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1. HEJIM OCBOEHUA TUCIUILINHBI
IToTpeGHOCTE permeHus CI0XKHBIX IPHKITATHEIX 381184 ¢ GOTBIIAM 0GBEMOM BEUHCIIEHH
H IPHHIMNHATIBHAS OrPaHAYCHHOCTh MaKCUMAIbHOTO OBHICTpOfeHcTBHS "Kiaccuueckux” - 1o
cxeme ¢on Helimana - O9BM npuBenu X mOSBICHHIO MHOTOIIPOLIECCOPHBIX BBIYUCIHTEILHBIX
cucreM (MBC). HcmomesoBakme Takux CpeicTB BHIMHCIHTENSHON TEXHHKH IO3BOJISET
CYMCCTECHHO yBEIMIMBATE IIPOM3BOAUTENBHOCTE OBM mpu mo6oM CyImecTBYIOIEM ypoBHE
PasBATHS KOMIIBIOTEPHOro oOopyAoBaHMA. Ilpu 3ToM, omHAKO, HEOGXOIUMO "mapaytensHoe"
0000IMeHne TPaAUIHOHHOM - TTOCIE0BATENLHOMN ~ TEXHOIOTHI pemennsd 3aga4d Ha OBM, Tak,
IHCTICHHEIE METOABI B Ciiydae MBC 0IDKHBI TTPOEKTHPOBATHCS KaK CHCTEMBI IAPAIUIENBHBIX 1
B3aHMOJICHCTBYIOIIUX MEXTY COGON IPOLECCOB, OMYCKAIOMMX HCIIONHEHHE Ha He3aBHCHMELX
nporeccopax. IlpuMenseMsle aNrOpUTMHYECKME H3BIKH M CHCTEMHOE IIPOTrPaMMHOE
obecrieueHre JIODKHEI 0GeCIeunBaTh CO3/IAHNE NAPAILIENbHBIX MPOrpaMM, OPTraHHU30BBIBATE
CHHXPOHU3AUMIO H B3aUMOMCKIIIOYECHHE aCHHXPOHHBIX IPOIIECCOB U T.1I.
IIpenMeToM paccMOTpPEHMS HACTOANIETO Kypca M SBISETCS H3YyYCHHE MEPCUHCIIEHHOIO
Kpyra BOmpocoB. Llens Kypca COCTOMT B H3IIOXKEHHH MATEMAaTHYECKHX MOZENEH W METOIOB
TIapajuIe/IbHOTO  IPOrpaMMUPOBAHHA IS MEOTOINPOIECCOPHBIX BBIYMCIHTENHHEIX CHCTEM, 4
TaK3E IPAKTHICCKOE OCBOCHHE PHEMOB 1 TEXHUK Pa3paGOTKH [ApaIETbHEIX IPOrPAMM.

2. MECTO JUCIIMIVIMHBI B CTPYKTYPE OIIOII BO

HMucturana «[lapamiensHoe mporpaMMHpOBAHUE» HAXOMUTCS B BapUAaTHBHOM YacTH
OCHOBHO¥ Ipo¢ecCHOHATBEHON 00pa3oBaTeIbHOM NPOrpaMMBI ¥ OTHOCHUTCH K JUCIIUILUIMHAM IO
BEIOODY.

JMCUMIUIMHA  JIOTHY9eCKH ®  CONEP)KATEIBHO-METOINMYECKH  CBS3aHA G paIoM
TCOPETHHECKHX NMCUMIUIAH M HPAKTHK NPEIIECTBYIOMEro mepuoa oGydeHus (Apxutekrypa
KOMIIBIOTEPOB, AJIFOPHTMEL M AJITOPUTMUIECKHE S3BIKH, Teopus BEMHC/IMTENBHEIX IPOLIECCOB U
CTPYKTYp, CTPYKTYPEI M aNrOPHTIMEI KOMIBIOTEPHON obpabotku nammpx, CHcTeMHBIE H
MaTEMaTHICCKUEe OCHOBBI CYNIEPKOMIIBIOTEPHBIX TEXHOJIOTHI). J{IIsl YCIEIHOTO OCBOEHHS Kypca
CTYICHTBI JIOJDKHBI: 3HATH YCTPOMCTBO M NpMHIMIEI (yHKuMOHHpoBaHMs DBM, nMmers
IpeACTaBNIeHne O 0a30BBIX aNTOPHTMAX M CTPYKTypaX AaHHBIX, YMETh HIPUMEHATE S3BIKA
IPOTPaMMHPOBAHHS BBICOKOTO YPOBHS.

Aucounana  GopMHEpYeT 3HAHHS ¥ HaBBIKH, HEOOXOMUMEIE B MIPaKTHYECKON
AEATENLHOCTH KBANM(QUUUPOBAHHOTO CIENHAINCTA, H3Y4AeTCs B KOHIIE TEOPETHYECKOro Kypca.
B pamkax yue6HOro mpouecca oHM MOryT GEITH HCIONB30BAHEL IIPH NOATOTOBKE BBIITYCKHOM
KBATM(HKAIIMOHHOMK PaGOTEL

3. KOMIIETEHIIUA OBYYAIOIIIEI' OCSl, ®OPMUPYEMBIE
B PE3VJIbTATE OCBOEHMSA JUCIUITIJINHBI MOaYJIA)
B pesynbTare OCBOGHHS IMCUMIUIMHEI OGYYaiOmuitcs MOIDKEH JIEMOHCTPHPOBATH

CIIEAYIOIHE KOMIIETEHIUH:

¢ TOTOBHOCTBIO 4HANU3UPOBATE MPOOIEMBI ¥ HAIpPABICHUS PA3BUTHSA TEXHOIOTHI
porpammuposanus (OIIK-3);

® CIOCOOHOCTBIO HPUMEHATH B NMPOYECCHOHATLHON NeSTETbHOCTH OCHOBHEIC METOIBI U
CPCACTBA aBTOMATU3ALMM INPOCKTHPOBAHHSA, IPOM3BOACTBA, HCHBITAHMH W OIEHKH KauecTBA
nporpaMmuoro odecnieuenus (OITK-4).



B pesynbrate OCBOGHHS IHCUMIUIMHEI OGYHaroIMuifcs OJKEH JIEMOHCTPHPOBATH
CIICI(YIOIIHE Pe3yJIbTATE 00Pa30BAHUS:

3uare:

KIACCH(QHUKAINIO  pacIIpeeeHHbBIX
IOBBIICHUS IIPOM3BOAUTEIBHOCTH  BBIYUCIHTEIbHEIX

CHCTEM,

napawiensHex anroputMos (OITK-3, OIIK-4);

BEMMHCITHTEIBHBIX

IoaxXoabl

CHCTEM, METOJEI
K IOCTPOCHHIO

2. YMeTb: CaMOCTOSTEILHO H3BJICKATh IIOJIC3HYIO Hay4YHO-TEXHHYCCKYIO HH(I)OpMaHI/IIO us3

Pa3/InYHbIX HCTOYHUKOB, IIPIMEHSITH H3Yy4YCHHBIC METOJRI IIPH IIPOCKTHPOBAHUU paCHpeENeICHHBIX

anroputmos (OIIK-3, OITK-4);
Birajers: HABBIKaMH UCIIOIB30BAHUS COBPEMEHHBIX CPELCTB PeIIECHUS BEIYUCITUTELHEIX

3.

3ajiad JUIsl CUCTEM ¢ pacnpeenennol mamarsio (OIIK-3, OITK-4).

4. CTPYKTYPA U COJAEP)KAHUE AACHUAILIMHBI (MO Y JIST)
O61as TpyR0eMKOCTE TUCITUILTHHEL COCTABIIIET 5 3a9eTHRIX eaunaurl, 180 uacos.

