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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Ieap ocBOeHHMs TMCUMILIMHBI. COCTOMT B M3YYCHMHM COBPEMEHHBIX TEXHOJIOTMH MAapajUIEIbHOIO
IIPOrpaMMUPOBAHUsA Ul IOCIIEAYIOLIEr0 HUCIIOIb30BAHMUS UX IPHU CO3JAAHUM INApAJIEIbHBIX NPOTrpaMMm

pa3inu4YHOro Ha3HAYCHUA
33[[3‘11/1 AUCHHUIIIMHBI

- U3y4€HHUE XapaKTEePUCTHK, OCOOCHHOCTEH U BO3MOKHOCTEH NCIOIb30BAHNUS MapaJlIeIbHBIX
BBIYMCIIATEIIBHBIX CUCTEM Pa3JINYHOIO TUIIA;

- I3y4CHHE COBPEMEHHBIX TEXHOJIOIMH U IPOrPaMMHBIX CPEICTB CO3/1aHus NapalIeIbHbIX
IPWIOKEHUS 1JI1 YHUBEPCAIbHBIX U CHIENUAIN3UPOBAaHHBIX OBM;

- U3y4eHHe CII0cO00B MCII0JIb30BAaHMSI KOHKPETHBIX MPOTrPAaMMHBIX CPEJCTB CO3AAHUS
NapaJuIeIbHbIX ITPUIIOKEHUS TP TOCIEAYIOIIEM CO3AaHUU NapaJUIEIIbHBIX [IPOIPaMM Pa3InyHOIO

Ha3HAa4YCHUI,

- BBIpa6OTKa MPAKTUYCCKUX HABBIKOB HAIMUCAHUA MTAPAJIJICIIbHBIX IIPOrpaMM pas3IMdIHOr O

Ha3HAa4YCHU.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIUHU U 3allJTAaHUPOBAHHLBIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPaAMHU JOCTUKCHU A KOMIIeTEeHIIMIi:

KOI[ U HAMMCHOBAHHEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

OIIK-4 Cnocoben
KOMOMHHMPOBATh U
aJanTUPOBATh
CYIIECTBYIOIINE
nH(pOpMaIMOHHO-
KOMMYHHKAITIOHHBIC
TEXHOJIOTHH VISl pEIICHUS
3a7a4 B o0sacTu
npodeccuoHaNbHOM
JESTSIILHOCTH C YUETOM
TpeOoBaHU
MH(pOpMallOHHON
0€e301acHOCTH

N/I-1onk-4 Beibupaet u
MIPUMEHSIET COBPEMEHHBIC
nH(pOpMaIMOHHO-
KOMMYHHKAITHOHHBIC
TEXHOJIOTUH B
poQeCCHOHAIBHON
JeSITeIIbHOCTH

3HATH:
- COBPEMEHHOE COCTOSIHME TEXHOJIOTHIA
CO3JIaHUs MMapaUICIbHBIX TPUIOKCHUS IS
YHUBEPCATBHBIX U CHCIUATU3UPOBAHHBIX
OBM;

- XapaKTEPUCTHKH, OCOOEHHOCTH M
BO3MOKHOCTH HCIIOJIb30BAHMS
NapajuIeIbHbIX BBIYUCIUTEIBHBIX CHCTEM
Pa3IMYHOrO THIIA.

YMETB:
- BBIOMPATH a/IeKBaTHbIE TEXHUUECKUE U

porpamMMHBbIe cpeacTBa st 2P GHEeKTUBHOM
peanu3alny napauieabHbIX aJTOPUTMOB.

