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1. ITEJIM OCBOEHUSA U CIMITJINHBI

[ToTpebHOCTS pelieHus CIOKHBIX MIPUKIAMHBIX 33124 C OOILIIIM 00BEMOM BLIYUCIIEHUH
u HpI/IHHI/IHI/IaJH)HaﬂTOFpaHI/I‘ieHHOCTI) MaKCHMAJIBHOTO GBICTPOIEHCTBHS "KIacCHYeckux" - IO
cxeme Gon Heitmana - DBM IPHUBENH K IOSIBJICHUIO MHOTONPOLECCOPHBIX quﬁanTeanmx
cucrem (MBC). Vcnons3oBanue TAaKkX CpEICTB BBIYHCIUTENGHON TEXHHKH ITO3BOJSIET
CYILECTBEHHO YBeJIIAF‘-II/IBaTB IIPOU3BOIUTENBHOCTE OBM mpu moGom CYIIECTBYIOIEM YPOBHE
PasBUTHS KOMIIBIOTEPHOTO obopynosauus. Ilpu sTom, ogHako, Heobxomumo "mapajuienbHoe"
o0o0uIenne TpaJUIHOHHOR - MOC/IE[0BATEIbHON - TEXHOJIOTUH PelleHus 3a1a4y Hg DOBM, Tax,
YHCJICHHBIC METOAIBI B citydae MBC N0/KHBI IPOEKTHPOBATHCS KaK CHCTEMBI MAPAIENbHEIX 1
B3aUMOJECHCTBYIOIUX MEXIY cOOOM IMPOLECCOB, HOMYCKAIONIUX HCIOJHEHNE HA }fesaBchMHx
mpolieccopax. IIpumensieMble  aNrOpUTMHYECKHE S3BIKH M CHCTEMHOE  IIPOTPAMMHOE
obecrieyenme ,uomlchm obecrednBaTh CO3JAHHE MAPAUIENLHBIX IPOIPaMM, OPTAHH3OBEIBATE
CHHXPOHM3ALUIO U B3aUMOHCKIIIOUEHIE ACHHXPOHHBIX IIPOLECCOB U T.I1.

[IpenmeToM paccMOTpPeHHs HACTOSIIEIO0 Kypca U SBSETCH U3YYEHHE IEPEUHCIEHHOTO
Kpyra BOIpocoB. L[efb Kypca COCTOHT B HM3/OKEHHH MATEMATHYECKHX MOJENEH M MeTO/OB
napauleIbHOr0 [POrpaMMHPOBAaHUS JJISI MHOTOIPOIECCOPHBIX BBIYMCIHUTENLHBIX CHCTEM, a
TaKXKe HPAKTHYECKOE OCBOCHHE IIPUEMOB U TEXHUK Pa3paOOTKH NapajiebHBIX MPOIpamMM.

|
2. MECTO JUCIHIMITJIUHBI B CTPYKTYPE OIIOII BO ‘

Hucnuniuna «IlapannensHoe MporpaMMHUpPOBAHKE» HAXOAUTCS B BAPUATHBHON dYacTH
OCHOBHOH IIpo)ecCHOHANBHOH 00pa30BaTeIbHON IPOrpaMMEl M OTHOCHTCH K JUECLAIUIAHAM 110
BBIOODY.

JluCUMIDINHA  JIOTHMYECKH M COJEPXKaTebHO-METOANYECKH  CBA3aHA 1 C  psaoM
TEOPETHUYSCKIX AUCHHUIUINH W NPAKTHK MPEIIIECTBYIOMEro Mepuona obydenns (ApXuTeKTypa
KOMITBIOTEPOB, OnepalmoHHAble CHCTEMBI, AJITOPUTMBI H ITOPHUTMHYECKHE S3BIKH, SI3BIKM U
MeTO/ibl nporpaMmupoBanus, CHCTEMHBIE H MATEMATHUYECKHE OCHOBBI CYNEPKOMIIBIOTEPHBIX
TEXHONOrui). sl |yCIEmHOro OCBOEHHS Kypca CTYJAEHTHI NOJDKHBL 3HATh YCIPOHCTBO
IPUHIUIIBL q)yHKU;I/ﬂOHHpOBaHI/m OBM, uMeTh mpeicraBieHHE O 0a30BBIX anropHTMax U
CTPYKTYpax AAHHBIX, YMETb IPUMEHSTh S3bIKA IPOrPAMMHUPOBAHHS BEICOKOTO YPOBHI.

Juciumiaa GopMHpYeT 3HAaHWS W HABBIKM, HEOOXOAMMBIE B IPaKTHYECKOH
JEATeIIFHOCTH KBwqqynquOBaHHoro CTICIHAITICTA, H3yYaeTCs B KOHIE TEOPETHYECKOrO Kypea.
B pamkax yueGHoro mpouecca oHH MOTYT OBITH HCIOJIB30BaHbI IIPU MOAIOTOBKE| BLIIYCKHOM
KBaIU(HUKANUOHHOM paboTHL.

3. KOMIIETEHIIIH OB YYAIOIETOCS, ®OPMUPYEMBIE
B PE3YJIbTATE OCBOEHUS JUCHUIIJIUHBI (MO)IYJI};I)

B pesynprate OCBOCHHS NMCUMIUIEHBI OOYYalOIIMHCS JOKSH JEMOHCTPUPOBATH
clielfytolmue npogeccroHatbHbIe KOMIIETCHITUH:

CHOCOOHOCTE| MPUMEHATh B NPOQECCHOHANBHOH JEATENBHOCTH COBPEMEHHBIE SA3BIKH
IPOrPaMMHUPOBAHMS | M A3BIKM 0a3 JaHHBIX, METOMOJIOTUM CHCTEMHOU WHIKECHEPHH, CHCTEMBI
ABTOMATH3ALUK [TPOSKTUPOBAHMSA, OJIGKTPOHHBIC OHONMOTEKM ¥ KOJUIEKIHMH, CeTeBLIE
TEXHOJIOTHH, OUOIMOTEKN U IAKETHI IIPOrpaMM, COBPEMEHHEIE MPOMECCHOHANBHEIE CTAHAAPTEI
nHGOpMaMOHHEIX TexHooruit (OITK-2); ;

CHOCO6HOCTB‘ K paspaGoTKe ANTOPHTMHYECKHX M LPOrPAMMHBIX pelleHuil B oGiacTn
CHCTEMHOIO ¥ IPHKJIAJHOIO IPOrpaMMHPOBAHMS, MATEMaTHYeCKUX, HHGOPMAlMOHHBIX W
VUMHUTAOHHBIX Mq‘zxeneﬁ, CO3JaHUIO HMH(MOPMAIIMOHHEIX PECYpCoB rJIo6aJII>1%ILIx ceTel,




00pa3oBaTeNBHOTO KOHTEHTa, NMPHMKIAAHBIX 06a3 JAaHHBIX, TECTOB M CpencTB TéCTI/IpOBaHHﬂ
CHCTEM U CPE/ICTB HA COOTBETCTBHE CTAHAAPTAM U HCXOAHBM Tpebopanuam (OITK- 3)
CIIOCOOHOCTh  MCIONBb30BAaTh COBPEMEHHBIE HHCTPYMEHTAIBHBIE W quqanTenLHme

cpenctsa (I1K-3); ;
CHOCOOHOCTE  KPHTHYECKH II€PEOCMBICIUBATL HAKOIUIEHHBIH  OIIBIT, MsﬂAeHm, npu
HEOOXOAMMOCTH BHJL ¥ XapaKTep cBoeit npodeccronansoit nestensaoct (ITK-5); ‘
CIOCOOHOCTE 3 (EKTHBHO TPHMEHSTH 0a30BBIE  MATEMATHUECKHE { 3HaHUSA U
HHOOPMAIMOHHBIE TEXHONOTHH NPH PELICHHH POEKTHO-TEXHMUECKAX M NPHKIAIHBIX 3a1ad,
CBA3AHHBIX C Pa3BUTHEM U MCIIOJIb30BAHHEM HHPOPMALHOHHBIX TexHonoruH (I1K-6),
B pesynprare OCBOGHHS MUCLMIUIMHBI OOYYAIOMHICS JOJDKEH I[eMOHCTpI/IpOBaTB
CIIEIYIOIME PEe3yIbTaThl 00pa3OBaHHsL:
1. 3marb: KmaccHUKAIMIO  PacIpeneeHHbIX
NOBBIICHNUS. [(POU3BOJUTEIFHOCTH BBIUMCIUTENBHEIX CHCTEM, MOJXOABl K

\
BBIYUCIIUTCIBHEIX CHCTEM, METOILI
|

[IOCTPOCHHUIO
|

IapaJUIEIbHBIX alIrOPHTMOB; |
2. Ymerb: caMOCTOATE/IBHO M3BIEKATh HOJIE3HYIO HAYYHO-TEXHHYECKYIO HHAOPMALIHIO U3

Pa3InIHbIX IIPUMCHATH N3y4YCHHEIC MCTOABI npu H]pOG;KTHpOBaHI/II/I

pacupeeICHHBIX aJITOPHUTMOB,
3. BJ'[aLleT]b! HaBBIKaMH HCIIOJIb30BAHUA COBPEMCHHBIX CPEJICTB PEHIEHH BEIUHCINTEIIbHBIX

HCTOYHHUKOB,

3a1a4 1 CUCTEM C pEtCEIpGD;CJICHHOfI ITaMsATBIO.

