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1. IEJIM OCBOEHUS AU CIUATIINHDLI

Wsyuenue OCHOBHBIX MOHATUH M TPHHIMIIOB paclpejielieHHol 00paboTkn
JAHHBIX U BEICOKOIIPOM3BOIUTENBHBIX BBIYMCICHIH.

®opMUPOBaHKME IIPAKTHUECKUX HABBIKOB, HEOOXOAMMBIX IS pa3spaboTKu
napajiedbHbIX IPOIPAMM C UCIIOIb30BAHUEM CTAHAAPTU3UPOBAHHOIO HHTEp(dEica
nepegaun  coobmienuit MPI (Message Passing Interface) s cucrem ¢

pacnpe):[eneHHofI IIaMATEBIO.

2. MECTO JMCHHUIVIMHBI B CTPYKTYPE OIIOII BO

Hucuunnuna «Pacnpenenennas obpaborka uHOOpMALKMU» HAXOAUTCA B
BapUATHBHON YaCTH OCHOBHOM IIPO(heCcCHOHAIBHON 06pa30BaTeIbHON IPOrPaMMEI
K JUCLUIUIAHAM TIO BRIGODY.

JMCIHUIUTMHA JIOTHIECKH U COJIeP)KaTeIbHO-METOAMIECKH CBA3aHa C PSJIOM
TEOPETUYCCKUX JUCHUIUINH W MPAaKTUK IPEANISCTBYIOIIEro nepuona o0yueHus
(ApXHUTeKTypa KOMIIBIOTEPOB, AJTOPHTMEI W QITOPHTMHYECKHE S3BIKH, TeopHs
BBIYMCIIUTENBHBIX ~ HPOLECCOB M CTPYKTYp, CTPYKTypel ¥ aJTOPUTMEI
KOMITBIOTEPHOH 00paboTku naHHbBIX, CHCTEMHEIE M MaTeMaTHYecKWe OCHOBEI
CYNEePKOMIBIOTEPHBIX TEXHOJIOrUiH). JIsl yCHeNUHOro OCBOEHHUs Kypea CTYAEHTHI
JAOJKHBI: 3HATH YCTPOMCTBO W NPHUHIUIBI (QYHKIHOHHUpOBaHHS DBM, umeTs
npejcTaBieHie 0 0a30BBIX aNFOPUTMAX U CTPYKTYpPax JAHHBIX, YMETh IPUMEHSTH

A3BIKY IIPOIPAMMUPOBAHUS BEICOKOTO YPOBHSL.

3. KOMIOETEHIIMM  OBYYAIOWIIETOCSI, ®OPMHUPYEMBIE
B PE3VJILTATE OCBOEHUS JMCLHUILTIHBI (MOIYJISH)

B pesympraTe  OCBOGHHS — OUCHUIUIMHBEL  OOyYaroluiics  JAOMKEH
JEMOHCTPHUPOBATE CIEAYIOMNE MPOhECCHOHAIBHBIE KOMIETEHINH;
® TOTOBHOCTh aHAIU3UPOBAaTh NPOOJIEMBl U HANpPABIECHUS PA3BUTHUS

TEXHOJIOTHH mporpammupoBanus (OITK-3);



® CHOCOOHOCTH IPHMEHATH B MPO(ECCHOHANBEHON NeITeIbHOCTH OCHOBHEIE
METO/IbI ¥ CPENICTBA aBTOMATHU3ALUN IIPOEKTUPOBAHUSI, MPOU3BOACTBA, UCIILITAHH
1 OLICHKM KaveCcTBa IporpaMMHoro obecreuenus (OITK-4).

