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1. IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS N0 JUCHUIINHE, COOTHECEHHBIX €
YCTaHOBJIEHHBIMHU B 00pa30BaTe/IbHOI POrpaMMe HHAUKATOPAMH 10CTHKEHUS

KOMIIETeHIIM A

DopmupyemMas
KoMIleTeHmsI (¢
yKa3aHueM Ko/a)

IIK-2. Criocoben
pa3zpabaThIBaTh,
BHEJIPATH U
aJanTUpOBaTh
MIPUKJIIATHOE
IporpaMMHOE
obecneyeHne

Koa u HauMeHoBaHHe
HHANKATOPA T0CTHKEHUSI
KOMIIeTEeHIIMH
[1K-2.1. 3naTh BUIbI NPUKIATHOTO

MIPOrPaMMHOTO O0eCTIeUeHUs U
Cpe/ICTBa CO3aHMs TPOTrPAMMHBIX
IIPUIIOKEHU N

[1K-2.2. YMmets hopMHUpOBATH
APXHUTEKTYPY MPOTPAMMHBIX
KOMIUIEKCOB JIJISt
UH(pOpMaTHU3AINH TPEATIPUATHH,
pa3palaTbIBaTh IPOrPaMMHBIE
HPUIIOKEHHS

Pe3yabTaThl 00yUeHus M0
JUCHUIINHE (MOIYJII0)

OOyuaromuiicst 10JbKeH: 3HATh
OCHOBHBIE ITIOHATHS O
cHUcTeMax NapajuiesIbHON
00pabOTKU JAHHBIX IS
CO3/IaHUs POTPAMMHBIX
IIPUIIOKEHU N

OOyuaromuiicst JOHKEH: Y METh
MCIOJIb30BaTh METO/IbI
napajuieIbHOTO
MPOrPaMMUPOBAHUS [T
MOJTyYCHUSI, XPaHCHUS,
nepepaboTku HHPOpMaLUU TTPU
pa3paboTKe IporpaMMHBIX
MIPUIIOKEHUH.

I1K-2.3. Bnaners (HaBbIKaAMHM )
METOJaMHU BHEIPECHUS, aIalTallui
Y HACTPOMKHU COBPEMEHHBIX
MH(}OpPMaLIMOHHO-
KOMMYHHKAITUOHHBIX TEXHOJIOTHI
U CHCTEM

OOyuaromuiicst 10JIKeH:
Biagers Teopernueckumu u
IIPAKTUYECKUMH HAaBBIKAMU
IPUMEHEHHUS NapaJuIeIbHBIX
BBIYHCIIUTEIBHBIX CUCTEM IS
BHEJ[PEHUS, a1alTalluy 1
HACTPONKH COBPEMEHHBIX
MH(OPMaLIOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH U

CHUCTEM.

2. enu 1 MecTO AMCHUIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Llenu u3ydeHus AMCUUIUINHBL:

1. OBnageTp METOAMKOW pacmapayieIMBaHMs IOCIEIOBATEIbHBIX aJITOPUTMOB, BBITIOJHEHUS
JICKOMITO3UIINH 33/1auu;

2. N3yuuTh S3BIKM TNPOTPAMMHPOBAHUS W I NPOTrPAMMHOM pealu3allyd NapajuleIbHbIX
ITOPUTMOB,;

3. O3HAKOMHTBECS C TEXHOJOTHSAMH Pa3padOTKH MapauIeIFHOTO MPOTPAMMHOTO 00E€CTICUeHHS
(TITIO) ¢ ucnonb30BaHUEM PA3INYHBIX OMOINOTEK, SI3BIKOB U CPeJ;

4. OCBOWTH TPAKTHYECKHE HABHIKM 110 COCTaBJICHUIO TAapAICIBbHBIX W PaCIpeIeTIeHHBIX
QITOPUTMOB, HCIOJb30BAHUIO TEXHOJIOTUH TTOTOKOB, MEXKIIPOLIECCOPHOIO B3aUMOJCHCTBHS C

WCIIOJIh30BaHUEM TexHoJIoruu nepenadu coobmenuit MPI (Message Passing Interface —
uHTepdeiic mepenadn cooOIEeHUI).
Huctunmuna  «[lapannenpHoe NpOrpaMMHUpPOBAHWE» OTHOCHUTCA K dacT, (popmupyemon

Y4yaCTHUKaMH 06pa3OBaTeJ'IBHBIX OTHOIIICHMH.



