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1. HEJIX OCBOEHUA JUCHUTIIMHBI

11

Llenbio npenogaBaHus AUCUUILIHHEI ABISETCS GOPMHUPOBAHKE Y CTYICHTA:

1.2|- noHrMaHuUs OpraHU3alyH MapaJUICIEHBIX BEIYUCICHHI;
1.3|— xoMmiexca 3HaHUI O COBPEMEHHBIX aMIapaTHBIX ¥ MPOTPAaMMHBIX TEXHOJOTHX U CPEICTBAX CO3AAHMS ITapaIeIbHBIX
BBIYUCIIUTEIBHBIX POLECCOB U UX B3aUMOACHCTBHS;
1.4]— HaBBIKOB 110 peay3aluy NapaUIeIbHBIX BEIYNCICHUH MPY PEIIeHNH NPUKIaTHBIX 33/1a4.
2. MECTO JUCHUIIJINHBI B CTPYKTYPE OOII
Luxa (pasgen) OOIL: |E1 .B.IB.02
2.1|Tpe6oBaHusI K MpeIBAPUTEILHON MOATOTOBKE 00y4aKOIIErocsi:

211

IMpenmerHas obnacts "MHpopMaTuKa U IporpaMMupoBaHue” IpeablayLel CTylIeH! 00pa30BaHusl

2.2

,HHCl.ll/Il'I.]'ll/IHbI U MPAKTHKH, Il KOTOPbIX OCBOCHHE JAHHOMN JUCHUNIHHBI (MOZlyJ'Iﬂ) He00X0IUMO KAK
npeamecTByouiee:

221

IIpousBoacTBEHHAs MPAKTHKA, IPEIUIIOMHAs NIPAKTHKA

3. KOMIIETEHIIMX OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS N CIIUITJINHbI

(MOJLYJIST)

IIK-5.1: Pa3pa6aTbiBaeT OpraHu3aliuoHHOE  TeXHOJIOTHYECKOe o0ecnedyeHne MpoeKTUpoBanus u qu3aiina UC

B pe3yabTaTe ocBOeHHS TMCHUILIAHBI 00yYaIOLIUICS 0/KeH

3.1

3HaTb:

3.11

Cnoco0nt OpraHm3anuny napauICIbHbIX BBIYUCIUTECIIBHBIX ITPOLIECCOB.

3.1.2

OCHOBHEBIC TIOHITHS U TIPUHOMIIBI ITIAPaIICIIBHOTO IIPOTrpaMMUPOBaHUA.

3.13

CTpyKTYpY, METOABI U (PYHKLUH MapajIebHBIX TEXHOIOTUH nporpammupoBanus OpenMP, MPI, CUDA.

3.14

Ol"paHI/I‘ICHI/Iﬂ (COFJ’[aHIeHI/I?I) MPUMCHACMBIX TEXHOJIOTUH MapajuyieJIbHOI'0 MpoOrpaMMUPOBAHUA.

3.2

YMmerTh:

3.21

BLI6I/IpaTI> OAXOAAIINE TEXHOJIOTUH, METOBI, AJITOPUTMBI TAPAJUICIIBHOIO IPOTPaMMHPOBAHUS IS PCIICHUA 3a1avuu.

3.2.2

OmnpenensaTs BO3MOXKHOE YCKOPEHUE PELIEHH s BBIUMCIUTENBHBIX 3aa4 3a CYET paclapajieIlBaHus [10CIEeA0BATENbHOM
IIPOrPaMMBI.

3.23

PaspabaTbiBaTh NpOrpaMMBbI JIJIs pEILICHUS 33134 MTPUKIIAJHOTO XapaKTepa C UCTOIb30BaHHEM TEXHOJIOTHI MapaiesIbHbIX
BBIYMCIICHUH.

3.24

ITpuMeHATh TEXHOJOTUH NapajulenbHoro nporpamMmupoBanus OpenMP, MPI, CUDA mist noBbIeHuUs
TPOM3BOTUTETBHOCTH CYIIECTBYIOMINX MOCIEIOBATETEHBIX IPOTPAMM.

