MunucrepcTso o0pasosaHus H Hayku Poccuiickoit ®exepanun
OenepanbHoe TOCyAapCTBEHHOE O10KETHOE 00pa30oBaTENbHOE YUPEKASHUE
BBICIIIETO IIpO(hecCHOHANBHOTO 06pa3oBaHus |
«BnagumMupckuii rocyiapcTBeHHblf YHHBEPCHTET \
nmenu Anexcanapa I'puropbreBnya u Huxonas I'puropnesnua CToieToBBIX»
(BaIy)

‘;q;;:

ey, 4N
iy,
R
Tk <
k1o

TBEPXJIAIO
pi _,gf"rop o YMP

W
05 @
'q‘\-'ul‘t £

. £
O
g ::;f{ﬁA [Tardwos

« IS » |

.201‘_5;.

PABOYASA MTPOI'PAMMA JUCHHUTIJINHBI

Pacnpenejennas 00padoTka uHopManun

H

AHMEHOBAHHE JUCIHAILI]

MHBI

—_—

Hanpagaenne noaroroskn: 01.03.02 ITpukiaaHas MaTeMaTuka u uH(oOpMaTHKA

IIpodpuab/mporpaMmma noAroTOBKH:

YpoBenb Bbiclero oopasoBanus: GakajiaBpuart

®opma oO6yueHHss OvHAS

Tpynoemxocts | Jexmuii, Hpalc'm:l. Jlabopar. CPC, ®opMa HPOMERYTOTHOTO
Cemectp 3aHATHIl, | paboTkI, KOHTPOJIsA
3ad4, ef./4ac. qac. yac
Jac. qac, (9K3./3a4eT)
8 6/216 36 — 27 126 Ox3amen / 27, KP
Hroro 6/216 36 — 27 126 Oxs3amen / 27, KP

Biagumup, 20 15-1:




1. HEJIX OCBOEHUSI TUCIIUAIIJINHBI |
Henbio pucruiuiuner Pacipenenennas o6paGotka HEQOPMALHM SBISETCS H3yYeHHE
OCHOBHBIX  IOHATHM M  IIPUHIOUIOB  pacmpelelneHHOH  oOpabOTKM  JAHHBEIX, |
BBICOKOIIPOM3BOAUTEIHHBIX BEIUMC/ICHUH.
DopMUpOBaHUE IPAKTHIECKHX HABBIKOB, HEOOXOMUMBIX ISl pa3spaboTKH HMapalielbHbIX
IIpOrpamMM ¢ MCIIOJL30BAHUEM CTaHIApTH3UPOBAHHOTO MHTEepdeiica mepenaud coobmenuii. MPI
(Message Passing Interface) mis cucreM ¢ pacipeaeeHHON IaMSATHIO. :

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO |

Hucnpmuna «Pacnpenenennas 06paborka HHGOPMAIMH» HAXONUTCS B BAPHATUBHOMU
9aCTH OCHOBHOM NpodeccHOHANIBHOM 00pa30BaTebHOM IPOrpaMMbl M OTHOCHTCS K IUCIHILIHHE
1o BEIGODY. !

JICHNIUIMHA  JIOTHYECKH W COJIeP)KATeNbHO-METOMMYECKd CBA3aHA C  PAIOM
TEOPETUYECKHX NUCIUIUIAH W MPaKTHK NPEANIECTBYIOMEr0 Heproja obydeHns (ApXuTekTypa
KOMIIBIOTEPOB, AJINOPMTMBI H aHAIH3 CIOXHOCTH, SI3BIKH W METOJbI MPOrpPaMMHPOBAHHU,
CucreMHOe M NpUKIAZHOE IporpaMmiuoe obecneuenne, OnepanroHHEIE CHCTeMbL, OGBEKTHO-
OPHEHTHPOBAHHOE IIPOrPaMMHUpPOBaHKe). JIId yCIEIHOro OCBOGHHS Kypca CTYHEHTBI JOJDKHBL:
3HATh YCTPOMCTBO M NPHHIMIEI GyHKOUOHMpOoBaHUS DBM, mMeTs mpeicransieHue o 6a30BBIX
aITOPUTMaX M CTPYKTYpax HaHHBIX, YMETh IPUMEHATH S3bIKA TPOrpPaMMHPOBAHMS BEICOKOIO
YPOBHSL

Huctmmnana  QopMupyeT 3HAHMS U HaBBIKM, HEOOXOINUMEBIE B  IIPAKTHYECKOL
AEATENBHOCTH KBAIM(DUIHPOBAHHOTO CIIEIMAIINCTA, H3y9aeTcsl B KOHIE TEOPETHUYECKOro Kypea.
B pamkax yueGHOro mpoliecca OHH MOTYT OBITh MCIIOJB30BAHBI IIPH IIOATOTOBKE BBITYCKHO
KBATU(IKAIMOHHOM paGOTHL

