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1. HEJIX OCBOEHUS TUCIIAITINHBI 1
[loTpeOHOCTE peIeH s CI0XKHBIX MPUKIANHEIX 3a/1a4 ¢ GOJLIITHM 00BEMOM BbIYHCIeHH
U NPUHIHUIKAIBHAA OIPAHUYCHHOCTh MaKCHMaIbHOro OblcTponelicTBus "Kimacomaeckux'" - 110
cxeme (on Hefimana - OBM mpuBenn K MOSBIEHHIO MHOTOMPOLNECCOPHBIX BEIYHCIHTEILHBIX
cucreM (MBC). Hcnomb3oBaHme TakMX Cpe[CTB BEIYHCIHTEIHHOMN TEXHUKY [03BOJISET
CYHIECTBEHHO YBEJIHUWBATH IPOM3BOAUTENBHOCTE DBM mpu roGom cymeCTBymﬁxeM YPOBHE
Pa3BUTHS KOMIILIOTEpHOro obopynosanus. [Ipm 3ToM, 0mHAKO, HEOOXOAUMO "mapannensHoe”
o6o0mmenwue TpazmuyOHHoﬁ - TIOCIICOBATENIBHOM - TEXHONIOTHH pelteHus 3ajad g IBM. Tax,
YHUCIICHHBIE MeTompI\ B ciryqae MBC moMmKHBI POSKTHPOBATLECS KAK CHCTEMEI [apailIebHBIX K
B3aHMOJIEHCTBYIOMAX MEXLY coGoii IIPOLECCOB, JOIYCKAIOIUX HCIOJHEHHE Ha H€3aBI/ICI/IMI>IX
nporeccopax. IlpuMeHseMble aNTOPUTMHYECKHE S3BIKM M CHCTEMHOE nporpaMMHoe
obecreueHre J(O/DKHBI O0ECIeyrBaTh CO3NAHHE [ApPAUIENBHBIX MPOrPaMM, OPIrdHM30BLIBATH
CHHXPOHHM3AIUIO U B3aAUMOHCKIIIOUEHUE ACUHXPOHHBIX IIPOLECCOB U T.II. |
IIpenmeroM paccMOTpeHMs HACTOSIIETO Kypca M SBJIAETCS M3YYeHMe HepEHHCIICHHOrO
Kpyra BorpocoB. Llells Kypca COCTOHT B H3JIOXKEHHMH MaTeMaTHUYeCKUX MOJelelll U METOIOB
NapauICJIFHOTO NPOTPaAMMUPOBAHMS JUISS MHOTOIPOLIECCOPHBIX BHIYMCIUTENBHBIX CHCTEM, a
TaKOKe MPAKTHIECKOC OCBOCHHE IIPUEMOB U TEXHHUK PaspaGoTKH NapalIeNIbHEIX IPOrPaMM.

2. MECTO JUCHHMITJINHBI B CTPYKTYPE OIIOII BO

Hucrmmmmna «[lapannensHoe NporpaMMHpOBaHye» HAXOAUTCH B BApMATHBHON 4acTH
OCHOBHOM NpO(heccHOHaIbHOH 06pasoBaTebHON IPOrpaMMEL M OTHOCHTCA K JNHCLUILIAHAM II0
BEIOODY.

JlucumnnMHa  JIOTHYECKH W COJAEPXKATENHHO-METOAMYECKH — CBSI3aHA ¢ psamoM
TEOPETHIECKUX AUCUHUIUIMHE M MPAKTAK MPEIIIECTBYIOMEro neproxa obydenus (ApxurexTypa
KOMIBIOTEPOB, ONeparuoHHbIe CHCTEMBI, AJTOPHTMBI H aNlOPUTMHUYECKUE SA3BIKH, SI3LIKM U
METOIBI MporpaMmupoBanus, CHCTEMHBIE M MaTeMaTHYeCKHE OCHOBBI CYNEPKOMITBIOTEpPHBIX
TEXHOJOTHH). JInd yCIEIHOro OCBOCHUSI Kypca CTYHEHTHI JOJDKHBL 3HATH YCTPOHCTBO M
OpHHIMNEL  QyHKIMOHMpoBanus OBM, uMers mnpenctasienue o 0a3’0BBIX AIMOPHIMAX H
CTPYKTYPax JaHHBIX, YMETb IPUMEHATh A3BIKH POrPAMMHPOBAHHAS BEICOKOTO YPOBH,

Hucimmiuaa  GopMHpyeT 3HAHHA W HaBBIKM, HEOOXOJMMBIE B IIPaKTHYECKOMH
AEATETHHOCTH KBAIM(UIMPOBAHHOTO CIIENMANKCTA, H3yJaeTes B KOHIE TeOPETHYECKOTO Kypea.
B pamkax y4eGHOro Ipomecca OHH MOTYT GBITH HCIONB30BaHbl IPH MOATOTOBKE |BHITYCKHOMN
KBAIM()HUKAITHOHHOM paboTEL

3. KOMIETEHIININ OBYYAIOIIETI'OCSI, ®OPMHPYEMBEIE
B PE3YJBTATE OCBOEHUS TUCHUILINHBI (MOZ[YJISI)
B pesymbrare OCBOCHHMS JAMCUMINIMHBI OOYYAIOLIMHACS JOJDKEH JEMOHCTPHPOBATH
clieNyIomue npohecCHOHATBHBIE KOMIETEH MM
CIIOCOOHOCTE  NIPUMEHATh B NPOPECCHOHANLHOM AEATENBHOCTH COBpeMeH;IBIe SI3BIKH
IIPOrPAMMHUPOBAHUS M A3BIKH 0a3 JaHHBIX, METOMOJOIMM CHCTEMHOMH MHIKCHEPUH, CHCTEMBI
ABTOMATHU3AlMH  IIPOCKTUPOBAHUA, ODIEKTPOHHBIE OHMOMHOTEKH W  KOJUIEKUHH, CETEBEIE
TEXHOJIOTHH, OUOIMOTEKM M ITAKEThl MPOrPaMM, COBPEMEHHbIE TPOQeCccHOHANbHbIE CTAHAAPTE]
HH(OpPMaHOHHEIX TexHoorui (OITK-2);
CocOOHOCTE K pa3paboTKe aNTOPHTMHYECKHX W IPOIPAMMHBIX PELICHMH B 06IacTH
CHCTEMHOIO 4 UPHKIAHOTO IPOTPaMMHpPOBAHNS, MaTeMAaTHYECKUX, HHDOPMAIMOHHEIX U
VMMHUTAllMOHHBIX MOJCICH, CO3JaHHI0O MHQOPMAIMOHHBIX peCypcoB INOOGANBHBIX —ceTeld,



00pa3oBaTeNbHOrO KOHTEHTA, NPHKJIAAHBIX 0a3 [JaHHBIX, TECTOB M CPEJACTB Tj@CTHpOBaHI/I}I
CHCTEM H CPEZICTB Ha COOTBETCTBHE CTAHAAPTAM U HCXOAHBIM TpeboBanuam (OITK- 3‘)'

coCOOHOCTh  HCIOJIB30BaTh COBPEMEHHbIE HMHCTPYMEHTAILHBIE U quncnmeanme
cpenctra (I1K-3); |

CIIOCOOHOCTh  KPHTHUYECKH II€PEOCMBICIUBATE HAKOILUICHHBIH  OIIBIT, H;MeHﬂTL IpH
HEOOXOMUMOCTH BHJI M XapaKTep cBoeil mpodeccronansuoil nearensaocty (IIK-5);

crnocobHoCTh  3QQPEKTHBHO NpUMEHATh Ga30BBIE  MaTeMaTHYECKHE | 3HAHUS U
MHQOPMAIMOHHBIE TEXHOIOTHH NpPH PEIICHHH IPOEKTHO-TEXHMYECKHX M HPHKIAIHBIK 3a7ad,
CBA3AHHBIX C PA3BHTHEM M HCIIOJIL30BaHMEM MHD)OPMAITUOHHEIX TEXHONIOTHM (HK-6j

B pesynbrate OCBOGHHS MUCHHIUIMHEI OOYYalOIIMHCH JIOJDKEH JIEMOHCTPHPOBATH
CIIEIYIOIIUE pe3yIbTaThl 00pa3oBaHusL:

. 3Harp: KmacCH(UKANMIO pACIpPEENCHHBIX BBIYHCIHTCIBHBIX CHCTEM, METOMIbI
MOBBIIICHUSA IIPOU3BOAMUTEIIPHOCTA BBIUMCIUTEABHEIX CHCTEM, IOIXOABl K hOCTpoeHmo
MapaJuIENbHBIX aJIrOPATMOB; |

2. ¥YmeTh: caMOCTOSTENBHO H3BIEKATH HOJNE3HYIO HAYIHO-TEXHHYECKYIO MHOOPMAIHIO U3
PAsIHYHBIX ~ MCTOYHHKOB, IPHMEHSATh HU3YYEHHBIE METOABI NpPH  HPOCKTUPOBAHUH
paclpeeNneHHEIX aJlTOPUTMOB; |

3. Baajerb: HABLIKAMY MCIIOJB30BAHHUS COBPEMEHHBIX CPEJICTB PENICHUS BBIUHCITHTEIbHBIX
337184 JJIS CUCTEM C PAcIpeAeIeHHON IaMATEIO. |

4. CTPYKTYPA U COOAEPKAHUE JUCIIUIIJINHBI (M[OI[Y.JI}I)
O0mas Tpy10eMKOCTE JUCIAILIMHEI COCTABIISET 6 3a4eTHBIX SIUHHIL, 216 4acoB.