OIIK-4 Cnocoben
KOMOMHHMPOBATh U
alanTupoBaTh
CYIIECTBYIOIINE
UH(POPMAaILIMOHHO-
KOMMYHHKAIIHOHHBIE
TEXHOJIOTUH JUIS PELLICHUS
3a7a4 B o0sacTu
npohecCuOHANBHOM
NeSITETBHOCTH C YIETOM
TpeboBaHuUit
nH(pOpMaLOHHON
0e30macHOCTH

NJ-2omk-4 Beibupaer u
NPUMEHSET COBPEMEHHBIE
MHCTPYMEHTAJIbHBIE CPE/ICTBA
JUTSL PEUICHUST IPUKIIATHBIX
3aja4

YMETh:
- pa3pabaTbIBaTh NapanselbHble

MPOrpPaMMBbI ¢ TOMOIIBIO PA3INYHBIX
COBPEMEHHBIX IPOIPAMMHBIX CPEJCTB
CO3aHMsI apaJlIeNIbHbIX TPUIIOKEHUH;
- OLICHUBATh U ONITUMHU3UPOBATH
MIPOU3BOIUTENILHOCTD MApaJIJIEIbHBIX
IIPOrPaMM.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JucuumnimHa OTHOCUTCS K OCHOBHOW mpodecCHOHaIbHOW 00pa3oBaTeNbHOM MporpaMme
Maremaruueckoe M KomIbloTepHoe MojaenupoBaHue (nanee — OIIOII), nanpaBieHus MOATOTOBKH
01.04.02 TlpukmamHas mareMathka W WH(GOpPMATHKa, YPOBEHb OOpa3oBaHHUs: BBICIIEE OOpa3OBaHHE -
MarucTparypa.

ba3zupyercs Ha ypoBHe cpeHEro 0011ero oopa3oBaHusl.

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUU JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMYCKHOM KBaTU(UKALMOHHON PadOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TPyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 6 3a4€THBIX eIUHMIL, 216 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i POMEKYTOUHOM o &| 3 Koncynbranus UKP PaGora B Hozroroska k METOMYECKHE YKAa3aHUs
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 CoBpeMeHHEBIE 16 1 2 - - - - - - - 14 - Ilo020mo6Ka K KOHMPOILHOU padome:
KOHIIETILIUH ¥ CPEACTBA W3y4yeHne matepualioB 1o pasaeriy
napauiebHOTO CoBpeMeHHbIe KOHIECTILUH U CPEACTBA
POrpaMMHUPOBAHUS NapauIeNIbHOTO TPOrPaMMHUPOBAHUS U
11 CoBpeMeHHbIe 16 2 - - - - - - - 14 - MOJITOTOBKA K KOHTPOJIBHO# paboTte
KOHIIETILIUH ¥ CPEACTBA H3yuenue mamepuanog iumepamypnolx
napaJuiebHOTO UCIOYHUKOG:
MIPOTPaAMMHPOBAHUS [1], cTp. 94-218
2 Bbubnnoreka nepemadn 26 2 6 - - - - - - 18 - IToozomoeka Kk nadopamopnoii pabome: J1ns
coobmernnit MPI BEITIOJTHEHUS 3aJaHU TI0 JTAOOpaTOpHOU paboTe
2.1 bubnmoreka nepemadn 26 2 6 - - - - - - 18 - HEOOX0ANMO TPEIBAPUTEIEHO U3YUHTh TEMY 1
coobmennit MPI 3aj1a4M BBITIOJHEHHMS JTaOOpaToOpHOil paboThl, a
TaK kK€ U3yYUTh BOIPOCHI BApHAHTOB
00paboTKU Pe3yabTATOB M0 H3yYEHHOMY B
paznene "bubimoTeka nepeaadn cooOIeHu i
MPI" marepuaiy.
Ilo020mogKa K ayoumopHsM 3aHAMUAM:
[IpopaboTka JEeKINH, BEIOTHEHUE U
MOJICOTOBKA K 3amute jab. paboTh
H3yuenue mamepuanog 1umepamyprbix
UCIOYHUKOB:
[1], ctp. 268-300
3 Cpencrtaa 24 2 4 - - - - - - 18 - Ilodzomoeka k nadopamopnoit padome: Jlns
pacriapauieIMBaHus BBITIOJTHEHUS 33/1aHUH 110 JTabopaTopHO padore
OpenMP HE0OX0AMMO TPeIBAPUTEIBEHO U3YYHTh TEMY 1
3.1 Cpencra 24 2 4 - - - - - - 18 - 3aj1a4M BBITIOJHEHHMS JTaOOpaToOpHOI paboThl, a
pacriapauieIMBaHus TaK K€ U3y4UTh BOMPOCHI BAPUAHTOB
OpenMP 00pabOTKH Pe3yNIbTaTOB 110 H3YYCHHOMY B

5




pazzgene "Cpeacrsa pacnapanieauBaHUs
OpenMP" marepuany.