B pesympraTe  ocBoeHHS  AHCIMIUIMHBI  OOydalomIuiics  JJOMKEH
JIE€MOHCTPUPOBATh CIEAYIOIIHE Pe3yIbTaThl 00Pa30BAHUS:

1. 3maTe: KiIaccuBUKALMIO pacHpeeleHHBIX BLIYUCIUTENLHBIX CHCTEM,
METOMbI MOBBINIEHUS IPOU3BOAUTEILHOCTH BEIUUCIUTENBHEIX CUCTEM, OAXOIBI K
IIOCTPOEHUIO MapaUIeNbHBIX aITOPUTMOB;

2. YmeTb: CaMOCTOATENHHO M3BJEKATh IOJIE3HYIO HAYYHO-TEXHUUYECKYIO
MH(QOPMALMIO U3 PA3TUYHBIX HCTOYHUKOB, IIPHMEHATH U3yYeHHbIE METONBI TPU
POEKTUPOBAHNU PACTIPE/IeTIeHHBIX aJIl'OPUTMOB;

3. Bilamerb: HaBBIKAMU HCIIONB30BAHUS COBPEMEHHBIX CPEICTB PEIICHUS

BBIMHCIIUTCIIBHBIX 3aa4 111 CUCTEM C pacnpeneHeHHOﬁ aMsATBIO,

4. CTPYKTYPA Yl COAEPKAHUE JACIHUTLINHBI (MOY.JIST)

OObmas TpyI0eMKOCTh JUCILUIUIMHEBI COCTABIISIET 5 3aueTHBIE enuHuIE], 180

qaca.
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JEKIINN

1. BBegenue

PacnpeniesieHHBIe CUCTEMBL B paclpeesieHHbIEe BRIYUCIeHHS. [IpeamocsuKu
Pa3sBUTHS BHEICOKOIIPOU3BOAUTENBHBIX BEIUUCICHUN U COBPEMEHHBIE JMOCTIIKEHUS,
OOGnactu UCMONBL30BaHAS PACTIPENEIEHHBIX BLIUUCICHUIA.

2. ApxuTeKTypa pacnpeeJeHHbIX BRIYHCIUTEILHLIX CHCTEM

MeTonsl M €OVHUIBl OLEHKH NPOM3BOAUTENHLHOCTH BEIYHACIUTENLHBIX
CUCTEM.

OcHoBHBIE HaIlpaBJIeHU pa3BUTHS BEICOKOITPOU3BOAUTENLHBIX
KommbroTepoB. [lapamnensrnas o6pabotka. Konreitepras o6paboTka.

Knaccupukamums Onuana. SISD-, SIMD-, MISD-, MIMD-cucTeMBI.
MynbsTUnponlecCOpbl ¥ MYJIBTHKOMIBIOTEPEL.  CHcTeMbl ¢ o0med 1
pactipepenerton mamsaTeio. NUMA- apxutextypsl. MPP-cucremsl. Kiacrepunie
CHUCTEMBL. MeTa-KOMITBIOTHHT.

3. OcHOBHBIEC NOHATHS NaPALIeILHBIX AJITOPUTMOB

PacnapanienuBanye aJrOpuTMOB Ha OCHOBE JI@HHBIX. PacrapauienrBaHue
aJITOPUTMOB Ha OCHOBE 3a[ay. ABTOMAaTHYecKOe paclapauleIuBaHue ¥ TPaHUIB]
[IPUMEHUMOCTH.

Crenens mapannenusMa YHCICHHOTO airOpuTMa. AJTOPUTM CJ/[BAUBAHUAL
3epHHUCTOCTE. Y cKOpeHue B 3 (eKTHBHOCTD NApasyIeNbHOr0 alfOPUTMA.

3akoH AMIAJIS U €T0 MPaKTHIECKUH CMBICI.

4. Cranpapt MPI

Hasnavyenve u uCTOpHA pa3BUTUA cTaHaapTa. MynbrumiaTgopMeHHOCTh U
HE3aBUCUMOCTH OT SI3bIKa.

Knaccuduxanus dyskiuit MPI. Ba3osble THIIBI JaHHEIX.

Munnmanmsanuu u 3akperrae MPI-iporieccos.

KoMMyHHKallMOHHEIE OTIEPAITUH THIIA «TOYKA-TOUKAY.

