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1. HEJIA OCBOEHUA JUCHUITJIMHBI

IloTpeOHOCTE pelteH s CIOKHBIX MPUKIAIHBIX 3a1a4 ¢ GOIBLUIHM 06HEMOM BBIYHCIIECHHUI
H NPUHUKIHAIBHAS OrPaHHYEHHOCTh MAaKCHMMaIbHOTO OBICTpoaeiicTBUs "KiaccHyeckux' - 1o
cxeme (o Helimana - OBM npuBenu K MOSBIEHHIO MHOTONPOLECCOPHBIX BBIYHCIATENBHBIX
cucreM (MBC). HcnonezoBaHHe TakuX CPEACTB BBIYHCIUTENBHOM TEXHHKHM I103BOJSIET
CYLIECCTBEHHO YBEJIHYHBATH [POU3BOAMTENIBLHOCTE DBM IpH mo0oM CYIIeCTBYIONIEM YPOBHE
pasBUTUSL KOMITBIOTEPHOrO obopynoBanus. [Ipu atom, oanako, HeoOXxomumo '"mapauienbHoe"
0000IeHre TPaJMLMOHHOH! - MOCIIe0BaTebHOM - TeXHOJIOTHH pelleHus 3a1ad Ha DOBM. Tak,
YHCIICHHBIE METOALI B ciiyyae MBC 10/DKHBI IPOEKTHPOBATLCA KAK CHCTEMBI NApaLIeIbHBIX U
B3aUMOJIEHCTBYIONIMX MEXKIY COOOH IpOoIEeccoB, MOMYCKAIOMINX HCIONHEHNE Ha HE3aBHCHMBIX
nporeccopax. [IpuMenseMble aIrOpUTMHYECKHE S3BIKH U CHCTEMHOE IPOTPaMMHOE 0becIIeueHne
JOJIZKHBI obecreynBaTh CO3JaHue IapalIC/IbHBIX nporpamMm, Opranu30BbIBATE CHHXPOHH3ALHIO U
B3aMMOMCK/IIOUEHHE ACHHXPOHHBIX IIPOIECCOB U T.II.

[IpeameroM paccMOTpEHMS! HACTOSILErO Kypea M SIBISIETCS H3Y4YeHHE IEpEeuHCICHHOTO
Kpyra BOIpocoB. Llens Kypca cOCTOHT B HM3JI0)KEHHH MaTeMaTHYeCKHX MOJEIeHd W METOIOB
NapajieIbHOro IMPOrpaMMHPOBAHMS JJIsl MHOTOIPOIECCOPHBIX BBIYHCIHMTENBHBIX CHCTEM, a
TaKKe MPaKTHICCKOE OCBOSHHE IIPHEMOB M TEXHHK pa3paboTKH IapauIeNbHbIX IPOrPaMM.

2. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OITIOII BO

HMucnununa «llapamienbHoe mporpaMMHpPOBAHKE» HAXOAUTCS B BAPHMATHBHOM YacTH
OIIOII u ABNsAETCS AMCUMILIMHOM IO BEIGOPY.

JlucuuiuiMHa — JIOTMYECKH M COJEPIKATENBHO-METOJMYECKH  CB3aHA ¢  PAIOM
TCOPETHUCCKUX MUCIUIUIHH ¥ IPAKTHK MIPEALIeCTBYIONIEro nepuona odyvenus (OnepanuoHHbe
CHCTEMBI, ~ AJTOPHUTMBI M @IrOpUTMHYeckHe  s3bIKH, OOBEKTHO-OPHEHTHPOBAHHOE
nporpaMMHpoBanue, JluckperHas MaTeMaTHka M MaTeMardyeckas Jjoruka). Jlns ycremsoro
OCBOCHHSI Kypca CTY/ICHTBI JOJIKHBIL: 3HAaTh YCTPOHCTBO M MPUHLUIEI PyHKIHOHHpOBaHus DBM,
MMETh IPECTaB/IeHHe 0 0A30BLIX aIrOPUTMAX U CTPYKTYpaX NaHHBIX, YMETh IPUMEHSATH SI3BIKHU
IIPOrPaMMHUPOBAHHS BBICOKOI'O YPOBHSI.

Aucuunnuuea  GopMHpyeT 3HAHHS M HaBBIKH, HEOOXOJMMBIE B  HPAaKTHUECKOH
JISSITENIbHOCTH KBAM(MIMPOBAHHOTO CIICIHAINCTA, H3YYAETCsl B KOHIIE TEOPETHYECKOTO Kypea.

B pamkax yueGmoro mporecca OHH MOIyT ObITh HCIIOJIB30BaHbI IPH TOATOTOBKE BBITYCKHOMN
KBaNH(UKALHOHHOM paboTEL

3. KOMIIETEHIIUHU OBYYAROILIEIOCSl, ®OPMUPYEMBIE
B PE3YJIBTATE OCBOEHUSI JUCHHAIIJIMHBI (MO Y JISI)
B pesymbrare oCBOeHMS JIMCHMIUIMHBI OOYYalOLMiCS JIOJDKEH JEMOHCTPHPOBATH
creayromue npohecCHoHaIbHBIE KOMIIETEHIHH:
® Cr0COGHOCTH K OpraHu3alyH yuaeOHOl AesTelbHOCTH B KOHKPETHOH peMeTHOi 06nacTu
(Maremaruka, pusuka, undopmaruka) (I1K-9);
®  CIIOCOOHOCTE K IIPOBEJIEHHIO METOAMYECKHX U OKCIIEPTHRIX paboT B 06J1aCTH MaTEMATHKH
(TIK-11).

B pesynbrare ocpoeHus JuCHMIUIMHBL 00YYarOMMHCH JIOJDKEH JEMOHCTPHPOBATE
CIIEIYIONINE PE3yNbTAThI 00pPa3soBaHM:
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CHCTEM,
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MOBBIMICHHUS [TPOU3BO/IUTEBHOCTH BBIYHCIHTEIBHBIX CHCTEM, MOAXO/ABI K IOCTPOSHHIO
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1. Iesin 1 321241 BBeJCHHS Napa/uie/ibHON 00paloTKH JaHHBIX

1.1. Heo0xoaumoceTh




OrpannyeHHe MakCHMAJIbHOH  IPOM3BOJUTEIHHOCTH OJIHOIpOLIECCOPHBIX ~ DBM.
[Tocrosnnas Heo6XOMMMOCT pelleHHs 3a1ay, MPEBHILAIOMIAX BO3MOMKHOCTH COBPEMEHHBIX
I9BM (npoGnemsr "Goibuioro Bezosa"). HeoGXOMHMMOCT KOLTEKTHBHOTO pEeXKHMa PELICHHS
3a/a4. ABTOMATH3aLMs YNPABICHHS PACIpeNe]eHHBIX TEXHHUECKHX CHCTEM. TeXHHUeCKue
TPeOOBAHHSI 10 CHHIKEHHUIO CTOMMOCTH U TIOBBIIICHHIO HAIEKHOCTH.

1.2. UcTopusi BBeeHns NapaLIeH3Ma

ENIAC, IBM-701, 704, 709, ATLAS, CDC 6600, 7600, ILLIAC IV, Cray-1, Dnp0pyc.