3. KOMIIETEHIIY OBYYAIOIIET'OCSI, ®OPMUPYEMBIE
B PE3YJIbTATE OCBOEHUSI JUCHAILJIMHBI (MO1Y JIS) ‘
B pesynsrare OCBOEHHS JHCHMIUIMHEL OOYYalOMIHMiiCS JOKEH JEMOHCTPHPOBATE
CIIEAYIOIUE KOMIICTEHI[HH
¢ CrnoCOOHOCTH HCIOJIB30BAaTH 0a30BbIE 3HAHHS ECTECTBEHHBIX HAYK, MATEMATHKU |
MH(OPMATHKY, OCHOBHEIC (PaKTHI, KOHIENIINH, PHHIUIIEI TEOPHH, CBA3AHHBIX C TIPUK/IAHOH
MareMaTuko# u uHdpopMaTukoi (OITK-1); |
* CrocoOHOCTh K pa3paboTKe alrOPUTMHYECKMX W MPOTPAMMHBIX DEIeHHH B o( ITACTH
CHCTEMHOr0 M MPHKIAIHOIO INPOrpaMMHUPOBAHHS, MAaTeMaTHUYECKHUX, HH(}bo_pMauHOHHBD( "
UMUTAIMOHHBIX MOJIENIEH, CO3JaHMI0 MHGOPMAMOHHBIX PECypcoB INIOOAIBHBIX —CETe,
00pa3oBaTeNbHOr0 KOHTEHTA, HPUKNAJHBIX 0a3 NAHHBIX, TECTOB M CPENCTB TECTHPOBAHHS
CHCTEM H CPEJICTB Ha COOTBETCTBHE CTAHAAPTAM M UCXOAHBIM TpeboBauusm (OITK-3);
* CnoCOGHOCTH X pa3paboTKe U MPEMEHEHHUIO aJITOPUTMHYECKHIX M IIPOrPAMMUBIX PEIIEHMI
B 00J1aCTH CHCTEMHOTO ¥ IIPHKIIAIHOTO MporpaMMHoro obecrneyenus (I1K-7).
B pesymerare oCBOE€HHS MUCIMIUIMHBI OOy4aloluifcs MODKEH JeMOHCTPHPOBATEH
CIIEAYIOIINE PE3YIbTaThl 00pa30BaHUS:
1. 3mare: KIaccHUKANWIO pPACHPEEIEHHBIX BHYHCIATENBHBIX CHCTEM, METOIBI
IOBBINICHUSA TIPOU3BOJUTEIBHOCTA BBIYMCIIMTEIBHBIX CHCTEM, MOJXOJBI K MOCTPOEHHUIO
napaJlesbHBIX aJITOPHTMOB,;



2. VYMeTb: CaMOCTOSATEIBHO U3BJICKATh ITONE3HYIO HAYYHO-TEXHUUECKYIO HHPOPMAIIHIO U3
Pa3sIHMYHEIX ~ MCTOYHWKOB, [PHMEHATh  H3YYEHHBIE METOABl IpPH  IPOCKTHPOBAHHH
pacIipe/ieleHHBIX aJITOPUTMOB;

3. Buaagern:  HaBEIKaMH ~ HCIIONB30BaHMS ~ COBPEMEHHBIX  CPEACTB  DEINCHHA
BBIYHCIIMTEINIBHBIX 3314 JIIS CHCTEM C paclpe/ielIeHHON IaMAThIO. ‘

4. CTPYKTYPA U COAEP)KAHUE JUCIHUIIIMHBI (MO Y JISA)
O6mas TpyI0eMKOCTh AUCIUILIHHEI COCTABIAET 6 3a4eTHBIE ¢IHHULEL, 216 Jacos.
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1. BBenenne ]

Pacnpenenennbie cHCTeMBI M paclpeefieHHbIe BBIYUCICHHUS. 1IpeamochlIKy pa:#BhTHH
BEICOKOIIDOM3BOAUTENLHEIX ~ BBIUMCICHH M COBpPEMEHHBIE  JOCTWKeHMs.  O6IacTu
HCIIOIB30BAHUS PACIIPENEICHHBIX BEIYHUCIICHIIMA,
2. ApXHTEKTypa pacupeae/IeHHbIX BHIYHCIUTEIbHBIX CHCTEM 1
MeTonbl ¥ €TMHULIBI OLICHKH MPOH3BOIUTENLHOCTH BEYYC/IHTENBHEIX CHCTEM. i
OcHOBHBIE ~ HaIpaBIEHHS  PAa3BUTHS  BBHICOKOIPOM3BOJUTENHHBIX KOMIIB}OTeijB.,
[Tapamnensras o6paboTka. Konseitepuas 06paborka. j