Buns! yueGHOI paboThI, \DOpPMBI TeKyIEro
BIJTIOUAS /
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& CTyneHTOR yueGHoI lyClIEBa€MOCTH (1o
= = paboTsl, ¢ | Hedenam
Ne Paznen g J © | HTPYHOEeMKOCTb (B yacax)
2| Hao NpUMEHEHHEM | | cemecmpa)
n/o JMCLATIIHHBI ol 9 = ) P
ol = 3 5| B oo a. | HHTCPAKTUBHEIX | opMa
S EHS Q| X| wmeronos (s ' [IPOMEXKYTOUHO#M
s|s3r59 O = vacax / %) | aTTecTaluy (1o
=B 9 % cemecmpam)
Henu u 3agayn
l. | mapanmnensHOM 6 1 4 | —|—| 6 2/50
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[TpuHIHITE
pa3paboTku
4. | mapayenabHBIX 6|56 |8 |— 6|24 6/43
AITOPUTMOB H
IIporpaMm

CucreMsl pa3paboTku
5. | mapamrenpHbIX 6 | 68 | 8|—| 6|27 6/43
IPOTpamMM

IlapannensHbIe Peiitunr-
YUCJICHHBIC KOHTpOJIb Ne3
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Beero: | 6 9 36— |27 126 |KP 31/49 Ox3amen (27)

COJEPXKXAHUE JUCIHUILTTHLI
JIEKIINN

1. llesn 1 3232490 BBeeHMs! MAPAJLIEILHOI 00padoTKH JAHHBIX

1.1. HeoGxomumocrn |

OrpaHuyenu¢ MaxkCHMagbHOX IPOM3BOAUTENHHOCTH  OJHOIPOLECCOPHBIX DBM.
[locTosHHas HEOOXOAUMOCTE PEINEHMS 3a/a4, HPEBHIIAIONIK BO3MOXKHOCTU chpeMeHHHx
OBM (upobaemsr "Gosbimoro Ber3osa"). HeoGXOAMMOCTE KOJNNEKTHBHOTO PEXHUMa PELICHHS
3a7a4. ABTOMATH3AllMs YNPAaBICHHs PACIPENCIICHHEIX TEXHHYECKHX CHCTeM. TeXHHUECKUE
TpeOOBaHMsI [0 CHIKEHNIO CTOMMOCTH M IIOBEIIIEHUIO HAIE)KHOCTH.

1.2. McTopusi BBeJeHHs Mapa/IeId3Ma |

ENIAC, IBM-701, 704, 709, ATLAS, CDC 6600, 7600, ILLIAC IV, Cray-1, Ds6pyc.

1.3. Pasim4ue MHOr03aJauHbIX, HAPAUICILHBIX H PACHPEACIEHHBIX BEIYHCICHHI

1.4. IIpo6.aeMbl HCMOIB30BAHHA NAPALICIH3MA

CymecTBoBaHHEe IIOCIENOBATENbHBIX AIrOPUTMOB (3akoH Ampuans). [loBbimenvie
NPOU3BOAUTENIBHOCTH  IIOCNIECAOBATENBHBIX  KOMIBIOTEPOB (3akoH Mypa). [lorepu Ha
B3aUMOJICUCTBHE M Iepemady JaHHRIX (Tumoresa Munckoro). Bricokas | CTOMMOCTB
napaieNbHEIX CUCTEM (3aKoH I'pomra). "TlocnenoBaTenbHOCTS" CymIeCTBYOITHX aJ'IiI‘OpI/ITMOB u
NporpaMMHOro obecredenus. 3aBHCUMOCTh 3(h()EKTHBHOCTH MapaieTbHbIX BBIYHCICHUH OT
ydera ocobenHocteil ammapaTypel. ClOXHOCT pa3paGOTKH NAapajUIENbHBEIX  AITOPHTMOB.
TpynoemMkocTh NPOBEPKH MPABUILHOCTH APAUIETBHBIX IPOrPaMM.

2. IIpyHIHIBL! TOCTPOEHHSI MAPAIIICALHBIX BBIYHC/IHTENLHBIX CHCTEM

2.1. IlyTu Jo¢THKEHHA Hapa/LIeJu3Ma

OYHKINOHAILHBIE BBMUCIHTENBHLIE YCTPOKCTBA. MHOTOYpOBHEBAS U | MONYJIbHAS
naMATh.  KoHBEHEpHBIE M BEKTOPHBIE  BBIYHMCICHHs.  [IpOLiECCOpHBIE | MATPHIIBL
MHOronponeccopHbie BEIYHCIHTENBHBE CHCTEMBI ¢ OOWIEH M pACHpeleNCHHON NaMSITHIO
(MyTBTHIIPOLECCOPE] ¥ MYIBTHKOMIIBIOTEDEL). MUKDPOIPOIECCOPHBIE CHCTEMBL.

2.2. Cnioco0nl MOCTPOEHUS] MHOTOTIPOIECCOPHBIX BHITHCINTEIBHBIX CHCTEM




|

CxeMBl KOMMyTamuu (LOJNIHAs KOMMYTalus - OOWIas [aMsTh, n#pereCTHme
KOMMYTATOPEBI, JIOKAJIbHBIC CXeMbI KOMMYTAllMH - o0luas IIMHA, PEUIETKHA, KIAcTepsl). AHAIM3
NapajyIeIbHBIX AJTOPUTMOB M THIIOBBIC TOIIOJOIMM CXEM KOMMYTallHM — KOJBILO, JIMHEHKa,
PeIIeTKH, MONHBIA rpad, rumepkyl, Top, LepeBo. AnmapaTHas pealu3alus M HporpaMmHas
OMYJIALUS TOTIOJIOT i,

2.3. Buas! napanienbHbIX BEIYHCIHTEILHBIX CHCTEM

Cynep2oBM. Meuoronponeccopusle  BLMHCIUTENbHBIE — kommekcs  (MBC).
MuoromamunHbe BEMUCTATENbHEIE KOMITIEKCHL, Cern DBM. |

[Ipumepsl COBPEMEHHBIX BBICOKONIPOH3BOUTEBHBIX BHIUMCIHTENLHEIX cucteM (Cray
T932, IBM SP2, HP Exemplar, ASCI RED). CynepkoMubtoTepHble BBIMHCIATENBHBIE CHCTEMBI
B Poccum.

2.4. Knacenpuxamuas MBC

Cucrematukn Onuuna u Ilopa. [loToxu nanupix (komamnza). CTpyKTypHAs HOTaLs
XokHu 1 JI)xecxoyma.

2.5. Onenka npousBoaureabuocTau MBC

Obuiee BBIpaKEHHE IS OLEHKHM HPOU3BOAMTEIBHOCTH s pasmoro Tuma MBC.
MakcumanpHas — (THKOBas) — NIPOM3BOAMTENbHOCTh,  Cremens — mapauienMsMa  (AjuHa
MOJIYIPOM3BOAUTENLHOCTH). Y IesIbHas IPOU3BOAUTEIHLHOCTE, SHAUCHHS TToKasarelielt I psaa
MBC.

3. MoaenupoBaHue H aHAJIN3 NaPA/IEIbHBIX BHIYHC/ICHHIH

3.1. Monein napauieJbHBIX BBIYHCIATEILHBIX CHCTEM

KoMmpioTep ¢  HEOTpaHMYEHHBIM —IapalieNusMoM  (mapakommbiorep). Moxenu
MHOTOIIPOLECCOPHBIX CHUCTEM ¢ OOHIEH M paclpeAcIeHHOW MaMsThIO. MoJeib KOHBeHepHOM
CHCTEMEI.

