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1. HEJIX OCBOEHUS JUCIIUITJINHBI
[ToTpeOHOCTE PemEnns CIOXHBIX IPUKJIANHBIX 3aa4 ¢ OOIBIINM 0OBEMOM BHIYUCIICHHUIH
Y TPHHIUIAANBHAS OTPAaHMYEHHOCTh MAaKCHMAJILHOTO OBICTPOACHCTBHS "KJacCHUeCKuX' - 10
cxeme ¢on Helimana - OBM mpuBenu K MOSBICHUIO MHOTOIPOIECCOPHBIX BBIYMCIUTEILHBIX
cucreM (MBC). HcnonpzoBaHue TakMX CPEOCTE BEIMHCIHATENBHON TEXHHKH ITO3BOJISIET
CYIIECTBCHHO YBEIMYHBATH NMPOM3BOAUTENBHOCT, IBM 1mpu moGoM cymiecTBYIOIEM YpOBHE
Pa3BATHS KOMIIBIOTEPHOTO 060pynoBanus. [Ipu 3TOM, 0HAKO, HEOOXOAMMO "HapaieNsHOe"
00001eHne TPaAUIIMOHHOH - MOCIEN0BATENbHOM - TeXHONOTMH pemneHns 3ane4d Ha OBM. Taxk,
YHCIIEHHBIE MeTOABl B cirydac MBC MOIDKHBI IPOEKTHPOBATHCA KaK CHCTEMBI MAPAICIbHBIX U
B3aMMOJICHCTBYIONIIX MeXy CO6Oil HPOIECCOB, JOMYCKAIOMMX HCIONHEHAE HA HE3aBHCUMBIX
nporeccopax.  IIpHMeHsAEMbIC —anrOPUTMHYCCKHE S3BIKH M CHCTEMHOE  IIPOrpaMMHOE
obecrieueHue JIOJKHBL OOECHEUNBATh CO3MaHUE MAPAUIEBHBIX TIPOTPaMM, OPraHH30BLIBATD
CHHXPOHU3AIMIO ¥ B3aMMOMCKIIIOYEHNE ACHHXPOHHBIX IPOITECCOB H T.II.
IIpeaMeTOM PaccMOTPEHHUs HACTOAIIETO Kypca M SBISETCS M3yYeHWe NMEePEedHCISHHOTO
Kpyra BompocoB. Llens Kypca COCTOHMT B U3JIOXKCHMH MaTeMaTHYECKHX MOJEIeH W METOLOB
[ApaUICIBHOTO IIPOIPaMMUPOBAHUS IS MHOTOIPOICCCOPHBIX BBRIYHCIUTENBHEIX CHCTEM, a
TaK)ke MPAKTHIECKOE OCBOSHHE IIPHEMOB M TEXHHK PaspabOTKH HapallcAbHEX IPOrPaMM.

2. MECTO JUCITMIIVIMHBI B CTPYKTYPE OIIOII BO

Hucnunymna «IlapannensHoe NporpaMMHpPOBaHHME)» HAXOOUTCS B BapHATHBHOM YacTH
OCHOBHOHN 1pO(heCcCHOHATBHON 06pa30BaTebHON IPOrpaMMbl B OTHOCHTCS K JINCIAIIIHHAM 110
BBIOODY.

Jucuumimaa  JIOTHYEeCKH H  COAePKaTeNbHO-METOMHYECKH  CBfA3aHa C  PAIOM
TCOPETHYECCKUX JUCLUHUILUIAH M IPAKTUK MPEIIECTBYIOMIETO MepHoaa O0yIeHus (ApXHTeKTypa
KOMIIBIOTEPOB, AJIFOPUTMEI M aHAIM3 CIOXHOCTH, SI3BIKH M METOMIEI nporpaMMHpOBaHm
CucreMHOE M IPHKIIAIHOE IporpaMMHoe obecreuenne, OnepalioOHHBIE CHCTEMEL O6’beKTHO-
OpHEHTAPOBAHHOE IIPOrpaMMHUpPOBaHHMeE). JIIsi YCIENHOTO OCBOEHHMS KYpCa CTYHCHTHI HOKHEL:
3HATh YCTPOMCTBO M NPHHIMINLI PyHKIMOHUpOoBaHus DBM, uMeTs npencraBiieHue o 6%013}51)(
QITOPHTMAX M CTPYKTYpaX HAHHBIX, YMETh IIPHUMEHSATH A3BIKM NMPOTPAMMHPOBAHHS BEICOKOIO
YPOBHSL.

Juciunnuaa ¢GopMHpyeT 3HAHMS UM HAaBBIKH, HEOOXOJUMEIE B nparcm%cﬁoﬁ
NEATENEHOCTH KBATH(QUIMPOBAHHOTO CHENHANNCTa, U3y4YaeTCs B KOHIIE TEOPETHUYECKOIO Ryp‘ca
B pamkax y4eOHOro mpoliecca OHH MOTYT OBITH HCIIONB30BaHbI MPH [OATOTOBKE BBIHyLKHOI/I

KBUIU(QUKAIIMOHHON PabOTHL.

3. KOMIIETEHIIMM OBYYAIOUIIEI'OCSI, ®OPMHUPYEMBIE
B PE3YJIbTATE OCBOEHMS AUCHTUTIJINHBI (MOIY.JISI)
B pesynbrare oCBOEHHSA JWCIMILIAHBI OOYYAIOMIMICS HOJDKEH Il‘eMOHCTpI/IpOB:aTB
CJIEAYIOLIAE KOMIICTCHITHH: |
e CnocoOHOCTH HCIIONIB30BaTh 0a30Bble 3HAHUS ECTECTBEHHBIX HAYK, MaTeMaTI/IKI/I% u
HH(POPMATHKH, OCHOBHBIC ()aKThl, KOHIEIIMY, TPUHIMEIEI TEOPUH, CBA3AHHBIX C IMPUKIAIHON
MaTteMaTukoi n uHpopMmarukoii (OTIK-1);
® CIOCOOHOCTh K pa3paboTKe alrOpUTMHYECKMX H IPOrPAMMHEBIX pEIICHHH B o6nacm
CHCTEMHOI0 U INPUKIATHOIO IPOIPaMMHUPOBAHHS, MAaTEMATHUYECKUX, I/IH(l)OpMaHI/IOHH]')IX: "
WMHTALMOHHBIX MOJCHCH, CO3JaHHI0 KHGOPMAMOHHBIX PECYPCOB TIIOOAILHBEIX CETEH,



06pa3oBATEILHOTO KOHTCHTA, NPUKIAMHBIX 0a3 JaHHBIX, TECTOB M CPEICTB TECTUPOBAHUS
CHCTEM M CPEJICTB Ha COOTBETCTBUE CTaHapTaM H HCXOHBIM tpeboBanusM (OITK-3); 3
e CIOCOGHOCTD K pa3paboTKe ¥ MPUMEHEHHIO alNrOpUTMUIECKIX X NPOrpaMMHbIX pemeHHn
B 0GJIACTH CHCTEMHOTO ¥ IPAKIAJHOTO IPOrPaMMHOI0 00ecTeueHuS (TIK-7). |
B pesynprare OCBOECHHS JIMCIUILIMHbI oOyJaromuiicss HOJKEH JJGMOHCTpHpOB'lTI:
clefyIoIpe pe3yabTaThl 00pa3oBaHHs: |
1. 3marn: KIacCHQUKAIUMIO PACHpENENEHHBIX BBIYHCIUTENBHBIX — CHCTEM, METOIBL
[IOBBIIEHAS I[IPOU3BOJUTENBHOCTH BBHIYMCIUTENIBHBIX ~CACTEM, MOAXOMBL K HOCTPOCHHIO
NapajUIeIBHBIX aJlTOPUTMOB; |
7 VMeTh: cAMOCTOSTENHHO H3BIEKATH HOE3HYI0 Hay<IHO-TEXHMYECKYIO HHGOOPMAIIO M3
Pa3IAYHBIX IIPUMEHATh ~ M3YUYEHHBIE ~ METOABI  IPH [IPOCKTHPOBAHUH
pacIpeieNicHHbIX aJITOPUTMOB; ‘

HMCTOYHUKOB,

3. Biaamerhb: HaBBIKAMH HUCIIOJIB30BAHUA COBPEMCHHBIX CPEJICTB pemceHusA BBMUACIUTECIIBHBIX

3ajiay a1 CUCTEM C paCHpeJICJIeHHOf/'I IIaMATBI).

