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1. HEJIM OCBOEHUS JIUCIHTUILIUHBI

[MoTpeGHOCTDL pelieHns coKHBIX NPUKIAAHBIX 38124 ¢ GOMbLIUM 00bEMOM BbIYUCIEHHH N
NPUHUHMIHATIEHAA OTPAHUYEHHOCTh MAKCHUMABLHOTO GBICTPOAEicTBMS "Knaccueckux” - mo cxeme
don Heiimana - 3BM npusenn x nosisieHnto MHOT'ONPOLIECCOPHBIX BBIYUCIHTENBHBIX CHCTEM
(MBC). Hcnonb3oBaHne Takux CpeictTB BBIUMCAMTENBHON TeXHHUKH MO3BOJISIET CYLUECTBEHHO
YBCIMUMBATE - TIPOM3BOAMTENbHOCTE OBM  npu  moGom  cymecTByrowem YPOBHE  pa3BUTHS
KomrbtorepHoro obopynosanus. Ipu sTOM, 0AHAKO, HEOBXOMMMO "napannensHoe" 0606eHue
TPAAMUHOHHOH - MOC/E0BATENLHON - TEXHONOrMM pelleHus 3agau Ha DBM. Tax, uncnenubie
MCTOAbl B ciaydae  MBC  Jlo/KHBI  MPOEKTMPOBATLES  KAK — GHCTEMbI napayie/ibHbIX M
B3AHMO/CHCTBYIOLIMX MexkAy COOOH MPOLECCcoB, AONYCKAIOWMX HCIIONHEHHE Ha HE3aBHCHMBIX
npoueccopax. IlpuMeHseMble anropuTMHUCCKUe A3BIKH M CHCTEMHOE nporpaMmmHoe obecrneueHue
JIOKHBI 00eCcneYHBaTh CO3/aHHE NapasienbHbIX NporpamM, OpraHW30BbIBATb CHMHXPOHM3ALMIO H
B3aHMOHMCK/IIOYEHHE aCMHXPOHHBIX MPOLIECCOB U T.11.

[peamerom paceMoTpeHus HacTosIIEro Kypea H ABAsSeTCS H3YUCHHE MEePEUHCIEHHOr0 Kpyra
BOMpoCOB. Llenb Kypea COCTOMT B M3NOMKEHHM MATeMATHYECKUX MOJIE/ICH 1 METOA0B NnapasJielibHOro
NpOrpaMMHpPOBAHHs A1 MHOPOMPOLECCOPHBIX BLIYHCIHTENLHBIX CHCTEM, 4 TAIoKe MpaKTHYECKOE
OCBOCHHE NPHUEMOB H TEXHHUK pa3paboTKH NapaiesbHbIX NPOrpamMM.

2. MECTO JUCHMILIMHBI B CTPYKTYPE OIIOII BO

Hucunnnuna  «llapannenshoe NpOrpaMMHUpPOBAHHE)» HAXOJAMTCS B BAPHATUBHOH 4acTH
OCHOBHOH NpoeccHoHanbHo 06pazosaTebHoil NpOTPaMMBbl H ABNISETCS AUCLIMIIIMHOM 1o BBIGOpY.

JcunniIMHa OrMUYeCkH 1 COlEPIKATENbHO-METOIMUCCKH CBS3aHa ¢ PAAOM TEOPETHUYECKHX
AMCLMILIMH ¥ MPAKTHK  TIPEALLIECTBYIOWEro nepHofa  o6ydeHus (OnepauuoHHbIE  cHCTEMB,
ANFOPUTMBl M AJITOPUTMHYECKHE A3bIKH,  OOGbEKTHO-OPUEHTHPOBAHHOE NporpaMMHpoOBaHue,
Huckpernas Matemarvka u Matemarvueckas noruka). JUis ycneiHoro ocBoeHus kypca CTYIEHTHI
OTIKHBL: 3HAaTb YCTPOHCTBO M NPUHLMIBL (PYHKUMOHHpOBaHUsS DBM, uMeTs [PeACTaBICHHE O
0a3oBBIX anroputMax w CTPYKTYpax NaHHBIX, YMETb NPHUMEHATH A3bIKM MPOrPaMMHMPOBAHHs
BbICOKOI'O YPOBHS .

Hucunnnuua dopmupyer 3uanus u HaBbIKH, HEOOXOJANUMBIC B MPAKTHYECKOMN AEATENBHOCTH
KBaJIMpUUMPOBAHHOIO  CrienManucTa, M3y4aeTCd B KOHLE TEOpeTHYeckoro Kypca. B pamkax

yuebHOro  mnpouecca  OHM  MOFYT  GbITb  MCHOMB30BAHbI NpH  MOArOTOBKE  BBIMYCKHOM
KBaIH(DUKALMOHHON paboThbl.

3. KOMIIETEHIIUHN OBYYAIOIIETIOCsl, P°OPMHUPYEMBIE
B PE3YJIBTATE OCBOEHMS AACHHUTIIMHBI (MOJY JISI)
B pesynbrare ocoenus aucumninmb 00y4aroLMEics 10/KeH AEMOHCTPHPOBATD Clenyolme
MpoeccHOHaNBHBIE KOMIMETSHLINHN:
® CNOCOOHOCTb K OpraHusalMy yueGHON MesTebHOCTH B KOHKPETHOH npeamMeTHOH obnacTu
(Maremaruka, pusmKa, iHGOpMaTHKa) (TTIK-9);
® CrnocoBHOCTb K MPOBEACHUIO METOAMYECKUX U OKCMEPTHBIX paboT B 00/aCTH MaTeMaTHKH
(TIK-11).
B pesynbTare ocBoenns aucuunannp] 00yualoMiics 10JKeH AEMOHCTPHPOBATS CllelyroLIHe
pe3yJibTaTel 00pa3oBaHus:
. 3nare: knaccuduraumio PACIpEaCNICHHBIX BbIYHCIHTE/ILHBIX CHCTEM, METO/BI MOBbLIIICHMS

[IPOU3BO/IMTCILHOCTH BbIYHCIHTE/IbHBIX CHCTEM, MOAXOIbI K MOCTPOCHHIO napaie/ibHbIX
anropurmos (ITK-9, 11);



2. ¥Ymerp:

PazIHYHBIX

MPUMEHSTh

pacnpenenennerx anropurmos (ITK-9, 11);
Baaners: Hasbikamu wucnonbzosanus COBPEMEHHbBIX CPEJCTB PELUCHHA BBIYMCIMTE/IbHBIX
Jajat Ja cuetem ¢ pacnpeneseHHoi namsreio (IK-9, 11),

H3yYeHHbIE

METOLI
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CaMOCTOATENILHO M3BJIEKATD MOJIE3HYIO Ha)/‘lHO-TeXHH‘lGCKle HH(IbOpMaLlM}O H3

HCTOYHHKOB, NPOCKTUPOBAHUK

4. CTPYKTYPA U COJIEP)KAHUE JAUCHUILITAHBI (MO Y.JIST)
OBwwan Tpy10eMKOCTh ANCUMIIMHEL cocTaBseT 4 3a4€THbIC eIuHuLbl, 144 yacos.

Buner yueGHoit paGotel, Bixmioyasn
CamOoCTOATENbHYIO paboTy

O6beM yuebroit
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HEOOXOAUMOCTD pelleHMs 3a/1aU, MPEBBILAIOMMX BO3MOKHOCTH COB
"Goablioro Beizosa").
ynpaBJieHHUs pacnpeﬂeneHHblx TEXHHYECKHUX CHCTEM.