3.2. Moneus aJropuTma B Buje rpaga "omnepasa - onepauun'’

llpencrasnenue anropurMa B BuAe rpada IMoToKa NaHHBIX. Paciycanue napainenbHbIX
BeryuCIeHyi. [lokasarens BpeMeHHON cioxHOCTH anroputMma. OlieHKa BPeMEHU BBLIIOIHEHES
aJropuTMa sl NapakoMIlbioTepa (TIpefefibHOe pacnapaiieMBaHue) U UL CHCTEM ‘¢ KOHEUHEIM
KOJIMYECTBOM ~IIPOLECCOPOB. 3aBUCHMOCTH OLEHOK OT TOIOJNOTMH Tpada aliroput™Ma u
HEOOXOJAUMOCTh ONTHMH3AIMM CTPYKTYphl rpada. CHocoObl MONyYEHHS ONTHMAJILHOIO
pacIUCaHUsI BBIYUCICHUH,

3.3. Moaens napajieJbHbIX BbIYHC/IeHHH B Buje cetn [lerpu

OcHosrble noHsTHs Teopun cereld Ilerpu. Ucnonbsosanue cetedt [letpy mnd omucanmns
HapalIeIbHBIX BEIMUCIEHUH. JIeMOHCTpanys OCHOBHBIX IIPo0IIeM mapajuleIbHBIX BHIYHCICHHH
CHHXPOHM3aLUs, B3aUMOHCKIIOUEHEe, OJIOKUPOBKA (TYIHKH).

3.4. Moaesis napa/ule/IbHbIX BhIYHCIIeHNI B Buae rpada "'npouecc-pecype

[lonarue nponecca. CHHXpPOHM3AIMS NapajUICJbHBIX IIPOLECCOB. ANMApaT COOBITHH,
IIpumep peanuzanuu B onepaiidoHHoOM cucreme Unix. |

BzaumonckimodeHre mapajulenbHbIX IporieccoB. Komuemius pecypca. MeXaHu3Mbl
B3aUMOHUCKIIOUCHHS: anroput™ Jlekkepa, cemagoper ([elikctpa), MoruTOps! (Bupt). IIpumeps:
pelIeHHs CTaHJapTHHIX 3a1a4u B3aMMOMCKIIIOUEHHS: KOJILbIEBOH Oybep, mpobiema durarenn u
nucarenu".

BsaumojieiicTene mapauleNbHBIX  IIPOLECCOB  MOCPEICTBOM MeXaHI3Ma nepeaadu
coobennli. Mexanu3Mbl nepejadn: 04Yepe/id, MOYTOBbIE SIMUKH, TOPThL. [IpuHuun panaesy B
a3blkax Ajga m OKKAM.



[TpoGnemsl = B3aumomelcTBUs IpoueccoB. [loHATHe Tynuka WU YCFJIOBI/IH €ro
BO3HUKHOBEHHA. lIpenorBpamienue Tynukos. Anroput™m Oankupa. OOHapyXEHHE TYIHKOB H
BOCCTAHOBJICHHE COCTOSHUS IPOLIECCOB.

MHoro3zanaunstii pexvm padoTsl 9BM kax yacTHBIH cy4dail mapaiensHoH p6pa60T1<H.

4, IlpuHUMOBI pa3padoTKU NapAIeNBHBIX AJTOPUTMOB H IPOTPAMM |

4.1. Onenka 3¢ (peKTHBHOCTH MAPAIeNbHBIX BHIYH C/IEHMIT

[lokazaTenn apdexra  pacmapayUICTHBAHUSA (yckopenue). SddexTuBHOCTS
HMCIIOIb30BaHMs  BRIMMCIHTENbHOM cucTeMbl. Crocobbl oueHKM mokasareneh., OcHoBmHbIE
XapaKTEPUCTUKN BBIYHCIHMTENBHOW CHCTEMBI, BIUSIOIIME HA BEIMYUHBI YCKOPEHHS |
3¢ deKkTUBHOCTH (apXHUTEKTypa, KOJHYECTBO IPOLECCOPOB, TONOJIOTHS KAHAJIOB IEpeadu
JTAHHBIX).

4.2. OuenKa KOMMYHHKAIHOHHOM TPYA0eMKOCTH NAPAJIEILHBIX AJT0PHTMOB

XapaKTepUCTHKA TOIOJNOTHI CEeTH Iepeladydl AaHHBIX. AJITOPHTMBI MapHIPyTH3AIIHHL.
Meroap! nepeiaun AaHHbIX.

AHanu3 TPY/I0EMKOCTH OCHOBHBIX OIl€panmui Iiepefadn AaHHbBIX. lepenada maHHBIX
MexXIy AByMs Ipoleccopamu ceTd. OJWHOYHAS W MHOXECTBEHHAs paCChLIKA | coo6meHHH
Onepanus OUKIAYECKOro COBHTA.

Meroasl JIOIMYECKOrO IPEJCTABJICHHUS TOIOJOTHH KOMMYHHUKAIMOHHOM  Cpebl.
OrobpaxxeHre KONBIIEBOH TOMOJIOTHH 1 TOIIOJIOTHH PELIETKH Ha I'HIIEPKYD.

4.3. YpoBHU pacnapajieIUBAHUS BbIYHCICHNI

PacnapannenuBaHve BBIYKCIEHUH Ha ypOBHE KOMAaHJ, BBIpAXEHHH, nporpaMMme
MOZYJIEH, OT/AEABHO BBIOJHIEMBIX 3aJaHHH.

4.4. ITanpl NOCTPOEHHUS NAPANIEIBHBIX AJATOPUTMOB U IPOrpaMm

Bribop mnapannenpHOro ajroputMa. Peanmzanus anroputMa B BHAE NapajUIEIbHOM
nporpaMmbl. [locTpoeHue HCIONHAEMOM NPOrpaMMBl AJS IapauIeIbHOW BBEIMHCIMTENBHON
cucreMsl. [lapajuienpHoe HCHONHEHHE MalIMHHOW mporpamMMbl. YacTHEIC IIOCTAHOBKH: BBIOOD
ONTUMAJIBHOIO AIIOPUTMA JUIS KOHKPETHOM BBIYMCIIHTENPHOM CHCTEMEL, iHaxmKneHHe
HAWJTy4IlIel TOIIONOIMM BBIYUCIUTENIBHON CHCTEMBI JUIS PEUISHHs ONPEeACICHHOM 3amadyw,
pacnapajielMEaHue CYLIECTBYIOLIETO alrOPUTMA.

4.5. TexHosiorn9uecKkne acmeKkThl pacnapauieIMBAHI

JexoMIIo3uIys aJropuT™Ma Ha NapajuIeNbHO HCHONHSIEMBble (ParMEHTHI BBHIUHCIICHEH.
Pacmpenenenne 3araHuit Mo IpomeccopaM W OanaHCHpoBKa. CHHXpOHM3AIUS U
B3aMMOHMCKIoueHne. Opranusainus B3auMoAeHCTBIS.

5. Cucrembl paspaGoTKu napaieJbHbIX IPOrpaMMm

5.1. Co3paHue cnenuaJM3NPOBAHHBIX SI3IKOB POrPAMMHPOBAHMS

Anropurmudeckuil 36l OKKAM. O6mast xapakrepucTruka TpchnLrOTepa Konnenmus
npouecca B OKKAM. Metoasl KOHCTpYyUpOBAHUSI arperipoOBaHHBIX NPOLIECCOB, [Tpunnune:
mepe/iadn AHHBIX MEXIy IpomeccaMi. lIpuMep IporpamMM Ha alrOPHTMHYECKOM S3BIKE
OKKAM.