O61mad TpyA0eMKOCTh JUCLUILTIHHEI COCTABIISACT 6 3ayeTHEBIC €IVHUIIEL, 216 Jacos.

4. CTPYKTYPA U COAEP)KAHUE JJUCIUIIIAHBI (MOAYJIA)
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JIEKIIMHN

1. Ilesin ¥ 3a129M BBeeHHS Aapa/uIebHOIl 00padoTKH JaHHBIX

1.1. Heo0xoauMocTh

OrpandyeHHe MaKCUMAJIBHOW  IPOM3BOJMTENLHOCTA  OJHOMPOIIECCOPHBIX ’)BM
ITocTosiHHAsT HeoOXONMMOCTh DPEINCHHA 33/1ad, IPEBBINAIOMAX BO3MOXHOCTH C()BpeMCHH:BIX
OBM (mpobnems! "Goubmioro Bei3osa"). HeoOXOMMMOCTE KOJIEKTHBHOTO PEXHMa PEIICHHS
3amad. ABTOMATM3aLWd YIOpPABJICHUs PACIpPEIENCHHBIX TEXHMYECKHX CHCTEM. TeXHHYEeCKHC
TpeGOBaHMS 110 CHIDKEHHUIO CTOUMOCTH Y TIOBBIIEHHIO HAICKHOCTH.

1.2. MicTopus BBeACHHUS MAapajieIH3IMa

ENIAC, IBM-701, 704, 709, ATLAS, CDC 6600, 7600, ILLIAC IV, Cray-1, Ons6pyc.

1.3. Pas/iuune MHOT032{A9HBIX, TAPALTETBHBIX H PAcOpPeIeeHHbIX BLITHCIEHHI

1.4. IIpo6.iemMb1 MCI0JIL30BAHHS MAPAJLIETIH3IMA

CyliecTBOBaHWE IIOCIEOBATCIbHEIX ~alTOPHTMOB  (3akoH  Ampaii). lloBbinenue
IIPOM3BONMTENBHOCTH  IOC/IEIOBATENBHBIX ~KOMIBIOTEpOB (3akoH Mypa). [lotepu  Ha
B3aMOZIEHiCTBHE H Tepefady MaHHbIX (Tumoresa MmuHCKoro). Bricokas CcTOMMOCTB
IapauIeNbHbIX cucTeM (3akoH ['pomra). "IlocnenoBaTebHOCTS" CYIIECTBYIOIX QITOPATMOB M
IporpaMMHOro ofecrmedeHust. 3aBUCUMOCTh 3(G(EKTHBHOCTH IApaUIENbHEIX BBIMUCICHUH, OT
yuera ocoOenHocTeit ammapaTypbl. Cl0XHOCTE pa3pabOTKH Mapajlie/bHbIX anropmMOB.
TpynoeMkocTh TPOBEPKU IPaBIIIBHOCTH NAPAIIETIBHEIX IPOIPaMM.

2. ITpHHOHNBI HOCTPOEHUS NAPAIE/IbHBIX BRITHCIUTEILHBIX CHCTEM

2.1. [Tyta JocTHkeHHsI TAPAJLIeIN3MA

QOyHKIMOHAJIBLHBIC BEMHCIUTENbBHBIC YCTPOWCTBA. MBOroypoBHEBas © MOMIyJbHAS
namate,  KomBedlepHble W BEKTOpHBIE  BEMMCIeHHsA.  [Ipoueccopisie ManI/I:I_IBI.
MHoronponeccopHsle BRIYUCTUTEIBHBIE CHUCTEMBI € OOINEH M pacmpeleneHHOM TAMSATEIO
(MYJIBTHITPOLIECCOPBI M MYJIFTHKOMIBIOTEPHI). MHKpPOIIPOLIECCOPHEIC CHCTEMBI.

2.2. Cnoco6b! MOCTPOEHNsI MHOTONPOIIECCOPHBIX BHIMHCIMTEIbHBIX CHCTEM

CxeMpl KOMMyTaluy (IIOJNHAas KOMMYTaums - oOIas [amsATh, IEPEKPeCTHBIC
KOMMYTATOPbI, JIOKAJIBHBIE CXeMBl KOMMYTAIlUH - 00INas IMHHA, PENICTKH, KacTepsr). AHAIN3
ITapAUICNBEHEIX AITOPUTMOB M THIIOBBIE TOINOJOTMH CXEM KOMMYyTAlUH — KOJIBLO, nuHelKa,
pelieTKy, MONHBIA Tpad, rumnepkyd, Top, AepeBo. AINapaTHas peamusanus u n[porpaMl\/@Haﬂ
OMYJISIUS TOTIOJNOTHH.

2.3, Buapl napajieJibHbIX BBIYHCINTEILHBIX CHCTEM

Cynep2BM. MHoronponeccopable  BRMUCTATENbHBle — KoMiuekcsl  (MBC).
MHoroMaIuuHHple BEMHCIATENbHBIE KoMIiekehl, Cetn OBM.

IIpuMepbl COBPEMEHHBIX BBICOKOIPOHM3BOAWTENIBHBIX BBMHUCIUTENbHBIX cucTeM (Cray
T932, IBM SP2, HP Exemplar, ASCI RED). CynepkoMIBIOTEpHbIE BBIYHCIIUTE/BHEIE CHCTEMBI
B Poccuu. |
2.4. Knacendpuxanua MBC }

Cucrematuxku ®muuna u Illopa. ITotokn mauHelX (koMmaH#). CTpyKTypHas HOTAIUs
Xoxknu u Jlxecxoymna.

2.5. Ouenka npousogureabHocTH MBC

O6utee BHIp@KEHHE [UIS OLCHKM IIPOM3BOAMTENHHOCTH s pasHoro tuna MBC.
MaxcumanpHas  (IMKOBas)  NPOH3BOAWTENbHOCTh.  CTeneHb — mapamienusma  (JUIMHA
[OJYIPOU3BOAUTEIFHOCTH). Y eIbHas IPOU3BOJAUTENBHOCTE, 3HAYCHUS ITOKas3aTesei s psina
MBC. |

3. MoaesmpoBaHie H aHAJIN3 NAPAIETbHBIX BLIYMHCICHUH



3.1. Mogesu napajiebHbIX BEIYHCIUTEILHBIX CHCTEM

KommploTep ¢ HEOrpaHMYEHHBIM —Tapaieu3MoM  (IIapakoMibrorep).  Mogenu
MHOTOIIPOIECCOPHBIX CHCTeM ¢ oO0Inel W pacmpeneneHHON maMaTbio. Moment KoHBelepHOH
CHCTEMEL

3.2. Mopess ajaropurma B Buje rpaga "onepana - onepanun'’

[Tpencrasnenue anroputMa B BAAe rpada moToka AaHHBIX. Pacnucanue [[apaJIJIE:HBH;BIX
BEMHCICHKH. [JokasaTenb BpeMEHHON CIOXKHOCTH anroputMa. OLeHKa BPEMEGHH BBIIOTHCHHS
aIrOpUTMa I apaKoMNbIoTepa (MPeIeNbHOe PACTIAPAIIETUBAHNE) U IS CHCTEM ¢ KOHCIHBIM
KOJIMYECTBOM TPOIIECCOPOB. 3aBHCHMOCTH OIICHOK OT TONOJOIMH TIpada alropuTMal ¥
HEOOXOIMOCTS  ONTHMM3AIMH  CTPYKTYphl Tpada. CrmocoOsl mOMydeHHs OHTHMaJIBHforo
pacnycaHus BEIYMCIICHUH.

