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HanpasnenHocts (npoduis): MHxkeHepus aBTOMAaTU3UPOBAaHHBIX, UHPOPMALMOHHBIX U pOOOTOTEXHUUECKUX CHCTEM
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ABTOMATHKH B KOMIIBIOTCPHBIX CUCTEM

3aB. kadenpoii K.T.H., ToLeHT 3aneBanoB AHapel BaneHTnHOBHY



1. HEJIX OCBOEHUA JUCHUTIINHBI

1.1|enbto npenoaaBaHus TUCHUILUIMHBI SIBIIsIETCS (POPMHUPOBAHKE y CTYICHTA:
1.2|- moHnMaHus OpraHU3alyy MapaUICIbHBIX BBIYMCICHHH;
1.3|- xommekca 3HaHUI O COBPEMEHHBIX alapaTHBIX ¥ MIPOTPAMMHBIX TEXHOJOTHIX H CPECTBAX CO3/IAHMS apajlIeIbHBIX

BBIYUCIIUTCIIBHBIX MTPOLICCCOB U UX B3aPIMOZ[CI>iCTBPIﬂ;

1.4

— HaBBIKOB 110 p€aJIn3aliiy apauICIIbHBIX BBIYUCIICHUI IIpH PCIICHUHA ITPUKJIAHBIX 3a1a4.

2. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OOII

Huka (pazgen) OOIT: b1.B.01

2.1

TpeOoBanus K NpeABAPUTEIbHOH MOATOTOBKE 00y4al0IIerocs:

2.1.1

JluckpeTHas MaremaTuka

2.1.2

WHocTpaHHBIH S3BIK

2.1.3

OrnepanroHHbIE CHCTEMBI

2.1.4

TexHonorus pa3pabOTKH MPOrpaMMHOTO 00eCTIeueHHUs

2.15

CTpyKTYpHI H alITOPUTMBI 00pabOTKU TaHHBIX

2.1.6

CTpyKTypHOE IPOrpaMMHPOBaHUE

2.2

I[l/lCIll/ll'I.]'ll/IHLI U MPAKTUHKH, 1JI1 KOTOPbIX 0OCBOCHUE JAHHOM AUCHUIITHHBI (MOIly.]'lﬂ) Heo0X0UMO KaK
npeamecTByrouniee:
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HpOI/I3BOHCTBeHHaH IMpaKTUKa, MIpEAIUITIIOMHAas IMpaKTHKa

3. KOMIIETEHIINH OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCIIUITJINHBI

(MOJY.JIST)

IIK-2.2: Pa3pabaTpiBaeT NPOTOTHIBI ABTOMATH3HPOBAHHBIX U HH(POPMAINMOHHBIX CHCTEM

I

IIK-3.4: Pa3pabaTpiBaeT NpOeKTHbIE PelIeHUsI OTAEJbHBIX YacTeil aBTOMaTH3MPOBAHHOM CHCTEMBI YIIPABJIEHUS

B pe3ysabTaTe ocBOeHHS TMCHUILTUHBI 00y4Yalouiics 101KeH

3.1

3HaTh:

3.1.1

Croco0sI OopraHu3anyu napauICIbHBIX BEIYUCIUTCIBHBIX IIPOLECCOB.

3.12

OCHOBHBIE MOHATHUS ¥ MPUHIMIIEI TAPAJIETBHOTO TPOrPAMMHUPOBAHUS.

3.13

CTpyKTypy, METOIbI M (DYHKIIMHU MapajuIebHBIX TeXHOJI0rui nporpammupoBanus OpenMP, MPI, CUDA.

3.14

OFpaHI/I‘ieHI/IH (COFJ'IaIHCHI/Iﬂ) TIPUMCHACMBIX TEXHOJIOTUH MnapauyieJibHOr0 MporpaMMUpOBaHUs.