Ilodz0mogKa K ayoumopHsim 3auamusam:
ITpopaboTka IeKnnH, BEIOTHEHUE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[2], cTp. 10-91
[5], cTp. 12-94

4 IIporeccsl 1 TOTOKH. 24 18 Iloozomoeka Kk nadopamopnoii pabome: J1ns
Crangapt POSIX BBIMOJIHEH U 33JaHHUH TI0 JIaAOOpaTOpHOU padboTe
4.1 IIporneccel 1 MOTOKH. 24 18 HEOOXOAUMO TPEIBAPUTEIEHO U3YUHTh TEMY U
Crannapt POSIX 3aJ1a4M BBITIOJHEHHMS JTAOOpaTOpHOI paboThl, a
TaK K€ U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
paznene "llponeccsl u motoku. CTanaapt
POSIX" matepuany.
Ilo02o0moeka K ayounopHbiv 3aHAMUAM:
IMpopaboTka JIEeKINH, BBITOIHEHHE U
MOJITOTOBKA K 3auTe 1ab. paboTHI
H3yuenue mamepuanos iumepamypnolx
UCHOYHUKOB:
[3], ctp. 156-231
5 ITotoku, cpeacrsa 26 18 Iloozomosexa Kk nadopamopnoi pabome: Jlns
CHHXPOHH3AIUH U BBITIOJTHEH U 33/IaHUH 10 TabopaTopHOi paboTe
aTOMapHBIE ONEPAIIUH B HEO0XOIUMO NPEABAPUTEIHLHO H3YIUTh TEMY H
si3pike Cu++ (C++11) 3aJ1a49¥ BBITIONHEHUS JIabopaTopHOM paboThl, a
51 IMoroku, cpencraa 26 18 TaK K€ N3y4YUTh BOIPOCHI BAPUAHTOB

CHHXPOHH3AINH U
aTOMapHbIE ONEepally B
si3pike Cu++ (C++11)

00pabOTKU Pe3yNIFTATOB 110 H3YYCHHOMY B
paznene "IloToku, cpeacTBa CHHXPOHU3ALUU U
aToOMapHbIe orepanuu B s3bike Cut++ (C++11)"
MaTepuany.

Ilo0zo0moeKka K ayOunopHblv 3aHAMUAM:
[IpopaboTka JIEKIIUH, BHITOIHEHHE U
MIOJITOTOBKA K 3amuTe 1ab. paboThI

H3yuenue mamepuanios iumepanmypHvlx
UCHOYHUKOG:

[2], cTp. 92-106
[5], ctp. 95-108




6 SIMD pacuupenust B 26 2 6 - 18 - Ilodzomoeka K nadopamopnoit padome: Jlns
COBPEMEHHBIX BBITIOJTHEHHS 33/1aHUH 110 JJaOopaTopHOW padbore
nporeccopax HEO0OX0AMMO TPEIBAPUTEIBEHO U3YUHTh TEMY U

6.1 SIMD pacmupeHnus B 26 2 6 - 18 - 3a71a4M BBITIOHEHHMS TaOOpaTOpHOil paboThI, a
COBPEMEHHBIX TaK K€ N3y4UTh BONPOCHI BAPHAHTOB
porieccopax 00paboTKH pe3yIbTaTOB 110 U3YICHHOMY B