1. Hesan v 3anauun BBegeHus napaJ/uie/ibHoi 06paboTku faHHBIX

1.1. Heo6xoaumocTs

Orpannuenne MakcUMaLHOM NPOH3BOAUTENLHOCTH oanonpoueccopHelx IBM. Moctosuuas
pemenHbIx DBM (npo6iiems

CTOMMOCTH M MOBBILUEHUIO HAEIKHOCTH.

HeobxonmmocTs konnektushoro peXuMa pelleHus 3anavy. ABTomMaTH3alus
Texnuueckue TpeGoanua no cHMKeHMIO




1.2, Ucropusn BBegenus napaJjaenanzma

ENIAC, IBM-701, 704, 709, ATLAS, CDC 6600, 7600, ILLIAC 1V, Cray-1, Anubpyc.

1.3. Pazinune muorosagaunbix, napaulebHLIX H pacnpejeeHHbIX BbIYHC/ICHHI

1.4, Ipo6aemb1 Menoab3oBanus napaJjJjeausma

CyluecTBOBaHWE  MOCHENOBATENBHBIX aJirOPUTMOB  (3akoH  Ampans).  TToBbiwenue
HPOH3BOANTENLHOCTH MOCENOBATENLHBIX KOMITLIOTEPOB (3aKOH Mypa). Ilotepu Ha B3aumoeicTBIe
W nepenaty NaHHbIX (runotesa MuHckoro). Boicokas cToMMOCTE Napajie/ibHbIX CHCTEM (3aKoH
['powa). "Mocnenosarenshocts" CYWECTBYIOIHX  airOPUTMOB W MPOrPaMMHOTO 06ecreyeHus.
3aBucUMOCTD 2 peKTUBHOCTH Napajule/ibHbIX BLIYHCICHWHA OT yuyeta ocobeHHOocTel anmnaparype.
CnoxHoCTh  paspaGoTku  napasiesbHpIx AlroOpUTMOB.  Tpy0eMKOCTL  MPOBEpKM  NpaBUALHOCTH
napanjiesbHeIX Mporpamm.

2. IIpHBUMTIBI OCTPOCHHSI NAPALICTbHbIX BBIYMHC/IHTE/ILHBIX CHCTEM

2.1. IlyTn nocruskenus napanjienusma

DYHKUHOHAIBHBIE BBIUMC/IHTENbHbIC yeTpokcTea. MHOrOypoBHeBast U MOAy/ibHAs NaMSITS.
KongeitepHbie n BEKTOpHEIC  BbluMcieHus.  [lpoueccophbie MatpuLbl.  MHoronpoueccopHsle
BLIIMCIUTENIBHBIC  CHCTEeMBl ¢ oOwell u  pacnpeneneHHON naMsiTbio (MysnbTHIIPOLIECCOPHT W
MYABTHKOMIBIOTEPBI). MUKpPOTIPOLIECCOpHBIE CHCTEMBI,

2.2. Cnoco6e1 nocrpoenus MHOTONPOUECCOPHLIX BEIYHCIUTEILHBIX CHCTEM

Cxembl KOMMyTaUuu (rosHas KOMMYyTauus - obLuas namsTe, NepeKpecTHbIe KOMMYTaTOpbI,
AOKA/ILHRIC CXCMbl KOMMYTalMM - ofwias WMHA, peLleTKH, KnacTepsl). AHaNM3 napanienbHbIX
A/ITOPUTMOB M THIOBBIC TOMOJIONHH CXEM KOMMYTALIMK — KOJbLO, JTUHEHKA, peLIeTKH, MOHbIHA rpad,
runepiyo, Top, aepeso. Annaparhas peanusaums u [poOrpaMMHas SMyJIsLIKS TOMONOIHI,

2.3. Bujbl napajienbHbIX BLIYHCAHTEbHBIX CHETEM

Cynep2BM. MHoronpoueccopHsie BBIYHUCIIUTEIbHBIE KOMIUIEKChI (MBCQ).
MHOroMalMHHbIE BEIMUCTHTE bHBIE KOMIeKeh, CeT IBM.

[Ipumepsl coBpemenbIx BBLICOKOTIPOU3BOAMTE/IbHLIX BBIYMCIUTEIBHBIX CHCTEM (Cray T932,
[BM SP2, HP Exemplar, ASCI RED). CynepkoMIbloTepHbIE BBIYMCAUTENbHBIC CHCTEMb] B Poccuu,

2.4. Knacendpuranus MBC

Cucremarikn ®innna u opa. Ioroku panubIx (komanp). CrpykrypHas notauus Xokau u
Jhxecxoyna.

2.5. Ouenka npoussoauteasnocrn MBC

Ob6uiee  BblpaskeHMe Juis  OLEHKH [IPOHU3BOAMTENIBHOCTH  J11  pa3Horo Ttuna MBC,
MakcumanbHas (nukoBasi) NPOU3BOIUTEIILHOCTb. Crenenb napajuienusma (anuna
MOJIYNPOU3BOANTENLHOCTH). Y aAebHAS NPOU3BOAHTELHOCTD, SHAUCHMS nokasaresied Aist psja
MBC.

3. MoaennpoBanue u ananns napa/uJie/IbHbIX BhIMHCIeHMI

3.1. Mopean napate/ibHbIX BbLIMHCAHTEIbHbIX CHCTEM

Komnsiotep ¢ HEOTPAHUYCHHBIM  Mapaienu3MomM (napakommeiorep).  Monenu
MHOTONPOLICCCOPHBIX  CHCTeM ¢ obluell W pacrpeie/eHHON NaMsThIO. Mogenb  KomgeitepHoii
CHCTEMBI.

3.2. Mopenb aaropurma B BHje rpaga "onepany - onepauun"

[pencraBnenue anroputma B Bupe rpada notoka aanHeiX. Pacnucanue napasesbHbIX
BblUMCIeHUHA. [lokasarens BpemeHHON cnoskHOCTH anroputma. OUEHKAa BpeMEHM BHIMOJIHEHHUS
aJropuTMa 115 napakoMnbioTepa (IpejesbHoe pacnapaaieMBaHue) W IS CHCTEM ¢ KOHEUHBIM
KOJMHECTBOM  MPOLECCOPOB.  3aBUCHMOCTb  OLEHOK OT  TOMOJIOrUH rpada anropurma u
HEOOXOAMMOCTL ONTUMHU3ALIUM CTPYKTYpBI rpaa. CnocoGbl MoyYeHHS ONTHMATBHOTO pacrnucaHus
BbIYHCIICHHA,

3.3. Moiests napajuie/ibHbIX BLIMHCICHH B BHe ceTn [leTpu



OcHoBHble noHsiTHS Teopuu cerer Iletpu. Ucnonbzosanue cereii [letpu mns onucanus
NapaJlICbHEIX  BBIYMCICHUH. JIeMOHCTPaUMs OCHOBHBIX Npo6/emM NapamienbHBIX BBIYHCIICHUI:
CHHXPOHH3ALIMS, B3aUMOMCKIIOYEHHUE, 0J10KkHpOBKa (TynuKH).

3.4. Moaess napasienbHpix BBIMC/ICHHI B BH/Ie rpada "mpouecc-pecype"

[Tonarue npouecca. CHHXpOHM3aLMA  mapannebHpIx npoueccoB.  Annapar coGbITHIA.
[Mpumep peanusaumu s onepauroHHoi cucteme Unix.