4. CTPYKTYPA U COAEPKAHUE NUCIHMAIIJINHBI (MOI[V.JIS[)
OO6mas Tpy 10eMKOCTh AUCHUIUTHHEL COCTABNIAET 5 3a4eTHBIX enuuui, 180 uacos, |

Buapl yueGHolH paborsl, DOpME! TeKYIIIETo
BKJTIOYas
O6beM KOHTPOJIA
CaMOCTOATEIbHYIO PaboTy o
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IpurHIMAIH
pa3paboTKu
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Jk3ameH (27)

B3anMOeHCTBHE

1.1. Heo0xoquMoOCTD

OrpanuueHne MakCHMAalbHON

JIEKOUN
1. Iesi 11 339K BBENEHUS NAPAJLICIbHO 00paGoTKH JAHHBIX

COJAEP)KAHMNE TUCHAITIJIUHEI

HNPOU3BOAUTCIILHOCTH

onHonpoueccopme 9BM.
[TocTosinHas HEOOXOMMMOCTH pEIUeHHs 3a7a4, IIPEBBIIAOIINX BO3MOXKHOCTH cd)BpeMCHme
OBM (npobiemsr "Gonbuioro Brizopa"). HeoGX0ZUMOCT KOJIIEKTHBHOIO pe>1<nMa pelieHus
3ama4. ABTOMATH3allHs YIPaBJICHHS PACIpeeICHHBIX TEXHUIECKHX CHCTEM. TeXHquCKHe
TpeOOBaHMUSI ITO CHI/I)#(CHI/IIO CTOMMOCTH Y IIOBBIIIEHHIO HAJEKHOCTH.,

1.2. HcTopus BBeTEHHS NAPAILISIM3MA

ENIAC, IBM-701, 704, 709, ATLAS, CDC 6600, 7600, ILLIAC 1V, Cray-1, Das6pyc.
1.3. Pa3.rmqqe MHOT032a4HbIX, HAPAIETLHBIX H PACIPENEIEHHbIX BHIYHCIeH i

1.4. IIpoGJeMbl HCIIONB30BAHMS TAPAJLIEIH3MA

C YOICCTBOBAHHE IMOC/CAOBATCIILHLIX aJITOPUTMOB (3ﬁK OH
IIPOU3BOIHTEIILHOCTH

ydeTta OCOOEHHOCTEH ammapaTypel.
TpynoemKkocTh POBEPKY NPaBUIBHOCTH TAPAIIIEIBHBIX IPOTPAMM.

2. IIpuHIMITBI TOCTPOEHHSI APAILIEIbHBIX BEIYHCIUTEILHBIX CHCTEM
2.1. IlyTa nocTHIKeHHS MAPAJLIeIH3MA

MOCIEAOBATENLHBIX
W Oepefady JaHHBIX (rumoresa  MMHCKOIO).
NapaylIeTbHEIX CHCTEM (3aKoH I'porua). "TlocmenoBarensHOCTS" CYIMECTBYIOMUX AITOPHTMOB U
MPOrpaMMHOTO obecrieueHns. 3aBUCEMOCTh 3(B(PEKTUBHOCTH IapassenbHbIX quhcneHnﬁ OT
CrnoxHOCTh pa3pabOTKH MapaJUIENbHBIX  AJITOPUTMOB.

KOMIIBKOTCPOB

(3axon

Ampas).

Mypa).
Bricokas

[loBpimenue

[Torepu Ha
' CTOUMOCTD
I

OyHKUMOHANBHBIE BEIYHCIHTEIBHBIE YCTPOHCTBA. MHOTOYpPOBHEBas M MOJyJIbHAS

IaMSTh. KOHBeI?IepHHe
MHoronpoueccopHm‘p BBIYUCIIUTENIbHBIE CHCTEMBI € OOLIEH M pacipeneaeHHON TaMATLIO
(Mynbmnpoueccopm\ U MYJIBTHKOMIILIOTEPEI). MUKPONIPOLIECCOPHBIE CUCTEMBL.

BCKTOPHEIC

BBIYHCIICHHUA.

[Ipoueccopurie

MAaTpHIIBL.

2.2, Cooco0bl MOCTPOCHHST MHOTOIIPOLECCOPHBIX BHIYHCIHTEIbHBIX CHCTEM




CxeMpl KOMMyTanuy (IOJNHAS KOMMYTalHs - OOINAsS IaMsTh, H?pereCTHBIe
KOMMYTaTOPBbI, JIOKAJIbHBIC CXEMBI KOMMYTALUK - OOIIas INMHA, PELICTKH, KJIacTephl). AHAIN3
[TapajIeNbHbIX AITOPUTMOB M THIIOBBIE TONOJNOIMM CXE€M KOMMYTAUHH — KOJBIHO, JNHHElHKa,
pelNeTKy, MOMHBIM rpad), rHnepkyl, Top, AepeBo. ANNAapaTHAs peaiusalyis ¥ IporpaMMHas
OMYJISILHS TOIIOJIOTHH,

2.3. Buas! napajieJibHBIX BHIYHCIUTEIBHBIX CHCTEM

CynepOBM.,  MHOrOnponeccopHsle  BBIYHCIHTELHbIE KOMHJ‘IGKCB;I (MBC).
MHoroMamuHHEIe BLIHI/ICJII/IT@JIBHBIC KoMiutekceel. Cetu OBM.

IIpuMepsl COBPEMEHHEBIX BBICOKONPOH3BOAMTEILHBIX BHIUACIHUTEIEHBIX cﬁCTeM (Cray
1932, IBM SP2, Hq Exemplar, ASCI RED). CynepxomiproTepasie Bblqncnnmnmﬁme CUCTEMBI
B Poccun. |

2.4. Knacendgnxkanus MBC ;

Cucremarukn @nunna u Illopa. IMToToku maHHBEIX (KOMaHT). CprKTypﬁaﬂ HOTaIMs
Xokan 1 [xecxoyma.

2.5. Ouenka npousBoanteasnocty MBC

OO6miee BRIpaKCHHE JUIS OLEHKH IPOM3BOAMTENLHOCTH JUISl PA3HOTO tuna MBC.
MaxkcumansHas (ﬁHKOBaﬂ) IIPOU3BOAUTENBHOCTE.  CTeneHb nmapayIIeI3Ma (HA
nonynponsBozmTeJIQHocm) Y ienbHast IPOU3BONTENHEHOCTS. 3HAYCHHUsI [IoKasaTele i paaa
MBC.

3. Moaeanpopanne ¥ aHAJIU3 NAPAJLIENLHBIX BIYUC/ICHHIA

3.1. Moae/n napa/uieIbHbIX BRIYHCIUTEILHBIX CHCTEM |

Kommrsrorep ‘ HCOTPaHNYEHHBIM  Iapajuleu3MoM  (napakommbiorep). Mogenu
MHOI‘OHpOHeCCOpHHT( cucTeM ¢ oOmel M pacmpeeneHHOM mamAThIO. Mosenb IdOHBeI/IepHOH
CHCTEMBI. !

