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1. HEJIX OCBOEHUA JUCHUTIIINHBI

1.1

Lenpro mpenoaaBaHus JUCLHUIUIMHEI SBISETCS (OPMHUPOBAHUE y CTyICHTA:

1.2

— IIOHMMAaHH!s OpraHu3anuu napajuiCJIbHbIX BI)I‘H/ICJ'[CHI/II\/'I;

1.3

— KOMILJIEKCa 3HAaHUM O COBPEMCHHBIX alllapaTHBIX U IIPOrpaMMHBIX TEXHOJIOTUAX U CPEACTBAX CO3AaHU MapaICIIbHBIX
BBIYMCIINTCIIBHBIX ITPOLICCCOB U UX B3aPIMOZ[eI71CTBPIH;
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— HAaBBIKOB I10 p€aJIN3aluH MapaJICJIbHBIX BBIYHMCIICHUHN npu peIICHNU NPUKIAAHBIX 3a/1a4.

2. MECTO JUCIHHUIIJIMHBI B CTPYKTYPE OOII

Lk (pasaen) OOIT: [51.B.11B.02

2.1

TpeGoBaHus K NpeABAPUTEIbHON NOAT0TOBKe 00y4Yal0ILerocs:

2.1.1

IIpeamerHas obnacts "MHbOpMaTHKa M TPOrpaMMHpPOBAaHUE" MTPEABIIYIIEH CTYIIeHH 00pa30BaHuUs

2.2

JMCUMIUIMHBI M IPAKTHKH, /151 KOTOPHIX OCBOEHUE JAHHOM AMCHUNIMHBI (MOIYJ/Is]) HEOOX0IMMO KaK
npeaulecTByoIee:

2.2.1

IIpousBocTBEHHAs IPAKTUKA, IPEIAUIUIOMHAS TIPAKTUKA

3. KOMIIETEHIIMHX OBYYAIOIIETOCs, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHHA JUCHHUITIJINHBI

(MOJY.JIST)

IIK-5.1: PazpabaTbiBaeT OPraHU3allMOHHOE H TeXHOI0rn4Yeckoe obecneyeHne NpoeKTUPoBaHus 1 Au3aiina UC

B pe3yabTare 0cBOeHMs AMCHUTNIMHBI 00yYarOLIUIiCS J0/KeH

3.1

3HaTh:

3.1.1

Crioco0bI OpraHm3anyy napauiCIbHBIX BEIYUCIUTECIIBHBIX ITPOLIECCOB.

3.12

OCHOBHEIC TTOHATHS U TMPUHIHUIIBI TApaJIJICIBHOT'O IIPOrpaMMUPOBAHUA.

3.13

CTpyKTypy, METOABI M (pyHKIMH MapaUIebHEIX TeXHoIoruit nporpammuposanus OpenMP, MPI, CUDA.

3.14

OrpanndeHus (CorJIaleHusl) IPUMEHEMbIX TEXHOJIOTUH MapauIeIbHOTO IPOTPaMMHPOBaHUSL.

3.2

YMeThb:

3.2.1

BriOuparts moaxoasie TEXHOIOTHH, METOABL, aJITOPUTMBI apalIeIbHOTO POrPaMMHUPOBAHUS UL pELICHUs 3a1a9H.
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OnpenensaTs BO3MOKHOE YCKOPEHHE PELICHHUS BBIYMCINTENBHBIX 33a4 3a CUET paclapajlleIiBaHus MOCIe0BaTeIbHON
MIPOTPaMMBI.

323

Pa3pabaTbIBaTh NPOrpaMMBI AJIs pEIICHHS 331a4 IIPUKJIAJHOTO XapaKTepa C UCIOIb30BaHHEM TEXHOJIOTHI MapasuieNIbHbIX
BBIUKCIICHUH.
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IIpumensTs TexHonoruu napamuiensHoro nporpammupoBanust OpenMP, MPI, CUDA mist moBBImeHust
MIPOM3BOJUTEIBHOCTH CYIIECTBYIOIINX MOCIEA0BATEIbHBIX MPOTPAMM.