5.2. Pacmupenne cylecTBYIOMNX A3BIKOB IPOrPAMMHPOBAHHS |

O6mas xapakTepuCTHKa IapajUIeNIbHBIX PACIIUPEHUI  ATOPHTMHMYECKOro  A3bIKa
@oprpan.  ABTOMAaTHYecKas  BEKTOpH3alUs W pacmapaulelnBanue.  [IpoOiaeMHO-
OPHEHTHPOBAHHBIE KOMIIHIISITOPEIL. ‘

Ob6mas xapaktepuctuka cranmgapra OpenMP. Cospanue napannenbﬂmk obacTeil.
Pasnenenne  BBIMUCIMTENBHOH  HATPY3KM MeXAy IIOTOKamMu. PaGoTa ¢  JaHHBIMH.
Cunxponmsanus. DyHKIUE ¥ IepeMeHHbIC OKpyxeHHs. CpaBHUTENbHAS XApAKTEPHCTHKA



TIOZXON0B  NApAlIeIbHOTO POrpaMMHPOBAHHUS Ul CHCTEM C paclpelleneHHoi n obueit
NamsITHO, 1

5.3. Paspa6oTka crienuajn3supoBanHbIX GH0THOTER

Cucrema PVM. Konnenuus napaniensHoit BUPTYaJIbHOW BBRIYMCIUTEIBHONA MAIIKUHBl U
€€ MPEJCTABJICHHUE B BUJIE PACIIPE/IE/IeHHON HEOJHOPOAHOM CHCTEMBI KOMHBIOTepOBj*

[Ipencrasnenne nporpammuol cuCTeMbl HAa BUPTYaNbHON Maimuae., OCHOBHBIE
nporpaMmMHbIe MPUMUTHBEL cucTemMsl PVM. Tlpumep ucnons3osanus. |

Cucrema MPL  OO6mas xapakrepucruka. Ilojepskka MOJENH —B3aHMOIEHCTBHS
[apajiebHBIX BRIMUCIUTENEH MIPH OMOIIH Iepeaadn coobmennit. OCHOBHBIE IIPOrPaMMHEIE
npuMHATUBEI cucteMbl MPL. Tlpumep ncrnonszosanus.

Opranusanus BRIYMCIICHUI Ha MHOrompoueccopHoif cucreme Parsytec PowerXplorer.
Vicnosie30Banie TEXHOJIOTHHE KDPOCC HMY/ISIIIMH IIPH pa3paboTKe MapaUiebHBIX IIPOrPamMM.
Konnenuua BupTyanbHBIX IIPOIECCOPOB M KAHAJOB IIEPENAavd  JAHHBIX. BupryansHsie
TOIIOJIOTHH CI/ICTeMﬂ?I: KOJIBLIO, JIMHEHKa, 3B€37a, pemerka, AepeBo. OCHOBHBIE IIPOrPaMMHBIE
MpUMUTUBEL [IprMep Hucmons30Banms.

6. Ilapajie/ibHbIe YHCJICHHbIE AJTOPUTMBLI AJS  PEIIEHHs] THIOBBIX 32124
BLIYHCIHTEIbHON MATEMATHKY

6.1. O6umme cOCcoGbI pacapaIeIMBAHAS AJITOPHTVMOB

BriaBienue | yHKIHOHAIBHON HE3aBHCHMOCTH OTHELHBIX ¢parmenToB anropurma
(mapajtenusm Komani). I'eomerpuyeckoe pasjelieHe BBIUMCIEHUN (IApaient3M JaHHBIX).
Hepapxuaeckast gekOMIO3HIHS 00paGOTKH JAHHBIX. |

6.2. Opraﬂnbaum{ MapauIeJIbHOr0 HCIOTHEHHS PEKYPCHBHBIX BLIYHC/ICHHI

IIpoGnema p‘pfcypanHoﬁ 3aBHCHMOCTH 3TalloB oOpaboTku nmamubiX. Kackanguas cxema.
Homxox anst mostyuenus aCHMITOTHYECKH HeHyleBoH sddexturHOoCTH. Meton Oyrea. ITpumep
JULS BEIYHCIIEHUS YACTUYHBIX U 00IIe# cymm.

6.3. Ilapane/bHbIe YHCAEHHBIE ATTOPATMBI JHHEHHOH a/IreGphI

CrocoGsr  pasbuenns Marpull (TOPH3OHTANbHASA, BEPTHKANbHAA, OJNOYHBIE CXEMBI).
MeTo/b!l BBIYMCIEHHS MPOU3BENEHHS MATPHII C HCHONL30BAHHEM DAasHbIX CXeM pasOHeHwMs
MaTtpull, ObecreueHne INpPeAETbHO IONYCTHMOIO Iapamiennsma. OOpalleHyue  MaTpHIl.
[lapannenpHble METO/IBI PELIIEHHUS] CHCTEM JIMHEWHBIX ypaBHEHHU,

6.4. Ilapa/uieabHble HYHCICHHBIC AJrOPUTMBI pemeHusi AuQdepeRunaabLHBIX
YPABHEHMII B YACTHBLIX IPOU3BOAHBLIX |

[lapannensuas — peanusanus IPsSMbIX ¥ UTEPAIMOHHBIX ~ METOAOB  PELICHHS
i depeHanbHEX ypaBHEHHN B YaCTHBIX IPOM3BOMHBIX. AHATM3 PasHOCTHBIX CXEM UL
5(QeKTHBHOTO pa3ieieHus 00IACTH OIpEIeIeHIs PEIIaeMBIX 3a/1a4.

6.5. IllapannenbHble YHC/IeHHBIE AJITOPATMBI MHOCOMEPHOH MHOT03KCTpPEeMAaIbHOI
ONTUMM3 AU

XapakTepuCTHYECKas CXeMa IIPEJICTABICHHS METOJ0B [NIOOAIHHOTO noucka. O6mmi
IPUHIMIL pacrapaiieiBanis MeToxoB. OneHka 3QGEKTHBHOCTH BBEIEHHS Iapajlleu3Ma:
o dexTuBHOCTE U 0e3b130BITOUHOCTE, CHHXPOHHbIE U ACHHXPOHHELIE BAPHAHTEHI AITOPHTMOB.
Oripeienienre HAUTyTITHX TOOIOTHH BEIYUCIHTENBHOM CHCTEMBI IS pEaTi3alii METOIOB.

JIABOPATOPHBIE PABOTEI

1. Paspaborka mnapauIeasHBIX HPOrpaMM ¢ HCNOIBL30BAHHEM HHTepdeiica
nepegaqu coodmennii MPI

Munn-MPI (¢rapr, dpunum, nepegaya u npuem cooOuIeHui).



Mpumep 1: Hawanemas mapamnensHas mporpaMma (mevaTh  HACHTH(HKATOPOB
IIPOLIECCOB) - 3allyCK (JIOKAIbHBIM, pacnpeneneHusiif), OneHka BpeMeHH 'BBILIONHEHAS
IIPOTPaMMPbl, CHHXPOHHU3ALHUSA, KOJUICKTUBHEIC ONIEPaL[yH,

Ilpumep 2: YucneHHOE HHTETPUPOBAHME- CO3JAHME IPOEKTA HA OCHOBE T[OTOBOTO
HCXOJIHOTO TEKCTa IPOrpaMMBbl, HACTPOHKA OMIMH, KOMITHIISIUS, 3aIyCK,

Ipumep 3: CrangpHOe IPOU3BEICHHE BEKTOPOB (CaMOCTOSTENBHOE 3aaHue 1).

2. Ilpakrukym mo paspaboTke Hapa/uleJbHBIX AJTOPATMOB H HPOrpamMM s
peleHds 32424 BLIYHCINTEILHONH MATEMATHKH

O63op 6ubmiorexku MPI: ycranoBKa, HacTpoiika, cxema (G YHKITHOHHPOBAHHS.

Ilpumep 4. Pemrenme 3amau pacuosnaBamust 06pa3zoB (BBIIONHEHHE 34JaHUS IO
PYKOBOJCTBOM IIPEITOIABATES).

[pumep 5. YMHOKeHHE MATpPHIL, JIEHTOUHLIH aNIOPHTM (CAMOCTOATENBHOE 3aaHue 2).

Ilpumep 6. YMuoMeHHe MaTpHIL, GII0YHbIE CXeMBI PACHIPENECHHs JaHHEIX (anropuTMEI
Doxca 1 Kennona).

3. IIpakTHKYM 110 HCIOJB30BAHHI0 OHGIMOTEK mapajluleJbHbIX MeronoB ParaLib
/IS pEeHISHHs 32124 BBIYUC/IHTEILHOMH

O63op Oubnmoreknm Paralib: HasHadenwe, KIacchl pelnaeMbIX 3a8ay, MPHHLIHIEI
pa3paboTKu.