1.3. Pazimune MHOr03a/1a4HbIX, IAPAIEIBHBIX H PACTIPENeICHHBIX BbIYHCICHHI

1.4. IlpoG.ieMbl HCTI0/IL30BAHASA NAPAICTN3MA

CywecTBoBaHHE  NOC/ICAOBATENBHBIX ANTOPHTMOB  (3aKOH Ampans). IloBeimenne
MPOM3BOJUTEIBHOCTH  IIOCIIEIOBATENBHEIX — KOMIBIOTEPOB  (3akoH  Mypa). Ilotepu Ha
B3aUMO/ICHCTBHE U [IEpeiauy JaHHbIX (THII0Te3a MUHCKOT0). BBICOKas CTOMMOCTE [apaJuIeIIbHBIX
cucreM (3aKoH ['poma). "TlocnenoBaTenbHOCTD" CYIIECTBYIONMX ATOPHTMOB 1 IPOrPaMMHOTO
obecrieucHus.  3aBUCHMOCTh  9()(PEKTUBHOCTH NApPAIUICNBHBIX  BBIYHCIEHMHA  OT yuera
ocobenHocTel annaparypsl, CI0KHOCTS pa3spaboTKH apalliebHbIX anropuT™MoB. TpynoeMKkocTh
TIPOBEPKH MPABUIIBHOCTH IIapaUIeIBLHEBIX IIPOTPaMM.

2. llpuHIMNIbI OCTPOEHHS! NAPAJLIETbHBIX BIMHCIATEbHBIX CHCTEM

2.1. ITyTn pocTHIReHHUs TAPA/LIETH3MA

OYHKUMOHAIBHBIE BBIYMCIHTENbHBIE YCTPOHCTBA, MHOrOypoBHEBas U MOJYyJbHAS
mamsith.  KomBelfepHble ¥ BeKTOpHBIE  BBIYMCIICHHSL. [Tpoueccopuble  MaTpuibl.
MHOroIIpoLecCopHble  BLIMHCIHTE/BHBIE CHCTEMBI ¢ OOMICH M PACHPEACICHHON NaMATHIO
(MyNBETHIIPOECCOPBI M MYJIBTHKOMIIBIOTEPHI). MHKPOTIPOIIECCOPHBIE CHCTEMEL.

2.2. Crioco0bl MOCTPOEHHS MHOTONPOLECCOPHBIX BHIYHCAUTEILHBIX CHCTEM

Cxembl KOMMyTauuum (TOJHAs KOMMYyTamus - OOIast IaMsTh, IIEPEKPECTHBIC
KOMMYTAaTOPBI, JTOKAJILHBIE CXEMbl KOMMYTal[HH - 00LIas IIMHA, PEINETKH, KiacTephl), AHAIHN3
lapaJuIe/IbHBIX aINTOPHTMOB M THIIOBBIE TOMOJIOTMH CXEM KOMMYTALMH — KOJIBLIO, JIMHEHKa,
PEIIETKHU, MONHBIA rpad, runepkyd, Top, JepeBo. ANIapaTHas pealusalus M [porpaMMHas
OMYJIALIAS TOTIOJIOT UM,

2.3. Buael napauieibHBIX BLIYHCIHTENBHBIX CHCTEM

CynepOBM.  MHoOrompoueccopubie  BBIYMCIHTENBHBIE  KOMILICKCHI (MBCO).
MHoromMammmHHbIE BEIMHCIHTENbHEIE KoMIuiekesl. Cetr DBM.,

[IpuMepsl COBpEMEHHBIX BBICOKOIMPOU3BOANTENBHBIX BEIYHCIUTEIBHEIX CHCTEM (Cray
T932, IBM SP2, HP Exemplar, ASCI RED). CynepKoMIBIOTEPHbIE BBIYHCIUTEILHBIE CHCTEMBI B
Poccun.

2.4. Knacenpuxanus MBC

Cucremarnkn ®nunna u Iopa. [loToku faHHBIX (KOMaH). Crpykryprast HoTanus XoKHHA
u JPkecxoyma.

2.5. Onenxa npousBoaurTeasHocTn MBC

OOiiee BBIpaKCHHE JUIsl OUEHKH IIPOM3BOAHTSIBHOCTH LIS pasHoro tuna MBC.
Makcumanbaas — (IMKOBas)  IPOM3BOMUTEILHOCTH.  CTeNeHb napajienusMa  (JuiMHa
Oy IPOM3BOAUTEIIBHOCTH). VY IeNIbHAS IIPOH3BOAMTELHOCTE. SHAYEHHS [IOKa3aTeNel s psza
MBC.

3. MoaeanpoBanue 1 aHAJIM3 NAPAJLIETbHBIX BHIYHCICHHI

3.1. Mogean napajuieJbHbIX BbIYHCIUTELHBIX CHCTEM



Kommbrotep ¢ HeorpaHuYeHHBIM —MapaieM3MoOM  (Ilapakommslotep). Mojenu
MHOTOITPOLECCOPHBIX CHCTeM ¢ 00mIed u pacnpeneneHHOH namsaTbio. Mojens KoHBeliepHOit
CHCTEMBL.

3.2. Monean aiaropuTma B BHe rpada "omepany - onepanun"

Ipescrapnenue anropurma B BHAe rpada NOTOKA JaHHBIX. Pacrucanue mapameTbHbIX
BBIYHCIICHUH. [loKasaTens BpeMeHHOH cloXHOCTH anroputMa. OleHKa BPEMEHH BBIIOJIHEHUS
aaropuTMa JUlsd NapakoMIbLioTepa (npeaeibioe pacnapauie/IMBaHie) U U CHCTEM ¢ KOHEYHBIM
KOJIMYECTBOM  NPOLIECCOPOB.  3aBUCHMOCTH OLEHOK OT TOMOJOTHMH TIpada auroputMa M
HEOOXOJIMMOCTh  ONTHMHU3AUUK CTPYKTYpPhl rpada. CrocoGbl IONTYYEHHS ONTHMAJIBHOIO
pacnucaHus BEIYHCICHHIH,

3.3. Moaesib napajiebHbIX BbIYHCIeHnil B e cern Ierpu

OcHoBuble noHsATHS TeopuH cereil [lerpu. Wcnonssosanue cereit Iletpu amst ommcanust
apaJule/IbHBIX BBEIYHCIIEHUH. JleMOHCTpalis OCHOBHBIX MpoGJieM MapajulelbHBIX BEIYHCICHHI:
CHHXPOHM3ALHs, B3aUMOUCKIIIOUEHHE, OII0KHPOBKA (TYITHKH).

3.4. Mopean napajuie/ibHbIX BbIMHCJIeHuIT B Buj1e rpada "npouecc-pecype"

[Toustne nponecca. CHHXPOHM3ALMs NApaUIeNbHBIX IPOLECCOB. AMNMApaT COOBITHIA.
[IpumMep peanusaru B oneparimonoi cucreme Unix.

BsanmounckiioueHne napauelbHBIX mporeccoB. Konuenmus pecypca. MeXaHH3MBL
B3aMMOUCKIIIOUEHHUs: anroputM Jlekkepa, cemadopsr ([eiikerpa), monutopst (Bupt). ITpumeps
PCLIECHUS CTAHJAPTHBIX 3a/1a4 B3aUMOMCKIIIOUEHHA: KONbIeBoil Oydep, npobrema "uurarenu u
nucarenu",

BzaumozeiicTBie mapasiebHBIX  POLECCOB  MOCPEACTBOM —MEXaHH3Ma  IepefadH
coolueHui. MexaHu3Mbl [epefaun: ouepe i, MOYTOBbIE SIUKH, TOPTEL [IPpUHIKMI paHeBy B
a3bikax Ana u OKKAM,

[IpoGiiembl B3aumoeiicTBHS nporieccoB. [IOHATHE TYNHKA U YCIIOBHS €I0 BOSHHKHOBEHHSL.
IIpenorepaienre Tymukos. AnroputM Gankupa. OGHAPY)KEHHE TYMMKOB M BOCCTAHOBIICHHE
COCTOSIHHS TIPOLIECCOB,

MHorosana4nbli pesxum padorsl 9BM kak yacTHbIM ciydaii napauiensHoit 06paGoTKy.