KomnekTrBHEIE onepanuy Iepefadn JaHHbIX B IPYIIIE IPOLECCOB.

PaboTa ¢ rpynnamMu npoueccoB U KOMMYHHUKATOPAMH.

HpOI/ISBO,ZLHBIe (HOHBSOB&TGHBCKI/IC) TUIIBI JJAHHBIX. Y TIaKOBKA U pacnaKkoBKa.



®opMupoBaHKE TOMOJIOTUH MPOIECCOB.

JlaGopaTopHsbie paGoThI

JlaGopaTopnas paGora Nel

3naxoMctBo ¢ MPL. Hactpoiika cpemsl mporpamMmumposanus. Hammcats
IporpamMMmy Jns ompejeieHus obuero uucna mporeccopos (MPI Comm_Size),
VHAUBHAyanpHOTO HOMepa mpouecca (MPI_Comm Rank), BEIBoga nMeH y3710B
knactepa (MPI_Get Processor Name).

JlaGopaTtopnasi paGora Ne2

Hamucare mporpammy, HCHIONB3ys OJIOKHPYIOLIME KOMMYHHKAIMOHHBIC
dyuxuuu (MPI_Send, MPI_Recv), peanusyrouyio aaropuT™ Mepeauy TaHHBIX
IO ZIByM KOJbIaM: HEYETHBIE POLEccopa 00pas3yroT 1 KONbIO, Y€THEIE — BTOPOE.

Monupunuposars mporpaMmy, ACIonb3yo Gyukimo MPI Sendrecy.

JlaGopaTopnas paGora Ne3

Wcnomesyst ¢ynxknum MPI_Beast/MPI_Gather/MPI_Allgather/MPI_Scatter
HaIMCaTh MNapaliebHyI0 MpOorpamMMmy, PealH3yOIIyl0 MapajlleibHEI alropuT™
CKaJIIPHOI0 YMHOXKECHUS BEKTOPOB.

JIaGopaTopHasi paGora Ned

1) PeanusoBaTh mOCHE[OBATENBHEIN ANTOPUTM YMHOXEHHS MATDUILI Ha
BEKTOD, MOJIyYUTh 3aBHCUMOCTH BPEMEHHM pPeallM3allid alropuTMa OT pasMmepa
MaTpUIIBL.

2) Peanmsomarh mapaitensHbId CTpoﬁHo-opHeHTHpOBaHHLIﬁ aJITOPUTM
YMHOXEHHS MAaTPUIBI Ha BEKTOP, BEIYMCIIUTE BPeMs Pealli3alliy ajropuTMa Ha 2,
4, 8 mponeccopax [uis pasmepa MaTpuisl oT 100x100 go 1000x1000.

3) Boraucnuts yckopenue # 3G (QeKTHBHOCTh MApaIeNbHOTO aITOPHTMA [0
CPaBHEHHIO C IIOCJIEIOBATEIbHBIM B 3aBUCHMOCTH OT pa3Mepa MaTpPHLIBL.

JlaGopaTopunast paGora NeS

1) Peamuzosath mocienoBaTeNbHBI aIrOPUTM yMHOXEHHsS MaTpHIBl Ha
MaTpHIly, MOMYYUTh 3aBHCHMOCTh BPEMEHM pEalu3allill allOPUTMa OT pasMepa

MaTpHIIEL.



2) PeanmsoBaTh TNapauIeNBHBIA QIrOPUTM YMHOXKEHHS MATPHIB Ha
MaTpuly B ciy4ae, Korma 1 wmaTpuila CTPOYHO-CIOMCTO, a4 2 - LEJIHKOM
pacIpeniesieHbl IO IPONECCOpaM, BEIYMCIUTE BPeMsl pealn3allii ajiropuTMa Ha 2,
4, 8 mponeccopax Juist pasmepa Matpuils! ot 100x100 zo 1000x1000.