Bzaumounckmouenue fapajuieibiblX  npoueccos.  KoHuenuus pecypca. MexaHu3MEl
B3aUMOUCKOueHN A: anropur™ [lekkepa, cemadopsl (Jleikerpa), MOHHTOPE! (Bupt). Tlpumepsi
PELICHHA CTAHAAPTHBIX 33184 B3aUMOMCKITIOUEHHS: konbuesoit Oydep, npobnema "umratenu u
nucartenu",

BsaumoselicTere  mapasesnibHbix MIPOLCCCOB  MOCPEACTBOM  MeXaHM3Ma nepeaayu
coolueHni. Mexanusmepl HCPENIAUM: 04EPEIH, MOYTOBBIC SLUMKM, MOPTLL. [Mpunnun panpesy s
A3pikax Ana 1 OKKAM.

[MpoGaemsl BzaumonekicTeus npoueccos. Ilonatue Tynuka W ycnosus ero BO3HMKHOBEHMUS,
Mpenorspaiuenue Tynukos. Allroput™  GaHkmpa. OGHapyseHue TYNMKOB W BocCTaHOBJEHHE
COCTOSIHHSI NPOLIECCOB.

MHorosanauniii pexum pabotel DBM kak yacTHbiif Ciyyaii napasnensHoi o6paGoTku.

4, puHumnm paspaboTku napaanenbHbIX aJrOpuTMOB H POrpamMm

4.1. Onenka >¢ppexrupnocrn Napa/uIeIbHBIX BbIYHC/ICHH i

[Mokasatens s(pgexra pacnapajnennsanns (yckopenue). DddekTusHocTs UCIOJIL30BaHMUS
BIUHCINTCILHOK  cucTembl.  Crioco6bl  oneHkH nokasaresed. OCHOBHbE — XapaKTepHcTHKY
BBIUHCIIHTENLHOH CHCTEMBI, BAMAIONME HA Be/THYMHD] YCKOpeHHS M 3 PeKTUBHOCTH (apxuTekrypa,
KOJIMYECTBO NPOLIECCOPOB, TOMONOIHS KAHAJIOR Nepelauu JaHHbIX).

4.2. Ouenka KOMMYHHKAIHOHHOI TPYAOEMKROCTH MAPAIIENLHBIX AJTOPHTMOB

XapaKTepucTHKH  TOMONOrui  cety MEPCAatM  NaHHLIX. AJFOPUTMBI  MapLIPyTH3aLMH.
MeTobl nepepaun nanHbIx.

AHAIIN3 TPYLOEMKOCTH OCHOBHbIX onepauuii nepenauv nanubix. Ilepenaua aaHmbx MEXIY
ABYMs npoLieccopamMu ceTH. OJMHOUHAS M MHOYMeCTBEHHAs paccbuika coobwenuit. Oneparus
LIMKJIHYECKOTO C/IBUra.

Meroabl  noruyeckoro MPCACTABACHUS  TOMOJOTMH  KOMMYHMKALMOHHOJ Cpenbl,
Orobpaxcenne kobLEBOH TONONOrMM 1 TONONOrHK PeLIeTKK Ha runepkyo.

4.3. Yposuu pacnapaieansanus BBIYHC/IEHHI

Pacriapannenusanue Beruncienuii na YPOBHE KOMaHJ, BBIPAXKEHHH, NPOrpaMMHbIX MOayJei,
OTACNBHO BBIMOMHAEMBIX 3aaHMI.

4.4. Itanbl nocrpoenns MAPAICILHBLIX AIFOPHTMOB H IPOrpaMm

Bei6op  napannenshoro anropurma. Peanusauus anroputma B BHge napanesbHoH
nporpammsl. [ToctpoeHue uenonusemoii MPOTPaMMbI ANt MapaieNbHOM BbIYMCIHTENBHON CHCTEMB,
[MapannenbHoe uenonuenne MawmnHol lporpammel. YacTHele noctaHoBku: BBIOOpP OnTUMaNbHOrO
AIFOPHTMA JUIS KOHKPETHOH BbIUMCAUTEBHON CHCTEMbI, HaXOXKACHHE HaWJIYYIICH TONONOrUM
BEIMMCIMTENILHOR  cHCTeMBl i petuenms ONPCACNCHHOH  3ajauM,  pacnapajuie/MBaHue
CYUIECTBYIOLIETO airopuTM™a.

4.5. TexHo10ruueckue acnexTo! pacnapaJieTuBaHus

Mexomnosuums  anroputma Ha NMApaINE/IbHO  HCMIONHAEMBIE  (DPAFMEHTBI  BBIUKC/ICHMUI,
Pacnpenenenue 3ananuit no fipoueccopam n Ganancuposka. CHHXpOHU3ALMS 1 B3aMMOMCKITIOYEHHe,
Opranuzaums B3aumonecTsms,

5. Cucremsl paspaGorku Napa/uie/IbHBLIX NPorpamMm

S.1. Cozxanmne CNEUHATHZHPOBAHHBIX SI3LIKOB nporpaMmMupoBanus



Anroputmuyecknii s3bik OKKAM. O6was XapakTepHCTHUKA TpaHcnbtoTepa. KoHuenus
npouecca B OKKAM. Meronp KOHCTPYHpOBaHHs  arperMpoBaHHbIX TNpoueccoB. [IpuHUMIEI
Mepeaatin NaHHBIX MOIY npoueccamu. [pumep nporpamm Ha aJropUTMHYECKOM s3bike OKKAM,

5.2. Pacuimpenne cymecTBy0MuX 3bIK0B NporpaMMHpPOBAHHS

OOluas xapakTepucTuka napasiebHbIx PaclIMpeHHid anropuTMuyeckoro sssika Moprpa.
ABTOMATHYECKAS  BEKTOpM3aLMS W pacnapannenuBanue.  IlpobnemMuo-opuenTHpoBaHHbIE
KOMITHJISITOPBI,

Ofwas  xapakTepucTuka cranaapra  OpenMP. Cosganve napannenbueix  o6acreii.
Paznenenue BbruvcanTensnoil Harpysku ME Iy norokamu. Padorta ¢ manHbIMM, CHHXPOHH3ALMS.
QyHKUMK ¥ NepeMEeHHbIE OKpYIKEHHUS, CpaBHHUTE/IbHAS XapaKTepPUCTHKA MOIXOIOB napauieIbHOro
IIPOTPaMMHpPOBAHUS [UISl CHCTEM C pacripeeeHHOM W 0B1IEel NaMsIThio.

5.3. PaspaGoTka cnennaauanpoBannbix 6ubanoTeKR

Cucrema PVM. Konuenuus MapajieIbHON BUPTYaNbHOH BbIMHMCIWTENBHON MAIIUHBI H ee
MPEACTABNCHHE B BUAE PACPE/Ee/IEHHON HEOAHOPOAHOH CHCTEMBI KOMIBIOTEPOBR,

[lpencraenenne  nporpammuoii  cucremsr  Ha BUPTYaJIbHOH  MaluuHe, OCHOBHbIE
MPOrpaMMHbIE NPUMUTHBBI cHcTeMbl PVM. Tpumep ucnosnb3osanus.

Cucrema MPI.  O6ujas Xapakrepuctuka. [lopnepikka mopmenn  BsammoseHcTBs
NapanyCcibHBIX  BBIMHCIUTENEH Npy nomoly nepesadn cooGuieHuil. OCHOBHbIE NporpaMMmHeie
NpUMUTHBLL cuctembl MPL. Tlpumep ucnonssosanus.

Opranmsauusi BbluMcACHUH Ha MHOronpoueccopHoi cucteme Parsytec  PowerXplorer.
Mcnonbsoanne TeXHONOrMM Kkpoce amynsuuu npu  pa3paboTke MapasiesibHbIX NpOrpamm.
KoHuenuus BUpTyanbHbIX Npoleccopos U KaHaios nepeaayn aaHHelX. BupryanbHeie Tonosoruu
CHCTCMLL: KOMBLO, JIMHEliKa, 3Be3ja, pewierka, aepeBo. OCHOBHbIE MPOTrpaMMHbIE TIPUMHTHBLI.
[Ipumep ucnonb3opanms.

