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MporpamMmy ancumnnnHbl paspaboTan(a)(n) 3aseayowmnin kadenpoi, A.H. (npodgpeccop) MNnewmHeknia
H.B. Kagoenpa npuknagHom MatemaTuky otaeneHne npuknagHon MmatemMatukm u MHgopMaTuku ,
Nikolai.Pleshchinskii@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenb kypca - no3HakoM1Tb C MpMHUMNaMmn paboTbl HA COBPEMEHHOIN CyNnepKOMMbIOTEPHOM TEXHIUKE,
06cyanTb 0COBEHHOCTM apPXUTEKTYPbl MHOrOMPOLIECCOPHbIX BbIYUCAUTENBHBIX KOMMNEKCOB U
MPUHUMNbBI NapanienbHOro NporpaMMMpPOBaHNSt Ha CynepkoMMbioTepax, N3y4nTb OCHOBbI Hambonee
pacnpoCTpaHeHHbIX TEXHONOMNIA pa3paboTkn napannenbHbIX NPUNoXeHWi. MNnaHnpyeTcs nokasaTb
cnywaTtensiM MHOronpoLLEeCCOPHbIE KOMMIEKCHI TabopaToprm CynepkoOMMbIOTEPHOrO MOLENNPOBAHNS,
NPOBECTM Ha Hell YacTb NabopaTOPHbIX 3aHATUIA U CPOPMMPOBATL HABLIKM NMPUMEHEHUS!
CYNepKOMMNbIOTEPHOr0 MOAENVMPOBAHUS NPY PELEHUN NPUKNaaHbIX 3aaau.

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas aucuunanHa BkntodeHa B pasgen " 51.6.7 OucumnnmHel (Mogynum)" OCHOBHOM
obpasosaTtenbHol nporpammbl 01.04.02 MNpuknagHas matemartuka 1 MHGOpMaTKa U OTHOCUTCS K
6a3oBoit (obwenpodeccmnoHanbHo) yactu. OceamBaeTcsa Ha 1 kypce, 1 cemecTp.

OucumnnuHa "MHoronpoLeccopHbie BbluMCMTENbHbIE" BXOAUT B 6a30BYyt0 YacTb y4ebHOro nnaHa
NOAroTOBKM MarncTpoB. HYutaetcs Ha 1 kypce, B 1 cemecTpe.

3. KomneTteHuuun obyuarowerocsi, popmMmpyemble B pe3ynibTate 0CBOEHUSA AUCLUMNIINHbDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwmdopoBka
LLinchp komneTeHumu npuobpeTaemMon KOMNeTeHL U
OK-1
(0bLekynbTypHbIE CNoCOBHOCTb K aBCTPAKTHOMY MBbIWAEHWNIO, aHANN3Y, CUHTE3Y;
KOMreTeHuun)
OK-3 FOTOBHOCTb K CAMOPAa3BUTUKIO, Camopeanusauunm
(OBwekynbTypHbIe NCMNONMb30BAHMIO TB% 4ECKOro nmeﬁumana' ’
KoMneTeHuunn) P ’
CNocobHOCTb CaMOCTOATENbHO NPUobpeTaTb C MOMOLLbIO
OnK-3 MNHCPOPMALIMOHHBIX TEXHONOT WA U UCMONb30BaTb B
NPaKTUYECKOW O0eATeNbHOCTM HOBblE 3HAHWUS U YMEHWS, B
(MPOCPECCOHATNHBIE pa €cKo J1e6 €NbHOCTM HOBbIE 3Ha YyMEHWS, B TOM
KOMNETEHLIAN) “ncne, B HOBbIX 0ONACTSIX 3HAHMIA, HENOCPEACTBEHHO He
CBSI3aHHbIX CO CApeport AesTENbHOCTU, pacwmpsTe U yriybnaTb
CBO& Hay4YHOE MNPOBO33PEHUE;
(MPOCECCHOHANbHbIE crlo6co HOCTb CNONb30BATE U MPUMEHSTb YrNyONeHHbIe 3HaHNS
KOMNETEHLIAN) B obnactu npuknagHoi MmaTeMatukn n MHOPMaTHKM
MnK-3 cnocobHoCTb yrnybneHHoro aHannaa npobnem, NoCTaHOBKN U
(NMpodpeccroHanbHble 060CHOBaHWS 3a4a4 HAay4YHOW 1 NPOEKTHO-TEXHONOMMYECKOW
KOMMEeTeHLMN) LESTENbHOCTY;
NnK-4 CnocobHOCTb paspabaTtbiBaTb KOHLENTYaNbHbIE U
(npogpeccuoHanbHble TEOPETNYECKME MOLENMN PELIAEMbIX 3a4a4 NPOEKTHOMN 1
KOMMeTeHUmN) NPON3BOACTBEHHO-TEXHONOrMYECKOW AEeATENbHOCTY;
OMK-5 CNOCOBHOCTbIO UCMONb30BaTh YrNyOnEHHbIE 3HAHUSI NPABOBbLIX Y
TUYECKMX HOPM Npu HKe n TBUM CBOEN
(NpogpeccuoHanbHble oTniec OPM NPVl OLIEHKE NOCNeNc c oe6
KOMNETEHLLAN) npodpeccrnoHanbHom AeSTENbHOCTA, NPY pa3paboTke K
OCYLECTBNEHUN COLMANbHO 3HAYMMbIX MPOEKTOB;
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B pesynbtaTe 0CBOEHUS OUCUMUMANHBI CTYOEHT:

1. DONXeH 3HaTb:

OCHOBHbIE MPUHLMMbI PaboTbl HA MHOTOMPOLIECCOPHbIX BbIYUCMTENbHBIX KOMMNEKCaX;

2. DONTXEH yMeTb:

BbIOMpaTh ONTMMabHblE CNOCOObLI peleHNs 3a8a4 CynepKoOMMNbIOTEPHOIO MOAENNPOBAHUS;
3. DONXEH BnaneThb:

HaBblKaMy MPOrpaMMNPOBaHNS C UCMONb30BAHNEM COBPEMEHHbIX TEXHONOM WA NapannenbHoro
NporpamMMmnpoBaHus;

pa3pabatbiBaTb NapannenbHble anropuTMbl PEEHNS 3a4a4 BblYUCINTENbHOM MaTEMaTUKMK;

4. CTpyKkTypa 1 cogepxaHve AUCLUNMUHBI MOAyns
Obwas Tpya0eEMKOCTb AUCLIMINIIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopMa NPOMEXYTOYHOro KOHTPONS AMCUUNANHBI 3a4eT B 1 cemecTpe.

CyMMapHo no aMcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO Asl AOMNycKa K 3a4eTy
28 b6annos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLUNNINHE/ MOAYIO
TemaTnyeckum nnaH gUCUUNANHbI/MOAYNA

Buabl n yachbl
Pasgen ay,oMTOpHOM paboThbl,
N OvcumnnuHbi/ Cemecrpcza-:-g?;'a ux Tl:(’g’ﬁgg:)l(()OCTb TeK\I((L(I).I.:T% g:lt;PMb'
Mopyns Nek ImI1pal(wwecmeJ1a60paTop|-||:|e
u 3aHATUA pa601b|

Tema 1. MNpuHUMNbI i YCTHbI OnNpoc
1'I'IOCTpoeHVI$I MBK. 1 1-2 2 0 2

Tema 2. TexHonorus i YCTHbI ONpocC
2. OpenMP. 1 3-4 2 0 2

Tema 3. NMCbMEHHas
3.|CynepkomnbioTepsl 1 5-6 2 0 2 paboTta

Tesla n ATK-1M.

Tema 4. TexHonorus i YCTHbI ONpocC
4. CUDA. 1 7-8 2 0 2

Tema 5. OpraHunsaumns i YCTHbIA ONpocC
. namatn CUDA. 1 9-10 2 0 2

Tema 6. OnTummnzauns i YCTHbIA ONPOC
6. napannenbHoro Kkoaa. 1 1-12 2 0 2

Tema 7. NapannenbHble

anropuTMbl peweHuns i YCTHbI ONPOC
£ 3a4ay Bbl4UCNNTENBHON 1 13-14 1 0 1

9NEKTPOANHAMUKN.
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Buabl 1 yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens UX TPYAOEMKOCTb Tekywime coopmbl
N 'D'"Kn""')""m';“b'/ C("w'echcemecrpa (B yacax) ‘ll(ompgt:mp
ay Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
L 3aHATUSA paborbl
NMNCbMeHHas

g |Tema 8. TexHonorus 1 15-17 1 0 1 pabora

MPI.