3) Beraucnuts yckopeHue u 3QGeKTUBHOCT NapalIeNbHOIO alropuTMa 10

CPaBHCHHIO C ITOCJICAOBATEIJIEHBIM B 3aBUCUMOCTH OT pasMepa MaTpHIELI.

S. OBPA30OBATEJILHBIE TEXHOJIOI'TH

® JIGKLHHOHHO-CeMMHApCKasg  cucTeMa  oOydeHus  (TpaguLMOHHBIE
NICKITHOHHBIE ¥ 1a00paTOpHEIE 3aHATHS );

* oOy4yeHwe B MaJbIX Tpynmax (BBIIOJHEHWE J1abOpaTOpHEIX paGoT B
TPYIIIaxX U3 ABYX WU TPEX YEIOBEK);

® MacTep-KIacchl (JISMOHCTPaIys Ha Ia0OPaTOPHEIX 3aHATUSIX IPUHIIUIIOB
pacHeTa 1 IIPOSKTUPOBAHUS ONITUYECKUX JeTaNeH M ONTHYECKUX CUCTEM);

¢ [PUMEHCHHE MYyJIbTUMEINa TeXHONOTHH (IIpOBEIcHHE JICKIMOHHBIX 1
CEMUHAPCKUX 3aHATUM C TNPUMEHEHHEM KOMIIBIOTePHBIX IIpe3eHTaluil u
AEMOHCTPALIUOHHLIX POJIMKOB ¢ IIOMOIIBIO IIpoekTopa uii DBM);

* MH(OPMAIMOHHO-KOMMYHEKAI[HOHHEIE — TEXHOJOTHH  (IIpHMEHEHHe
MHOOPMAIMOHHBIX TEXHOJOTHIl /i MOHMTOPHHIA TeKyIIeH YCIeBaeMOCTH

CTYI€EHTOB U KOHTPOJLS 3HAHMIA).

. 6.OUEHOYHBIE CPEJICTBA JJISI TEKYUIETO KOHTPOJISI
YCIHEBAEMOCTH, IPOMEKYTOUYHOM ATTECTALIMU IO HTOTAM
OCBOEHHSI JUCHUILUIMHBI ¥  YYEBHO-METOJIMYECKOFE
OBECIEYEHUE CAMOCTOSITEJIRHOM PABOTHI CTY IEHTOB

a) Bonpocsl k peiiTHHr-KOHTpOIIO:

Petimunz-xonmpone Nel

1. Kakwe CymecTBYIOT eIMHHIBI M3MEpEHHsS IPOU3BOIUTEIBHOCTH?
IlpuBenure u3BecTHEIC BaM OLEHKHM IIPOUBBOAUTEILHOCTH BBIYHCITHTETBHBIX

CHCTEM.



2. Ilpusenute KJI1aCCU(PUKAIITIO BLICOKOITPOU3BOAUTEIBHBIX
BBIUUCIIUTEIBHBIX CHCTEM I[I0 OpraHM3allid ONEpPaTUBHON IMaMATH. YKaKUTE
JOCTOMHCTBA X HEIOCTATKU KaXKAOTO KJIACCa CUCTEM.

3. IlepeuncinuTe apXWTEKTYpbl BBIYUCIUTENBHBIX CHCTEM COTJIACHO
Knaccuduranuu OiuHHA.

4. JlaiiTe CpaBHUTEJLHYIO XapaKTepPUCTHKY MOJENSIM Napamieln3Ma
JAHHBIX YU IIapajljIeIu3Ma 3a1ad.

5. ChopmynupyiiTe ompeneleHHe CTENEHH TAPAUIENA3Ma alTOPUTMA,
yCKOpeHus ¥ 5P (EeKTUBHOCTH MapalIeNIbHOTO aJITOPUTMA.

6. OnpeznenuTe CPeIHIOI0 CTEICHb Mapallle/ii3Ma alrOPATMA CIBAUBAHMS,
CKIAPHOTO YMHOXEHHS BEKTOPOB, YMHOXEHUSI MATPHLBI Ha BEKTOD.