Jucuunimza usyyaercs Ha 5 kypee B 9, 10 cemectpax

3. O0beM AUCHMIIMHBI (MOAYJIS1) B 3a4€THBIX eIUHMIAX C YKAa3aHHeM KOJIHYecTBa
aKaJeMHYeCKUX HJIH ACTPOHOMHYECKHX YACOB, BbIIeJIeHHBIX HA KOHTAKTHYIO padoTy
of0y4yalommxcs ¢ npemnojaanartesemM (10 BUAaAM y4eOHbIX 3aHATHII) M HA CAMOCTOSITEIbHYIO
padoTy o0y4aromuxcs

OO61mmas TpyI0eMKOCTh (00beM) TUCHUILIHHBI cocTaBiseT 180 aka. u.

Bcero yacos
O0beM JMCHUIIIMHBI 3aounas popma
00y4eHust
OO0m1as TpyA0€MKOCTh JUCITUTLIHHBI 180
Y4eOHBIX YacOB HA KOHTAKTHYIO pabOoTy C MperoaBaTesem:
JIEKIIUHA 12
MPAKTUYECKHUX (CEMUHAPCKHX ) 24
J1a00PaTOPHBIX 28
npyrue ¢hopMbl KOHTaKTHON paboThl (PKP) 0,2
YueOHBIX YacOB Ha KOHTPOJIb (BKJIIOYAs Yachl TOATOTOBKH): 3,8
nuddepeHIIMPOBaHHBIN 3a4eT
Y4eOHBIX YacOB Ha CAMOCTOSITENIFHYIO paboTy 00yJaromuxcs 112
(CP)
DopMbl KOHTPOJISA CemecTpsl
nuddepeHIMpPOBaHHBIN 3a4eT 10

4. Copepsxkanue IUCHUIIMHBI (MOAYJIA), CTPYKTYPHPOBAHHOE IO TeMaM (pa3aeJiaM) ¢
yYKa3aHHEM 0TBEJeHHOr0 HA HUX KOJMYEeCTBA aKaJeMUYeCKUX YaCOB U BHI0B YUeOHBIX
3aHATHH

4.1. Pa3enbl JMCUMILUIMHBI M TPYA0EMKOCTh 110 BUIAM y4eOHbIX 3aHATHH (B
aKaJeMUYeCKUX 4acax)

Buabl y4eOHBIX 3aHATHI, BKIIOYAs
CaMOCTOSITeIbHYIO Pa0oTy 00y4aromuxcs u

Ne  HaumeHoBaHue pa3jesa / TeMbl TPYA0EMKOCTb (B 4acax)
n/n JUCHUILIMHBI KonrakTHas patora ¢
npenojgaBaresjiemM Cp
Jlek IIp/Cem Jlao
1  ApxuTekTypa napajjeibHbIX 4 8 8 22
BbIYUCJIUTEIbHBIX CHCTEM
1.1 Knaccupukanus KOMIBIOTEPHBIX 2 4 4 10
CUCTEM
1.2 Moaenu BEIYACITUTENBHBIX 2 4 4 12
IIPOIIECCOB U CUCTEM
2  Cpena mapaiiejibHOro 8 16 20 90
nporpammuposanust MPI
2.1 O6mas opranuzanus MPIL 2 4 2 26
2.2 @Oyukuuu 6ubmuorekun MPL 2 4 10 26
2.3  IIpousBojHbIC TUTIBI JAHHBIX U 2 4 4 26
nepeavya yraKkoOBaHHBIX JTaHHBIX.
2.4  Pabora c rpynmnamu u 2 4 4 12

KOMMYHUKATOpaMHu. Tonomnorus



IIPOIIECCOB.