3.2. Moaeusib|anroputma B Buje rpada "onepan - onepauun'

[pencrasnenue anropurt™a B Bufe rpada noToka NaHHBIX. Pacmucanne nabanneanblx
BhIMKCIIEHHH. JToKa3aTens BPEMEHHOH CIOXHOCTH anroputMa. OLEHKa BPEMEHH BBITONHEHHS
aNTOPUTMA JUIS IAPAKOMITBIOTEPa (HPEeAeNbHOe pacapalIeIMBaHNe) i UL CHCTEM € KOHEUHBIM

KOJIMYECTBOM IIPOLIECCOPOB. 3aBUCHMOCTD OLOCHOK OT TOIIOJIOIruun rpa(ba aJT].“OpI/ITMa nu

HEOOXOMMMOCTh  ONTHMM3AIUKM CTPYKTYphl rpada. CrocobGbl MOMyd4eHHS ONTHMAILHOIO

PacCIUCaHNs BEIYHCIIEHUH, !

3.3. Moaesib mapa/uie/IbHbIX BhI9HcIeHni B Buae cetu Ilerpn

OcHoBHble noHATAS Teopun cereit Iletpu. Mcrnons3osanue cereii Ierpu zu;‘ﬂ ONMCaHUs
apajuIebHbBIX qulj;cneﬁnﬁ. JleMOHCTpalys OCHOBHBIX IPOOiieM HapajiIelbHbIX thucneﬁnﬁ:
CHHXPOHH3AIHS, B3AaUMOUCKIIFOUEHHE, ONOKHPOBKa (TYIHKH).

3.4. Mojestb mapauieJIbHBIX BHIYHCIICHUIT B Bae rpada "mponecc-pecype”

[onstrue nporecca. CurXpoHM3alMs NapaUIebHBIX IIPOLECCOB. ANNapar coGBITHIA.
[Tpumep peanu3anuy B ONeparmoOHHOM cructeMe Unix.

Bzanmouckmiouenne napamiensHbIX IpolieccoB. KoHmemumsi pecypca. MexXaHH3MEI
B3aUMOMCKIIIOUCHHUS: anroput™ Jekkepa, cemadopnl (JlefikeTpa), MOHHTOPBI (BHpT). Ipumepsl
pelIenus CTaHAapTHBIX 3a/1a4 B3aUMOKCKIIIOUCHMS: KOJBLEBOH Oydep, mpobiema 'lunrarend u
nucareny”, i

i
BsaumosielicTBue mapaiIeNbHBIX  IIPOLIECCOB MIOCPEACTBOM MexaHHz;Maj nepesayn
coobmieHnH. MexaHu3Mbl Mepeadn: OYepeay, ITIOYTOBbIE SIITHKH, IIOPTEHL I'J[anuHﬁ pa”zeBy B
sa3b1kax Aga n OKKAM.



IlpoGiembl | B3ammogeficTBus mporeccos. IIoHATHE TymuKa U yﬁ:nomm ero
BO3HHKHOBeHHUS. IIpemoTBpaimenue TyHMUKOB. AJTOpUTM GaHKHpA. O6Hapy>1<eHué TYIIUKOB U
BOCCTAHOBJIEHHE COCTOSHUS MPOIIECCOB,

MHorozana4rbii pesxum pabotsl OIBM kak wacTHBIN cirydaif mapalIeIbHOMR p6pa60TKH.

4. [IpuHunnbI paspadoTKH NapaLVIeIbHLIX AITOPATMOB H IPOrPaMM

4.1. Onenka 3¢ (eKTHBHOCTH MAPANIEIHHBIX BHIYMCICHUH

IToxasarens spdexTa  pacHapaIeIHBaHMS (yckopeHwue). O dexTHBHOCTE
UCTIONIb30BAHMS BBIYMCIUTENBHOH cucTeMEbl. CrocoGbl  OIEHKH nokasareinei; OCHOBHBIE
XapaKTePUCTAKHA ~ BBIYMCIIMTENBHOM CHCTEMBI, BIHSIOIME Ha BEIHYHHBL YCKOPEHUS H
s dexThBHOCTH (apXUTEKTypa, KOJMYECTBO IIPOIECCOPOB, TOMOJOTHS KaHaJIOjB nepegauu
JAHHBIX ).

4.2. OueHKa KOMMYHHKAIHOHHOI TPY/0eMKOCTH NAPA/LIEILHBIX AJrOPATMOB

XapakTepuCTHKH TOIONOTHH CEeTH Iepe/iaud JaHHBIX. AJTOpPHTMbI MapIpy TH3ALAH.
Metons! epenauu JJaHHEBIX.

AHAIIM3 TPYJOEMKOCTH OCHOBHBIX ONepaliWii Nepenadyd NaHHBIX. Ilepemada HamHBIX
MeXIy AByMs Ipolieccopamu cetd. OIMHOYHAS ¥ MHOMKECTBEHHAS pACCBHLIKA \COO6IH6HI/II/I
Ouepanus L[I/IKJII/I‘-ICfKOTO C/IBHTA. |

Mertoael  NOrUYEeCKOTO IMPEACTABIEHMS TOMOIOTHH KIOMMYHI/IKaHI/IOHHOI/I Cpelbl.
OroGpakenne KONBUEBOH TOMOJIOTHY 1 TOOJIOTHH PEIIETKH HA THIISPKYO.

4.3. YpoBHU pacnapaaieJMBaAHUs BbIYHCICHAI

Pacnapainenusanye BBIYACIGHHM HA ypOBHE KOMAHJ, BBIPAXEHMH, IPOTPaMMHbIX
MOJYJIEH, OT/ICIBHO BBLITOMHSIEMBIX 3a/[aHHI. |

4.4. DTansl NOCTPOEHHS NAPAILIENLHBIX AJTOPUTMOB H IPOrPaAMM

BeiGop napannensHoro anropurMa. Peajmusanms aaropuTMa B BHIE napannenbﬂon
nporpammel. [locTpoenue WCIONHAEMON NpOrpaMMbl JUId NapaylIeNbHOM quucnmeanon
cucremsl. [lapaiebHoe HCTIONHEHHE MAIIMHHON IporpaMMel. UacTHBIE ITOCTAHOBKH: BHIGOD
ONTHMATBHOTO AIOPHTMA IS KOHKPETHON BEIYMCIMTENBHOM CHCTEMEL, HaxomzerHe
HaWIydIneH Tononclmn BBIYHCIHTENLHONR CHUCTEMBI IS PEIUCHMUS OHpeIIeJIt‘HHOI/I 3aja4u,
pacnapaﬂnenHBaHHe‘cymeCTBonmero aJITOpPUTMA. :

4.5. TexnoJorHYecKHe ACHEKTHI PACHAPALICTHBAHNS f

JleKOMIIO3UIMsA AITOPHTMA HA NapajUle]bHO UCHONHAEMEIE (PArMEHThl BEIYHCICHMI,
Pacpenenenne  sajamuii  mo  mpomeccopaM H - GalaHCHPOBKA. CHHXpOHH3ANMS W
B3auMoKCKmodeHue, Opranusanus B3auMoeCTBHIS. |

3. Cucremsbl paspaboTa Napa/LIeILHBIX HPOrPaMMm

5.1. Co3panue crennaIH3uPOBAHHbBIX A3BIKOB (IPOrPAMMMPOBAH M

Anroputmudeckuit s3pik OKKKAM. O6mmas xapakTeprcTHKa TpaHCHBIOTEpA. Konuenuus
npouecca B OKKAM MeTonBl KOHCTPYHpPOBAHHS arperipOBaHHBIX NPONECCOB. | [[PHHIHITEI
mepefiadid NAHHBIX |MEXIy IIponeccaMH. IIpumep HporpaMm Ha airOpUTMHYECKOM S3BIKE
OKKAM.

5.2. PacuiMpenne CyInecTBYIOMMX A3bIKOB IPOrPAMMHPOBAHHUS

OOmmast XapakTepucTHKa IapaUICNBHBIX PACHIMPEHHH  aITOPUTMHYECKOTO  S3bIKA
Qoprpan.  ABTOMATHYECKAs  BEKTOPH3alMs W pacHapalelUBaHUE. IIpobnemuo-
OPHEHTUPOBAHHBIE KOMITHIISTOPEL i

OOmas xapakrepuctuka craggapra OpenMP. Cozpanne napannenwmx‘ obnacTet.
Pasfieienre  BBRIMHCIMTENBHOH  Harpy3KH MeXAy IIOTOKaMu. PaGota ¢ JaHHBIMA,
Cunxpornsanud. DyHKUMH H IepeMEHHBIE OKpyXeHHs. CpaBHHTENbHAS XapaKTePHCTHKA



las

TIOIXO/I0B  MAPALIC/bHOT0  NPOrpaMMHUPOBAHHSA Ul CHCTEM C paclpejeneHHof u obmed
MaMATEIO.