3.3. Moaesib napa/LieJbHbIX BhIUHCaeHHH B Bujae cetn Ilerpn

Ocuosuble nonsaTus Teopuu ceteil Ilerpu. Mcnons3oBanue cere [letpy i omucanus
IapauIeIBHBIX BBEIUMCIIeHUH, JleMOHCTpalusi OCHOBHBIX Mpo6iieM MapajienbHBIX BquI/ICJIeHI/II/I
CHHXPOHH3AIINS, B3aHMONCKIIIOUEHHE, OJIOKUPOBKA (TYMHKH). |

3.4. Moaeb nmapajuieibHbIX BHIYUCIEHHH B BUAe rpada ""mpounecc-pecype’

[lonstue npomecca. CHHXpOHM3ANUSA NapaUICIBHBIX IIPOIECCOB. Anmapar COﬁbITI/II/I
[Tpumep peanusanuu B onepanmoHHoi cucreMe Unix, ‘

B3auMouCKIIOYeHHe NapalieNbHbiX mponeccoB. Konnenuus pecypca. Mexanu3mel
B3aUMOMCKITIOUeHus: anroput™ Jlekkepa, cemadopsr ([etikcrpa), MoruTops! (Bupt). [Ipumepsr
PElIeHHs CTAaHAPTHHIX 32189 B3aHMOMCKIIOUCHUS: KOIbLEBOH Oydep, mpobneMa "4nrateiy u
nacarenu’. |

BsaumogeiicTBre mapalieNsHBIX IPONECCOB IMOCPEACTBOM MEXaHH3IMA nejpeﬂ;élqn
cooOImenuii. MexaHU3MEI Iepejjaun: OYepe/Ii, MOYTOBBIE AIMUKH, MOPTHL. IpuHITHT paHneBy B
a3pIkax Ana u OKKAM.

[IpoGnemer  B3amMopeiicTBusi mporeccoB. IloHsTue Tymmka H  ycJIOBUS F
BO3HMKHOBeHHUS. lIpenoTBpamenne Tynukos. Anroput™ Oamkupa. OOHapyKeHHE TYIHKOB U
BOCCTAHOBJICHHE COCTOSHHUS IIPOIIECCOB. |

MBoro3anausbIii pexum paots DBM Kak yacTHEI ciyyaii HapamiebHol 06paboTKL.

4. Ilpyaauns! pa3padoTKH NapauleIbHBIX ATTOPUTMOB H MPOrpaMM

4.1. Onenka 3¢ peKTHBHOCTH NAPAJLIEIbLHBIX BHIYMHCICHHH

[Toxazarens sddexTa pacmapaieIHBaHNsI (yckopeHwue). 3¢ bexTHBHOCTD
HCTIONB30BAHUS BBIUUCIUTENEHON cHCTeMBl. CIocoOBI OIIGHKH ITOKa3aTemnei. OCH()BﬁBIe
XapaKTEepUCTUKH BBIUMCIWTENBHOW CHCTEMBI, BIHSIONIME HA BEIHYUHE! ycxoperm:a} 15§
b GEeKTHBHOCTH (apXUTEKTypa, KOJHYECTBO IIPOIIECCOPOB, TOIOJOTHS KaHANOB r[epe;{équ
JIAHHBIX ).

4.2. OneHKa KOMMYHUKAIIMOHHON TPY/I0eMKOCTH MapajljiebHbIX AJTOPHTMOB

XapaKTePUCTUKH TOIMOJIOTHI CETH Tepefaddl NaHHBIX. AJITOPUTMBI MapIupyTH3aIlWH.
MeTtozbl nepenayn JaHHbBIX.

AHanu3 TpyZOEMKOCTH OCHOBHBIX oOllepanuit mepemaun JOaHHBIX. llepenada maHHBIX
MEXIy JByMs Ipoueccopamu ceTd. OIuHOYHas M MHOKECTBEHHAs pPacChUIKa COOOIEHMH.
Omnepanus UKINYECKOrO CIBUTA.

Meronpl  JIOTMYECKOr0 IPEACTABIICHUS TOMOJOTHH KOMMYHHKAITMOHHOH  CpeJIbL
OtobpaxeHe KONBIIEBOH TOMOJIOTHHU U TOTIOJIOTHY PEIIETKH Ha TUIEPKYO.
4.3, YpoBHH pacnapa/uieJIMBAHUS BHITHCIEHIH



PacnapajieviBanie BBNHCICHMH HA YpOBHE KOMAHI, BBIPAXCHHH, IPOrpaMMHBIX
MOZyJIeH, OTAEIBHO BBIOMHISMBIX 3a/IaHHA.

4.4. JTansl NOCTPOCHHSI NAPAJLIENBHBIX AATOPUTMOB H IIPOrPamMm

Bribop mapajutesnisHOrO anroputMa. Peanusamus anroputMa B BHAE Hapaﬂnenmj{of/i
rporpamMmel. IlocTpoeHue HCHIONHSAEMON NpOrpaMMbl IS MAPAUIENbHON BEIUKCIATEILHON
cucremsl. [lapamiensHoe HCIIONHEHHE MAIIMHHON MPOrpaMMEl. YacTHbIe ITOCTAHOBKH: BHIGOP
ONTHMAJBHOTO AITOPUTMA JUIS KOHKPETHOM BBIYMCIHTENHLHON CHCTEMBI, HAXOX/ICHHE
HAWIy4lIeHd TOIIOJOIMH BEIYUCIUTEIBHOM CHCTEMBI IS PEINCHHS OIMpPEAeIeHHON ﬂaanaqn
pacrnapauieuBaHye CYIECTBYIOMETO allfOpPUTMA.

4.5. TexHOJIOTHYECKHE ACIEKTHI pacuapa/iie IMBaAHUs

JIeKOMIO3HIES IrOpUTMA Ha TapaUIENbHO MCHOJNHIEMEIE (parMeHThl BEIMHCICHUH.
Pacnipenenenne 3ajaEui 1o TpomeccopaM W OamaHcupoBka.,  CHEXpOHH3AIMA | M
B3auMOHCKIITOueHHe. Opranu3anus E3auMOoACHCTBH.

S. Cucrempl pa3padoTKn NapaIeILHBIX IPOrPaMM

5.1. Co3nanme cnenua/JIH3MPOBAHHBIX A3bIKOB MPOrpAMMHPOBAHHS

Anropurmudeckuii a351k OKKAM. O6mas xapakTeprcTuKa TpaucIhioTepa. Konnenims
npouecca B OKKAM. MeTonsl KOHCTpYMpPOBaHHS arperHpOBAHHEIX HPOLECCOB. [IpHHIMIIED
nepenavyd JIaHHBIX MEXKIy Iporieccamu. [IpuMmep mporpamMM Ha alrOPUTMHYECKOM SI3BIKE
OKKAM.

5.2. Pacmupenne cymecTBYONINX A3HIKOB POrPaMMHPOBAHNS i

OOmas xapakTepucTHKa IIapaJUICNbHBIX PACIIMPEHHN  aJrOpHTMHYECKOTO ﬂsf,fIKa
QoprtpaH.  ABToMaTHuecKas ~— BEKTOpHM3allus W paclapauieluBanme.  IIpoGiaeMHo-
OPMEHTHPOBAHHEIE KOMITHIISATOPBL

OOmas xapaxrepuctuka craagaptra OpenMP. Cozmanue mapaiiensHbIX 06.TIdCT€I/I
Pasnenenne  BBMUCIUTENBHOM  HAarpy3kd MeXAy HOToKamd. Pabora ¢ JIQHHBIMH.
Cunxpornsauus. OyHKIMM ¥ TEpeMEHHBIE OKpyXeHHs. CpaBHHTCIBHAS XapaKTEPHCTHKA
MIOJXO/I0B MApaUIeNLHOrO MPOTPAaMMHUPOBAHKS JUI CHCTEM C paclpeleNeHHOH u oOuieit
NaMSTBIO.

5.3. PazpaboTka crieqHaIH3UPOBAHHLIX GHOIHOTEK

Cucrema PVM. Konuennus mapannensHOM BUPTYaIbHOM BBIYHCIHTEILHOM MAIWHE! H

€€ Ipe/ICTaB/ICHUE B BUE PACIIPEIEICHHON HEOMHOPOIHOM CHCTEMBI KOMIIBIOTEPOB, |
Ilpencrapnenre MOpOrpaMMHON CHCTEMBI HA BHPTYAIBHOH MallHHE. OcnoBHbIe
nporpaMMHBIe IPUMHUTHBEL cucTeMbl PVM. Tpumep ucnosnsoBanms. ‘
Cucrema MPL  OOmas xapakTepHCTHKA. Homepmca MOJIeIn BzaHMO/:[emTBHﬂ
NapaUIeNbHBIX BEMHCITATENEH P MOMOIIHM Iepefadn cooOuernii. OCHOBHbIE nporpaMMHBIe
npuMHTUBEL cucteMsl MPL. [IpuMep uconb3oBanmys. ‘
Opranusanus BBEIMUCIEHHH Ha MHOTOIPOIECCOPHON cucteMe Parsytec PowerXplorer
Hcmonp30Banne TEXHONOTHH KPOCC IMYISIUU NPH pPaspaboTKe MapailielbHbLIX nporpaMM
KoHnennus BHpPTyanbHBIX TIPOIECCOPOB M KaHAIOB MepeNauyd JaHHbIX. BHpTyalbHbIE
TOIOJIOTHH CHCTEMBI: KOJIBIIO, JIMHEHKa, 3Be3fa, penietka, aepeBo. OCHOBHEIE HpOI‘paMMH‘BIe
NpUMHTHBEL [IpuMep ucnoan30BaHus. ‘
6. IlapajrejnbHble 4YHCACHHbIE AQIrOPUTMBI J[UIA PEIICHHS TUIOBBIX 3aj
BBIYMHC/IHTEIbLHOH MATEeMATHKH |