Hroro 12 24 28 112

4.2. Coaep:xanue JTUCUMILIMHBI, CTPYKTYPHUPOBAHHOE 110 pa3aesiaM (TeMaMm)
Kypc nmaGoparopHbix 3aHsATHI

Ne HaumeHoBaHMe pasjeJia Coaepxanue
/ TeMbl JUCHUILTTHHBI

1 ApxurekTypa napajjiejlbHbIX BbIYHCINTEIbHBIX CHCTEM
1.1 Kaccuduxamms Krnaccudukanus apxuTeKTyp MO OpraHU3aIlui ONepaTUBHON
KOMITBIOTEPHBIX CUCTEM  HaMATU. MyJIbTUKOMIIBIOTEPHI - NAapaJlIeIbHbIE
BBIYMCIIUTEIIBHBIE CUCTEMBI C PACIIPENEICHHON IaMATHIO.
MynbTHIpOLECCOPHI - TAPaJUIeIbHbIE BEIYUCIUTEIbHBIE
CUCTEMBI C 00111el pa3aensieMoil namaTero. Kiactepsl.

1.2 Mogenu ITocTpoeHne MozeIel BBIYUCIUTENBHBIX IIPOLECCOB HA OCHOBE
BBIYMCIIUTENIbHBIX rpadoBoro noaxoxa. [lapamiensHbie anropuT™el Ha rpadax u
MPOLECCOB U CUCTEM UX cBoMcTBa. Moaenu cerei MeXIPOLECCOPHOTO

B3auMoJieiicTus. IlpeacraBienue anroputma B BUje
nuarpammsl pacnucanus. Ceru Ilerpu. Mogenu
napajvieNIbHbIX BBIYMCICHUH.

2 | Cpena napaiienbHoro nporpammupoBanus MPI

2.1 OOGmias opraHu3amus HuctpymeHTanbHble cpeabl paspadotkun MPI-porpamm.

MPI. Ionxmrouenue ondnmorexku MPICH. Dransl KOMOUIISIAY U
3aIycKa napauieIbHONU MPOrpaMMBbl. Y TUIMTHI (POPMHUPOBAHUS
1 HacTpouku kinactepa Ha 6aze OC Windows. [lepenaga
napametpoB [IBC npu 3anmycke nporpaMmsl.

2.2  OyHKuuu OUOIMOTEKH Pabota ¢ 6a3oBeiMu GyHkImsIMu 6ubmmorekn MPICH niist

MPI. VMHULUAIN3ALHUN U 3aBEPILICHUS IapAJUIEIbHON YacTH
nporpaMMbl. CUHTakcHC (QYHKIUN THIA «TOYKA-TOYKA:
MPI Send, MPI Recv. PexuMbl BbITTOJIIHEHUS
KOMMYHMKAIIMOHHBIX oreparuil (0JI0Kupyomui,
HeOnokupyrouuii). yHKIMHU, pealu3yrolue KOJIEeKTUBHbIE
OTIEpAIIH MEXITPOIIECCOPHOTO B3auMoeicTBuUsA. [ TobabHbIe
BBIUMCJIUTEJIbHBIE ONIEPALlMU HAJl PACTIPEAEICHHBIMU JAHHBIMU.

2.3 | IIpou3BoHbIE THIIBI Pabota ¢ maccuBamu nanHbIxX. Ilepenaya MaccuBa JaHHBIX 1O
JaHHBIX U [lepeaya KOMMYHUKAIIMOHHOMY KaHaJly CBSI3H MEXIIPOLECCOPHOTO
YIIAaKOBAHHBIX JaHHBIX. B3auMoieiicTBus. OyHKIMY U1 GOPMUPOBAHUS YITAKOBAaHHBIX

naHHbIX. [Ipolecc nepenaun ynmakoBaHHbBIX JaHHBIX.