4. CTPYKTYPA U COJEPKAHUE JTUCITUIIJIMHBI (MOAYJIS)

Kon HaunmenoBanue pasnenos u TeM /Buj | Cemectp / | Yacos | Komneren- | Jlutepatypa IIpumeyanne
| 3aHATHS 3aHaATHA/ Kvpc 1107011
Paznen 1. BBenenne
11 Mogenu napanienbHOro 1 2 IK-5.1  [JI1.4J11.1J11.2
nporpaMMupoBanusi. OCHOBHBIE JI1.3J12.4 J12.1
apXUTEKTYPbl MHOTOIIPOLIECCOPHBIX U 0154
MHOTOSIICPHBIX BBIYHACIUTEIbHBIX
cucreM. MHCTpyMEHTBI co3/1aHus
napajuieNnbHbIX mporpamM. CriocoOb!
peanu3anuy napauieNIbHbIX U
pacnpeneneHHbIX BeIYUCIeHHH. /JIek/
1.2 JlaGopaTopHas padota Ne 1 /JTa6/ 1 2 IK-5.1 J2.4 J12.1
01323435
1.3 Pabora ¢ Mmarepuanamu 1o Teme. 1 6 MK-5.1 |JI1.4 J11.1 JI1.2
IToaroroBka K BHITIOJTHEHUIO JI1.3J12.4 J12.1
nabopaTopHO# paboTsl. /Cp/ 2010205435
Paznen 2. IlapasienbHble
BBIYHC/ICHHS B CHCTEMAX ¢ o01mei




2.1 IonsTue npouecca, HOTOKa U 2 IIK-5.1  [JI1.4JI1.1J11.2
MHoronotoyHoctu. TexHosnorus OpenMP, JI1.3J12.1 J12.2
0COOEHHOCTH ¥ KOMIIOHEHTHI. 3a7laHue J12.3
napaienbHoit o0mactu. Kiaccer 2153
HepeMEHHBIX. BII0XKeHHBIH MapayuIenus3M.

/JTex/

2.2 JIMpEKTUBBI pactipeesieHus U 2 MK-5.1 [JI1.4J11.1J11.2
CUHXPOHU3ALUH PaOOTHI. JI1.3J12.1 J12.2
PacnapannenuBanue BHITTOTHEHUS IUKIIOB. J12.3
PacnipenienneHre HECKONBKUX CTPYKTYPHBIX 0133
670K0B Mex 1y ToTokaMu. Paciipenenenue
paboTHI Ha OCHOBE HE3aBHCUMBIX 3a7ad.

CHHXPOHH3ALUSI BBIIOJTHEHUS PA3IYHbBIX
MOTOKOB. /JIex/

2.3 IToHsATHE BEKTOPHBIX BHIUUCIECHUH. 2 IIK-5.1 [JI1.4J11.1J11.2
Bexropu3amus ucrnonHseMoro Koia B JI1.3J12.1 JI2.2
COBpPEMEHHBIX IIPOIIeccopax. J12.3
Bo3moxHOCTH BEKTOPU3BIHY B CTAHIAPTE 2133
OpenMP. YckopeHue npy HCHOIb30BaHUU
BEKTOPHBIX BBIUUCIICHUH C APYTHMH
BUJIaMHU MapanienusMma. /Jlex/

24 JlabopaTopHas padota Ne 2 /JIa6/ 2 MK-5.1  |J12.2 J12.3]13.1

21323335

25 Jlabopatopnas pabora Ne 3 /J1a6/ 2 MK-5.1 |[J12.2 JI2.3J13.1

01323335

2.6 Pabora ¢ Mmarepuanamu 1o teme. 12 MK-5.1  [JI1.4JI1.1J11.2
IToaroroBka K BBINOIHEHUIO Ta0OPATOPHON JI1.3J12.1 J12.2
pa6otsl. /Cp/ J12.3713.1

01323335
Pa3nea 3. [lapaJuiesibHbIe BHIYUCICHUS
B CHCTeMaX € pacnpeaeéHHOll MaMATHIO

3.1 Cranpapt MPI. OcHOBHBIC TOHSTHS U 2 MK-5.1 [JI1.4J11.1J11.2
omnpenenenus, cocraB MPI. Cunrakcuc JI1.3712.4 J12.1
¢dysakuuit MPI. TlepBas mapasuienbHas J12.3
mporpaMMa ¢ ucrosns3zosanueM MPI. 213839
TIpuem u nepeava cOOOIICHUI MEXTY
OT/ICNIBHBIMH TIPOLIECCaMHU. [[ByXTOYCUHBIC,