Bugnr y:e6Hon paboTHI, DopMBI TeKyImero
1otota O6pem KOHTpOJIA
CaMOCTOATENbHYIO paGoTy .,
y4eOHo# YCIIEBAEMOCTH (10
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it e — S| = o NpUMEHEHHEM cemecmpa)
S| T8 | « £l a, | MHTepaKTHBHBIX ®opma
Elg Bl o | ¥ MeTOIOB (B [POMEKYTOHOM
1> E s 9 [= ™ ~ y
CHES % =SS O = qacax / %) aTTecTall|y (70
ol =i m cemecmpam)
1. | Lenu u 3agaun
napajuienbHON 6 1 4 |—|—1| 6 2/50
06paboTKH TaHHEBIX
2. | IlpuHIumne: PetiTunr-
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CHCTEM
3. | Mogenn
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BEIYUCIIATENBHEBIX
cACTeM PeiiTiar
4. | [TpuHIAIEL
paspaborxu KOHTpOJIb No2
apaUIeITbHBIX 6|56 | 6| —| 6|14 6/50
ITOPUTMOB U
IIpOrpamMm
5. | Cucremsr paspaGorku
I1apaJIIeNIbHBIX 6 |68 |8 |—| 6|20 6/42
IpOrpamMm
6. | Ilapamtensusie
YUCJICHHBIC Petitunr-
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337184
BBLIMHCIIATEIBHOM
MaTeMaTHKH
Bcero: | 6 9 [36|—1]27]| 90 |KP 31/49 Ox3amen (27)




JIEKIIUN

1. et u1 3a02a49n BBegeHUs apauiIeJJbHOH 00paboTKH JaHHBIX

1.1. Heo0xomumocTn

Orpanuvenne MakCHMANBHOH IIPOH3BOAUTEIHHOCTH OJIHOIIPOIIECCOPHBIX  OBM.
HocrosHHas HEOGXOXMMOCT pelieHHS 3ajay, NPEBBIMAIOINUX BO3MOXKHOCTH COBPEMEHHBIX
9BM (npoGremer "Goiupmoro BEIzoBa"). HeoGXommMOCTh KOJIEKTHBHOIO peXHMa pemeHus
3a7a4. ABTOMATH3alMs YIPABICHHS DACTIPECTCHHBIX TEXHHYECKHX CHCTEM. TeXHMYECKHE
TpeGOBAHKS 110 CHIKSHHIIO CTOMMOCTH ¥ HOBBIIICHHAIO HAIeKHOCTH.

1.2. UcTopus BBefenns napajLieu3Ma

ENIAC, IBM-701, 704, 709, ATLAS, CDC 6600, 7600, ILLIAC IV, Cray-1, Dns6pyec.

1.3. Pasamyne MHOr03aaa4HbIX, NAPA/LIEIbHBIX M pacnpeneJeHHBIX BHIYHCICHUIT

1.4. IIpoGaemMpI HCHOIB30BARMS NAPALISIH3IMA

CyIiecTBOBanKE IIOCIEOBATENBHEIX  AJTOPHTMOB (3akoH Awmpans). IloBbImeHue
IPOUSBONATENILHOCTH  TIOCIENIOBATENILHEIX  KOMIBIOTEPOB  (3akoH Mypa). Ilotepn Ha
B3aUMONEHCTBHE M Ilepefiady JAHHBIX (rumoresa MUHCKOro). BEICOKAaS CTOHMOCTS
HapalenbHbIX cucTeM (3akoH ['poma). "TlocienorarenbHOCTD" CYIMIECTBYIOLIUX aNTOPUTMOB H
IpOTpaMMHOr0 obGecnedenus. 3aBHCHMOCTE 3((PEKTHBHOCTH ApAJIENBbHBIX BBIYHCICHHN OT
ydeTa ocoGeHHOCTeH ammapaTypsl. CIOXHOCTE paspaGoTKH napajjIeIbHbIX aJTOPUTMOB.
TpynoeMKoCTh IPOBEPKH NPABUIHHOCTH MAPAILIENEHEIX IIporpamm.

2. llpuHnMIBI HOCTPOEHNS MAPAJLIEIBHBIX BHIYHCIHTEILHBIX CHCTEM

2.1, ITyTu gocTReHHS DapaJIIe/IH3MA

DYHKIHOHANBHBIE BEIMHCIMTENbHEIE  YCTPOICTBA. MtuoroyposreBass u MomymbHas
naMATb.  KOHBeiepHBIE W BEKTOpPHBIE  BLIYUCIICHHS. IIpomeccopuble  MarpHmpl.
MHOIOIIPONIECCOPHBIE BEIMMCITUTENEHBIE CHCTEMBI ¢ OOmel u paclpeneneHHON MaMATBIO
(MyJI5TUIIPOIIECCOPEL B MYTBTHKOMIIBIOTEPEL). Muxponpoueccoprsie cucTeMEr.

2.2, Cr1oco6b1 MOCTPOEHNS MHOTOIIPOIIECCOPHBIX BLIMHCIUTEILHBIX CHCTEM

CxeMbl KoMMyTanuy (LONHAS KOMMYyTauus - oOMas aMATh, IEPEKPECTHEIE
KOMMYTATODEI, JTOKAJILHBIE CXEMBI KOMMYTAIUH - OOIas IIMHA, PENIETKH, KIAcTepsl). AHAIH3
[apaJUICTPHBIX aIFOPUTMOB M TUIIOBBIC TONOJIOTWH CXEM KOMMYTAIIMH — KOJBIO, JIMHEHKa,
PCIICTKH, TONHEIA rpad, ruiepky6, Top, AepeBo. ANIapaTHAs peald3anis H IIporpaMMHas
SMYJIAIHS TOTIOJIOTHA,

2.3. Buasl napauie/ibHbIX BEIMHCANTEILHBIX CHCTEM

CynepOBM. Muoronponeccopsble  BEMHCIHTEIBHBIE  KOMILICKCED (MBO).
Muoromamunnsie BEMUCIMTENbHBIE KOMIUIEKCEL Cet DBM.

lIpuMepe! COBPEMEHHBIX BBHICOKOIPOM3BOIMTEBHLIX BEYUCIATEILHEIX CHCTEM (Cray
T932, IBM SP2, HP Exemplar, ASCI RED). CynepKOMITBIOTEPHbIE BEIMUCIATENBHBIE CHCTEMEI
B Poccumn.,

2.4. Kinaccudpuxanug MBC

Cuacrematukn ®@nunna u Illopa. IToTokd naHEBIX (xomang). CTpyKTypHas HOTarms
Xoxnu u Jxecxoyra.

2.5. Onenka npouspogureasHocTH MBC

O6mee BeIpaxxeHHe IS OIEHKH IPOU3BOOUTEIFHOCTH 1N pasHoro tuma MBC,
Makcumanbhas — (MEKOBas)  IPOU3BOAMTENBLHOCTH.  CTElleHD napamrenusmMa  (IuIaHa
TIOTYIPOU3BOAUTENLHOCTH). Y IENbHAs MPOM3BOAMTENEHOCTD, SHAYCHHS IOKA3aTeNeit s pina
MBC.

3. MogenupoBaHue ¥ aHAIM3 NAPALTEALHBIX BHITHC/CHUH



3.1. Moae/m Napa/LTeJbHBIX BLIYHCJIUTEILHBIX CHCTEM

KoMmnbioTep ¢ HEOTpAHMYEHHBIM —MapalIe/I3MOM (mapaxomnberorep).  Mogenu
MHOTOIIPOIECCOPHBIX CUCTEM C OOWeH M pacHpeneneHHON HaMATBi0. Mogens KoHBeHepHOM
CHUCTEMEI,

3.2. Mopeas anroputma B Buae rpada "omepans - onepanuu’"

IIpencrapnenue anroputMa B Buje rpada MOTOKA JaHHBIX. Pacmucanme HapaIebHBIX
BerHCIIeHAH. [lokasarens BpeMeHHOM cloxHOCTH anroputMma. OLEHKAa BPEMEHH BBHIOJIHEHHUS
aIrOpUTMa JUIL apaKOMIBIOTEpa (IpeAeIbHOE pacnapalie]MBaHue) U JUTS CHCTEM ¢ KOHSUHBIM
KOIMYECTBOM ~IIPOLECCOPOB. 3aBUCHMOCTh OLEHOK OT TONOJOrMM rpada aaropurMa u
HEOOXOJIMMOCTh  ONTHMH3AlUMM  CTPYKTYpPHl rpada. CIocoGhl MOJIyYEHHUs] ONTHMAIBHOTO
pacluCaHus BEIYHCIICHUIT,

3.3. Mopesb mapanie bHbIX BRIYHC/IeHHH B Bujie ceTH Ilerpu

OcHoBHbIe HOHSTHA Teopun ceTeii [lerpu. Vcnons3opanme cereit IleTpu s onmcanus
HapajuleNbHBIX BHYUCICHUHA. J[eMOHCTpalis OCHOBHBIX NPOGJIeM IapamielbHbIX BEIMHCIICHHI:
CHHXPOHM3AIHsA, B3AHMOUCK/IIOUEHHE, GJIOKHPOBKA (TYIIHKH).

