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1. HEJIX OCBOEHUSA TUCITAITJIMHBI
Henpro mucumiuebl PachpenenenHas o6paGoTka MHQOpMAnuM SABISETCA H3ydEHHE
OCHOBHBIX  IIOHATHH M  IPUHUUIOB  pacHpeNeliCHHOH  oOpaGOTKH  JaHHEIX W
BBICOKOIIPOU3BOAUTENILHBIX BHIUUCIICHHM.
®opMupoOBaHKE ITPAKTHIECKHX HABBIKOB, HEOOXOAMMBIX I pa3pabOTKH MapajuiebHBIX
IporpaMM C KCIIOJIb30BaHMEM CTaHIapTH3HPOBAHHOrO MHTEepdeiica nmepenaun coobmennit MPI
(Message Passing Interface) misa cucteM ¢ pacmpeneneHHol IIaMSThO.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

Hucnumnna «PacnpeneneHnas o6paboTka wHGOpManMuy HAXOAUTCA B BapHATHBHOM
4acTH OCHOBHOM IpodeccHOHANBHOM 00pa30BaTeNbHOM IPOrPaMMEI H OTHOCHTCS K JMCLMILTHHE
110 BEIOODY.

JlucuumnivHa JIOTHMECKH M COJCPXKarelIbHO-METOJMYECKH CBA3aHa ¢  pAIOM
TCOPETHYECKUX JUCIHUIUIAH U [PaKTHK IPEALIECTBYIOMETo nepuosia obydeHus (ApXUTeKTypa
KOMIIBIOTEPOB, AJITOPMTMBI H aHAIA3 CIOKHOCTH, SI3bIKH M METOIBI MPOrPaMMHPOBAHMS,
CucreMHOE M IpHKIagHOE NporpaMMHOe obecrieuenne, OnepanuonHble cucTeMbl, O6BEKTHO-
OPHEHTHPOBAHHOE POrpaMMHUpOBaHue). I yCIIEITHOro OCBOEHHMS Kypca CTYACHTHI JOJDKHEL:
3HaTh YCTPOMCTBO M NPHHIMIE! QyHKIMOHUpOBaHus DBM, uMeTh NpencTapieHne o 6a30BBIX
QIrOPUTMAax M CTPYKTYPax JAHHBIX, YMETh NPUMEHSTH S3BIKH MPOTPaMMHPOBAHHS BHICOKOTO
YPOBHS.

Huciunmaa  GopMHpyeT 3HaHHA W HAaBBIKH, HEOOXOIMMBIE B  IIPaKTHYECKOH
ACATENBHOCTH KBATU()UIAPOBAHHOTO CTIEHHANNCTA, H3Y4aeTCs B KOHIIE TEOPETUYECKOrO Kypca.
B pamxax y4eGHOro mporecca OHH MOTYT OBITh HCIOJB30BAaHEI IIPH MOATOTOBKE BBIIYCKHOM
KBaJTM(PUKAIIMOHHON paboTHI.