4. CTPYKTYPA U COJEPKAHUE JTUCHUIIJIMHBI (MOAYJIA)

Kon HaumenoBanue pasnesioB u TeM /Buj | Cemectp / | Haco | Komneren- | JlutepaTypa IIpumeuanue
| zaudaTud 3aHgaTua/ Kvnce LUK
Paznen 1. Beenenne
1.1 Mopenu mapaiiensHOro 1 2 TIK-5.1 JI1.4 JI1.1
nporpaMmupoBanusi. OCHOBHBIE JI1.2 J11.3J12.4
APXUTEKTYPBl MHOTONIPOIIECCOPHBIX H J12.1
MHOTOSIIEPHBIX BBIYMCIUTEIBHBIX 01 94
cucreM. THCTpyMEHTBI CO3AaHHs
napaienbHbIx nporpamm. CriocoOsl
pean3anuy napauiebHbIX 0
pacnpeieNleHHBIX BerunciaeHuil. /JIex/
1.2 Jla6opaTopHas padota Ne 1 /JIa6/ 1 2 [K-5.1 J12.4 J12.1
013234 35
1.3 Pabota ¢ Marepuanamu 1o Teme. 1 6 [K-5.1 JI1.4 JI1.1
IToaroToBKa K BRIIOIHCHUIO JI1.2 J11.3712.4
naboparopHoii paboTsl. /Cp/ J12.1
2102205435
Pazpea 2. [lapajiienbHble
BbIYHMCJIEHHS B CHCTeMAaX ¢ o0uiei




2.1 ITonarue npouecca, moToKa U 2 IIK-5.1 JI1.4 J11.1
MHoronoroyHocTd. Texnonorus OpenMP, JI1.2 JI1.3J12.1
0COOEHHOCTH M KOMIIOHEHTBHI. 3a7iaHue JI2.2J12.3
napaiensHoi oomactu. Knaccer 21093
IepeMeHHbIX. BIOXKEeHHBIN Mapauienusm.

/J1ex/

2.2 JIMpeKTHBHI pacipeneneHus u 2 [K-5.1 JI1.4 JI1.1
CHHXPOHM3AIUU pabOTHI. JI1.2 J11.3J12.1
PacnapanmnenuBanie BRITIOTHEHHSI IUKIIOB. JI2.2J12.3
Pacnpenenenue HECKOIBKUX CTPYKTYPHBIX 3133
0JI0KOB MeXK Ty oToKamu. PacripeneneHue
paboTHI HA OCHOBE HE3aBHCUMBIX 3aJad.

CHHXpPOHU3ALHS BHITOTHEHHS Pa3INIHBIX
0TOKOB. /JIex/

2.3 [ToHsITHE BEKTOPHBIX BEIYHCIICHHN. 2 [K-5.1 JI1.4 JI1.1
Bekropusanus UCIOIHAEMOro Koia B JI1.2 JI1.3J12.1
COBPEMEHHBIX TIPOIIECCOpPaXx. JI2.2J12.3
B03MOXXHOCTU BEKTOPU3BLUY B CTAaHAAPTE 3133
OpenMP. Yckopenue npu UCHoIb30BaHIH
BEKTOPHBIX BBIUYUCIICHHI C APYTUMH
BUJIaMU Tapajuienusma. /Jlex/

24 Jlabopatopnas pabora Ne 2 /Ja6/ 2 MK-5.1 |J12.2 JI2.3J13.1

313233535

2.5 Jlabopatopnas pabota Ne 3 /Ja6/ 2 MK-5.1 |J12.2 J12.3J13.1

21323335

2.6 PaGota ¢ marepuanamu o Teme. 12 [K-5.1 JI1.4 JI1.1
[ToaroroBka K BBIIOIHEHHIO JI1.2 J11.3J12.1
nabopatopHoii padoTsl. /Cp/ J12.2 J12.3J13.1

01323335
Pazgen 3. [lapaniesibHbIe BHIYHCIEHUS
B CHCTeMaXx C pacnpeaeéHHONH NaMAThI0

3.1 Crangapt MPI. OcHOBHBIE OHATHS U 2 [K-5.1 JI1.4 JI1.1
onpenenenus, cocta MPI. CunTakcuc JI1.2 J11.3712.4
¢ynkuunit MPI. TepBas mapamiensHas JI2.1J12.3
mporpamma ¢ ucrnonbzopanueMm MPL 213839
[Tpuem 1 nepenava cooOIICHUI MEXTY
OTJIENIbHBIMH IIpolieccaMu. J|ByXTOUYeUHbIE,

OJIOKMPYIOIIME U HEOIOKHPYIOIIHE
o0OMeHbI cooOeHusamu. IIpousBoanble
THUIIBI JaHHBIX. /JIek/

3.2 KonnexktruBHbIe oneparuu. 2 [K-5.1 JI1.4 JI11.1
[InpoxoBemarenpHas pacChlIKa. JI1.2 J11.3J12.4
DyHKIMK pacpeAeNeHus JaHHBIX 110 BCEM JI2.1J12.3
npoueccaM. DyHkiuy c60pa JaHHBIX CO 213839
Bcex npoueccoB. OyHKINH peayKIUH.