Tema . Itorosas 3avet
. 1 0 0 0

doopma KOHTponsA

Ntoro 14 0 14

4.2 CopepxaHue OUCLUMNIMUHbI

Tewma 1. NMpuHuunbl noctpoeHus MBK.

JNleKLMoHHoe 3aHsiTne (2 4yaca(os)):

Knaccudpukauns ®nuHHa. Apxutektypa SIMD n MIMD.
naboparopHasi pabora (2 4aca(oB)):

Moaenn namsatu: obwas n pacnpeneneHHas. Cnocobbl obMeHa naHHbIMK. Mpobnema
CUHXpOoHU3auun. COOTHOLWEHNE CTOMMOCTb /MPON3BOANTENBHOCTD.

Tema 2. TexHonorusa OpenMP.

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

PaspaboTka npunoxeHwnii B cpene MS Visual Studio.
naboparopHas pabora (2 yaca(oB)):

MapannenbHble 1 nocnegosaTenbHble cekunn koga. CuHtakcuc OpenMP-gnpekTus.
ABTOMatmM4eckoe 1 py4yHoe pacnapannennsaHne LMKIoB.

Tema 3. Cynepkomnbiotepbl Tesla n AMNK-1M.

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

["padpuyeckmne MHorosaepHble npoueccopbl. Apxutektypa GPU.
naboparopHas pabora (2 4aca(oB)):

XapakTepucTnku annapatHo-nporpaMmmHoro komnnekca AlK-1M. 3anyck 3aganuii B OC Linux.
Cuctema ynpaeneHns 3agaHuamn. Cpencrtsa 0Tnanku napannenbHbiX NPUIoXeEHWA.

Tema 4. TexHonorus CUDA.

JNleKLMoHHoe 3aHsiTne (2 4yaca(oB)):

MapannenbHble BbluncneHns Ha GPU.

naboparopHasi pabora (2 4aca(oB)):

BeeneHne B CUDA C. Hutu, 6nokun, pewetkn. Obpabotka MaccuBoB. CUHXPOHN3ALMS BbIYUCIEHWIA.
Tema 5. OpraHusauus namsitn CUDA.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

MnobanbHas namatb. Perncrpsil.

naboparopHasi pabora (2 4aca(oB)):

NokanbHas namatb. Pasnensemas namatb. KOHCTaHTHaA namaTb. TeKCTypHas namaTb.

Tema 6. OnTMM3auua napannenbHOro Koaa.

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

3mepeHne BpeMeHM BbINOMHEHUSI.

naboparopHasi pabora (2 4aca(oB)):

Ontummaaums obpauleHnii k namstn. OTnagka napannenbHoro koaa.

Tema 7. NMapannenbHble anropuTMbl peLleHUs 3a4a4 Bbl4UCIIUTENIbHOWN 3NEeKTPOANHAMUKW.
neKkuunoHHoe 3aHsitne (1 yaca(os)):

3apava avgpakumum aneKTpOMarHMTHON BOMHbI HA NEPeropoake B NNOCKOM BOMTHOBOAE.
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naboparopHas pabora (1 4aca(oB)):

MapHoe cyMMaTopHoOe ypaBHeHMe 1 BecKoHeYHasi cuctemMa NMHeHbIX anrebpanyeckmnx ypaBHEHWA.
MeToq yceyeHusi n ero NnporpaMMHas peannsaumsi.

Tema 8. TexHonorus MPI.

JNeKunoHHoe 3aHsitne (1 yaca(os)):

BeegneHwve B MPI. MNpuHuunbl paboTtbl ¢ 6ubnuotekori MPICH.
naboparopHas pabora (1 4aca(oB)):

MpoTtokonbl 06MeHa fOaHHbIMKU Mexay npoueccamu. 3agada Oupuxne ong ypasHeHus Jlannaca.
KonnekTnBHbI 0OMEH JaHHbIMW.