3. KOMIIETEHIIU OBYYAIOIIEI'OCSI, ®POPMHUPYEMBIE
B PE3YJIBTATE OCBOEHUS JUCIUILIMHBI (MOYJIA)
B pesyinbTare OCBOGHHMS MWCIMILIMHBI OOyYaloINMHCS MOIDKEH JCMOHCTPHPOBATH
CJIeAYIOMUE KOMIETCHIIAHN:
® CHOCOOHOCTR MCIOJIB30BAaTh 0a3OBble 3HAHUS €CTECTBCHHBIX HAyK, MATEMATHKH M
HHGOPMATHKH, OCHOBHBIC (aKTHl, KOHIIEIIHY, NPHHIMIIE TEOPHH, CBA3aHHBIX C NPUKIATHON
MareMarukoi ¥ unpopmarukoit (OIIK-1);
® CrIocOOHOCTh K pa3spaboTKe alrOPUTMHUYECKMX H MPOTPaMMHBIX pENICHHNA B 06IacTH
CHCTEMHOT0 H MPHKIAIHOrO INPOrpaMMHPOBAaHHA, MAaTeMaTHYCCKUX, HHPOPMANMOHHHIX H
HMHTAIHOHHBIX MOJENEH, co34aHMI0 HH(DOPMANMOHHBIX pPECYpPCOB IIOOANBHBIX CETeH,
00pa3oBaTeIbHOr0 KOHTEHTA, NpPHKIAJHBIX 0a3 JaHHBIX, TECTOB H CPEACTB TeCTHPOBAHHS
CHCTEM M CPEJICTB HA COOTBETCTBHE CTAHAApTaM U HCxomHbM TpeGoBanuaM (OITK-3);
® CcroCOGHOCTH K pa3paboTKe H MPUMEHEHHIO ATOPHTMHAYECKHX U IPOrPAMMHBIX| EIIEHU
B 00/1aCTH CHCTEMHOTO M IPHKIIJHOTO IporpaMmuoro obecneyenus (I1K-7).
B pesymbTare OCBOEHHS JAMCIMIUIAHEL OOydalomuiics HOJDKEH JEMOHCIPHPOBATH
CIIEAYIOIIKE Pe3yIbTaThl 00pa30BaHuU:
1.  3mare: xnaccHGHKalMIO pacHpeleeHHBIX BHYHUCIHTENBHBIX CHCTEM, METOIEI
NIOBBIIICHUSA IPOU3BOJUTEILHOCTH BBIYMCIMTENBHBIX CHCTEM, IIOAXOABl K IIOCTPOEHMIO
NapaieNbHBIX aITOPUTMOB;



2.
Pa3IUYHBIX
paclpeneIeHHbIX aIrOPUTMOB;

3. HaBBIKAMH

HACTOYHHKOB,

Baagern:

ITpUMCHATH

HCII0JIE30BaHHUSA

H3y4YCHHBIE

BBIHUCIIMTCIIBHBIX 3a4a4 A1 CHCTEM C pacr[pez(eneHHOI‘fI MaMATBIO.

O6mast TpyaoeMKOCTh AUCUHILIHHEI COCTABIIET 6 3a4eTHBIE eAUHULEL, 216 Yacos.

METOJEI

COBPCMCHHBIX

pH

CPEICTE

YMeTb: CaMOCTOSTENILHO U3BJIEKATH MOJIE3HYIO Hay4YHO-TEXHUYECKYIO HH(OPMAITHIO U3
MPOEKTHPOBAHUHU

pemeHus

4. CTPYKTYPA U COAEP)KAHUE TUCIUIIIMHBI (MOIYJIS)

Buasl yueOHoit paGoTsl, DopME TekymeTo
S BldLotas 6 O6bem KOHTpOJIA
OCTOATEIILHYO paboTy ebHoit CIIEBaEMOCTH (110
E| =8 OpERTos ):1601'51 c M Hedenim
Ne Pazpnen 3| @ E' H TPYAOEMKOCTb (B yacax) P ’
— i S| 5¢ TIpUMEHEHNEM cemecmpa)
S| T8 < | sl oz p, | HHTEPaKTHBHBIX ®opMa
5 E Elg Bl © = MeToJI0B (B TMPOMEXKYTOUHO
o |8 E R'gl O E vacax / %) aTTecTaluu (no
BIE® cemecmpam)
1. | BRenenue 8| 1 [2]|—|—]|6
2. | ApxurexTypa
Petitunr-
aCIIpEeacCIICHHBIX
RECHPEA 8|12 |6|—]|4]10 5/50 KoHTpOIH Nel
BBIYHUCIIUTCIIBHBIX
CUCTEM
3. | OCHOBHBIE TOHSTHS !
HapajuIeIbHBIX 834 |8 |—|—|10 4/50 CHIMHT
IFOPUTMOB KRETppIE o2
4. Peiirunr-
CTaHIIaPT MPI 8159 20| — 23100 12/27 KOHTPOJb No3
Bceero: | 8 9 136[—|27|126 | KP 21/33 Sx3ameH, 27
JIEKIITUHN
1. BBenenne

2. ApaneKTypa PacnpencJeHHbIX BLIYHCIUTEIBHBIX CUCTEM

PaCHpClICJICHHBIe CACTEMBI U PaCIpPCACIICHHBIC BBIYHCIICHHA. HpelIHOCBIJ]ﬁKI/IipaSBI/ITI/IH
BBICOKOIIPOHU3BOAHTEIILHBIX
HCIIOJIE30BaHUA PpacIIpeaCICHHBIX BEIYUCIICHHIH.