6.1. O6mue crocodbI pacnapasLieTUBAHUS AJITOPUTMOB



Briasnenne (QyHKIHOHAMBHON HE3aBHCHMOCTH OTACIBHBIX (ParMEHTOB AIrOpUTMA
(mapamrenu3m KoMaux). I'eomeTpuyeckoe pasjencHHe BBIMHCICHHI (IapajiienisM NaHHEX).
Hepapxudeckas NeKOMITO3UIHS 00paboTKy JaHHBIX. 1

6.2. OpranMzanus NapajieJbHOro HCIOHEHUS PEKYPCHBHBIX BEIYHC/ICHHT

ITpobnemMa pexypcCHBHOM 3aBHCHMOCTH 3TamoB o0paGoTKH HaHHBIX. KackanHas CXQMa,
[Toxxox nms moyveHHs aCHMIOTOTHYECKH HeHylIeBo saddexrusHocTH. Metox Oyrea. Hpnyep
JUI BEIYUCIICHUS YaCTHYHBIX U O0IIEH CymMm. |

6.3. IlapajutesibHbIC YHCAEHHBIE AJITOPUTMEI JIHHEHHOH anreGpoI |

Crioco6bl  paséuenuss MaTpull (TOPH3OHTANBHASA, BEPTHKAIBHAS, OJOYHBIE CXEMBI).
MeTozb!l BEIMMCIICHAS NPOM3BENCHAS MATPHUIl C HCIOJB30BAHHEM PasHBIX CXEM pa3OMeHms
marpull. OOecneyeHne IpeAeNnbHO IOMYCTHMOro mapamienusma. OOpaiieHue MaTpuil.
ITapayienbHBIE METOBI PEIICHUS CHCTEM THMHEHHBIX YPaBHEHM, |

6.4. Ilapa/uieIbHbIE YHCIEHHbIE AJTOPUTMBI  pelieHus uml)(}[)epeﬂnnanbmbxx
YPABHEHHNH B YACTHBIX NPOU3BOTHBIX ‘

[lapannensHas — pealnusaliss [pPSIMBIX HW  UTEPAIIHOHHBIX  METOZOB  PEIIECHHMS
naddepenanbHbIX ypaBHEHHH B YaCTHBIX MPOU3BOMHLIX. AHAIN3 Pa3sHOCTHEIX CXeM IS
3@ (eKTHBHOTO pa3zieneHns 00IaCTH OmpeaeIeH s pelIaeMbIX 3a7ay. :

6.5. Ilapajule/ibHbIe YHCICHHBIE AJMOPHTMBI MHOTOMEPHON MHOI03KCTPEMAJbHOM
ONITHMH3AIHH

XapaxkTepucTHdecKass cXema TPeACTaBIeHHS METOMOB ITIOOANBHOTO IIOHCKA. 061ﬁ1/n71
IPHHIAIL pacnapajuieNuBanns MeTofoB. OueHka 3Q(EeKTHBHOCTH BBENEHMS Napaienn3Ma:
abdekTHBHOCTL M 6e3b130RITOYHOCTS. CHHXPOHHBIE ¥ ACHHXPOHHBIC BAapHAHTEL BJII“OpI/ITMjOB.,
Omnpenenenne HAMTYYITHIX TOIOTOTHI BEIYUCITUTENLHOM CHCTEMBI JUIS Peai3allii METOZIOB. |

JIABOPATOPHBIE PABOTBI

1. Paspaborka mnapauleJpHBIX TpPOrpaMM ¢ HCIOJIB30BaHHeM uHTepdelica
nepeaa4yn coodmennit MPI

Munu-MPI (crapt, punum, nepenada i npreM cooOImeHmit).

Ilpumep 1: HavaneHas napawtensHas mporpamma (Iedarsb I/I,Z[@HTI/I(bI/IKaTOPOB
[POIIECCOB) - 3allyCK (JOKaJBHBIA, pachpeneneHHsif). OleHKa BpeMeHH anonﬂeﬁnﬂ
IIPOrpaMMBbl, CHHXPOHHU3AIUS, KOJUTIEKTUBHBIE OTIEPAIHH. ;

Ilpumep 2: YmcneHHoe WHTETPHUPOBAHME- CO3NAaHHME INPOEKTA HA OCHOBE FOTOB:O 0
MCXOMHOTO TEKCTa IPOTpaMMBI, HACTPOHKA ONITHIH, KOMITHJISIHS, 3aIIyCK.

[Tpumep 3: CransapHoe MpOU3BEACHUE BEKTOPOB (CaMOCTOATENbHOE 3a7anue 1).

2. IlpakTkyM mo pa3paGoTKe Hapa/LIedbHBIX AJTOPHTMOB H NPOrpaMm s
peleHns 32129 BLIYHCIUTEILHONH MATEMATHKH

O630p 6ubmuoTexn MPI: ycTaHOBKa, HACTpOiiKa, cxeMa (yHKIIHOHUPOBAHHSL.

Ipumep 4: Pemenme 3amau pacmosHaBadusa 00pa3oB (BBIIONHEHWE 3aaHHS L0
PYKOBOJCTBOM IPEITOIABATEIS).

[Tprmep 5. YMHOXEHHE MATPHIL, JICHTOYHEIH alropuT™ (CaMOCTOATENBHOE 3a1aHUC 2)

Ilpumep 6. YMHOXEHHE MaTpuIl, GJIIOYHBIE CXEMBI paclpeaelIeH s JAHABIX (aJIFOpI/ITMBI
®okca n Kennona). |

3. IIpaKkTHKYM @0 HMCHOJbL30BAHHIO OHOJIMOTEK Napa/LIeIbHBIX MeToaoB ParaLib
|

AJISl pelleHusa 3aga4q BBIYHCIUTEILHOM |

OGzop Oubmorexm Paralib: HasHadeHue, KJIACCEl pelIAeMBIX 3aiad, [PUHIAITHI
pa3paboTKHu.



\
ITpumep 7. ®ynxuum Ombmuorexu Paralib ans yMHOXEHHS Marpuil npu OJ0YHOM

cniocobe pacmpezenenns jgaHupx” (anmroput™msr @okca w KeHHOHa): cxeMa peaM3alvi,
TeopeTHYecKas oleHKa 3¢ (HeKTUBHOCTH, BEIYUCIIUTEIBHEIE SKCTIEPUMEHTEI.

AHanu3 WHTCHCHMBHOCTH IIOTOKOB II€peladd JAaHHBIX, OCYHIECTBIAEMBIX B X01e
HAapaUIeTbHBIX BEMUCIEHUNA B CHCTEMax C pPaclpelelNeHHOH NaMATBIO, ¢ HCIIONb30BAHHEM