Ipumep 7. ®@yukuum GuGmuorexu Paralib mis ymmoxeHHsS MATpHIl Ipd GIOYHOM
cocobe pactipenie/ieHus AaHHBIX' (anroputMel @okca u KeHHoHA): cxeMa peaiM3aiiy,
TEOpeTHYECKast OneHKa 3¢ (GEKTUBHOCTH, BEIYHCIIUTEIbHBIE 3KCIIEPHMEHTHL

AHanu3 WHTEHCHBHOCTH IIOTOKOB II€PEAa4Yd JAHHBIX, OCYIIECTBISEMBIX B XOJIC
[apajIeNbHBIX BBIMUC/ICHHM B CHCTEMAax C pPACHpPEAENCHHOM NaMATBIO, ¢ HCIIONB30BAHHUEM
MHCTPYMEHTAJIbHOH Oubmmoteku ParaScope.

4. IlpakTHKyM 10 omeHKe () (EKTHBHOCTH NAPAUIETLHBIX METOI0B IS PA3HBIX
TOIOJIOrHH MHOI'OIIPOLIECCOPHBIX BHIYHCIUTENILHBIX CHCTEM

XapakTepucTiKa IIporpaMMHo#l naGoparopun Paral.ab xak HHTETPUPOBAHHON CHCTEMBI
ALt IIPOBEICHUS BBIYUCITHTEIBHBIX SKCIIEPUMEHTOB C HapanIelbHbIME METOJAMHU UL OLICHKH
uX 3 EKTHBHOCTH:

* MoyennpoBanue MHOTONPOLECCOPHBIX BBIUMCIUTENBHBIX CHCTEM (BBIGOD * TOMOJIOTHH,
3a[laHHe KOJUYRSCTBA ¥ IPOU3BOIUTENILHOCTH IIPOLIECCOPOB, BEIOOD METO/A MIepefadutl JaHHbIX 1
3a/IaHAEe KOMMYHUKAI[MOHHBIX XapaKTePUCTHK CETH),

*  Omnpenenenue Kacca peraeMbIX 3a1a4 U 3a1aHUe IapaMeTpoB 3a1auH,

*  BsIOop napauienbHOr0 METOIA PEITeHN 3a1a41 ¥ HACTPOIKa 3HAYEHHI! €T0 TapaMeTpoB,

* YcraHOBKa rpapuvecKux HHIMKATOPOB s HAGIIONCHHS 38 IIPONECCOM MApALTETbHBIX
BBIYHCIICHUH (COCTOSHME JAHHBIX Ha IPOLECCOPAX CHCTEMEI, Mepeaada HHPOPMAIMH IO CeTH,
TEKyIlast OIICHKA PEIEHHs] HCXOTHON BEIUMCIUTEILHOMN 3a1aun),

o IlpoBenenne 9KCIEPUMEHTOB B  PEKHME HMHTALMH — BEIYNCICHH, [OMIArOBbI,
IIOCJIENOBATENBHBIMH ‘ (HenpepBIBHBIH) M IMKIMYeCKHM (CepHHHEI) CcrmocoOH hpOBeneHHﬂ
OKCIICPUMEHTOB; OJHOBPEMEHHOE BBINOJHEHUE HECKOJBKHX OSKCIEPHMEHTOB B DEXHME
pasielienus BPEMEHH JUll PA3HBIX BApMAHTOB TOMOJIOTHMM BBIYUCIUTENLHOH CHCTEMBI,
napamMeTpoB 384y, [KOJIMYECTBA IIPOLECCOPOB K T.1II.,

* AHamu3 pe3syJbTaTOB C MCIONB30BAHHEM CBEICHHH W3 XKypHATA KCIEPHMEHTOB; OLECHKA
BPCMCHH PEIICHMS 33/1a4 B 3aBUCHMOCTH OT Pa3MEPHOCTH 3afladdl ¥ KOJNMYECTBA IPOLECCOPOB;
IIOCTPOCHHKE 3aBUCHMOCTEH yCKOPEHHS U 5)(GEKTHBHOCTH NapajlIeILHbIX BEHUCTCHNH,



» llpoBenenue DOKCIEPUMEHTOB B pEeXUME DEANBHBIX IIApaIeNbHBIX iamqncneHHﬁ;
BBINOJIHCHAE NApaUIeNIbHBIX IPOTpaMM B BHJE MHOXKECTBA HE3aBUCHMBIX ITPOLECCOB HA OJHOM
POLECCOPE; YANICHHBIN JOCTYI K MHOTONPOLIECCOPHOM BEIYUCIIHTENBHOMN crcTeMe (KaacTepy);
CPaBHEHUE TCOPETHUECKUX OLICHOK U PE3YNBTATOB PEabHBIX BBIYHCIUTEILHBIX SKCIEPIMEHTOB.

5. Pa3paoTka mapajielbHeIX IPOrpamm ¢ HCNO0JIb30BaHHEM TexHomorun OpenMP

Obmass xapaxrepucTika TexHONMorud OpenMP: IOTOKH, hapajUIelbHBIE OGJACTH,
pacnpeneneHne BEIYUCICHAH MEX/Ty TOTOKAMH.

IIpumep 8: CkansgpHoe IIpoM3BeneHHE BEKTOPOB. 1 TTOGANBHBIE W JIOKAILHBIE NAHHBIE
NOTOKOB. KpUTHYeCKHEe CEKIMU JOCTYIA K Pa3ienseMbIM JaHHbIM, CHHXPOHM3ALIHS.

[Ipumep 9. YMHOMXEHME MaTpULl (BAPHAHTHl pacTapaslielMBaHUs BIIOKEHHBIX IUKJIOB,
CaMOCTOATENBHOE 3a5aHue 3).

6. IlpakTnkym mo paspaGoTke Napa/UleJbHBIX AJTOPUTMOB H NPOrPaMMm sl
penrenns 3a1a4 BbIYUCIUTEIbHON MATEMATHKH

Ipumep 10. Ilapamiensnas COPTHPOBKA: AITOPHTMBI My3BIPBKOBOH COPTHPOBKH,
coprupoBky llleiia u OBICTPOH COPTHPOBKM (BBUIOJHEHHE 3aJIaHUSA TIOJ PYKOBOACTBOM
IIPETIOIaBATENS).

IIpumep 11. 3amaun o6paboTku rpahoB: NOCTPOEHHE MHHUMAIEHOTO OXBATHIBAIOIIETO
A€PEBa, IIOUCK KPATHARIINX IIyTel (CaMOCTOATENBHOE 3aJaHue 4)

7. IIpakTHKYM 10 MeETOJAM NAPAICALHBIX BBIMHCICHHI JJs  peleHHs
AupepeHnManbLHBIX yPaBHEHAN B YACTHBIX IPOH3BOIHBIX

OOmiast XapakTepUCTHKA METOIOM KOHEYHBIX PasHOCTeH (METON CETOK) JUIs YHCIEHHOIO
pemenus U} epeHIHaTbHBIX YPABHEHHUH.

Metonp! pacnapanienMBaHUS METONa KOHEYHBIX Pa3HOCTEH A BBEMUHUCIUTENBHDBIX
CHCTEM C OOWeH MaMsAThiO (OpraHM3alds B3aUMOMCKIIOYEHHMs [T OLEHKH IIOTPELIHOCTH
penreHns, M30BITOK CHMHXPOHM3AIMH, MpoblieMa Ceprantusanuy U OJOKMPOBKH, 00ecIeueHHe
TOXKAECTBCHHOCTH [1OCJICIOBATE/IBHOTO ¥ IIapaJUIC)IbHOI0 BapHAHTOB PACUETOB, BOJIHOBLIE
CXEMBI BBIMHCIICHHH, OJI0YHAsA cXeMa pacHpesieIeHus NaHHbIX, GaTaHCHPOBKA, MCIIONB30BAHHE
odepenu 3aanui).

MeToxnpl pacnapamienuBaHusA METOJa KOHEUYHBIX pasHOCTEH I BBIYHCIMTENBHBIX
CHCTEM C PACIPE/ICICHHON NaMATHIO (JIEHTOUYHAs M OJIOYHAS CXEMBI paCHpe/eICHHs JaHHBIX,
BOJIHOBBIC CXCMbI BHIYMCJICHUH, OLICHKA TPYJOEMKOCTH MepeIayt JAHHBIX).