3.4. Moaesib mapaiieJLHbIX BEIYHC/IeHHH B Bajie rpada "npounecc-pecype'’

Honsitwe mponecca. CHHXPOHM3AIMS NAPALIENHHEIX HPOIECCOB. AnmnapaTt coGBITHI.
[Tpumep peanm3aniy B oneparmonHoi cucreMe Unix.

BsanmounckmoyeHne mHapaueNsHBIX IponeccoB. KOHIemmus pecypca. MexaHH3MEI
B3aMMOUCKIIOUCHHUSA: anroput™ Jlekkepa, cemadopsr (JlefikeTpa), Morutops (Bupr). IIpumeps:
PCILICHYS CTAHAAPTHEIX 3a[ja4 B3aUMOHCKIIOYEHHU: KONBIEBO Oydep, mpobneMa "dnraTeny u
nucarenu",

Bzanmopefictere mapamnenbHBIX IIPOIECCOB TOCPEACTBOM —MEXAHH3MA nepeaadn
coolmmeHui. MexaHu3MbI Iepeaadn: OY€pENH, IOYTOBBIE SMMKH, MOPTHL [IpuHIMI pangeBy B
sa3eikax Ana u OKKAM.

IIpoGiemsr  B3ammoneifcTBust mpouecco. IlomsTwe Tymuka u YCIOBUSL  €ro
BOSHUKHOBEHHS. IIpenoTBpalienne TynukoB. AnroputM Gankupa. OGHApyKeHHE TYIIUKOB H
BOCCTaHOBJICHHE COCTOSHHS MPOIIECCOB.

MHuorosanaunsrii pexam paGorst 9BM kak wacTHBIH crygait napajijiesIbHON 00paboTKH.

4. Ilpunnuns pa3paéoTKa NapalieNbHbIX AJTOPHTMOB H nporpamMm

4.1. Ouenka 3¢ pexTUBHOCTH NAPAIETbHBIX BLIYUC/ICHHIT

IToxazatenn sdpdexra pacnapaieTHBaHus (yckopeHwue). A¢pexTrBHOCTL
UCIIOJIb30BAaHUA BBIYHCIUTEILHON CHCTeMBL. CmocoOB! OLIEHKH mokaszareneii. OCHOBHBIE
XapaKTCPHCTUKM BBIYHCIMTENBHOM CHCTEMBI, BIMSIONIME HA BEIWYMHBl YCKOPEHHS U
s dexTuBHOCTH (apXHTEKTypa, KOJIMYECTBO HPOIECCOPOB, TOMONOTHS KAHANOB nepenavn
JAaHHBIX).

4.2. Ouenka KOMMYHHKANHOHHON TPYA0€MKOCTH HAPA/LIEILHBIX aJIropuTMOB

XapaKTepPUCTHKH TOMOJOTHH CETH Iepefaud JAHHHIX. AJTOPHTMbI MapIIpyTH3AIUH.
Meroner nepenaun nanHbIX.

AHanmu3 TPYNOEMKOCTH OCHOBHBIX ONepaluii Tepeladd IaHHBIX. Ilepenaua nmanHBIX
MEeXIy IByMa mnponeccopamu ceTd. OINMHOYHAT M MHOXECTBEHHAS pACCHUIKA COOOIIEHM.,
Onepanus MUKINYECKOTro COBHTA.

Merozpl  JIOTHYECKOTO  TIPEACTABICHUS TOMONOTHH —KOMMYHHKALMOHHOM CpeIlbL.
OtrobpazkeHne KobIIEBOH TOIOJIOT MY H TOIONIOTHH PEIIETKH Ha THIICPKY6.

4.3. YpoBHM pacnapa/iieJJMBAHUSA BbIYHC/ICHHI



PacriapannenuBanyue BBMHCNCHMM HA YpOBHE KOMAHJ, BHIPAXCHHIL, IIPOTPaMMHBIX
MOMyJIeH, OTAEIBHO BRIIOIHIEMEIX 3a]IaHKH.

4.4. ITanbI NOCTPOCHHS NAPAIEIBHBIX AJrOPHTMOB H IPOrPAMM

Bribop mapamiensHOro anropurMa. Peanmsauds aaropuTMa B BHIE IapaUIeIBHOMN
nporpammsel. [locTpoeHne HCIONHAEMOM NpOrpaMMbl Ui NapalICNbHON BBIMHCIHTENHHOM
cucremsl. Ilapamiensaoe ucmonHeHMe MAIMHHHON mpOrpaMMbl. YacTHEIE MOCTAHOBKH: BBIGOD
ONTHMAJIBPHOIO ANrOPHTMa JUIA KOHKPETHOH BBIYMCIUTEIBHOM CHCTEMBI, HAXOXICHHE
HAUJIy4Iled TOIOJOTHA BHLIMHCIHTEIBHOR CHCTEMBI NS pEIleHHs ONpemeNeHHON 3amaun,
pacnapauieIMBaHue CYINECTBYIOWET0 alrOPHUTMA.

4.5. Texnomora4ecKne acneKTsI pacnapa e IHBAHAN

JleKOMIIO3ULKs ANTOPUTMA HA MAPAILICIBHO HCHONHSIEMBIE (PATMEHTH BBIMHUCIEHUH.
Pacmpenenenne 3sajammli 1m0 mpomeccopaM H  OamaHCHpoBKa. CHHXDOHM3aUHS U
B3aHMOHMCK/IIOUeHHE, OpraHu3aiiisa B3auMOACIHCTBI.

5. Cucrempl pa3paboTKH Napa/LIeIbHBIX NPOrPaMM

5.1. Cosnanue cHenHAIH3HPOBAHHBIX SI3LIKOB MPOIPAMMHPOBAHHS

Anroputmudeckuit 361k OKKAM. OGImas XapakTepHcTHKA TpaHcneroTepa. KoHnenmust
nporiecca B OKKAM. MeTosibl KOHCTPYHPOBaHHS ArperdpOBAHHEIX IIPOLECCOB. [IpunanEIET
nepefiauv JaHHBIX MexXAy mpoueccamu. IIpumep mporpaMMm Ha aIrOPUTMHYECKOM S3BIKE
OKKAM,

5.2. Pacmupenude cymecTBYIOMHX A36IKOB NPOTPAMMHPOBAHHS

OOmass xapakTepuCTHKA IapaUIeNbHBIX PACIIMPEHHH ANrOPHTMHUYECKOTO S3BIKA
Qoprpan.  ABTOMaTHYecKas  BEKTOpU3alMsd H  paclapalic/iBaHHe. [Tpobnemuo-
OPHEHTHPOBAHHBIE KOMITHJISTOPHI.

Obwas xapaxrepuctuxa craumapra OpenMP. CosmaHue NapaUTeNbHBIX O6JACTEi.
Pasjenenvie  BRIYMCIMTENBHON Harpy3sKm Mexay IOTOKamMu. PaGoTa ¢ JaHHBIMA.
Cunxponnsanus. OYHKIMH H IepeMeHHble OKpyxXeHHs. CpaBHHTEIbHAs XapaKTepUCTHKA
IOJIXOZI0B  TTAPAILIEILHOTO IIPOIPaMMHPOBAHUS JUIL CHCTEM C pachpefeleHHod u olmeif
HIaMSTBIO.

5.3. PazpaGoTka cnequaM3HpOBaHHLIX GHGIHOTEK

Cucrema PVM. Kornenmus napaiiensHoi BEPTYanbHON BEMMCIUTENLHON MAIIHHEI 1
©¢ IPEACTABICHUE B BU/IE PACIPE/ICIICHHON HEOJHOPOXHON CHCTEMEI KOMIIBIOTEPOB.

llpencraBieHue MHPOTPaMMHOM CHCTEMBI HA BHPTYaIbHOM MamuHe, OCHOBHEIC
IIporpaMMHBbIe IPUMHUTHBEI ccTeMbl PVM. Ipumep ucnonssoBanus.

