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1. IEJIX OCBOEHMUSI JTUCIIUITJIMHBI
I1oTpeGHOCTE pelneHns CIOXHBIX IPHKIANHEIX 3a1a4 ¢ GOIBIINM 00bEMOM BBIYHCIICHHH
U NPUHIMIAATEHAS OTPaHHYEHHOCTH MAKCHMAJIBHOTO OBICTpOAEHCTBHS "KIacCHYeCKHX" - TI0
cxeme Qon Heitmana - O9BM mpuBemn K MOSBICHHIO MHOTONPOIECCOPHBIX BEIMHCIMTENBHBIX
cucteM (MBC). Hcmons3oBaHHMe TakWX CpPEACTB BBIYHCIHTENHHON TEXHHKH [103BOIISET
CYWIECTBEHHO YBEIHYMBAThL IIPOM3BOAUTENBHOCTE OBM npu moGoM CyIIecTByIOmEM YPOBHE
pasBUTHS KOMIBIOTEpHOro obopymosanus. IIpu sToMm, omHako, HeoOXOAMMO "mapajulensHoe"
06001LIeHHE TPaJUIMOHHOM - MOC/IEN0BATENBHOMN - TEXHOJIOTHH pelleHns 3amad Ha IBM. Tax,
YHCICHHBIE METONEI B ciiydyae MBC mODKHEI IPOEKTHPOBATHCS KAK CHCTEMBI MapaLIENBHEIX U
B3aMOJICHCTBYIOINUX MEXIY COOOH MPONIECCOB, JONYCKAIOMMX HCIONHEHHE Ha HE3ABHCHMBIX
nporeccopax. I[IpUMEHsSeMBIE QITOPUTMHYECKHE S3BIKM M CHCTEMHOE IPOTrPAMMHOE
obecnieueHHe NODKHBI O0ECIICYMBATh CO3JaHME MAPALIENBHBIX IIPOrPaMM, OPraHH30BEIBATH
CHHXPOHH3AIMIO H B3aUMOHNCKIIOUCHHE ACHHXPOHHBIX IPOIECCOB H T.II.
IIpeamMeToM pacCMOTpeHHs HACTOSAIIErO Kypca U SIBIETCS H3yYCHHE MePEeUMCIEHHOTO
Kpyra BompocoB. Llenp Kypca COCTOMT B H3JIOXKCHHM MAaTeMaTHYECKHX MoJielell H METOJ0B
NapayuIebHOrO0 MPOrpaMMHMPOBAHMSA [UI1 MHOI'OIIPOLIECCOPHBIX BBIYMCIHTENBHBIX CHCTEM, a
TaKXe IIPAKTHIECKOE OCBOCHHE IIPUEMOB H TEXHHUK pa3paGOTKH NapaLiebHBIX IPOrpaMM.

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII BO

Aucnunmiba «llapauiensHoe NporpaMMHpOBaHME» HAXONMTCS B BAPHATHBHOM 9YaCTH
OCHOBHOH MPo(ecCHOHANbHOM 06pa3oBaTeNbHOM NPOrpaMMBI H OTHOCHTCH K JUCUUINIAHAM 110
BBIOODY.

JlucuumiEa  JOrMYecKd M CONEP)KaTeNbHO-METOIMYECKH CBS3aHA ¢ PIAOM
TEOPETHYECKUX JUCIHUIUIH ¥ MPaKTHK MPEAIIECTBYIOIIETO Neprona o0ydeHus (ApXHTeKTypa
KOMIILIOTEPOB, AJTOPHTMbI M AHAIM3 CIOXHOCTH, SI3BIKM M METOZNBI IPOTPAMMUPOBAHH,
CucreMHOe W NpHUKIATHOE HporpaMMHoe obecredenue, OnepallioOHHBIE CHCTEMEL, OQGBexTHO-
OpHEHTHPOBAHHOS NpOrpaMMupoBaHue). [ljis ycnemnoro ocBOEHHS Kypca CTYIEHTHI| JOIKHEL:
3HaTh YCTPOHCTBO M NPUHIHIE! QYHKIMOHMpOBaHMsS DBM, MMETh mpescTaBieHue ¢ Ga3soBBIX
aIrOpUTMax M CTPYKTypax NaHHBIX, YMETh IPUMEHATH SA3BIKH IPOTPaMMHPOBAHHS [BEICOKOTO
YPOBHSL.

Jucnurminaa GoOpMHpYeT 3HAaHMS W HABBHIKH, HEOOXOIUMBIE B TIPaKTHIECKOH
AeSTEJIbHOCTH KBAIH(UIMPOBAHHOTO CIENMATHCTA, H3yYaeTca B KOHIE TEOPETUIECKAro Kypca.
B pamkax yueGHOro mporecca OHH MOTYT OBITH HMCIIOJIE30BAHEI IIPH MO/TOTOBKE B}%JH’YCI(HOI‘/'I
KBaTH(HKAIIMOHHOH paGoOTHI.

3. KOMIIETEHIIMHM OBYYAIOIIIEIOCsl, ®OPMUPYEMBIE

B PE3YJIbTATE OCBOEHUS JUCIUIIJINHBI (MOAYJI) !
B pesynprare OCBOSHHS JAUCIMIUINHBI OOYYalOINUiCsS IOMKEH JEMOHCTPHPOBATh

CIIEIYOLIHE KOMIICTCHIIUY:

® CMOCOOHOCTh HCIONB30BAaTh 0a30BbIE 3HAHHWSA ECTECTBEHHBIX HAyK, MAaTeMaTHKH |
MH(OPMATHKH, OCHOBHBIE (aKTEHI, KOHIENIMY, NPUHIMIIE TEOPHH, CBS3aHHEIX C HIPHKIANHOH

MaTeMaTHKOH 1 uHGopmMarukoii (OITK-1); |
® CmOCOOHOCTE K Pa3spaboTKe alTOPHTMHYECKHX ¥ MPOrPAMMHEIX pEINEHMi B 061acTH
CHCTEMHOTO H TNPHKIAJHOTO IPOrPaMMHPOBAHHs, MATEMaTHYECKAX, MHOOPMAMOHHEIX H
HMHUTAIMOHHBIX MOJENCH, CO3JaHMI0 HMHPOPMAMOHHEIX PECYpPCOB TIIOGANBHBIX —CeTel,



00pa30BaTENEHOTO KOHTEHTA, HPHKIAIHBIX 0a3 JAHHBIX, TECTOB H CPEACTB TECTHPOBAHHS
CHCTEM M CPEICTB Ha COOTBETCTBHE CTaHAapTaM U ucxoaHbM TpeboBarusm (OIIK-3);

e CrHocoOHOCTB K pa3paboTke U IPHMEHEHHIO ANTOPUTMHUYECKHUX U IPOrpaMMHBIX peIneHUi
B 001aCTH CHCTEMHOTrO U NPHUKJIaJHOTo porpaMmuoro obecnedenus (I1K-7).

B pesynprate OCBOEHHMS MMCHMIUIMHBEI O0YYAIOIMHCA JOJDKEH J€MOHCTPHpPOBATH
CIICAYIOIINE pe3yJIbTaThl 00pa3oBaHus:

1. 3maTh: wIaccHGUKANUIO pACHpPENSNCHHBIX BBYHCIUTENBHEIX CHCTEM, METOMBI
MOBBINECHHS TPOU3BOAWTEALHOCTH BLIYMCIHMTENBHBIX CHCTEM, IOAXOABI K IIOCTPOCHHUIO
[apaJebHBIX AITOPHTMOB,;

2. Ymernb: CaMOCTOATENBHO M3BJEKATh HOJNE3HYI0 HAYYHO-TEXHHUIECKYIO MHPOpMANHIO 13
Pa3sNMYHEIX ~ HCTOYHMKOB, INPHMEHSATH H3yYCHHBle METOABl INPH  [POCKTHPOBAHUH
pacpeieIeHHBIX AITOPATMOB;

3. Bnagersb: HaBHIKAMH HCIIOJIB30BAHHS COBPEMEHHEIX CPEJCTB PENICHUS BEIMHCIUTEIHHEIX

3aaa4 IJis1 CHCTEM C pacnpeneneHHOifI IIaMATBIO.