HHCTpYMeHTabHOW 6nbmmorexu ParaScope. i

|
4. IIpakTukyM 1o ouenke 3¢ ¢eKTHBHOCTH MApPAJLICTBHBIX METONOB IS Pa3HLIX

TOMOJIOTHIf MHOTOIIPOIIECCOPHBIX BHIYHCIUTEIBHBIX CHCTEM |

XapakTepHCTHKa mporpamMMmHoii gaboparopun Paral.ab xak mHTErpupoBaHHOU cncréMLI
JUIS [IPOBEJICHHS BBTYUCIMTELHBIX OKCIIEPUMEHTOB C MApaJUIEIbHBIMEA METOAAMH IJISl OLEHKH
ux 3¢ PeKTHBHOCTH:

e MonenupoBaHue MHOTOIPOLIECCOPHBIX BEMUMCIHTENBHEIX CHCTEM (BBIOOP TOIOJIOTHH,
3aJaHue KOJIMYEeCTBAa U IIPOM3BOAMUTENLHOCTH IMPOIECCOPOB, BHIOOP METOMA Hepez{zjmn
JAHHBIX U 3a7JaHue KOMMYHHKAIMOHHBIX XapaKTePHCTHK CETH),

o OmpeneneHne Kiacca pelIacMbIX 33/1a4 U 3aJJaHKe TapaMeTpoB 3aaqH,

e Bpifop mnapaulenbHOr0 MeTOJa pEIICHHS 33jJadll M HacTpoiika 3HAYeHWH ero
apaMeTpoB,

e VcraHoBKa rpaguyecKuX HHIUKATOPOB IUIL HAOMIOAEHUS 3a MPOIECCOM ITapaLIeIbHBIX
BBIYKMCIIEHU (COCTOSIHUE JIAHHBIX HA MPOIECCOPAX CHCTEMBI, Tiepeiada UHGOPMAIIUY 1O
CeTH, TeKyIad OLEHKA PEIICHHs MCXOIHOM BEIUHCIIUTENEHOM 3a/1atH ),

o I B
L4 HpOBe,ZIeH]'/IC JKCIICPUMCHTOB B PEXKUME HMHUATAIMKA BBIYHCICHUHN, ITONIAaroBHIA,

2 " 3 o |
II0CJIEIOBATENbHbIN (HePEPHIBHBIN) U MUKJIMYECKUH (CepuitHBINA) c1TocOOBI MPOBENCHHUS

OKCIICPUMCHTOB; OJHOBPEMEHHOC BBIIOJIHCHUC HCCKOJILKHUX 3KCIICPUMCHTOB B pemHMe

. !
pa3nciIicHus BPCMCHH [UIA Pa3HBIX BApHAHTOB TOIIOJIOTHH BBIYHCIHTC/IBHOH CHCTCMBIL,

NapaMeTpoOB 3a1a49H, KOJINYECTBA IIPOUCCCOPOB H T.II., !

\
o Anamms PEe3yIbTaTOB C HCIIOJIB30BAHUCM CBEACHHH M3 JKypHalla SKCIICPUMEHTOB, OIICHKA

|

BPCMEHY pEINEHMS 3a7ad B 3aBHCHUMOCTH OT Da3sMEpPHOCTH 3aJa4d M KOJIMYECTBA
. 1

IPOIIECCOPOB; IOCTPOECHUE 3aBUCUMOCTENH YCKOPEHHA U 3QHEKTUBHOCTH apauieTbHbIX

BBITHCIICHHUH, :

|

o [IpoBeaeHMe DOKCIEPUMEHTOB B PEXKHME peallbHBIX HNapaJlJIeNbHBIX BBEIUMCICHUH;
|

BBITIOJIHCHUE MapaJlJIC/IBHBIX IIPOTpaMM B BHAC MHOXKCCTBA HE3ABUCHUMDBLIX HpOHeCCZOBi Ha

OIHOM IIPpOLECCOPE, y,]IaJIeHHBIfI JOCTyII K MHOI‘OI’IpOI_IeCCOpHOT?I BEIMHCIIUTENIBHOM

\
CUCTCME (KHaCTePY); CpaBHEHHE TCOPETHUYCCKUX OICHOK M PE3YIBTAaTOB PpCAJIBHBIX
i

BEIYHCIUTENBHBIX OKCIIEPUMEHTOB. }
S. PazpaboTka napa/uieJbHBIX IPOrPaMM ¢ HCIIO/IL30BaHHeM TexHonorua OpenMP

|
O6uiass xapaxtepuctuka TexHosorud OpenMP: mnotokm, mnapauienbHBle 003acTH,

3 \
pacpeACICHUC BEIYHCICHUN MCXKAY IIOTOKaMHU. \

IIpumep 8: CkansipHoe mpousBelcHME BeKTOpoB. ['moGanbHBIE W JIOKaAbHBIE J1aHHEIE
IIOTOKOB. KpuTiueckue ceKiiuu 10cTyna K pa3aeiseMbM JaHHbIM, CHHXPOHHU3AIMS, ‘

|
Ipumep 9. YMHOXEHHE MaTpull (BapHaHTHI paclapaUleNnBaHusI BIOXKEHHBIX LIMKIIOB,

|
CaMOCTOSITeNIbHOE 3al(aHue 3). |
6. IlpakTukyM 1o paspadoTke napa/LUleIbHbBIX AJTOPHTMOB H OPOrpamMm s

PemICHuA 3aa41 BBIYHCINTEIbHOM MATEMATHKH



IIpumep 10. IlapannensHas COPTHPOBKA: AITOPUTMBI IIy3LIPBKOBOM COPTHPOBKH,
coprupoBku Illemra u OBICTPOM COPTHPOBKM (BBITOJNIHEHHE 3aaHuUs IIOJ PYKOBOJICTBOM
IIpenonaBarens).

Ilpumep 11. 3amaun 06paboTku rpadoB: MOCTPOSHHE MAHHMAIBHOTO OXBaTLIBawlu:ero
JepeBa, MOKCK KpaT4aiInuX IyTel (caMOCTOATENbHOE 3a1aHueE 4) |

7. IIpakTHKYM 10 MeTOaM MNAPALIEJLHBIX BBIYHCJICHHNA s pemeljmﬂ

muddepeHnHaTLHBIX YPABHEHUIA B YACTHBIX MPOM3BOXHBIX |

OOmias xapaxkTepHCTHKAa METOLOM KOHEYHBIX PasHOCTEH (METOJ CEeTOK) I YHCIIEHHOTO
pemenyst JuddepeHIHATEHBIX ypaBHEHUH,

Meronpl pacnapannennBaHus MeToAa KOHEUHBIX Da3sHOCTEH A BB]‘II/ICJII/ITQJIBHBIX
cHCTeM ¢ oOlIel naMAThIO (OpraHM3alus B3aMMOHCKIIIOYEHHMS IUI OLEHKH H()FpeIHHOCTI/I
pelneHns, M30BITOK CHHXPOHM3ALUM, NPOONeMa CepHATM3alMd M GIOKHPOBKM, 0OecleueHne
TOXIECCTBEHHOCTH ITOCACIOBATEILHOIO M IAapajUIEIBHOTO BapHAHTOB PACYETOB, BOJIHOBEIE
CXEMbI BBIYUCIICHHH, OJI04HAs cXeMa paclpeielieHHs NaHHBIX, OalaHCHPOBKA, ]?IC]IIOJIBSOB&#-II/IG
o4depeniy 3a7aHui). |

Metoasl pacnapaiiedBaHHS METOJa KOHEYHBIX PpasHOCTEH i BBIYUCIIUTENLHBIX
CHCTEM C pacupe/e/ICHHON IMaMAThIO (JIGHTOYHAs U OJOYHAs CXEMBI PacIIpelle/icHus JAaHHBIX,
BOJIHOBBIC CXEMBI BEIYUCIICHUH, OIIEHKa TPYIOEMKOCTH YIepeaadu JaHHbIX).

TIpaKkTuKyM IO pemeHuHo Ju(QepeHInatbHpX YpaBHEHA! B YaCTHBIX IPOM3BOIHBIX C
HCIIONB30BaHNEM  y4eOHO-HCCeoBaTenbekol  cuctemel  ParaGrid  (mocTanoBka 32111qu,
BHINIOTHEHHE BBIYMCICHHUI, BU3yaNTu3alus JAHHEBIX, AHAIIA3 PE3yIbTATOR PACUETOB, H3MEHeHHe
[IApaMETPOB U IIPOJO/KEHHE BHIYUCIEHHUI), ;

8. IIpakTHKYM N0 HCHOJIL30BAHHIO GHOIMOTEK NAPAIEAbHBIX METOI0B zum
pelIeHHs CJI0KHBIX HAYYHO-TEXHHYECKHX 3124 i

O630p Gubmuorexu PLAPACK: cTpykTypa, 00BeKThl, METO/IBI, HCIIOIb30BaHMeE. IIpuMep
12: VYmHoxennme Matpul - wucnonszoBaine PLAPACK (BHIIOJHEHWE 3amaHHS ﬁon
PYKOBOICTBOM MPEIIOIABATEIIN).