Cucrema MPIL  OOGmas xapakTepHCTHKA. Ilognepxxka Mojenw B3auMOEHCTBUS
NapayyiebHBIX BRMUCIMTENEH IPH IOMOIIM Iepesiadn cooOmeHni. OCHOBHEIE IPOTrpaMMHEIE
npuMHTHBEI cucteMbl MPL. [Ipumep ucnons3osanust.

OpraHusauus BEIMHCIIEHHH HAa MHOTONpPOLECCOPHOR cmcTeMe Parsytec PowerXplorer.
Mcrons3oBanre TEXHONOTHH KPOCC SMYISLMH NP pa3paboTKe MapaUIeibHBIX IIPOTPaMM.
KoHnenuus BHPTyalbHEIX IIPOLIECCOPOB ¥ KAHAJIOB Tepefaud JAHHBIX. BupryansHbie
TOIOJIOTHH CHCTEMBL: KOJIBIIO, JIMHEWKa, 3B€3/a, pPelleTKa, AepeBo. OCHOBHbIE MPOrPaMMHBIC
IpUMUTHBEL [IpuMep ucmoas3oBanms.

6. TlapajutesbHbIe YHCICHHbIE AJATOPUTMBI VISl pelIEHHs] THIOBBIX 32724
BBIYMC/INTE/ILHOH MATEMATHKH

6.1. O0mue crocoGhl pacnapa/IeIABAHAS AJTOPHTMOB



Beusisiienve yHKIHOHANLHOM HE3aBHCHMOCTH OTHAENBHBIX ()ParMEHTOB alrOPHTIMA
(mapayurenusm komann). 'eoMerpudeckoe pasjieneHHe BHMHCIEHHE (TApalleqn3M JaHHBIX).
Hepapxuueckas 1eKOMIO3UIUSL 00paGOTKH JAHHBIX.

6.2. Opranmnsanus Napa/lIeJLHOr0 HCIOJIHEHHS PEKYPCHBHBIX BLIYHCIEHHUI

IIpoGieMa pexypCHBHON 3aBHCHMOCTH 3TamoB o0paGoTKH DaHHBIX. KackamHas cxeMa.
Honxox mns nosyYenus aCAMOTOTHIECKH HEHyeBoit apdextusHocTH. Meton Oytca. Ilpumep
IUIS BEIYUCIICHNS YaCTHYHBIX U 001Iel cyMM.

6.3. Ilapa/ie/IbHbIC YHCICHHBIE AJTOPHTMBI JIMHEHHOI aare6pnI

Crocobpl  pasOmeHns MaTpul (TOPM3OHTANbHAS, BEPTHKAIBHASA, OJIOYHBIE CXEME).
Metonpl BBMHCIEHHMS NPOU3BENEHHS MATPHUIl C HCIIOJIB30BAHUEM PAa3HBIX CXeM pasOHEHHS
Marpun. OOecriedeHne MpeAENBHO JONMYCTHMOro mapamienusma. OGpalieHHe MaTpHII,
[TapannenbHBIE METOIBI PEILCHHS CHCTEM JINHEMHBIX yPaBHEHHIA.,

6.4. Ilapaurenbuple 4YHCICHHbIE AJrOPHTMBI pemieHHst AU pepeHIHATLHBIX
YPAaBHEHH# B YaCTHBIX MPOH3BOIHBIX

[lapamnenshad  peamusanus HPAMBIX M HTEPAlMOHHBIX  METOJOB  PEINCHHS
AuGGepeHIMaNbHBIX YPaBHEHHH B YaCTHBIX IPOM3BOAHBIX. AHANH3 PAa3HOCTHBIX CXEM JUIS
3¢ dekTUBHOTO pasencHust 06IacTH ONMpeAeeHIs PelaeMbIX 3a/ad.

6.5. Ilapa/utesibHBIE YHCAEHHBIE AJIMOPHTMBI MHOTOMEPHOH MHOT0IKCTPeMAIbHOM
ONTHMM3aIHI

XapakTepHCTHYECKas CXeMa IMPEACTaBJIeHHS METOJOB INOOAIBHOrO momcka. OOmimii
NPHHIKIL pacnapalienuBaHus MeTojoB. OneHka 5pQeKTHBHOCTH BBEICHHS MApalICIU3MA:
s dexTuBHOCTE U Ge3b130bITOUHOCTh. CHHXPOHHEIE W aCHHXPOHHBIE BApHAHTE ANTOPHTMOB.
Onpenesnenre HAMITYYIIEX TOMONOTH BEIMUCIHTENBHON CHCTEMBI JUIS Pean3allii METOIOB.

JJABOPATOPHBIE PABOTEI

1. Paspaborka mnapaileJLHBIX IIPOTPaMM € HCIOJL30BaHHEM HHTepdeiica
nepegaun coodmmennii MPI

Munu-MPI (cTapr, ¢punum, nepenaua u mpreM cooOmenmit).

Ipumep 1: HawaneHas mapannemsHas mporpamMma (I€4aTh MAEHTHOHMKATOPOB
IPOLIECCOB) - 3amycK (NOKANBHEI, pacmpezeseHnbii). ONeHKa BpPEMEHH BBIIOTHEHUS
IPOTPaMMEI, CHHXPOHHU3ALHU, KOJUIEKTHBHEIC OIIEpPaIlnH.

ITpumep 2: UYmcneHHOe HHTETPHPOBAHHME- CO3JAHME IIPOEKTA HA OCHOBE TOTOBOTO
HCXOJIHOT'0 TEKCTa [IPOrpaMME], HACTPOHKa OIIIMI, KOMITHIIALHAS, 3aIyCK.

[Ipumep 3: CrangpHoe Ipou3BEICHIE BEKTOPOB (CAMOCTOATENLHOE 3a4aHue 1).

2. TlpakTHKyM no pa3paboTKe Hapa/UIeALHBIX AJITOPHTMOB M HPOrpaMM s
pemenus 3a5a4 BbIYHCIUTENLHON MATEMAaTHKH

O630p 6ubmmoTexu MPI: ycTaHOBKa, HACTPOMKA, cXeMa GyHKIHOHUPOBAHHSL.

[Tpumep 4: Pemenme 3amau pacmosHaBadus 06pa3oB (BBITONHEHHE 3aJaHMS IIOJ
PYKOBOJICTBOM IIPEIIOAABATENIS ).

HpumMep 5. YMHOXEHHE MaTpPHII, JIEHTOUHBIN aITOPATM (CAMOCTOATENBHOE 3a1aHHE 2).

IIpumep 6. YMHOXEHHE MaTpHIl, GIOYHBIE CXEMBI PACIPENENEHAS JAHHBIX (AIrOPHTMEL
®oxca u Kennona).

3. IIpakTHKyM N0 HCNOJIB30BAHHI0 OMOAMOTEK IapaLIeJbHBIX MeroxoB ParaLib
AJIA pelIeHusl 32129 BHIYHCIHTEILHOM

O630p OGuGimmorexn Paralib: HasmadeHme, Knaccel pemaeMbIX 3ajay, MPHHITAIEL
pa3zpaboTKH.



lpumep 7. Oynxuuu Gubmuoreku Paralib mis yMHOMEHHS MATPHMI[ IIPH GIOYHOM
criocobe pacnpeneneHds naHHBIX" (anroputmel @okca u KeHHoHa): cxema peanuzanyu,
TeOpeTHYECKas OLeHKa S3(QEKTHBHOCTH, BEIYHCIUTENBHEIE SKCIEPHMMEHTEL

AHany3 WHTEHCHBHOCTH IIOTOKOB I[I€peJaud JaHHBIX, OCYIIECTBIAGMBIX B XOJE
[IApAJUICBHBIX BBIYUCIICHMN B CHCTEMAaX C paclpelefeHHOM IaMSAThIO, C HCIOJB30BAHHEM
HHCTpyMeHTanbHOI 6ubnuorexn ParaScope.