O6mas TpyAOEeMKOCTh JTUCIHHILINHEL COCTABIIACT 6 3a4eTHBIEC €MUHHUITEI, 216 Jacos.

4. CTPYKTYPA U COJAEP)KAHUE JUCIUIIJIMHBI (MOIY JIA)
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JIEKITUN

1. Henaun u 3axa9H BBeIeHHS NapPaJLIeLHOM 00paboTKH JaHHBIX

1.1. Heo6xogumMocTh

OrpanvgeHHe MakCHMalIbHOH IIPOM3BOJUTENHHOCTH  OXHOMPOIIECCOPHEIX OBM.
IHocrosHHas HEOOXONMMOCTb DPeIIeHHs 3aiad, NPEBBINAMONMX BO3MOXHOCTH COBPEMEHHBIX
OBM (mpo6nemsl "Gonpmoro BezoBa"). HeoOXOMMMOCTE KOIUIEKTUBHOTO PEXMMA| PEIIEHHS
3a1a4. ABTOMaTHM3all¥is YIPaBICHHS PACIpe/eNleHHBIX TEXHHYECKUX CHCTEM. TeXHUYeCKHe
TpeOOBaHMA 110 CHIDKEHHIO CTOMMOCTH H ITOBHIIICHUIO HAIEXHOCTH.

1.2, UcTopus BBeAeHMA NAapa/LIeIn3Ma

ENIAC, IBM-701, 704, 709, ATLAS, CDC 6600, 7600, ILLIAC IV, Cray-1, Siis6pyc.

1.3. Pazamame MHOT03aJa4HbIX, HaPAJLIEIbHBIX H PacnpeieJeHHbIX BLITHCICHHI

1.4. IIpo61eMBbI HCMOJIL30BAHHS IAPAJLICTH3MA

CymecTBoBaHHe MOCIENOBATENBHBIX AITOPUTMOB (3aKk0H Awmpans). IloBbmmenue
IIPOM3BOAUTEIIBHOCTH  [OCIICJOBATENBHBIX  KOMIBIOTEPOB  (3akoH Mypa). Ilorepm Ha
B3aUMOJICHCTBHE M Iepefavy JaHHBIX (TumoTesa Munckoro). Beicokas —¢TomMocTs
NapaJuIeJIBHBIX CUCTeM (3aKoH I'poma). "TlocnenoBaTenbHOCTE" CYIIECTBYIOMMAX aITOPHTMOB H
IPOrpaMMHOro obecreyenus. 3aBUCHMOCTE 3((EKTHBHOCTH NapalIeNbHBIX BEMHCICHHAN OT
ydera ocobenHocred ammaparypbl. CHOXHOCTE pa3pabOTKH IapalIeNbHBIX aIfOPHTMOB.
TpymoemxocTh IpoBepKH MPaBAIIBHOCTH MAPAILIEIBHBIX IPOTPAMM.

2. IIpuHOHANIBI HOCTPOECHHUSI MAPALIEILHBIX BEIYHCIHTEIbHBIX CHCTEM

2.1. Iyt pocTHKeHNs MapaJuieH3Ma

OyHKIMOHAIIBHEIE BBIUHCIHTENBHEIE YCTpOcTBa. MHOrOypoBHEBas H MOy IbHast
namatb.  KoHBeWepHBIE M BEKTOPHBIE  BBIYHCICHHS.  [IpOLECCOPHBIE  MaTPHILL
MHoronpomeccopHbie BBEMHCIHTENLHEIE CHCTEMBI ¢ OOILNEH M pacIpeNeeHHOM | aMATHIO
(MyILTHIIpOLIECCOPEI B MYJIETHKOMITBIOTEPEI). MUKPOIIPOLECCOPHEIE CHCTEMEL.

2.2. Cioco0bI MOCTPOEHHA MHOTOIIPOLIECCOPHBIX BLIYMC/IMTEIbHBIX CHCTEM

CxemBl KoMMyTamuu (HOJNHAS KOMMyTamus - oOOmas IaMsATh, nepe%xpecmme
KOMMYTATOPbI, JIOKAIbHBIC CXCMbl KOMMYTallly - 00INas [IWHA, PEMETKH, KIACTeph). AHamm3
NAPAILIENBHEIX QJICOPUTMOB U THIIOBBIC TOTONOTHH CXEM KOMMYTAallWH — KOJNBLO, | THHEHKa,
PeIIeTKH, MONHEIA rpad), runepkyd, Top, JepeBo. AmmapaTHas pealu3aids W npop“paMMHaa
SMYJISAIUS TONOJIOTHIA.

2.3. Buab! napa/uteJIbHBIX BBIYHCIATEIBHBIX CHCTEM

CynepOBM. MHoronpoueccopHele  BBMHCIHTENIBHBIE  KOMIUIEKCHI . (MBC).
MHoroMammHHbIE BEMUCIATENBHEIE KOMILTIEKCEL Cetn DBM.

IIpumepbl COBPEMEHHBIX BHICOKONPON3BOIMTENPHEIX BBIMHCIMATENBHBIX cucteM (Cray
T932, IBM SP2, HP Exemplar, ASCI RED). CynepKOMIBIOTEpHbIC BEMECIUTEIBHBIE CHCTEMB
B Poccun.

2.4. Knaccnpuxanuas MBC

Cuctematnkn ®nuuna u Illopa. IToroknm manHBIX (KoMaHx). CTpyKTypHas HOTAIHs
Xoxuu 1 J)ecxoyna.

2.5. Ouenka npoussoaureasnocta MBC

O6mee BBIpaXCHHE I OIEHKH IIPOM3BOAHMTENHHOCTH Ui Pa3sHOro Tlma MBC.
Makcumanbnas  (IMKOBas) — IPOM3BOMHUTENBHOCTE. CTemeHs  mapaiienusMa| (IIMHA
HOJNYTIIPOM3BOAUTENBHOCTH). VY I€NbHAs POM3BOMTENLHOCT. 3HAYCHHS IOKa3aTelel| s psaja
MBC. |

3. MoaennpoBaHHe H AHAJIU3 ODAPALICILHBIX BHIYHCICHMI



3.1. Monenn napajuieJibHbIX BLIYHCIHTENALHBIX CHCTEM

KoMnpiorep ¢ HeorpaHH4YeHHBIM Iapalieiu3MoM (IapakoMmbioTep). . Mogenu
MHOTOIIPOIIECCOPHBIX CHCTEM ¢ o0mel W pacnpenencHHOH mamaTeio. Monens KoHBeitepHOit
CHCTEMBEL

3.2. MopeJb ajnroput™a B Buje rpada ""onepany - onepamun"

IlpencraBnenne anropurtMa B BUJE rpada MOTOKA JaHHBIX. Pacnucanue mapasieibHbIX
BBMHCNICHAH. [IokasaTens BpeMeHHOH CIOXHOCTH anropuTtMa. OlieHKa BpEMEHH BBHITIOMHEHHS
aIrOpPUTMa JUIA APaKOMIIBIOTEpa (IPENEIBHOE paciapalIe/IMBAHKE) B IJI1 CHCTEM ¢ KOHEYHbIM
KOJIMIECTBOM IPOLECCOPOB. 3aBHCHMOCTb OLEHOK OT Tomoinoruu rpada airoput™Ma Hu
HEOoOXOMMMOCTh ONTHMHM3AllMH CTPYKTYphl rpada. CrmocoObl IONy4eHHs ONTHMAIBHOTO
pacnucaHys BEIYUCICHUMA.

3.3. Moaeab mapajiieIbHbIX BhIaHCHeHui B Buae cetd Ilerpu

OcHoBnble nonsATH Teopun cereil [letpu. Mcnons3oBanue cereit Iletpu aya omucanus
NApaJIe/IbHBIX BBIYUCIICHUHR. JIEMOHCTpalisi OCHOBHBIX MPOOJIEM MapalIeIbHBIX BBIUHCICHHIMA:
CHHXPOHH3AIH, B3aUMOUCKIIOUCHHE, OJIOKHPOBKA (TYITHKH).

3.4. Mopesb napa/ieJbHBIX BRIYHCIEHHI B Buae rpada "npouecc-pecype!’

[lonste mponecca. CHHXpOHM3ANMS IapaLIENBHEIX MPOLECCOB. AMIapar | COOBITHIA.
IMpumep peanusanuu B onepanuonHoi cucteme Unix.