4.3 CTpyKTypa u copgepxaHme caMOCTOATENIbHOM paboTbl AUCLUNNIUHBI (MOAYNS)

Buabi
- CDOprI KOHTpoOnNg
Paspen Henensi | camoctositensHon [TpynoemMKOCTh o
N AducumnnnHbl c('3'\"empcemec1'pa paboTbl (B yacax) camocg%s;rfbl:wou
CTYAEHTOB P
Tema 1. MNpuHumnbl NoAroToBka K o
1. noctpoeHuns MBK. 1 1-2 YCTHOMY Onpocy 10 yCTHBI onpoc
Tema 2. TexHonorus NnoAroToBka K o
2. OpenMP. 1 3-4 YCTHOMy ONPOCY 10 YCTHbI ONpocC
Tema 3. NnoAroToBka K
3.|CynepkomnbloTepsbl 1 5-6 |MMCbMEHHOMN 10 n:gzzA;HHaﬂ
Tesla n AMK-1M. paboTte P
Tema 4. TexHonorus NnoAroToBKa K o
4'CUDA. 1 7-8 YCTHOMy ONPOCY 10 YCTHbI ONpocC
Tema 5. OpraHmsauuns NnoaroToBka K .
. namsatn CUDA. 1 9-10 YCTHOMY ornpocy 10 yCTHEI Ofpoc
Tema 6. OnTMM3auns NnoAroToBKa K o
6. napannenbHoro koga. 1 11-12 YCTHOMY Onpocy 10 ycTHEI Onpoc
Tema 7. lNapannenbHble
anropuTMbl pelweHmns i noaroToBka K o
£ 3a4ay Bbl4MCINTENbHOM 1 13-14 YCTHOMY onpocy 10 yCTHEI Ofpoc
9NEKTPOANHAMUKMN.
NoAroToBKa K
8. I-{/IePN;a 8. TexHonorus y 15-17 |nviceMeHHo 10 Hggl;:laeHHaﬂ
' paboTte P
Wtoro 80

5. O6pa3oBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHus

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 9 5AE
CtpaHwnua 6 ns 10. 111 yHlf[

S OEMALIGH
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O6y4yeHne NponcxoanT B OOPME NIEKLIMOHHBIX U 1abopaTopHbIX 3aHATUI, @ TakXXe CaMOCTOATENbHOM
paboTbl CTyeHTOB. TeopeTnyeckuii MaTepvan nanaraeTcst Ha nekumsix. Mpryem KOHCNEeKT NeKLuii,
KOTOPbIi OCTAeTCs y CTyAEeHTa B peay/bTare NPOoCnyWmMBaHUS NEKLUMN HE MOXET 3aMEHUTb YHEOHMK.
Ero uenb - coopMynmpoBka OCHOBHbIX YyTBEPXAEHUIA U onpeaeneHuii. MNpocnywae nekumto, NonesHo
03HaKoMuTbCs ¢ Honee NoapPobHbLIM N3NOXEHNEM MaTepuana B y4ebHuke. Cnncok nuteparypbl
pasneneH Ha [1Be KaTeropvmn: HeobxoAMMbIA Ans caayy 3a4eta MUHUMYM U LOMONHUTENbHAS
nutepartypa. MaydeHne kypca noapasyMeBaeT He TONbKO OBMaAEeHNEe TEOPETUYECKM MATEPUATIOM,
HO 1 MONyYeHNe NPakTUYECKMX HaBbIKOB Anst 6onee rnyboKoro NOHMMaHUS pasnenoB Ha OCHOBE
peweHuns 3amtay 1 ynpaxHeHui, UintloCcTPUPYOLWMX AOKa3bIBaEMble TEOPETUYECKME MONOXEHS, a
Takxe pasBuTime abCTPakTHOro MbIWIEHUS U CMOCOBHOCTM CaMOCTOSITENIbHO [0Ka3blBaTh
yTBepxaeHusi. CamoctosTenbHas pabota npennonaraeT BbiNojHEHWE OMALWHNX paboT.
MpakTnyeckne 3anaHusl, BbINMONHEHHbIE B ayAUTOPUW, NpeaHa3HaYeHbl Ans ykasaHus obwmx
METOLOB pelleHns 3aay onpeaeneHHoro Tuna. 3akpenuTb HaBblK MOXHO N1LWb B peaynbTaTte
camocTosiTenbHoi paboTbl. KpoMme Toro, camoctositenbHas paboTta Bknto4aeT NOAroTOBKY K 3a4eTy.
MNpn NOAroTOBKE K chaye 3a4eTa BeCb 06eM paboTbl PEKOMEHOYETCS pacnpenensiTe PaBHOMEPHO
Mo OHSAM, OTBEAEHHbIM 51 MOATOTOBKM K 3a4eTy, KOHTPONMPOBATL KaXablii feHb BbiNONHEHUS
paboTbl.