I'pynmbl ¥ KOMMYHHKATOPbL. BUpTyanbHbIE
TOIOJIOTUH. JleKkapToBa TOMOIOTHSI.
Tononorus rpada. Opranuzanus
MePEChUIOK IaHHbIX. /JIex/
33 Jlabopatopnas pabora Ne 4 /J1a6/ 2 IK-5.1 J12.4 J12.1
JI2.3J13.2
31323538
39
34 Jlabopatopnas pabora Ne 5 /J1a6/ 2 MK-5.1 |J12.4 JI2.1J13.2
01323528

29




3.5 Pabora ¢ MaTepranamu 1o Teme. 1 10 TIK-5.1 JI1.4 JI1.1

TloaroroBka K BHITOJHEHUIO JI1.2 J11.3712.4
nabopaTopHoii pabotsl. /Cp/ JI2.1J13.2
D102 0508
29

Paznen 4. MaccuBHo-napaJjiejbHble

BbIYUCJICHHS

4.1 IlonsATHe u paznuyre BEKTOPHBIX U 1 2 IIK-5.1 JI1.4 J11.1
MaCCHBHO-TIAPAJUIETFHBIX BBIYUCICHUH. JIT.2 JI1.3J12.1
Opranuzaiys BeIYUCICHUH B TpadHuecKux J12.3
yckoputensx. [[puHIunuansabie pa3udus 2136 27

mexny GPU u CPU. Texuonorust CUDA.
OCOBEHHOCTH TIPOTPAMMHPOBAHHS O]
GPU. I[MousTust Tpeaa, Bapmna, 6J0Ka U
rpuaa. /Jlex/

42 Mogens mamsta GPU. ['moOanbHas, 1 2 TIK-5.1 JI1.4 J11.1
KOHCTaHTHas, TEKCTYpHasl, JOKaJIbHasl, JI1.2 JI11.3J12.1
paszaensieMasi 1 peruCcTpOBasi aMsTh. JI2.3
Komans! paboThl ¢ TaMSTHIO. 2136 27

OCco0EHHOCTH MCIIONb30BAHUSI KAXKIO0TO
THIIA TaMsTH. Pa3Merienne qaHHbIX B
pasnuuHoil namsatu. Kondaukre! 6aHKOB B
paznaenseMoit mamstu. /Jlex/