5.3. PaszpaboTka crenMaJu3npoBaHHbLIX OHOIHOTEK

Cucrema PVM. KoHuennus napasieibHON BUPTyadbHOH BBIYHCIHTEIHHOM MALIHHB ¥
€€ IIPEACTABICHHUE B BUZE PACIIPEAEIEHHON HEOJHOPOAHOM CHCTEMBI KOMHBIOTGpOB,i

IIpencrasinenvie mporpaMMHOM CHCTEMBI Ha BHPTyalbHOH MaIHI/IHe.} OcHOBHBIE
IporpaMMHbIe TPUMUTHBEI cucTeMbl PVM. [pumep ucnons3osanus.

Cucrema MPL OO6mas xapakrepucruka. Ilognepskka Mozenw BsaﬁMoneﬁCTBHﬂ
NapayieJIbHBIX BBIYHCIUTENEH MPU MTOMOIM Tepeaayn coodmennii. OCHOBHBIE nborpaMMHHe
npuMUTHBEL cucTeMbl MPL. Tlpumep ucmonp3osanus.

Opranusanus BEMHCIEHHH Ha MHOTOIPOLECCOPHOM cmcTeMe Parsytec Pé)werXplorer.
Vicnonp3oBatie TEXHOJIOTHH KPOCC SMY/LHH IIPH paspabOTKe MapajieTbHBIX IIPOIPAMM.
KoHuenmust BUPTYyaJbHBIX MHPONECCOPOB M KAHAIOB IEpeiaud NAHHBX. BUpTyalbHble
TOTIOJIOTHH CHCTEMBI: KOJIBIO, JIMHEHKA, 3Be3/a, pelIeTKa, JepeBo. OCHOBHBIC MPOrPaMMHLIE
IpUMUTHUBEL [[puMep ucnons3oBaHus. |

6. Ilapajuie/ibHbIe YHCJAEHHBIE AJTOPHTMBI Uil pEIIEHHS] THIOBBIX 32129
BBIYHCIHTETLHON MATEMATHKH

6.1. O0mue cnoco6bI pacnapa/uIeTMBAUMS AJTOPHTMOB

BeuiBnenne  (yHKUMOHATBHON HE3aBHCUMOCTH OT/ENBHBIX (DPArMEHTOB| AIrOPHUTMA
(mapamienusm Komanx). I'eoMeTpHdeckoe pasjenenue BEIYUCIEHUM (IApAIUIETH3M IaHHDIX).
Hepapxuueckasi JeKOMIO3UIHS 00paOOTKY JaHHBIX.

6.2. Opranu3sanus NapajuIe/IbHOr0 HCIIOTHEHHS! PEKYPCHBHBIX BbIMHCISHH

IIpoGema peKxypcHBHOM 3aBUCHMOCTH 5TaloB oOpaboTKH JaHHEIX. Kackajmas cxeMma.
Hozxxox s monydenns acUMITOTHYECKH HeHyneBoii apbexrusrocTH. Meton Oyrea. ITpumep
TUTSL BEIYUCIICHHS HACTUYHBIX U OOIIeH cyMM.

6.3. Ilapajuie/ibHbIC YA CTEHHbIE AJTOPHTMBI JIMHEHHOI aaredpbl

CriocoOpl  pa3OueHHss MaTpull (TOPH3OHTANbHAS, BEPTHUKANBHAS, 6HOHHBIC CXEMBI).
MeToznbl BBIMUCIIEHNS MPOU3BEACHUS MATPUI[ C HCIOJNB30BAHMEM pPa3sHEIX cxeM pa3OueHus
MaTpun. (OOeclieueHde MpeleNbHO JOINYCTHMOro mapautenuima. OOpalieHye MaTpHIL.
[TapamnyensHpie METO/IB] PEIICHHS CHCTEM JIMHENHEIX YpaBHEHHI, ‘

6.4. IlapajuiesbHble 4YHCIEHHBIE AJTOPHTMBI  pemenus AuddepeHnHalbHbIX
YPaBHEeHMIl B YACTHBIX MPOU3BOIHLIX

[lapamnenbnas — peamsanus TpAMBIX M MTEPANMOHHBIX  METOJOB'  PEIIEHHS
nupdepenyanbHbX ypaBHEHUNH B YACTHBIX IPOU3BOJHBIK. AHAIM3 PasHOCTHBIX CXeM JUIs
3¢dexTUBHOTO pa3jie/ieHHs 00NaCTH OIpeelIeH s peIacMBIX 3a,1aY. |

6.5. Ilapa/ulebHBIE YHCAEHHBIE AITOPUTMBI MHOXOMepHOI MHOT09KCTPeMaIbHOA
ONTHMH3ALNH |

XapakTepuCTH4YeCKas CXeMa IPEJCTaBlIeHHs METOAOB TIIOOATIBHOIO nonoixa. Ob6uuit
MPUHLMI pacnapanienuBanus MeTofoB. OueHka 3()¢EKTHBHOCTM BBEACHHs MapajlIe)Iu3Ma:
shdexrrBHOCTE U 6e3b136bITOUHOCTS, CHHXPOHHBIE U ACHHXPOHHbIE BAPHAHTHI ATOPHTMOB.
OnpenencHre HaUIyHIIIX TOMOJIOTHIT BEYHCIMTENBHON CHCTEMBI /IS PeaH3allii METOLOB.

JIABOPATOPHBIE PABOTHI

1. PaspaGorka mapaieJbHBIX HPOrpaMM ¢ HCNOJIbL30BaHHEM HHTepdeiica
nepegaqu cooomennii MPI ' |

Munu-MPI (¢rapr, Gunum, nepepaya u pueM cooOIIEHMH).



[Ipumep 1: Havanemas mnapamwiensHas nporpaMma (Iedarh Hzlemj*mbHKaTopOB
IPOIECCOB) - 3amyck (JIOKAmbHBIM, pacnpeneneHHblt). OleHKa BpeMEHH %BBIHOJIHGHI/IH
NpOrpaMMbl, CHHXPOHU3AIIK, KOJIEKTUBHBIE ONEPAIHH. |

[lpumep 2: YucieHHOe MHTEIPHPOBAHHME- CO3JAHME INPOEKTA HA OCHOBE T'OTOBOTO
HCXOJIHOTO TEKCTA IPOrpaMMBbl, HACTPOMKA ONIHM, KOMITMIIALHS, 3aIIyCK. ;

[Ipumep 3: Cxansgproe mpousBeieHNE BEKTOPOB (CaMOCTOATENRHOE 3a/[aHHE 1)

2. IpakTukym mo paspaboTke NapaIeJbHBIX AJTOPHTMOB H npor]paMM st
peleHns 3a3a4 BEIYUCAHTEIbHOI MAaTeMATHKH ‘

O630p Gubnuorexu MPI: ycranoBka, HacTpolika, cxeMa (yHKIHOHUPOBaHHSL.

[Ipumep 4: Pemenwe 3amau pacnosHaBaHusS 00pa3oB (BBIIOJIHEHHE 3a;[aH1/m noJt
PYKOBOJICTBOM IIPEIIOIaBATEIIS). |

[Ipumep 5. YMHOXeHNE MATPHIL, JIEHTOUHBINA alTOPUTM (CaMOCTOATEIBHOE sajaHue 2).

[Ipumep 6. YMuoxenune Matpuil, 6JI0YHBIE CXEMBI PACIIpe/IeIeH s JaHHEIX (aJrOPUTMBL
Dokca u Kernona). :

3. l'[palrcTnm:yM II0 HCIOJB30BAHMIO OHOJMOTEK MapasuieabHbIX MerogoB ParaLib
AJS pelieHnst 3a1aY4 BhIYHCTHTEIbHOM

O630p Gubiuorexkn Paralib: HasHadenwe, Kmacchl pellaeMBIX 3ajad, HPHHIHIIGL
pa3paboTKH. l

Ilpumep 7. Oynxnuu 6ubiuorexu Paralib s yMHOMeHMS MaTpui Ipu OJI0YHOM
cmocobe pacupejencHus JaHHBIX" (anmroputmbl Poxca u Kennona): cxema peam3anui,
TEOpETHYECKasd OLeHKA 3 OEKTUBHOCTH, BEIYUCIHTEIbHBIC SKCIIEPUMEHTHI. i

AHanuz HHTEHCUBHOCTH IOTOKOB Iepelavyd JaHHBIX, ocymeCTanIeMﬁx B XOJe
NapauieNIbHEIX BLIYUCIIEHHH B CHCTEMaX C pacHpeleNIeHHONW MaMsATBIO, ¢ HCIIOIL30BAHHEM
HHCTpYyMeHTanbsHOU Oubmmotexu ParaScope.