BsanmoycCKIiOYeHre NapalleNbHBIX IporeccoB. Kommemmusa pecypca. MexaHu3MEL
B3aUMOMCKIIOUeHus: anroput™ Jlekkepa, cemadoper (Jlefikctpa), MmoruTOpEI (Bupt). |[Ipumepr!
PEIIEHKs CTaHIAPTHBIX 3a1a9d B3aUMOHCKILIOYEHHS: KOJIbLEBOH Oydep, mpobnema "aurareny u
nucarenn".

B3aumoneiicTBHE MapaienbHBIX HPOLECCOB MOCPEACTBOM MEXaHM3Ma |Iepenadn
coofImennii. MexaHU3MbI Hepefady: oYepey, MOUTOBBIE SIMUKH, OPTHL [IpHHIun paHneBy B
a3pikax Ana u OKKAM.

IIpoGnembr  B3amMopeiicTBus mpomeccoB. [loHSTHE Tymuka W yCHIOBHSL  €T0
BO3HMKHOBeHHs. IIpemorspamenue TymukoB. Anroput™ Gamkupa. OGHapykeHHE TTYHI/IKOB u
BOCCTAHOBJICHHE COCTOSHHSI MTPOIIECCOB.

Mmuorosanagssiii pexxum padotsl OBM kak 4acTHEIH Cliy4ail mapamienbHoi o6ba60TK1z1.

4. IlpuanMne! pa3spaboTKH Napa/LIeTbHBIX AJTOPHTMOB M IPOrPamMM |

4.1. Ouenka 3¢ pexkTHBHOCTH NAPALIEILHBIX BHIYHCJICHHIT :

IToxazatenp spdexra  pacmapaiviesMBaHUA (ycxopenue). S¢ddekTUBHOCTH
HCIIONIB30BAHMSL BBIYUCIUTENBHON cHucTeMBL.. CmocoObl OIEHKH II0Ka3aTesei. ¢)CHOBHBI€
XapaKTEPUCTHKH BBIYMCIMTEIBHOH CHCTEMEBI, BIHSIONIME HA BEIWYHHEI yCqueHm u
3¢ dekTHBHOCTH (apXHTEKTypa, KOJHYECTBO IPOLECCOPOB, TOIOJOTHS KAHAIOB |Hepenavd
JIAHHBIX). |

4.2, OneHKka KOMMYHHKAIHOHHOH TPYI0€MKOCTH MAPAJLIEILHBIX a.nropnﬂwon

XapakTEpUCTHKH TOLOJOTHH CETH HepeNaddl JAHHBIX. AJITOPUTMBI MapIIpyTH3AIH.
Merons! nepenadm JaHHBIX,

AHamu3 TPYAOEMKOCTH OCHOBHBIX OIepanuii mepemauu NaHHBIX. llepenaua JaHHBIX
MEXTy JByMs mnponeccopamMu cerd. OIMHOYHAs M MHOXECTBEHHAs pPAacCHUIKA COOOIIEHHIA.
Onepanys QUKIHYECKOTO CIBHIA. :

Meronel OrM4YecKOro IpPEACTABIEHHS TOIOJIOTHH KOMMyHnKaHHOHHoﬁ Cpenbl.
OroGpaxkeHne KOIBLIEBO TOIOJIIOTHH U TOIOJIOIUH PEINETKH Ha THIEPKYO.

4.3. YpoBHHE pacnapa/ule/INBAHAS BIYHC/ICHUN



PacniapajienuBanpe BBYMCICHHH HAa YPOBHE KOMaH[, BEIPRXEHHUI, MPOrpaMMHBIX
MOJyJIeH, OTAENBEHO BRIIOJHAEMBIX 3aIaHHiA.

4.4. JTanel NOCTPOCHHS NAPA/LIEIBHBIX AJITOPUTMOB H IPOrpamMm

BeiGop mapawiensHOTO anropuTMa. Peammsamms anroputMa B BHAE NapaUIENbHOM
nporpammel. [locTpoenne HCHONHAEMOH NpOrpaMMEl A MapamielbHOM BBIMACHATENBHON
cHuCTeMBI. [lapannensHoe MCIONHEHHE MAMIWHHOM mporpaMMEL. YacTHBIE IIOCTAHOBKU: BEIGOD
ONTAMAIBHOIO aIropuT™Ma i1 KOHKPETHOH BBIMHCIMTEIBHON CHCTEMBI, HaXOXIECHUE
HAMJyYIICH TONOJOTHM BBIMMCIMTENHHOX CHCTEMBI JUIA PEIICHHS ONpPENEICHHOH 3amaqu,
pacnapauleIMBaHHE CYLIECTBYIOIIETO AITOPUTMA.

4.5. TexHoJIOTHYECKHE ACHEKTHI pacIiapa/LIeTHBAHHS

JekoMmosunus: aropuT™Ma Ha Hapalie]bHO HCHOJNHAEMEBIC (ParMeHTHl BHIMMCICHHI.
Pacnpenenenve 3amammii mo mpomeccopaM M GamancupoBka. CHHXpOHHBAIHS U
B3auMoHcKirodeHHe. Opranu3anus B3aUMOICHCTBYS.

S. Cucrembl pa3paboTKi Napa/LIebHBIX POrPaMM

5.1. Co3nanne cneunaJM3HPOBAHHBIX A3HIKOB POrPpAMMEPOBAHHS

Anroputmudeckuii 361k OKKAM. O6mas xapakTeprCTHKa TPaHCIBIOTEDA. Konuenmus
nportecca B OKKAM. Meronsl KOHCTpYHpOBaHHS arperHpOBaHHBIX IPOIECCOB. mpPIHHHHBI
nepefayd JaHHBIX MeXIy mporeccamu. I[IpuMep mporpaMM Ha alrOpPUTMHYECKOM SA3LIKE
OKKAM.

5.2, PaciupeHne cymecTBYIOMMX S3bIKOB POrpAMMHPOBAHHS

O6mas xapakTepHCTHKA NapALICTBHBIX PACIIMPEHHH AITOPUTMHYECKOIO  S3BIKA
QoprpaH.  ABTOMaTH4YeCKas  BEKTOPH3allisi W  paclapajuiciIMBaHHE. [Ipo6nemuo-
OpPHEHTHPOBAHHBIE KOMIMIIATOPEL.

OOmas xapaktepucruka crangapra OpenMP. Cosjnanue napajienbHBIX oGmacTeit.
Pasjenenve  BBMMHCIMTENBHOW HATpy3KM MeXIy IOTokamH. PaGoTa ¢ |IaHHBIMAH.
Cunxponusaims. OyHKIMM W TEpEMEHHBIE OKpYXeHHs. CpaBHHTeNbHas XapakTephCTHKa
HOAXOZ0B IMApajUIEIbHOTO IIPOrPAMMMPOBAaHMS MOJIS CHCTEM C paCIpeAeiieHHOMN \1«1 obmett
aMATBIO. |

5.3. Pa3zpa0oTKka cnenuaTH3MPOBAHHBIX GHOIHOTEK

Cuctema PVM. Konnennus napamiensHoM BHPTYalbHOM BEIYHCIATEILHOM h)gammHLI %4
€€ NIPE/ICTABIICHHE B BUAE PACIPEIENICHHON HEOAHOPOJHOMH CHCTEMBI KOMITBIOTEPOB. |

IIpencrapnenne mporpaMMHOH CHCTEMBI Ha BHpPTYalIbHOH MalIHHE. (Dcnouanme
IporpaMMHBbIe IPUMHTHBEI cucTeMbl PVM. Ilpumep ucnonn3oBanus.

Cucrema MPL OO6mas xapakrepuctuka. Ilommepkka MoOAETH BsaMqueI‘/’IcTBHﬂ
Hapajuie/IbHBIX BBIMUCIUTENCH NpH IOMOIIM mepeaadn coobmenuii. OCHOBHBIE I][pO]rpaMMHBIe
npuMuTHBEI cuctemMbl MPI. [Ipumep ucnosnn3zoBanus.