Knaccuduxamnus ®nmHHA. SISD-, SIMD-, MISD-, MIMD-cucremsl.
MynbTunponeccopel B MyJIbTHKOMIBIOTEPEL, CHCTEMEI ¢ 00LIEH U paclpeie cHHOMN IaMATHIO.
NUMA- apxurtextypsl. MPP-cucremsl. Knacreprele cucteMsl. MeTa-KOMIIEIOTHET.

3. OcHoBHBIE IOHATHS NaPAUIEIbHBIX AJICOPHTMOB i

PacnapaitenuBanye alropuTMoB Ha OCHOBE JAHHBIX. PacmapajuiesnpaHue aﬂropHTMoa
Ha OCHOBE 3a/1a4. ABTOMaTHYECKOE paclapalIeIMBAHNe W TPAHULLI TPAMEHAMOCTH.

Crenenp napaniennsmMa YACICHHOTO alropuTMa. AJTOPHTM CIBAMBAHES. BepHHCTOCTL
Yekopenue n 3GpPEeKTURHOCTE ApauIeSIbHOTO AITOPHTMA. ‘

3akoH AM,I[aJ'I}I Huero HpaKTPI“-IeCKI/II/I CMBICJI.




4. Cranmapr MPI

Hasnayenne wu wmcropus passutus — crampmapra. Mynbmnﬂa’rqyopMeHHocﬁ: 1
HE3aBHCUMOCTD OT SI3BIKA.

Knaccudukarms ¢pynxrmit MPI, BazoBble THITE TaHHBIX.

Wuunuanu3anyu u 3akpeITue MPI-tiporieccos.

KoMMyHHMKaIMOHHbIE ONEPALMH THIA (TOYKA-TOYKAY.

KomextnsrEle onepamuy nepesads IaHHBIX B IPYIIIE IPOLIECCOB.

PaGota ¢ rpynmamu nporieccoB 1 KOMMYHHKaTOpaMH.

ITpon3BoHbIE (OMB30BATENBCKIE) THIIB JAHHBIX. YIAKOBKA M pacriakoBKa.

®opMHUpPOBAHHE TOIOJIOTHH IPOIECCOB.

JlabopaTopHbIe paGoThI

JlabpaTopHuan pa6ora Nel
3nakomcteo ¢ MPIL. Hacrpoiika cpespr nporpammupoBanus. Hanucate mnporpammy s
ompenienenns  odImero umucna mpoueccopos (MPI Comm_Size), HHIUBALYaBHOIO HOMEpa
nporecca (MPI_Comm_Rank), BEIBosia MMeH y3710B KitacTepa (MPI_Get_Processor Name)
JlabpaTopHast pa6ora Ne2
Hamncars nporpamMmy, ucnons3ys GIOKHpYOLIze KOMMYHUKaIMoHHble Qynknmu (MPI_Send,
MPI_Recv), peammsyiomyio aqroput™ Iepejaudl NaHHBIX IO JIBYM KO.JbIJaM: HEYETHEIC
nporneccopa 06pasyroT 1 KONBLO, YeTHEIE — BTOpOE.
Moaudunuposars mporpamMmy, HCOIB3YIO BYHKIHIO MPI Sendrecv.
JlabpaTopHasi paGora Ne3
Wcnons3ys  dynxnuu MPI_Bcast/MPI_Gather/MPI_Allgather/MPI_Scatter HalKCaTh
TapajLICIEHYIO0 POTPAMMY, PEAU3YIOIIYIO Napalle/bHEIA AITOPHTM CKAISPHOTO YMHOXKCHHS
BEKTOPOB.
JIaGpaTopuasi paGora Ned |
1) Peaimsopare mocienoBatensHEIR anroput YMHOXEHHUS MATPHLBI Ha BEKTOD, nonyqpm)
3aBHCHMOCTb BPEMEHH PeajIM3allii aJITOPUTMA OT PasMepa MaTPHITbL.
2) Peannzoath napamiensHbii CTPOYHO-OPHEHTHPOBAHHETH AITOPHTM YMHOXEHHS ManHuf,I Ha
BEKTOD, BBIMMCIMTB BpeMS pealMsalluM anroputva Ha 2, 4, 8 mpomeccopax mrs pasmepa
Matpunsi o 100x100 go 1000x1000.
3) Berumermts yckopenwe M 3((EKTHBHOCTD HapajyIelbHOro ajJropuT™Ma [o cpaBHeHmo c
IOCNIENIOBATE/ILHBIM B 3aBUCUMOCTH OT Pa3Mepa MaTPHITEL |
JlabpaTtopHas paGora Ne5
1) Peanusosate mocnenoBaTeNbHBI aANTOPHTM YMHOXEHHS MaTpuIel Ha MaTpHIly, nonquTL
3aBHCHMOCTB BPEMEHH pealu3allii arOpUTMa OT pa3Mepa MaTPHITEL 1
2) Peanu3osaTs MapasuiebHEIN alTOPHTM YMHOXKEHHS MaTpHIIBI Ha MaTPUIy B ¢iIydae, Korna 1
MaTpHuna ¢TPOYHO-CIOHCTO, a 2 - LENMKOM PACTIPEEIICHB! [0 IIPOLECCOPaM, BEIUUCITHTD BpeMsI
pealu3anyy anroputMa Ha 2, 4, 8 mpomeccopax mIs pasmepa Matpuubl or 100x100 mo
1000x1000.
3) Borumenuts yckopenrue u oddeKTHBHOCTE mapauieNnbHOTO aIropuTMa 110 CPAaBHEHHIO C
[IOCJIENI0BATENBHEIM B 32BHCHMOCTH OT pa3Mepa MaTPHIIBL.

