, MPI_Recy), peamisyiomyio clieaylonmii anropiaTs: Ha HYACEOM NPOeccope
HEHIHATHIMpYerex nepemcnuax (float a), nyacsoit npoHeccop PAcCHLIACT NEPEMEHAYIO &
BCCM TPOLIECCOPAM, BKMOYAN CaMore cebf; nocae nonyveHHs nepemensofl a nee
nponeccopsl NpHOaBIMOT K Hell CBOM MHAMBHAYANRHRN HOMED M TCpeJaloT M@ WVIenoi
UpOIeceop; Hynesoit mpoueccop NONY4aeT OT BCEX HPOUECCOPOB JAHHBIC W BHBOIHT HA
“3Kpan & popmare: HOMep NPONeccopa, NEPecNanHoe MM JHAYEHHE NCPCMEHNOI A,

2. Hapmmmre pporpaMmy, HCHONEIYN ONOKHPYIOUME KOMMYHHKAINHOHHEE (QyHKIHH
(MPI_Send, MPI_Recv), peamnyouyio anmroput™ Oepeiadi AanuEmbX 0O  KOJBIY:



osepesHofl nponeccop AoEHDAETCE coO0IIEHME OT MpeNROYIIETD W OOTOM [TOCKLIAST
CNCAVIOMEMY NPOLECcy.

3. Hamwuwre nporpaMMy, HCNons3yn koMMysueaunonase Gyasmm (MP1 Isend, MPL lrecv),
MePETAIITVIY ABYMEPHBI MBCCHE MERILY JIBYMA MPOLIECCOPaME.

4. HanmmuTe nporpammy, HCNONEIYR EoMMyHEEEUHOHHYW dyexmmo  (MPI Sendrecy),
PEATHIVIOMIYI AMTOPHTM NEPSIAYH JAHHEN 10 KONLIY: OYepeiRofl mpoueccop fo%mIaeTcy
co0DIIeHAR 0T NPEABUTYINEr | TOTOM NOCKIAET CIESTYIOMEMY TTPOUSCCY.

») CamocrosTeasnan pabora cryaenron;

. TogaroToska K TEKYUEMY KOHTPOMO | MPOMERYTOTHON ATTECTAIMN,

2. Mogrotoska k naGoparopukiv paborad ® OQOPMIEHHE OTHETOR 00 PCIYIBTHTAM WY
BEIMOAHEHAS, KonTpons oCcVINeCTRINEeTCS Ha 33HATHAN B BHIE YOTHRIX OTRETOR HA BOMPOCK
NPenoIaBaTenn N0 CONSPRAHRID OTUETA.

3. Pabora ¢ gononanTensHol ANTEPATYPO 10 BONPOCAM, BHHECEHHEM HA CAMOCTORTENLHOE
myuerne, KoHTpOIE OCVINECTRAIRCTCE HA K3aMeHe,

Pacnipenenenne RILIOB CAMOCTORTEARHOM pafioTsl M0 pasieiaM AHCHHIIHHEL

Ne Bux CPC [ u.
P
n/n RO (1) @ ()
L. BrejleHHe B AHCIHILTHEY 2 o o
% [IpnEIHITE ceTeBoro BIanMocicTERs 4 * 2
- APXHETEETYPE PACHIPEICICHHBIX CHOTEM “ o 4
4 4 4 4
DFI.'EHHJHII.H.'I MERKKOMIOHERTHOMD
AZANMONEACTRRT B PacOpeneIcHHLIY CHCTEMAX
3 P 2 4
TexHOomOrER pacTpeaeNcHHMY NPRIOHEHIT
(1] A 3 —_ 4
PXHTEKTYPE PACITPEASTeHHBIX
BHICORONPORIBOIATENLHRR CHOTEM
| Ocnosuse NOHATHS NEPANTEIEHE ANTOPHTMOR 4 - 4
8| Cranmapr MPI 4 6 4
Roéra 23 16 24