4. IlpakTukyM 1o ouenke 3(G(EeKTHBHOCTH MAPALIENbLHBIX METOA0B JJIfA Pa3HBIX
TOIIOJIOrHH MHOTOIIPOLECCOPHBIX BLIMHCINTEILHBIX CHCTEM

XapakTepucTHKa IIporpaMMHoit naboparopun Paralab kak MHTErPHPOBAHHOM CHCTEMEI
JUISL IPOBEICHHUS BBIYMCIUTEIBHBIX 3KCIIEPUMEHTOB C MAPAJUICIBHBIMU METOMAMM IS OLIEHKH
UX 3G PEKTUBHOCTH:

e Mogemiposanyue MHOTONPOLECCOPHBIX BBIYUCIUTEIBHBIX CHCTEM (BBIGOD jTOl’IOJ‘IOI‘I/II/I,
3a)[aHKe KOJIMYECTBA U IPOU3BOJUTEIBHOCTH IIPOLIECCOPOB, BRIGOP METOMIA TIEPEIadt JAHHEIX U
3alaHHe KOMMYHHKAI[OHHBIX XapaKTePUCTHK CETH),

e Omnpenenenne Kilacca penraeMbIX 3329 U 3a/IaHAe TapaMeTPOB 3a1a4H,

*  Buibop mapaiuie/IbHOro METozia pEIIeH s 3a/laull i HACTPOka 3HAUCHMI ero rmapaMeTpos,

e VYcraHoBKa rpaMuecKkuX HHIMKATOPOB JUls HAGMIONEHHSA 3a HPOIECCOM MapalIeNbHEIX
BBIYMCIICHHUI (COCTOSIHME NAaHHBIX HA MPOIECCOpax CHCTEMEI, Hepenada MHGOPMAHU 110 CETH,
TEeKyIllad OLIEHKa PEICHHs HCXONHOM BEIMUCIUTENBHOM 3a/1a4m),

o [lpoBeneHne OSKCIEPEMEHTOB B  PEKUME HMUTAUNM  BBEIYACICHWM;  [IOIIATOBBIM,
IIOCIIC/IOBATENBHBIA = (HENPEPBIBHEI) M IMKIAYCCKHH (CepuilHBIN) CMOCOOBI HPOBEAECHUS
OKCICPUMEHTOB; OJIHOBPEMEHHOE BBLIIIOJHEHUE HECKOJNBKUX SKCIePUMEHTOR 'B  PEKUME
pasfieNieHus BPEMEHH JUIs pasHbIX BaPHAHTOB TOMOJOTMH BBIYMCIATEILHON CHCTEMB,
IapaMeTpoB 3aJauu, KOJIUYECTBA IPOLECCOPOB U T.II.,

e AHanu3 pe3yNbTATOB C HCIONB30BAHHMEM CBEJCHMII M3 JKypHAIa SKCHEPHMEHTOB; OLEHKA
BPEMEHH PCHICHHUS 3a/la4 B 3aBHCHMOCTH OT Pa3MEpPHOCTH 3aHa4d U KOJMYECTBE MPOIIECCOPOB;
MOCTPOCHHE 3aBHCUMOCTEN YCKOpeHUS M 3Q(HEKTUBHOCTH MapalIeIbHBIX BEIMHCICHHI,



o [IlpoBeseHne OKCHEPUMEHTOB B peXUMe pEATbHEIX  IAPAIEIBHBIX BLIYHCIICHHH;
BBIIIOJIHCHNE NapajlleIbHBIX IPOrPaMM B BHJIE MHOXKECTBA HE3ABHCHMBIX IIPOLIECCOB HA OXHOM
IIPOLECCOPE; YAAICHHBIH JOCTYI K MHOTOIIPOIIECCOPHOM BEIMHCIUTENBHOM cncmMé (ximacrepy);
CPaBHEHHE TCOPETHICCKUX ONEHOK M PE3yNBTATOB PEAbHBIX BEMHCIMTENBHEIX IKCIEPHMEHTOB,

5. PaspaGoTka napaiebHbIX IPOrPaMM ¢ HCII0JIB30BAHMEM TeX.HO.Hi[)l“I/};I/l OpenMP

Obwas xapakrepuctuka Texzolormn OpenMP: moTokW, mapaIensHEE OBNACTH,
pactpeneneHue BEIYUCICHUN MEXIY IOTOKAMH. |

Ilpumep 8: Ckansproe IpoM3BefeHHE BEKTOPOB. I MOGaIbHbBIE W JTOKAIBHBIC JAHHBIC
OTOKOB. KpUTHYECKkHE CEKITMH AOCTYIIA K PasIelIseMbIM JAHHbIM, Cunxponusanus,

Ipumep 9. YMHOXeHHE MaTpHIl (BapHAHTHI paclapalIeIBaHMs BIOXEHHBIX [HKIOB,
CaMOCTOSATENBHOE 3a/iaHue 3).

6. IIpakTHkymM no pa3spa6oTKe NApaLIe bHBIX AJITOPHTMOB H IPOrpaMM AJis
peLIeHHs 32124 BLIYHCIUTENbHON MaTeMaTHKH ;

Ipuvep 10. TlapannensHas COPTHPOBKa: aIrOPUTMEI IIY3BIPHKOBOI COPTHPOBKH,
coprupoBku Illemra u OBICTPOM COPTHPOBKH (BBINONHEHWE 3aJaHHUSA IO pYKOBOIICTBOM
IPENOJIABATENS).

IIpumep 11. 3amaun o6paGoTKH rpadoB: IIOCTPOCHHE MUHHMAILHOTO OXBATHIBAIOLIETO
AiepeBa, MOMCK KpaTyauinmX ImyTel (caMoCcTosTeNbHOE 3a/Janue 4)

7. IIpakTHKYM [0 MeTOAAM NAPANIEIbHbIX BBIYHCACHHH JUIsi  peleHust
A depeHnHaILHBIX YPABHEHHIA B 9aCTHBIX POH3BOAHBIX

O6was XapakTeprcTHKA METOIOM KOHEUHEIX pasHoCTe! (METO CETOK) IJIs HHCIEHHOTO
pemenus quddepeHNINaNbHBIX YpaBHEHMH,

Mertozpl  pacrapaieMBaHHs METOa KOHEYHBIX DPA3HOCTCH JUIS BBIMACIUTEIBHBIX
CHCTEM ¢ OOmel namsThio (OpraHu3anus B3aHMOUCKITIOYEHHS Ui OMEHKH IOTPEITHOCTH
pemenns, M30BITOK CHHXPOHHM3AIMH, NpoblieMa Ceprau3aluu ¥ OGIOKHPOBKH, d6ecnequne
TOXKACCTBEHHOCTH I10CJICIOBATEILHOTO H  I1apaJUIeHHOIO BAPHAHTOB pacquOB; BOJIHOBEIC
CXEMBI BBIMUCIICHUH, GJI0YHas cXeMa paclpejeNneHus JaHHbIX, OaaHCUPOBKa, UCIIOJIbL30BAHUE

ouepey 3a1aHuif). ‘

MeTolbl  pacriapaieMBaHis METOJa KOHEYHBIX Pa3sHOCTEH JIst BB][HI/I:CJ'II/ITGJ'IBHBIX
CHCTEM C pACMPE/CJICHHON MaMAThiO (JICHTOYHAs U OJOYHAS CXEMBI pacIpeNelNeHus NaHHbIX,
BOJTHOBLIC CXEMbI BBIYACIICHHUM, OLICHKA TPYAOEMKOCTH HEPEJaYn JaHHEIX).