3. OBPA3OBATEJILHBIE TEXHOJIOT'UA

¢ ICKLIUOHHO-CCMMHAPCKas  CcUCTeMa O0OydeHHs (TpaJUWIMOHHBIE JEKI[MOHHBIE U
1abopaTOpHEIE 3aHATHS);



* 00ydJeHHe B MAJBIX TPYNTaX (BBITOJHEHHE JIAGOPATOPHEIX PaboOT B IPYIINAX H3 ABYX WM
TpEX YeN0BeK); |

® MacTep-KiIacchl (IEMOHCTpalHsd Ha JJaGOpPAaTOPHBIX 3aHSTHAX NPHHIHIIOB pacr{eTa u
NPOCKTUPOBAHMS ONITHYECKHX JeTajiell X ONTHYESCKUX CHCTEM);

® IPMMCHCHME MYJIBTUMEMA TEXHOJOIMH (NPOBENCHWE 3aHATHH ¢ IPHMEHEHHEM
KOMITBIOTEPHBIX TPE3CHTAlUH U JEMOHCTPAIHOHHBIX POJMKOB C IIOMOINBIO MPOEKTOpa MM
9BM);

* UH(OPMAHOHHO-KOMMYHHKAIMOHHbIC TEXHOJOTHE (IPHMEHeHHe HMH(MOPMALMOHHBIX
TEXHOJIOTHH JUIs MOHHTOPUHIA TEKYLIEeH YCIIeBaeMOCTH CTYAEHTOB M KOHTPOIIs 3HAHMIT).

6. OUEHOYHBLIE CPEJACTBA JUISI TEKYHIEI'O KOHTPOJISA
YCIIEBAEMOCTH, NIPOMEXKYTOYHOM ATTECTALIUY 1O
UTOT'AM OCBOEHUSA TMCIIUTIJIMHBI U YYEBHO-
METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJIBHOU
PABOTBI CTYAEHTOB

a) Bonpockl K pefiTHHI-KOHTPOJIIO:
Petimune-xonmponws Nel

1. Kakne CymecTBYIOT eIMHHIIBI H3MEPEHHS NPOM3BOAUTENBHOCTH? IIpmBeiwre U3BECTHBIC
BaM omenxy Ipou3BOANTEIEHOCTH BEIYHCITUTEIBHBIX CHCTEM., |

2. Ilpueemure KmacCHGHKAIMIO BBHICOKOIPOM3BOAUTENBHEIX BEMUCIUTENLHEIX CHCTEM IO
OpraHM3aLUy OLICPATHBHON IAMATH. YKaXXHTE AOCTOMHCTBA M HEJIOCTATKH KAXIOrO KiIacca
CHCTEM.

3. Ilepeunciure apXUTEKTypEl BEIYHCINTEILHBIX CHCTEM COMIACHO KaccHrkaiyy OiuHH.

4. JlaiiTe CpaBHUTENIBHYIO XapaKTEpPUCTUKY MOJICJISIM ITapajlieiu3Ma JaHHBIX 1 TapallIeli3Ma
3a/1a4. |

5. CpopmynupyiiTe —ompemelcHHe CTCNEHH NApA/UICNH3MA  alrOPHIME, yCKOpeHHﬁ u
3¢ GEeKTHBHOCTH MAPAILIEILHOTO AJITOPUTMA. !