paszgene "SIMD pacmmpeHus B COBpeMEHHBIX
mporeccopax” MaTepuay.
Ilo020mo6Ka K ayOumopHovim 3aHAmuAM:
[TpopaboTka JeKInH, BBIIOJIHEHHE U
MOJIrOTOBKA K 3amure jJab. padoTh
H3yuenue mamepuanoe 1umepamypHbix
UCHIOUHUKO8:
[3], cTp. 65-99
7 IIporpammupoBaHue 26 2 6 - 18 - Iloozomogka k nabopamopnoit padome: Jns
JUIsl MACCUBHO- BBIMOJTHEH U 33JaHUI 110 JTaAO0OpaTOpHOU padboTe
TIapauIenbHBIX HEOOXOANMO MPEIBAPUTEIBEHO U3YIHTh TEMY 1
npoueccopoB. GPGPU 3a[jaud BBHITIOJTHEHHUS Ta00paTOpHOU paboTHI, a
7.1 [IporpammupoBanue 26 2 6 - 18 - TaK K€ U3y4UTh BOIIPOCHI BAPHAHTOB
JUISL MACCHBHO- 00paboTKN pe3yIbTaTOB 10 U3YICHHOMY B
TIapaJuIebHBIX paznesne "l[IporpaMMupoBaHue A1 MaCCUBHO-
npoueccopoB. GPGPU napauienbHbIX nporeccopo. GPGPU"
Marepuay.
Ilo020mogKa K ayoumopHsM 3aHAMUAM:
[IpopaboTka JeKIIH, BEIOTHEHUE U
MOJICOTOBKA K 3amute jab. paboThl
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:
[3], ctp. 103-144
8 [IporpammupoBanue 12 2 - - 10 - Ilo020mo6Ka K KOHMPOILHOU padome:
peKoHpUTypUpyeMBbIX W3y4yenune marepuaioB 10 pas3zierry
npoleccopoB Ha Oaze [TporpammupoBaHue peKOHOUTYPHPYEMbIX
[JINC npoueccopos Ha 6aze [IJIMC n moaroroska K
8.1 IIporpammupoBanue 12 2 - - 10 - KOHTPOJILHOM paboTte
peKoH(UTYpUpyEMBIX H3yuenue mamepuanos 1umepanmypHsix
IpoLeccopoB Ha 6aze UCOYHUKOG:
TUINC [4], cTp. 47-164
DKk3ameH 36.0 - - 0.5 - 335
Bcero 3a cemectp 216.0 16 32 0.5 132 335




‘ HToro 3a cemecTp ‘ 216.0 ‘ ‘ 16 ‘ 32 ‘ - ‘ 2 ‘ - ‘ 0.5 ‘ 165.5 ‘

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekTtam/padoram; MKKII — nnauButyanbHble KOHCYIBTALUMK 110 KypcOBBIM IIpoekTaM/padotam; I'K- rpymnnoBsie KOHCYIbTallMK IO pa3zienam
muctumuinael, CP — camocrositenbHas pabota crynenra; MKP — unast konraktHas padota; TK — Texymuit koHTpoiis; [TA — npoMexyrodHas
aTTecrauus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Cospemennbie KoHyenyuu u cpedcmsa naparieibHo20 NPOPaMmMuUposanUs

1.1. CoBpeMeHHbIE KOHUIENNU U CPEACTBA NapAIIIEIIBHOTO MPOrPaMMHPOBAHNUS

CoBpeMeHHbIE KOHUENIMU M CpPEICTBAa NApaUIEIbHOrO IporpaMMupoBaHus. Tumel u
XapaKTEPUCTUKHU NapaJUICbHBIX BBIUMCIUTENbHBIX cucTeM. lIporpammupoBanue miss OBM c
obmeld u pacrpeneneHHod mamsAThio. [Iporeccsl n moroku. llenmu u 6a30Bble TMPUMHUTHUBBI
cunxpoHuzanuu. OcoOeHHOCTH OTIAAKU NapaieIbHbIX MPUITOKECHHH.

2. bBubauomera nepedauu coobwenui MPI

2.1. bubnuoteka nepemaun coodieHuii MPI

bubmuoteka nepenaun coobmenuit MPL. OcHoBHbIe npuHUIMIBL. VHUIMATH3AIMS, TPOLECCHI,
KOMMYHHKATOpbI. J[ByxToueuHble oOMeHbl. KomnektuBHble omnepauuu. bapeepbl. Omnpenenenue
II0JIb30BATEIbCKUX THUIIOB. PaboTa ¢ rpynnmamu, KOMMyHUKaTopamu, Tomnosiorusmu. Pabora c
daitnamu. OIHOCTOPOHHHE KOMMYHUKAIIMM, MEXaHU3Mbl CHUHXPOHMU3ALMUHU IPU HUCIOJIb30BAHUU
OJTHOCTOPOHHHUX KOMMYHUKALIUIA.