3.2

YMmeTb:

321

BI)I6I/IpaTI> MOAXOAAIHNE TEXHOJIOTUH, METOIbI, AJITOPUTMBI ITAPpAJJICJIBHOI'0 MMPOrpaMMHUPOBAHUSA IJId PCUICHUSA 3aJa4uu.

3.2.2

Omnpenensars BO3MOXKHOE YCKOPEHHE PELIEHNs] BEIYUCIUTENbHBIX 3a/1a4 3a CUET paclapajieInBaHus 10CIeI0BaTEIbHOM
IPOrPaMMBIL.

3.2.3

PazpabarbIBaTh mporpaMmsl JIsl peLICHUs 33/1a4 TPUKIIAJHOTO XapaKTepa ¢ UCTIOIb30BaHHEM TEXHOJIOTHH MapaiebHbIX
BBIYMCIICHUM.

3.24

[TpuMeHSITh TEXHOJIOTUH MapajuiesibHoro nporpammuposanust OpenMP, MPI, CUDA jist oBBIIICHHS
MIPOM3BOUTEIBHOCTH CYIIECTBYIOIINX MOCIE0BATEIBHBIX TPOTPaMM.

4. CTPYKTYPA H COJEP KAHUE JTUCHUIIJIMHBI (MOLYJIS)

Kona

3aAHATHS zangarus/ Kvbe R0

HaumenoBanue pa3aesos u teM /Bua | Cemectp / | HacoB | Kommneren- | Jlurepatypa IIpumevanne

Paznen 1. BBenenne




11 Mojeny napauieibHOro 2 MK-2.2 TIK- |J11.1 J11.2 J11.3
nporpaMMmupoBanus. OCHOBHbIE 3.4 JI1.4)12.1 J12.2
APXUTEKTYPhl MHOTOTIPOIIECCOPHBIX U 2154
MHOTOS/JICPHBIX BBIYHCIIUTEIIBHBIX CUCTEM.

WHCTpyMeHTHI CO31aHMsI TapayIeIbHbIX
nporpaMM. CriocoObl peanu3annu
NapauIeNbHbIX U PacipefeIeHHbIX
BbIUUCIICHUH. /Jlex/
1.2 Jlabopatopnas padora Ne 1 /Ja6/ 2 MK-2.21IK- | JI2.1 JI2.2
3.4 01323435

13 Pabora ¢ MaTepuanamu 10 TeMe. 8 [IK-2.2 TIK- [JI1.1 J11.2 JI1.3
[ToaroroBka K BEITIOITHEHHIO Ta00paTOPHOM 34 JI1.4J12.1 J12.2
pabortsr. /Cp/ 21525435
Pazgean 2. [lapanneibHble BBIYHCIACHUS
B CHCTeMax ¢ 00L1eil NaMATbIO

2.1 [MonsTHe mpomnecca, MOTOKA U 2 MK-2.2 IIK- [JI1.1 J11.2 JI1.3
MHOronotouHocTH. Texuosorus OpenMP, 3.4 J1.4J712.2J12.3
0COOCHHOCTH M KOMIIOHEHTHI. 3a/1aHHe 2.4
napajuiesbHoi obnactu. Kiaccsl 2193
NepeMeHHBIX. BII0)KeHHBII mapaieniu3m.

/JTex/

2.2 JIMpeKTUBHI pacupeneneHus u 2 MK-2.2 IIK- [JI1.1 J11.2 JI1.3
CHUHXPOHM3AI[UU pabOTHI. 3.4 J1.4J12.2J12.3
PacnapanneniBanie BHITTOTHEHHSI IUKIIOB. J12.4
PacnipeneneHue HECKONBKUX CTPYKTYPHBIX 0133
0JI0KOB MeKTy noTokamu. Pacripenenenue
paboTH Ha OCHOBE HE3aBUCHMBIX 33/1a4.