4. IIpuHIHNbBI Pa3padoTKH NapaIe/bHBIX AJrOPUTMOB H IPOTrPaMM

4.1. Ouenka > (peKTHBHOCTH NAPAJLIETLHBIX BLIMHCIEHHIA

[lokasarens adpexra pacnapamienusanus (yckopenue). IPPeKTHBHOCTh HCIONB30BAHS
BBIUMCIIMTENLHOM cucTeMbl. CrocoObl oueHkn Iokasateneif. OCHOBHBIE XapaKTePHCTHKHU
BEIYHCITUTE/IBHOM ~ CHCTEMBI, BJIMAIOIIME HA BEJIHYMHBI YCKOpeHHA M 3(()EKTHBHOCTH
(apxXUTEKTYpa, KOJIMYECTBO IPOLIECCOPOB, TOMOIOTHS KAHAJIOB IIepeauy JaHHBIX).

4.2. Ouenka KOMMYHHKAIIHOHHOI TPYA0E€MKOCTH NAPAJLIEIbLHBIX AJrOPHTMOB

XapaKTePUCTHKA TOINOJIOTHHA CEeTH Nepefaud MaHHBIX. AJTOPUTMBI MapIIpyTH3ALHH.
MeTos! nepeiaun JTaHHBIX.

AHaJIM3 TPYZAOEMKOCTH OCHOBHEIX OINEpalliil Iepefaudl NAHHBIX. Ilepeiaua NaHHBIX
MEXIy AByMs mpoueccopaMd ceTH. OnMHOYHAsS M MHOMKECTBEHHAs PacChUIKA COOOIIECHHIA.
Onepanus UKIHYECKOrO CABHIA.

MeTo/bl  JIOrHYECKOro  NpPEJCTABICHHA TONOJNOTMM KOMMYHHKAIMOHHOM — Cpebl.
Orobpaskerne KONBIEBOH TOMOIOIHH B TONOJIOTMH PEIIETKH Ha THIICPKYO.

4.3. YpoBHHU pacniapa/ule/IMBAHUA BbIYHC/ICHHI

Pacrapamnie/mparne BLIYMCIEHMH Ha ypOBHE KOMAHJ, BBIPAXKEHMH, ITPOrPaMMHBIX
MOJyJIeH, OTAENIBHO BBIMTOJTHACMBIX 3aaHHH.

4.4. JTanbl NOCTPOCHHS MAPAJIEILHBIX AJTOPHTMOB H IIPOrPAMM



BeiGop mapannensHoro anroput™a. Peanusanus QI'OPHTMa B BHIE NapaieIbHON
nporpammel. Ilocrpoenne wcrmomHsemoil mporpaMMbl JUlsl NAPAIEbHON BBIYHCIATCILHOMN
cucteMbl. llapajie/ibHoe MCTOHEHHEe MAUIMHHON TporpaMMbl. UacTHbIE MOCTAHOBKH: BBIOOD
ONTHUMAILHOTO &ITOPUTMA [T KOHKPETHON BBIYUCIIHTEIILHOM CHCTEMBI, HAXOKICHHE HaMITyqIIeH
TONOJIOTHH BBIMHCIIUTE/IBHOMN CUCTEMBI JIJIsl PEICHHS OlIpeeIeHHOI 3a1adH, pacnapaiieuBaHue
CYLLECTBYIOLIEr0 alroOpHUTMa.

4.5. TexHoJIOrHYeCKHE ACHEKTEI pacnapauieJIMBaHusA

JleKOMIIO3MIMSA AIrOPHTMA HA NApajuIebHO HCHONHSIeMBIE (bparmMeHTBl BLIYKMCIEHUI.
Pacnpenenenne  samanuit  mo npoueccopam  u  GanaHcupoBka. CHHXpOHM3ALHS W
B3aUMoOUCKItoueHne, Opranusaiiys B3auMOAeHCTBHS,

3. Cucrembl pa3paboTku NAPaLTeNbHbIX nporpamMmm

S5.1. Cozpanme cneuUATHIHPOBAHHBIX A3LIKOB NpPOrpaMMHPOBAHHSA

Anropurmuueckuit s3pik OKKAM., OGmas XapaKTepUCTHKa TpaHcnbioTepa. Konnenmms
npouecca B OKKAM. MeTosibl KOHCTPYMPOBAHHS AarperdpoBaHHbIX mponeccoB. [IpuHUIHMIIEI
ficpeiiadu  JIAHHBIX MEexay mpoueccamu. [IpuMep nporpaMM Ha alrOPHTMHYECKOM S3BIKE
OKKAM.

3.2. PacuimMpenne cymecTBYI0IMX S3BIKOB NpPOrpaMMHPOBAHHA

OCwas  XapakTepHCTHKa NApajIeNbHBIX — paciippenuii AITOPUTMHYECKOTO  SI3BIKA
QopTpan.  ABTOMaTHUYeCKas ~— BEKTOpH3aUHs W pacnapayutenuBanue.  [IpoGuemuo-
OPUEHTUPOBAHHbIE KOMITHIISTOPEL

Obmwas xapaktepucruxa craumapra OpenMP. Cosnanne napajie/bHeIX  ofacTei.
Pasnenenre BpraucIuTeIBHON HArPY3KH ME3KY TOTOKaMu, PaGoTa ¢ HaHHbIMAL CHBXpOHH3aIH.
QyHKIMH W TEepeMEeHHBIC OKpyKeHHs. CpaBHHTENBHAS XapakTePUCTHKA  ITOAXO0J0B
Iapajlic/IbHOTO NPOrpaMMHPOBAHHUS JUIsl CHCTEM C PaclpeaeIeHHOM U o61el naMaThio.

5.3. PaspaboTka ciennain3supoBanHpbIx GuGAHOTEK

Cucrema PVM. Konuenuus napaniensHoi BHPTYaJbHOH BEIYHCIUTEILHOM MAIIMHEL U €€
[IPEACTABJICHNE B BUJIC PACIIPEIENICHHON HEOAHOPOIHOMH CHCTEMBI KOMIBIOTEPOB.

[Ipencrasnenne nporpaMMmHO# cHCTeMbI Ha BUPTYaThbHOH MatmuHe. OCHOBHBIE
IIpOrpaMMHBIE IPUMHTUBEI cHcTeMBl PVM. TpuMep ucnonb3oBanus.,

Cucrema MPIL.  OGuias  xapakrepucTika. [Topnepxka MOJENU  B3aMMO/EHCTBHS
TTapaJUIC/IPHBIX BRIYHCIHTENICH MpH MOMOIIM nepeaadn coobmenuii, OCHOBHLBIC IIpOrpaMMHBbIE
NPUMHATHBEI cHcTeMbl MPI. [pumep ucnons3opanus,

Opranusanus BLIYHCIEHHH Ha MHOTomnpoueccopuoi cucreme Parsytec PowerXplorer.
Mcnonp3oBanue TEXHONOrME Kpoce SMymSLuu IIpH  pa3paboTKe NapaienbHbIX HPOTrPamMM.
KoHuenuus BUPTyanbHbIX MPOIECCOPOB H KAHATOB nepeaays faHubiX. BapTyansuelie Tononornu
CHCTEMBI: KOJIBLO, JIMHEHKA, 3BE3/1a, peleTka, fAepeBo. OCHOBHBIE TIPOrPaMMHBIE IIPUMHTHBEI.
[Ipumep ucnonb3oBanus.

6. IlapaiieabHble YHCJIEHHBIC ANFOPHTMBI /IS pelleHHs1 THNOBBIX 3aja4
BBIYHC/INTENLHOH MATEMATHKH

6.1. O6mue cmocolpI pacnapaienuBanus AJINOPHTMOB

BeuiBnenue (QyHKIHOHATBHON HE3aBHCHMOCTH  OT/IEJIBHDIX (parmentoB anropurma
(mapajuienusm Komanz). ['eoMeTpudeckoe pasjeieHue BhIYHCICHHH (mapasaienusM JaHHbIX).
Vlepapxuueckas JIeKoMIIO311HMs 06paGOTKH JaHHBIX.