ONOKUpYIOIIKe ¥ HEOIOKUPYIONIHE 0OMEHBI
coobmenusiMu. ITpou3BoIHbIE THITBI
Ia”HBIX. /JIek/

3.2 KosnnekTuBHbIE OTeparym. 2 MK-5.1  [JI1.4JI1.1J11.2
IupoxosemmarenpHas paccbuika. OyHKINU JI1.3J12.4 J12.1
pacrpeneneHus JaHHbIX [0 BCEM J2.3
npoueccaM. PyHKIMYU c60pa JaHHBIX CO 01 98 29
BCex mpoueccoB. OyHKIMN PeIyKIH.

I'pynnsl 1 KoMMyHHKaTOpBl. BupTryanbHele
TOMOJIOTUH. JeKkapToBa TOMOJIOTHSI.
Tononorus rpada. Opranuzanus
TepechUIOK NaHHBIX. /JIek/
3.3 Jla6opaTopHast padota Ne 4 /JTa6/ 2 [IK-5.1 J12.4J12.1
J12.3J13.2
315232558
29
34 Jla6opaTopHast padota Ne 5 /JIa6/ 2 [K-5.1 [J12.4 JI12.1J13.2
01323538

99




3.5 Pabota ¢ MaTepuanamu o TeMe. 10 IK-5.1 J1.4J11.1
IToarotoBka K BBITIOJIHEHHIO J1a00PaTOPHOM JI1.2 J11.3J12.4
pabotsl. /Cp/ J12.1J13.2

21323538
99
Pa3znen 4. MaccuBHO-nIapaJjlie/ibHble
BBIYHCJIEHUS

4.1 [ToHsATHE U pa3nu4Kre BEKTOPHBIX U 2 IK-5.1 JI1.4 J11.1
MacCHBHO-TIapaJlIEIbHBIX BBIYACICHUMH. JI1.2 J11.3J12.1
OpraHu3aiysi BEIYUCICHUN B rpaduuecKnx JI2.3
yckopuresix. [IpyuHnunuanbHble pasaudaus 2136 37
mexay GPU u CPU. Texnonorus CUDA.

Oco0eHHOCTH IPOrPaMMUPOBAHUS 110
GPU. TonsTust Tpena, Bapma, 6J10ka U
rpuna. /Jlex/

4.2 Mogens mamsatu GPU. I'mo6anshas, 2 [1K-5.1 JJ1.4J11.1
KOHCTaHTHasi, TEKCTYpHasi, JOKaJlbHasl, JI1.2 J11.3J12.1
pazzernseMast 1 perucTpoBas MaMsTh. JI2.3
Komanze! paboTel ¢ HaMATHIO. 2136 37
OCOOEHHOCTH NUCTIOIBb30BaHMA KaXJ[0TO
THIIA TaMATH. Pa3MelieHne JaHHBIX B
pa3nuuHoi namsatu. KoHpIMKTE OaHKOB B
pazaenseMoii namstH. /Jex/

4.3 Jlabopatophas pabora Ne 6 /J1a6/ 2 IK-5.1 |JI2.1 J12.3J13.3

01323536

27
4.4 Jlabopatopnas pabora Ne 7 /J1a6/ 4 IIK-5.1 |JI12.1 J12.3J13.3
01323536

27

4.5 Pabora ¢ Marepuanamu 1o teme. 12 IK-5.1 JI1.4 J11.1
IToaroroBka K BEIIIOIHEHUIO JIAOOPATOPHOH JI1.2 J11.3J12.1
pa6otsl. /Cp/ JI2.3J13.3

01323536
27
4.6 /KonTtp.pab./ 0 IK-5.1
21323354
D536 37 28
29
Pa3nea 5. [IpomexyTOUHBII KOHTPOIb
51 /3auér/ 0 IK-5.1 J1.4711.1
J1.2J11.3712.4
J2.1J12.2
JI2.3J713.1 J13.2
JI3.3
31 52 33 B4
2536 37 28
39