7. IlpuBennTe NPHUMEpPH! alrOPUTMOB, O0IAMAOIMX UACATHHON CTENEHbIO
napajuiesIn3Ma.

8. BsiBennre Qopmyly 3akoHa AMAAls M MOACHUTE €€ IPaKTHYecKuil
CMBICIL.

Petimune-xonmpons Ne2

9. llpusenute IpUMEPH! TOKAIBHBIX M TIIOGATBHBIX KOMMYHHKAIIMOHHBIX
dynxmuit MPI. OTiiraue GlnoKApyOUUXCs ¥ HeGIOKUPYIOMIUXCS BEI30BOB

10. Oynkiuy  wHMOManM3alMs  u 3asepuienuss  MPI  mporpamw.
Onpenenenye KOMMYECTBA U paHra mpoleccos. Ipumep.

11. @ynkiuun  npuema/mepenaud  coOOIIEHMM  MeXAY  OTHEIbHBIMH
IIPOLIECCAMH.

12. I'pynmoBele  (KOJUIEKTUBHBIE) B3aUMOMASHCTBHSA. Pacchlika I1eJIOro
coobruenus npoueccam. COopKa JaHHBIX OT MPOLECCOB.

13. I'pynmoBele  (KOJUIEKTHBHBIE) B3auMomeicTBhs: Pacchlika wuacTeit
coobuieHus npoueccam. C60pKa qacTeit cooOLUIEHns ¢ NPOLIECCOB.

14. Oynknuy  NONNEPXKKH — pacHpefelieHHBIX —OIepalldii:  BEINOIHEHHE
[O0ANbHBIX  ONepaluif ¢ BO3BPATOM pe3yibTaTOB B INIABHEIL mpoLece,
BBITIOJTHEHHE TVIOOATBHBIX ONEepaluii ¢ BO3BPATOM PE3yJIbTATOB BO BCE HPOLECCHI.

CHHXpOHM3AIHUS IIPOIECCOB.



Petimunz-xonmpons Ne3

15. Tunmer  pamEeix B MPI:  GasoBeie u  mpoumssoguble.  CrocoGbl
KOHCTPYHPOBAHYsS IIPOU3BOJHBIX TUIIOB. [ Ipumepsr.

16. Ynaxoska u pactnaxkoBka gaHHEIX B MPI. ITpumep.

17. 'pynmet nporieccos. Cozaanne HOBBIX Ipyi. [onydenre uHbpopMauyu
o rpynuax. [Ipumepsr.

18. KoMmMyHHKATOPEI. [Tousitue HHTPAKOMMYHHUKAaTOpa U
UHTepKOMMyHHKaTopa. Co3laHne KOMMYHHKATOPOB, YAaJIeHHEe KOMMYHUKATOPOB,
OIepallid HaJX KOMMyHHKaropamu. OYyHKIMH I HWHTEPKOMMYHHUKATOPOB.
I TpumepHr.

19. Tonomornn nponeccos. J[lekaproBa Tomosorus. DyHKIHS CHBUTA.
Oynkuus pazduenus. [Ipumepsl.

20. Tomonoruu mpoueccos. Tomonorus rpada. OyHkuum a1 paGoTH ¢
Torotorueil rpada. OyHKLIUS ONpeIeIeHUsT TUITA TOIIOJIOTHH,

0) Jxk3aMeHAIMOHHBIE 3aJa4H:

1. Hamumute mporpamMmy, HCIIONB3yst GIOKUPYIONHE KOMMYHHUKALMOHHbIE
dyrxomn (MPI_Send, MPI_Recv), pealusyiouryro ciledylolluii aaropuT™: Ha
HyIEeBOM Tpolleccope HHMLManusupyercs nepemeHHas (float a); Hynesol
IPOLECCOp PacChUIACT MEPEMEHHYIO a BCEM IIPOLeccopaM, BKIIOUas caMoro ceds;
II0CJIE TIOIyYeHHsI TIEPEMEHHON a BCE IPOLECCOpBl NMPHUOABIAIOT K HEH CBOMU
VHIMBUAYaJIBHBI HOMEp M HEPeJaloT Ha HyJIeBOW [poleccop; HyJeBoi
IpOUECCOp IIOJNYYaeT OT BCeX IIPOLECCOPOB NaHHbBIC M BEIBOJAWT HA 9KPaH B
(hopmare: HOMep mporieccopa, IepeciiaHHoe UM 3HAYeHHe IepPeMEeHHOH a.

2. Hanwumwre IpOrpaMMmy, UCIIOJNIB3YS Onokupyromnue
KoMMyHHUKanuoHHbIe pyrKumu (MPI_Send, MPI_Recv), peanusyrounyro ajaropurm
NIepefadn JaHHBIX TI0 KOJBIYY: OYEPENHON MPOLECCOp MOKUAAETCS COOOIECHHUS OT
NPEABIIYINEero U MOTOM IOCBUIAET CIIEAYIOIEMY [IPOLEecCy.

3. Hamwumwrte nporpammy, HCIONB3Ysl KOMMYHWKALMOHHBEIE (YHKIIHK
(MPI_Isend, MPI Irecv), mepenarolyro IBYMEpHBI MAcCHB MEXKAY MBYMS

IIPOLIECCOPaMH.



1. Hamuumre mnporpammy, HUCIOJB3Ys KOMMYHUKaIMOHHYIO (DYHKIHIO
(MPI_Sendrecv), peammsyloNlylo alropuT™M Iepelayd NaHHBIX [0 KOJIBILY:
OYEPETHON MPOLECCOp HOXKULAETCA COOOLICHUS OT INPENBIAYINEr0 W IIOTOM
IIOCBITIAET CIEAYIOLIEMY IIPOIeCCy.

B) CaMocTosiTe/IbHAS paGoTa CTYJEHTOB:

1. Iloaroroska K TeKyIIeMy KOHTPOIIO M MPOMEKYTOUHON aTTECTALUH.

2. IlogroroBka k nabopaTopHbIM pafoTaM W OGOPMIEHHE OTYETOB IO
pe3ynbraTtaM U3 BBITONHEHHs. KOHTPOIbL OCYLIECTBNsSETCS HA 3aHATHUIX B BHIEC
YCTHBIX OTBETOB Ha BOIIPOCHI IIPEIIOIaBATEIS 10 COAEPIKAHUIO OTUETA.

3. Pabota ¢ HOMOTHUTENBHOM NUTEpPaTypOli 110 BOIIPOCaM, BHIHECEHHEBIM Ha
CaMOCTOSATENIbHOE U3ydeHrne. KOHTPOIh OCyHIecTRIsSETCS Ha 3a4eTe.

1) JocromncTsa m  Hemocrarku SMP-  um MPP-  apxuTexTyp
BBIUHCIIUTEIBHBIX CHCTEM.

2) Otnnune NOHATHH HOpoLiecca 1 MIOTOKA B ONEPAlMOHHBIX CHCTEMaX.

3) IIpoGmembr CUHXPOHM3AIUHN 3a7a4 pu apajyIeIbHOM
IIPOrpaMMUPOBaHUH.

4) Craugapt OpenMP. Hasnauenue.

5) CymecTBylompue peanusaiuu craggapra MPI.

6) IlpoToxosbpl OOMeHa TaHHEIME MEKIY IIPOLECCAMH.

7) Hcnonpzoranue yrunutsl MPIRun.

8) Ortnaznka napaenbHBIX IPUIOKEHHH,

9) Meronuka oneHKH 3()()EKTUBHOCTH BEIYHCICHYI,

10) Peanuzanums MaTpUUHEIX aITOPATMOB cpeactamu MPI

11) Pacnipeenennoe pemtenue quddepeHnaibabX ypaBHEHHIH.