Ilpakrukym nmo pemenuio auddepeHratbHbIX ypaBHEHUH B YaCTHBIX IIpOI/ISBOL[HBIX c
HCIIONIB30BaHMEM  yueDHO-UCceaeioBarebekoi  cucreMbl  ParaGrid (HOCTaHOBKa 3aJ1a4H,
BBIIIOJIHCHHE BEIMUCIICHHUHN, BU3yalu3alus JAHHEIX, aHAIU3 Pe3yJIbTaToOB pacquOB,‘ U3MEHEHUE
apamMeTpoB U NPOJIOJIKEHIE BEITHCIICHHI). ;

8. llpakTHKyM 10 HCHOJAL30BAHMIO GUO/IHOTEK NAPAJIEILHBIX MeTO,IlOB s
pemeHus CJ'IO)KHLIX‘Hay‘IHO-TeXHPI'-IeCKPIX 3axaq i

0O630p 6udmroTexu PLAPACK: cTpyKTypa, 06eKThI, METO/IbL, I/ICHOJIBBOBaHI/Ie [Ipumep
12:  YMmHOXCHME \L/IanHu - wucnons3oBanne PLAPACK (Beimosnenune 3a%IaHI/Ii[ nox
PYKOBOJCTBOM IIPEIOABATEIIA). |

9. IIpakTHKYM IO MeTOJaM NAPALICALHBIX BbIYHCICHHA ISt peme‘mm 3apa4q
MHOTI'OMEPHOMH MHO 09KCTPEeMaNbHOMH ONTHMHU3ALHH

O6was xapakTepHcTHKa IPEeJMETHOH o6nacTH (OCTAHOBKA 3a/[auu FJIO6aJIBHOI/I
ONTUMU3ALMHK, PEAYKIHUsS PasMEPHOCTH ISl CBEJCHHS MHOTOMEPHBIX 3a1ad K O,ZLHOMepHBIM
MOCTAHOBKAM, HH(POPMALHOHHO-CTATUCTHYECKHE aJITOPHTMBI III0GAILHOTO MOKCKA, TIPUMEpbI).



Vicrons3oBatiie MHOMKECTBEHHBIX Da3BePTOK THIA KpuBoi Ileamo jms | TOCTpOCHHS
PasTMYHBIX CETOK B OONACTH pElIeHHs ONTHMH3AHOHHOM 3amaud. CBENCHHE IPOGIEMEI
MHOT'OMCPHOM ONTHMH3ALMU K CEMEHCTBY OJHOMEPHEIX MH(pOPMAITMOHHO-COBMECTIMBIX 3aJ1a4.
ITapannensHoe penIeHne 3a/1a4 IOPOKAAEMOTO ceMeHCTBa U cXeMa HHGOPMALHOHHBIX 0OMEHOB.

OOmHOCTE PACCMOTPEHHOTO MOAXOMA ISl PELICHUS PSIA BHIYUCIMTENBEOTPYI0EMKUX
HAYYHO-TEXHHUECCKUX 3ajiay (MHTEIPHPOBAHUE, DENICHHE CHCTEM HEIHHEHHBIX ypaBHEHHL,
BOCCTAHOBJICHHE 3aBUCHUMOCTEH, TOMCK peINeHHH, ONTHMAILHBIX IIO Ha6opj KpUTEpHUEB
(MHOTOKpHUTEPHATBHAS ONTHMH3AINS) M T.11.).

[pakTHKyM 10 peIleHrIO 3a1a9 MHOTOIKCTPEMANBHON ONTUMHU3AINK ¢ HCLIOIb30BAHAEM
CHCTEMB! MapajyICNIbHBEIX BBRIYHCIECHHH AOCOMOT OKcnepT (OCTAHOBKA 3aayM, [BHIIOJHEHUE
BBIYMCIICHUH, BU3YaIH3aIlUs JAHHBIX, aHATU3 PE3YJIBTaTOB PACUETOB, H3MEHEHHE I1APaMETPOB H
IPOIOIDKEHHE BLIMHUCICHUIT).

5. OBPA3OBATEJIbHBIE TEXHOJIOI'N!

* IEKIIMOHHO-CEMUHAPCKAS ~ CHCTeMAa  OOY4YeHWsS  (TPAiWIMOHBBIE JEKIHOHHBIE M
a00paTOPHEBIE 3aHSTH);

¢ 00ydyeHHe B MaJIbIX IPyNIax (BBUIONHEHHE TaGOPATOPHBIX paGoT B IPYINAX U3 ABYX HIIH
TpEX YEJIOBEK);

® MacTep-KJIACCEl (JEMOHCTpaLUs Ha IabOpaTOPHBIX 3aHATHIX HpI/lHI.[I/I]l'IOB pacuera u
IPOEKTUPOBAHHUS OITHUECKHX ACTaNel H ONTHYECKUX CHCTEM);

® IPUMCHEHUC MYJbTUMEINA TEXHOJIOTUH (IIpOBEJNCHHE JISKIMOHHBIX | 3aHSTUH ¢
MPUMEHCHHEM KOMIBIOTEPHBIX IPE3CHTALMH U JIEMOHCTPAIMOHHBEIX POJHMKOB € IOMOIIBIO
npoekropa i OBM); |

* THPOPMAIHOHHO-KOMMYHAKAIIMOHHBIE TEXHONOTHH (IPHMEHEHHe WH()OPMALMOHHBIX
TEXHOIOTHUH 1JIs1 MOHHTOPHMHTA TEKYIIEH yCIeBaeMOCTH CTYICHTOB ¥ KOHTPOJIA 3HAHMIN).

6. OIIEHOYHBIE CPEJACTBA JJISI TEKYIIIEI'O KOHTPOJIQ
YCIIEBAEMOCTH, IPOMEXYTOYHOM ATTECTAIIMM 110 UTOI'AM
OCBOEHHA TUCHHUIVIMHBI U YYEBHO-METOANYECKOE
OBECIIEYEHUE CAMOCTOSTEJbHOMN PABOTDI CTFYI[EHTOB

\

‘
a) Bonipochl K peATHHT-KOHTPOJIIO: 1
Petimunz-xonmpono Nel

1. CISC- u RISC-npoueccopsl. OcHoBHEIE uepTsl RISC- apXUTEKTYpEL

2. lloBpllieHME NPOM3BOAUTENBHOCTH IIPOLECCOPOB 3& CYET KOHBeHepH3amuu. Y cIIOBHA
OIITHMAJIBHOTO (JYHKIIMOHHPOBAHMS KOHBEHepa. 3

3. CynepkonseiiepHsle W CymepcKalsApHBIE — IPONECCOPHL.  BEIfCNeHHE — HE3aBHCHMO
paboTatommux yerpoiicrs: IU, FPU, MMU, BU.

4. Meromel  yMEHBUIEHHS  HETATMBHOIO  BJMSAHHSA  HHCTPYKLHMH Hepéxona Ha
IIPOU3BOAUTENLHOCTE IPOLIECCOPA. |

5. lloBblIeHue NPOM3BOAUTENBHOCTH IIPOLECCOPOB 33 CYET BBEACHHS KIII-NIaMATH. Komm:
eMUHBIN, ["apBap/ckuil, ¢ IpAMOH 3aIKCHIO, ¢ 0OPATHOM 3AIKCHEO.

6. OpraHusanus KIUI-aMsTH. AJTOPHTMBI 3aMEHBI JAHHEIX B KOII-IAMATH. CHCHI/IaJ'IBHLIe
K3IIH.

7. Cormacopanue Ka1iel B MyJbTHIIPOIIECCOPHBIX CUCTEMAX ¢ OOIIEH TaMATEIO.



10.

11.

12.
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11.

12.

13.

14.

By sl MHOronponeccopHbIX apXUTEKTYP.
Ilopmepxka MHOTO3a0aUYHOCTH W MHOTOIPOLECCOPHOCTH CHENMAIbHBIMA HHCTPYKIHSIME
poreccopa. Opranm3anys JaHHBIX BO BHELIHEH TAMATH.
IIporpamma, mnponeccop, mponecc. OCHOBHBIE COCTABISIONIME MPOIECCA, COCTOSHHUS
npouecca. CTeK, BUPTyanbHas IaMITh, MEXaHU3MbL TPAHCIAIMHA aIpeca.
Mexatusmpl  B3auMOZEHCTBHA IpoLeccoB. Paspendemas maMsath, cemMadophl, CHIHATBL
MOYTOBBIC SIUHKH, COObiTus. 3amaum (threads). CpaBHenme c mponeccamm. Pecypcerr,
npuoputethl. Ilapamnensuble nponeccsl. Cas3piBanue. CTaTHYECKOe M JUHAMUYECKOE
CBSI3BIBAHHE.
Buugnr pecypcos: anmapaTHbele, [IPOIPaMMHBIE, AKTHBHBIC, IIACCHBHBIC, JIOKAIBHLIE,
paszensgemsle, OCTOSHHEIE, BPEMEHHEIE, HEKPUTHYHbIC, KPUTAYHBIE,

Petimune-xoumpone No2
Tuner B3anMoJEHCTBUSI IIPOLECCOB: COTPYAHHYAIOIIME U KOHKYPHPYIOIIHE IPOLCCCHL
Kpurtryeckue cexiuy, B3aUMHOE HCKIIOUEHHE IPOLIECCOoB (3a1a4).
[IpobiieMer, BO3HVKAIOLINE IPU CHHXPOHU3ALMH 33(a4 U UJICH KX Pa3pelIeHUS.
CocTosHus 1TpoLiecca 0 MEXaHU3MBI IIEPEX0/ia M3 OLHOTO COCTOAHUS B APYTOE.
Cranmapter Ha UNIX-crucreMsl.
Yupasnenue npoueccamu. Oynxuun fork, execl, execv, waitpid. IIpuMeps! Hemonb30BaHuUs.
Pabora ¢ curnanavu. @ynkims signal. [Tpumep ucnonsszoBanus.
Paznensemas namars. @ynknun shmget, shmat, shmetl. IIpuMeps! HCIIONB30BAHMSL.
Cemadopsr. yHknun semget. semop, semctl. [IpuMepr! HCIIOIF30BaHHS.
CoGprrus. [lpuvuTeBHBIE omeparmu. OpraHu3amyst B3aHMONEHCTBHS KIMEHT- CEpBEp C
IIOMOIILIO COOBITHIA.