BBIYHUCIIEHUH H

COBPEMCHHBIC

Metone! u CANHULBI OLICHKH IIPOU3BOJUTCIBHOCTH BEIUUCIUTEILHEIX CHCTEM.

OcHOBHEIE

HanpaBJICHUA pa3sBUTHA

[Mapannenshas o6pabotka. Koneeitepras o6paGoTka.

Knaccuduxarms

®dmmnuna.

SISD-, SIMD-,

BBICOKOTIPOHU3BOOUTEIBHBIX

JocTmxenud. OOmactu
KOMIBIOTEPOB.
MISD-, MIMD:+cucTeMEL

MynsTHnponeccope! ¥ MyILTHKOMITBIOTEPEL. CHCTEMBI ¢ 06mIEl U pacrpeeeHHOM TaMATEIO.

NUMA- apxurextypsl. MPP-cuctemel. Kitacrepurie cucreMsl. MeTa-KOMIBIOTHHT.

3. OcHOBHBIE IOHATHSA NAPAJLIEIbHBIX AJITOPUTMOB
Pacniapaienvsanme anropuTMoB Ha OCHOBE NAHHEIX. PacmapallielMBaHHE alrOpPHTMOB
Ha OCHOBE 3a/1a4. ABTOMaTH4ECKOE pacliapaUIeIMBaHUe U IPaHHIbl IPUMEHHMOCTH.

Crenenp mapaaienyusMa YHCIEHHOTO aIrOPUTMa. AJITOPUTM CABAMBAHHSA. 3EpPHHCTOCTS.
Yckopenue 4 30 GEKTHBHOCTE MapaJUIEIBHOTO aJITOPHTMA.
3akoH AMAaNA ¥ €ro NPaKTUIECKHil CMBICIL.




4, Cranpapt MPI

Hasnauesme u wucTopms pasBUTUA craHjgapTa. MyIsTHINIATGOPMEHHOCTS M
HE3aBUCHUMOCTH OT SA3bIKA.

Knaccudumkanusa ¢pyaxnuit MPI. BazoBrie THIIBI TaHHBIX.

WNuumuanuzanuu u 3akpeitue MPI-niporeccos.

KoMMyHuKallnOHHEIE ONIEpalldy THIIA «TOYKA-TOYKAN.

KonnextuBHBIE OnIepanyuy nepeJadr JaHHLIX B IPYIINE MPOLIECCOB.

Pa6orta ¢ rpynmamu nporeccoB 1 KOMMYHHKATOPaMH.

ITpon3BoaHsle (II0NB30BATENBCKHE) THIBI JaHHBIX. YTIAKOBKA M PaclIaKOBKa,

®dopMupOBaHKE TONONOTHH IPOIECCOB.