IIpaktukym 110 pemenmio quddepeHHaibHbIX ypaBHEHHH B YACTHBIX IPOH3BOIHBIX C
HCIOJIb30BaHUEM  y4yeOHO-MCClaeoBaTenbekolt  cuctembl  ParaGrid — (mocraHoBKA  3ajaui,
BBINIOJIHCHUE BBIYUC/ICHUN, BU3yalu3alyua NaHHBIX, aHAJM3 PE3yJILTATOB PAacdeTOB, M3MEHEHHC
napaMeTpoB U MPOIONIKEHUE BEIYUCICHUT),

8. IlpakTHKYM N0 HCHOJB30BAHHIO OUOJIMOTER NAPAJLICTHHBIX MéTOﬂOB ISt
PelIeHNs CJIOMKHBIX HAYYHO-TEeXHHIECKHX 32024

O630p 6ubnnorexn PLAPACK: crpykTypa, 06HEKTBI, METO/IB, I/ICHOJ’IBSOBanII/IC. [Tpumep
12: Ymuoxenme wmarpun - wucnonssoBande PLAPACK (BBIMOIHEHHE 3afaHus 1O/
PYKOBOICTBOM HpEII0,1aBaTelis). |

9. IIpakTHKYM IO METOAAM NAPAIENbHBIX BBLIYHCIEHHH I pemleHHs 3a7ay
MHOTOMEPHOH MHOT03KCTPEeMAJBHON ONTHMHU3AIHH

Ofuras XapakTepuCTHKa ITIPeIMETHOW 0oONacTH (IOCTAHOBKA 3aJaud  IJI0GAIbHOM
ONTHMHU3ALMH, PELYKUHS PasMEPHOCTH JJIA CBENEHHS MHOTOMEPHBIX 3a/ad K OJHOMEPHBIM
IIOCTaHOBKAM, HHQOPMALMOHHO-CTATUCTHYECKHE AITOPHTMBL INI0GATLHOTO TOUCKA, TIPUMEPEI).



Vicmone3oBanve MHOMKECTBEHHBIX PasBEPTOK TUIA KpHWBOH IleaHo NS IIOCTPOCHHS
Pa3IMYHBIX CETOK B OONACTH DEUICHHS ONTHMHUSALMOHHON 3amaun. CefeHHE IIPOGIEMEI
MHOTOMEPHOH ONTHMHU3ALMHA K CEMEHCTBY OLHOMEPHBIX HH(OPMAIHOHHO-COBMECTUMBIX 33/1a4.
[lapaniensHoe pelieHre 3a1a4 IOPOIKTAEMOTO CeMEHCTBA | cXeMa HHPOPMALMOHHEIX 0GMEHOB.

OBIHOCTE PACCMOTPEHHOTO TMOAXOAA /IS PELEHUS PSAA BHYHCITHTETEHOTPYIOEMKHX
HAy9HO-TEXHHYCCKUX 3afaq (MHTErPUPOBAHHE, PEIICHWE CHCTeM HENTMHEHHBIX ypaBHEHHI,
BOCCTAHOBIICHHE 3ABHCHAMOCTEH, IIOMCK DEINeHH, ONTUMAIBHBIX 1O HAGOPY KPHTCPUEB
(MHOTOKpHTepHAILHAS ONTHMU3ALMS) U T.1L.).

IIpakriky™ 110 perneHuro 3a1a4 MHOTOIKCTPEMANBLHON ONTHMH3ALHH C HCIIQIB30BAHAEM
CHCTEMBI IIapA/LICIBHBIX BBIYMCICHUH AOCOMOT DKemepT (IIOCTAHOBKA 3a[atH, BHITONHEHME
BLIMUCIICHHH, BH3Ya/lU3alyisl JAaHHbIX, aHAIM3 PE3y/IbTAaToB PACUETOB, H3MEHEHHE [IAPAMETPOB U
IPOJIOJDKEHUE BEIYHC/ICHHUI).

5. ObPA3OBATEJIBHBIE TEXHOJIOI'HU

® ICKIMONHO-CEMUHApPCKass  cucTeMa  o0ydeHHs  (TpaiMIMOHHBIE JIEKIIMOHHBIE H
1abopaTOpHBIC 3aHATHS),

* 00ydeHne B MaJbIX rpyIax (BHIIOMHEHHE 1aG0OPATOPHBIX paGoT B IPYINAX H3 ABYX HIIK
TPEX YEJIOBEK);

® MacTep-KIacchl (JEMOHCTpaUsA Ha JTa0OPATOPHBIX 3aHSTUAX NPHHIMIIOB pacyera H
IPOSKTHPOBAHHUS ONTHYECKHX A€TaNeH i ONTHYSCKUX CHCTEM);

¢ IPUMEHCHUE MYIbTUMEINa TEXHOJNOIMH (IpOBEeAEHHE JIEKIMOHHBIX ' 3aHATHH ¢
HPUMEHCHUEM KOMIIBIOTEPHBIX IPE3CHTAIMH M JEMOHCTPAIMOHHEIX DOJIMKOB C IIOMOIIBIO
mpoexTopa wim ODBM);

* THYOPMAIMOHHO-KOMMYHHKAIMOHHEIC TEXHONOTHH (TIpUMEHEHHe MH(MOPMAIHOHHbIX
TEXHOJIOTMH 111 MOHHTOPHUHIA TEKYIIEH yCIeBaeMOCTH CTYIEHTOB M KOHTPOIIS 3HAHHIL).

6. OLIEHOYHBIE CPEACTBA JUISI TEKYIIEI'O KOHTPOJIS
YCIIEBAEMOCTH, TIPOMEXYTOUHOM ATTECTAIIAU ITO UTOTAM
OCBOEHHS JUCHUIIIMHBI U YYEBHO-METOJIUYECKOE
OBECIIEYEHHUE CAMOCTOSATEJbHON PABOTHI CTYJAEHTOB

a) Boripockl K pelTHHr-KOHTPOIIO:
Petimune-xonmponv Nel

1. CISC- u RISC-npoueccopsr. OcHoBHBIe 4epThi RISC- apXHTEKTypSL.

2. lloBbleHHE NPOM3BOAMTEILHOCTH IPOLECCOPOB 3a CHUET KOHBeHepH3aluH. Y CIOBHS
ONTUMATBHOTO (DYHKIIMOBMPOBAHUS KOHBeHepa. |

3. CynepkoHBeHepHBIE M CYNEPCKAISPHBIE  IIPOLECCOPEL.  BbImeNCHHE  HE3ABHCHMO
paboraromux ycrpoiicrs: IU, FPU, MMU, BU,

4. Merogpl  yMCHBIIEHWS  HETATHBHOIO  BIMSHHES — MHCTPYKIMH  Iepexoja  Ha
MPOHU3BOUTENILHOCTS IIPOIIECCOPA.

5. lloBblleHHE TPOM3BOAUTENBHOCTH HPOLECCOPOB 3a CYET BBENCHHS KOII-Iamard. Kaumm:
eOUHEIHA, ['apBap/Ickui, ¢ mpsAMOI 3anuckio, ¢ 00paTHOH 3aIHCHIO. ‘

6. Opranusanus KoIU-IIAMITH. AJCOPHTMBI 3aMEHbBI JAaHHBIX B KOUI-amsaTH. CrenuanbHble
KOIIIH,

7. CormnacopaHue K31ieH B MyJIBTHIPOLECCOPHEIX CHCTEMAX ¢ OOIIel TaMIThIO.
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Bujs1 MEHOrOnpo1ecCopHBIX apXUTEKTYD.
Ilopnepskka MHOro3aJa4doCTH M MHOTOIIPOLECCOPHOCTH CIIEMHATBHEIMA HHCTPYKIHAMH
npoueccopa. OpraHnu3auus JaHHBIX BO BHEIIHEH ITaMSTH. }
IIporpamma, mnponeccop, mporecc. OCHOBHBIE COCTABIISIOLIHC npouecca; COCTOSIHUS
mpouecca. Crek, BUpTyalbHas NaMsATh, MEXaHH3MbI TPAHCIIALNHM apeca.
Mexanusmel B3auMOIEHCTBYS IpoOLECCOB. Pasmensemas NaMaTh, cemMadophl, CHIHAIEL
MOYTOBBIE ANIMKH, COOBITHA. 3amaun (threads). Cpaemenme ¢ mnponmeccamu. Pecypckl,
npuoputerhl. llapamensrele mponecchl. Cas3piBanme, CTaTUUeckoe M AUHAMHYECKOE
CBSI3BIBAHHE.
Buabr  pecypcos: anmapaTHble, NpOrpaMMHBIE, AKTHBHBIC, IIACCHBHBIE, | JIOKAJILHBIC,
paszesnsemple, IOCTOSHHbIE, BPEMEHHBIE, HEKPHTHYHBIE, KPUTHUHBIE,