6. IlapamjeibHble YHCAEHHDBIE AJIFOPUTMBI  JUISL  pPelleHHsl THNOBLIX  3ajay
BBIYHC/IHTE/ILHOH MaTeMaTHKH

6.1. OGurne cnoco6b1 pacnapaniennBanus AJITOPHTMOB

Bolasnenne  QyHKUMOHANLHON  HE3ABHCHMOCTH  OTIE/bHbIX (pparmenToB  anropurma
(napanneausm komann). [eomerpuueckoe pasie/nieHne  BBIMMCIICHUH (Mapajfenusm JaHHbIX).
Hepapxuveckas aekoMmnosuius 00paboTKK NaHHBIX.

6.2. Opranusanust napasIe bHOro HCIOTHEeHHSI PEKYPCHBHBIX BbIYHC/IEHMI

IlpoGnema pekypcusHol 3aBucumoctn sranos 0bpaboTku nanHeix. Kackagnas cxema.
Monxon mns nonyyeHus acumnToTHuecky HeHy1eBo# a¢perTrsHOCTH. MeTon OyTea. [Tpumep nns
BBIMHCIIEHHS! YACTHYHBIX M 06LLEi cymm.

6.3. Ilapanaenbuble YHCICHHDBIE AJrOPHTMBbI JIMHEHHO aJreGpb

Cnocobbl pasbueHus matpuiy (ropusoHTaIbHas, BEPTHKaNbHAas, OA0UHbBIe cXeMbl). MeTopl
BEIMUCICHUS  NPOM3BCACHUA MATPUL, € MCMOJBL30BAHHEM PasHbIX CXeM pasOueHus marpwil,
OGecneuenne npeaenbHO AoNycTiMoro - nmapajiennsma.  OOpawenue marpuu. [MapaniensHsle
MCTO/Ibl PCLICHHS CUCTEM JIMHEHHBIX ypaBHEHHIA,

6.4. Ilapannenbuble uHC/IeHHbIE AJNrOpHTMBbI  pewienust  AupdepeHuHaTbHbIX
YPaBHEHHH B 4ACTHLIX NMPOH3BOHBIX

[lapannensHas  peanusaims MPAMBIX W MTEPALMOHHBIX ~ METOJOB  pelleHHs
AnQhepeHUHanbHbIX  YpaBHEHHH B YaCTHBIX NPOM3BOAHBIX. AHA/IM3 PA3HOCTHBIX CXeM st
s pexTHBHOrO pasaenenus obnacTy OTipe/ieNIeHHs peliaeMblX 3a4au.

6.5. Mapaanesnbuble dncieHHbIE AJTOPHTMBbI  MHOTOMEPHOH MHOr03KCTPEMaJIbHOI
ONTHMH3AHH

XapaKTCPUCTHUECKAs CXeMa MPEACTABACHHS METONOB FIOBatbHONO noucka, OOGmii
MPUHLAIL - pacrapaie/iuBaims  MeTofoB. Ouenka >PPeKTHBHOCTH BBEACHMS napajienusma:



IPPERTUBHOCTD M Ge3bI3BLITOYHOCTS. CUHXpOHHBIE M aCHHXPOHHbBIE BAPHAHTBI  aITOPUTMOB.
Onpe/ie/ieHne HAMTYULINX TONONOTHI BbLIYHCIHTENLHOM CHUCTEMDI JUIsl pealiM3aliMi METOLO0B.
JJABOPATOPHBIE PABOTBI

1. PaspaGorka napaniensnpix fIporpaMm ¢ ucnoJib3oBanuem Hurepdeiica nepegaun
coobwennii MPI

Munn-MPI (crapt, ¢punmw, nepejaya v npremM coobLueHuit).

[pumep 1: Hauanbuas napannenshas mporpamMma (nevarh WAEHTHGUKATOPOB MPOLIECCORB) -
3anyck  (oKanbHBIA,  pacnpeneneHHbii).  OleHka BPCMEHH  BBIMOJIHEHMA  MPOrpaMMbl,
CMHXPOHU3ALHA, KOJUIEKTUBHBIC ONepaLuu.

[Tpumep 2: Yncnennoe MHTETPHPOBAHKE- CO3/IaHME NIPOEKTA HA OCHOBE FOTOBOIO HCXOAHOIO
TekeTa NporpamMMel, HACTPOHKa OMLMEA, KOMNUAALKS, 3aMyCK.

[pumep 3: Cxanspuoe npoussencuue BEKTOPOB (CamMocToATebHOE 3a1aHMe |).

2. IlpakTukym no paspaGorke MAPaNICTLHBIX AICOPUTMOB M NPOrpamMM IS pelueHust
32124 BBIMHC/IHTEbHONH MATEeMATHKH

O630p 6ubnmorekn MPI: yeraHoBKa, HacTpoiika, cxema (pyHKUHOHUPOBaHMUS,

[lpumep 4: Pewenue sanay pacrosHaBaHus 00pa3oB  (BBLINOJHEHHE 3a/aHMs noj
PYKOBOACTBOM npernojasatenns),

[pumep 5. YMHOXeHHE MaTpuLL, AeHTOUHbI a1 OPUTM (CaMOCTOATENBHOE 3a1aHKe 2).

[Tpumep 6. VYMmuoxenue MATpHL, OJOYHBIE CXEMbl pacHpeieNeHus AaHHBIX (anropuT™MBbI
®oxca u KenHona).

3. IlpakTuKyM N0 HEnonb30BaHMIO GHGIHOTEK napauiejbHbIX MetogoB ParaLib pas
PeeHns 3a1a4 BLIYNCIHTeIbHOIH

O630p 6ubnunorexu Paral.ib: HA3HAYCHNE, KNACcChl PeLIAEMBIX 3a1a4, NPHHLIMUITEI paspaboriu.

[Mpumep 7. @yukuuu 6ubauorexu Paralib AT YMHOXKEHUA MaTpuLL npu 6J104HOM criocobe
pacripesienieius fgaHHbIX" (anroputmbl ®okca M KenHoHa): cxema peanusaimuy, TEOPETHYECKAsI
OLEHKa S((PeKTUBHOCTH, BBIUMC/IHTEbHBIE IKCMEPUMEHTHI,

AHal13  MHTEHCMBHOCTH  TMOTOKOB IEPENAaYN  NAHHBIX, OCYIIECTBISEMBIX B  XOJ€
Mapaje/IbHLIX - BLIYMCNICHUI B CHCTEMAx ¢ pacrpeie/ieHHO NaMATBIO, € MCNOJIb30BAHMEM
HHCTpyMEHTaNbHOH 6nGaroTexn ParaScope.