JlaGopaTopHbie paboThI

JlaGpaTopnasn paGora Nel
3nakomctBo ¢ MPI. Hactpoiika cpeapr mporpammupoBanus. Hamucars nporpamMmy s
onpeneneHus obmero uucna nponeccopoB (MPI_Comm Size), MHIMBHAyaJbHOrO HOMEpA
nponecca (MPI_Comm_Rank), BeBosa umeH y310B kiactepa (MPI_Get Processor Name).
JlaGpaTopuan padora Ne2
Hamucare nporpammy, ucnons3ys Gnokupyromue koMmmyHHKanuoHHble ¢yHkmuu (MPI Send,
MPI_Recv), peammsyiomyio alropuT™M Iepefjadd JAHHBIX II0 JBYM KOJIGLAM: HEUYETHEIE
nporeccopa 06pa3yroT 1 KoJIbIo, YeTHEIE — BTOPOE.
Momudumuposats nporpammy, ucnons3yro ¢pyakmuio MPI Sendrecv.
JlabpaTopHan pa6ora Ne3
Hcnomssys  ¢ymxkmmu  MPI_Bcast/MPI_Gather/MPI_Allgather/MPI_Scatter ~ Hamucats
HapajUIe/IbHYIO IIPOrpaMMy, PEaM3yOMyIO [apaJUIeTbHBI aIrOpUTM CKAISPHOTO YMHOKCHHS
BEKTOPOB.
JlaGpaTopHas paGoTa Ned
1) PeanusoBaTh MOCIEHOBATCIBHBIA ANTOPUTM YMHOXCHHS MAarTpPHIBI HA BEKTOD, IIOJIYYHTSH
3aBHCHMOCTB BPEMEHH Pealli3allii AITOPUTMA OT pasMepa MaTpPHUILL.
2) PeanusoBaTs napaUieNbHEIH CTPOIHO-OPHEHTHPOBAHHEIH ATTOPHTM YMHOMKEHHS MATPHIB! HA
BEKTOP, BBIMUCIMTH BPeMs pealusalliM airoputMa Ha 2, 4, 8 mpomeccopax mmsd pazMepa
Matpunsl ot 100x100 10 1000x1000.
3) Boruciute yckopeHHe M 3((EKTHBHOCTH NApaIelbHOrO aIrOPUTMA IO CPABHEHHIO C
TI0CJIEI0BATENBHBIM B 3aBHCHUMOCTH OT pa3Mepa MaTPHIIBL
JlabpaTtopuan padora Ne5
1) Peanmn3oBats moCnenoBaTeNbHBIN AITOPHTM YMHOXEHHMS MATPHI(BI Ha MATPHILY, TIOJIYYUTE
3aBHCHMOCTB BPEMECHH peali3allii AITOPATMA OT pa3Mepa MaTPHIEL.
2) Peanmu3oBath napaUienbHEINA aITOPUTM YMHOXEHUSI MAaTPUIIBGI HA MATPHUILy B CJIydae, kKoraa 1
MarpuIa CTPOYHO-CIIOKCTO, a 2 - IEIMKOM Paclipe/IeNICHbI [0 MPOIeCcCOpaM, BEIMUCIUTL BpEMs
peanusalMi airopuTMa Ha 2, 4, 8 mpomeccopax it pasMepa Marpuibl or 100x100 mo
1000x1000.
3) BerucmaTe yckopeHHE H 3(Q(EKTHBHOCTh NApaLIENBHOTO ANrOpPATMA IO CPABHEHHIO C
IOCIICOBAaTENbHBIM B 3aBHCHMOCTH OT pa3Mepa MaTpHIILL.

S. OBPA3OBATEJIBHBIE TEXHOJIOI'NHA
¢ ICKIIMOHHO-CEMHMHApCKasd cucreMa oOydeHHS (TpaJUNHOHHBIE JIEKIMOHHBIE U
nabopaToOpHbIE 3aHATHSA);



® 00y4eHHE B MaIbIX TPYINaX (BBIIOJIHEHHE 1a00paTOPHbIX paGoT B TPYINAX U3 ABYX I
TPEX YENI0BEK);

® MacTep-KJIacChl (IEMOHCTpamus Ha J1abOpaTOPHBIX 3aHATHAX MPHHUHMIOB pacyera M
IPOEKTHPOBAHHS ONITHYECKHX JACTANCH M ONITHIECKUX CHCTEM);

®IpUMEHEHHWE MYJILTHMEJNA TEXHONOIUH (NpOBEieHHE 3aHATHH C IPUMECHEHHEM
KOMIIBIOTEPHBIX NMPE3EHTalui U JEMOHCTPAlMOHHBIX POJMKOB C MOMOIIBIO IMPOEKTOpa MM
9BM);

 MH(OPMAIMOHHO-KOMMYHHKAIIOHHEIE TEXHONOTHH (IpUMEHeHne WMH(OPMAIHOHHEIX
TEXHOJIOTHH JUIi MOHHTOPHHTA TEKYIIEH yCIIeBaEMOCTH CTYICHTOB M KOHTPOJIS 3HAHUH).

6. OHEHOYHBIE CPEJACTBA JUISI TEKYHIETI'O KOHTPOJISA
YCHEBAEMOCTH, IPOMEXYTOYHOMH ATTECTAIINA ITIO
HUTOI'AM OCBOEHMUS JMCIMILIMHBI 1 YYEBHO-
METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJBHON
PABOTBI CTYAEHTOB

a) Bormpocsl K peliTHHI-KOHTPOJIIO:
Peiimunz-xonmpons Nel

1. Kakue cymecTBYIOT €IMHMIBI H3MEPEHMS NPOM3BOAWTENLHOCTH? IlpHMBenMTE H3BECTHEIE
Bawm oneHky npou3BOANUTENEHOCTH BEMUCIUTENBHEIX CHCTEM.