6.2. Opranusanms Napa/uIeIbHOro HCIOJIHEHHSI PEKYPCHBHBIX BhIMHCIEHHH



[IpoGnema pexypcHBHOM 3aBHCHMOCTH DTaroB 00paboTku nanueix. Kackammnas cxema.
Ilogxox ni1s MONyYEHUS ACHMITTOTHYECKH HeHyneBoi s dexrupnocTa. Meroz Oyrea. Ilpumep
AUTSL BBIYHCIICHH ST YACTHYHBIX H 00IIei cymM.

6.3. IlapanieibHbIE YHCTEHHbIC ATFOPHTMbI JHHEHHOI anredpul

CrocoGbl  pasbuennss marpull (rOpH3OHTAJIbHAS, BEPTUKANBHAS, OJIOYHBIE CXEMBI).
Metonpl BEIMHCIEHHS TIPOM3BENEHHS MaTpHIl C HCIIOJIB30BAaHHEM Da3sHBIX CXeM pa3OHeHHs
MaTpull. OOeCleYeHHe TPEeNenbHO  JJOmyCTHMOrO napajnenusMa.  OOpalleHne Matpwil,
IlapayieibHBIC METOMIBI PEIEHHS CHCTEM THHEHHBIX YpaBHEHHUH.

6.4. Tlapasie/bHble YHCTEHHbIC AJTOPHTMBI pemenmst AU depenmaibHbIX
YPABHEHHI B YACTHBIX NPOM3BOHbBIX

MapannenbHas — peanusalyisi OPAMBIX M HTEPALMOHHBIX  METONOB pelieHus
M PepeHUHaNbHBIX YPABHEHHH B YaCTHBIX [POH3BOAHBIX. AHAITH3 Pa3sHOCTHBIX CXEM JUlIs
2 eKTHBHOTO pas/ienenns 06IACTH OTPE/IeCHHS PEIaeMbIX 3a/[ad.

6.5. Ilapajte/bHble YACIEHHbBIE AITOPHTMBI MHOIOMEPHOH MHOTI03KCTPEeMAJIbHOMH
ONTHMMU3AIHH

XapaKTepuCTHYECKas: CXeMa IPeJICTABICHHS METOJ0B TI0GANIbHOTO [OHCKA. OOmuit
HPHHIMIT pacriapajie/inBatins MeTogoB. OueHka 5((QEeKTHBHOCTH BBENCHHS Hapaieiu3Ma;
3G PEeKTHBHOCTD U Ge3bI36BITOYHOCTD. CHHXPOHHBIE M ACHHXPOHHbBIE BapHAHTBHI QJITOPUTMOB.
OmnpejiesieHne HANTYYIIHX TONONOTUH BBIYMCIHTEIBHON CHCTEMbI JUIS peanu3anuu MeTo/10B.

JIABOPATOPHBIE PABOTBI

1. Paspa6oTka mapa/ie sHbIX POrpaMM ¢ HCIIOJIb30BAHIEM uurTepdeiica nepexaun
coobmennii MPI

Munu-MPI (ctapr, Gpuunnu, nepenaya u npuem COODIIEHHIT).

[Ipumep 1: HauansHas napauiensnas nporpamMma (11eyath uACHTH(PUKATOPOB IPOLECCOB)
- 3amyCK (JIOKANbHBIH, pacrpenencHubii). OleHKA BPEMEHH BBIIOTHEHHS IIPOTPAMMEI,
CHHXPOHM3ALHsl, KOJUIEKTHBHBIE OIIEPalliH.

[Ipumep 2: YucneHHoe uHTErpHpoBaHHe- CO3NAHME IIPOEKTa Ha OCHOBE IOTOBOI'O
HCXOIHOr0O TEKCTa IIPOrpaMMBbl, HACTPOMKA OTIITHH, KOMITHIISIIHS, 3aTyCK.

ITpumep 3: Cxansproe NpousseeHne BEKTOPOB (CAMOCTOATETHHOE 3ajianue 1).

2. IlpakTukymM no paspaGoTke napauienbHBIX AJrOPUTMOB M TNPOrpaMM JiIst
PelIeHMs 3129 BLIYHCJIHTENbHON MATeMaATHKH

O630p Oubnmorexu MPI: yeranoska, nactpoiika, cxema (GyHKIHOHMpPOBAHUS.

[Ipumep 4: Pemenue samau pacrnosnasanus 00pasoB (BBIMOJIHEHHE 3aJaHHS 1101
PYKOBOZCTBOM IIPEIOJABATEIIA).

IIpumep 5. YMHOXeHUE MAaTpHLL, JIEHTOYHBIH AJIFOPUTM (CAMOCTOATENILHOE 3ananue 2).

IIpumep 6. YMHOMKEHHE MaTpHL, GIIOYHBIE CXEMBI pacnpesieneHus: JaHHbIX (IrOPHTMEI
doxca u Kennona).

3. IIpakTHKYM 10 HCNO0/IL30BAHKI0 OUBIHOTER napamiensHbIx MeroaoB ParaLib s
pemenus 32324 BbIYHCIMTEIbHOI

Ob630p OubmmoTeku Paralib: nasHauenue, Kiacchbl peLIaeMBIX 3ajay, IPHHIAIIBI
pa3paboTku.

Ipumep 7. ®ynxuum 6ubmmorexn Paralib s YMHOJKEHHSI MaTpHI[ NPH OJ0YHOM
crocobe pacrmpelelieHusT JaHHbIX" (anroput™mel Doxca u Kennona): cxema peanmusaruu,
TeOpeTHYECKas OLUEHKA P PEKTUBHOCTH, BBIYHCIUTEBHBIE IKCIEPHUMEHTEL,



AHaIU3 WHTEHCHBHOCTH I[OTOKOB Hepenavnd NaHHbIX, OCYIUECTBIISIEMBIX B XOJe
MApaUICTbHBIX  BEIMHCICHHH B CHCTEMAX ¢ PacHpefe/leHHOH MaMSTBIO, ¢ HCIONb30BAHHEM
HHCTPYMEHTaIbHOH 6ubimorexn ParaScope.

4. Ilpaktukym no ouenke s¢dexTHBHOCTH NapajlIe/IbHBIX METOJO0B /Il PA3HBIX
TOIOIOrHA MHOIONPOLECCOPHBIX BLIYHCIUTEIbLHBIX CHCTEM

XapakTepucTHKa POrpaMMHOi naboparopun Paralab xak mnTerpupoBannoil cucTeMsi
/UL IPOBEACHUA BHIYHCIATE/ILHBIX SKCIIEPAMEHTOB ¢ MAPalIebHBIMU METOAAMHE /IS OIEHKH KX
s¢pexTuBHOCTH:

e MojaenupoBanue MHOTOIPOLIECCOPHBIX  BBIYMCIIUTENBHLIX CHCTEM (BEIGOp TOMOJIOTHH,
3allaHue KONMYECTBA W IIPOM3BO/MTENBHOCTH MPOIECCOPOB, BHIGOP MeToua nepeayn
AQHHBIX M 3a[TAHUE KOMMYHHKAIHOHHBIX XapPaKTePUCTHK CETH),

® Omnpejernenye Kacca permaeMeIX 3a71a4 U 3aaHHe [apaMeTpoB 3a1auu,

* BriGop napannensHoro Metosa perenus 3anaun u HACTPO#Ka 3HAYEHHUH ero MapamMeTpoB,