6. Omnpeneimre CpeIHIOI0 CTENCHb MAPAUIENM3MA AITOPUTMA CABAHBAHUA, CKanﬂiphoro
YMHOJKEHHS BEKTOPOB, YMHOKEHHS MAaTPHIBI HA BEKTOP. |

7. IlpuBepuTe NPUMEPHI AITOPHTMOB, OGNAJAIOIINX HISATHHOM CTEHEHBIO Mapalieu3Ma. |

8. Boisemute GopMyiTy 3aKoHa AMAIIs U TIOSCHUTE €€ NPAaKTHIECKUIH CMBICI,

Peﬁmuuz-koumpo;zb Ne2

1. IlpuBemuTe HpUMEPH! JIOKAIBHBIX M IVIOOGATHHEIX KOMMYHHKAIIHOHHEIX dyuxumit MPI.
Otnnure GIOKUPYIOMHUXCS U HEOIOKHPYIOIUXCS BHI30BOB

2. OyHkumu wHMNMANM3anus M 3aBepuieHns MPI mporpamm. OmnpenencHHe KOJIMYeCTBA 1
panra mipoueccos. IIpumep. . !

3. OyHKIuK TpHeMa/TIepeIaun COOOIIEHHI MEXILy OT/ebHEIMH HPOLECCaAMHY. ;

4. I'pynnosle (KOJUIEKTHBHbIE) B3aMMOJAEHCTBHA. PacchUika HENoro coobIueHs IIPOLIECCaM.
COopka IaHHBIX OT MPOILIECCOB. ‘

5. I'pynmossle (KOIUIEKTHBHBIE) B3aMMOJAEHCTBHS: Pacchimka yacTedl CoOOMEH A npou;ecbaM.
COopka uacTeli cOOGIIEHUS ¢ IPOLECCOB.

6. DYHKUMY NOANEPXKKH PAacTIpeNIeNCHHBIX OIEpaAlHii: BHIMONHEHHE IMOGATLHEIX OIEPAui C
BO3BPATOM pE3yJILTATOB B TJIABHBIM IPOIECC, BBIIONHEHHE TIOOAIBHEIX onepauyfﬁ c
BO3BPATOM Pe3yJbTATOB BO BCE Mpoluecchl. CHHXPOHHU3AIMA TPOLECCOB.

Petimune-konmponv Ne3



Tunsr gannbx 8 MPL: 6a30BsIe # nponssozble. CocoObI KOHCTPYHPOBEHMS IPOH3BOHEIX
TUIOB. [IpuMepsr.

VYmakoBKa M pacliakoBka gaHHBIX B MPL. IIpumep. ‘
I'pymsr mpoueccos. Cosnanme HOBBIX rpymm. Ilomydenue HHPOPMAIME O ]rpynnax
IIpumepsr. ‘
Kommynukaropsr. TloHATHe HHTPaKOMMYHHKATODa H HHTEPKOMMYHHKATODA. Cosnaune
KOMMYHHUKATOPOB, yJAJICHHE KOMMYHHMKATOPOB, ONEPAlMH HAJ KOMMYHHKATODAMH.
OyHKIHHA 11 HHTEPKOMMYHHKATOPOB. [IpaMepEL. |
Tononormu mponeccos. [Jlekaprosa Tomonorus. Pymkmusa ciapura. OyHKImsa pa:s( YUCHHUSL.
ITpumepsr. |
Tononorun mponeccos. Tomonorus rpada. ®ynxnuu mig paboTH ¢ TONOJOTHE!H rpada.
DOynKnys ONpeaeIeH!s THIA TOIOJIOTHH.

0) DK3aMeHAIMOHHBIC 3a1AYH;

Hamummure nporpammy, wHCmonmesys —GUOKEpYIOLIME KOMMYHHKALNMOHHEIC —(DYHKIUH
(MPI_Send, MPI_Recv), peanmusyiomyro ciileyromuil aropuT™: Ha HYJICBOM Iporeccope
MHUIHATH3HpYyeTes mepemennas (float a); HyneBolf mpoueccop pacceuiaeT IEPEMEHHYIO &
BCEM IPOLECCOpaM, BKIIOYAsS C€aMoOro cebs; IOcJie MONYyYEeHHs IEpPeMEHHOH a Bce
IIPOLECCOPBI NPHOABIAIOT K Hel CBOH WHAMBHAYAILHBIA HOMEp M IIEpEHaloT Ha HYJIEBOH
IIPOLECCOP; HYJIEBOH MPOIECCOP IIONIYyYaeT OT BCEX IIPOLECCOPOB NAHHHIC W BHIBOAUT Ha
9KpaH B hopMare: HOMEP NMPOIIECCOpPa, IIEPECIIAHHOE UM 3HAUCHHE HEPEMEHHOH a.