2. IlpuBenute KJIACCH(UKANNIO BEICOKOIPOU3BOAUTENLHBIX BBIYMCIMTEILHBIX CHCTEM IO
OpraHHM3alli{ OICPATHBHOM MaMATU. YKaXWTE JOCTOMHCTBA M HEMOCTATKH KaXJIOro Kiacca
CHCTEM.

3. IlepeuyncmuTe apXHUTEKTYPHI BEMHCIATEIBHBIX CHCTEM COMTIACHO Knaccubukamun OanHHa.

4. [alite cCpaBHUTENBbHYIO XapaKTEPHCTHKY MOJEISIM IapaUieu3Ma JaHHbIX U Hapaliein3Ma
3amad.

5. CdopmynupyiiTe oOIpemeNeHHe CTENEHH Napalleld3Ma alrOpHTMa, YCKOpEHHS |
3G (PEKTHBHOCTH MAPAILIEIIFHOTO aJITOPUTMA.

6. Ompezenure CpefHIOD CTCNEHb IIapaUlelU3Ma ITOPHTMA COBAWBAHHSA, CKAIAPHOTO
YMHOXXEHHS BEKTOPOB, YMHOKCHHS MATPHUIIEI Ha BEKTOP.

7. IlpuBenuTe NpUMEPE! ATOPUTMOB, 06/IaJAIOMUX HACAILHOM CTENEHBIO IapAILIEIH3MA.

8. Bememute popmyiry 3akoHa AMAANS ¥ MOACHUTE €€ MPAKTHYECKHIA CMBICI.

Peﬂmunz-koumpozzb No2

1. IlpuBenure NpHMEPH NOKATLHEIX M TIIOOATBHBIX KOMMYHMKAIMOHHEIX (yHKmHH MPI
Otnudne 6I0KMPYIOIUXCS X HEOMOKUPYIOIUXCS BEI30BOB

2. Oynxupu MHMIEAaTH3amus ¥ 3aBepureHus MPI mporpamm. OmpesienieHHe KOJIHMYECTBa H
panra npoueccos. IIpumep. -

3. OyHKUMH pHeMa/epeaayt COOOIIEeHHH MEXy OTAeIbHBIMA IPOLECCAMH.

4. I'pynmoBele (KOJUIEKTHBHEBIE) B3aMMOJIEHCTBHA. PacchUika IENOro cooOmeHus IPOLIECCaM.
C6opka naHHBIX OT IIPOLIECCOB.

5. TI'pynmoBsbie (KOJUIEKTHBHEIE) B3aMMOJCHCTBHA: PacchUlka 4acTed cooGIIEHHs MpoIEeccaM.
C6opka gacTeil COOGIIEHHU ¢ IMPOIIECCOB.

6. QYHKUWH HOINEPXKKH PaCTIPEeIeNeHHBIX OIepaluil: BBINOJHEHNE TTI00aIbHEIX OIepaIHii ¢
BO3BPATOM pE3yJbTaTOB B TIJIABHBIA IMPOLECC, BBIIONHEHHE INIOOANBHBIX ONEPAlUi ¢
BO3BPATOM pPe3yJIbTaTOB BO Bee Ipoliecchl. CHHXPOHU3AIMS [TPOLECCOB.

Petimunz-xoumponv Ne3



T nansex 8 MPI: 6asoBeie u nponsBoause. Crioco6s KOHCTPYHPOBAHHS IIPOM3BOAHEIX
THnoB. [IpuMepsr.
YnakoBka u pacnakoBka JanHEX B MPI. ITpumep.
I'pynnel  mponeccoB. Co3faname HOBBIX rpymn. [lomyuenue wuHoOpManmu o TIpynmnax.
IIpumepsr.
KomMmyHukatopsl. IloHATHE HHTpaKOMMYHHKATOpa H HHTEPKOMMYHHKaTopa. Co3jaHue
KOMMYHHKATOpOB, yAQJICHHE KOMMYHHMKATOpOB, OINCpalldM HaJ KOMMYHHKaTOpaMH.
@yHKIMY 1151 AHTEPKOMMYHHUKATOpOoB. [Ipumepsi.
Tomonorun npoueccos. JlekaproBa Tomomorus. Dyukuus capura. OyHKUMA pa3GHEHHS.
ITprmepsr.
Tomonornu mponeccos. Tomonorns rpada. @yrkmuE mis paboThl ¢ Tomonoruedt rpada.
@QyHKUYA ONpeie/ICHNs THIIA TOIOIOTHH.