4. IIpakTuKyM no ouenke 3(pGeKTHBHOCTH MAPAIIIENLHBIX METOIOB /IS PA3HBIX
TOMOJIOTHii MHOIOIIPOIECCOPHBIX BHIYMCINTEILHBIX CHCTEM

XapakTepucTrKa porpaMmHol nadoparopun Paralab kak HHTErpHpPOBAHHOM CHCTEMSBI
JUIs IIPOBEJICHUS BBIYUCIIMTEIBHEIX 3KCIIEPHMEHTOB C MapalICIbHEIMA METONAMHM [UIS OICHKH
uX 3¢ eKTHBHOCTH:

* MogemnpoBanyue MHOTONPONECCOPHBIX BHIYMCIMTENBHBIX CHCTEM (BRIGOp TOIOIOTHH,
3a/laHA€ KOJIMYECTBA M IIPOU3BOJUTENBHOCTH IIPOLECCOPOB, BEIOOP MeTO/A Iepenaydn
JaHHBIX U 3aJ[aHie KOMMYHHMKAIMOHHEIX XapaKTEPUCTHK CETH),

e Ompenenenne Kacca pelaeMbIX 3a1a4 U 3a/IaHKe IapaMeTpoB 3a1adH,

* Bri0op mnapaiienbHOr0 MeTOJa peINCHHs 3aja9d W HACTPOHKa 3HAYeHHH ero
apaMeTpoB,

* VcraHOBKa rpaQuuecknx MHIMKATOPOB It HAaGIONEHHUS 3a IPOIECCOM MApalIelbHBIX
BBIYMCJICHHA (COCTOSHME NAHHBIX HA IIPOLECCOpax CHCTEMSI, Mepeaya HHPOPMALH IO
CETH, TEKyIlad OICHKa PELICHUS HCXOHOH BEUMCIUTENBHOM 3a1a4n),

e lIpoBefeHMe OSKCIEPHMEHTOB B PEXXHME HMMHUTAIMM BHIYHMCICHHI, [OINATOBHIM,
NIOC/ICAOBATENBHBIH (HEMPEPBIBHBIN) M MUKIMYeCKH (CepUMHBIA) CIOCOOH! IPOBEACHHS
9KCIIEPUMEHTOB; OJHOBPEMECHHOC BBHINOJIHEHHE HECKOIBKHX JKCIEPHMEHTOB B PEXKHME
pasfeNeHusl BpEMEHU JUIS PasHbBIX BAapHAaHTOB TOIIOJIOTHH BBIYHC/IMTENBHON CHCTEMB,
[TapaMeTpOB 3a/1a4H, KOJIMYECTBA IIPOLECCOPOB H T.1L.,

* AHaIU3 Pe3yNbTaTOB C MCIOIL30BAHUEM CBEAEHMI U3 KypHAla SKCIIEPHMEHTOB; OLIEHKA
BPEMCHH PpEHICHUSA 3aJa4 B 3aBHCHMOCTH OT pPa3sMEPHOCTH 3a/layd U KOJNMYECTBA
TPOLIECCOPOB; MMOCTPOCHUE 3aBUCUMOCTEH yCKOPEHHUS M 3G ()eKTHBHOCTH HapaienbHbIX
BBEIYMCJICHUI,

¢ [IpoBefieHHe OKCIEPUMEHTOB B DPEXHME PEANTbHBIX IIApAUIEIbHBIX BEIUHACICHHIL,
BBITOJIHCHHE NTapajllIebHEIX IPOrPaMM B BHJIE MHOXKECTBA HE3aBUCHMBIX IIPOIECCOB HA
OIHOM IIPOLECCOpe; YAAICHHBIM JOCTYI K MHOTONPOIECCOPHOM BHIYUCIMTEIRHOM
cHCTeME (KIacTepy); CpaBHEHHE TEOPETHYECKHX OLEHOK M PE3YNBTATOB PEalbHbBIX
BBIYHCIIMTENBHEIX 3KCIIEPUMEHTOB,

3. PaspaGoTka napa/ieJbHbIX IPOrpaMM ¢ HCII0JIb30BAHUEM TEXHOJIOTHH OpenMP

Obmas xapaktepuctuka TexHonoruun OpenMP: IOTOKH, mapalIeIbHBE O6IACTH,
pacmpeie/ieHne BEIMUCIEHUH MEXIY IIOTOKAMH.

Hpumep 8: CkamipHoe Hpou3BeneHHE BEKTOPOB. I TOOAIBHBIE M JIOKANBHEIE NAHHEIE
IIOTOKOB. KpATHIECKHE CEKIMH IOCTYIIA K pa3JieNsteMbIM JaHHbIM. CHHXPOHH3aIHISL.

Hpumep 9. VMHOXeHHE MATPHIl (BapHAHTE! pacnapalIeNMBaHMA BIOXKCHHBIX [UKJIOB,
CaMOCTOATENBHOE 3a1aHue 3).

6. IlpakTukyM mo pa3spa6oTKe HapaLIeJbHBIX AJTOPHTMOB M NPOrPamMM AJIs
pemeHHs 32124 BEIMHCIUTEIbHON MATEMATHKH



Ipumep 10. IlapamtenbHas COPTHPOBKA: aNrOPUTMBI ITY3HIPHKOBOI COPTHPOBKH,
coprupoBkr Illewra u OBICTPOH COPTHPOBKH (BBIIONHEHHE 3aNaHUA TOX PYKOBOICTBOM
IIperio/[aBpaTeis).

IIpumep 11. 3amaun o6paGoTku rpadoB: MOCTPOEHHE MUHAMAIBHOTO OXBATHIBAIOIETO
A€peBa, MOUCK Kparyaimmx myTel (caMocTosTensHoe 3ananue 4)

7. IIpakTHKYyM 1O METONaM HAPALTEIbHBIX BBIMMCICHHH [Is  pelreHus
Au(pdepeHIHANLHBIX YPABHEHM B YACTHBIX IPON3BOAHBIX

Ob1was xapakTepuCTHKa METOLOM KOHEUHEIX PasHOCTel (METOX CETOK) I YHCIIEHHOTO
pemenus nuddepeHIMaTbHEIX YPaBHEHHI.

Mertonsl pacnapaTenMBaHHS METOJa KOHEYHBIX pAasHOCTEH /UIS BBIYHMCIHTEILHBIX
cucTeM ¢ OO NaMaAThIO (OPraHM3alUsd B3AUMOWCKIIOYEHHS IS OLEHKH IIOTPELIHOCTH
PCIICHHS, M30BITOK CHHXPOHH3AIMH, NPobIeMa CepUalu3alud U OIOKHPOBKH, 00ecreYeHue
TOX/ICCTBEHHOCTH  IIOCJICIOBATeIPHOI0 M IapaUICIBHOTO BapHAHTOB pACUYETOB, BOJIHOBBIC
CXEMBI BEIMHCIICHHH, GJI0YHAsS CXeMa pachpefeNncHus NaHHKIX, 6aIaHCHPOBKA, MCIIONB30BAHME
OYepeay 3aJaHuit).

Merozs1 pacmapaenuBaHHsS METOJa KOHEYHBIX PpAsHOCTEH UL BBIUMCIHTEILHBIX
CHCTEM C pacHpe/ICNCHHON NaMAThIO (JICHTOYHAs M GJIOYHAs CXeMBI PaclpefeleHAs IaHHBIX,
BOJIHOBBIC CXEMBI BEMUCIICHUM, OIIEHKA TPYJOEMKOCTH Iepe/ady JAHHEIX).

pakTukyMm 1o permennio JuddepeHInuatbHEX yPaBHEHHH B YaCTHEIX [IPOU3BOIHEIX C
HCTIONb30BaHAEM  Y4eOHO-MCCIeNIoBaTeNbCKOM  cucreMbr  ParaGrid  (mocramoBka —3ayavm,
BBINIOJIHEHHE BBIYHCIICHUH, BU3YAIN3allksl JaHHBIX, aHATIH3 PEe3yNbTATOB PAacueTOB, H3MEHEHHE
IIapaMeTPOB U MPOJOIKEHIE BEIYUCIICHHI).

8. IlpakTHKYM 10 HCIONB30BAHMI0 GHGAMOTEK WMAPANICILHBIX METOXOB ISt
PEHICHHS CJI0KHBIX HAYYHO-TEXHHYECKHX 34124

0O630p 6ubmorexn PLAPACK: ctpykTypa, 00BeKTbl, METO/Ib], HCIIOJIb30BAHNE. ITpumep
12:  Vmuoxennme wmarpun - wucnonssoBanume PLAPACK (BbimonHeHWe 3amaHus  Top
PYKOBOJCTBOM IIpEIIOIABATENIS).