S. OHEHOYHBIE CPEJICTBA

5.1. OueHounble MaTepuaJabl 1J51 TEKylIero KOHTPOoJIsA U l'lpOMe)KyTO'-lHOﬁ arrecrauuu

HpCHCTaBHCHBI OTACJIBbHBIM JOKYMEHTOM

5.2. OueHoyHble MaTepUaJIbI J1JI5l TMATHOCTHYECKOr0 TECTHPOBAHUS

HpeZ[CTaBJ'IeHI)I OTACJIbHBIM JOKYMEHTOM




6. YHEBHO-METO/JNYECKOE H THOOPMAIIMOHHOE OBECHHEYEHUE JUCHUIIIMHBI (MOAY JI5T)

6.1. PekomeHyeMasi JuTepaTypa

6.1.1. OcHoBHas quTEpaTypa

ABTOpI)I, COCTaBUTCIIN 3arnaBue I/I3Z[aTeJ'H>CTBO, rong Konuny-Bo

JI1.1 |®enoros U. E. Mojenu napauienbHOTo porpaMMHUpOBaHus: yueOHoe nocooue|Mocksa: COJIOH- 1
ITPECC, 2012,
3JIEKTPOHHBII

pecypc

JI1.2 |Huxonaes E.N. [MapannensHple BRIYUCIICHHS: yueOHOE TTOCOOHE CraBpornoJis: 1
Cesepo- KaBkasckuit
(benepasbHbIii
yHUBepcuter, 2016,
3JIEKTPOHHBII
DECVNC

JI1.3 |Denotos U.E. [TapannenpHoe nporpaMMupoBaHue. Moen 1 NPUEMBI: Mockaa: 1
IIpaktudeckoe mocobue W3narensctBO
"COJIOH-IIpecc",
2020, 3eKTpOHHBIH

pecypce
JI1.4 |BoeBomuu B. B. BrrancnurensHas MaTeMaTHKa U CTPYKTYpa ajJrOpPUTMOB: Mockaa: 1
YueOHuk MockoBckuit
rOCyJapCTBEHHBIN

YHHBEPCHTET UMEHU
M.B. JlomoHOCOBa,
2010, snexTpoHHBbIH

pecypc

6.1.2. lonosiHUTeIbHAS JIUTEPaTypa

ABTOPBI, COCTaBUTEIHN 3arnaBue WznarenscTBo, rox | Kommu-Bo

JI2.1 |T'eprens B.IL. Teopust U pakTUKa Napae’bHbIX BRIYUCICHUIL: yueOHOe Mocksa: urepHeT- 1
nocobue YHuBepcurer
WudopmaoHHbIX
Texnonornit
(MHTYUT), 2016,
3JIEKTPOHHBIN

pecypc

JI2.2 |JleBun, M. I1. [TapannenpsHOE IPOrpaMMUPOBAHHUE C UCTIOJIB30BAHUEM Mocksa: UnTepHeT- 1
OpenMP: yue6HOE Tocobue YHuBepcurer
HudopManmoHHbIX
TexHnonoruit
(MHTYWUT), Aii IIn
Ap Menmua, 2020,
3JIEKTPOHHBIN
pecypce

JI2.3 |MansiBko A. A. [TapannensHO€ MpOrpaMMHUPOBAaHUE HA OCHOBE TEXHOJIOTUI Mockaa: FOpaiir, 1
openmp, cuda, opencl, mpi: yueOGHOe IocOGHE /It By30B 2024, 35eKTpOHHbIIH

pecypc

J12.4 |Perukos A.JL. UncneHHble METOIB! M ITapajlieNbHbIe BRIUUCICHS: yueOHoe |HoBocuOupck: 1
nocobue Cubupckuii
roCyJapCTBEHHBIN
YHUBEPCUTET
TeJIEKOMMYHHUKaLUH
" UHPOPMATHKH,
2007, neKkTpOoHHBIH

pecypc
6.1.3. MeTtoauueckue pa3padoTKu
ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron | Konny-Bo
JI3.1 |PsaxoBckuii A. B. Texnonoruu napauiensHoro nporpammupoBanus: Crangapr  |Cypryr: 40
OpenMP Wznarenbckuii LeHTP