CHHXpOHHU3ANKS BEITOTHEHHS Pa3INIHbIX
nOTOKOB. /JIex/

2.3 [ToHsATHE BEKTOPHBIX BBIYUCIECHUI. 2 MK-2.2 [IK- [JI1.1 J11.2 JI1.3
BekTopu3zanus UCIOIHIEMOro Kojia B 3.4 J1.4J712.2 J12.3
COBPEMEHHBIX TIPOIIECCOpax. J12.4
B03MOXXHOCTU BEKTOPU3BLUM B CTAHAAPTE 0133
OpenMP. YckopeHnue pH UCIIOTb30BaHUH
BEKTOPHBIX BBIUHCICHUH C APYTHMH
BUJIaMU Tiapajuienusma. /JIex/

24 JlabopaTopHas padota Ne 2 /J1a6/ 2 IK-2.2 TIK- [JI2.3 JI2.4]13.1

3.4 21323335

2.5 JlaGoparophas pabora Ne 3 /Jab/ 4 MK-2.2 TIK- |J12.3 J12.4J13.1

3.4 21323335

2.6 Pabora ¢ MaTepuanamu 1o TeMe. 12 | IIK-2.2 TIK- |JI1.1 J11.2 JI1.3
[ToaroroBka K BBIOJIHEHHUIO J1a00paTOPHOI 3.4 JI1.4J12.2 J12.3
pabortsr. /Cp/ J12.4J13.1

01323335
Paznen 3. [TapauienbHble BHIYUCIEHUS
B CHCTEMAaX C pacnpeaeéHHOI MaMATHIO

3.1 Cranpapt MPI. OcHOBHBIC IOHATHS U 2 MK-2.2 TIK- |J11.1 J11.2 J11.3
onpenenenus, coctaB MPIl. Cunrakcuc 3.4 JI1.4J12.1 J12.2
¢yukuunit MPI. TlepBas mapanienbHas 2.4
nporpaMmma ¢ ucrnonbszopanueM MPI. 013839

[Ipuem u nepenava cooOIICHUIT MEXTY
OTAENBHBIMHE TpoIieccaMu. J[ByXTOUCUHBIE,
OJIOKMPYIOIIHE U HEOIOKHPYIOIIHE OOMEHBI
coobmeHusiMU. [Ipor3BOTHBIC THITBI
naHHbIX. /JIex/




3.2 KonnekTuBHBIC Onepaum. 2 MK-2.2 TIK- | JI1.1 J11.2
IupoxoBemmarenpHas paccpiika. OyHKIUH 3.4 JI1.3 J11.4J12.1
pacnpenenenus JaHHBIX 110 BCEM J12.2J12.4
npoueccaM. @yHkuK cO0pa JaHHBIX CO 213839
BceX InpoueccoB. OyHKINN peTyKIUH.

I'pynmbl 1 KOMMYHUKATOpBL. BupTyanbHbie
TOIOJNOTUH. JlekapToBa TOMoIorusl.
Tononorus rpada. Opranuzanus
NepEChUIOK JaHHBIX. /JIex/
3.3 JlaGoparopnast pabora Ne 4 /JIa6/ 2 MK-2.2 TIK- | JI2.1 J12.2
3.4 J12.4713.2
31323538
29
34 JlaGoparopnast pabora Ne 5 /JIa6/ 2 IMK-2.2 TIK- |JI2.1 JI2.2J13.2
3.4 013235038
29

35 Pabora ¢ Marepuanamu 1o teme. 10 | MIOK-2.2TIK-| JI1.1J11.2
IToaroroBka K BEINOIHEHUIO J1IAOOPATOPHOU 3.4 JI1.3 J11.4J12.1
pabotsr. /Cp/ J12.2J13.2

01323538
29
Pa3nen 4. MaccuBHO-nIapajLieIbHbIe
BBIYHCICHUS

4.1 TloHsTHE ¥ pa3aryKe BEKTOPHBIX U 2 TK-2.2 IIK- | JI1.1 JI1.2
MAacCHBHO-TIAPAJIIETIbHBIX BEIYUCICHUH. 3.4 JI1.3 J11.4J712.2
OpraHu3aiysi BBIUUCICHUH B TpaduIecKux J12.4
yckoputersix. [IpuHIunuansHbie pa3indus 2136 27
mexny GPU u CPU. Texuonorust CUDA.