4. IlpakTHKYM no ouenxe IPPeRTUBHOCTH NapaMIeNbHbIX MeTOL0B AJISl PasHbIX
TONOJIOTHE MHOIOIPONECCOPHBIX BbIYHCIUTELHBIX CHETEM

XapakTepucTHKA MPOrpaMMHOIA naboparopuu ParalLab kak HHTErPUPOBAHHON CHCTEMBI Ist
MIPOBCACHHA  BBIMMCIIUTENILHEIX  SKCIIEPHMEHTOB € Napaie/bHbIMHK METOJIAMH /ISl OLUEHKH UX
s dexTrBHOCTH:

*  Mojenuposanue MHOTOMPOUECCOPHBIX  BBIMMCIMTENBHBIX CHCTEM (Be1bop  Tomosoruu,
3a/laHHe  KOJIMYECTBA M NPOU3BOJMTELHOCTH npoueccopos, BeIOOp MeTosa TIepemaum
AQHHBIX 1 33 laHHC KOMMYHHKALMOHHBIX XapPaKTEPHCTHK CeTH),

* Onpenenenye Knacca pemaeMbIx 3a4a4 1 3a1aHue napameTpoB 3aaaum,

* Buiop napanienstoro metona pewenns sagaun u HACTpokiKa 3HAYEHHIA ero napameTpos,

® YcraHoBka rpaduueckmx HH/IMKATOPOB /sl HAGMOAEHHS 32 MPOLECCOM NapaslIeNbHbIX
BLIMMCICHHH (COCTOAHME NAaHHBIX Ha npoLeccopax CHCTEMBI, mepejaya MHGOPMALMU 110
CCTH, TeKYLIas OLCHKA PELIEHHS HCXOMHON BLIYHCIUTENLHOM 3aaa4uu),

* [llpoBesenne  skcnepumeHToB B POKHME  MMHTALMK  BBLIMHCNIEHU;  MOWIArOBLI,
MOC/IC/I0BATE/IbHEIA  (HENPEPBIBHBIA) M LHKIHYECKHI] (cepuiinblii) cnocoGul mpoBeaeHus
IKCNEPUMEHTOB; ONHOBPEMEHHOE BBIMONHEHNHE HECKObKHX SKCMEPUMEHTOB B pexuMe
PASACICHUA  BPEMEHU ISl PAsHBIX BAPHAHTOB TOMOJOMMH  BBIUMCIUTENLHOI CHCTEMBI,
[1apaMeTpoOB 3a1a4H, KOJIMYECTBA MPOLIECCOPOR U T.I1.,



® AHAIH3 Pe3yNbTaToOB ¢ WCMONB30BAHHEM CBEICHUA M3 JKypHAla 3KCNEPUMEHTOB; OlEHKA
BPEMCHHM  pELIEHHs 3allauy B  3aBUCUMOCTH OT PasMEpPHOCTH 3aJa4¥ W  KOJMYECTBa
MPOLICCCOPOB; MOCTPOEHHE 3aBMCUMOCTEH yCKOPEHHS W a(dexTuBrOCTH napanensHbIx
BbIYMCJIEHHH,

* [llpoenenne skcnepumentos s PEIUME — peallbHbIX  NapameNbHEIX  BLIYMCTEHHUIA;
BBINOJIHCHHE Napae/ibHbIX NPOrpamMM B BUAE MHOMKECTBA HE3aBUCHMBIX MpPOLIECCOB Ha
O/IHOM TIpoLeccOpe; yaaNeHHbIA 40CTy K MHOTONPOLECCOPHOM BBIUHCIUTENLHON CHCTEME
(Knactepy); cpaBHeHHe TCOPETHHECKMX OLCHOK H Pe3yNbTaTOB PEabHBIX BBIUUCTHTEBHBIX
9KCMEPUMEHTOB.

5. PaspaGorka napa/iensnbix porpamm ¢ ucnon3oBanuem Texnogsorun OpenMP

Obwas  XxapakTepucTvka TeXHONOMMHU OpenMP:  noroku, napaniesibHele  o0nacTy,
Paclpe/e/ICHHE BLIYHCIIEHUH MEKY MOTOKAMH,

[pumep 8: Ckansphoe npoussencnue BEKTOpOB. ['i00anbHele M nokanbHele naHHbIE
MOTOKOB. Kpurnueckue cekumnu goctyna k pasaensiemMbimM faHHbIM, CHHXPOHM3aLIHS,

[lpumep 9. VmHuoxenue MaTpHLL (BAPHAHTBI PACHAPAIICHBAHMS  BJIOIKEHHDLIX LIMKJIOB,
CaMOCTOSITEIbHOE 3aaHue 3),

6. IlpakTHKy™M noO paspaGoTie NApaJLIe/ILHBIX A/ITOPHTMOB H NPOIPAMM /ISl pelIeHust
33144 BbIMHC/IHTENBHON MATEeMATHKH

[lpumep  10. TMapannenbuas COPTHPOBKA:  aNrOPUTMbI  My3bIPLKOBOH  COPTHPOBKH,
copruposkn  Ilemna u  Gwictpoli  coprrposku (BbIMONIHEHHE  3aaHMs  noj PYKOBOACTBOM
npenoaasaresis).

[pumep 11. 3apaum obpaboTku rpados: MOCTPOCHHUE MHMHMMAJIBHOIO OXBATBIBAIOIIEIO
ACPEBA, NIOMCK KpaTYAHIIKX 1yTel (camoCcToATeNIbHOE 3a1aH e 4)

7. IlpakTukym mo wmeromam MapalebHeIX  BRIMHCJICHHH 1yt pemueHus
AU} pepeHIHAIBLHBIX YPABHEHHH B YaCTHBIX NPOH3BOJAHBIX

ObLuas XapakTepucTHka METO0M KOHEUHbIX PasHOCTEH (METOA CETOK) AN UYMCAECHHOrO
petuenns nuddepeHLmanbHbIX YpaBHeHHUH,

MeTozbl pacnapannenMBaHus METOMA KOHEUHbIX PasHOCTEH /ISl BEIYHC/IUTENBHBIX CHCTEM C
00WeH namaAThIO (OpraHM3aLms B3AMMOHCKIIOUeHHs! AT OUCHKH MOTPELIHOCTH pelleHus, H3abbIToK
CHHXpOHM3aLMK, rnpobneMa cepuanusamu  u 010KHpOBKH, 0fecneyeHre TOXAECTBEHHOCTH
MOC/IC0BATENLHOIO M MAapaIENbHOTO  BAPHAHTOR PacHeTOB, BOJIHOBBIC CXEMbI BEHIYMCIIGHHIA,
6i10unas cxema pacnpeenenus AaHHBIX, OanaHCHpPOBKa, HCIOB30BAHHE ouepenH 3aJaHui).

MeTozsl pacnapannenusanms METOAA KOHCYHBIX PA3HOCTEH /ISl BHIYHCIIMTEbHBIX CHCTEM C
PACTIDEAC/CHHON NaMATBIO (JIEHTOYHAS M G0YHAS CXEMbI pacnpeneneHus AaHHbIX, BOJHOBbIE
CXEMbI BBIIHCIIEHUH, OLIEHKA TPYI0EMKOCTH Nepeaaun JIAHHbIX).

Ipaktnkym o pewenuo Au(hepeHIMANbHBIX  YPaBHEHHH B YacTHLIX MPOU3BONHBIX C
MCTOJIb30BaHMEM yueOHO-HeeeoBaTeNbekoil cuctemsl ParaGrid (MOCTAaHOBKA 3a/auM, BBINONHE e
BBIYMCNIEHHH, BM3yanusauus AaHHBIX, aHAIU3 PE3Yy/IbTATOB pACHETOB, MU3MEHEHHE MapaMeTpoB M
MPOJOHKEHHE BLIYHCIICHUH).

8. IlpakTHKYM 110 HENO/IB30BAKMIO GHEIHOTEK NapanjieabHbIX METOJO0B /ISl PellcHUs
C/IOMHBIX HAYYHO-TEXHHYECKHX 314

O630p 6ubnuorexn PLAPACK: CTPYKTYpa, 0OBEKTbI, METO/IbI, MCMONL30BAHMUE. ITpumep 12:
YMHOMKEHHE MaTpHLL - MCNOMb3OBAHME PLAPACK (BbimonHenue 3amamus NoJi PYKOBOACTBOM
npenoaasares).