Pacnipesienienie  BUIOB  caMOCTOSTENBHOM — paGoTHl MO pasjenam

JUCLIMIIIAHEL:
Ne Paznen nucnuILIHHED SHLGRC
n/n D@3
1. | BeeneHue 2 2
2. | ApxHuTeKTypa pacipe/ieleHHbIX BEIUNCIUTEIBHEIX 5 6
CHCTEM i
3. | OcHOBHBIE IIOHATHSI TAPATIEIBHBIX aJIrOpUTMOB 2 i ;6




4. | Craumaptr MPI ‘ 20 | 40 | 10

Beero 26 10 24 4,

r) IlpumepHbIe TEMBI KYPCOBBIX PaGoT:

1) Ynucnennoe pemenue cpenctBamu  MPI  IBYyMEpHOro HETHHEHHOIO
YPaBHEHUS TEIIONPOBOAHOCTH METOLOM IIPOAOJIBEHO-IIONIEPEUHOM IPOrOHKH

2)Yncnennoe pemenue cpexctBamu MPI  nBymepHOro HenmuHelHOro
YPaBHEHUS TEIUIONPOBOJHOCTHU C IIOMOIIBI0 CXEMBI PaCIIeIICHHS

3)UncnerHoe pemenwe cpepctBamu MPI  gByMepHOro HelMHEHHOTo
YPaBHEHUSI TETIONPOBOJHOCTH ¢ IIOMOIIBIO CXEMBI IIPEAUKTOP-KOPPEKTOP

4)YncnenHoe pemenwe cpenctBamMu  MPI  TpexMepHOro  JIMHEHHOro
YPaBHEHHSI TEIUIOIIPOBOJHOCTH C IIOMOLIBIO IBHON Pa3sHOCTHOM CXEMBI

5) Yucnennoe pemenne cpencrsamu MPI 1ByMepHOTro ypaBHEHUs [Tyaccona
HUTEPALYOHHBIM METOJI0M el 1es

6) Hucnennoe pemenue cpencrsamu MPI aBymeproro ypasuenus Ilyaccora
METOAOM ONOYHBIX UTepaluii

7) MogenupoBanue cpencrBamu MPI mpornecca BzaumMozeicTsus TBEPIBIX
YaCTHULl C IOTOKOM ra3a

8) Hucnennoe pemenne cpeacTsamu MPI 1ByMepHOTo ypaBHEHHUS MepeHOCa

9) Beruncienue paHra npou3BONBHOM MaTpuIlsl cpeacTBaMu MPI

10) Moznenuposanue cpencrsamu MPI mporiecca mpoxoyaeHns HeHTPOHOB

yepes [IACTUHY

7. YHEBHO-METOJIUYECKOE n NHOOPMALIMOHHOL
OBECIHHEYEHUE JNCIOATIINHBLI
a) OCHOBHAs JINTEpPaTypa

1. Auronos,  Amekcannp  CepreeBud. TexHosoruu  MapaIel>HOrO
nporpammupoBanuss MPI 1 OpenMP : yueGHoe mnocoGue maas BY30B 110
Hanpasnenusm 010400 "llpuxnagHas maremaruka u wHdopmartuka' u 010300
"®OynnamenTansHas HHGOpMaTHKA W UHBOPMAIMOHHEIE Texuomoruu" / A. C.
AHTOHOB ; MOCKOBCKHII TIOCYyHapCTBEHHBIA yHHMBepcHTeT #Menu M. B.

Jlomonocosa (MI'Y) ; aBt. mpemuci. B. A. CagoBrnumii.— Mocksa ; MOCKOBCKMit



yauBepcuter (MIY), 2012 .— 339 c.: wmwr — (CynepkoMIBIOTEpHOE
obpasoBanue) .— bubmuorp.: ¢. 333-334 .— ISBN 978-5-211-06343-3.