OCoOEHHOCTH TTPOrPaMMHUPOBAHUS IO
GPU. TlonsTus tpena, Bapma, 610Kka u
rpuaa. /Jex/

4.2 Mogens mamsatu GPU. I'moGanbHas, 2 T1K-2.2 T1IK- JI1.1 J11.2
KOHCTaHTHAsl, TEKCTYPHasi, JIOKaJIbHas, 34 JI1.3 J11.4J12.2
pazzesnsieMas ¥ perHCTPOBasl MaMSITh. 2.4
Komanpl paGoThl ¢ aMSITHIO. 2196 D7
Oco0EHHOCTH UCIOIb30BAHUS KX 0TO
THIIa TaMsITH. Pa3Merienne qaHHbIX B
paznuynoi mamsaTu. KoHdaukTel 6aHKOB B
paznensieMoit mamsty. /JIex/

4.3 Jla6opatopHast padora Ne 6 /J1a6/ 2 [IK-2.2 TIK- |J12.2 J12.4J13.3

3.4 31 32 35 26
cy

44 Jla6opatopHast padora Ne 7 /JIa6/ 2 [IK-2.2 TIK- |J12.2 J12.4J13.3

3.4 31 32 35 26
cy

4.5 Pabora ¢ marepuanamu 1o teme. 10 | IOK-2.2TIK-| JI1.1J11.2
TTonroToBka K BBIMOJIHEHHUIO JTaOOpATOPHOH 34 JI1.3 J11.4J12.2
pabotsL. /Cp/ J12.4J13.3

01323526
27

4.6 /KoHTp.pab./ 0 IK-2.2 TIK-

3.4 35122 33 54
0536 07 D8
29

Pa3nen 5. [IpomeskyTOUHBI KOHTPOJIb




5.1

/3aquét/

8 0 IK-2.2 TIK-
3.4

JI1.1J11.2 J11.3
J1.4J712.1J12.2
J12.3 J12.4J13.1
JI3.2J13.3
010233 54
05026 97 58
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5. OHEHOYHBIE CPEJICTBA

5.1. OueHo4yHbIE MaTepHuaJibl IJId TEKYIIero KOHTPoOJId u l'lpOMe)KyTO'{HOi/'I arrecranumu

HpeZ[CTaBJ'IeHBI OTACIIBHBIM JOKYMEHTOM

5.2. OueHo4YHbIe MATEPHUAJIBI VIS THATHOCTHYECKOT0 TECTHPOBAHHUSI

HpeZ[CTaBJ'IeHLI OTACIIBHBIM JOKYMEHTOM

. YAEBHO-METOAUYECKOE 1 THOOPMALIMOHHOE OBECIIEYEHUE JUCHUIIINHBI (MO1Y JIST)

6.1. PexoMennyemas quteparypa

6.1.1. OcHoBHas qUTepaTypa

ABTOpBI, COCTaBUTENH

3ariaBue

H3narenscTBO, TOI

Konny-Bo

BoeBonun B. B.

BplunciuTe bHAs MATEMATHKa U CTPYKTYPa allfOPUTMOB!
Vuebuuk

MockBa:
MockoBckuit
roCyJapCTBEHHBIN
YHUBEPCUTET UMEHU
M.B. JlomoHOCOBa,
2010, >5eKTpOHHBIN

pecypce

1

J1.2

DenoroB U. E.

