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1. HEJIX OCBOEHUA JUCHUTIIMHBI

1.1|enbto npenoaaBaHust JUCHUILTHHEI SBISCTCS (POPMHUPOBAHKE Y CTY/ICHTA:
1.2|— noHnMaHus OpraHU3alMi HaPaJUICIIbHBIX BBIYHCICHUIA;
1.3|— xoMmIUIeKca 3HaHMIT O COBPEMEHHBIX aIIapaTHBIX W MIPOTPAMMHBIX TEXHOJOTHSIX U CPEICTBAX CO3AAHMUS NAPaIUICIIbHBIX

BBIUHCIINTEIIBHBIX MPOLECCOB U UX BBaHMOL[eﬁCTBHﬂ;

1.4

— HaBBIKOB 10 p€aJIn3aliiu MapajiICJIbHbIX BBIUUCIICHUHN IIpy pCHICHUHU IIPUKIIAJHBIX 3a4a4.

2. MECTO JUCHUIIITUHBI B CTPYKTYPE OOII

Iuk (paszen) OOIT: [B1.B.JIB.05

2.1

TpeGoBaHus K NpeABAPUTEIbHOM MOATOTOBKE 00y4al0UIerocs:

211

,HI/ICerTHaH MaTréMaTHKa

212

WHocTpaHHBIH A3BIK

213

HpOl"paMMI/IpoBaHI/Ie 1 OCHOBBI aJITOPUTMHU3ALINU

214

OHepaLII/IOHHLIe CUCTEMBI

2.15

TexHoNOTHS Pa3pabOTKH IPOrPaMMHOTO 0OeCTIeYSHUS

2.1.6

Teopm{ AJITOPUTMOB 1 BEIYMCIIUTEIIBHBIX ITIPOLIECCOB

2.2

JMCIMIUIMHBI M MPAKTHKH, /ISl KOTOPBIX OCBOEHHE JAHHOM THCHUTIJINHBI (MOXYJIsI) HEOOXOAMMO KAK
npeAlIecTBYIOLIee:

221

HpOI/ISBOI[CTBeHHaSI IMpaKkTHUKa, IPpCAAUITIIIOMHAas IpaKTHKa

222

MHocTpanHbIit 361K B TPOECCHOHATBHOM cdepe

3. KOMIIETEHIIMHA OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCITUIIJIMHBI

(MOJYJIS)

IIK-10.3: PazpadaTbiBaeT aIropuTMbI pelIeHHii MOCTABJIEHHBIX 32124

B pe3yabTaTe 0CBOCHUA IUCHUIIIMHBI oﬁyqamnmﬁcsl JOJIZKCH

3.1

3HaTh:

3.11

Cnoco0nt OpraHusalvy NapauICJIbHBIX BBIYHUCIIUTCIIBHBIX IMTPOLECCOB.

3.12

OCHOBHBIE TTOHATHS U TMPUHIHUIIBI TApaJIJICIBHOTO IIPOrpaMMHUpPOBaHMA.

3.1.3

CTpyKTYpY, METOABI U (PYHKLUH MapaIebHbIX TEXHOIOTHH nporpammupoBanus OpenMP, MPI, CUDA.

3.14

OrpanndeHus (CoryaleHus1) IPUMEHAEMBIX TEXHOJIOTUH NMapauIeIbHOTO IPOTPaMMHUPOBAHUSL.

3.2

YMeTh:

321

BI)IGI/IpaTB MoAXOAAINE TEXHOJIOIMU, METOJAbI, AJITOPUTMBI IIaPAJIJICJIBHOTO IPOTPpaMMHUPOBAHUA JJId PEHICHUA 3a1a4H.

3.2.2

OmnpenensaTs BO3MOXKHOE YCKOPEHUE PELIEHHs BBIYMCIUTENBHBIX 3aa4 3a CYET paclapaule/IdBaHus IOCIe10BaTeIbHON
IIPOrPaMMBI.

3.2.3

PaspabaTbiBaTh MpOrpaMMBbI AJIs pEILICHUS 331a4 MPHUKIIQJHOTO XapaKTepa ¢ UCIOJIb30BaHHEM TEXHOJIOTHI MapasuiebHbIX
BBIYMCIICHUH.