Petimune-xonmpone Ne2
Tuner B3anMOJEHCTBAA IIPOIECCOB: COTPYAHMYAIOIIME W KOHKYPHPYIOUIME IIPOLECCHL
Kputudeckne CEKIMH, B3aUMHOE HCKIIOYEHHUE MPOLIECCOB (3a1a4).
[Ipo6iieMBl, BO3HUKAFOIINE IIPH CHHXPOHM3AIUHY 38144 U HAEH HX PA3pElICHHS.
CocTosinus mpoliecca X MEXaHU3MBI IEPEX0/1a M3 OJHOTO COCTOSHUA B APYTOE.
Cranpapter Ha UNIX-crcreMsr.
Yupasnenue nponeccamu. @ynknnn fork, execl, execv, waitpid. [IpuMepr! HCIIONIB30BAHHSL
Pabora ¢ curnanamu. @yukmus signal. Ilpumep ucnonb3oBanus.
Pasnensemas namats. @ynkiuu shmget, shmat, shmetl. [IpauMeps! HCTIONB30BaHAS.
Cemadopsr. @ynknun semget. semop, semctl. [IpuMeps! HCIIONB30BAHMS.
Cobbrtus. IlpumuTuBHEIE omeparmn. OpraHu3al|s B3aMMOIEHCTBHS KIMEHT- CEpBEp C
IOMOLIBIO COOBITHIHA.

.Ouepenn  cooOmenni. @ynkupm msgget, msgsnd, msgrev, msgetl, IIpumepsl

UCIIONE30BAHHS.
Ynpasnenne 3anagamu (threads). @Dyskimm pthread create, pthread.join, sched.yield.
[IpuMeps! rcnob30BaHMS.
O6bexThl cHHXpoHU3auy Tua mutex. Oyrkuun pthread mutex init, pthread mutex_lock,
pthread mutex_trylock,  pthread mutex unlock, pthread mutex_destroy. ITpumepsr
UCIIOJIB30BAHUSL. |
O6bexThl cunxponmsanyuy THHa condvar, @yukiuu pthread cond init, pthread _cond_signal,
pthread cond broadcast, pthread cond wait, pthread _cond_destroy. [Tpumepsr
HCIOJIB30BaHHS.
[Tpumep multithread-niporpaMMBI YMHOMKEHHUST MATPHIILI HA BEKTOP.

Peumune-xonmpono Ne3
Message Passing Interface (MPI). O6mas crpykrypa MPI-nporpamMmel. d)yHKuhH MPI Init,
MPI Finalize. CooOuieHus 1 UX BUJIEL
KoMmMyHHKATOPEI. Oypxiun - MPI Comm_size, MPI Comm rank. = TIprmepsr
HCIIOIb30BaHHS.
[Tonapneni  obmeH coobmienusavu. Oyuknum  MPI Send, MPI__Recv.. Ilpumepn
HCIIOJIL30BAHMSL.
Orneparuu BBOsIa-BRIBOAA B MPI-nporpammax. ITpumepst.
HomonuurebAble  BO3MOXKHOCTH I HIOHapHOro o0MeHa coolOmennsmy. QYHKINU
MPI_Sendrecv, MPI_Sendrecv_replace.
JlomonHuTENbHBIE BO3MOXKHOCTH JUISl IIONApHOro oOMeHa coobienusaMy. @PyHKuum
MPI_Isend, MPI_Irecv, MPI Test, MPI_Testany, MPI_Wait, MPI Waitany



10.
11.

12.

Konnextusueril 0OMeH cOOOLICHUSIMH. Oynxnun MPI_Barrier, MPI_Abort, MHI Beast.
KomnextupHbli 00MEH  COOBLICHUSIMH, Oynxmun MPI Reduce, MPI_Allreduce,
MPI_Op_create, MPI_Op_free. Ilpumep MPI-nporpammsl, BeIMECsiomiell opeeseHHbIH
UHTErpall.
Bpemst B MPI-iporpammax. @ynkima MPI Wtime, MPI_ Wtick. [Tpumep I/ICIIOIIBBOB&HI/ISI
Hpumep MPI-nporpavMMer yMHOXKEHHS MATPUIE Ha BEKTOP. !
JOToTHATEIBHBIE BO3MOXXHOCTH [1JIsl KOJUIEKTHBHOTO 0OMEHA MACCHBAMH JNAHHBIX. @ysKIIH
MPI_Gather, MPI_Allgather, MPI Scatter,
[lepecbmmka crpykryp mamueix. Cosmamme HOBoro MPI-TMma JaHHBIX ©  ITOMOLIBIO
MPI_Type_struct. @ynxmun MPI_Address, MPI_Type_commit, MPI Type free. [Tpumep
HCIIOJIb30BAHUSL.

0) Ix3aMeHaANHOHHDLIE 3a0aUn;
Hamumure nporpammy, HCHOmb3ys —OIOKHpYIONIHE —KOMMYHHKAIIUOHHBIE byHKIHH
(MPI_Send, MPI_Recv), peanusyrolyto ciemyiomuif aTropur™: Ha HYJIEBOM IIpOLIECCOpE
VHUIMAIH3upyeTes nepemenHast (float a); HymeBoif mporeccop pacchulaeT IepeMEHHYIO a
BCCM MpOLECCOpaM, BKIIOYas C€aMoro ceds; NOoce IIOJIy4YeHWs IIepeMEHHOH a Bce
IPOLECCOPBI NPUOABIAIOT K HEH CBOM MHIMBHIYaJIBHBI HOMED M HEPENaloT. HA HYJEBO
IIPOLIECCOpP; HYJICBOH MPONECCOp MOIydYaeT OT BCeX IMPOLECCOPOB AAHHBIC ¥ BBHIBOIAUT Ha
9KpaH B (opmarte: HOMEP IIpoleccopa, IIepPeCcanHoe HM 3HAYCHHE IePEMEHHOM a.
Harmmmre nporpammy, wHcmonbsyss OIOKHpYIONME  KOMMYHHUKAIHOHHBIE (GyHKUUH
(MPI_Send, MPI_Recv), peanusyromyio airopuT™M IIepeiauyd JaHHBIX IO KOJIBILY:
OYEPENHON IIPOLECCOp NOKMAAETCA COOOIIEHHsT OT IPEABIAYIIEr0 M IOTOM ITOCHUIAET
CIIEYIOLIEMY IIPOIIECCY.
Hanwmure nporpammy, HCIonb3yst KOMMYHUKAIIMOHHBIE (YHKITHI (MPI_Isend, MPI Irecv),
IEPENAIONIYIO IBYMEPHBIA MACCHB MEXK/TY IBYMS [IPOIECCOPAML.
Hamumure nporpaMmy, HCIONB3ys KOMMYHUKAIIMOHHYIO —(DYHKIIHIO (MPI_Sendrecv),
PCANH3YIONIYIO AIFOPUTM II€peiaui JAHHBIX 110 KONBILY: OUSPEIHOM NPOIECCOD: A0KUAAETCA
COOOIEHH S OT NPE/BIIYIIEro U IOTOM IIOCHUIAET CJIEAYIOMEMY IIPOLECCY.