® YCTaHOBKA rpadHUYeCKHX MHIMKATOPOB s HAGMIONCHHS 32 MPOLIECCOM APAUICIILHBIX

BBIMHCIIEHHH (COCTOSHUE NAHHBIX HA IPOLECCOPAX CHCTEMEL, nepeaada HHPOPMALHH 110

CCTH, TEKyIlas OLEHKA PEIICHHS HCXOAHOH BBIMHCIIUTEILHOM 3a1auH),

e [llpoBeleHre OSKCIEPUMEHTOB B peXHME HMUTALMH BBIYUCIICHUH; IIOINAroBbIi,
TIOCJI€/I0BATENbHBIH (HENPEPBIBHBINA) U [UKJIHUCCKHH (CepHHHBIH) crOCOGHI TIPOBE/ICHHS
OKCIICPUMEHTOB; OJHOBPEMEHHOE BBINOJIHEHUE HECKOJIBKHX 3KCIEPHMEHTOB B pexume
Pas/ICIICHAS. BPEMCHH UL PA3HBIX BAPUAHTOB TONOJNOIHH BBIMUCITHTEHHON CHCTEMBL,
IapaMeTPOB 3a/lauH, KOJHYECTBA IPOLECCOPOB U T.I1.,

* AHalM3 pe3yNbTAaTOB C UCIIONB30BAHUEM CBEICHUI 13 JKypHasa 9KCIIEPUMEHTOB; OIIEHKa
BPEMCHH PCIICHHS 3ala4 B 3aBUCHMOCTH OT pasMEPHOCTH 3aaud M KOJIHYECTBA
TPOLECCOPOB; MOCTPOCHAE 3aBUCHMOCTEH YCKOPEHHS H 9()(EKTHBHOCTH MapaluIeNbHBIX
BBIUMCJIEHHIA,

o llpoBenenye skcmepuMeHTOB B pexuMe pCajIbHBIX  ITapajIeNIbHbIX  BBIYHCICHHI;
BBIIOTHEHHE TApaJUICIbHBIX IPOTPaMM B BHJE MHOYKECTBA HE3aBHCHMEIX IIPOLIECCOB Ha
OJIHOM  IIPOLIECCOPE;  yMAICHHBIH JOCTYI K MHOTOIPOLECCOPHON BBIYMCIHTEIbHOM
CHCTeMe (KJIACTEPY); CPAaBHEHHE TEOPETHYECKHX OIEHOK H PE3YNLETATOB  peaibHBIX
BEIYHUCIIUTEIIBHBIX 9KCIIEPUMEHTOB.

5. Paspaborka napajaiensHbix NporpamMm ¢ uenoJib30BaHueM TexHoaorun OpenMP

O0wmas XapaKTepUCTHKA TeXHOJIOIMH OpenMP: moToKM, mHapauIeNnbHble obuactu,
PacTpe/e/IeHUe BEIYHCICHHH MEXK/1y IIOTOKAMH.

Ilpumep 8: CkansipHoe npoussenenue BEKTOPOB. [100ayibHbIE M JIOKANBHBIE JAHHbIE
NMOTOKOB. KpHTHYeCKHE CeKIMu J0CTyma K pasjieliseMbIM IaHHbIM. CuHxpoHU3aIsl.

[Ipumep 9. YMHOXeHHe Marpun (BapuaHThI pacuapalneIBaHus BIOKEHHBIX LHKIIOB,
CaMOCTOATEJILHOE 3aJlaHHke 3).

6. IlpakTHkym mo paspa6orke NapajuleJIbHBIX AJATOPUTMOB M OPOrPaMM st
PeuIeHHs 321249 BLIYHCINTEIbHON MaTeMaTHKH

Ipumep 10. IMapamnensuas COPTHPOBKA: &JITOPUTMBI  Iy3BIPEKOBOIl  COPTHPOBKH,
copruposku Illemia u GrICTPOil COPTHPOBKH (BBINOIHEHHE 3aJaHHUs II0J PYKOBOJCTBOM
NPEIoaaBaTes).

ITpumep 11. 3anaun o6pabotku rpados: [IOCTPOCHHE MHHHMAJIBHOT'O OXBATHIBAIOIIETO
ACpeBa, MOUCK KpaTyaHIIuX IyTel (caMocTosATeNnpHOE 3a1anke 4)



7. IIpakTHKYM 110 MeTOJAM NAPALICIbHBIX BBIYHCICHHH ISt peumeHus
AudhepennranbHbIX yPABHEHHI B YACTHBIX NPOH3BOXHBIX

O61masi XapaKTepUCTHKA METOIOM KOHEUHBIX PAa3HOCTEN (METO CETOK) JUISl YHCIEHHOTO
peuenus nuphepeHIHANBHBIX YPaBHEHMH,

MeToasl pacnapanienHBaHHs METOJ@ KOHEYHBIX PA3HOCTEH JUTA BBIYHCIHTEIBHBIX
cucTeM ¢ o0med mamATeIO (OpraHu3anys B3aHMOMCKIIOYEHHS Uil OLCHKH IIOTPEINHOCTH
PelIeHus, H30BITOK CHHXPOHM3AIMH, NPoGIeMa CepHAIM3alMM H GIOKHPOBKH, obecrieyeHue
TOMNKCCTBEHHOCTH IOCIIEI0BATENIBHOIO U TTAPALIEIbHOI0 BAPHAHTOB PACUETOB, BOJIHOBBIE CXEMBI
BBIYHCIICHHI, OJI0YHAs CXeMa pacIpesesieH s IaHHbIX, GaTaHCHPOBKA, HCMIOJIL30BAHME ouepenu
3a/laHuii).

MeTonpl pacniapaielMBaHusi METOAa KOHEYHBIX DAsHOCTeH IS BBIMHCITHTEIbHBIX
CHCTEM C PACIpPEACTCHHON MaMATBIO (JIeHTOYHas M GIIOYHAs CXEMbl PACIpPENIE/CHHs JaHHBIX,
BOJIHOBBIC CXE€MBI BRIYHCIICHHIT, OLCHKA TPYIOEMKOCTH IIEPENayut JAHHBIX).

[paktukym no pemenuio JuddepeHnMaTbHBIX ypaBHEHHH B 9aCTHBIX IIPOU3BOJHEIX C
HCTIONB30BAHUEM  y4eOHO-HCCIe/I0BaTeNbekol  cuctembl  ParaGrid — (mocramoBka 3amaum,
BBINOJIHCHUE BBIMHCIICHHH, BU3YANH3alUs JaHHBIX, aHAJIH3 PE3yIbTaTOB PACUETOB, H3MEHEHHE
NapamMeTPoB U NPOJIOIKCHUE BEIYUCIICHHUH).

8. IlpakTHKYyM N0 HCHONB30BAHMIO OHOJIHOTER napajjie/ibHbIX METOJN0B IJIf
PeUIeHHsI CJIOKHBIX HAYYHO-TEXHUYECKHX 3a7a4

0O630p 6ubmmorexn PLAPACK: crpykrypa, 065eKThI, METOAB], HCIOIb30BAHYE. [Tpumep
12: YMuoxenue MaTpuil - uenosb3oanne PLAPACK (BBImonHeHHe 3a1aHKS 0] PYKOBOACTBOM
PENoaBaTeis).

9. IIpakTHKYM 110 MeTOAaM napaieJbHbIX BLIMHCJICHHH 1S pemenusn 3ajay
MHOIOMEPHOH MHOI03KETPeMAIbLHON ONTHMH3AIMH

OOurast  XapakrepucTMKa IpeJMETHOH 00acTH (IIOCTAHOBKA 3ajaul  TI0GATBHOI
ONTHMH3ALMK, PEAYKIHS PA3MEPHOCTH IS CBEJECHHS MHOTOMEPHBIX 3884 K OJHOMEPHBIM
MOCTAaHOBKAM, HHOPMAIIHOHHO-CTATHCTHYECKHE ANTOPHTMBI ITI0GAILHOTO [IOMCKA, IIPUMEDEI).