Opraru3anys BEMHCIEHAH Ha MHOTOIPOIECCOPHON cucreMe Parsytec PowbrXplorer
Hcnons3oBanne TEXHONOIMM KpOCC SMYJIIHH IpH pa3paboTKe MapaUleNbHBIX HPOrpamM.
Konnenuuss BHPTyanbHEIX IIPOLECCOPOB M KAHAIOB MEPENaddl JAHHBIX. BnﬂTyamLHHe
TOIIOJIOTHH CHCTEMBI: KOJIBIIO, JIMHEKa, 3Be3/a, pemerka, AepeBo. OCHOBHEIE npoﬁpmwmme
IpAMHUTHUBEL [IpuMep Hcnonb30BaHMS.

6. IlapannenbHble YHCJICHHbIE ANrOPHTMBI [UIS peMICHHS THIOBBIX 3a/a4
BLIYHCIHTEIbHOH MAaTeMATHKH

6.1. O6mue cnoco6bI pacnapa/uIeTHBAHHS AJITOPHTMOB



BrisenicHre (YHKIMOHAIBHOM HE3aBHCHMOCTH OTHENBHBIX ()parMEHTOB QIrOPHTMA
(mapawienusm koMaH#). 'eomerpmdeckoe pasfieleHue BHIYHCICHUM (IApauieu3M| JaHHBIX).
Hepapxudeckas JeKoMIO3HIHA 00pabOTKH AaHHEIX.

6.2. Opranuzanus Napa/iieJbHOro HCIOJHeHHs! PeKyPCHBHBIX BHIYHC/ICHMI

IIpobnema pexypcuBHO 3aBMCHMMOCTH 3TanoB oGpabGoTkm naHHbIX. KackamHas cxema.
IToaxox Ay mMoTydeHUs acCUMITOTHYECKH HeHYNeBol 3¢ dexTusHOCTH. MeToz Oyrca. Ilpumep
JULS BEIYHCIICHUS YaCTHYHBIX H 00mIel cymm.

6.3. IlapansenbHbie YHCIeHHBIE ANTOPUTMBI JIHHEHHOM aareGpsI

CrocoGpl  pa3bueHuss MaTpun (TOPH3OHT&IbHAS, BEPTHKAIbHAA, OJIOYHBIE CXEMEI).
Merozbl BEIMHMCICHHS [POM3BE/EHAS MATPHI C HCIONB3OBAHHEM Pa3HBIX CXEM pasGHEHHS
matpull. O6ecnieyeHne IIpeAeNbHO MIOIMYCTHMOro Iapawienusma. OGpaieHue MaTpHII.
IMTapannensHble METOABI PELIIEHNUS CHCTEM JINHEHHBIX YpaBHEHMIA,

6.4. Ilapa/uieibHble YHC/JACHHBbIE AJITOPHTMbI pemeHns A QepeHIHATLHBIX
YPaBHEHH B YaCTHBIX MPOU3BOAHBIX

[TapannensHas  peanmsanus NpPSAMBIX M = HMTCPAlMOHHBIX  METONOB | PELICHHUS
A pepeHIMANBHEX yPABHEHUN B 9acCTHBIX NPOM3BOAHBIX. AHAIH3 Da3HOCTHEIX |CXEM Uid
s dexTHBHOrO paszeseHnus 06nacTy OnpeAeNeHns pelaeMbIX 3a8a4.

6.5. Ilapa/tesibHBIE YAC/IEHHBIE AJTOPUTMbI MHOTOMEPHOIM MHOI'03KCTPEMAIbLHOM
ONTHMHU3ALHH

XapakTepuCTHYECKas CXeMa IIPEeJCTaBICHHS METONOB IIOGAIbHOrO Moucka. OO6mmii
IPHHIAI paciapajuieInBaHAs MeTof0B. OueHka 3Q(GeKTHBHOCTH BBEICHHS NapajUIem3Ma:
abdexTrBHOCTS K Ge3BI3OBITOUHOCTE. CHHXPOHHBIE W aCHHXPOHHEIE BAPUAHTHI aInropUTMOB.
Onpezenenye HAUTYYINHUX TOMOJIOTHI BEYUCIUTENBHON CHCTEMBI /I PEATM3aIlH METOIOB.

JIABOPATOPHBIE PABOTbI

1. PaspaboTka mapaIeIBHBIX NPOrpaMM ¢ HCHOJIb30BAHHEM anep(])enca
nepenaqn coodmenuii MPI

Munwu-MPI (cTapT, QunNIN, nepenada v IpHeM COOOIIEHMI).

Ilpumep 1: HavanpHad mnapamnenbHas mporpamMa (II€4aTh I/IlICHTI/I(i)I/IKaTOPOB
OpOIECCOB) - 3aIlyCK (JIOKANbHBIM, pacmpeneneHHbit). OLEHKA BpEMEHH BbmonHeHm
IIPOrpamMME], CHHXPOHH3ALUs, KOJUIEKTUBHEIE ONICpPaIlHH. |

Ilpumep 2: UwcneHHOe HHTETpHpPOBAHME- CO3JAaHHE IIPOEKTAa HAa OCHOBE| FOTOBOTO
HCXOJTHOTO TEKCTA IIPOrpaMMBl, HACTPOKKa OIIIM, KOMITUJIAIUSA, 3AITyCK. f

IIpumep 3: CkansapHOe IPOU3BeieHHE BEKTOPOB (CaMOCTOATEBHOE 3aaHHe 1)4

2. IlpakTHKyM mo pa3pa0oTKe Hapa/uleJbHBIX AJrOPATMOB H nporanM hif) ¢
pemeHys 3a1a4 BLITHC/INTENbHON MaTeMaATHKH

O0630p 6ubmuoTexn MPI: ycranoBka, HacTpoiika, cxeMa QYHKIHOHHPOBAHHM.

Ilpumep 4: Pemenme 3amau pacno3HaBaHus 00pasoB (BBIIOIHEHHE 3anannﬂ noJ
PYKOBOJCTBOM IIPEMOJABATEIA).

ITpumep 5. YMHOXEHHE MaTpHIL, IEHTOYHBIA AITOPUTM (CaMOCTOSTEILHOE 3aiaHue 2).

IIpumep 6. YMHOXEHHE MaTpHILl, GIIOYHBIC CXEMEI PACIIpeNeIcHHs JAHHBIX (ajropuT™EI
®oxkca u Kennona).

3. IlpakTAKYM N0 HCHOb30BAHUI0 GHOIHOTEK HmAapa/ieJbLHBIX MeToxoB ParaLib
AJS pelIeHNs 3a1a49 BLIYUCIHTEIbHOM

O630p Oubmmotexu Paralib: HasHauenme, Kiaccel pemraeMbBIX 3a7ad, MpPHMHIAIILI
pa3paboTku.



Ilpumep 7. @ynknuu 6ubmiorekn Paralib [t ymMHOXeHHS MaTpull mpH GJI0YHOM
criocobe pacmpeneneHus AaHHBIX" (anmroputMbl @okca W KeHHOHA): cxema pealH3aluu,
TEOpETHYECKas OcHKA 3P (HEeKTUBHOCTH, BHIYUCITHTENBHBIE SKCIIEPHMEHTEL.

AHamM3 VHTEHCHBHOCTH MOTOKOB IIEpeflaud JaHHBIX, OCYIIECTBIAEMEIX| B XOZ€
NapalieNbHBIX BBITHCICHHA B CHCTEMaX C DAacIpeENeHHOH MaMSTBIO, ¢ HCIONb30BAHHEM
HHCTpYMEHTaNbHOI 6ubmmoTtekn ParaScope.