2.4 | Pabora c rpynmamu u Omnpenenenre OCHOBHBIX MOHATHH. OYHKIIMH pabOTHI €
KOMMYHHMKaTOpaMH. rpynnamu. @yHKIUU paboThl ¢ KOMMYHUKAaTOPaMH.

Tonosiorus mpoueccos. ['mo6anbubii kKoMmyHukatop MPI COMM_WORLD.
Bunst Tonosnoruii. [loctpoenue u padota ¢ Tononoruei Tumna
JIBYMEpHasi peleTka.

Kypc mpakTudeckunx/ceMuHapCKUX 3aHATUN

Ne HammenoBaHme pa3jesa Coaepixanue
/ TeMbl JUCHUTIIUHBI
1 ApxuTeKTypa napajjiejlbHbIX BbIYHCJINTEIbHBIX CHCTEM
1.1 Knaccuduxanus 00630p knaccudukauii apxurektyp. Kmaccudukarmms mo
KOMIIBIOTEPHBIX CUCTEM OpraHM3alyy onepaTuBHON namsaTi. Opranuzanus
BBIUMCIUTENbHBIX KJIACTEPHBIX MapaieIbHO
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BBIYHMCIINTCIIBHBIX CUCTCM.

1.2 Monenu CnocoObI MOCTPOCHMUS TapaUICIbHBIX AITOPUTMOB. Moaenu
BBIUMCIIUTEIBHBIX BBIYUCIIUTENHBIX MTPOIIECCOB HA OCHOBE I'pa)0OBOr0 MOIX0/a,
MIPOLIECCOB U CUCTEM ceTell MexXnporeccopHoro B3aumoieiicTeus. [Ipeacrapnenue

QITOPUTMA B BHJIE IMAarpaMMbl paCIHCaHUsI.
2 Cpena napajuiejbHOro nporpammupoBanus MPI

2.1  OO6mas opranu3amnus [TpuMeHeHne MHCTPYMEHTAIBHBIX cpef pa3padoTku MPI-

MPI. nporpamm Ha ocHoBe Oubnmroreku MPICH. Kommuismus,
3aIlyCK M OTJIaJKa napajienbHou nporpammel. @opmupoBanue
Y HACTPOMKa BBIYUCIUTEIBHOTO KJIACTepa C MOMOIIBIO YTHIIUT,
Bxosmux B coctaB MPICH na 6a3ze OC Windows.

2.2  ®Oynkuuu OubIMoTeKN bazoBsie pynkuun 6ubmmoreku MPICH. Ilepenaya

MPI. rapamMeTpPOB MPHU BBI30BE KOMMYHHUKAITMOHHBIX (DYHKIIHIA.
PeXrMBbI BBINIOTHEHUS! KOMMYHUKAIITMOHHBIX ONepaIfii
(6nmoxupyromuii, HeOTOKUPYOIIHK ). DYHKIINH, PEATU3YIOIINE
KOJIJICKTHBHBIE OTIEPAIIMU MEKITPOIIECCOPHOTO
B3auMoJieiicTBusl. [ 1006anpHbIe BEIYUCIUTENbHBIE OTIEpalluU
HaJl pacnpeeeHHbIMEI JaHHBIME. CTPYKTYpHOE pa3elieHue
MOCJIe0BATEIbHON U MapajlieIbHON YacTel IpOrpaMMBbl.

2.3 | [Ipou3BoaHBIE THITBI MaccuBsl fanHbpIX. QOpMHUpPOBAHUE U IIEpPEIAda MACCUBA
JTaHHBIX U [leperaya JAHHBIX M0 KOMMYHUKAIIMOHHOMY KaHaTy CBSI3H
YIIAKOBaHHBIX JTAHHBIX. MEKITPOIIECCOPHOTO B3aMMOICHCTBHSI. DOpMATHI

yIIaKOBaHHBIX NaHHBIX. [lepegayua yrakoBaHHBIX JaHHBIX.