Hcenons3oBanne MHOXKECTBEHHBIX pa3BEpPTOK THIIA kpuBoii Ileano mus mocrpoenus
Pa3IMUHBIX CETOK B 00NACTH pEIICHHs ONTUMH3ALMOHHON 3amaun. CBencHue 11po0JIeMbI
MHOTOMEPHOH ONTHMH3AIMH K CEMEHCTBY OXHOMEPHBIX HH(OPMAIHOHHO-COBMECTHMbIX 33144,
[lapaiienbHoe perieHne 3a1au MopokIaeMOro CeMeCTBa U cXeMa HH()OPMAIHOHHEIX 0OMEHOB.

OOLIHOCTE PACCMOTPEHHOTO MOAXOA /IS PelIeHHs psia BEIYHCJINTEIBHO-TPYI0EMKHUX
Hay4HO-TCXHHYECKUX 3ajiay (MHTCTPUPOBAHKE, PEIICHHE CHCTEM HENMHEHHBIX ypaBHEHHI,
BOCCTAHOBJICHUE 3aBHCAMOCTCH, IIOMCK pEIICHMH, ONTHMANBHBIX [0 HAGOPY KpHTEpHEB
(MHOrOKpHUTEpHATbHAS ONTHMH3ALMS) H T.1L.).

[IpakTHKyM 10 pelIeHHio 3a1a4 MHOTOIKCTPEMATBHON ONTHMU3AIMH ¢ HCIIONE30BAHMEM
CHCTCMBI IAPAIICIBHBIX BBIMHUCIEHHH AOcomorT DKemepT (II0CTaHOBKA 3a7a4d, BLINOJHEHHE

BBIYHCIICHUH, BU3YAlIN3allis JAHHEIX, QHAIIH3 PE3yJIbTATOB PACUETOB, H3MEHEHHE 1IapaMeTpoOB U
IPOJIOJKEHUE BEIYHCIICHHUI ).

5. ObPA3OBATEJIBHBIE TEXHOJIOT'HU

¢ ICKIIMOHHO-CCMUHApCKast — cucteMa  00y4eHMs  (TpaiMUMOHHBIE  JIEKIMOHHBIE M
nabopaTropHble 3aHATHSL);

® 00yueHNE B MaJIbIX IPYNax (BBIIONHEHUE 1aG0PATOPHBIX paboT B IpyImiax u3 JBYX WK
TPEX YeJloBeK);



® MacTep-KIacehl (IEMOHCTpaus Ha JIAGOPATOPHBIX 3AHATHSAX MPHHIIHIIOB pacuera u

IIPOCKTHPOBAHUSA ONTHUUECCKHX OETANCH U ONTHYECKHX CHCTGM);

¢ IpHMCHCHHE  MYJNIbTHMEIHA TEXHOJOTHH (MPOBEACHHE JICKIMOHHBIX 3aHSTHH ¢

[[PHMCHCHHEM  KOMIIBIOTEPHBIX MPE3CHTALMH M JIEMOHCTPALMOHHBIX POJHKOB ¢ MOMOIIBIO
npoexropa Ui 3BM);

® HH(POPMALOHHO-KOMMYHHKAIIHOHHBIE TEXHOIOIHH (mpuMeneHre HUHOOPMAIMOHHEBIX

TEXHOJIOTHH JIUIsl MOHMTOPHHTA TEKYIIEH ycreBaeMocTu CTYACHTOB U KOHTPOJISI 3HAHUIA).

10.

11,

12,

13

14.
15.
16.
17.
18.

6. OUEHOYHBIE CPEJICTBA JJIsI TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, MIPOMEXKYTOYHOM ATTECTAIMHA ITO UTOT'AM
OCBOEHUS ITUCIUIIJIMHBI 1 YYEBHO-METOJIUYECKOE
OBECHIEYEHUE CAMOCTOSITEJIbHOM PABOTBI CTYAEHTOB
a) Bonpoce! k peliTHHr-KonTpOII0:
Petimune-konmpons Nel
CISC- u RISC-nponeccoprr. OcroBHbIE uepTel RISC- apxurexTypsl.
[loBpICHHE IPOM3BOJMTENBEHOCTH IPOLECCOPOB 38 CHET KOHBeHepuzamuu. Y caoBus
ONTUMAIBHOTO (yHKIHOHUPOBAHHUs KOHBeiepa.
CynepkoHBeHepHble H cynepeKaispHble MPOIecCopsL. BrlieeHne He3aBrenmo paboTarommmx
yerpoiicrs: 1U, FPU, MMU, BU.,
MeToab yMeHbIIEHHS HErATHBHOTO BIMSHUS MHCTPYKIMH IIEPEX0/1a Ha MPOU3BOAUTENEHOCTE
1poreccopa.
IloBpIeHHE TTPOU3BOAUTENIBHOCTH IPOLIECCOPOB 3a CUET BBEACHUSA KIII-IaMATH. Komm:
COUHBIHA, ["apBapckuii, ¢ npsamoii 3amuceto, ¢ 00paTHOI 3aIHChIO.
Opranusanus KaII-MaMsaTd. AJTOPHUTMBL 3aMEHbl JAHHBIX B KAII-IAMSTH. Crenuanpurie
KAIIIH,
CoryracoBanue KIIeH B MyJIbTHIIPOIECCOPHBIX CHCTEMAX ¢ OOIIEH TAMSTHIO.
Buipl MHOTOTIpOLIECCOPHBIX apxuTEKTYD.
[lomepxkka MHOro3amauHocTH u MHOTOMPOUECCOPHOCTH CHEIHAIBHEIMH HHCTPYKIHAMH
npoueccopa. Oprasusanis JaHHBIX BO BHEITHEH TAMSITH.
[lporpamma, mupomeccop, mporecc. OCHOBHBIE COCTABISIONIHE 1Iporecca, COCTOSHUS
npouecca. CTeK, BAPTYaIbHAs HAMSITH, MEXAHH3MBI TPAHCIISLIHH azpeca.
MexanusMbl  B3aMMOJEHCTBHS TporeccoB. Pasjensemas [aMATh, ceMadopsl, CHIHANEL,
TNOYTOBBIC SIMKM, coObiTHsA. 3anaun (threads). CpapHenue c npoueccamu. Pecypcer,
nipuoputethl. Ilapamnenshbie npoueccel. ChsspiBanme, CTaTHYECKOE M IHHAMHYECKOE
CBSI3bIBAHUE,
Bujpr - pecypcos:  ammapatmbie, mporpammsie, aKTHBHbBIC, MAcCHUBHEBIC, JIOKAJLHBIE,
PaseNACeMbI€, II0OCTOSHHBIC, BPEMEHHBIE, HEKPUTUUHBIE, KDHTHUYHBIE,
Peitmunz-xonmpons Ne2

- Tumer  B3anmoseHCTBHSL TIPOIECCOB: COTPYAHMYAIOIME H KOHKYPHPYIOIHE TPOIECCEL

Kputudeckue cekiyuu, B3aMMHOE HCKITIOUCHHE IIPoOLECCoB (3a1a4).

[IpoGnemb1, Bo3HMKAIONIME IIPH CHHXPOHU3ALMY 3414 H HICH HX paspeleHusl.

Cocrosius nponecca 1 MEXaHH3MBI IEPEXO/A U3 OHOTO COCTOSIHHS B Jpyroe.

Crangapter Ha UNIX-cucremesr.

Ynpasnenue nporeccamu. Oynxnun fork, execl, execv, waitpid. [Ipumeps! ucronp3oBanus,
PaGota ¢ curnanamu. Oyukuus signal. IIpumep Henonb3oBanus.



19.
20.

21

22,
23,

24,

25,

26.

27,

28

29.