0) JK3aMeHALIMOHHbBIE 3a1AYH:
Hanmvmute mporpaMMmy, HCHONB3YsS ONOKHPYIOIIHE KOMMYHHKAIIMOHHEIE —(YHKIHH
(MPI_Send, MPI_Recv), peanusyromyio CIeyiOLIHii alrOpUTM: Ha HYJIEBOM IPOLECCOPE
HHAIMa3upyeTcs nepeMenHas (float a); HyneBo#t mpoueccop paccsuiaeT HEpPEMEHHYIO a
BCEM IpoIleccopaM, BKJIIOYAas CaMoro cebs; Iociie IONydYeHHS IIEpeMEHHOM a Bce
IPOLECCOPEI NPHOABIAIOT K HEHl CBOM WHIMBHAYATBHBIM HOMED M MEPENAlOT HA HYJEBOH
nponeccop; HyJICBOM MPOIECCOp IONYydaeT OT BCEX IPOIECCOPOB JAHHBIE M BHIBOJHT HA
3KpaH B ¢jopMaTe: HOMEP IPOIIECCOPa, IEPECTAHHOE UM 3HAYCHHE IEPEMEHHOMH a.
Hanumwre mnporpammy, ucmonssys OJOKHpyrompe KOMMYHHKAOMOHHEIE  (QyHKIHM
(MPI_Send, MPI Recv), peammsyiomyio alroput™M Nepeiayd AaHHEIX 110, KOJBILY:
OYEPEHHOM IPOLECCOP MOXKMIAACTCA COOOIIEHHS OT MPEeNBIAYINEr0 M IIOTOM OCELIACT
CIIEAYIOLIEMY IpOIIeCCy.
Hanunmure mporpammy, nemons3ys koMMmyHuKanuoHHble Gynxuuu (MPI_Isend, MPI_Irecv),
Hepeaalonnyro IByMEPHBIH MaCCHB MEXIY ABYMS IPOLECCOPAMH.
Hanmmure mnporpammy, mHCHonb3ys KOMMYHHKanuoHHY0 GyHknuo (MPI Sendrecv),
peATU3YIONIYIO AITOPHTM MEpeati JaHHBIX 110 KOJIbIY: OYepeIHOM IPONeccop AOKHIAETCS
COOOIIEHHS OT MPEABLTYIIETO U HOTOM MOCEUTAET CIEAYIOIEMY TIPOIIECCY.

B) IIpHMepHbIe TEMBI KypCOBBIX paboT:
UncnenHoe pemenwe cpenactBamu  MPI  nByMepHOro  HenumHeHHOro — ypaBHEHHA
TEIUIONPOBOAHOCTH METOAOM IIPOAOIIEHO-IIONCPEYHOM IPOrOHKH
Yucnennoe pemeHue cpeactBamu  MPI  mBymMepHOro  HeNMHHEHHOTO YpaBHEHHS
TEMJIOIPOBOAHOCTH C IIOMOIIBIO CXEMBI PACIIIEIICHHS
Uucnennoe pemenwe cpeactBaMu MPI  gBymeproro  HenmmeitHOTro ypaBHEHHUA
TCIUIONPOBOJHOCTH € IIOMOIIBIO CXEMBI IPEAHKTOP-KOPPEKTOP
Yucnemnoe pemenne cpeactBamd MPI  TpexmepHOro  IMHEHHOTO YPaBHEHHSA
TEIIONPOBOJHOCTH € IIOMOIIBIO IBHOU Pa3HOCTHOH CXEMBI
Yucnennoe pemenue cpeactsamu MPI gBymepHOro ypaBHeHms IlyaccoHa MTepalHOHHEIM
MeTozioM 3efiaenst
YHucnennoe pemenne cpexcrBamu MPI nBymepHoro ypasHenums IlyaccoHa MeTomoM
OJI0YHBIX HTEepaIlHif
Monenuposanue cpeacrsamu MPI nponecca BzaumoeiicTBHA TBEPABIX YaCTHI] ¢ IOTOKOM
rasa
Yucnennoe pemenne cpeacrsamu MPI 1BymepHOro ypaBHEHHs mepeHOCa
BrrurciieHrE paHTa IPOU3BOIBHOMN MaTpuIlbl cpeacTBamu MPI