9. IlpakTHKYM 10 Mmerogam MApA/ICILHBIX  BBIYHC/ICHUH Jisi pelnennsi 3amay
MHOTOMEpPHOH MHOI0IKCTPEMALHON ONITHMHU3A N



O6was  xapakrepucTuka npeAMeTHOH  o0nacTW  (NocTaHOBKAa  3ajaud  rio6GanbHOMN
ONTHMH3ALIAK, PENyKUMs DA3MEPHOCTH [l CBEACHHS MHOTOMEPHBIX 3aiady K OJHOMEPHBIM
MOCTAHOBKAM, HH(OPMALMOHHO-CTATHCTHUECKUE AJITOPUTMBI 1106a/ILHOTO MOUCKA, PUMEPHI),

Mcnonb3oBaHue MHOXKECTBEHHBIX pasBepTok Tvna KpuBoi Ileano s nocTpoenus
PasiMiHLIX  CETOK B 00JACTH pelieHWs ONTHMU3ALMOHHON 3aaaui. CeeneHue npobaemsl
MHOTOMEPHOH ONTHMM3ALMKM K CEeMEHCTRY OJIHOMEPHbBIX MH(POPMALMOHHO-COBMECTHMBIX 38,134,
[lapannenbHoe pewenue 3anay MOpOMKAAEMOTO CEMEHCTBA M CXeMa HH(POPMALMOHHBIX 0OMEHOB.

OBWHOCTb PACCMOTPEHHOrO MOAXOAa IS PCLUIEHUA pslla BBIYMCIUTENBHO-TPYI0EMKHX
Hay4HO-TCXHHUYCCKMX 3aja4 (MHTErpUPOBAHME, pPELIEHHE CHCTEM HEJHHEHHbIX YPaBHEHHH,
BOCCTAHOBJICHHE  3aBUCMMOCTCH, MOMCK pEIUEHHH, ONTUMANBHBIX MO Habopy KpuTepuer
(MHOrOKpHTEPHAIBHAS ONTUMH3ALIHS) 1 T.A.).

[lpakruiym no pewenuio 3aaay MHOTO3KCTPEMANIbHOH ONTUMU3ALWH ¢ WCHOAB30BAHUEM
CHCTEMBL  Napallie/ibHEIX  BbluMcieHUi  AGcosmor Dkenepr (MOCTAaHOBKA 3ajaud, BBINOJIHEHHE

BLIMMCICHHH, BU3YanM3aumMa JAHHBIX, AHANK3 PE3YJbTATOB PAacueToB, M3MEHEeHHe napameTpoB H
NPOJOIKEHHE BBIYUCIICHUI).

5. ObPA3OBATEJIbHBIE TEXHOJIOI'AH

® JIEKLIHOHHO-CEMUHApCKast cucTeMa 00yueHus (TPaJULIMOHHbIE NEKLMOHHbIE nabopaTopHble
3aAHATHA),

® 00yueHHE B MajblX rpynnax (BbINOJHEHHe nabopartopHeix paGoT B rpynnax w3 ABYX WJIH
TPEX YeJloBeK),

® MacTep-Kiacchl  (J€MOHCTpaLus Ha J1aGOPATOPHBIX 3aHATHIX NPUHLMIOB pacyeTa u
IPOEKTHPOBAHHS ONITHYECKUX ICTAJIEH M ONTHYECKUX CHCTEM);

¢ MPUMEHEHHUE MYJIbTUME/1Ma TEXHONOTHH (MPOBe/IEHHE JIEKLIMOHHBIX 3aHSTHI ¢ NPpUMEHEHHEM
KOMITbIOTEPHBIX TPE3EHTALMA W AIEMOHCTPALIHOHHBIX POJIMKOB ¢ MOMOLLBIO npoekropa uiu IBM);

® HH(POPMALMOHHO-KOMMYHUKALIMOHHBIE  TEXHOJOFMH (NnpuMeHeHHe  MHPOPMALIMOHHBIX
TEXHOJIOTHH /sl MOHUTOPHHIA TEKYLLEH yCreBaeMocTH CTYACHTOB W KOHTPOJIA 3HAHHUHA),

6. ONEHOYHBIE CPEJICTBA JIJISI TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH,
NPOMEXKYTOYHOM ATTECTALIMM 110 UTOTAM OCBOEHUSI
AUCIIUILIMHBI 1 YYEBHO-METOJMYECKOE OBECIIEYEHIE
CAMOCTOSITEJBHOM PABOTHI CTYJIEHTOB
a) Bonpoce! k peiitunr-konrpoaio:
Pevimune-konmpons Nel
I, CISC- u RISC-npoueccopsl. OcHOBHBIE ueptel RISC- apxutextypsi.
2. TloBblllleHHE NPOM3BOAMTENLHOCTH MPOLECCOPOB 3@ CYeT KoHBeiepuzauuu. Yciosus
ONTHMANBLHOTO (YHKLHOHUPOBAHKS KOHBEliepa.
3. CynepkouBefiepHble W CynepcKanspHbie npoueccopsl. Brbigenenue HesaBHCHMO paboTarommx
yerpoticrs: [U, FPU, MMU, BU.
4. Mero/ibl YMEHBLUECHHs HEraTHBHOTO BAMAHMS MHCTPYKLHMH rnepexofa Ha NpOM3BOAHTENBHOCTD
npougccopa.
5. TloBbllIeHHE NPOM3BOJAMTENLHOCTH MPOLECCOPOB 33 CYET BBEACHHA Kal-namsarTd. Koiuu:
€/WHbIH, ['apBapacKui, ¢ NpsmMoii 3anmcblo, ¢ 06paTHOI 3anucho.
6. Opranusalys Kaw-namaTH. ANFOPUTMbI 3aMEHbI IAHHBIX B K3LU-NAMSITH, CneunanbHble Ko,
7. CornacoBaHHe KILIEH B MyJ/IbTHIPOLIGCCOPHBIX CHETEMAX C OBILIEH NaMSIThIO.
8. Buibl MHOTONPOLIECCOPHBIX APXUTEKTYP.
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» Buibl pecypco: anmapaTbie, nporpaMMHble, aKTUBHbIE, MacCUBHbIC, JIOKAJIbHBIE, pasjieisieMble

[Monnepka muorosagaunoctn w MHOTOMPOLECCOPHOCTH  CMELMATBHBIMA  MHCTPYKLIUSMH
npoueccopa. OpraHu3aLys JaHHBIX BO BHELIHEN NaMsITH.

[porpamma, npoueccop, npouece. OcHOBHBIE COCTABMMIOLLHE NpoLEecca, COCTOsSHUS NpoLiecca.
Crex, BUPTYa/lbHAS MIAMATH, MEXAHU3MBI TPAHCIIALIK ajpeca.

- Mexauusmbl  B3aumonielicreus  mpoueccos.  Pasaensemas  mamsts, cemaopbl, CHrHABLI,

MOYTOBLIC AMKM, CcOOBITHA. 3amauu (threads). CpaBHenue ¢ npoueccamu. Pecypesl,

npuoputetel. IMapamienshble npouecchl. CesspiBanme. CraTuyeckoe W JUHAMMYECKOe
CBA3bIBAHME,

2

NOCTOAHHDIC, BPEMECHHbIE, HEKPUTUUHbIE, KDUTHYHBIE.
Peumune-xonmpone Ne2

- Tumbl  B3aHMOACHCTBUS  NPOLIECCOB:  COTPYAHMUAIOLIME M KOHKYPHUpYIOILLME  MPOLECCHI.

KpHTHYecKue CeKLIMM, B3AUMHOE MCKIIIOUCHHE MPOLIECCOB (3a1au).

[MpoGuembl, BO3HMKAIOLME NMPH CHHXPOHU3ALMM 337144 U MIEH HX paspeLiueHus.