4. [IpakTHKyM 10 omeHKe 3PPEKTHBHOCTH NAPAICIBHBIX METOXOB 1Sl Pa3HBIX
TONOJIOTHii MHOI'OIIPOIECCOPHBIX BLIMHCIANTEILHBIX CHCTEM

XapakTepucTHKa IpOrpaMMHoii j1abopatopun Paralab kak HHTErpHPOBaHHOM CHCTEMEBI
AJI TPOBENCHHUS BBHIMHMCIUTEIBHEIX 3KCIIEPHMEHTOB C NAapalIebHBIME METOaMH I OUCHKH
uX 3 PEeKTHBHOCTH:

¢ MopgenupoBanie MHOTONPOIECCOPHEIX BBMHUCIUTENBHBIX CHCTEM (BBIGOp TOIOJOTHH,
3aZlaHie KOJIMYECTBA M IIPOM3BOJUTEIBHOCTH IPOLIECCOPOB, BHIOOp METOJA |IEepeaaun
JNaHHEIX ¥ 3a7JaHie KOMMYHHKAITHOHHBIX XapaKTEPUCTHK CETH),

* Omnpenenenue xacca pelaeMBIX 3a1a4 U 33laHUe IapaMeTPOB 33/1a4H,

* BriGop napamnemsHOro MeToJa pEIIEHHs 3aJayd M HACTPOMKA 3HAYCHHH €ro
[IapaMeTpoB,

* VYcraHoBka rpadM9ecKuX HHAUKATOPOB /I HaOIIONEHHS 3a MPOIECCOM NapayLIebHBIX
BEIYHUCJICHHH (COCTOSHME JAaHHBIX Ha IPOIIECCOpPaX CHCTEMBI, IEpeaada HH(}OPMaKK 110
CETH, TEKYIIas OLIEHKA pelIeHHs UCXOIHOMN BEUMCIHTEIBHOM 3a/1a9H),

¢ [lpoBeneHne OSKCHEPMMEHTOB B pEXHME HMHTAIMA BHIYHCJICHHN; IOMATOBEHIH,
HOCJIEZIOBATENbHBIN (HEIPEPHIBHBIN) U IHKINYECKU# (CepHIMHEBIT) CrIOCOOE! NpOBEJICHAS
IKCMEPHUMEHTOB; OJHOBPEMEHHOC BBINOHEHHE HECKOBKUX JKCIEPHMEHTOB B PEXHME
pa3fieNICHUs BPEMCHH /IS PasHBIX BapHAHTOB TOIOJIOTHM BEIMHCIHTENLHOM | CHCTEMEI,
[apaMeTpoB 3a/1a4H, KOJIMYECTBa MPOIECCOPOB H T.II.,

* AHamu3 pe3yIbTaToB C HCHOBb30BAHKEM CBENEHHH U3 JKyPHANA SKCIIEPHMEHTB; OLEHKA
BPEMCHH DCIICHHMA 3aJda4 B 3aBUCHMOCTH OT Pa3sMEPHOCTH 3aJaud M KOIHYeCTBa
[IPOLIECCOPOB; MOCTPOSHHE 3aBHCHMOCTEH yCKOPEHHS H (b PEKTHBHOCTH NApajLIeNTbHEIX
BBIYHCIICHUH,

o IIpoBeneHHE OKCIEPHMEHTOB B PEXHME pEATbHBIX NapaLIebHBIX BLFFHCJI@HHIVI;
BLIIIOJHEHME [IAPAINENBHBIX IPOTPaMM B BU/IC MHOXKECTBA HE3aBUCHMBIX IIPO[IECCOB Ha
OIHOM TpPOLECCOPEe; YAAICHHBIH JOCTYI K MHOTONPOIECCOPHOM BBI‘II/ICJ‘#I/ITGJIBHOPI
cucreMe (KJIacTepy); CpaBHEHHE TEOPETHYECKHX OLEHOK M Pe3yILTaToB peam,nmx
BBIYMCIIATENBHBIX 3KCIEPUMEHTOB.

3. Pazpa6oTka napa/uielbHBIX IPOTPaMM ¢ HCIIOJIb30BaHHeM TexHoorun OpenMP

OGmas xapakrepucTuka TexHONOoruu OpenMP: mOTOKM, NapaeNbHBIE \ obmactu,
pacnpesieieHAe BEIYUCICHUH MKy IIOTOKaMH.

Ilpumep 8: CxamsipHoe mpousBeneHue BEKTOpoB. I'MoGanpHEIE H noxanbﬂmb JlaHHEBIE
noToKoB. KpuTHyeckue CeKilMu A0CTyNa K pa3aenseMbM JaHHEIM. CHHXPOHH3AIHS,

Ilpumep 9. YMHOXeHMe MaTpuIl (BapuaHThI paclapalIe/IHBaHUS BIOXKEHHBIX LHUKIIOB,
CaMOCTOSITENIbHOE 3a/laHue 3).

6. IlpakTHKyM mo paspaGoTke Napa/IeSbHBIX AJITOPHTMOB H NPOrPaMM [UIst
pemenys 32124 BLIYHCIAHTEILHONH MATEeMATHKH



IIpumep 10. IlapannensHas COPTHPOBKA: AQITOPHTIMBI ITy3BIPEKOBOM COPTHPOBKH,
coprupoBkd Illenna u OBICTPOH COPTHPOBKM (BHINONHEHHE 3aJaHHA MOA PYKOBOACTBOM
[IpenojiaBaTes).

IIpumep 11. 3amaum o6pabGoTku rpadoB: MOCTPOCHHE MHHAMATIHLHOTO OXBAaThIBAIOIIETO
JiepeBa, MOUCK KpaT4aiiiX 1yTel (caMocTosTeNb HOE 3ananne 4)

7. IIpakTHKYM 10 MeTOJaM MAapa/UieJbHbIX BbIMHCJIEHHH s | pemeHHs
mu¢$pepeHnraNLHBIX ypaBHEHHH B YACTHBIX IIPOH3BOAHBIX

OOmast xapakTepPUCTHKA METOJOM KOHEUHEIX Pa3HOCTEH (METOX CETOK) VI YMCIEHHOro
pernenus auddepeHIMATLHEIX YPaBHEHHIA.

Meronsr pacnapannenuBaHds METOAa KOHEYHBIX DPasHOCTEH Ui BEIMHCIHTENHHBIX
CHCTeM C OOIlel MaMsTbiO (OpraHuW3alysl B3aMMOHCKIIOUEHMS I OLEHKH IOIPEINHOCTH
pelneHnst, U30OBITOK CHHXPOHM3ALMH, NMpoblieMa CepHATU3allid M OGIOKMPOBKH, OGECHEeueHHe
TOXJECTBEHHOCTH IIOCJCAOBATEBHOIO H Iapa/UIENIBHOIO BapHAHTOB pAcyeTOB, 'BOJHOBHIC
CXEMBI BBMHUCIICHHH, GII0YHAA cXeMa pacIpeleleHUs] JaHHBIX, GalaHCHPOBKA, HCIIOIHE30BAHKE
ouepeu 3aJaHuit).

Metonsl pacnapaienuBaHHs METOJa KOHEYHBIX Da3sHOCTEH Il BEIYHCHHTENBHBIX
CHCTEM C pacmpe/icICHHON NaMAThIO (JICHTOYHAs M GIodHas cXeMBI pacHpeleNeHus TaHHBIX,
BOJIHOBBIE CXEMBI BEIMUCIICHHH, OLlEHKA TPYAOEMKOCTH MEPENAUH JAHHEIX).

IlpakTrkym mo pemennto auddepeHIHATEHEIX YPaBHEHHH B YaCTHEIX NPOU3BOHEIX C
HCTIONIb30BaHHEM  y4eOHO-MCCIEN0BATENLCKOR cHcreMBl  ParaGrid (mocTaHOBKA — 3amaun,
BBINOJIHCHHE BEIMMCICHUH, BU3yalH3allisl JaHHBEIX, aHATU3 Pe3y/bTaTOB PacuyeToB, H3MEHEHHE
IapaMeTPOB U MPOJODKEHAE BHIYUCICHMIA).

8. IIpakTHKyM @0 HCHOJb30BAHHI0 OHOIMOTEK NApPAJLIEJbHBIX Memnon st
pemIeHNs CT0KHBIX HAYTHO-TeXHHYECKHX 3a8a9

O630p 6ubmiorexn PLAPACK: cTpykrypa, 06BEKTEL, METOXEL, Hcnosk3oBanue. [Ipumep
12: VYmHoxenme Marpun - wucnomszoBanue PLAPACK  (BhmonHeHHe 3aldHusA  TIOK
PYKOBOJCTBOM NpEeNoAaBaTeiis).