.Ouepenn  cooOmenuit. @Dymkoun msgget, msgsnd, msgrev, msgetl, IIpumepsr

UCIIOIB30BAHMS.

Yupasnenne samavamyu (threads). ®ymnxmmm pthread create, pthread.join, | sched.yield.

[Tpumepsr nCoJH30BaAHMS.

OOGbekThl cHHXpOHM3aIuy THIa muteX. Oyuknun pthread mutex_init, pthread mutex_lock,

pthread_mutex_trylock,  pthread_mutex_unlock,  pthread mutex_destroy. | ITpumepsr

UCIIOJIB30BAHMS. ‘

OO6BeKThI cMHXpoHM3anuK THHa condvar. Oyrxrmu pthread cond _init, pthread cond_signal,

pthread cond_broadcast, pthread cond wait, pthread_cond_destroy. : Ilpumepsr

HCIOIb30BaHHUS.

[Ipumep multithread-mporpaMMBI YMHOXKEHHUS MATPHIILI HA BEKTOP. !
Petimunz-xonmpono Ne3

Message Passing Interface (MPI). O6mas crpykrypa MPI-iporpamMmel. (DyHKU;I/II/I MPI Init,

MPI Finalize. CooOmenus 1 ux BUIbL !

KoMMyHHIKATOPEL Gynxuun MPI Comm_size, MPI_Comm_rank. [Tpumepsr

UCIIOJIb30BAHHS.

llomapueit  o6men coobmenusamu. Pyuximun  MPI Send, MPI_ Recv. IIpumepsl

HCIIOIB30BaHHL.

Omnepamuu BBosa-eiBoxa B MPI-nporpammax. ITpumepsr.

JIOTIONHUTENbHEIE  BOSMOXHOCTH I TOHapHOro ofMeHa cooGumieHusMy; DyHKIHM

MPI_Sendrecv, MPI_Sendrecv_replace.

JlonoiHuTeNbHEIE  BO3MOXHOCTH Ul IIomapHoro oOmena coobienusamu, Oynkinum

MPI_Isend, MPI_Irecv, MPI_Test, MPI_Testany, MPI_Wait, MPI Waitany



10.
11.

12.

Komnexrusrei oOmen coobmernuamu. Oyuxiun MPI_Barrier, MP1_Abort, MPI Bcast.
KoymextusHei  oOmen  coobmenusmu.  Oynxumm  MPI Reduce, MPI Allreduce,
MPI_Op_create, MPI Op_free. IIpumep MPI-mporpaMmbl, BEIYHCIISEOINEH OHpCILGJICHHBII/I
HHTETpal. |
Bpewmst 8 MPl-nporpammax. @ymxiun MPI Wtime, MPI_Wtick. ITpumep I/ICHOJ‘FBOBaHHﬂ.
IIpumep MPI-nporpamMMBsl yMHOXKEHHS MATPHIIBI HA BEKTOD.
JIONONHUTEMBHBIEC BO3MOXKHOCTH JUIS KOJUIEKTHBHOTO 0OMEHa MacCHBAMU ILaHHBIX OyHrKIUHR
MPI_Gather, MPI_Allgather, MPI_Scatter, i
Ilepecbuika crpykryp masmerx. Cosmasue HoBoro MPI-Tuma [anHBIX € NOMOIIBIO
MPI_Type_struct. @ynxuun MPI_Address, MPI_Type commit, MPI__T‘ype_ﬁee. [Tpumep
HCIIOJIB30BAHUS.

0) IK3aMeHANHOHHLIE 3aXAYM:
Hammmmre mporpamMmy, HCHomp3ys —GIOKHpYIOIMME KOMMYHHKAIHOHHBIE —(DYHKIHH
(MPL_Send, MPI_Recv), peanusyrolnyio cieiyromuii airoput™: Ha HyJIeBOM IIPOIECCOPE
MHHIuanusupyercs nepeMmennas (float a); HymeBoit mpomeccop pacceuiaer nefpeMeHHon a
BCEM IPOLECCOpaM, BKIIOYAs €aMoro ces; MOCNHE MONTyYeHHs [EPEMEHHOM a Bce
IPOLECCOPhl MPHOABISIOT K HEH CBOH MHIAWBUAYANBLHBIH HOMEp H nepezxaIOTi Ha HYJIEBOH
IPOLECCOpP; HYJICBOH MPOLECCOp MOIYYAeT OT BCEX IIPOIECCOPOB JAaHHbBIE M BLIBOJUT HA
9KpaH B (hopmare: HOMep IpOIieccopa, epecIanHoe UM 3HAUEHIE TEPEMEHHOH 4.
Hamuimmre  nporpammy, HCmonbsys GUIOKHPYIOIIME KOMMYHHKAIHOHHBIE —(DYHKIIMH
(MPI_Send, MPI_Recv), peanusyiouiyro anropuTM Iepefadd AAHHLIX 10 KOJIBILY:

OUCPEITHON IPOLECCOP MOKMIAETCS COOOIICHHST OT MpPEABIAYINEro ¥ IMOTOM ITOCHUIACT
CIIEAYIOIIEMY MIPOIECCY. :
Hanummire mporpammy, uemoms3ys KoMMyHuEKanroHuble Gyakuua (MPL Isend, MPI Irecy),
NEpeatoNIyI0 JIByMEPHBIA MAaCCHB MEXKIY IBYMS IIPOIIECCOPAMH.
Hanumre nporpaMmy, HCmois3ys KOMMyHHKanmouuyro Qymkmmio (MPI Sendrecy),
PCaNM3yIOIYIO alrOPUTM IIepeNavs JaHHBIX MO KOJBILY: OUEPEAHOH IPOLECcCOp NOKUIAeTCs
COOOLICHHMS OT IIPE/IbIIYIIETO H IIOTOM ITOCBUIAET CIIEAYIOUIEMY IIPOIIECCY.

B) IIpuMepHbIE TEMBI KypCOBBIX paboT: |
Qucnennoe pewenne cpenctBamu MPI/OpenMP nBymepHOro HenmuHeRHoro ypaBHeHI/IH
TEIUIONIPOBOAHOCTH METOAOM IPOJI0JIEHO-IIONEPEUHOM IPOTOHKH
Yucnennoe peutenne cpeactsamu MPI/OpenMP ByMepHOro HeNMHEHHOTO YpaBHCHHS
TEIIJIOIPOBOJIHOCTH € TIOMOIIBIO CXEMEI PACIIEIIEHHS ‘
Uucnennoe pemenne cpeactsamu MPI/OpenMP 1ByMepHOTO HeNMHEHHOTrO ypaBHEHHS
TEILTOMPOBOIHOCTH ¢ IMIOMOIIBIO CXEMBI IIPEUKTOP-KOPPEKTOP |
Yucnennoe pemenue cpexcrBamua MPI/OpenMP  TpexmepHOro JHHeHHOTO| ypaBHEHUS
TETIONMPOBOIHOCTH C IIOMOIIBIO SIBHOM pa3sHOCTHOM CXEMBI |
Qucnennoe pemenue cpeactBamu  MPI/OpenMP  nsymepHOro ypaBHenus Ilyaccona
UTEPAUOHHBIM METOIOM 3einens |
Yucnennoe pemienne cpepcrBamu  MPI/OpenMP  pBymepHOro ypaBHeHHH Ilyaccona
METOJIOM 6J]OT-IH’ljJX uTepaImii
MO,llGJTHpOBaHHe cpeacreamu MPI/OpenMP nponecca B3aumoeitcTaus TBep,Z[Ij,IX YacTHI C
MOTOKOM Tasa
Yucrnennoe pemenue cpencreamu MPI/OpenMP nBymepHOro ypassenus nepesoca
Brraucrienue paHra mpou3BoIbHOM MaTpuiis! cpeactsamu MPI/OpenMP