Hanuiure mporpammy, HCHONb3ys —GIOKMPYIOIHE KOMMYHHKAIMOHHEIE dyHKIMA
(MPI_Send, MPI_Recv), peanusyiomyo airopurm Iepeiadl  JIAHHEIX 110  KOJBIly:
OYEPEIHOM IPOLECCOp MOKUIACTCS COOOIIEHHS OT MPEABIAYIIEro M HOTOM IMOCHUIAET
CIICIYIOLIEMY IIPOIECCY.

Hanuimre miporpamMmy, HCnone3ys KOMMYHUKAIMOHHBIE (BYHKIHH (MPI_Isend, MPL Irecv)
IEPEJAIOIYIO ABYMEPHBIA MaCCUB MEXTY IBYMS IPOLIECCOPAMH.

Hamuvre mporpamMmy, HCHONB3ys KOMMYHHKAIHOHHYIO ¢ysknmo  (MPI Sendrecv)
PeaTU3YIONYIO aIrOPUTM IIEPEAAYN NAHHBIX IO KOJBILY: OYEPEHHON MPOLECCOP JIOKHTIALTCS
COOOLIEHHS OT MPEBIIYINEro H IOTOM OCHUIAET CIIEYIOMEMY poreccy. ;

B) IlpuMepHbIe TEMBI KYpPCOBBLIX paboT: ‘
Hucnennoe pemenme cpexctBaMu  MPI  IBYMEpHOTO — HENMHEHHOTro YPaBHEHHUA
TEIUIOMPOBOJHOCTH METOIOM IIPOJOIBHO-IIONICPEYHOM IIPOrOHKH 1
Hucnennoe permenme cpexctBamMu  MPI  ByMEpHOrO — HEJNHHEHHOTO YpaBHEHUS
TEIUIONPOBOJHOCTH € IIOMOIIBIO CXEMBI PACIIEIIIEHHS
Hucnennoe pemenwe cpeicrBamu  MPl  ByMEpHOro  HENHHEHHOTO YPaBHEHHUA
TEIIOMPOBOJHOCTH C IIOMOLIBIO CXEMBI TPEIUKTOP-KOPPEKTOP
Qucnennoe  pemenme  cpepctBamu  MPI  TpexMmepHOro  JTMHEHHOTro YpaBHEHUS
TETUIONPOBOJHOCTH C IOMOIIBIO SBHOM Pa3sHOCTHON CXEMBI ‘
Yucnennoe pemenne cpencreamu MPI nBymeproro ypaswenus Ilyaccona HTEPALHOHHBIM
MeTonoM elinens ‘
HucnenHoe pemenne cpeactBamu MPI jBymepHOro ypaBHeHHs Ilyaccona MGTOJIOM
OTOYHBIX UTEPAIIHI
Mogenmuposanne cpencreamu MPI mpouecca B3aumoneiicTsus TBEPJBIX YACTHII C HOTokOM
rasa
Yncnennoe pemenue cpencrsamu MPI 1ByMepHOTo ypaBHEHHS HepeHoca
Beruncenue panra IpoM3BOJIBHOM MAaTpHITE cpencTBamMu MPI



10.

Mozenuposanne cpencreamu MPI nponecca npoxoxieHus HECHTPOHOB 4€PE3 INIACTHHY
r) CamocrosiTenbHast paboTa CTY/XCHTOB:

1. IToaroroska K TeKyImemy KOHTPOIIO K MPOMEXYTOYHOI aTTecTalny.

2. TloaroroBka K mabOpaTopHEIM paboTaM u oQopMIIEHHE OTYETOB 110 pe3ysIbTaTam
U3 BBINONHEHHS. KOHTPONb OCYIIECTBISETCS Ha 3aHATHAX B BHAE YCTHBIX OTBETOB HA
BOIIPOCHI NPENOAABATEIIA 10 COJEPIKAHMIO OTYETA.

3. Pabora ¢ nmomomHMTeNnbHON IHTEpAaTYpoll O BOIIPOCAM, BEHIHECEHHBIM Ba
caMocToATeNbHOE H3yueHre. KOHTpoJb ocylecTBiseTcs Ha SK3aMeHe.

1) Jocromucrsa u nemocrarku SMP- u MPP- APXUTEKTYp BBILIMCJII/ITGIIBHI)IX
CHCTEM.