Mopenu napajiieabHOTo IporpaMMHpOBaHus: ydaeOHoe mocooue

Mocksa: COJIOH-
ITPECC, 2012,
3JIEKTPOHHBIN

pecypce

J1.3

Hukonaes E.U.

IMapasienbHble BBIYUCICHUS: yueOHOE mocoOue

CraBporois:
Cesepo- KaBkaszckuit
(benepanbHbIi
yHuBepcureT, 2016,
3JIEKTPOHHBII

pecypce

JI1.4

denoros N.E.

[MapannensHoe nporpaMMupoBaHie. Mojenu 1 MpueMsl:
IIpakTuaeckoe mocobue

Mocksa:
U3znarenscTBO
"COJIOH-IIpecc",
2020, >1eKTpOHHBIN

pecypce

6.1.2. JlonoJiHMTeIbHAS JTUTEPATypa

ABTOpBI, COCTaBUTEIH

3arnaBue

W3naTenscTBO, TO1

Konny-Bo




ABTOPBI, COCTaBUTENHN

3arnaBue

H3naTenbcTBO, TO

Konnu-Bo

J12.1

Prrukos A.Jl.

UucaeHHbIE METOIbI U MApaJlIeNIbHbIC BEIUMCIICHHS: yueOHOoe
nocoOue

HoBocubupck:
Cubupckuit
roCyJapCTBEHHBIN
YHHBEPCHUTET
TEIEKOMMYHHKaLNUH
1 HH(pOpMATHKH,
2007, s5neKTpOHHBIH

pecypc

J12.2

T'eprens B.I1.

Teopus ¥ MpaKTHKa MapaJUIeNbHbIX BHIYUCICHUI: yaeOHOe
mocooue

Mocksa: Mutepner-
Yuusepcurer
WNudpopmanmoHHBIX
TexHonoruit
(MHTVYUT), 2016,
3JIEKTPOHHBIN pecypc

J12.3

JleBun, M. I1.

[MapaniensHOE MPOrpaMMHUPOBAHUE C UCIIONB30BAHHEM
OpenMP: yuebHOe mocobue

Mocksa: UnTepner-
YHuBepcurer
HNubopmanmoHHBIX
TexHnonoruit
(MHTYUT), Aii [Tn
Ap Menua, 2020,
3JIEKTPOHHBINA pecypc

J12.4

MamnsiBko A. A.

HapaHHEHBHOGHpOFpaMMHpOBaHHeHaOCHOBeTeXHOHOFHﬁ
openmp, cuda, opencl, mpi: yaebHoe mocobue aJist By30B

Mocksa: FOpaiir,
2024, snexTpoHHbIH

pecypc

6.1.3. MeTronuueckue pa3paboTKu

ABTOPBI, COCTaBUTENHN

3arnaBue

H3paTenbCcTBO, TO

Konuu-Bo

JI3.1

Paxosckuii A. B.

TexHonoruu napasiesbHOro nporpamMmmupoBanus: Crannapr
OpenMP

Cypryr:
W3parenbckuii HEHTP
Cypl'V, 2015

40

JI3.2

Aobpamsia M. D.

[IpaxkTuky™m 1o napauaeabHOMy IPOrPaMMHUPOBAHUIO C
HCIIOB30BAHNEM DIIEKTPOHHOTO 3a1auyHrKa Programming
Taskbook for MPI: Yye6noe nnocobue

PoctoB-na-/lony:
W3narensctBO
IOsxHoro
(henepanbHOTO
YHHBEPCUTETA
(fODY), 2010,
SJIEKTPOHHBIN pecypc

JI3.3

Bopeckos A. B.,
XapnamoB A. A.,
Mapxosckwuit H. 1.,
Muxymus . H.,
Moprukos E. B.,
Meuibies A. A.,
Caxapupix H. A,
®ponos B. A.