9. IIpakTHKYM 10 MeTOJaM NAPALIEIBHBIX BLIYHCICHHH I pelleHAs 3a1ad
MHOIOMEPHOM MHOI03KCTPeMAJIbHON ONTHMHU3AINH

Obmas xapakTepHcTHKa IpeAMETHONH o6macTH (HOCTAHOBKA 3aMaud  TIOGANBHOIN
ONTHMHU3ALMH, PEAYKIHA PasMEPHOCTH Ui CBEACHHS MHOTOMEPHBIX 3alad K OHOMEPHbLIM
IOCTaHOBKAM, HH(OPMAIHOHHO-CTATHCTHYECKHE alrOPHTMEI ITI06ANBHOTO ITOMCKA, IIPUMEPE).

Hcnons3oBanne MHOMXECTBEHHBIX DPasBepTOK THIA KpUBOM Ileano s HOCTPOCHUS
Pa3MMYHBIX CETOK B OONAaCTH pelleHHA ONTHMH3ALMOHHON 3amaun. CBeieHHE IPOGIEMbI
MHOTOMEPHOH ONTUMH3ANMHA K CEMEHCTBY OJHOMEPHBIX HHPOPMAIHOHHO-COBMECTHMBIX 327144,
IlapamresnbHOe pentenue 3a1a4 MOPOXIAEMOTo ceMelCTBa H cxeMa MH(OPMALHOHHBIX 0GMEHOB.

OBUHOCTE PACCMOTPEHHOTO TOAXO0/JA VIS PELIEHAS PSAA BEUHCIHTEIBHO-TPYLOEMKAX
HayYHO-TEXHUIECKUX 3a1a4 (MHTETPUPOBAHKE, DEICHHE CHCTEM HENMHEHHBIX ypaBHCHHI,
BOCCTAHOBJICHME 3aBHCHMOCTCH, MOWCK pEINEHMiH, ONTHMANBHBIX II0 HAGOPYy KpPHTEPHEB
(MHOTOKpHTEpHAIEHAS ONITUMHA3AIKS) | T.X.).

lIpakTuKyM IO peIeHHIO 3a1a4 MHOTOSKCTPEMATBHOMN OLTHMHU3AIMH C HCIIOTb30BAHAEM
CUCTEMBI MapajlICIBHBIX BBMHCICHUH AOCOMOT DkcmepT (IOCTAHOBKA 3aJadd, BBHINOJIHEHHUE
BEIMHCIIEHHH, BU3YaIu3alus JaHHBIX, AHAU3 PE3YIBTATOB PACUETOB, H3MEHEHHE apaMeTPOB U
IPOIOIKEHNE BEIYUCIIEHHIA).

S. OBPA3OBATEJIBHBIE TEXHOJIOI'UA



® ICKIMOHHO-CEMUHAPCKass cHCTeMa o0ydeHus (TpaguIlMOHHBIC JICKIHMOHHBIE W
J1abopaTopHEIE 3aHATHS);

* 00y4eHNe B MAJBIX TPyIIax (BBIIONHEHHE a00PATOPHEIX paboT B IPYINAX U3 ABYX WK
TPEX 9EI0BEK);

® MacTep-K/acChl (IIEMOHCTpals Ha JIaGOPAaTOPHBIX 3aHATHAX NPHHIUIOB pacuera U
NPOEKTHPOBAHHS ONTUYECKHX JIETANECH H OLTHYECKHUX CUCTEM);

®IPIMEHCHHEC MYJNbTHMEANA TEXHONOTHH (MpoBeleHHe JIEKIUOHHBIX 3aHSITHH ¢
NPUMEHCHUEM KOMIBIOTEPHBIX IpE3eHTalMii M JEMOHCTPAI[MOHHBIX POJIMKOB C IIOMOMIBIO
npoexTopa wiu OBM);

* HH(POPMAMOHHO-KOMMYHHUKAIMOHHBIE TCXHONOTMH (pHMEHEHHEe HMHMOPMALHOHHBIX
TEXHOJIOTH [t MOHUTOPHHTA TEKYIIEH YCIIeBa¢MOCTH CTYEHTOB H KOHTPOJIS 3HAHHIT).

6. OHEHOYHBIE CPECTBA 1JISI TEKYIIEI'O KOHTPOJIS
YCHEBAEMOCTH, TIPOMEXYTOYHOM ATTECTALIM 10 UTOT'AM
OCBOEHMA JUCIUIIINHBI 1 YYEBHO-METOJUYECKOE
OBECIIEYEHUE CAMOCTOSTEJILHON PABOTHI CTYJEHTOB
a) Borpochl K pefiTHHI-KOHTPOJ/IIO:
Petimune-xonmpons Nel

1. CISC- u RISC-nmporeccopsr. OcHoBHEIE uepTs RISC- apXUTEKTYPHI.

2. TloBbiieHHe TNPOM3BOJAUTENLHOCTA IIPOLECCOPOB 33 CYET KOHBEHepH3alWd. Y CIOBHA
ONTUMAJIBHOTO (DyHKIMOHHPOBaHHS KOHBEHEpA.

3. CynepkoHBeliepHble H  CyNepCKANSpHBIC IIPOIECCOPHL.  BBIIeNeHHe  HE3aBHCHMO
paboratomux ycrpoiicrs: IU, FPU, MMU, BU.

4. Meroasl  yMEHbBINEHHS  HEraTMBHOIO  BIMAHAS  HHCTPYKLHI mepexojiia  Ha
[POU3BOJIUTENEHOCTE IPOIECCOpA.

5. IloBbImeHHEe NPOH3BOAUTENBHOCTA TPOIECCOPOB 33 CUET BBEICHHS KOII-HAMATH. Kommm:
equHsbii, ["'apBapACKui, ¢ mpsMoif 3anmckio, ¢ 0OpaTHOI 3aIUCHIO.

6. Opranusanys KdII-IaMsITH. AJTOPHTMEI 3aMEHBI JAHHBIX B K3II-NAMATH. CIENUaTbHbIE
KOIITH.

7. CornacoBanue KdIIei B MyJIbTHIIPOIECCOPHEIX CHCTEMAX ¢ 0OIIEH TaMATHIO.

Buib MHOTOIIPOIIECCOPHBIX apXUTEKTYD.

9. Iloanepxka MHOr03aJa4HOCTH W MHOTOIPONECCOPHOCTH CIEHATLHBIME HMHCTPYKIIAAMH
npoueccopa. Opranuzanys JaHHBIX BO BHEIIHEH [TaMSTH.

10. IIporpamma, mpoueccop, mpomecc. OCHOBHEIE COCTABIAIOINME MPOLECCA, COCTOSHUS
npornecca. Crek, BUpTyalibHas IIaMATh, MEXaHH3MbI TPAHCIISHH aJIpeca.

11. Mexannsmer  B3auMoneficTeus mporneccoB. Pasjensiemast maMmsTh, ceMadOpBL, CHTHATEHL
IIOYTOBBIE AIMMKH, coObitus. 3amaun (threads). Cpasuerme ¢ npomeccamu. Pecypcsr,
npuoputetsl. [lapamnensusle npomeccel. CszpiBanme. CTaTH4eckoe W IHHAMHYECKOE
CBS3BIBaHHE.

12. Bunpt  pecypcoB: ammapaTHBIC, NPOTPaMMHBIE, AKTHBHBIC, IACCHBHEIE, JIOKATBHBIE,
pasfieNsIeMBIC, IIOCTOSHHLIE, BPEMECHHBIE, HEKPUTHYHbIE, KPHTHYHEIE.

Petimune-xonmpons Ne2

1. Tumel B3aMMOAEHCTBHS IPOLECCOB: COTPYAHMYAIOIIME ¥ KOHKYPHMPYIOIHE IIPOLECCHL.
Kprtuyeckue cexiyu, B3aMMHOE HCKIIOUEHHE ITPOLIECCOB (3a1a4).

2. IIpoGueMbl, BO3HHKAIONINE IPH CHHXPOHH3ALME 337124 ¥ HIEH UX Pa3spelicHHs.

==
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CocrostHu IIponecca 1 MEXaHU3MBI IIEPEXOA U3 OJTHOTO COCTOSIHHS B APYTOE.