6. OLeHOYHble CpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUsi AUCLUIMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tewma 1. NMpuHuunbl noctpoeHus MBK.
YCTHbI ONPOC , MPUMEpPHbIE BONPOCHI:

KoHTponbHble Bonpockl No Teme 3aHaTus. Juckyccus Ha Tembl: Knaccndgoukaumns dnvHHa.
Apxutektypa SIMD n MIMD. Mozenu namsatu: obwas n pacnpeneneHHas. Cnocobbl obmeHa
naHHbIMK. Mpobnema cuHxpoHmn3aunn. COOTHOLWEHe CTOMMOCTb /MPON3BOANTENBHOCTD.

Tema 2. TexHonorusa OpenMP.
YCTHbI ONpoOC , NPUMEpPHbIE BOMPOCHI:

KoHTponbHble BONpocChl Mo TeMe 3aHATMA. [luckyccust Ha Tembl: PaspaboTka npunoXeHuin B cpene
MS Visual Studio. NapannenbHble 1 nocnenosatenbHble cekummn koga. CUHTakcmc
OpenMP-gunpekTus. ABTOMatnM4yeckoe 1 py4yHoe pacnapannenmsaHne LUMKIoB.

Tema 3. Cynepkomnbiotepbl Tesla n AMK-1M.
nncbMeHHas paboTa , NpUMepHbIe BONPOCHI:

[MncbMeHHbIM 0TYeT No Temam: ["padomyeckne MHorosaepHble npoueccopbl. Apxutektypa GPU.
XapakTepucTukn annapatHo-nporpammHoro komnnekca AlNK-1M. 3anyck 3agaHuii B OC Linux.
CucTema ynpasnenuns 3agaHnamn. Cpeacrea 0Tnanku napannenbHbiX NpunoXeHui

Tema 4. TexHonoruss CUDA.
YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

KoHTponbHble BOMpOChl Mo TeMe 3aHATMSA. Juckyccust Ha Tembl: [NapannenbHble BbIYUCNEHUS HA
GPU. Beenenne B CUDA C. Hutn, 6nokn, pewetkn. ObpaboTtka maccueoB. CUHXpOHU3aALMS
Bbl4MCNIEHWNN

Tema 5. OpraHusaums namatu CUDA.
YCTHbIA ONpPOC , NPUMEpPHbIE BOMPOCHI:

KOHTpOHbeIe BOMPOCHLI NO TEME 3aHATUA. ,D,I/ICKYCCI/IH Ha TeMbl: [nobanbHas NamsTb. PeI'VICprI.
ITlokanbHasg namatb. Pasznoensemas namatb. KOHCTaHTHaS namsaThb. TeKCTypHaﬂ namsTb

Tema 6. OnTMM3aumua napannenbHOro Koaa.
YCTHbI ONPOC , MPUMEpPHbIE BONPOCHI:

KoHTponbHble BOMPOCHI MO TeMe 3aHATMS. [Juckyccusi Ha TeMbl: VIaMepeHue BpeMeH BbiMOTHEHNS.
OnTtummnsaums obpatweHuii kK namsatn. OTnagka napannenbHoro koaa

Tema 7. MapannenbHble anropuTMbl peLleHns 3apay BbIYUCNIUTENIbHOWN 3N1eKTPOAUHAMUKM.
YCTHbIA OMPOC , NPMMEPHbIe BOMPOChHI:
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KoHTponbHble BOMpPOCHl Mo TeMe 3aHATMS. JMckyccust Ha TeMbl: 3anadva andopakumm
3NEeKTPOMarH1THO BONHbI HA MepPeropoake B NNOCKOM BONHOBOAE. [apHoOe cyMMatopHOe ypaBHEHME
1 6eCKOHeYHast cucteMa NMHeRHbIX anrebpanyeckux ypasHeHuin. MeToq yceueHus u ero
nporpaMMHas peannsaumsi.