3. Cpeocmea pacnapainerusanus OpenMP

3.1. Cpencrta pacnapamienuanus OpenMP
CpenctBa pacnapamienuBanus OpenMP. OcHoBuble mnpuHIunbl. ba3oBbie  crocoOb!
pacmapauieIMBaHus, pacrapauieTuBaHue MUKIOB. CpeacTBa CHHXPOHH3AIHH.

4. Ilpoueccwvl u nomoxu. Cmandapm POSIX

4.1. Ilponeccs! u notoku. Crannapt POSIX

[Tpouteccet u moroku. Crangapt POSIX. IToroxu POSIX. Co3nanHue/3aBepiiieHHe MOTOKOB.
ATpuOytsl U pabota ¢ HUMH. CpeacTBa CHUHXPOHHU3ALMU: MbBIOTEKCHI, YCIOBHBIE IEPEMEHHBIE,
6apbepsl, Spin-0JI0KUPOBKH, OJIOKMPOBKU YTCHMS/3aMIUCH, ceMagophl.

5. Ilomoku, cpedcmea cunxporuzayuu U amomapuwie onepayuu 6 Asvike Cu++ (C++11)

5.1. IToTokwu, cpeacTBa CUHXPOHU3AIMU U aTOMapHbIe onepaiuu B si3bike Cut+ (C++11)
[Totoku Cu++11. Co3nanne/3aBepienue motokoB. O0wekThl future u promise. MbIOTEKCHI, U
YCIIOBHBIE IIEPEMEHHBIE. ATOMAapHBIE IEPEMEHHBIE M ATOMApPHBIE ONIEPALIUH.

6. SIMD pacuiuperus 6 co8pemeHHbIX NPOUECcopax

6.1. SIMD pacmmpeHust B COBpEMEHHBIX IIPOLIECCOPAX

SIMD pacmmpenusi B COBpeMEHHBIX mporeccopax. OcoberHHoctn opranuzanuu SIMD
BeIuMcIeHni B mporeccopax x86. MMX. SSE. SSE uncTpykuuu /Ui BelieCTBEHHON apuU(pMETUKH,
LEJIOYHMCIEHHBIX JaHHBIX, pa0OTHI C MaMAThIO, CPaBHEHUH, nepectaHoBKU. Mcnons3oBanue SSE ¢
MOMOIIBIO intrinsic-QyHKIHIA.

7. IIpoepammuposarnue 0 maccueHo-napaiieavhulx npoyeccopos. GPGPU

7.1. IIporpaMmMupoBanue UIsl MaCCUBHO-TTapaJIeNbHbIX NTpoueccopoB. GPGPU

[TporpamMmmupoBanue aasi MaccuBHO-NIapauienabHbIX npoueccopoB. GPGPU, Texunomnoruu Cuda,
OpenCL.



8. [Ipocpammuposanue pexongusypupyemvix npoyeccopos ua basze ILJIHC

8.1. IIporpamMmmupoBanue pekoHpHUTypUpyeMBbIX TTporieccopoB Ha 6aze ITJIMC

Pexondurypupyemsie npoueccopsl Ha 6aze [IJIMC. [Togxoas! k ux nporpammupoBanuto. HDL-
npoektupoBanue (Verilog, VHDL). OcoO0eHHOCTH MpOorpaMMUPOBAHUS JJIsi PEKOHPUTYPUPYEMBIX
IPOIIECCOPOB Ha sI3bIKax BeICOKOTrO ypoBHs (System-C, Handel-C, Mitrion-C).