9. IIpakTHKyM IO MeTOJaM MNAPAJLICILHBLIX BhIYHCJICHHH IIs pemienus 3agadq
MHOT'OMEPHOiI1 MHOT'03KCTPEeMAJIbHON ONTAMU3AIHH

Obmast xapakTepuCTHKa NpeIMETHOH 061acTH (IOCTAHOBKA 3ajadd  IioGanbHOM
ONTAMM3ALMY, PEAYKIHMA PasMEPHOCTH IS CBEACHMS MHOTOMEPHBIX 3a/lad K OJHOMEPHBIM
IOCTaHOBKaM, HHQOPMAIHOHHO-CTATUCTHIECKHE AITOPHTMEI ITIOGAILHOTO IIOUCKA, IPHMEDHI).

Hcrions3oBanve MHOXECTBEHHBIX Da3BepTOK THUNA KpuBod Ileano aus mocTpoeHus
PasIHYHBIX CETOK B O0JACTH pElICHHsS ONTHUMH3ANHOHHOM 3amaun. CBemeHHE IPOGIEMEI
MHOTOMEPHOM ONTHMH3aIUH K CEMEHCTBY OAHOMEPHBIX MH(OPMaMOHHO-COBMECTHMEIX 3a/(ad.
ITapayurensHOE penreHue 3a4a4 HOPOXAAEMOTO ceMeiicTBa B cXeMa HH(OPMaNOHHEIX| OOMEHOB.

OOGIIHOCTE PaCCMOTPEHHOTO IOAXOJA IS pEIleHus pana BbmncnnTenLHo-TppnoeMKnx
HayYHO-TEXHWYECKHX 3afad (MHTETPHPOBAHHE, PEINCHHE CHUCTEM HEJMHEHHBIX YpaBHeHHi,
BOCCTAHOBJICHHE 3aBMCHMOCTEH, IIOHCK peINeHHH, ONTUMAIBHEIX IO HaGopy KpHTEpHEB
(MHOrOKpHTEpHANbHAS ONTUMHU3ANHNA) | T.J.).

IIpakTHKyM IIO PEMIEHHIO 3aia4 MHOTO3KCTPEMAIIBHOH OIITHMH3AINY C ncnonﬂrsoBaHneM
CHCTEMBI NApaUICIBHBIX BRMUCICHHE AGCOMOT DKCHEpT (MOCTAaHOBKA 3a[adH, BHIIONHEHHE
BHIMHCIICHNH, BU3YaTU3allUsi JaHHBIX, AHAIN3 PE3YIBTATOB PAaCUETOB, H3MCHEHHE IIaPAMETPOB K
IIPOJOJDKEHUE BEIYHUCIICHHUIR).




5. OBPA3OBATEJIBHBIE TEXHOJIOTU |

® ICKIIMOHHO-CEMUHApCKas ~ CHCTeMa OOyd4eHHs (TpagMUMOHHEIE JICKUMOHHBIE H
nabopaTopHEIE 3aHATHS);

* 00y4eHHe B MAIBIX Ipynnax (BEOIONHEHHE Ja00PaTOPHEIX paGoT B IPYINax U3 JBYX WK
TPEX YEIIOBEK); |

® MacTeP-KJIacChl (IEMOHCTpalus Ha JIa0OpaTOpHBIX 3aHATHAX IPHUHIMIIOB pacqua %4
IPOCKTHPOBAHUA ONTHYECKUX JIETANCHl U ONTHYECKHAX CHCTEM); ‘

® IPHMCHCHHE MYJbTAME[Na TCXHONIOTHEH (IpOBEACHWE JIEKIMOHHBIX 3aHATHH ¢
IPAMEHCHAEM KOMMNBIOTEPHBIX MPE3CHTAllMi M JEMOHCTPALMOHHBIX PONHMKOB C [[IOMOIIBIO
mpoexTopa i OBM);

* HH)OPMAIMOHHO-KOMMYHHKAIIMOHHEIE TEXHOJNOTHH (IPHMEHECHHe WHQPOPMAIMOHHEIX
TEXHOJIOTH JUI1 MOHMTOPHHTA TEKYIIEH yCIIeBaeMOCTH CTYJCHTOB U KOHTPOJIS 3HaHHqi).

6. OHEHOYHBIE CPEXCTBA JUIsI TEKYHIETI'O KOHTPOJIA |
YCIIEBAEMOCTH, IPOMEXYTOYHON ATTECTAIIAY IIO UTOI'AM
OCBOEHUJ JMCIUAILJIUHBI 1 Y‘IEBHO-METOﬂI/I‘IECKOE
OBECIHIEYEHME CAMOCTOSTEJBHOI PABOTBI CTYEEH’HOB
a) Bonpock! k pefiTHHI-KOHTPOJIIO;
Peiimune-xonmponv Nel

1. CISC- u RISC-mponeccopst. OcHoBHEIe UepThl RISC- apXUTeKTypEL ‘

2. TloBplmieHHe NPOU3BOAWTENILHOCTH IIPOLIECCOPOB 33 CUET KonBenepnsaunn VcenoBus
ONTHMAITBEHOrO GYHKIMOHUPOBaHMS KOHBElepa.

3. CymepkoHBeliepHBEIE W CyIepcKalspHbIE  IPOLECCOPEL.  BrimeneHue H¢3aBchMo
paboraromux ycrpoiicrs: IU, FPU, MMU, BU.

4. Mertonpl ~ yMEHBINIEHHS  HETaTHMBHOTO  BIMSAHMSA  MHCTPYKIMit nepeﬁona Ha
IIPOU3BOAUTEIBHOCTH MPOIIECCOPA.

5. TloBrimeHne NMpOM3BOMUTENBHOCTH INPOLECCOPOB 3@ CUET BBEACHHS KiII- maMsTH. Kommu:
eMHEIH, ["apBapackuii, ¢ npsMoii 3anKch0, ¢ 00pPaTHOM 3aIKCHIO. |

6. Opranuzanus K3IO-MaMATH. AJTOPHTMEI 3aMeHBl IAaHHBIX B KAUI-TIAMSATH. CneFIHaJIbHLIe
K9IIH.

7. CornacoBaHue K3Ieii B MyJIbTHIIPOIIECCOPHEIX CHCTEMAX ¢ 00Iell MaMsThIO.

BuJ61 MHOrOIIpOLIECCOPHBIX apXUTEKTYP.

9. Tommepxka MHOr03aJayHOCTH M MHOTOIPOLECCOPHOCTH CHENHATLHBIMU I/IHCTPYKIDI/I}IMI/I
nponeccopa. Opranu3zanus JaHHBIX BO BHEINHEH IIaMsITH. |

10. IIporpamma, mpomeccop, mponecc. OCHOBHBIE COCTAaBISIIOIIME IIPOIECCA, q:ocm;mpm
nponecca. CTek, BUPTyalbHas IaMITh, MEXaHH3MBI TPAHCIISIUY apeca.

11. Mexanu3Mel B3aMMOJEHCTBHS IpoleccoB. Pasnensemas mamsats, ceMadopel, |
NIOYTOBBIE SINHMKH, COObITHA. 3amaum (threads). CpaBHemme ¢ mporeccamy. }Pecypcm,
npuoputeThl. [lapamnenshnbie mponecchl. CesaswiBanue. CTaTWdeckoe H III/IH#MI/I'-IBCKOC
CBSI3bIBAHHC.

12. Bumel pecypcoB: ammapaTHble, MOpOrpaMMHEIE, aKTHBHEIC, IIaCCHBHEIE, néﬁKanLHLIe,
pa3fieiseMBle, IOCTOSHHBIE, BPEMEHHBIE, HEKPUTHYHEIC, KDUTHYHEIE, ‘

Petimunz-xonmpons No2

1. Tumbl B3aUMOAEHCTBHSA IPOLECCOB: COTPYAHUYAIOINHE M KOHKYPHPYIOIIHE qlpoueccm

Kpurnueckne cexnuu, B3anMHOE HCKIIIOUEHHE MPOIECCOoB (3a1a49).

e
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11.

12.

13.

14.

10.
11.

12.

IIpoGieMBl, BO3HHKAIOMWE IPH CHHXPOHU3ALMY 331124 M HIEH UX pa3pellcHHs.

CocrosHus nporiecca 1 MEXaHU3MBI IEPEX0/ia U3 ONHOTO COCTOSHHS B IPYTOE.

Crannapts! Ha UNIX-cucTeMsl.

Ynpasienue nporeccamu. Oynxuuu fork, execl, execv, waitpid. IIpuMepsl HCTIONb30BAHHSL.
Pa6ota ¢ curnanamu. Oynxims signal. [TpuMep ucons30BaHuUA.