TMapannensubie Borancienust Ha GPU. Apxutektypa u
nporpammuas Mozens CUDA: YueGHoe nocobue

Mocksa:
MockoBckuit
rOCyIapCTBEHHBII
YHHMBEPCUTET UMEHHU
M.B. JlomoHOCOBa,
2015, snexTpoHHBIH

pecypce

6.2. IlepeuyeHb pecypcoB HHPOPMALIMOHHO-TeIeKOMMYHUKAIMOHHOH ceTn ""UHTepHeT"

D1 |Mopran «Xabpaxabp». Xab «IlapamnensHoe nporpammupoBanue» - https://habrahabr.ru/hub/parallel_programming/
92  |CoobuectBo «StackOverflow» na pycckom - http://ru.stackoverflow.com/
33  |[MapamnensHOE MporpaMMUpoBanHue ¢ ucrosib3oBanueM OpenMP. YueOHbIl Kypc -

http://www.intuit.ru/studies/courses/1112/232/info
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TMapamrensHoe nporpammuposanue B .NET Framework - http://msdn.microsoft.com/ru-ru/library/dd460693(v=vs.110).aspx

D5 |C/C++ - http://codenet.ru/cat/Languages/C-CPP

D26 ApXI/ITeKTypa " IporpaMMHupOBaHUEC MAaCCUBHO-TIAPAJIIICIbHBIX BBIYUCIUTEIIBHBIX CUCTEM Ha OCHOBE TCXHOJIOTUHN CUDA -
https://sites.google.com/site/cudacsmsusu/home

37  |Kypc nexmmit mo CUDA - https://www.nvidia.ru/object/cuda_state_university_courses_new_ru.html

98  |Ocuogsl Texunonoruu MPI Ha npumepax - https://www.nvidia.ru/object/cuda_state_university_courses_new_ru.html

29 |MPICH - http://www.mpich.org/

6.3.1 Ilepeuyens MPOrpaMMHOro odecrevyeHnst

6.3.1.1|ITaker npuknagueix nporpamm Microsoft Office

6.3.1.2|CBo60/1HO pacnipocTpaHseMasi HHTErpupoBaHHas cpesa paspadorku Dev-C++, CodeBlocks, Microsoft Visual Studio wiu

Ap.

6.3.2 IlepeueHb HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1|CnpaBouno-mpaBosas cuctema «KoucynprautlLitocy [DnekTporuslii pecypc] — Pesxxum moctyma: http://www.consultant.ru/

6.3.2.2|UndopmanronHo-npaBoBoii mopran «apant» [DnekTpoHHbIH pecypc] — Pexxnm mocryma: http://www.garant.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHME JUCIUIIJIMHBI (MOY JIS)

7.1|YueOHas ayquTOpHsl IUIs IPOBEICHUS 3aHATUH JICKIIHOHHOTO THTIA, 3aHSITUH CEMHUHAPCKOTO THIMA (TIPAaKTUYCCKUX 3aHITHH ),

TPYIIOBBIX U UHAWBUAYAJIbHBIX KOHcyHBTaHHﬁ, TCKYLICTO KOHTPOJIA U HpOMe)KyTO'—IHOﬁ aTTeCTalluu.

7.2 OCHaHIeHaZ KOMILICKT CHCHI/IaJII/IBI/IPOBaHHOﬁ y'{e6H0171 MGGCHI/I, MapKepHas (MeJ’IOBaH) JAO0CKa, KOMIIJICKT IIEPECHOCHOT'O

MYJIBTHMEANHHOTO 000pyI0BaHHSA - KOMITBIOTED, TPOEKTOP, TPOSKIMOHHBIH SKpaH, KOMITBIOTEPHI C BO3MOYKHOCTBIO BBIXOa
B MIHTEpHET U IOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALLOHHO-00pa30BaTENbHYIO CPELY.

7.3|O6ecnieueH ocTy K ceTd MHTEpHET U B JIEKTPOHHYIO HHPOPMAIMOHHYIO CPE/Ty OpraHU3aIHH.