3.3. TeMbl NpaKTHYECKUX 3AHATHI

HE NPESyCMOTPEHO

3.4. Tembl 1a060paTOPHBIX padoT

1. PacnapanmnenuBanue nporpamm ¢ ucrnoibzoBanuem MPI, OpenMP u notokos POSIX;

2. PacnapanienuBanue NporpamMm C UCIOJIb30BaHUEM MOTOKOB C++, aToMapHBIX onepanuii
Cu++, SIMD pacumpenuii mporeccopos;

3. Coznanne GPGPU npunoxennii ¢ nomoiibio OpenCL.

3.5 KoncyabTanuu

arwnN

o

Ipynnoesvie koncyromayuu no paszoeaam oucyuniunst (I°K)

Ob6cyxnenne wmatepuaioB pasfena "CoBpeMEHHbIE  KOHIICTIIMM U CPEICTBa
[apajuieIbHOTO MpOorpaMMHUpoBaHus"

Ob6cyxnenue matepuanoB pazzaena "bubnuoreka nepenaun coobuienniit MPI"
O6cyxnenne matepuanos pasnaena "Cpenctsa pacnapamienuanus OpenMP"
O6cyxnenue matepuanos pazzaena "[Ipoueccel u notoku. Crangapt POSIX"

OO6cyxnenue MarepuanoB paszaena "lloToku, cpelncTBa CHHXPOHU3ALUMU U aTOMapHbIE
omneparuu B si3pike Cu++ (C++11)"

O6cyxnenne matepuanos paszaena "SIMD pacumpenust B COBpeMEHHBIX Iporeccopax”
Ob6cyxnenne matepuanoB pazgena "[IporpammupoBaHue A7 MacCHUBHO-TIApaUIeIbHBIX
nporeccopoB. GPGPU"

O6cyxnenne wmarepuasnioB  pasznena  "[IporpammupoBaHue  peKOHPUTYPUPYEMBIX
nporueccopoB Ha 6aze [IJINC"

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekT/ paboTa He MPeAyCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3amaHupOBaHHbIE PE3yabTaThl 00yUeHUs

Howmep pasznena auciuruinHs (B

OreHoUHOE CpE€ACTBO

Konanr
10 TUCLMIUIAHE COOTBETCTBUMU C 11.3.1) (TUII 1 HAUMEHOBAHUE)
WH/INKAaTOPOB
(B COOTBETCTBUU C pazfesoM 1) 1]2[3|4|5][6]7]8
3HaTh:
XapaKTepUCTUKH, OCOOEHHOCTH U Tectuposanue/[IporpammupoBanue
BO3MOYXHOCTH HCIIOJIH30BAHUS VI-lomcs + peKoHpUTYpHPYEMBIX MporieccopoB Ha 6aze [TJINMC
HapajuIeNIbHbIX BBIYMCIUTENbHBIX CUCTEM
pa3IMYHOro THUIA
COBPEMEHHOE COCTOSIHUE TEXHOJIOTUH TectupoBanue/CoBpeMeHHbIE KOHLIETIIIMM U CPE/ICTBA
CO3/1aHU NapaJlIeIbHBIX TPUIIOKEHUS VJI-lomcs + HapayIeIbHOTO TPOTPAMMHUPOBAHUS
JUIs YHUBEPCAIbHBIX U
crenuann3upoBaHibix OBM
YMersb:
BbIOMPATH a/IeKBaTHbIE TEXHUUYECKUE U JlaGoparopHas pabota/PacnapasienuBanue nporpamMmm
NPOrPaMMHEIE CPEACTBa JULA WT-Lomis + |+ ¢ ucnonb3zoBanruem MPI, OpenMP u notokos POSIX
3¢ dEeKTUBHOMN peain3aluy napauieabHbIX
aJITOPUTMOB
OLICHMBAThH U ONITUMHU3HPOBATH JIaGoparopnas pabota/Co3nanue GPGPU
MMPOU3BOANUTEIBHOCTD MapaJIETbHBIX N-20mk-4 + |+ npuioxkeHuii ¢ momombo OpenCL
porpamMm
pa3palaTbIBaTh NapaijiesibHble JlaboparopHas pabota/PacniapanienuBaHue nporpaMm
IIPOrpaMMbl ¢ IOMOIIBIO PA3TUYHBIX VIT-20mc4 + 14 C UCIOJIb30BaHNEM MOTOKOB C++, aTOMapHBIX

COBPEMEHHBIX ITPOTPaMMHBIX CPEICTB
CO3JaHus NapaJUICIbHbIX IPUIOKEHUN

onepanuit Cu++, SIMD pacimupenuii mporeccopon
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