Pasnensemas namsars. @ynknuu shmget, shmat, shmctl. IIpumeprr nenons30Banns.
Cemadopel. Oynxmuu semget. semop, semctl. [IpuMepEl HCIONB30BAHKS.

CoGbrrust. [lpumutuBHBIE omepanuu. OpraHu3anus B3aWMOACHCTBHS KIHEHT-| CEPBEpP C
HOMOIIBI0 COOBITHHA.

.Ouepemn  coobmennit. @ynxnmm msgget, msgsnd, msgrcv, msgetl.  IIpumepsr

HCIIONIH30BaHHUSL.
Yupasnenue 3amauamu (threads). ®ysknwmm pthread create, pthread.join, sched.yield.
IIprMeps! HCTONB30BaHMS.
O6bexTbl CHHXpOHM3anMK THIA muteX. Oynkuun pthread_mutex_init, pthread mutex_lock,
pthread_mutex_trylock,  pthread_mutex_unlock, pthread mutex_destroy.  IIpumepss
HCIIOJIb30BAHHS.
OO6bexTrl cuaxpoHu3anuy THHA condvar. @ynkiun pthread cond init, pthread cond_signal,
pthread cond broadcast, pthread cond wait, pthread_cond_destroy.  : I[Ipumepsr
HCIIOJIB30BAHHUA.
IIpumep multithread-mporpaMMbl yMHOXEHNS MaTpULEI HA BEKTOD.

Peiimune-xonmpono No3

. Message Passing Interface (MPI). O61uras crpykrypa MPI-nporpamMMei. Oynxiuyd MPI Init,

MPI_Finalize. CooGmeHus u uX BUABL.
KoMmyHHKATOPEL. Oynkupu ~ MPI_Comm_size, = MPI_Comm_rank. | IIpumeprr
HCIOJIB30BaHU.
Honapuet  obmen coobmenusvu. @ynximm  MPI_Send, MPI__Recv. ITpumepsi
UCIIONIb30BAHUA.
Omnepanuu BBoJa-BEIBoAa B MPI-nporpammax. ITpumepk..
JlomoNHATENbHEIE BOMOXHOCTH Ui IONAPHOrO OOMeHa coobmennsME. OYHKIHE
MPI_Sendrecv, MPI_Sendrecv_replace.
JlomoNHATENBHEIE BOSMOXHOCTH IS [ONApHOrO OOMeHa coobmenuaMu. QYHKIUE
MPI_Isend, MPI_Irecv, MPI_Test, MPI_Testany, MPI_Wait, MPI_Waitany
KomnexrusHbii o6men coobmenusmu. ®yraxkuun MPI_Barrier, MPI_Abort, MPI_$cast_
Komnektusnef ob6MeH cooOlenumsmu. DyHKIUH MPI Reduce, MPI_jAllreduce,
MPIL 0Op_create, MPI Op_free. Ilpumep MPI-nporpammsl, BBMHCIIOMEH OLpeJeNIeHHBIH
HHTETpAI.
Bpems 8 MPI-nporpammax. @ynkuus MPI Wtime, MPI_Wtick. ITpumep I/ICl‘IOJ’IBBpBaHMSI
[Ipumep MPI-mporpaMMbI YMHOXKEHHS MATPHIIEL HA BEKTOP.
JlonoTHATENbHBIE BO3MOXHOCTH I KOJUIEKTUBHOTO 0OMEHAa MacCHBAMHU RaHHbBIX., OYHKIHK
MPI_Gather, MPI_Allgather, MPI_Scatter, ‘
Ilepecbuika cTpykTyp nmaHHeiX. CosgaHme HoBoro MPI-TMma HaHHBEIX c TOMOIOBIO
MPI_Type_struct. @ynknun MPI_Address, MPI_Type commit, MPI_Type_free. IIpumep
HCIIONIb30BaHHUA.

0) DK3aMeHAUHOHHDLIE 3aJa9H;

. Hanmmure mnporpammy, Hcmons3ys GIOKMpyrOME KOMMYHHKAIOHHEIC wq)yHKm/m

(MPI_Send, MPI_Recv), peanmsyrolyio ClIeAYIOMMH alTOpATM: Ha HYIEBOM npoueccope



HHMNHanusupyerca nepemenHas (float a); HymeBoif mpomeccop pacchUIaeT MepeMEHHYIO a
BCEM IpoNeccOpaM, BKIIOYasd caMoro ce0s; Iocie MONy4eHHs IIEpeMEHHOM a Bce
TpoLeccopsl NPUOABIAIOT K HEH CBOM MHIMBHAyaNbHBII HOMED M NEPENAIOT HA HyJNEBOM
IIpOLECCOp; HYJIEBOM IPONIECCOp MOMydYaeT OT BCEX MPOIECCOPOB JAHHBIE W BHIBOJWMT HA
3KpaH B (popMaTe: HOMep Ipolleccopa, IIepeciaHHOe UM 3HAYEHHE IEPEMEHHO! a.
Hanummre nporpaMmy, HCHONB3ys ONOKHPYIOIIME KOMMYHHKAIMOHHEIE & (YHKIHH
(MPL_Send, MPI Recv), peanusylomyio amropuTM Nepefadd JaHHBIX 10 KOJBIY:
OYepPENHOM IPONECCOp AOXKHAACTCA COOOIICHHS OT MPEABIAYINET0 M IOTOM | ITOCHUIAET
CIIeayIoIeMy Iporeccy.
Hanuimre nporpamMMmy, Hcnonb3ys KoMMyHHKauuonHsle Gpynkmuu (MPI Isend, MPI_Irecv),
IepefaIoIIy 0 JBYMEPHBIH MaCCHB MEKAY ABYMs IIPOIECCOPaMH.
Hamnmure mnporpamMmy, HCHONE3ys KOMMYHMKAanuoHHYI0 ¢ynkumioo (MPI_Sendrecv),
PeaNH3YIOIYIO AIr'OPUTM I€PEfadi JaHHBIX M0 KOJIbIly: O9EpEXHON MpoLeccop A0KuaaeTCs
COOGIIEHHS OT MPEABITYIIETr0 W IOTOM IOCHUTAET CIIEAYIOIIEMY IIPOIIECCY.

B) IIpnmepHbIe TeMBI KypCcoBbIX paboT:
Hucnennoe pemenue cpexcrBamu MPI/OpenMP asymepHOro HemMHEHHOro yPaBHEHH:I
TEIUIONPOBOJHOCTH METOLOM IPOAOTBHO-NIONEPEYHO IPOrOHKH
HUucnennoe pemenue cpeactBamu MPI/OpenMP gBymepHOro HeIHHEHHOTO YPaBHEHHS
TEILTONPOBOAHOCTH C MTOMOIIBIO CXEMEBI PaCINEIICHUS
Hucnennoe pemenne cpeactBama MPI/OpenMP mBymepHOro HETHHEHHOrO YpaBHEHHS
TEIIONPOBOAHOCTH C IIOMOIIBIO CXEMEI IIPETUKTOP-KOPPEKTOP
Hucnennoe pemenue cpenctBamu MPL/OpenMP TpexMepHOro NHHEHHOrO YPaBHEHHUS!
TETIOIIPOBOAHOCTH C MOMOIIBIO ABHOM Pa3HOCTHOM CXEMEI
Qucnennoe pemenne cpeacrBama MPI/OpenMP  nBymepHOro ypaBHeHHS ITyaccona
HUTEpallMOHHBIM METOAOM 3eiinens
Yucnennoe pemenue cpencrBaMH MPI/OpenMP  nBymepHOro ypaBHeHHS iHyaCCOHa
METOA0M OJIOYHBIX HTepariuii
Monenuposanne cpencrBamu MPI/OpenMP nponecca B3auMoeiiCTBAS TBEPABIX YaCTHIL C
IIOTOKOM rasa !
Hucnennoe pemenue cpeacrsama MPI/OpenMP nBymepHOTO ypaBHEHHS Hepeﬂocar
Brruucrienue paHra IIpou3BOJIbHOM MaTpHIEL cpencTBamMu MPI/OpenMP

. Monemposanne cpeacrsamua MPI/OpenMP mponecca mpoxoxIeHHs HeI‘z‘ITpOIiOB gepes

ITACTUHY
r) CamocTosiTe/IbHasA paGoTa CTyAEHTOB:

1. TlomroroBka K TeKyIIeMy KOHTPOIIO M IPOMEKYTOYHOM aTTECTAILHH.

2. IloarotoBka K 1a00OpaTOpHBIM paboTaMm H opOpMIIEHHE OTYETOB IO pe3ynbTaram
u3 BBINONHEHUS. KOHTpONb oOCymmecTBisercs Ha 3aHATHSX B BUIAE YCTHRIX OTBETOB Ha
BOMPOCEI NIPENOAABATENS 10 COACPAKAHUIO OTUYETA.