2)  Omnuyue mOHATHI IIpoIECCa B TOTOKA B ONIEPAIOHHBIX CHCTEMAaX. ‘
3)  IlpoGieMBI CHHXpOHM3AIMH 33131 TIPK TIAPAIUIETEHOM POTPAMMHPOBAHHUH.
4)  Crannapr OpenMP. Hasuauenue.
5)  Cymectpyromue peammsamuu crangapra MPL.

6)  IIpoTokons! O6GMEHa HAHHBIME MEXKIY IIPOLIECCaAMH.

7)  Hcnoms3osauve yrunuter MPIRun.

8)  Omrmagka mapamienbHBIX IPHIOKEHHIA.

9)  Meroauka oneHKH 3QPEKTHBHOCTH BEIUKCIICHII,

10) Peanmsanus MaTpHYHBIX &ITOPUTMOB cpeacTBamu MPI

11) Pacnpenenennoe pelenne nuddepeHImambHbX YpaBHEHHIA, |

4. BrmonHenme 3amamuisi KypcoBoif paGOTHI W IIOAOTOBKA OTHYETA. Jamura

KypcoBOif paGoTEI (3a4eT/He3ader) OCYHIECTBISCTCS B KOHIE cemecTtpa B (Qopme
ACMOHCTpAIIHOHHOTO 3anycka Ha 9BM peanm3oBaHHO# IpOrpaMMEI H OTBETOB Ha BOTIPOCHL
10 CONEPIKAHUIO OTYETA.

Pacnpez[eneHI/Ie BHJOB CaMOCTOSTEIbHONA pa6OTI>I IIO pasaeiraM JUCHUMIIIIHEL;

Ne Bun CPC
P a3nc] JUCITUIIIIUHBI

/11 (D @) (3) “4)

L. Beenenune 2 - 4 T

2. ApPXUTEKTYpa pacipeneneHHbIX 4 o 6 —
BBIYUCJIUTEIILHBIX CUCTEM

3. | OcHOBHBIE TOHSTHS apasieabHbIX 4 - 6 =
aJIrOPUTMOB

4. Cravgapt MPI 20 30 10 40
Beero 30 u, 304, 26 4. 40 u.

7. YYEBHO-METOAUYECKOE 1 UHOOPMAIIMOHHOE OBECI] [F‘IEHI/IE
AU CIUITIIINHBI

a) OCHOBHAS JIHTEPATypa ‘
Antonos, Anekcaunp CepreeBud. TexHOIOrHH IapajuelbHOro nporpaMmuposanns MPI u
OpenMP : yueGHoe mocoGue mms By30B 1o HampapiaeHnsM 010400 "Tlpuxnamias
marematuka u  uHQopMatuka" m 010300 "dyumameHtanbHas HndopMaTuka u
uH(OopManyoHHble TexHONOornu" / A. C. AHTOHOB ; MockoBckuif roCyHapcTBeHHbIH
yausepenter uMmenn M. B. Jlomonocosa (MI'Y); apt. mpemmcn. B. A. CagoBHmumif.—




Mocksa: Mockosckuii yruBepcuter (MI'Y), 2012 .— 339 c.: wr, — (CynepKOMHBIOTepHOC
obpasoBanue).— Bubanorp.: ¢. 333-334 — ISBN 978-5-211-06343-3. ‘

2. OCHOBBI NapaJUIENLHOTO POrPAMMHPOBAHHUS [OnexTpornsiii pecype] / Borauér K.I1O. }- M.:
BUHOM, 2013. ‘

3. ®emoroB M.E. Mogenn mnapamiensHoro NpOrpaMMUpPOBaHus [DJIEKTPOHHBINH pecype]/
®enoro U.E.— DnekTpoH. TekCTOBbIE HaHHbIe.— M..: COJIOH-IIPECC, 2012.— 384 .

4. IlapamnensHoe mporpammupoBanue Ha C++ B JeifcTBHM. [Ipaktuka pa;pa60TKH
MHOTOIIOTOYHEIX IIPOrpamMM [OneKTpoHHBIA pecypc] / DHToHE YuibsMe: I[lep. ¢ aHrmIL
Ciurxul A.A. — M. JIMK Ilpecc, 2012. ‘

0) NomoJIHHTE/IbHAS JIATEPATYpa: ‘

1. Kymkos WM. Texuomorun pa3paGorku OporpaMMHOro  o0ecIeueHns Uit
MaTeMaTH4IECKOro MOZCNHPOBanus (u3mdeckux mporeccoB. Yacts 1. Mcmomb3oBanmue
CYHEPKOMIIBIOTEPOB, OCHAIEHHBIX IPAQUIECKHME YCKOPHTEISME [DNEKTPORHEIA pecype]:
yuebroe mocobue/ Kymnkor M.M.— DIeKTpOH. TEKCTOBBIE NaHHEIC. — HoBocubupck:
Hosocubupckuif rocynapcTBeHHBIN TEXHAYECKTI yHuBepcurert, 2013.— 40 ¢,