CocTosiHua npouecca U MEXaHH3MbI MIEPEX0/1a U3 OIHOFO COCTOSHHS B Apyroe.

Cranpaprsl Ha UNIX-cuctemsi.

Ynpasnenue npoueccamu. @ynxumn fork, execl, execy, waitpid. [Tpumepsl ucnonb3oBanus.
Pabora ¢ curnanamu. ®ynkuus signal. TTpumep nenonb3opanus.

Paznensemas namsrh, OyHKLHK shmget, shmat, shmetl, ITpumeps! Henons3osanus.

Cemadopel. Dyuxiun semget. semop, semetl. ITpumepsl HCnosb30BaHus.

CoGbitns.  TlpumuTHBHBIE  OMepary. Opranuzaums  B3auMOIEHCTBUS  KIIHEHT- cepeep ¢
MOMOLLBIO COOBITHIA.

Ouepean coobluenmii. @ynkunn msgget, msgsnd, msgrev, msgetl. [pumepsr uenons3opanus.
Ynpaenenue 3apauamu (threads). OyHkumn pthread_create, pthread.join, sched.yield. ITpumepsi
MCTONIB30BAHMSI,

OObekThl CHHXpOHM3ALMK THNa mutex. DyHKLMK pthread_mutex_init, pthread mutex_lock,
pthread_mutex_trylock, pthread mutex_unlock, pthread_mutex_destroy. [Tpumepn
HCIOb30BAHUS.

3

O6bexTsl CHHXpOHM3aUMK THHA condvar. @ynxumun pthread _cond init, pthread_cond_signal
pthread_cond_broadcast, pthread cond wait, pthread_cond_destroy. [Tpumepsi Henons3osanus.,
[Tpumep multithread-nporpammel ymuosxeHus MaTPHLbI HA BEKTOP.

Pettmunz-xonmpone Ne3
Message Passing Interface (MPI). O6was cTpykrypa MPI-nporpammel. @ynkuuun MPI_ Init,
MPI_Finalize. Coobuienus v ux Bujel.
Kommynukaropel. @yuxuun MPI_Comm_size, MPI_Comm_rank. [Tpumepsl ucronssoBanms.
[onapueiii o0Men coobmennsmu. Oyukimn MPI_ Send, MPI__Recv. [Tpumeps ucnonssoeanus.
Onepauu BBoaa-BEIBOAA B MPI-nporpammax. [Tpumepsi.
JlonoNHUTENbHBIE  BO3MOMKHOCTH sl nonapHoro  obmeHa  coobleHuAMH,  DyHKuUKH
MPI_Sendrecv, MPI_Sendrecv_replace.
JlonosHUTeNbHbIE BO3MOKHOCTH 1S IONAPHOTO 0BGMEHA COOBILEHHMSIMH. Dynkumn MPI Isend,
MPI_Irecv, MPI_Test, MPI_Testany, MPI_Wait, MPI_Waitany
Kosnexrusubiii o6men coobuiennamu. ®yukipm MPI_Barrier, MPI_Abort, MPI_Bcast.
KosunekrnsHeli oOmeH coobiuenuamu, OyHkLum MPI_Reduce, MPI_Allreduce, MPI Op create,
MPI_Op_free. [pumep MPI-nporpammel, Bbiuucisioleii onpejieieHHbIH HHTErpall.
Bpems B MPl-nporpammax. ®@yrkunun MP1_Wtime, MPI_Wtick. [Tpumep ncnonssosanus.
[Tpumep MPI-nporpaMmbl yMHOMKEHWS MaTpHIibl Ha BEKTOP.
JlonoJiHuTe NIbHBIC BO3MOMKHOCTH /ISl KOJUIGKTHBHOTO OGMEHA MAcCHBAMH JaHHbIX. DyHKUKU
MPI_Gather, MPI_Allgather, MP1_Scatter,



38.

[lepecbuika  crpyktyp  namubix. Cosganne HoBoro MPl-tuma JaHHBIX ¢ TOMOILBIO
MPI_Type_struct. ®yunkuuu MPI_Address, MPI_Type commit, MPI_Type_free. Tlpumep
MCIOJIb30BAHMSL,

0) DK3aMeHAUHOHHDIE 3a1aH;
Hanwwmre nporpammy, ucnonssys 6aokupyrouue KOMMYyHHKaunoHHbIe (yukuun (MPI_Send,
MPI_Recv),  peanmsytowyio  cneayrowmii anropuT™:  Ha  HYJEBOM  Ipoleccope
HHHUMaT3upyeTes nepemenHas (float a); Hynesoit npoueccop paccobinaer MEPEMEHHYIO a BCeM
fipoLeccopam, Biiouas camoro cebs; mnocile NONMy4eHHs NEpPeMEeHHOH a Bee MPOLECCOPBI
NPUOABISIOT K HeH CBOM MHAMBUAYaNbHbIN HOMEp M NMEPENAIOT Ha HYNEBOH NpoLeccop; HyaeBoi
MPOLECCOP MONYHACT OT BCEX MPOLECCOPOB JAHHbIC M BHIBOJAMT Ha SKpaH B (opmare: Homep
fipoueccopa, NepeciaHioe MM 3Ha4YeHUE NIepeMeHHOH a.
Hamiwwure nporpammy, uenonesys O10KMpyYIOLIME KOMMYHHKALMOHHBIE (hyHKLMH (MPI_Send,
MPI_Recv), peanusyiouyio anropurm Nepeaaun NaHHBIX 0 KOJbLY: OYepeHON npoLeccop
AOXKHAACTCS COOOIUEHMS OT NPEeABIAYLIErO H MOTOM NOChIaeT clie/lytoLemy npoueccy.
Hanuwwre nporpammy, ucnonssys KOMMyHuKalMoHHbIe (yHkuun (MPI_Isend, MPI_Irecv),
MEPCAAIOLLYIO ABYMEPHBIH MACCHB MEXKLY IBYMSI POLIECCOPAMH.
Hanuwmre  nporpammy, HCTIOJIL3Ys  KOMMYHMKaLMOHHYIO  dyHkumio  (MPI_Sendrecv),
PCAJIM3YIOLLYIO a/ITOPUTM MEPelayn NaHHLIX MO KOJIbLY: OYepeHOI NPOLIECCOp A0KHAAETCS
COOOLIEHHUS OT NPEABLAYIIErO U NMOTOM MOCHLIAET CIICYIOILEMY NPOLIECCY.

B) CamocTositesibHas paboTa cTyJeHTOB:

I. Tloaroroska k Texyuiemy KoHTPOIIO 1 MPOMEKYTOUHOH aTTeCTALHH,

2. llogroroska k naGopatopHsiM paGoram 1 oopmIIEHHE OTYETOB MO Pe3yJbTaTaMm M3
BbINOJHEHUs. KOHTpPO/IL ocyliecTrAseTCS HA 3aHATHAX B BHje YCTHBIX OTBETOB Ha BOINPOCHI
MpernoaaBaTes no CoASPIKaHMIO OTHETA.

3. Pabora ¢ jonosuuTenbHO#M JAUTEPaTypol MO  BONPOCAM, BbIHECGHHBLIM HA
CaMOCTOSITE/IbHOE M3yUueHHE. KOHTPOJIb OCYLIECTBIISETCS HA SK3aMEHE.

1) Hocrouncrsa u Hepocratku SMP- u MPP- APXHUTEKTYP BBIYMCIUTEIILHBIX

CHCTEM.

2)  Oranuue noHsTUi Npolecca U N0TOKA B ONEPaLMOHHLIX CHCTEMAX.,

3)  TlpoGnemsl cCHHXPOHM3ALMY 33144 NPK napauie/ibHOM NporpaMMHPOBAHHH.