43 JlaGoparopHast pabora Ne 6 /J1a6/ 1 2 TMK-5.1  |JI12.1 J12.3J13.3
31 323536
37

4.4 JlaGoparopnast pabora Ne 7 /J1a6/ 1 4 TMK-5.1  |JI12.1 J12.3J13.3
31 352 35 36
37

4.5 PaGora ¢ marepuanamu 1o teme. 1 12 TIK-5.1 JI1.4 JI1.1

TloaroroBka K BBIIOJHEHUIO JI1.2 JI1.3J12.1

nabopaTopHoii padoTsl. /Cp/ JI2.3713.3

210223526
37

4.6 /Kontp.pab./ 1 0 TIK-5.1

312233 54

3556 37 28
39

Pazgen S. IIpoMeskyTO4YHBIH KOHTPOJIL

5.1 /3auér/ 1 0 IIK-5.1 J1.4J11.1
JI1.2 J11.3J12.4
J12.1J12.2
J12.3J13.1 JI3.2
JI3.3
010203354
0556 37 B8
39

5. OIEHOYHBIE CPEJICTBA

5.1. OueHouHbIe MaTepHuaJjbl VI TEKYIIEero KOHTPoOJId U IIpOMe)KyTO‘IHOﬁ aTrrecralnuu

HpeZ[CTaBJ'IeHI)I OTACIIbHBIM JOKYMEHTOM

5.2. OueHo4yHbIe MATEPHUAJIBI VI TUATHOCTHYECKOT0 TECTHPOBAHHUS

Hpe}]CTaBJ’[eHBI OTACJIbHBIM JOKYMEHTOM




6. YYHEBHO-METOINYECKOE I TH®OPMAIIMOHHOE OBECHHEYEHUE JUCHUIIJIMHBI (MOAY JIST)

6.1. Pexomenayemas aureparypa

6.1.1. OcHoBHas JUTEpaTypa

ABTODEI, COCTaBUTEIHN 3ariaBue WznarenscTBo, Ton | Koanu-Bo

JI1.1 |®enoros U. E. Mojenu napauiesibHOro IPOrpaMMHPOBaHUs: yueOHOE Mocksa: COJIOH- 1
rmocooue I[TPECC, 2012,
JJIEKTPOHHBII

pecypce

JI1.2 |Huxonaes E.N. [MapannensHble BRIYUCICHHS: yueOHOE TTOCOOHE CraBpormonb: 1
Cesepo- KaBkazckuii
(henepanbHbIit
yHUBepcuret, 2016,
AJIEKTPOHHBII

necyvnce

JI1.3 |Denotos U.E. [TapannensHO€e nporpaMMHUpoBaHue. Mozenu 1 MpUEMBI: Mockaa: 1
[IpakTuueckoe mocobue WznarensctBO
"COJIOH-ITpecc",
2020, >meKTpOHHBIH

pecypce
JI1.4 |BoeBoaun B. B. BrrancnuTenbHas MaTeMaTHKa U CTPYKTypa ajJrOpUTMOB: Mockaa: 1
YueOHuk MockoBckuit
rOCy/1apCTBEHHBIN

YHUBEPCHTET HMCHH
M.B. JlomoHnocoBa,
2010, anexTpoHHBbIH

pecypce

6.1.2. lonotHUTEIbHAS INTEPATYpa

ABTOpLI, COCTaBUTCIIN 3aryiaBue I/IBHaTeJ’IBCTBO, rong Komnu-Bo

JI2.1 |Teprems B.IL. Teopus U MpaKTHKa MapaUIeIbHBIX BHIYACICHHI: yuyeOHOE Mocksa: UaTepuer- 1
nocobue YHuBepcUTeT
HNHupopManmoHHBIX
TexHonoruit
(MHTVYUT), 2016,
3JIEKTPOHHBII

pecypce

J12.2 |JleBun, M. I1. [TapannensHoe MpOrpaMMUPOBAHUE C UCIIOIB30BAaHUEM Mocksa: nTepHeT- 1
OpenMP: yyeGHOe mocobue YHuBEpCUTET
NudopmaroHHsIx
TexHonornit
(UHTYUT), Aii [In
Ap Menmua, 2020,
3JIEKTPOHHBIH
pecypc

JI2.3 |MansBko A. A. [TapannensHOE IpOrpaMMUPOBAaHUE HA OCHOBE TEXHOJIOTHUH Mocxkaa: FOpaiir, 1
openmp, cuda, opencl, mpi: yueGHOe ocobue a1l By30B 2024, 51eKTpOHHBIH

pecypce

J12.4 |Peraxos A. . YucreHHbIe METO/IBI M MTapalielibHbIe BhIunceHus: yueoHoe |HoBocuOupck: 1
nocobue Cubupckuii
TOCYAapCTBEHHBIH
YHHUBEPCUTET
TEJIEKOMMYHHUKAIIHH
1 uH(GOPMATHKH,
2007, 2meKTpOHHBIHA

pecypce
6.1.3. MeTroauueckue pa3padoTKu
ABTOpBI, COCTABUTEIH 3arnaBue WznarensctBo, roa | Konuy-Bo
JI3.1 |PsxoBckuit A. B. Texnonoruu napamiensHoro nmporpammupoBanusi: Ctagmapr  |Cypryrt: 40
OpenMP W3narensckuii