30.
3l

32

33.

34.

33.
36.
37

38.

Pasnensemas namste, @ynxiuu shmget, shmat, shmetl. TIpumeps! Henoas30Banus.
Cemadoprer. Oynxnuu semget. semop, semetl, IIpuMeps! HCIIOIB30BaHHUS.

. CoObrtust. IlpumuTHBHEIE omepaiun. OpraHusanus B3aUMOCHCTBHS KIIHEHT- cepBep ¢

MOMOIIBIO COOBITHIH,

Ouepenu coobinennit. dynxmun msgget, msgsnd, msgrev, msgetl. [IpuMeps! nemons30BaHms.
Ynpapnenue 3amavamu (threads). ®ymkuun pthread create, pthread.join, sched.yield.
ITprMephI HCTTOTBE30BaAHHS.
OO6bekThl cHHXponU3aluy THa mutex. Oynxiwmu pthread mutex_init, pthread_mutex_lock,
pthread_mutex_trylock,  pthread_mutex_unlock,  pthread mutex_destroy.  Ilpumeps
HCTIOJIB30BaHHSI,
O6bexThl curxponm3anuy THHa condvar, Oyrkimu pthread cond_init, pthread cond signal,
pthread cond broadcast, pthread cond wait, pthread cond_destroy. [Tpumepnt
HCIIOJIB30BaHHSI.
[Ipumep multithread-nporpaMme! yMHOKEHHS MATPHITE Ha BEKTOP.

Petimune-xonmpons Ne3
Message Passing Interface (MPI). O6mast crpykrypa MPI-niporpammer. @ynxuus MPI Init,
MPI_Finalize. CooOiienuns 1 HX BHIEL

. KomMyHuKaTops. DOyHKIUH MPI_Comm_size, MPI Comm_rank. [Ipumepsr

HCIIOJIb30BaHM.
[lomapupiii  obmen  coobmenmsimu.  @ynxuun  MPI Send, MPI_ Recv. [Tpumepsr
HCII0JIb30BAHHL.
Omnepauun BBO1a-BEIBOAa B MPI-niporpammax. [Tpumepst.
JlomosHuTeNbHbIE  BO3MOXHOCTH  [UIsl  TONAPHOTO 00MeHa coobumieHuaMu. OyHKuun
MPI_Sendrecv, MPI Sendrecv_replace.
JlONONHUTENbHBIC  BO3MOKHOCTH Ul IONAapHoro obmena coobmenusvu. OYHKIHH
MPI_Isend, MPI_Irecv, MPI_Test, MPI_Testany, MPI_Wait, MPI_Waitany
Konnexrususiit o6men coobmenusvu. @ynxunn MPI Barrier, MPI_Abort, MPI Bcast.
KomrexruBupii  o6men  coobmenusvu.  @ynkimn  MPI Reduce, MPI Allreduce,
MPI_Op_create, MPL Op_free. Ilpumep MPI-niporpamMmbl, BEIMHCIIAIONEH ONpeReTeHHbIH
HHTErpajl.
Bpems B MPI-niporpammax. @ynxrms MPL Wtime, MPI._Wtick. ITpumep ncrnoss30Banusi.
[Ipumep MPI-iporpaMMe! yMHOX€EHMS MATPUIIBI HA BEKTOP.
HlomonHuTENbHBIE BO3MOIKHOCTH JUIS KOJUICKTHBHOIO 0OMeHa MAacCHBAMH JaHHBIX. OYHKIuY
MPI_Gather, MPI_Allgather, MPI_Scatter,
Ilepecbuika cTpykTyp Jganebix. Cozpanue Hooro MPI-THIA AAHHBIX ¢ [OMOIILIO
MPI_Type_struct. @ynxuun MPI_Address, MPI_Type _commit, MPI_Type_free. [Tpumep
HCIIOJIb30BaHHSI,

0) DK3aMeHANMOHHBIE 3aAYH:
Harmmmare  nporpammy, — Menonesyst  GIOKHPYIOIIME KOMMYHHKAIHOHHBIE  (DYHKIHH
(MPI_Send, MPI_Recv), peanusyiomyio ciiefyroImuii alroput™: Ha HYJIEBOM IpoIeccope
MHUIHATH3HpYeTCs repemennas (float a); HyneBol Ipoleccop pacchliaeT MepeMeHHYIO a
BCEM 1IPOLIECCOPaM, BKITIOUast caMoro cebs; nocie MonyyeHHs [ePeMEHHON a BCe MPoLeccophl
npuOaBIIOT K HeH CBOM HHIMBHAyaNbHBI HOMEpP W NEpeJaloT Ha HYJIEBOH IIPOLECCOp;
HYJIEBOH IPOIIECCOP IOJIYYaeT OT BCeX NPOLECCOPOB JaHHbIE H BHIBOAUT Ha SKpaH B hopmMaTe:
HOMEP IpoIeccopa, IepeciaHHoe M 3HaYeHHE TIepeMEHHOI a.
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Hanumure  nporpammy, wucnonesys —Gnokupyrowue KOMMYHHKAI[HOHHbIE  (DYHKIHH
(MPI_Send, MPI_Recv), peanusyiomyso anroput nepe/iauyd JaHHbIX [0 KONBIY: OUepeIHOH
IpoLeccop NOKHUAACTCSl COOOIIEHUST OT IPE/IBIAYLIEr0 M IOTOM IOCHLIAET CIEAYIOLEMY
Tnporeccy.

3. Hanuumate nporpammy, emonb3ys KOMMYHEKAIMOHHBIE ynxuan (MPI_Isend, MPI_Irecv),
TIEPEAAIOIIYO IBYMEPHBIM MacCHB MEXKIY JIBYMsI IIPOLIECCOPAMH.

4. Hanummre nporpammy, HCmomb3ys KOMMYHHKALHOHHYIO (yHkumo (MPI_Sendrecv),
PEAH3YIOMIYIO AITOPHTM NEPEIavy JaHHBIX [10 KOJIbIY: 04ePEHOI IIPOLECccop M0KHIaeTCs
COOOIIEHHS OT IPEJIBIAYILEro H HOTOM MOChIIAET CITEIYIOIEMY TIPOLECCY.

B) CamocTosiTeibHasi paboTa cTyIeHTOB:
1. Tlonroroska k TekyieMy KOHTPOJIO B TIPOMEKYTOUHOMH ATTECTAIHH,
2. Ilomroroeka k naGopatopHbiM paGoTaMm u oopMmIIeHHE OTYETOB M0 pe3yibTaTtam
H3 BBIIOJHEHHS. KOHTPOMB OCyIIeCTBIseTCs Ha 3aHATHAX B BHE YCTHBIX OTBETOB Ha BOIIPOCEI
NPEToIaBaTelis 10 COAEePIKAHHIO OTYETA.
3. PaGota c JIOMONHHTENBHON JMTEPATYPOl IO BONPOCAM, BBHIHECEHHBIM Ha
CaMOCTOATENIbHOE H3Y4eHHEe. KOHTPOJIb OCYIECTRIAETCS HA SK3aMEHe.,
1)  ocromncra u nejgocratku SMP- u MPP- APXUTEKTYP BBIUHUCIIHTEIBHBIX
CHCTEM.
2)  Otnmume noHSTHH MpoIecca M MOTOKA B ONCPALMOHHBIX CHCTEMAX.
3)  TlpoGuiempl CHHXPOHM3ALMH 3a/a4 IPH TAPAILIETEHOM [IPOrpaMMHpPOBAHHH,
4)  Crangapt OpenMP. Ha3nauenue.
5)  Cymecryiomue peanusanus cranapra MPIL
6)  IIpoTokosbl 06MeHa TaHHBIMU MEXIY IIpoNEecCcaMH.
7)  Hcnonpzosanue yruantsr MPIRun.
8)  Otmajxa mapajuleNbHbIX TPHIIOKEHHIL.
9)  Meronuka oueHKH 3(PeKTHBHOCTH BEIUHCIICHUH,
10)  Peanusanus maTpHYHBIX aNropuT™MoB cpecrsamMu MPI
11)  Pacnpenenennoe pemenue auddepenIuaibHbIX ypaBHeHuit,
Pacrpe/ie/ieHne BU0B caMoCTOsITeNIbHOM PaGOTHI 11O pasiesiaM TUCIIHIIHHBL:
Ne Bun CPC
. Pazpen mucnmminHel 0 B 3)
1. | Hemn u 3ajiaun napajuiensuoit o6paGoTi ) . 4
JIQHHBIX
2, | [TpAHIMIIBI TOCTPOCHHUS TAPATIIEIBHEIX ) o 4
BBIYHCIIUTENBHBIX CHCTEM
3. | Mozenu napamiesibHbIX 5 4 5
BBIYHCIIHTENIBHBIX CHCTEM
4. | Ipunnune! pa3paboTky napasiensHbIx 4 6 5
aJI'OPUTMOB M IIPOrpamMm
5. | Cuctemsl pa3paboTku mapalIe/IbHBIX 4 6 5
IIporpaMm
6. | [lapaiie/ibHble UHCIIEHHBIE AITOPHTMbI
JUTS pELICHUs THITOBBIX 3a/1a4 4 6 5
BBIYHCIIUTEBHOI MaTeMaTHKH
Beero 18 u. 22y, 254,