Cranpaptsl Ha UNIX-crcTeMsL

Yupasnenue nponeccamu. Oynkuun fork, execl, execv, waitpid. IIpuMeps! ncnons30BaHus.
Pabora ¢ carranamu. Oynkiws signal. [TpuMep nemons30BanHysL.

Pasnensemas namsrs. Oynxumu shmget, shmat, shmetl. IpuMeps! Hemons30Banys.
Cemadopsr. @ynkium semget. semop, semetl. [TprMepH! HCIOIB30BaHHS,

Cobbrtus. I[IpuMuTHBHEIE onepanuu. OpraHu3anugd B3aUMOICHCTBHS KIHEHT- cepBep ¢
IIOMOINBIO COOBITHIA.

.Odepenn  coobumienmit. ®ymkuuu msgget, msgsnd, msgrey, msgetl.  IIpumeprr

HCIIOJIE30BAHH.
Yipasnenne 3ajnadamu (threads). ®ymkuum pthread create, pthread.join, sched.yield.
IIpumepsr ucmonn30Banws.
OO0BeKTEI cHEXpOHM3anHH THITa muteX. DyHKIHY pthread_mutex_init, pthread mutex_lock,
pthread mutex_trylock,  pthread mutex unlock, pthread_mutex_destroy.  IIpumepsr
HCIIOJIb30BaHHUS.
O6BexTh cuuXponusarmy TaHa condvar. Oynkmuu pthread cond._init, pthread_cond_signal,
pthread_cond_broadcast, pthread cond wait, pthread_cond_destroy. ITpumepsr
HCIIOJIE30BaHH.
lpumep multithread-nporpaMME! yMHOMEHIS MAaTPHIE Ha BEKTOD.

Peiimune-xoumpons N3

. Message Passing Interface (MPI). O6mas cTpykTypa MPI-nporpammsr. @yukmun MPI_Init,

MPI_Finalize. CooGIenus u ux BUABL
KoMmyHnukaropst, OyHKIIH MPI_Comm_size, MPI_Comm_rank. ITpumeprr
HCIIOJIB30BAHHS,

. llomapueiit o6MeH cooOuenHusmME., DyHKIHH MPI_Send, MPI_ Recv. IIpumepsr

HCIIOIB30BAHMSL.
Onepanun BBOa-BEIBOA B MPI-porpammax. ITpumepsrr.
JlomonHuTebHBIE  BOSMOXHOCTH IS NOMApPHOr0 OGMEHA COOOIIEHHIML OyHKITUR
MPI_Sendrecv, MPI_Sendrecv_replace.
JlononuuTenbHEIE BO3MOXHOCTH [l IONApPHOTO OOMEHa COOOHICHMAMI. OyHKIIH
MPI_Isend, MPI_Irecv, MPI_Test, MPI_Testany, MPI Wait, MPI Waitany
KoinexruBusiit o6Men coobmenusmu. Oynxunn MPI Barrier, MPI_Abort, MPI Bcast.
KomnexTuBHEIT 0OMEH  cOOGIIECHHAMHY. @ynknua  MPI_Reduce, MPI_Allreduce,
MPI Op_create, MPI_Op_free. Ilpumep MPI-iporpaMMsl, BEIMHCIISIONIEH OIIpeAeICHHBIH
HHTErpal.
Bpems B MPI-nporpammax. ®@yrxups MPI_Wtime, MPI_ Wtick. IIpumep ucnonp3oBanM.
Ipumep MPI-niporpaMMBI yMHOKEHHS MATPHIIB! Ha BEKTOD.
JlonoIHUTENbHEIE BOSMOXKHOCTH JifIsl KOJUIEKTHBHOIO 0GMEHA MACCHBAMH TAHHbIX. OyHKITHH
MPI_Gather, MPI_Allgather, MPI_Scatter,
Ilepeceuika cTpykryp nammeix. Cosmanume HoBoro MPI-Tuma maHHEIX C IIOMOIITBIO
MPI_Type_struct. ®ynxmum MPL Address, MPI Type commit, MPI_Type_free. IIpumep
UCIIOIB30BAHHUS.

0) DK3aMeHANINOHHbIE 3a0aYH:
Hanumure nporpamMmy, mcmomssys 6iokupylomme KOMMYHHKAIHOHHBIE byBKIIH
(MPI_Send, MPI_Recv), peausyroniyro caenyomumii aJITOPUTM: Ha HYJIEBOM HpPOLECCOpPE
HHUIHan3upyeTca mepemenHast (float a); HymeBoif mpomeccop pacchuIaeT HEpeMEHHYIO a



BCEM TIIpoIECCOpaM, BKIIOYas C€aMoro cels; Iocle MONMyYeHHS IePeMEHHONM a Bce
IIPONECCOPbl NPUOABISIOT K Helf CBOM MHIMBHIYaNBHBIA HOMEp M IEpeNaroT Ha HYJIEBOU
IPOIIECCOp; HYJICBOM IPOLECCOP IOIYy4YaeT OT BCEX MPOIECCOPOB JAHHEIE M BHIBOAUT HA
3KpaH B hopmare: HOMEP IpoIieccopa, IEPECIaHHOe UM 3HAYEHNE IEPEMEHHOH a.
Hamummre nporpammy, McHmone3ys GNOKHpYIOIiHe KOMMYHHKALMOHHBIE —(DYHKIHH
(MPI_Send, MPI Recv), peanusyiouryro airoputM Iepefadd HAHHBIX 110 KOJIBITY:
OYEPEHON MHPOIECCOP MOXKUIAETCS COOOINEHHS OT NPEABIAYIIEro M HOTOM IIOCHUIAET
CIIEAYIOIIEMY IIPOLIECCY.
Hammmre nporpammy, menons3ys koMMyHrKauyonnsle dynkuun (MPI_Isend, MPI Irecv),
NEPENAIOIYI0 IBYMEPHBIA MaCCHB MEXKIY ABYMS IIPOIIECCOPAMH.
Hammmure mporpamMmy, Hemone3ys KoMMyHuKanuounyoo ¢yskmmio (MPL Sendrecv),
PeaM3yIOMyIO aJIFOPUTM Ilepe/iayi JaHHBIX 110 KOJIBITY: OUEPEIHOMN MPOLECCOP JOKHUAACTCS
COOGIIEHAS OT MPEIBIAYIIEro M IOTOM IIOCEUIAET CIIETyIOIIEeMY IIPOLIECCY.

B) IIpuMepHbIe TeMbI KypCOBBIX pabor:
HucnenHoe pemenne cpenctBamua MPI/OpenMP nByMepHOTO HEIMHEHHOTO ypaBHEHUS
TEIUIOIPOBOJJHOCTH METOIOM IIPOJOIBHO-TIONEPEYHOIM IIPOrOHKH
Hucnennoe pemenne cpeacrBaMud MPI/OpenMP nByMepHOTO HeIHHEHHOTO YpaBHEHUS
TEILIONPOBOAHOCTH C MMOMOIIBIO CXEMBI PACIIEILICHHS
HUncnennoe pemenue cpencrBamu MPI/OpenMP aBymepHOro HeIHHEHHOTO YpaBHEHUA
TEILIONIPOBOJHOCTH € MOMOIIBIO CXEMBI IIPEUKTOP-KOPPEKTOP
Hucnennoe pemenune cpencrBaMu MPI/OpenMP TpeXMepHOTO JIHHEHHOTO YpaBHEHUS
TEILIOMPOBOIHOCTH € IIOMOIIEIO SBHOM PasHOCTHOM CXEMBI
HUncnenHoe pemenwe cpencrBamu  MPI/OpenMP  jByMepHOTo ypaBHEHHS ITyaccona
HTEPalMOHHBIM METOJTOM 3eliiens
Yucnennoe pemenme cpencrBamu MPI/OpenMP  pBymepHOro ypasHenus Ilyaccona
METOOM OJIOUHBIX HTepaITHii
Monenmuposanue cpencramu MPL/OpenMP nponecca B3auMoneicTsus TBEPABIX YACTHI] C
IIOTOKOM rasa
Hucnennoe pernenue cpencrsamu MP/OpenMP 1ByMepHOTro ypaBHEHHAS repeHoca
Beraucnenye panra mpon3BoNbHOM MaTpunsl cpeactsamu MPI/OpenMP