uentp Cypl'V, 2015




JI3.2 |Abpamsa M. D. [IpaxkTuky™m 1o napauaeabHOMY IPOrpaMMHPOBAHUIO C PocroB-Ha-/lony: 1
HCTIONIB30BAaHNEM DJIEKTPOHHOTO 3aauyHrKa Programming W3natenscTBO
Taskbook for MPI: YueGnoe nocobue IOxHor0
(henepanbHOTrO
YHHUBEPCHUTETA
(fOdV), 2010,
3JIEKTPOHHBIH
pecype
JI3.3 |bopeckoB A. B., [Tapannensusie Borancienus Ha GPU. Apxurektypa u Mockaga: 1
XapnamoB A. A., nporpammHas Mozaens CUDA: YuebHoe mocobue MockoBckHit
Mapxosckuit H. 1., rOCy/AapCTBEHHBII
Muxymmn . H., YHUBEPCUTET UMEHU
Moprtukos E. B., M.B. JlomoHOCOBa,
Meuisles A. A., 2015, aneKTpoHHBIH
Caxapubix H. A, pecypc
Oponos B. A.
6.2. [lepeuyeHnb pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHKAMOHHO ceTn "UHTepHeTt"
D1 [Tlopran «Xabpaxabp». Xab «I[lapamnensHoe nporpaMmmupoBaHuey - https://habrahabr.ru/hub/parallel programming/
32 |CoobuectBo «StackOverflow» Ha pycckom - http://ru.stackoverflow.com/
33  |[IlapamnensHoe mporpaMMHpOBaHue ¢ Hcnoiab3oBanueM OpenMP. YueOHslit kypc -
http://www.intuit.ru/studies/courses/1112/232/info
94 [TlapamnensHoe nporpammupoBanue B .NET Framework - http://msdn.microsoft.com/ru-ru/library/dd460693(v=vs.110).aspx
35 |C/C++ - http://codenet.ru/cat/Languages/C-CPP
D6 |ApxutekTypa 1 IporpaMMHPOBaHHE MAaCCUBHO-MAPAJIICIBHBIX BEIYUCIUTEIBHBIX CHCTEM Ha ocHOBe TexHoorun CUDA -
https://sites.google.com/site/cudacsmsusu/home
97 |Kypc nekuuit mo CUDA - https://www.nvidia.ru/object/cuda_state university courses_new_ru.html
98 |OcHoBsl TexHonorun MPI Ha npumepax - https://www.nvidia.ru/object/cuda_state university courses new_ru.html
29 |MPICH - http://www.mpich.org/

6.3.1 Ilepevyenb MpOrpaMMHOro odecriedeHust

6.3.1.1|ITaker npuknaaneix nporpamm Microsoft Office

6.3.1.2|CB0G0OHO pacmpocTpaHsieMasi HHTerpupoBaHHas cpeaa paspadborku Dev-C++, CodeBlocks, Microsoft Visual Studio nnu

ap.

6.3.2 Tlepeyennb HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1|CnpaBouno-npaBoBas cucrtema «Koncynprantllnrocy [DnexTpoHHbIH pecypc]| — Pexxum gocrtyma:

http://www.consultant.ru/

6.3.2.2|InpopmanmonHo-npaBoBoii noprain «["apant» [DnexTpoHHbIN pecype]| — Pexxum noctyna: http://www.garant.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE JUCIITUIIJIMHBI (MOYJIS)

7.1|Y4eGHas ayquTopus U IpOBEICHHUS 3aHATHI JIEKIMOHHOTO TUIIA, 3aHATUH CEMUHAPCKOTO THIA (IPAKTUUYECKUX 3aHATUI),

IPYIIOBBIX U HHAUBUAYAIbHBIX KOHCYJIbTALUHI, TEKYIIETO KOHTPOJIS U IPOMEKYTOUYHOHN aTTeCTalUU.

7.2|OcHailieHa: KOMIUIEKT CIICMAIM3UPOBAHHOM yueOHOW MeOenn, MapKepHas (MenoBasi) J0CKa, KOMILICKT EPEHOCHOTO

MYJIBTUMEAUHHOTO 000PYI0BaHHUS - KOMIIBIOTED, IIPOEKTOP, IPOSKIIMOHHBIA IKPaH, KOMITBIOTEPHI C BO3MOKHOCTBIO
BbIX0/1a B IHTEpHET 1 1OCTYIOM B 3JIEKTPOHHYIO HH(POPMaMOHHO-00pa30BaTeIbHYIO CpeLy.

7.3|00ecrniedeH OCTYI K ceTH MHTEpHET U B 3JICKTPOHHYIO HH(POPMAIIMOHHYIO CPEIy OpTraHHU3alHy.