Tema 8. TexHonorus MPIL.
nncbMeHHas paboTa , NpUMepHbIe BONPOCHI:

MucbMeHHbI oT4eT No Temam: MprHumnbl paboTbl ¢ 6ubnuotekot MPICH. MNpoTtokonsbl obmeHa
LaHHbIMM Mexay npoueccamun. 3anada dupuxne ons ypasHeHus Jlannaca. KonnekTnBHbIA 06MeH
LaHHbIMU

Tema . UToroBasi oopma KOHTpOns

[MpvMepHble BOMpPOCHI K 3a4eTy:

Bonpochl k 3a4eTy

. Knaccugpoukaumsa dnvHna. Otnnymsa SIMD n MIMD apxutekTyp.
. Hutn, 6nokn, pewetkn (CUDA).

. OpopmneHmre n 3anyck agpa.

. ObpaboTka OByMEpPHbIX MacCUBOB.

. Pazpensiemas namsto.

. KoHcTaHTHasa namaTb.

. ObpaboTka owmboK.

. N3amepeHune BpemMeHn BbINONHEHUS.

. BolpaBHMBaHWE Npu 0bpalleHnn K NamaTu.

10. Peoykumns npu BbIMUCAEHUN CYMM.

11. TexHonorua MPI: yncno npoueccos 1 HoMep npoLecca.
12. BNoK1poBaHHbI 0OMEH COOBLEHNAMMN.

13. 3apava Oupwuxne ona ypasHeHus Jlannaca.

14. KonnekTuneHbIi 0OMEH AaHHbIMU.

15. OpraHmsaumns napannenbHbix npoueccos B OpenMP.
16. PacnapannenusaHue umknos B OpenMP.

0O NO OB~ WN =

©

7.1. OcHOBHas nuTteparypa:

1. luHes, Anekceri Bnagummnposuny. TexHonorum napanfienbHoro NporpamMmnpoBaHns ans
NPOLLECCOPOB HOBbIX aPXUTEKTYP: Y4EOHMK ANS CTYAEHTOB BbiCWUX y4ebHbix 3aBeneHunin/ A. B. JlnHes,
. K. boronenos, C. . bactpakos; nog peg. B. . 'eprens; Huxerop. roc. yH-T M. H. .
Nobayesckoro.?Mocksa: N3a-8o MockoBckoro yHusepcuteta, 2010.7148 c.

2. IHCTpyMeHTbl NapanfienbHoro NporpaMMMpoBaHunst B cuctemax ¢ obuein namMaTbio: y4ebHMK ans
CTyAEHTOB BbICLIMX y4ebHbIx 3aBeneHuii/ K.B. KopHsikos, B.[. Kyctukosa, N.B. Meepos [u ap.]; noa
ped. npodp. B.MM. leprens; Huxerop. roc. yH-T uM. H.W. Jlobayesckoro, KoopaunHau. coet Cuctembl
Hay4.-obpa3oBaT. LLEeHTPOB CyrnepKOMMbIOTER. TEXHONOMMIA. ?72-e 134., ucnp. u gon..?Mockea: M134-80
MockoBckoro yHusepcuteta, 2010.7262 c.

3. leprenb B.I. BbicokonponssBoanTenbHbIe BbIMUCNEHUS AN MHOMOMPOLLECCOPHbBIX MHOrOSAEePHbIX
cuCTEM: y4ebHUK NS CTYAEHTOB BbICWNX y4EOHbBIX 3aBEAEHMNI, 00y4aIOWMNXCS NO HANPaBNEHNAM
BIMO 010400 "MpuknagHas matematuka n nHpopmatmka" n 010300 "dyHpoameHTanbHas
NHdpopMmaTtmka n nHgopmaunoHHbole TexHonorun" / B. T1. Neprenb; B-ka Huxerop. roc. yH-ta nm. H.
W. Nobayesckoro.?Mockea: N3a-8o MockoBckoro yHusepcuteta [u gp.], 2010.7539, [4] ¢

4. borayés K. KO. OcHoBbl NapannenbHOro NporpaMMMpPoOBaHns [SNeKTPOHHbIN pecypc] : y4ebHoe
nocobve / K. lO. borauyés. - 2-e nag. (an.). - M.: BUHOM. JlabopaTopusi 3HaHuia, 2013. - 342 c.