2.4 Pabora c rpynnamu u OcHoBHbIe GYHKIIUN paOOTHI C TPYIIIAMHU MIPOLIECCOB

KOMMYHHKATOpaMHu.
Tonomnorus IMpoLecCCOB.

Kypc nexinoHHbIX 3aHATHI

dopMupoBaHNE KOMMYHHUKATOPOB. I1osib30BaTenbCKUE 1
r1100aJIbHBIA KOMMYHHUKATOD.
@opMHpOBaHUE TOIOJOTUH TUIIA IBYMEPHAs pelIeTKa.

Ne HammeHoBaHme pasaena Coaepixanue
/ TeMBI IMCHUTLIHHBI
1 ApxuTeKTypa nmapajieIbHbIX BbIYHCIUTEIBHBIX CHCTEM

1.1 Knaccuduxanus Jleranu3anus apXUTEKTyp MO JTOCTUKUMOUN CTENEHH

KOMIIBIOTEPHBIX CUCTEM napasuienusMa. BekTopHo-KoHBelepHbIe KOMITBIOTEPHI.
BrranciutensHbIe CHCTEMBI C pacTIpeIeIeHHON MaMsIThIO
(MynbTHKOMIIBIOTEPHI). [TapanienbHble KOMIBIOTEPHI ¢ 001N
namsaTeio (MysnbTHIpOnieccopsl). Knacteprl. Konuenmus
GRID 1 METaKOMIIBIOTHHT .

1.2 Mogenu [Tonsartue rpada anropurma u ero cpoiictsa. [Ipobnema
BBIYUCITUTENEHBIX otoOpakeHust. Mojienu ceTeil mepenaun TaHHBIX MEXITY
IIPOLIECCOB U CUCTEM nporeccopamu. MoJienu napajuieabHbIX BEIUUCICHUH.

[IpencraBnenne anropuT™a B BHJIE TUArPaMMBbI PaCTIACAHHUSL.
Ceru Iletpn.
2 Cpena napajJiejbHOro nporpammupoBanus MPI

2.1  OOmas opranu3amnus O030p MOMYISPHBIX KOMITIJISITOPOB U HHCTPYMEHTAIBHBIX

MPI. cpen paspabotku MPI-nporpamm. [Toaxmtouenue
3aroIoBOYHBIX (haitioB u 6unbanorexk MPI. Kommumnsius u
3aIlyCK MapajuieabHON MPOrpaMMBbl.

2.2  OyHkuuu OubIMOTEKN bazoBeie pynkunn MPIL. KoMMyHHKallMOHHBIE ONEpalliy THUIIA

MPI.

TOYKa-TO4YKa. BJ'IOKI/IPYI-OH_[I/IG KOMMYHHKAIIMOHHBIC OIICpaliviu.
HC6HOKI/IPYIOU.II/IC KOMMYHHKAIIMOHHBIC OIICpAIIUH.
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KommexTuBHbIC OoIcpanuu. I'nmoGanpHBIE BEIYUCIUTEILHEBIE
Orncpanru Haa pacupCACICHHBIMU TaHHBIMHU.

2.3

2.4

[Ipon3BoaHBIE TUIIBI
JaHHBIX U [leperaya

YIIAaKOBAHHBIX JaHHBIX.

Pabora ¢ rpynnamu u
KOMMYHHKaTOPaMHu.

Tonosiorus mpoueccos.

[IpounsBoaHble THIBI JaHHBIX. [lepenada ynmakoBaHHBIX
JAHHBIX KOMMYHUKAIIMOHHOMY KaHAIIy CBS3H
MEXKIIPOLIECCOPHOTO B3aMMOICHCTBUS.

Omnpenenenre OCHOBHBIX NOHATUNH. DYHKIIUK PaOOTHI C
rpynnamu. OyHKIIMN padOThl ¢ KOMMYHHUKATOPAMH.
OcHoBHble nousTHs. Buael Tononoruit. [locrpoenue
TOIOJIOTUM.