CypI'Y, 2015




JI3.2 |A6pamsia M. D. [IpakTukym 1o mapamienbHOMY IPOrPaMMHUPOBAHUIO C PocroB-na-/lony: 1
HCIIOJIb30BAHUEM DIICKTPOHHOTO 331auHrKa Programming WznarenscTBO
Taskbook for MPI: Y4e6roe mocobue HOxHOTO
(benepanbHOro
YHUBEpCUTETA
(OdYV), 2010,
3JIEKTPOHHBII
pecypc
JI3.3 |BopeckoB A. B., [MapannensHeie BeruuciieHus Ha GPU. Apxutekrypa u Mockaa: 1
XapnamoB A. A., nporpammHas Mozens CUDA: Yue6Hoe mocodue MockoBckuii
Mapxosckwuit H. 1., TOCy/IapCTBEHHBIN
Mukymus . H., YHUBEPCUTET UMEHU
Moprukos E. B., M.B. JlomoHOCOBa,
MeuiblieB A. A., 2015, 31eKTpOHHBbIIH
Caxapupix H. A., pecypc
®ponos B. A.
6.2. Ilepeuens pecypcoB HH(OPMALHOHHO-TeJIeKOMMYHHKAIUOHHOM ceTH "UHTepHeT"
D1 |Topran «Xadpaxabp». Xab «IlapamnensHoe nporpammuposanuey - https://habrahabr.ru/hub/parallel_programming/
32 [Coobmectso «StackOverflow» ma pycckom - http://ru.stackoverflow.com/
93  |TlapamiensHOe MPOrpaMMHUPOBaHHE ¢ Hcob3oBanueM OpenMP. YueOHbIi Kype -
http://www.intuit.ru/studies/courses/1112/232/info
D4 [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 NpOrpaMMHpPOBAHNE MACCHBHO-TIAPAJIENIbHBIX BEIYMCIUTEIBHBIX CUCTEM Ha ocHoBe TexHojoruu CUDA -
https://sites.google.com/site/cudacsmsusu/home
37 [Kypc nexuuit mo CUDA - https://www.nvidia.ru/object/cuda_state_university _courses_new_ru.html
38 |Ocuossr Texnoornn MPI Ha mpumepax - https://www.nvidia.ru/object/cuda_state_university_courses_new_ru.html
39 [MPICH - http://www.mpich.org/

6.3.1 Ilepeyenb MporpaMMHOro odecrneveHust

6.3.1.1|ITaket mpukmanmsix mporpamm Microsoft Office

6.3.1.2|CsoGoamo pacmpocTpaHseMas HHTeErpUpoBaHHas cpeaa paspaborku Dev-C++, CodeBlocks, Microsoft Visual Studio wmm

ap.

6.3.2 Ilepevyenb nHGPOPMAIUOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1|CnpaBouno-nipaBoBas cucrema «KoucynsrautlLiocy [DnekTponnsiii pecype] — Pesxxum moctyma: http://www.consultant.ru/

6.3.2.2|udopmarmmonHO-TIpaBoBoii opTai «['apanT» [AnexkTpoHHbIii pecypc] — Pesxxum moctyma: http://www.garant.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI (MOIY JIs1)

7.1 YueOHast ayquropusi Ui NPOBEIECHHUS 3aHATHI JIEKIIUOHHOTO THIA, 3aHATHH CEMUHAPCKOTO THIA (TIPAKTHYECKHUX 3aHATHI),

TPYIIIOBBIX U MHANBUAYAJIbHBIX KOHCYHBTHHHﬁ, TEKYHIETO KOHTPOJIA U HpOMe)KyTO‘IHOﬁ aTTeCTalluu.

7.2|OcHaileHa: KOMIDIEKT CIIeNHaTM3UPOBaHHON yueOHO# MeOenn, MapKkepHas (MeIoBasi) JOCKa, KOMIUIEKT IIEPEHOCHOTO

MYJIBTUMEIUHHOT0 000PYI0BaHUS - KOMIIBIOTED, IPOEKTOP, IPOEKIIMOHHBIN YKpaH, KOMIIBIOTEPHI C BO3MOXKHOCTBIO BBIX0O/
B VIHTEepHET U JOCTYIIOM B JIEKTPOHHYIO HH)OPMAIIHOHHO-00pa30BaTENbHYIO CPEy.

7.3]ObecnieueH OOCTYI K ceTU VIHTEpPHET U B 3JIEKTPOHHYIO HH(GOPMAIMOHHYIO CPEAY OPTraHH3aLHH.