3.24

TIpuMeHSITh TEXHOIOTUH MapajuieibHoro nporpammeposanust OpenMP, MPI, CUDA njist mOBBIIICHHS
MPOM3BOUTEILHOCTH CYIIECTBYIOIIUX TTOCJIEA0BATEIBHBIX MPOrPAMM.

4. CTPYKTYPA U COAEP)KAHUE JUCHHUIIJIMHBI (MOY JIS)

Kon HaunmenoBanue pasnesos u tem /Bua | Cemectp / | Yacos | Komneren- | Jlmtepatypa IIpumeyanue
| 3aHATHA 3aHATHA/ Kvpc 110701

Paszgen 1. Beenenue

1.1 Mojenu napauiesibHOro 8 2 IK-10.3  [JI1.1J11.2 J11.3
nporpamMMmupoBanusi. OCHOBHbIE JI1.4J12.1 J12.2
APXUTEKTYPBl MHOTONIPOLIECCOPHBIX U 21054
MHOTOSIICPHBIX BBEIYHCIUTEIbHBIX
cucreM. IHCTpyMEHTHI CO3/1aHus
napauieNbHbIX mporpamMM. Crioco0st
peanu3aluu napajuiebHbIX 1
pacrpeesieHHbIX BbIYUCIeHui. /Jlex/

1.2 JlabopaTopnas padora Ne 1 /J1a6/ 8 4 IK-10.3 J12.1J12.2

013234035




1.3 PaGora ¢ marepuanamu 1o teme. 8 IK-10.3 |JI1.1J11.2J11.3
[ToaroToBKa K BEIIIOIHEHHUIO 1a00paTOPHOIt JI1.4J12.1 J12.2
pabotsl. /Cp/ 01323435
Pazgean 2. [lapasiesbHble BbIYMCIEHHUS
B CHCTeMax ¢ 001Ieil maMAThI0

2.1 INoHsTHE NpOLIecca, TOTOKA U 2 MK-10.3 [JI1.1JI1.2 J11.3
MmHoromnotodnoctH. TexHomnorus OpenMP, JI1.4J712.2 J12.3
0COOEHHOCTH M KOMITIOHEHTHI. 3a/laHne J2.4
napajuienbHoi obnactu. Kitacesl 0193
MePEeMEHHBIX. BII0KeHHBII MapaiiennsMm.

/J1ex/

2.2 JIMpeKTUBBI pacpeaeeHus U 2 IK-10.3 |JI1.1J11.2J11.3
CUHXPOHHU3AIUH PAOOTHI. JI1.4J12.2 J12.3
PacnapannenuBanue BHITOJHEHUS IUKIIOB. 2.4
Pacnipenenenne HECKOBKUX CTPYKTYPHBIX 2133
0JI0KOB MeXx 1y noTokamu. Pacripenenenue
paboTHI HA OCHOBE HE3aBHCUMBIX 3a1ad.

CHHXPOHH3AIHSI BBIOJTHEHUS Pa3THIHbBIX
MOTOKOB. /JIex/

2.3 [loHsATHE BEKTOPHBIX BBIYHCIICHUH. 2 MK-10.3 |JI1.1J11.2J11.3
Bekropu3zaiys UCIIOIHAEMOT0 KOJia B JI1.4712.2 J12.3
COBPEMEHHBIX MPOIIECcCopax. J12.4
B03M0XXHOCTH BEKTOPU3BLUHU B CTAHAAPTE 0193
OpenMP. YckopeHue TpH HCIIOIb30BaHUH
BEKTOPHBIX BBIUYUCIICHUI C APYTHMH
BU/IaMU Tapajuienusma. /Jlex/

24 JlaGopatopnas pabora Ne 2 /JIa6/ 4 IK-10.3 |J12.3 JI2.4J13.1

01323335

2.5 Jlab6opaTopHas padota Ne 3 /JIa6/ 6 IIK-10.3 |J12.3 J12.4J13.1

21323335

2.6 Pabota ¢ MaTepuanamu o TeMe. 18 IK-10.3 |JI1.1J11.2J11.3
TToAroToBKA K BBIOJHEHUIO Ta00paTOPHOM JI1.4J12.2 J12.3
pa6orts1. /Cp/ J12.4J13.1