7. YHYEBHO-METOIHYECKOE H HHPOPMAIITHOHHOE OBECTIEYEHHE
JAHCITHILTHHEI

A} OCHOBHAS THTEPATYpa

. Anronos, Ancxcanup Cepreesid. TexHoNor#s ODApaNNeNsHOrO OPOrPAMMUPOBEHNS
MPl u OpenMP : yuebioe nocobue wmm sysos no manpannenuss 010400 "TIpwenammas
saTemaTHra 1 endopsaTara” u 010300 "@yunamentansaas nuhoPMATHED ¥ HEGOPMANNOHHEE
texnonoran” [ A, C. Awrosos ; Mockosckuit rocyapersennsiil yEuBepcuTer uvens M. B.
Jlomonocona (MI'Y) ; asr, npemmen. B, A, Cagosmwamii . — Mocxsa ¢ Mockonckail



yuusepcuTer (MI'Y), 2012 — 339 ¢ : wn — (Cynepkomisiorepuoe ofipasosanne) —
buGmuorp.: ¢. 333-334 — ISBN 978-5-211-06343-3.
2. OcHoBR NapaniefsHore nporpaMMuposanus [SnexTpornsd pecype] / Boraués K10. -
M. : BHHOM, 2013,
3. Mojenn napanieasHoro nporpaMMuposanus [nexTponnsi# pecype] / @eporor ME. -
M. : COJIOH-TTPECC, 2012.
4. Bonkosa T.B. PaspaGorka cucrem pacnipesiencunoit oGpaborxn aanusix [Dnexrponnsi
pecype]: yuebuo-merommueckoe nocobue’ Boaxosa T.B., Hacefikmma JLO.— Dnexrpon.
TexcTonsie aannLie.— Openbypr: Opealyprexnil rocysapersennnit yausepenrer, 35C ACB,
2012,—330¢.
5. Bonomypuaa WIL, Tpoexraposanue KOMIIDHEHTOR pacnpeseneHHbIX
undopyanHonnLX cHereM [Daextponnsfl pecypel: yuelnoe nocobue/ Bonomypuma H.IL,
Bonkosa T.B—  Onexrpon. Texkcropmie gamumie.—  Openbypr:  OpeaGyprexui
rocynapersennnit ynusepenter, 35C ACB, 2012.— 215 ¢.
6) TONOIHATEALNAR ANTEPATY pa:
1. Kapnos A.C. Teopermueckne OCHOBM H NPAXTHYECKHE [OAXOMB HOCTPOCHHS
pacnpe/ie/ieHABIX BhIMHCTHTCABHEIX CHCTeM [Dacxrponnsii pecypc]: VHeGHO-METOMHYECKOE
nocobie/ Kapnos A.C.— Daextpon. Texcrossie auunsie.— M.: Pocenitexnll rocysaperacsnniit
YHHBEPCHTET HHROBAIMOHHLIX TEXHONOIMA W npejpuaumaTersersa, 2012 — 48 ¢,
2. borauts K.IO. Ocuonsl napauieasHoro nporpaMvuposanus [Snekrporundl pecype):
yueGunoe nocoBue’ boraudes KIO.— Dnextpon. TexcroBhie ABHHLIS.— M.: BHHOM.
JlaGoparopus suamai, 2015.— 343 ¢
3. Mozeim pacnpesenennsix susmcaenih [Dnexrpornsii pecype] / Tonopxos B.B. - M, :
OHIMATITHAT, 2011.
&) [Iporpammuoe ofecnievenne n Hurepuer-pecypent:

L httpefiwww w3, org/ 2002/ ws/

2. httpiwww.corba.org’

3. JlaGoparopus MMapaiacasabix HEGOPMAIHOHHEIX TeXHONOMHR HaydHO-HeCneA0BaTeBCKOr0
BEMHCIHTEABHOrO Hewrpa MTTY http:/‘parallel.ru

4. MPICH: a high performance and widely portable implementation of the Message Passing
Interface (MPI) standard. https=/swww.mpich,org/

5. Opurssanw crangapra MPL hupy/www.mpi-forum.org/docs/docs. html,

8. MATEPHAJILHO-TEXHHYECKOE OBECTIEYEHHE AHCHHILIHHBI
JlekIHORHERIE ayHTOPHH, OCHAMENKKE TOCKON (IS MENA I MapKepa), SKPAHOM Ui
OPOEKITHORHBIX CHCTEM, TPOCKTOPOM B HoyTOYKOM (420-3, 430-3),
AYIHTODHN [UTS NPOBEJCHHA 3aHATHI, OCHAMEHNLIE COBPEMEHHBIMH NEPCOHANBREIMH
KOMIBIOTERaMH, 00BbeNHHERABIMA B JOKANBAYIO BEMHCARTENBNYIO CETE H YKOMINCKTOBARHEIME
HCOOXOAMMEIM CHCTEMHBIM M IIPHKTAZHEIM IPOrpaMMELIM obecresernes (511-3, 100-3).
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