http://e.lanbook.com/books/element.php?pl1_id=42626

5. CeprueHko A. b. Lindpposas obpaboTka curHanos: y4ebd. nocobue. ? 3-e nsn. ? Cr6.:
BEXB-lMetepbypr, 2011. ? 768 c.
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9bC http://znanium.com/bookread.php?book=354905

7.2. lononHutenbHasa nuteparypa:

1. Borayes K.}O. OcHoBbl napannensHoro nporpammmposanus / K.K0.borayes.-M.: BUHOM. ab.
3HaHui, 2013.-342c.

9BC "MNaHb": http://e.lanbook.com/view/book/70745/

2. ®epotosa E. J1. NpuknagHble MHEOOPMaUNOHHbIE TeXHoNornm: YyebHoe nocobue / E.J1.
depnotosa, E.M. MNopTHOB. - M.: 1 POPYM: HAL MHDPA-M, 2013. - 336 c.
http://znanium.com/bookread.php?book=392462

7.3. UHTepHeT-pecypcChbl:

Buknnegus - http://ru.wikipedia.org

NHTepHeT-nopTan obpasoBatenbHbix pecypcos no UT - hitp://www.intuit.ru

VIHTepHeT--nopTan pecypcos No MateMaTu4yeckmnm Haykam - http:// www.math.ru/
VHTepHeT-nopTan co ctatbsiMu Mo anropuTMrKe 1 NnporpammmpoBaHuio - http://algolist. manual.ru/
MHTepHeT-pecypc no nctopum KOMNbOTEPOB - http://www.computer-museum.ru

8. MatepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMNINHBI(MOAYNS)

OcBoeHve ancunnamHbl "MHOronpoLECCOPHbIE BbIHUCAUTENbHbBIE KOMMNEKCHI" npeanonaraet
NCMONb30BaHNE CNEyIOWEro MaTepuanbHO-TEXHNYECKOro obecneyeHns:

YyebHo-MeToon4eckas nutepartypa ans 4aHHOW OMCLMMNANHBI UIMEETCA B HANMYUN B
9NEeKTPOHHO-bmbnmnoteyHon cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenocTaBfeH CTydeHTaM.
9BC "ZNANIUM.COM" conepXuT Npon3BeneHns KPpynHERLWNX POCCUACKNX YYEHBIX, PYKOBOAMTENEN
rocynapCTBEHHbIX OPraHoB, Npenofasareneii Beaylmnx By30B CTPaHbl, BbICOKOKBANINMPULIMPOBAHHbIX
CrneunanncToB B pasnnyHbix cpepax bnsHeca. doHn 6ubnmnotekn COOPMUPOBAH C YHETOM BCEX
N3MeHeHNn 0bpa3oBaTeNbHbIX CTAHOAPTOB M BKNOYAET Y4ebHuKM, y4ebHble nocobus, YMK,
MOHOrpadoun, asTopeddeparthbl, AuccepTauum, aHUMKIONeann, CnoBapu 1 CIPaBOYHUKN,
3aKoHoAaTeNbHO-HOPMATMBHbIE JOKYMEHTbI, CNeunanbHbie Nepuoanyeckmue n3naHnsa n n3naHms,
BbiNyckaemble nanarenncteamm By3oB. B HacToswee Bpems O95C ZNANIUM.COM cooTBeTcTBYET
BCeM TpeboBaHNSM doefepanbHbiX roCyaapCTBEHHbIX 06pa3oBaTe/bHbIX CTaHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

Nekunn n nabopaTtopHbie 3aHATUS NO ANCLUMNINHE NPOBOASTCA B ayAUTOPUN, OCHALWEHHON OOCKOW 1
MenoM (MapKepom).
Mporpamma coctaeneHa B cootBeTcTBumM ¢ TpeboBaHnsmm GrOC BIO n yyebHbiM nnaHoM no

HanpasneHuo 01.04.02 "MpuknagHas MatemaTvka n nHgoopmartmka" n MarmcTepckom nporpamme
MeToabl NpuknagHoOn MaTeMaTuyecKom CTaTUCTUKK .
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