21323335
Pa3nen 3. [IapajiesibHbIe BHIYUCIEHUS
B CHCTEMAaX C pacnpeaeaéHHONH MaMATHIO

3.1 Crannapt MPI. OcHOBHBIE TOHSTHS U 2 T1K-10.3 |JI1.1 J11.2 JI1.3
omnpenenenus, cocra MPI. Cuarakcuc JI1.4J12.1 J12.2
¢ynkuit MPI. TlepBas napamiensHas J12.4
nporpaMma c ucrosszopanuem MPI. 21 58 29
TIpuem u nepenava cooOUICHUH MEXTY
OTAENBHBIMH TIpOIieccaMu. J[ByXToUeuHbIe,

OnoKupyIoImye 1 HeOJOKUPYIOLIHEe 0OMEHBI
coobmenusiMu. [Tpor3BOTHBIE THITBI
na"HbIX. /Jlex/

3.2 Konnexrusurie oneparuu. 2 MK-10.3 [JI1.1JI1.2J11.3
[[IupoxoBemarensHas paccbuika. OyHKIAN JI1.4J12.1 J12.2
pacrpezneseHus JaHHbIX 110 BCEM 2.4
nporeccam. OyHkmK c6opa JaHHBIX CO D1 238 B9
Bcex mpoueccoB. DyHKINN peTyKIHH.

I'pynmbl ¥ KOMMYHHKaTOPBL. BUpTyanbHbIE
TOMOJOTUH. JexapToBa TOMOJIOTHSI.
Tononorus rpada. Opranuzanus
MEePEChUIOK JTaHHBIX. /JIex/
3.3 JlaGopatopnas pabora Ne 4 /JTa6/ 4 IK-10.3 J12.1J12.2
J12.4J13.2
01323538

99




3.4 Jlab6opaTopHas padora Ne 5 /J1a6/ 4 IK-10.3 |JI2.1J12.2J13.2
01323538
99

35 PaGora ¢ marepuanamu 1o teme. 18 I1K-10.3 JI1.1J11.2
IToarotoBka K BBITIOJIHEHHIO J1a00PaTOPHOM JI1.3 J11.4J12.1
pabotsl. /Cp/ J12.2J13.2

21323538
99
Pa3znen 4. MaccuBHO-nIapaJjlie/ibHbIe
BBIYHCJIEHUS

4.1 [oHsATHE U pa3nu4Kre BEKTOPHBIX U 2 IK-10.3 JI.1J11.2
MaCCHBHO-TIapaJlI€IbHBIX BBIYACICHUMH. J1.3J11.4J712.2
OpraHu3aiysi BEIYUCICHUN B rpaduuecKnx J12.4
yckoputesix. [IpyuHIunuansHple pa3auaus 2136 37
mexay GPU u CPU. Texuonorus CUDA.

Oco0eHHOCTH IPOrPaMMHUPOBAHUS MO
GPU. TousTust Tpena, Bapma, 6J0ka 1
rpuga. /Jlex/

4.2 Mogens mamsatu GPU. I'mo6ansnas, 2 T1K-10.3 JI1.1J11.2
KOHCTaHTHasl, TEKCTypHas, JJOKaJIbHas, J1.3J11.4712.2
pazzernseMasi 1 perucTpoBas MaMsTh. 2.4
Komanze! paboTel ¢ HaMATHIO. 3136 37
OCc00EHHOCTH UCIIOJIH30BaHUA KaXKIOTO
THIIA TaMATH. Pa3MeleHne JaHHBIX B
pa3nuuHoi namsatu. KoHpIMKTE OaHKOB B
pazaenseMoii namstu. /Jlex/

4.3 Jlabopatophast pabora Ne 6 /J1a6/ 4 TK-10.3 [J12.2 JI2.4J13.3

01323536

27
4.4 Jlabopatopnas pabora Ne 7 /J1a6/ 6 TK-10.3 [J12.2 JI2.4J13.3
01323536

27

4.5 Pabora ¢ Marepuanamu 1o teme. 16 T1K-10.3 JI.1J11.2
IToaroroBka K BEIIIOTHEHUIO JIAOOPATOPHOH JI1.3 J11.4J12.2
pa6otsl. /Cp/ JI2.4J13.3