10. Moznenuposanue cpencrsamu MPI nponecca MpoXokaeHus HEHTPOHOB 4yepes IIACTHHY
r) CamocrosTebHAs pa6oTa CTYJEHTOB:

1. IloaroToBxa K TEKyIeMy KOHTPOIIO H MPOMEXYTOYHOM aTTECTALMH.

2. TloaroroBka k 11a60paTOpPHEIM paGoTaM B O(OPMIICHHE OTHETOB II0 pe3yabTaram
U3 BBIMIOJNHCHAA. KOHTPONE OCYyImIECTBISETCA Ha 3aHATHUSX B BHJAE YCTHEIX OTBETOB Ha
BOIIPOCHI IPENOaBaTelId 0 COASPXKaHHIO OTYETA.

3. Pabora ¢ HOMONHHTENBHON JHTEPaTYpoM IO BONpOCAM, BHIHECEHHBIM Ha
CaMOCTOSTEIbHOE H3yuyeHHE. KOHTPOb OCyIIeCTBIAETCS Ha SK3aMEHE.

1) HocromncTsa u HenoctaTkd SMP- 1 MPP- apXUTEKTYp BEIMHCIUTEIHHBIX
CHCTEM.

2)  Otnmume MOHSATHIA MPOIIECCa M MIOTOKA B ONEPAIHOHHEBIX CHCTEMAX,

3) Ilpo6iaeMBI CHHXpPOHH3ALNMH 331144 IPH HapaUIeIbHOM IPOrpaMMHpPOBAHHH.

4)  Craumapt OpenMP. HaszHaueHne.

5)  Cymecryromue peanusanuu crangapra MPI.

6) IlpoTokonsl o6MeHa JaHHBIMA MEXITY IIPOLIECCAMH.

7)  Hcnonn3osanue yrunmutel MPIRun.

8)  Omnanxa nmapasienbHbIX IPHIOKEHHIH,

9)  Metomuka oueHkH 3¢ EKTHBHOCTH BEIUHCIICHHIA.

10) Peamuzanus MaTpHYHEIX alropuT™MOB cpencTBamu MPI

11) Pacmpenenennoe pemenue audepeHIHATLHBIX ypaBHEHMUIA.

4. BomonseHwe 3aJaHMS KypcoBOM paGOTHI M TIOATOTOBKA OTYETd. 3ammTa
KypcoBoii paboTH (3a4eT/He3aueT) OCYIIECTBISETCS B KOHIE CEMecTpa B ¢popme
ACMOHCTPALMOHHOrO 3amycka Ha IBM peami3oBaHHOM IPOrpaMMEI B OTBETOB HA BOMPOCHI
TI0 COAEPKAHMIO OTUYETA.

Pacmipesienienue BUIOB caMOCTOSTENBHOM paGOTHI IT0 paselaM AUCIAILTHHEL

Ne Bug CPC
Pasnen nucriunivae:

/1 1) ) (3) (4)

1. | Beenenue 2 — 4 =

2. | ApxuTekTypa pacipe/ieleHHbIX 4 _ 6 —
BBIYUCIIUTEIIFHBIX CUCTEM

3. OCHOBHBIC IIOHATHAA MnapainejabHbIX 4 . 6 =
JIrOPUTMOB

4. | Cranm napt MPI 20 30 10 40
Bcero 30 4. 30 . 26 . 40 u.