. Monemuposanue cpencrsamu MPI/OpenMP nporiecca MPOXOXKACHUS HEUTPOHOB uepes

IUTaCTUHY
r) CamocrosiTeibHas paboTa CTyACHTOB:
1. TloxroroBka K TEKyIIEeMy KOHTPOJIO ¥ MPOMEKYTOYHOMN aTTECTAIHH.
2. Tloaroroska k nabopaTopHEM paGoTam U 0dOPMIIEHHE OTUETOR IO Pe3yIBTATAM
U3 BBIIONTHEHUS. KOHTPONL OCYIIECTBISETCS HA 3aHATHAX B BHJAEC YCTHBIX OTBETOB Ha
BOIIPOCHI MPETIOAABATENS 110 COAESPKAHUIO OTUETA,
3. Pabora ¢ pomonHMTENBHON IMTepaTypoil IO BOIpOCAM, BEIHECEHHBIM HA
caMmocrosTenbHoe usydeHue. Konrpons ocyiiecrnigercs Ha sx3aMene.
1) Hocrouncrsa u Henocrarku SMP- 1 MPP- apXHTeKTyp BBIUHCIHTEIBHBIX
_CHCTEM.
2)  Omnuvue MOHATHIA IIPOLIECCa U IIOTOKA B ONEPAIIHOHHBIX CHCTEMAX.
3)  Ilpo6neMbl CHHXPOHH3AIHH 3814 IPU IAPAILTETHHOM IPOrPAMMHPOBAHHIH.
4)  Crangapr OpenMP. Hasnauenue,
5)  CymecTyrommue peanusanuy crangapra MPI.
6)  IIporoxossl o6MeHa AAaHHEIMU MEXITY HPOLECCAM.



7)  Hcnonn3oBanue yrunmuatsl MPIRun.

8)  Ortnanxa mapaulenBHBIX IPHIOKEHHIA,

9)  Meroauka oreHky 3pPEKTUBHOCTH BEIUMCIICHHI.

10) Peammsanus MaTpUYHBIX aNrOPUTMOB cpeacTBaMH MPI

11)  Pacnpenenensoe pemerne nuddepeHIHaTbHEIX YpaBHEHHIL.
Pacrpenenenye BHI0B CAaMOCTOATENEHON PaGOTHI 110 pa3/ieliaM JUCIAILIHHEL

No Bunx CPC
Paznen nucnuminHe!

n/m (1) 2) 3

1. | Hemn u 3ama4n napamnensHoi o6paGoTky ) _ 4
JTAHHBIX

2. | IIpUHNMOBI NOCTPOEHHUS MapalIeIbHbIX 4 = 6
BBEIYHCIIUTENBHBIX CHCTEM

3. | Mozaenu napajuieibHbIX BEUUACIATEIbHBIX 4 6 6
CHCTEM

4. | IlpuHnumne! pa3paboTKH mapalIeIbHEIX 4 4 6
&JITOPUTMOB H IIPOrpaMm

5. | CucreMsl pa3paboTKH MapajuIebHBIX 6 6 8
IIporpaMm

6. | IlapannensHble YHCAEHHBIE ANTOPHTMEI
JUIs PELICHHS] TUIIOBBIX 33124 6 6 12
BBIMHCIIUTEIBHON MaTeMaTHKH
Beero 26 4. 224, 42 4,

7. YYHEBHO-METOJUYECKOE 1 HTH®OPMAIINOHHOE OBECIIEYEHUE
JAACIUIIJINHBI

a) OCHOBHAs JIATEpaTypa

1. Awuronos, Anexcannp CepreeBud. TeXHONOTHE NMApaILICILHOTO nporpamMmmupoBanus MPI u

OpenMP : yueGHOe mocoOme mis By3oB mo HampabieHmsM 010400 "IIpuknannas
mareMaruka M uHbopmarnka” u 010300 "OynnaMenTanbHas MHQOPMATHKA ©
uHdopManyuoHHEIe Texuomoruu" / A. C. AHTOHOB ; MOCKOBCKHIA rOCYJapCTBEHHEIH
yHuBepcuter umeHn M. B. JlomonocoBa (MI'Y) ; aBr. mpeamcn. B. A. CamoBHuunmit.—
Mocksa : MockoBekwuit yausepeuter (MI'Y), 2012 .— 339 ¢. : wr. — (CynepkoMmsioTepHOE
o6pa3oBanue) .— bubunworp.: ¢. 333-334 .— ISBN 978-5-211-06343-3.

OCHOBBI IAPAILIENHLHOTO MPOrPAMMUPOBAHUS [ DNEKTpoHHENH pecype] / Boraugs K.IO. - M. :
BHHOM, 2013.

. Mogenu mapamienbHoro mporpaMMHupoBanus [DekTpoHHENH pecype] / ®emoros ULE. - M. :

COJIOH-IIPECC, 2012.
Hapamtensuoe nporpammuposanme Ha C++ B meiicteuu. IlpakTHka paspaGoTKu
MHOTOIIOTOYHBIX HPOrpaMM [OeKTpoHHEIH pecypc] / DHToHM Yunbsame ; Ilep. ¢ anrm
Cmankun A A. - M. : JIMK Ilpece, 2012.

0) romoIHMTeJIbHAS JIUTEPATYPA:

. Kymukos WM. Texuomoruum pa3paGoTKH  IIPOTPAMMHOrO  OBECHeueHHs  JIf

MaTeMaTHYeCKoro MojJenupoBanus (usuyeckux mpomeccoB. Yacte 1. HcmonbzoBamwme
CYIEPKOMIIBIOTEPOB, OCHAIIEHHBIX TPaQUIECKHMH YCKOPUTEISIME [DNIEKTPOHHEI pecypc]:
yuebHoe mocobme/ KynukoB WU.M.— DIIeKTpOH. TEKCTOBBIE IaHHBIE.— HoBocubupck:
HoBocubupckuit rocyapcTBeHHBIN TeXHUUeCKui yHIBepeuTeT, 2013.— 40 c.




2. Monenw pacrpesieiecHHBIX BBIYACIEHHH [DeKTPOHHEIIA pecype] / Tomopko B.B. - M, :
OU3MATIINT, 2011.

3. Texmomorus CUDA B mnpumepax: BBeleHue B MPOrpPaMMHPOBAHUE TpadHUECKUX
nporeccopos [InexTponnslit pecype] / Cannepe JIx., Kamapor D. - M. : IMK Ilpecc, 2011.

B) IIporpammnoe obecnevenne u UaTepHeT-pecypen:

1. JlaGopatopus IlapannensHbX HHQOPMALHOHHBIX TEXHOIOTHI Hayuno-uccnenoBarensckoro
BBIYUCIHTENEHOrO HenTpa 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. Opwurmnane crangapra MPI: http://www.mpi-forum.org/docs/docs.html.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JAUCHUILINHBI
JIeKkIMOHHbBIE ayTUTOPHH, OCHAIEHHEIE JTOCKOH (JUIT Mela Wi MapKepa), SKpaHoOM ISt
IPOCKIIHOHHEIX CHCTEM, IIPOEKTOPOM B HOYTOYKOM.
AyIuTOpHM IJIS MPOBENCHUS 3aHATHIH, OCHAINEHHBIC COBPEMEHHBIMH TIE€PCOHAITLHLIMHU
KOMIILIOTEpaMH, O0beIMHERHBIMY B JIOKATBHYIO BEMHCIHTENBHYIO CETh H YKOMIUIEKTOBAHHBLIMY
HEOOXOMMBIM CHCTEMHBIM ¥ LPHKIIAIHBIM IIPOTPAMMHEIM 0GECIEUeHHEM.



Paboyas mporpaMMma JMCIMILTAHEI COCTaBIEHA B COOTBETCTBHU © TpeboBarusMu OI'OC
BO mo mampasnenmo 02.03.03 Maremaruueckoe obecreucHne u MHUHUCTPUPOBAHHE
HHPOPMAIHOHHEIX CHCTEM

Pabouyio mporpaMMy coCTaBHII; HOIEHT K&@e,qgﬂ%ﬂhiv{ﬁ%’— A.C. TonyGes
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