01323536
27
4.6 /Kontp.pabd./ 0 IK-10.3
31 52 33 B4
2536 37 28
39
Pa3nen 5. [IpomexyTOUHBIH KOHTPOIb
51 /3auért/ 0 I1K-10.3 J1.1J11.2
JI1.3 J11.4J12.1
J2.27J12.3
J12.4J713.1 J13.2
JI3.3
31 52 33 B4
2536 37 28
39

5. OHEHOYHBIE CPEJICTBA

5.1. OueHouHbIe MaTepuaJbl 1J1sl TEKyIEero KOHTPOJIsA U l'lpOMe)l(yTO‘lHOﬁ aTrecTaluun

HpeI[CTaBHeHLI OTACIbHBIM JOKYMEHTOM

5.2. OneHo4Hble MaTepHAIbl I/ AUATHOCTHYECKOI0 TeCTHPOBAHMSA

HpeZ[CTaBJ'IeHI)I OTACJIbHBIM JOKYMEHTOM




6. YHEBHO-METO/MYECKOE 1 HTHO®OPMAIIMOHHOE OBECHHEYEHUE TUCHUIIJIMHBI (MOAY JISA)

6.1. PekomeHyeMasi JuTepaTypa

6.1.1. OcHoBHas JUTEpaTypa

ABTOpI)I, COCTaBUTCIIN

3arnaBue

W3naTenscTBO, rOI

Komnua-Bo

Boesoaun B. B.

BrluncnurenbHas MaTeMaTuka U CTPYKTYpa allrOPUTMOB:
VueOHuK

Mocksa:
MockoBckuii
rOCy/IapCTBEHHBIN
YHHUBEPCUTET UMEHHU
M.B. JlomoHOCOBa,
2010, sneKkTpOoHHBIH

pecypc

1

JI1.2

denoros U. E.

Mozenu nmapamiebHOro MPOrpaMMUAPOBAHHS: YIeOHOS
rmocoowue

Mocksa: COJIOH-
ITPECC, 2012,
2JIEKTPOHHBINA pecypc

JI1.3

Huxonaes E.J.

IMapannenbHble BHIYUCICHUS: yuyeOHOE IIocoOue

CraBpornouis:
Cesepo- KaBkaszckuit
(benepanbHbIH
yauBepcuteT, 2016,
JJIEKTPOHHBIN pecypc

JI1.4

denoros U.E.

ITapannensHOE MporpaMMupoBaHue. MoeH 1 IPUEMBI:
[IpakTudeckoe mocobue

Mockaa:
W3narenscTBO
"COJIOH-IIpecc",
2020, 3eKTpOHHBIH

pecypc

6.1.2. lonoTHUTEIbHAS JIUTEPATYpa

ABTOpLI, COCTaBUTCIIN

3arnaBue

MS,E[&TGJILCTBO, rong

Konnu-Bo

J12.1

PrrakoB A.Jl.

YucrieHHbIe METOIBI U TTAPAIIIETbHBIE BEIYUCIIEHHS: YUeOHOE
rmocoove

Hosocubupck:
Cubupckuii
roCyIapCTBEHHBIN
YHUBEPCUTET
TeNeKOMMYHHUKaIN I
U nH(GOpPMATHUKH,
2007, 5eKTpOHHBIH

pecypc

1

J12.2

T'eprens B.II.

Teopus 1 npakTHUKa NapaIeNbHbIX BHIYUCICHUH: yueOHOe
nocobme

Mocksa: nurepHer-
YHuBepcuret
WudopmaioHHbIX
TexHonornit
(MHTYUT), 2016,
3JIEKTPOHHBIN pecype

J12.3

JleBun, M. I1.

[MapannensHOE TPOrPaMMHUPOBAHUE C HCIIOJIb30BAHHEM
OpenMP: yyeGHOe mocobue

Mocksa: UnTepHeT-
YHuBepcurer
HudopManroHHbIX
Texnonoruit
(MHTYWUT), Aii Il
Ap Menwua, 2020,
3JIEKTPOHHBIN pecype

J12.4

MansiBro A. A.