10. Moznenuposauue cpexncreamu MPI/OpenMP mponecca IIPOXOKICHHS HeﬁT‘POHOB Jyepes

IUIACTHHY

r) CamocrosTeibHAsE paboTa CTY/IEeHTOR:
1. Tlogroroska K TexyIeMy KOHTPOJIIO U IPOMEKYTOUHOM aTTECTALIHA.
2. loaroropka k 1aGopaTopHEIM paGoTaM H 0(hOPMICHHE OTYETOR 10 pe3yJbTaTaM
W3 BBIIONHCHHS. KOHTPONb OCYINECTBISCTCS HA 3aHATHSX B BHJC YCTHBIX OTBETOB HA
BOTIPOCHI IIPEITOIABATENS IO COJIEPIKAHUIO OTUETA.
3. Pabora ¢ pomonHHTENBHON JMTepaTypoll MO BOIPOCAM, BHIHECEHHBIM HA
CaMOCTOATENbHOE u3y4yeHne. KoHTpoib ocyinecTBIseTcs Ha 3K3aMeHe.

)

Jlocrouncrea u Hepocratku SMP- 1 MPP- apXuTeKTyp BHIUHCIIHTEBHEIX
CHCTEM.

H]f)OﬁJTeMBI CHHXpOHU3alMH 3a7ay4 IIpH ImapajIiieJIbHOM HPOrpaMMUPOBAHUH,

2)  Ornuvme NOHATHIH MPOLIECCA U IOTOKA B OIIEPAIIOHHEIX CHCTEMAX.
3)

4)  Crangapt OpenMP. Haznauenue.

5)  CymecTByromue peanusauuu craggapta MPI.

6)  IIpoTokonsl 06MEHA JaHHBIMA MEXKIY IIPOLECCAMH.

7)  Wcnonszopanue yrumutel MPIRun.

8)  Ornanxa mapamtenbHLIX OPHIIOKEHHUIH.

9)  Meronuxa oneHku 3QPEKTHBHOCTH BBIUMCICHU,

10) Peanmsanus MaTpUUHBIX alNTOPUTMOB cpeacTBaMH MPI

11)  Pacnpenenensoe pemenve nuddepeHnuaIsHbIX ypaBHEHHIT.,

PacnpeneneHHe BHJOB CaMOCTOATSIEHOU pa6OTI>I 110 pasaciaM JUCHUIIINHEIL;

" Pazyien qucnumnuae: Bin CRC
/1 (1) (2) (3)
| Lenu u 3a1a4 NapaiensHol 06paboTkn 5 4
" | HaHHBIX
5 [IpuHIMINIEL TOCTPOSHUS TapalIeIbHEIX 4 6
" | BEIYMCIUTENBHBIX CHCTEM
3 Mojienu riapasuielIbHBIX BEIYMCIUTEEHBIX 4 g 6
" | cuerem
4 [TpuaIuIe! pa3paboTKu mapaienbHbIX " 6 6
" | AIrOPUTMOB U IPOrpamMM
5 Cucremsl pa3paCoTKu HapalIebHEIX 6 9 g
. L
Iporpamm
[lapannenbHbie YnCIEHHBIE AITOPHTMBI
6. | Ul pelleHus THITOBBIX 3a1au 6 6 12
BBIUHUCIIUTEIFHOH MAaTeMaTHKH
Bcero 26 4, 29y, 42 4,




7. YYEBHO-METOAUYECKOE M HHO®OPMAIIMOHHOE OBECIIEYEHUE
ANCIUITIJINHBI

a) OCHOBHAsl JIUTEpPaTypa
l. Jlepun, M. II. IlapamnensHoe NpOrpaMMHpOBAHHE C ucnonp3oBanueM OpenMP
[Onexrpornsiit pecype] / M. I1. JleBuH. — DJeKTpOH. TEKCTOBBIE JAHHEBIE, — Mi Hutepuet-
Yuusepcuter Undopmanmonusx Texuonoruit (MHTYUT), 2016. — 133 ¢. — 978 5-94774-
857-4. — Pesxxum pocryma: http://www.iprbookshop.ru/52216.html
2. Anronos, A, C. [TapayutensHoe MporpaMMEpPOBaHKE ¢ HCIIONB30BaHHEM TEXHOIOrHH MPI
[OnexTponHsiit pecype] / A. C. AHTOHOB. — 2-€ m3y, — ONEKTPOH. TEKCTOBLIE AaHHBIE. — M. :
Vnrepuer-Yuusepcurer Mapopmanmonnsix Texnonoruit (MHTYUT), 2016, — 83 ¢. — 2227-
8397. — Pexxum nocryna: http://www.iprbookshop.ru/73704.html
3. Typampuayk, K. A. IlapammensHoe NporpaMMHpOBAaHHE ¢ NOMOINBID s3bika CH#
[Onexrporseli pecype] / K. A. Typanpuyk. — 3-¢ w3 — OJIEKTPOH. TEKCTOBBIE JAHHBIE, —
M.: Hurepuer-Yuusepeuter Undopmannonnsx Texnonoruit (MHTYUT), Aii I1n 3p Menua,
2019, — 189 C. — 978-5-4486-0506-2. — Pexxum JIoCTyTIa!
hitp://www.iprbookshop.ru/79714.html
0) 10MOJIHUTE/ILHASI JINTEPATYPA:
1. Kymakop V.M. Texsomorms pa3paGoTKd HpOrpaMMHOTO  OGECICYEHWS Ul
MaTeMaTHYECKOT0  MOJICIUPOBAHUSA  (H3M4YEeCKUX IpomeccoB. Yacte 1. Mcmomb3osanme
CYNCPKOMIILIOTEPOB, OCHAIICHHBIX TpaduIecCKUMH YCKOPHTC/ISIMU [DJIEKTPOHHEI pecypc]:
yuebuoe mocobme/ KymukoB M.M.— DNeKTpoH. TEKCTOBbIE IAHHBIE.— Hoocubupck:
HoBocubupckuit rocynaperBeHHbI TexHuuecknit yausepenret, 2013.— 40 c.
2. Mozenu pactipe/ieneHHBIX BEMECIEHAH [Dnexrponnsii pecype] / Tormopkos B.B. - M. :
OU3SMATIINUT, 2011.
3. Texnomoruss CUDA B npumepax: BBEeHHE B IPOrPAMMHPOBAHHE IpadHUYecKHX
nporeccopos [DnekTporukii pecype] / Canpepe Jix., Ksaapor D. - M. : IMK Hpecc 2011.
B) [Iporpammuoe o6ecrieuenne u MarepHer-pecypesr: :
1. JlaBoparopus [TapanmnensHBIX MH()OPMALHOHHBIX TeXHONOT M | Hayuno-
HCCIIEA0BATENBCKOTO BEIYHCIUTENRHOrO 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, Opurunans! craggapra MPIL http://www.mpi-forum.org/docs/docs.html.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE ﬂHCHPIHjIHHLI

JlekupOHHbIC ayINTOPHH, OCHAIEHHBIC JOCKON (IIS MeNa WO MapKepa), IKPAHOM JUls
MPOEKIIHMOHHBIX CHCTEM, IIPOEKTOPOM ¥ HOYTOYKOM.

Aypuropun Juisl IPOBEJCHHS 3aHATHMN, OCHAINEHHBIE COBPEMEHHBIMH NepCOHAILHBIMM
KOMITBIOTEpaMH, 00BEAMHEHHBIME B JIOKAIBHYIO BEYMCIUMTENEHYIO CETh U YKOMIIICKTOBAHHBIMY
HEOOXOMMBIM CHCTEMHBIM H IIPUKIIA/IHBIM IPOrPaMMHBIM 06eCIICUeHIEM,
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PaGouast nporpamma ogoGpena ua y4eOHBIH roj

IIporoxon 3acenanus xabeapbr Ne oT roja
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PaGowas nporpammva omoGpeHa na y4eOHBIH Tox
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