2. Mogenu pachpeneneHHBIX BBIMHCTCHHN [Onexrponnsii pecype] / Tomopkor B.B. - M.:
OU3SMATIINT, 2011.

3. Texmomorus CUDA B mpuMmepax: BBejeHHE B IpOrpaMMHpOBAnKE rpapuIecKux
nponeccopos [Inexrponnsiit pecypc] / Canmepe Jx., Ksnmpor 3. - M. JMK Tlpecc, 2011.

B) IIporpamMmmuoe oGecneaenue u HuTepHer-pecypchr: ‘

1. JIaGoparopus IlapamiensHeX HEGOPMALHOHHBIX TeXHOTOT I Haquo-HCCJI@)IOBaTeJI},ckoro
BBIMHCIIUTEIbHOTO tenTpa MI'Y http://parallel.ru ‘

2. MPICH: a high performance and widely portable implementation of the Message Passmg
Interface (MPI) standard. https://www.mpich.org/

3. Opurunains crangapra MPI: http://www.mpi-forum.org/docs/docs.html.

8. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHUE, AUCIHUIIIINHBL
JleKIIMOHHBIE ayIUTOPHH, OCHAINEHHEIE TOCKOM (W1 Mesta Wl MapKepa), SKpaHoM: [

NPOEKIHOHHBIX CUCTEM, TIPOEKTOPOM M HOYTOYKOM. ‘
AyIATOpUU IS TPOBEACHHS 3aHATHH, OCHAIISHHBIE COBPEMEHHBLIME HepCOHaJIBHBlMI/I
KOMIIBIOTEePaMH, 00LeTHHEHHBIMH B JIOKAIBHYIO BEIYUCIIUTENBHYIO CETh U YKOMIUICKTOBAHHBIMH

HEOOXOMUMBIM CHCTEMHBIM H TIPUKIIAIHBIM IMPOrPaMMHEIM 00€CIICUEHHUEM. ‘



Pa6odas mporpaMMa QHCIMIUTMHBI COCTaBJIEHA B COOTBETCTBHM ¢ TpeboBaHHaMu OI'OC
BO no sanpasnenunto 01.03.02 TIpuxnantas MareMaTtika 1 ”HGOPMATHKA

z

Pabouyro nporpaMMy cOCTaBHII: JIOIIEHT Kadeapal CI)HHM 77{% A.C.Tony6Ges

Penensent (npencmamens pag)ﬁ)ﬁme ”ZG/—:—f /%W / (; @ f
et gLy, | psnots C Chfece”™

{mecto paboTsl, nomm-locu OHO, noxnuck)

IIporpamma paccmoTpena u ofoOpeHa Ha 3ace,uauuﬂ Kacbenmgf -

-~

npotokon Ne /74 ot « /+ » Wc&o‘t 2015, mng/ o
e

3aBeaytonmmii kadeapoit o B C.M. Apaxkensn

/

{

Paboyas mporpamMma paccMoTpeHa M 0ofo0peHa Ha 3acelaHMH Y4eOHO-METOXUYECKOl
komuccuu HamnpasieHus 01.03.02 [Ipukranuas MareMaTika U Hﬂd)on.MﬂTmca

nporoxon Ne_ // A or« ) » Q.M 201 5?0113 ;;-.-_
> //

ITpencenarens KoMuccHH S C.M. Apaxkensn

JINCT OEPEYTBEPK IEHUSI
PABOYE IIPOIPAMMBI JUCIATIIAHBI (MOLYJIS)

.':‘.r’- f v "
PaGouas mporpamma onobpena ua L0 2040 y4eGHbIH Tox

IMpoTokon 3acemanus xadeapsr Ne gl OTC/”/( 9 roza

3aBexyromuii kadempoit A (M ﬁg’-"éﬁ.’fﬁ; 1

(
Pabouas mporpamma osio6pena na 2()2()- 2()24{  yueGHbIi rox
I[Tpotoxoun 3acenanus Kadeapsr Ne { ot 3,08, 2020 rox

3apenyroumii kagenpoi _— ] Lol gg@{j}j (Y
&

Pabouas nporpamma ono6pena na y4eOHBIH roJ

ITporoxon 3acemanms kadenaprr No oT rofa

3aBeayrommii kadepoit