9. IIpaKkTHKYM @0 MeTOJaM NAPALIENbHBIX BLIYHCJICHHH IS PeOICHHS ';anaq

\
MHOI‘OMepHOI/I MHOFOZ)KCTpeMaJIbHOI/I OINITHMM3IAIINH \

OOmas xapakTepuCTHKa MpeJMETHOM oOnacti (MOCTAHOBKA 3aadd I‘HO6WIB§Oﬁ
ONTHMHU3AINH, PEAYKIHS DPA3MEPHOCTH IS CBEJECHHS MHOTOMEPHBIX 337a4 K OJHOMEPHBIM
[OCTaHOBKAM, HH()OPMALIHOHHO-CTATHCTHICCKUE AIrOPUTMBI I1I06aBHOTO IIOUCKA, HpI/IMepH‘

Hcnons3oBanne MHOXECTBEHHBIX Pa3BepTOK TUIa KpuBoi Ileano i HOCTPOGHI/IH
Pa3IMYHBIX CETOK B OOJACTH peIIeHWs ONTHMH3AI[HOHHONW 3ana4dn. CBeneHme HpO6J'[eMBI
MHOTOMEPHOH ONTUMM3ALUN K CEMEHCTBY OXHOMEPHBIX HH(POPMAIMOHHO-COBMECTUMBIX 3 az[aq
[Tapaniensnoe pemenue 3a1a4 MOPOXKIAEMOro ceMelcTBa M cxeMa HHPOPMAIHOHHEIX o6MeHoB

OOIIHOCTE PACCMOTPCHHOrO MOAXOMAA VIS PELIEHUS PANA BBIYHCIHTEIBH ()-pr,lIOE‘MI(I/IX

\
HAY4YHO-TCXHHYCCKHX 3aaa4 (HHTG].pI/IpOBaHIrIC PCIICHUE CHCTEM HEJTHHEUHEBIX ypaBHeHI/II/I

|
BOCCTAaHOBJICHUE BaE»I/ICI/IMOCTeI/I TIOHUCK peIlIeHI/II/I OIITUMAJIBHBIX IIO Haf)opy KpI/ITepI/ICB

(MHOrOKpHUTEpHATbHAS ONTHMU3AINS) U T.1.). |
o 1

IIpakTHKyM 1O peLIeHHIO 3aa4 MHOTO3KCTPEMAIbHON OIITHMHU3AME C HCIOIE30BaHAEM
= \

CHCTEMBI IIAPAIICNBHBIX BRMHUCICHUH AGCOmOT JDKkcmepT (IIOCTaHOBKA 3a[adyl, BBINOJIHEHHE

. |
BBIMUCIICHUH, BU3yalli3aliia JaHHBIX, aHAIIN3 PE3yIbTaTOB pPacdeTOB, H3MEHEHIE MapaMEeTPOB U

IPOJNOJDKEHIE BBIUUCIICHHUI). i



S. OBPA3OBATEJIBHBIE TEXHOJIOT N
® IEKIIHOHHO-CEMHMHApCKas cucreMa oOydeHHWs (TpagULIMOHHBIE JCKIMOHHBIE U
1abopaTOpHBIE 3aHSITHS);
* 00y4cHHE B MaJlBIX IPYIIIIaX (BBIONHEHHE Ta0OPATOPHEIX paboT B IPyINax 3 ABYX UM
TpEX YeNIOBEK);
® MacTep-KJIacChl (HEMOHCTpauus Ha 1aGOPaTOPHBIX 3aHATHMAX IPHHIMNOB pacdeTd M
IPOEKTHUPOBAHUS ONTUYECCKUX JIETAIEH M OITHYECKUX CUCTEM);
®IPVMEHEHUE MYJBTHMEIHAa TEXHONOTHH (IpoBeneHHWe JIEKIHOHHBIX 3aHATHHA C
IIPUMEHEHHEM KOMIIBIOTEPHBIX IIPEe3CHTAllUl W JIEMOHCTPAIMOHHBIX POJHUKOB ¢ TIOMOIL[BIO
poektopa uin OBM);
* HHGOPMAIMOHHO-KOMMYHHKAIMOHHBIE TEXHONOTHE (TIPHMEHEeHHe HH(OPMAHOHHBIX
TEXHOJIOTHH /11 MOHUTOPHHIA TEKYIIEH YCIIeBaeMOCTH CTYJACHTOB M KOHTPOJS 3HAHWA). }
|
6. OHEHOYHBIE CPEACTBA JUUISI TEKYIIEI'O KOHTPOJISA
YCIHEBAEMOCTH, IPOMEXYTOYHON ATTECTAIIHHA IIO UTOTAM
OCBOEHMA JTUCIIMILIMHBI H YYEBHO-METOANYECKOE
OBECIIEYEHUE CAMOCTOSATEJBLHON PABOTHI CTYJIEHTOB
a) Bonipock! kK peHTHHI-KOHTPOJIIO:
Petimunz-xoumponv Nel
1. CISC- u RISC-nporneccopst. OcHoBHEIE yepTsi RISC- apXuTeKkTyphL.
[ToRbIIeHHe NPOM3BOIUTEILHOCTH IIPOLECCOPOB 34 CYeT KOHBelepusaluu. Y CIOBHA
OITHMAIBHOTO GYHKIIMOHUPOBAHUSA KOHBelepa.
3. CynepxoHBelepHBIE M CYNEpCKALIPHBIC  IIPOLUECCOPBL.  BEIJENEHHE  HE3aBUCHMO
pabortaromux yctpoiicts: IU, FPU, MMU, BU.
4. Meronel  yMeEHBINEHHMS  HETATHBHOIC  BIMSAHHS  MHCTPYKIMH  1lepexoja  Ha
IPOU3BOAUTENHHOCTE IIPOIIECCOpa.

r

5. TloBelnleHHE NPOU3BOJMTENBHOCTH IIPOIECCOPOB 3@ CYET BBEACHHS KOIL-NAMSTH. Kar?m:
eIUHEI, ["apBap/CKHid, ¢ TIPsIMOIi 3anUChio, ¢ 00pPaTHOI 3alKChIO. |

6. OpraHuzanyus KdIII-IAMSTH, AJITOPHTMbBI 3aMEHHI JAaHHBIX B KomI-llamard. ClenuaibHbIe
KOIIH.

7. CornacoBaHue K3IIeii B MyJIbTHIIPOIIECCOPHBIX CHCTEMAX € OOIIEH MaMSTBIO.

§. Buasl MHOTOIIPOLIECCOPHBIX aPXUTEKTYP. i

9. Tlopmepxka MHOr03aJadHOCTH M MHOTOIIPOIIECCOPHOCTH CIELMATbHBIMU MHCTpYKI_II/IS:IMI/I
npoueccopa. Opranuzaius JaHHBIX BO BHEIIHEH ITaMATH.

10. IIporpamma, npomneccop, mpouecc. OCHOBHBIE COCTABILIIOIIME LPOLECCA, COCTOSHUS
nponecca. CTek, BUpTyaabHas IaMATh, MEXaHI3MBI TPAHCIIALMH aJipeca.

11. Mexanusmel  B3auMoJielicTBus IporeccoB. Pasmensemas mnamsrth, ceMadophl, CHIHANEL
IIOYTOBBIE SAIMKH, cOOBITHsS. 3amaunm (threads). CpaBuHenuwe ¢ mpoleccaMu. Pecypk:LI,
npuoputeTsl. llapamrensnble nporneccsl. CBsaswpiBaHMe. CTaTHYECKOE W zmHaMquckoe
CBSI3BIBAHUE. }

12. Buael pecypcoB: ammaparHble, INPOTPAMMHBIE, aKTHBHBIE, IIACCHBHLIE, JOKAJILHBIE,
paszieieMele, TOCTOSHHBIC, BPEMEHHEIE, HEKPUTHYHBIC, KDUTHYHBIE.

Peiimunz-xonmpono Ne2
1. Tumbl B3aHMOACHUCTBUS IIPOLECCOB: COTPYAHUYAIONIHE H KOHKYPHPYIOIHE IIPOLECCHL

KpHTH“IeCKI/Ie CEKIHY, B3AUMHOC HCKIIIOYCHHEC IIPOILICCCOB (3au:[aq).



10.

11

12.

13.

14.
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7.
8.

9.

10.
11.

IIpoGireMBl, BO3HUKAIOIIHE IIPY CHHXPOHU3AIIH 33184 H HACH HX pa3pellICHHU.

Cocrosnus mpoliecca 1 MEXaHU3MBI IIEPEX0/Ia U3 OXHOTO COCTOSIHUS B JPYTOE.