B) IlpumepHbIe TeMbI KYPCOBBLIX padoT:
YQucnennoe pemenne cpencrBamu MPI/OpenMP  asymeproro HETUHEHHOTO ypaBHEHH:
TEIIONPOBOAHOCTH METOLOM IIPOJOJIBHO-TIONEPEYHON IPOrOHKA
Hucnennoe pemenne cpenctBamu MPI/OpenMP pBymepHOro HGJ‘H/IHCI/IHOFO ypaBHeHI/DI
TETUIONIPOBOAHOCTH € IIOMOUIBIO CXEMBI PACIEIIICHHS !
Hucnennoe pemienue cpencrsaMi MPI/OpenMP aByMepHOro HeNHHEHHOro YPaBHEHUS
TEILIOIIPOBOJIHOCTH € MOMOIIBIO CXEMBI IIPEIUKTOP-KOPPEKTOP |
Yucnennoe pemenue cpencrBaMu MPI/OpenMP TpexMepHOro IHHEHHOrO YpaBHEHUS
TEIUIONPOBOJAHOCTH € IIOMOIIBIO SIBHOHM Pa3sHOCTHOM CXEMBI
Yucnennoe pemenne cpencrBamu  MPI/OpenMP  jBymMepHOro  ypaBHEHHS Ilyaccona
HUTEPALlMOHHBIM METOI0M 3eiiers
HQucnennoe pemenne cpencrBamu  MPI/OpenMP  mBymeproro ypaBHeHus Ilyaccona
METONIOM OJIOYHBIX UTeparluii
Mounenuposanue cpeacrBamu MPI/OpenMP nporiecca B3anMomeiHCTBHS TBEPABIX YaCTHI] C
IIOTOKOM Trasa ‘
Hucnennoe pewenue cpencrsamu MPI/OpenMP nBymepHOro ypaBHEHMS mepeHoca
Beruuciienne paira Ipou3BONBHOM MaTpuist cpeacteaMu MPI/OpenMP
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Mopenmuposanue cpeacrsamu MPI/OpenMP mporecca MpoXOsxKmAeHHS HEHTPOHOB uepe3
ITACTHHY 1
r) CamocTosiTeJIbHAsi paGoTA CTY/EHTOB: ‘
1. IloproToBxka K TeKyIeMy KOHTPOJIO W POMEKYTOUHOM aTTECTALUN.
2. loxroroska k nabopaTopHEIM paboTaMm i OGOPMIIEHHE OTYETOB TI0, PE3YIIbTATAM
U3 BBIMOTHCHHA. KOHTPONb OCYWIECTBIAETCA HA 3aHATHSX B BHJAE YCTHBIX OTBETOB HA
BOIIPOCHI MPEMOJABATEINS 10 COACPIKAHUIO OTYETA. |
3. Pabotra ¢ JOHONHHTENBEHOHW JUTEPAaTYpol IO BOIPOCAM, BHIHECEHHBIM Ha
caMoCTOATeNIbHOE n3yyeHue. KoHTpoits ocymmecTsigeTcsa Ha sK3aMeHe.
1) Hocrounctpa u nepocratku SMP- u MPP- apxurextyp BBIMHCIHTENBHBIX
CHCTEM.
2)  Otnuume MOHATHIA IIpoIecca ¥ OTOKA B OIEPAIHOHHBIX CHCTEMAX.
3)  Ilpobnemsl cnuxpoHu3alyy 3a/a4 [PY NAPAILTETHHOM TIPOrPAMMUPOBAHHH.
4)  Cramgapr OpenMP. Hasnauenwe,
5)  CymecTByromue peannsanuu craggapra MPL
6)  IlpoTokomnsl 0O6MEHa JAHHBIMU MEXKIY MPOLECCAML.
7)  HUcnoneszoBanue yrunutsl MPIRun.
8)  Ornanxa mapamienbHBIX NPUIOKEHHUIH,
9)  Meronuxa oneHKH 3)(HEKTHBHOCTH BBIYHCIICHIH.
10) Peammzanus MaTpUYHBIX aIrOPHTMOB cpeacTBamu MPI
11) Pacmpenenennoe pemrenne qudgepeHIHATBLHEIX ypaBHEHHA.

PacnpeaeneHHe BUJIOB CAMOCTOSTEIBHON pa60TbI 110 pasaciiaM OAUCIUIIIINHDIL.

e Paznen DTHUCIMITIUHEI Bun CPC
n/n (1) (2) (3)
1 Lleny 1 3a1a4u mapamtensHoi 00paboTkn 5 4
" | JaHHRIX
) IIpUHLUITEI TOCTPOCHHUS TIAPAIIIENLHBIX 4 6
" | BEIYMCIIUTENLHBIX CUCTEM
3 Monenu mapamieIbHEIX BEIYUCIUTENBHBIX 14 1 6
" | cucTeM
4 ITpuHIUIIE! pa3paboTKy MapaIEILHEIX 14 9 6
' | QITOPUTMOB K IPOTPaMM
5 Cucremsl pa3paboTky mapaiensHbx 6 12 2
" | nporpamm
[TapasnienbHbIE YHUCIECHHBIE AJITOPHTME]
6. | JUIA perleHus TAIOBBIX 3a1a4 6 6 12
BBIMHCIHTEFHOM MATEMATHKHA
Bcero 46 4, 38 1, 42 4,




7. YAEBHO-METOANYECKOE U UH®OPMAIIMOHHOE OBECHE‘IEHI/IE
AACHUITIJINHBI

2) OCHOBHAH JINTEPATypa
1. Jlesun, M. II. IlapamiensHoe HpPOrpaMMHpOBAHHE C ucronb3oBanueM OpenMP
[Onextponmeri pecype] / M. I1. JIeBuH. — DNeKTpOH. TEKCTOBBIE HaHHBIE, — M. | Wntepuer-
Yuusepeuter Mudopmarmonnsix Texuonoruit (MHTYUT), 2016. — 133 ¢. — 978-5-94774-
857-4. — Pexum nocryna: http://www.iprbookshop.ru/52216.html
2. AnTonoB, A. C. [lapanensroe mporpaMMUIPOBAHUE ¢ UCIIOIb30BAHHEM TeXHONOruH MPI
[Onexrponnmit pecype] / A. C. AHTOHOB. — 2-€ U3/, — DIEKTPOH. TeKCTOBBIE JAHHEIE, — M. ;
Vurepuer-Vuusepcurer Uudopmanuonnsix Texuomoruit (MHTYUT), 2016. — 83 ¢. — 2227-
8397. — Pexxum noctyma: http://www.iprbookshop.ru/73704.html
3. Typaneuyk, K. A. Ilapamrensroe nporpaMMHpOBAaHHE ¢ IOMOIIBIO s3bika CH
[Onexrponnsiit pecype] / K. A. Typanbuyk. — 3-¢ u3f. — DICKTPOH. TEKCTOBBIE JAHHbIE, —
M.: Nurepuer-Yunsepcuter Mudopmannonusx Texmonoruit (MHTYUT), Aii Ilu Jp Menua,
2019. — 189 it — 978-5-4486-0506-2. - Pexxum JIOCTYyTIA:
hitp://www.iprbookshop.ru/79714.html '
0) nonoJIHATEIbHAS JTUTEPATYPA:
1. Kymukos W.M. Texnonormu paspaGoTKH  HpPOrPaMMHOTO  OOECHeYeHHs I
MaTeMaTHYeCKOro MOJENUPOBaHUs (usndeckux mpomeccoB. YacThb 1. Hcmonbzosanue
CYICPKOMIILIOTEPOB, OCHAIEHHBIX TPadUUeCKUMH YCKOPHTENSIMU [DJIEKTPOHHBIA pecypc]:
yueOHoe 1ocobue/ KymukoB W.M.— DOnexTpoH. TEKCTOBBIE IaHHbIE.— Hosocubupck:
Hosocubupcknit rocynapcTBeHHsIi Texaudeckuit yaupepeutet, 2013.— 40 c.
2. Mopenu pacripenenenHsIX BEMECIEHHH [DnexTponnsii pecype] / Tomopkos B.B. - M. :
OUIMATIINT, 2011,
3. Texnonorus CUDA B npumepax: BBeAeHHe B UPOrPaMMHpPOBAHHE TpadHUCCKHX
nporeccopos [JiexTponnbii pecype] / Cannepe Jix., Konapor 3. - M. : IMK Ilpece, 2011,
B) [Iporpammmuoe o6ecneaenue u MaTepHer-pecypesr:
L. JlaGoparopust [Tapannensupix MHPOPMAIIMOHHEBIX Texnojoruilt . Hayuno-
HCCIIEA0BATENBCKOr0 BEIYUCIUTENLHOTO NeHTpa MI'Y hittp://parallel.ru
2. MPICH: a high performance and widely portable implementation of the Message Passing
Interface (MPI) standard. https://www.mpich.org/
3. Opurunans! crangapra MPIL: http://www.mpi-forum.org/docs/docs.html.

8. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JTUCITUNIIAHLI

JIeKIMOHHBIE ayUTOPHH, OCHALIEHHBIC JJOCKOH (WIS Meja MIH MapKepa), SKpaHOM Ul
IPOCKIUOHHEIX CHCTEM, TIPOSKTOPOM U HOYTOYKOM.

AYRUTOPUM JUlsl TIPOBEJICHHS 3aHATHH, OCHAINEHHBIE COBPEMEHHBLIME TEPCOHATBHBIMU
KOMNBIOTEpaMu, O0beIMHENHBIMU B JIOKAJIBHYIO BHIYHCIUTENLHYIO CETh H YKOMILIEKTOBAHHBIMH
HEOOXOIMMBIM CHCTEMHBIM Y IPUKJIAJHBIM TPOrPAMMHBIM 00eCIICYeHuEM.
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