3. PaGora ¢ JONMOJNHHUTENBHOM JMTEPaTypoll IO BOIpocaMm, BBLIHECEHHBIM Ha
CaMOCTOATENIbHOE H3y4deHHe. KOHTpOb ocyIecTBIIeTCsS Ha dK3aMeEHeE. !

1)  Hocromncta m Heoctatku SMP- u MPP- apxutexTyp BbmncnnTerILHHx
CUCTEM.

2)  Ornuune mOHATHIA IpOIlECCa W OTOKA B ONEPAHOHHEIX CHCTEMAX.

3)  IIpoGneMbl CHHXpOHH3AIMY 33124 IPH NapaLIeI-HOM nporpaMMHp\OBaH]nH

4)  Cranpgapt OpenMP. HasHaueHue.

5)  CymectByromue peann3annu crannapra MPL



6) IIpoTokois! 06MeHa NaHHEIMH MEXIY IPOLECCAMH.

7)  Hcnons3oBanue yruwiatsl MPIRun.

8) Ortnanxa napayuteNbHBIX MIPHIIOKECHHUIA,

9) Meroauka oneHKH 3¢ (HEKTHBHOCTH BEIYHCIICHHIH.

10) Peanmusanus MaTpUYHBIX aNrOpUTMOB cpeacTBamMu MPI

11) PacnpenenenHoe pemenue auddepeHIHANBHBIX YPABHEHHIA,

4. BoionHeHWe 3alaHds KypcoBod paboThl M IIOATOTOBKA OTdYeTa. 3amuTa
KypcoBo#i paboThl (3a4eT/HE3adYeT) OCyIIECTBIIETCS B KOHIE ceMecTpa (B Qopme
JIEMOHCTPAIIHOHHOTO 3amycKa Ha OBM peanu3oBaHHOH NpOrpaMMBl B OTBETOB HA BOIIPOCHI
TI0 COJIEPKaHHUIO OTYETA.

PacnpeniesicHre BHIOB CaMOCTOATENBHOM paboThI 110 pa3ienaM AUCIHILIMHLL

Ne Bug CPC
Pazzen mucnurimHe

/1t (1) ) A3) 4

1. | Hemu u 3ama4n napamiensHoit 06paboTku ) _ 4 —
JAHHEBIX

2. | IlpvHIWITEI NOCTPOCHHUS MapAIIIEIbHEIX 4 — 6 —
BBIYHCIIUTENbHBIX CHCTEM

3. | Mozenu napaiesibHbIX BHIYMCITHTEIBHEIX 4 6 6 - -
CHCTEM

4. | Ilpuanumns! pa3paGoTKu MapaLIeabHBIX 4 4 6 -
JITOPUTMOB M [TPOrpaMM

5. | Cucremsl pa3pabOTKH MapaIenbHBIX 6 6 3 —-
IporpamMm

6. | IlapannensHble YACIEHHBIE ATOPHTMBI
JUIA pelIeHus TUIIOBHIX 3a/1a4 6 6 8 40
BBIUHCIIUTENHHONU MaTEMaTHKU
Beero 26 4. 22 4, 38 4, 40 4.

7. VAEBHO-METOIWYECKOE U HHOOPMAIIMOHHOE OBECIIEYEHIE
JAUCHUATLIAHDBI |

a) OCHOBHAN JIITEPATYpA !
1. Awnronos, Anexcannp Cepreepud. TexXHONOTHY MapaUIENBHOTO NporpaMMupoBanus MPI u
OpenMP : yuebroe mocobue A By30B 1o HanpaeieHusM 010400 "TIpuxiagHas MaremMaTHka u
uHpopmaruka" u 010300 "dynnamenTanbHas nHGOpPMATHKA ¥ HHPOPMAIHOHHBIE TEXHONOTHH"
/' A. C. AuToHOB ; MOCKOBCKH# rocyqapCTBEHHEIM yHuHBepcuTeT nmMeHH M. B. JlomoHOCOBa
(MI'Y) ; aBt. npenuci. B. A. CagoBrnumit.— Mocksa: MockoBckuit yausepcurer (MI'Y), 2012
— 339 c.: un. — (CynepkoMnbioTepHoe o0paszoBanue) .— Bubmmorp.: c. 333-3341 — ISBN
978-5-211-06343-3.
2. OcHOBHI MapalIENEHOro MPOTrPaMMHPOBaHus [DnekTpoHHbI pecypc] / Boraués K.IO. - M.:
BUHOM, 2013.
3. ®egorob W.E. Mogemn mnapauieabHOr0 TpOrpaMMHPOBAHHUS [OnexTponnsni pecypc]/
®@eporoB U.E.— OnektpoH. TekcToBble qanabie.— M.: COJIOH-IIPECC, 2012.— 384 c.
4. IlapamnensHoe mnporpammupoBanue Ha C++ B geiicteum. IIpakTnka p%upaﬁomn
MHOTOIIOTOYHBIX NIPOTpaMM [DneKTpoHHbIA pecypc] / OnTonu Yuissame ; Ilep. ¢ aurn CinHKuH
A.A. - M. : IMK TIlpecc, 2012.
0) nonmo/IHUTEIbHAN JINTEPATYPA:




1. Kymixos W.M. Texnomorun pa3paGOTKH OpOrpaMMHOrO  OOECHEUEHHS IS
MaTeMaTH4YeCKOro MOJEeNHpoBaHHs (H3MYeckux mporeccoB. Yacte 1. Hcmonn3oBanme
CYNEPKOMIIBIOTEPOB, OCHALICHHBIX TIpa@HUYECKMMH YCKOPHTEISIMH [DJIEeKTpOHHEBIM pecypc]:
yueObHoe mocobme/ Kymmkos WM.M.— DOrnektpoH. TexcroBele aaHHbie.— HoBocmGupek:
HoBocuGupckumii rocynapcTBeHHEI! TeXHHYECKHH YHIBEpeHTeT, 2013.— 40 c. ‘
2. Mogenn pacrpeneneHHBIX BhMHCICHHHR [DnekTponusni pecypc] / Tomopkos BB. - M.
OU3MATIJINT, 2011.

3. Texuomorns CUDA B mnpuMmepax: BBEJEHHE B NPOTPAMMHpPOBAHHE TIPAPHUECKHX
nponeccopos [Onexkrpornst pecype] / Canmepe Jx., Kanapor 3. - M. : IMK Hpecc,T 2011.

B) Ilporpammuoe o6ecneenne u MHTEpHET-pecypebI:

1. JlaGopatopus IMapannensHbIX HHQOPMAIHOHHBIX TEXHOJIOTHI Hayuysno-
HCCIIe/IOBATENIECKOrO BEIYMCIUTENBLHOTO IIeHTpa 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 crangapra MPI: http://www.mpi-forum.org/docs/docs.html.

8. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHME JUCIUIJIMHBI
JlexnmoHHEle ayMTOpHH, OCHAINEHHEIE JOCKOM (VI MeNa WM MapKepa), SKPaHOM s
IIPOEKIIMOHHBIX CHCTEM, IPOEKTOPOM H HOYTOYKOM.
AynuTopHM IS IPOBENCHHS 3aHATHI, OCHAIUEHHBIE COBPEMEHHBIMH IepCOHATEHBIMH
KOMIIBIOTEpaMH, 06bEINHEHHBIMH B JIOKATBHYIO BEYMCINTENBHYIO CETh H YKOMHJIGKTPBaHHBIMI/I
HEOOXOIMMEIM CHCTEMHBIM H IIPUKJIAIHBIM OPOrPaMMHBIM 0GECIIeIeHHEM. 1
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