7. YYEBHO-METOJUYECKOE 1 HHOPOPMAIIMOHHOE OBECIIEYEHUE
JAACTINITINHBI
a) OCHOBHAasl JINTEPATypa
1. Awnronos, Anexcannp Cepreesnd. TeXHONOTHH NAPaIEIEHOTO nporpamMmupoBanuss MPI u
OpenMP : yueGHoe mocoGwe mis By3oB mo HampasieHmsM 010400 "TIpuxnagHas
MateMarnka H HHQopmaruka" u 010300 "OynpamenTanpHad HHPOpMATHKA U
uHdopManyonHLle TexHonoruu" / A. C. AHTOHOB ; MockoBcKuit rocyAapCTBeHHBI
ynusepcuter umeHH M. B. Jlomonocosa (MI'Y); aBT. mpemuci. B. A. CagoBHumumit.—




Mocksa: Mockoscknit yausepcuter (MI'Y), 2012 .— 339 c.: w1, — (CyHnepKOMIBIOTEPHOE
obpasoBanue).— bubmuorp.: c. 333-334 .— ISBN 978-5-211-06343-3.

2. OcHOBBI MapaJuIeNLHOTO MPOrpaMMUEpoBanus [DnekTporHELE pecype] / Boraués K.1O. - M.:
BUHOM, 2013.

3. ®emoros W.E. Mosenun mnapamielbHOTO IPOrpaMMHPOBAHHS [DIEKTPOHHELA pecypc)/
®enoros N.E.— DnexrpoH. Texcrosbie Aannbie.— M.: COJIOH-ITPECC, 2012.— 384 c.

4. llapamneneHoe nporpavmmpoanue Ha C++ B jeiictBum. IIpakTuka paspaGoTku
MHOTOIIOTOYHBIX IIPOTpamMM [DNEKTPOHHBI pecypc] / DHronm VYwiesme; Ilep. ¢ anrmL
Cmaknn A.A. — M. IMK Tlpecc, 2012.

0) MOMOTHHTE/ILHAS IMTEPATYPA:

1. Kymukos W.M. TexHomormu pa3spaGoTKM NpOTpaMMHOTO  OGECHEUCHHS Ui
MaTeMaTHYecKOro MonennpoBanus ¢Qusmdeckux mnponeccoB. Yacte 1. Hcmomssopanme
CYTIIEPKOMIIBIOTEPOB, OCHAINEHHBIX IpadUYeCKMMH YCKOPHUTEISMHA [DIEKTPOHHEI pecypc]:
yuebHoe mocobue/ Kymukos M.M.— OneKkTpoH. TeKCTOBEIE naHHBIE. — HoBOCHGHpCK:
HosocuGupckmii rocytapcTBEeHHEIN TeXHUYECKHAI yHHBEpCHTET, 2013.— 40 c.

2. Monenu pacnpezienieHHBIX BRMHCHCHUM [Dnexrponnsii pecypc] / Tomopxos B.B. - M.:
OU3MATIIAT, 2011.

3. Texnomorns CUDA B mnpuMepax: BBeeHHE B NpPOrpaMMHpPOBAHHE rpahHUecKux
nporeccopos [nekrponnsii pecypc] / Caumepe Jx., Kanapor 3. - M.: IMK Ilpecc, 2011.

B) IIporpammuoe obecnedenne u UaTepHer-pecypesr:

1. JlaGopatopus ITapamiensHeX HHOPMALMOHHBIX TexHONOTHH HaydHo-HCCIe10BaTENBEKOTO
BEIYUCIIUTEILHOTO 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. Opwrunane craagapra MPI: http://www.mpi-forum.org/docs/docs.html.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHNE JUCIAILINHBI
JlexkuuonHble ayuTOpHH, OCHAIEHHEBIE TOCKOM (WIS MeNa WM MapKepa), SKPAHOM UL
IPOEKIIHOHHEBIX CHCTEM, IIPOEKTOPOM H HOYTOYKOM.
Aymuropun 1i MpOBENEHHS 3aHATHI, OCHAIEHHEIC COBPEMEHHBIMH NIEPCOHAIBEHBIMH
KOMIIbIOTEPaMH, OOBCIMHEHHBIME B JIOKAIGHYIO BEMHCIUTENBHYIO CETh ¥ yKOMIUICKTOBAHHBIMH
HEO0XOIMMEIM CHCTEMHBIM H IPUKJIAJHEIM HPOrpaMMHBIM 0GeCIeYeHHEM.



Pabouas mporpaMMa IUCIMIUTHHBEI COCTaBJIeHa B COOTBETCTBHH C TpeOoBanmwsivu DOI'OC
BO no nampasieruto 01.03.02 [TpuxranHas MaTeMaTika 1 HHQoOpMaTHKa
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