Cranpgaptel Ha UNIX-cucTeMBl. j
Ynpasnenue nponeccamu. Oynknuu fork, execl, execv, waitpid. ITpumepst I/ICIIOJ'IB3OBdHI/I§I
Pabora ¢ curganamu. @ynknus signal. [TprMep HCIIOIBE30BAHMS. j
Paznengemas namsite. @ynxuun shmget, shmat, shmetl. IIprmMeps! HCmoMb30BaHMAA. ‘
Cemadopsr. @ynkimn semget. semop, semctl. IIpuMepE! HCIoNE30BaHKMS. ‘
CoObitus. IlpuMuTupHBE omepanuu. OpraHu3arys B3auMOJEHCTBHS KIIHEHT- cepBep c
MIOMOIIBIO COOBITHH,

Ouepenu  coobmenuii. @Dynkmum msgget, msgsnd, msgrcv, msgetl Hpnmepbl
HCTIONB3OBAHMS. ‘

. Yupasienve 3ajnadamu (threads). ®ymxumm pthread create, pthread.join, sched.yield.

IIprMepsl HCIIONBE30BAHHS. |

OObexThl CHHXpOHU3anKy THIa mutex. Oyrakipn pthread mutex_init, pthrread_mutex_léck,

pthread mutex_trylock,  pthread mutex unlock, pthread mutex destroy.  IIpumepsr

UCTIONH30BAHUS.

OGBbexTH cHHXpOHM3anuy THHa condvar. Oynkuuu pthread cond init, pthread cond signal,

pthread cond broadcast, pthread cond wait, pthread _cond_destroy. HpI/:[MépLI

HCIIOJIF30BAHUSL.

ITpumep multithread-nporpaMMbl YMHOKEHHS MaTPHUIILI HA BEKTOP. |
Petimunz-xonmpons Ne3 |

Message Passing Interface (MPI). O6mas ctpyxrypa MPI-nporpammer. @yuxmun MPI Imt

MPI_Finalize. CooOmieHns u uX BUBL

KoMMyHUKATOPEL. OynxIuu MPI Comm_size, MPI Comm_rank. HpI/IMépLI

UCTIONL30BAHUS.

ITomaprerit o6meH coobmenusmu. @ynxkiuu  MPL Send, MPI_ Recv. Ilpumeps

ACIIONL30BAHUA.

Onepanun BBoa-BbIBojIa B MPI-iporpammax. [Ipumepsr.

JIOIONMHUTENbHBIE BO3MOXKHOCTH IS IIOHApHOTO oOMeHa cooOmeHusavu., @yHKIHH

MPI_Sendrecv, MPI Sendrecv_replace.

JIONOMHUTENBHEIE BO3MOXKHOCTH JJII IIOHApHOTO oOMeHa cooOmeHdsmu. @DyHkinun

MPI_Isend, MPI_Irecv, MPI_Test, MPI_Testany, MPI Wait, MPI_Waitany

Komnexrusubii o6Men coobmenuamu. ®ynakumu MPI Barrier, MPI_Abort, MPI Bcast.

KomnextuBHbld 06MeH cooOmenmsmu, @Dymkmua  MPI Reduce, MPI_Allredﬁce,

MPI_Op_create, MPI Op_free. [Ipumep MPI-iporpamMmel, BEIMHCIIAIONIEIL onpeneneﬂﬁmﬁ

UHTErpal. ‘

Bpems B MPI-nporpammax. @ynxuun MPI Wtime, MPI Wtick. ITpumep I/Itcl,[OJIB30BaHI/I$1

ITpumep MPI-mporpaMMbl yMHOXKEHMS MATPHIIBI Ha BEKTOP. \

JlonomanTensHabIe BO3MOKHOCTH /IS KOJIEKTUBHOTO 0OMEHA MacCUBAaMH NAHHBIX. CDyHKI_iII/II/I
MPI_Gather, MPI_Allgather, MPI_Scatter, \

|
. Iepecwinka cTpykTyp namHbeX. Cosganme HoBoro MPI-THIIA [JAaHHBIX C IIOMOIIBEO

MPI_Type_struct. ®ynknuu MPI_Address, MPI_Type commit, MPI Type_free. Hpm?wep
UCIIOJE30BaAHHUSL.

0) IK3aMeHAIIMOHHEIE 321aUH
Harmvmure mporpamMMy, HCHONB3ys —OJNOKHpYIOIME KOMMYHHWKAIHOHHBIE —(YHKIAH
(MPI_Send, MPI_Recv), peanusyromyro ciIeAyompil arOpuT™M: Ha HYJIEBOM IIPOLECCOPE



2

Lo

4.

~
2.

4.

wh

6.

HHANHATU3UpyeTCs nepemenHas (float a); HyneBoil mpomeccop paccruraeT [IEPEMEHHYIO a
BCEM MpOIlECCOpaM, BKIKOYAs caMoro cedbs; Imocie TONYy4YeHHS IICPEMEHHOR & Bce
IPOLECCOPLI IPHOABIAIOT K HEHM CBOH MHAMBHAyasbHBIA HOMEP ¥ IIEPENAlOT Ha Hynepom
IPONECCOP; HyJIEBOH IPOLIECCOP HMOIY4aeT OT BCEX IIPOIECCOPOB JAHHBIE H BBIBO)II/IT; Ha
3KpaH B Gopmare: HoMep Iponeccopa, IEPecIaHHOEe UM 3HAYECHHE IEPEMEHHOM A.
Hanumure nporpaMMy, HCIONB3ysS OIOKHPYIONME KOMMYHHKAIMOHHBIE —(YHKIIHH
(MPI_Send, MPI_Recv), peanusyromyio airoput™M Iepegadd JaHHBLIX IO KOMBLY:
OYEPEIHON IIPOLIECCOP MOMKHIACTCA COOOIEHHS OT MPENBIAYIIEro W IIOTOM IIOCEUIAET
CIIEAYIOIEMY IIPOLECCY. }
Hanummre nporpaMmy, HCIONB3ysS KOMMYHUKaronHble Gyuxiuuu (MPIL Isend, MPI__]frejcv),
ICPENAIONIYIO IBYMEPHBIH MacCHB MEXAY JIBYMS ITPOLIECCOPAMH. |
Hamummre nporpammy, HCHONB3ys KOMMYHHKaUHOHHYIO O¢yHkumo (MPI Sendrecv)
PEATU3YIONIYIO aJITOPUTM IIEPeadd JaHHBIX II0 KOJIBILY: OUEPEAHON IIPOLECCOp J_IO)KPI,I[aeTCSI
COOOINEHHUS OT NPEABIAYIIEro U II0TOM OCHUIAET CIIEAYIOLIEMY IIPOLECCY. |

B) llpuMepHBIE TEMBI KypcoBLIX padoT:
Yucnennoe pemenue cpeactsamu MPI/OpenMP nBymepHOro HeJMHEHHOro ypaBHEHHS
TETUIONPOBOJHOCTH METOAOM IIPOIOJIHHO-TIONEPEYHOM HPOTOHKH ‘
Hucnennoe pemenue cpeacrBamu MPI/OpenMP aBymepHOro HeIMHEHHOro ypas: HEHHs
TEIUIONPOBOAHOCTH € IOMOINBIO CXEMBI PaCIIEILICHHS 1
Uucnennoe pemenune cpexcrBamu MPI/OpenMP nBymMepHOro HeIMHERHOTO ypaBJHeﬁHﬂ
TEIUIOTIPOBOAHOCTH ¢ IIOMOIIBIO CXEMBI IIPEIUKTOP-KOPPEKTOP |
Uncnennoe pemenne cpeactBaMi MPI/OpenMP  TpexMepHOTO JHHEHHOIO ypaBHEHHS
TEINIONPOBOAHOCTH C IIOMOINBIO SBHOM Pa3HOCTHOR CXEMBI ‘
Yucnennoe pemenne cpenctsamu MPI/OpenMP  nBymepHoro ypasaemusi Ilyaccona
UTEPAIMOHHBIM METOAOM 3eiinens
Qucnennoe pemenne cpenacrBamu MPI/OpenMP  nBymepHOro ypaBHeHHs Hyaccha
METOZOM OJIOUHBIX MTEpaIlHii ;
Monenuposanme cpeacrsamu MPI/OpenMP mporecca B3auMoneicTBrS TBEPABIX qa,cmju c
IIOTOKOM Trasa
Yucnernoe pemenue cpenacrsamu MPI/OpenMP neyMepHOro ypasHenus nepeHoca