2. OCHOBEI IIapaJlUIENIBHOTO NPOrpaMMUPOBaHUs [DIEeKTpOHHBIA pecype] /
boraués K.IO. - M.: LMHOM, 2013.
http://www.studentlibrary.ru/book/ISBN9785996309399.html

~

3. Mogenu mapanienpHOro MpOrpaMMHUPOBaHUS [DIIEKTPOHHBIM pecypc]
deporon N.E. - M.: COJIOH-TIPECC, 2012.
http://www.studentlibrary.ru/book/ISBN9785913591029.html

4. ®enoToB NE. Mopnenmn [apalJIeIIbHOTO IIPOrPaMMUPOBAHHUS
[OnexTponnsiii pecype]/ @egoror ME.— DiekTpoH. TekcTOBBIE NaHHBIE.— M.
COJIOH-ITPECC, 2012, — 384 c— Pexum JocTyna;
http://www.iprbookshop.ru/20877.— DEC «IPRbooks».

0) nomoJHHUTeIbHAS JUTEPATYPA:

l.. Kymukos ML.M. Texnonoruu pa3paGoTKy NPOrpaMMHOIO OOECIICUEeHHs
ANld  MaTeMaTHYeCKOTO MOMAEIHpPOBaHUA (HU3WYecKux IporeccoB. Yacte 1.

Hcnonszosanue cynmepKOMIBIOTEPOB, OCHAIICHHBIX IPAQHYIECKUME YCKOPUTENSMU

[Snextponnsiit  pecypc]: yueGHoe mocobue/ Kymukos M.M.— DiekTpoH.
TeKCTOBRIe  JaHHble.—  HoBocmOupck: HoBocubupckuii  rocynapcTBeHHBIN
TeXHUYeCKMH  yHuBepcuter, 2013.— 40 c—  Pexum  jocryna:

http://www.iprbookshop.ru/45044.— 5B5C «IPRbooksy.

2. Mogenu  pacnpesieNleHHBIX ~ BBIUMCTEHHH [DnekTpoHHEIN pecype] /
Tomopkos B.B. - M. ; OUSMATIIAT, 2011. -
http://www.studentlibrary.ru/book/ISBN5922104950.html

3. boraués  K.IO. OCHOBEI ~ MapalIeNBEHOTO  MPOrPAMMUPOBAHUS
[Onextponneiéi  pecypc]: yueGHoe mocobue/ bBorauds KJIO.— DiexTpoH.
TeKCTOBbIe naHHble.— M.: BMMHOM. JlaGopatopus smanuii, 2015.— 343 c.—
Pexum noctyna: http://www.iprbookshop.ru/20702.— 3BC «IPRbooksy.

B) Ilporpammuoe o6ecnieuenne u MuaTepuer-pecypesbl:

1. Jlabopatopus [IlapaniensHerx HHGOPMAIMOHHBIX TexHonorui HaywHo-

MICCIIEI0BATEIIECKOrO BRIYUCAUTENRHOTO LieHTpa 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. Opurunaner ctangapta MPI: http://www.mpi-forum.org/docs/docs.html.

8. MATEPUAJIBHO-TEXHUYECKOE OLECIIEYEHUE
JUCHUTIJIMHBI

JIeKUMOHHbBIE ayIWTOPUY, OCHAIEHHBIE TOCKOM (IyI1 Mela MM Mapkepa),
3KPaHOM ISl MPOEKIMOHHEIX CUCTEM, IIPOSKTOPOM M HOYTOYKOM.

Aynutopun 111 TIPOBECHWS 3aHSTUM, OCHANIEHHBIE COBPEMEHHBIMH
NEPCOHATBHEIMHU KOMIIBIOTEpaMH, 00BeTMHEHHBIMHU B JIOKaJBHYIO
BBIUHCIUTEIBHYIO CETh U YKOMIUIEKTOBAHHBEIMH HEOOXOOWUMEBEIM CHCTEMHBIM U

TIPUKJIAJHBIM IPOTPAMMHBIM 00€CTIEYeHUEM.
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