7. YAEBHO-METOJHYECKOE 1 HH®OPMAIIMOHHOE OBECIIEYEHUE
JUCIHHUITIMHBI
4) OCHOBHA JIMTEPATYPA

I. Antonos, Anexcannp Cepreesud. TexHONOrHY TAPATIIENLHOTO nporpamMmupoBanus MPI u
OpenMP: yuebnoe nocobue jyis By30B 1o HanpasnerusM 010400 "TIpukiagHas MaTeMaTHKa
n uHpopmaruka" u 010300 "OynjpamenrtanpHas uHOpMATHKA H UH(POPMALHOHHBIE
TexHonoruu" / A. C. AntoHoB; MOCKOBCKHUI IOCYAApCTBEHHBI yHHBEpCHTET UMeHH M. B.
Jlomonocosa (MI'Y); asr. nmpemucn. B. A. Camosamumii— Mocksa: MockoBckuit
ynusepenter (MI'Y), 2012 .— 339 c.: mwn. — (CynepkoMIBIOTEpHOE obpazoBanue).—
bubimorp.: ¢. 333-334 .— ISBN 978-5-211-06343-3.

2. OCHOBBI ITAPAJIENBHOTO POIPAMMHPOBAHUS | DIEKTPOHHEII pecype] / boraués K.IO. - M.:
BMHOM, 2013,

3. @eporos W.E. Mojenu napamiebHOrO IpOrpaMMUPOBAHHS [ DNIEKTPOHHBIN

pecype]/ ®eporoB ML.E.— Dnexrpon. TekcroBsle mnaHusie— M.: COJIOH-
[TPECC, 2012.— 384 c.

4. IapannenbHoe nporpammuposanue Ha C++ B neficTun. IIpakTika pa3paboTKu
MHOTOMOTOYHbIX MPOrpamm [DneKTponHbli pecype] / DuTorn Yumbsme ; [lep. ¢
anri. Cnunkul ALA. - M. : JIMK Ilpecc, 2012.

0) 1onmoTHUTENLHASI IMTEPATYpa:

1. Kymnxos MN.M. Texuooruu paspaboTku mporpaMMHOT0 0GecIieyeHus Ul MaTeMaTHIECKOro
MOJIEIUpOBanus (H3udeckux mponeccoB. Yacte 1. Mcnob3osanue CYIEPKOMIIBIOTEPOB,
OCHAIUGHHBIX IPaQU4eCKUMH YCKOPHTEISIME [DIEeKTpoHHBIE pecype]: yueGHoe mocobue/
KymixoB W.M.— Dnekrpon. Tekcroseie namnsie— HopocuGupek: Hosocubupckuit
roCy/IapCTBEHHBIN TeXHUYecKuil yHusepcuret, 2013.— 40 c.

2. Mozenu pacupesie/leHHEIX BBIMUCICHUH [DIekTpoHHBIi pecype] / Tonopkor B.B. - M.:
OUMATIINT, 2011.

3. Texnomorust CUDA B ipumepax: BBe/IeHUE B TPOTPAMMUPOBAHHE rpaUYecKuX IPoOIEecCOpoB
[Dnexrponnstit pecype] / Canpepe Jix., Kanmpor 3. - M. : JIMK Ilpece, 2011,

B) lIporpammuoe odecneuenne u MnTepuer-pecypebi:

1. Jlaboparopus IlapamienbHerx HHOOPMAHMOHHBIX TexHOIOrHH HayuHo-Hecne[oBaTebekoro
BBIYHCITHTENbHOTO 1enTpa 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. Opurunans! cranapra MPI: hitp://www.mpi-forum.org/docs/docs.html.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUATLIAHBI
Jlexionnele ayanTopum, OCHAIIEHHBIE JOCKOH (/I Meja Ml Mapkepa), 3KpaHOM JJist
IIPOCKIIMOHHBIX CHCTEM, [IPOEKTOPOM M HOYTOYKOM.
AYIMTOPHH ISl IPOBEICHUS 3aHSTHI, OCHAIEHHDBIE COBPEMEHHBIMH ITEPCOHAIBHBIMU
KOMIBIOTEPAMH, 00BSAMHEHHBIME B JIOKAIBHYIO BHIYUCIHTENLHYIO CETh M YKOMILIEKTOBAHHBIMHU
HEOOXOAMMBIM CHCTEMHBIM ¥ IPUKIIAHBIM TIPOrPAMMHBIM 06eCIeYeHHEM.



Paboyas nporpaMMa JUCIMIUIMHET COCTABIIEHA B COOTBETCTRIH C tpeboBarusamu PT'OC BO
1o Hanpasiennio 02.03.01 Matemaruka 1 KOMIIBIOTEDHBIE HAVKH.

PaGouyro mporpammy cocrasm: porenr xadenper GullM A.C. I'onyGes

Penenzenr (npeacrasurens paboromaTeis) - %{’J ﬁ K .

£ flepiewity 22O “FE  feplop ©

(mecto paGoTbl, KoxkHoCTs, DUO, noamues)

[Iporpamma paccmoTpena u ono6pena Ha 3acenanuu xadpenpsr GullM
nporokon Ne_ /7 or« 49 __p7 2014 Tona.

3aBenyrommit Kadenpoit C.M. Apakesin

Z

Pabouas mporpamma pacemorpena u 0no0peHa Ha 3acellaHHH YueGHO-METOIHYECKOI
Komuccun Hanpasiaenust 02.03.01 Maremarika ¥ KOMIBIOTEPHEBIE HAYKH
npotoko Ne_ 4/4 _or« 29%» of 2015 ropa.

Ilpencenarens xomuccuu

JIMCT IEPEYTBEPKIEHUSI
PABOYEN IIPOTPAMMBI JUCHUATIIAHEL (MOTY.JIST)

Pabouas nporpamma ono6pena Ha yueOHbIH roj

[Ipotokon 3acenanus kapempni No oT rojia

3aBenyronuit kadeapoi

PaGouas nporpamma ono6pena Ha y4eOHBbIH roj

IIporokon 3acenanus kadeapn No oT roja

3asexyromuit kadenpoii

Pabouas nporpamma ono6pena xHa yueOHBIH roj

IIporokon 3acenanus kadeaper Ne oT rosia

3aBenyromuii kadeapoi