Hapannenbl{oe nporpaMMHUpOBaHUC Ha OCHOBE TEXHOJIOTHI
openmp, cuda, opencl, mpi: yge6Hoe mocobue asst By30B

Mocksa: FOpaiit,
2024, 5nekTpoHHBIH

pecypc

6.1.3. MeToanueckue pa3padoTku

ABTODBI, COCTaBUTEIHN

3arnaBue

H3paTenbcTBO, O

Konnu-Bo

JI3.1

Psaxosckuii A. B.

Texnonornu napamienbHOro IporpammupoBanust: CTanaapt
OpenMP

Cypryt:
W3narenbckuii neHTp
Cypl'VY, 2015

40




JI3.2 |A6pamsia M. D. [IpakTiky™m 1o mapaiiensHOMY IPOrPaMMHUPOBAHUIO C PocroB-na-/lony: 1
HCIIOJIB30BAHIEM JIICKTPOHHOTO 3a1auHrka Programming WznarenscTBO
Taskbook for MPI: YuedHoe mocobue IOsxHOTO
(benepanbHOro
YHUBEpCUTETA
(IooVy), 2010,
2JIEKTPOHHBIN pecype
JI3.3 |BopeckoB A. B., [Mapannensubie Beruucinenus Ha GPU. Apxurekrypa u Mockaa: 1
XapnamoB A. A., nporpammHas Moznens CUDA: Yye6Hoe mocobue MockoBckuii
Mapxosckwuit H. 1., rOCy/IapCTBEHHBIN
Mukymus . H., YHUBEPCUTET UMEHU
Moprukos E. B., M.B. JlomoHOCOBa,
MeuiblieB A. A., 2015, 31eKTpOHHBbIH
Caxapupix H. A., pecypc
®ponos B. A.
6.2. Ilepeuens pecypcoB HH(OPMALHOHHO-TeJIeKOMMYHHKAIUOHHOM ceTH "UHTepHeT"
D1 [Tlopran «Xabpaxabp». Xab «ITapamiensHoe nporpammupoBanue» - https://habrahabr.ru/hub/parallel_programming/
32 [Coobmectso «StackOverflow» ma pycckom - http://ru.stackoverflow.com/
93  |TlapamiensHOe MPOrpaMMHUPOBaHHE ¢ Hcob3oBanueM OpenMP. YueOHbIi Kype -
http://lwww.intuit.ru/studies/courses/1112/232/info
54  |IlapamnensHoe nporpammuposanue 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 TexHonoruu 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 odecrnevdeHust

6.3.1.1|ITaket mpukmaausix mporpamm Microsoft Office

6.3.1.2|CoGoamo pacmpocTpaHseMas HHTeErpUpoBanHas cpeaa paspaborkn Dev-C++, CodeBlocks, Microsoft Visual Studio wmm

ap.

6.3.2 Tlepeyenb HHPOPMALHOHHBIX CIPABOYHBIX CHCTEM

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

6.3.2.2|IuopMaIimoHHO-TIpaBoBoit opTai «['apanT» [AnexkTpoHHbIif pecypc] — Pesxxum moctyma: http://www.garant.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI (MOIY JIS1)

7.1|Yuebnast ayauTOpHs U1 IPOBEACHUS 3aHATHI JEKIIMOHHOTO THIIA, 3aHATHH CEMUHAPCKOro THUIA (MIPAKTUYECKUX 3aHATHI),

IPYINOBBIX U MHAUBUAYAJIbHBIX KOHCYJIbTALUH, TEKYIIET0 KOHTPOJIS U IPOMEKYTOUHOH aTTecTalllu.

7.2|OcHalieHa: KOMIUICKT CIICUATU3UPOBAHHON y4eOHOI MeOemnu, MapkepHas (MeJioBasi) I0CKa, KOMIUIEKT IIEPEHOCHOTO

MYJIbTUMEANHHOTO 000PYA0BaHUS - KOMIIBIOTEP, IPOEKTOP, MPOEKLIIMOHHBIN SKpaH, KOMITBIOTEPHI C BO3MOKHOCTBIO BBIXOJ1A
B IHTEepHET U JOCTYIIOM B JIEKTPOHHYIO HH)OPMAIIMOHHO-00pa30BaTENbHYIO CPENYy.

7.3|O6ecnieuen moctyn K ceTd VIHTEpHET U B 2JIEKTPOHHYIO HHPOPMAMOHHYIO CPEely OpraHU3amuH.