4)  Cranpapt OpenMP. Hasnauenue.

5)  CyuwecTByiowme peannsaluu crangapta MPI.

6)  TlpoTokonbl o6MeHa aaHHBIMK MEXKIY MPOLIECCAMH,

7)  Henonvzosanme yrunurst MPIRun.

8)  Ornanka napaienbHbIX NPUIOKEHHH,

9)  Meroauka oueHku 53PHEKTUBHOCTH BBIUKC/IEHHUIA.

10)  Peanusauus mMaTpuuHbBIX anropuTMoB cpeacreamu MPI

I'1)  Pacnpenenennoe pewenne auddepenimansbix YPaBHEHHMH,
Pacripeaenenne Buaos camoctostensHolt paGoTsl no pasjenam AHCLUIIHHBIL:

Bun CPC

Paspen nucumniuuel

Q) (2) )

Llenn n 3apaun napannensHoit o6paborin
JaHHBIX

2 — 4

[TpuHUKMOBI NOCTPOEHHS MapanIenbHbIX
BBIYHCIIMTEIILHBIX CHCTEM

Monenu NnapanienbHbIX BbIYHCIUTCIbHBIX
CHCTEM

[IpuHumnb paspaboTku napanneabHbix 4 6 5




aJITOPUTMOB M MPOrpamMm

5. | Cucremel pa3paGoTKH napannenbHbix
nporpamm

6. | [lapannenbHble YHCTICHHbIE ATTOPUTMbI TS
PELUEHHS THTIOBLIX 3a/1a4 BIYMCIIUTEHOF 4 6 5
MaTeMaTHKH

Bceero 18 u. 18 u. 27 u,

7. YHEBHO-METOIHYECKOE 1 HH®OPMAIIMOHHOE OBECIIEYEHUE
JAUCIHTUATIIAHBI
a) OCHOBHASI JINTEpaTypa

I. AnroHos, Anexcannp Cepreeny. TexHONOIMH napajjiesibHoro nporpammupoBanus MPI u
OpenMP : yue6Hoe nocobue st By3os no HanpaeneHusm 010400 "llpyknaaHas MaTemMaTuka u
nudopmatura" u 010300 "dynaamenranbHas nHpopmaTiKa W HHPOPMALHOHHBIE TeXHONOrUK" /
A. C. AHTOHOB ; MOCKOBCKHH rocyaapcTBEHHbIH yHuBepcureT uMeHd M. B. Jlomonocosa
(MI'Y) ; aBt. npeaucn. B. A. CaaoBuuuuii .— Mockpa : MocKoBCKui yHnusepeurer (MI'Y),
2012 .— 339 c. : un. — (CynepkoMmbioTepHoe obpasosanue) .— Bubauorp.: ¢, 333-334 —
ISBN 978-5-211-06343-3.

2. OcHOBbI NapannebHOro NporpaMMHPOBaHHSI [DnexTponHelit pecype] / Boraués K.JO. - M. :
BMHOM, 2013.

3. Mogenn napaniensHOro nporpaMMUpoBaHms [DNeKTPOHHBIN pecype] / ®DeporoB U.E. - M, :
COJIOH-ITPECC, 2012.

4. ®@enoros M.E. Mopenn napaiesibHoro nporpaMmipoBasus [2nexTponHElit pecypc]/ Penotos
WM.E.— DnexTpoH. TeKcTOBbIE AaHHbIE.— M.: COJIOH-IIPECC, 2012.— 384 ¢.

0) gonosiauTeNILHAN JIHTEPATYpA:

I. . Kynukos U.M. Texnosnorun pazpaGorki MpOrpamMMHOTo OOECreqeH st i MaTeMaTHUECKOrO
MojenupoBatus  (usnueckux npoueccos. Yacte 1. Hcnosnbsosanue CYNepKOMITbIOTEPOB,
OCHAIIEHHBIX rpauueckumMu  ycKopUTensMu  [DAeKTPOHHBIH pecype]: yuebHoe mnocobue/
Kynnkos WM.M.—  DnekTpoH. TekcToBble  jaHHble.— Hosocubupek:  HoeocuGupekuii
roCyAapCTBEHHbIH TeXHHUECKUH yHuBepeuTer, 2013.— 40 ¢,

2. Mojenn pacnpeieneHHbIX  BbluMCAeHMH [DNeKTPOHHbIi pecype] / Tomopkos B.B. - M.:
DOU3BMATIINT, 2011.

3. Texnonorus CUDA B npumepax: BeejeHue B NpOrpaMMHUpoBaHHe rpaguyeckux MpoLEeccopos
[Dnekrponnbiii pecype] / Cangepe k., Koangpor 2. - M. : IIMK TIlpecc, 2011,

B) Ilporpammuoe obecneuenne u Untepuer-pecypesi:

I Jlabopatopus IlapaniesbHbiX HHDOPMALMOHHBIX TEXHONOIMIA Hayuno-uccnenosarensckoro
BbIUMC/IMTENIBHOTO LeHTpa MI'Y http://parallel.ru

2. MPICH: a high performance and widely portable implementation of the Message Passing
Interface (MPI) standard. https://www.mpich.org/

3. Opurnnanst cranaapra MPI: http:/www.mpi-forum.org/docs/docs.html,

8. MATEPHAJIBHO-TEXHUYECKOE OBECITEYEHUE JUCOMILINHBI
JlexipoHHbIE ayIMTOPUKM, OCHAIIEHHBIE AOCKOH (M1 Mena uau MapKepa), KpaHOM s
POEKLHOHHBIX CHCTEM, MPOEKTOPOM H HOYTOYKOM.
AYIMTOPHH I NPOBEACHHUS 3aHATHH, OCHALIEHHBIC COBPEMEHHBIMH NepCcOHaIbHBIMUA
KOMTbIOTCpaMK, OOBEAUHEHHBIMH B JIOKANIBHYIO BLIYMCIMTENBHYIO CETh M YKOMILIEKTOBAHHBIMM
HEOOXOANUMBIM CUCTEMHBIM H IIPUKIAAHBIM MPOrPAMMHbBIM 06eCedeHHeM.



Pabouas nporpaMma AUCHHIIIMHEL COCTABIEHA B COOTBETCTRBHE C tpebosanusamMu OI'OC BO no
Hanpasyenuio 02.03.01 Maremarnka ¥ KOMIBKOTEPHBIE HAVKH.
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IIporpamma pacemoTpena u ono6pena Ha 3aceaHuy kagenpsr PullM
npoTokon No_ 7~ o1« » 22~ 2014 rona.

3aBenyromuii kadeapoii C.M. Apakensn
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PaGouas nporpamma pacemorpena m onobpena Ha 3aceiaHHu y4eOHO-METOANYECKOH
Kkomuccun Harpabienus 02.03.01 MaTteMaTuika 1 KOMILIOTEPHBIE HAYKH
npotokon Ne_ 571 ot « A9 »  p4 20187 ropa.

Ilpencenarens xoMuccuu JQJ%{/ /{)ﬁ == /d/ /944;@/

JIUCT ITEPEYTBEPKIEHU S
PABOYEN IIPOI'PAMMBI AUCHUATIVIMHBI (MOY JIS)

Pabouyas nporpamma oo6pena na yueOHBIH roj

IIporoxon 3acemanus kapenper No oT rojaa

3ae/yrommuit kadeapoi

Pabouas nporpamma on06pena na yueOHBIH 1o

IIporoxon 3acemanus kadenpur Ne oT roja

3asenyroumit kadenpoit

Pabouas nporpamma o106pena na yueOHBIH roj

IIpoTokon 3aceanus kadenprr No oT roja

3asenyromuit kadeapoii