Brrurcnenre panra npou3BoiIbHON MaTpHis! cpencreamu MPI/OpenMP

- Mozmenuposanue cpencrtsamu MPI/OpenMP mpomecca mpoxoXaeHHs HEHTPOHOB depes

IUTACTHHY
r) CamocTosiTesbHAS PaG0Ta CTYACHTOB:
1. TloaroroBka K TeKyIieMy KOHTPOJIO U IIPOMEKYTOUHOMH aTTeCTAIMU.
2. ToxroroBka k maGopaTtopHEIM paboraM U 0hOpMIIEHHE OTIETOB IO pesynb‘ra%aM
U3 BBIIONHEHUS. KOHTpONb OCYIIECTBISICTCS HA 3aHATHAX B BHJAE YCTHBIX OTBETOB | HA
BOIIPOCHI ITPENOAaBaTEeNs 0 COACPKAHUIO OTUETA,
3. Pabora ¢ JONONHUTENBHON JMTEpPaTypo IO BONPOCAM, BHIHECEHHBIM Ha
CaMOCTOATENBHOE H3ydeHHe. KOHTPOIb OCylIecTRIseTCA Ha YK3aMEHe.
1)  Hoctounctea n Henoctatk SMP- 1 MPP- apxuTeKTyp BHIYMCIIHTENBHbIX
CHCTEM.
2)  Omymuue MOHATHI NpoIecca U MOTOKA B ONEPAMOHHEIX CHCTEMAX.
3)  IpoGreMbl CHHXPOHM3AIMK 33144 MIPU [APATIETHHOM HpOI‘paMMI/IpOBaHI/II%I.
4)  Craggapt OpenMP. Hasuauenue.
5)  Cymectyromue peaym3auui crangapra MPI,



6) IIporokoisl 0OMeHA TaHHBIMHE MEX/TY IPOLECCAMH.

7)  Wcnonn3oBanue yrunutsl MPIRun.

8)  Otnmaaka napaUIeabHEIX IPHIOXKEHUIHA,

9) Meroauka oneHKH 3G GEKTUBHOCTH BBIYHCIICHUI.

10) Peanmusanus MaTpHYHBIX aFOPUTMOB cpencTBamu MPI

11) Pacnpenenennoe pemenue quddepeHnHaIbHX YpaBHEHHH,

4, DBrimonHeHHe 3afaHMsS KypcoBOi pabOTHI M IOATOTOBKA OTYETA. daumTa
KypcoBoii paboTel (3aueT/HE3a4eT) OCYIIECTBIACTCA B KOHIE CEMECTpa B d)opMe
JEMOHCTPAIHOHHOrO 3amycka Ha 9BM peani3oBaHHO# mporpaMMbl X OTBETOB Ha BOI[pOCBI
IO COACPIKaHUIO OTUETA.

Pacnpenienenye BUOB caMOCTOATENEHON pabOTHI IO pa3eiiaM JUCHHILIHEEL

No Bun CPC
Pa3znen mucnumimHbl

/1t M @) @) “4)

1. | Lenu u 3amaqn napannensHoit 06paboTKH 2 _ 4 —
JTAHHPIX

2. | IlpuHIMITEl IOCTPOCHAS MAPAILTENbHEIX 4 _— 6 —
BBIUHCJIUTEBHBIX CHCTEM

3. | Mojenu napauieIbHBIX BEIYHCIIATEILHEBIX 4 6 6 —
CHCTEM

4. | IlpunHrmmoe! pa3paboTku HapaieabHbIX 4 4 6 —
QITOPUTMOB U IPOTPAMM

5. | CracreMsl pa3paboTKu napajienbHbIX 6 6 8 —
IporpaMm

6. | IlapamienbHble YUCIEHHBIE AJITOPHTMEI
JUIS pEeIICHHS TUITOBBIX 33,189 6 6 8 40
BEIUHCIIATEIHHON MaTeMaTHKU
Beero 26 1. 22 4. 38 u. 40 v,

|
7. YAEBHO-METOJUYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHUE

JUCHUITJINHBI

a) OCHOBHAS JIATEpaTypa
1. Antonos, Anexcanap Cepreesnd. TeXHOJIOTHH MapaLIENbHOTO IPOrPAMMUPOBAHHS MEI 5}
OpenMP : yueGuoe mocoGue st By30B 1o HanpasieHusM 010400 "[TpukiagHas MATEMATHKA U
unpopmarrka” 1 010300 "dynnamenTansHas nHGopMaTrKa 1 MHEGOPMAUOHHEIE TeXHonorljaH“
/' A. C. AuroHoB ; MockoBckuif rocyapcTBeHusii ynupepcurer uMern M. B. JlomoHOCOBa
(MI'Y) ; aBt. npepuci. B. A. CagoBununit.— Mocksa: Mockosekuit yausepeurer (MI'Y), 2612
— 339 c.: un. — (Cynepxommsroteproe obpasoBanue) .— Bubamorp.: ¢. 333-334 .— ISBN
978 5-211-06343-3. ‘
2. OcHOBBI IapaJUIENBHOTO IPOrPaAMMHPOBAHHUS [DIEeKTpOHHEH pecype] / Boraués K.IO. - M
BEVHOM, 2013, |
3. ®@emoros M.E. Monenu mnapaieqbHOr0 MporpaMMHpOBanus [DIEKTpoHHEIL pecype]/
®enoroB 1.E.— Dnextpon. TekcroBeie qanusie.— M.: COJIOH-TIPECC, 2012.— 384 c.
4. Ilapamnensnoe nporpammupoBanue Ha C++ B geiicrBum. Ilpaktuka paspaGorin
MHOTOIIOTOYHEIX NporpamMM [OneKTpoHHbI pecypce] / Duronn Yunbame ; [lep. ¢ aarn, Ciuakan
AA. - M. : IMK Ilpecc, 2012.
0) AOMOIHATEbHAS JTUTEPATYPA:




1. Kymixos W.M. Texuomormd paspaGOTKM  IIPOrpaMMHOrO  OOGCIIEYCHHS  JUIA
MaTreMaTHIeCKOr0 MOJESNHpOoBaHUs (m3mueckux mponeccoB. Yacts 1. HCHOJ‘IBBOBa;HI/Ie
CYHEepKOMIILIOTEPOB, OCHANICHHBIX TpaQUYECKUMH YCKOPUTEISMH [DNeKTPOHHBIA pecybc]:
yuebnoe mnocobme/ KymuxoB WN.M.— DieKTpoH. TEKCTOBBIE aHHBIEC.—- HOBocn6np0K:
HoBocubupckuii rocy1apcTBeHHBIN TeXHUYECKHi yHuBepeHTeT, 2013.— 40 c.

2. Mogena pacnpesieseHHbIX BhIMUCICHHMI [Dnextponusit pecype] / Tomopxos B.B. - M.:
®U3MATIINT, 2011. |

3. Texmonorus CUDA B mpumepax: BBefeHHEe B NPOrPAMMHDOBaHHE TpAQHUECKUX
IIPOLIeCCOpoB [ImeKTpoHHsli pecype] / Carnepe k., Kaaapor 3. - M. : JIMK Ilpecc, 2011.

B) IIporpammuoe o6ecrieuenne u UnrepHeT-pecypesr: }

1. JlaGoparopus [TapannenpHBIX HH()OPMaIMOHHBIX TEXHOJIOTUM Hayquo-
HCCIIEI0BATENBCKOTO BEIYMCIIUTENbHOrO ieHTpa MI'Y http://parallel.ru |

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

3. Opurunansl craggapra MPI: http://www.mpi-forum.org/docs/docs.html.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIJINHBI |
JlexuuonHbIe aymuTOpHH, OCHAIEHHEIE JOCKON (Il MeNa WK MapKepa), SKPaHOM s
IIPOEKIHOHHBIX. CHCTEM, IPOSKTOPOM U HOYTOYKOM.
AyImropuu Iyis NpOBENCHHS 3aHATHH, OCHAIEHHBIE COBPEMEHHBIMH TNIEPCOHANEHBIMU
KOMIBIOTEpAaMH, 00bEMHEHHBIMU B JIOKAIBHYIO BHIYUCIUTENBHYIO CETh H yKOMHﬂeK‘TOBaHHBmH
HEOOXOMMMBIM CHCTEMHBIM H IIPUKJIAIHBIM IPOrPaMMHBIM 00ecIIeUeHHEM.
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