Dopma peanuzaiuu: 3aniuTa 3a1aHus
1. PacniapanuienuBaHue mporpaMM ¢ UCHOIb30BaHUEM MTOTOKOB C++, aTOMapHBIX ONeparuii
Cu++, SIMD pacmmpenuii nporeccopoB (JIaboparopHas padota)
2. PacnapamienuBanue nporpamm c ucrnosb3dosanueM MPI, OpenMP u noroxkos POSIX
(JTaboparopnas paboTa)
3. Coznanue GPGPU npunoxenuii ¢ nomomsio OpenCL (JIaboparopHast paboTta)

Dopma peanuzanmu: [Tucemennas padora
1. IlporpamMmmupoBanue pekoHpurypupyemsix mporeccopoB Ha 6aze [IJIMC (TectupoBanue)
2. CoBpeMeHHbIe KOHIENLUU U CPECTBA NapaiebHOro nporpammuposanus (TectupoBanue)

bamibHO-peHTUHTOBas CTPYKTYpa AUCLUILIINHBI SBISETCS MPUITIOKEHUEM A.

4.2 IIpoMe:XyTOUYHasI aTTECTALUSA 110 AU CHMUILJIMHE

Ixsamen (Cemecmp Nel)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTeME AJIs
ctynentoB HUY «MDW» Ha ocHOBaHMHM CEMECTPOBOM M 3K3aMEHAIIMOHHOM COCTABIIAIOIINX

B numnmnoM BeICTaBIsETCS OICHKA 32 1 CCMCCTP.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. BoeBonun, B. B. [Tapannensusie Berunciienus: Hayunoe nznanue : YuebHoe mocobue st By30B
no Hanpasienuto 510200 - [Ipuknannas matematuka u uHopmatrka / B. B. BoeBoaun, Bi. B.
Boesoaun . — CII6. : BXB-IlerepOypr, 2002 . — 608 c. - ISBN 5-941571-60-7 .;

2. JIeun, M. II. IlapannensHoe mporpaMMupoBaHue ¢ ucnoybzoBanueM OpenMP : yueGHoe
noco6ue / M. I1. JleBun . — M. : UntepueTr-YH-T unpopm. texnonoruii : BUHOM. Jlaboparopust
3Hanuid, 2012 . — 118 ¢. — (OcHOBBI HHPOPMAITMOHHBIX TexHONOTH) . - ISBN 978-5-94774-857-4 .;
3. boraues, K. FO. OcHoBbl napannensHoro nporpammupoBanus / K. FO. boraues . — M. : BUHOM.
Jlaboparopus 3nanumii, 2010 . — 342 c. — (Texuuueckuii yausepcurer) . - ISBN 978-5-94774-037-0
4. Tapacos, U. E. PazpaboTka undpossix yctpoiicts Ha ocHoBe [IJIMC Xilinx ¢ mpuMeHeHneM
sizeika VHDL / U. E. Tapacos . — M. : T'opstuas JInaus-Temekom, 2005 . — 252 c. - ISBN 5-935172-
42-9 .

5. Jleun M. I1.- "[lapamiensHoe IporpaMMHUpOBaHKe ¢ ucnoiab3oBanuem OpenMP", (2-e u3n.),
M3natensctBo: "MHTYUT", Mockaa, 2016 - (133 ¢.)

https://e.lanbook.com/book/100358.
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5.2 JIuneH3MoHHOE ¥ CBOGOTHO PAacPOCTPaHsIeMo€e MPOrpaMMHOe ofecrevyeHme:

. C0 "ITpomerei";

. Visual Studio;
MPI;

. CUDA;

. Pthreads-win32;
. OC Linux.

XN UTAWN —

. Windows / Oniepaniionnasi cucrema cemeiictsa Linux;
. Maiinn Buneokondepenuuu;

5.3 UuTepHeT-pecypcsl, BKJAIOYast NpodeccHOHATbHBIE 0a3bl IaHHBIX U HH(OPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/
2. DaexkrponHasi oudauoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMeeHust

Homep ayauropun,
HAHMEHOBaHHe

OcHalenue

Y4eOHble ayIUTOPUH AJIs
MIPOBEACHUS JICKIIMOHHBIX
3aHATUI U TEKYILIETO

M-710a, Yuebnas
aymutopus kadg. MKM

CTOJI, CTYJI, JOCKa M€JI0BaA

K-120, MammHHBIN 3a71

cepBep, KOHIUIIUOHEP

KOHTPOJIA MBI
Y4eOHble ayIUTOPUH AJIs M-712, Yuebnas CTOJ Y4eOHBIii, CTy, I0CKa MelloBas,
MPOBENCHUS naboparopus kad. MKM KOMIIBIOTEPHASI CETh C BBIXOJOM B

1a00paTOPHBIX 3aHATUN

WHTepHeT, KOMIbIOTEP NMEPCOHAIBHBIN

K-120, MamuHHEIN 3a71

cepBep, KOHIUIUOHED

HBI]
VYueOHbIC ayAUTOPUH IS M-808, YuebOHnas CTOJI y4eOHBIH, CTYI, TOCKAa MEJIOBast
MIPOBEICHUS ayJIUTOpus
MPOMEKYTOUHOMN K-120, MammHHBIHM 3a1 cepBep, KOHAUIUOHED
arTecTaluuu NBI]
ITomerienus mist HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSITENTLHOUN pabOTHI KommbrotepHsiit MMCHEMEHHBIH, BEIIAIKA IJI ONEXKIbI,

YUTAIbHBIN 3aJ1

KOMIIBIOTEpHAsI CETh C BBIXOJIOM B
HHTEpHET, KOMIBIOTEP EPCOHANIBHBIN,
MIPUHTEP, KOHIUITUOHEP

ITomentenus mis
KOHCYJIbTUPOBAHUS

M-714,
[IpenonaBarenbekas
kap. MKM

pabouee MECTO COTPYAHHUKA, CTYII, IKad,
mkag A7 JOKYMEHTOB, mKad Juist
OJIeXIbl, TyMOa, I0CKa MeJoBas,
MYJIbTUMEAUNHBIN POEKTOP, IKPaH,
KHUTH, y4eOHUKH, TOCOOUS

ITomemenus s
XpaHeHus: 000py10BaHuUs
1 y4eOHOT0 MHBEHTap

M-713/1, YuebHo-
Hay4Has JlabopaTopus
kap. MKM

pabouee MecTO COTpYAHHMKA, CTYII, IKad,
mrkad s 0K b, TyMOa,
KOMIIBIOTEPHAs! CETh C BBIXOAOM B
HHTepHeT, KOMIIBIOTEDP NMEPCOHAIBHBIN,
KHUTH, y4eOHUKH, TOCOOUS
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Hapannem,Hoe IMpOrpaMMHUpPOBAHUC U ITAPATIICIIBHBIC CUCTCMBbI

(Ha3BaHME AUCIMILIMHBI)
1 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:

KM-1 CoBpeMeHHbIE KOHIIETILIMU U CPEACTBa MapajijiesibHoro nporpammupoBanus (TectupoBanue)

KM-2 PacnapamienuBanue nporpamm ¢ ucroiszoBanueM MPI, OpenMP u notokoB POSIX
(JTaboparopnas paboTa)

KM-3 PacnapaiienuBanue IporpaMM ¢ UCIOJIb30BaHHEM OTOKOB C++, aToMapHbIX onepanuii Cut+,
SIMD pacmupenuii mpoueccopos (Jlaboparopnast pabota)

KM-4  Coznanne GPGPU npunoxenuii ¢ nomoisto OpenCL (JIabopaTtopHas pabota)

KM-5 IIporpammupoBanue pekoHpurypupyemsix nporeccopoB Ha 6aze [IJIMC (TectupoBanue)

Buja npoMexyToYHOI aTTecTANMU — DK3aMEH.

Nunekc KM- | KM- | KM- | KM- | KM-
Howmep Pa3gen auciuIninHbl KM: 1 2 3 4 >
pasjena Al et Henens 4 8 12 14 16
KM:
1 CoBpeMeHHbBIE KOHLICTIIIMKA U CPEACTBA
NapajuIeILHOTO MPOTPAMMHPOBAHUS
11 CoBpeMeHHbBIE KOHLICTIIIMHA U CPEACTBA +
' NapauIeILHOTO MPOTrPAMMHPOBAHUS
2 bubnmoreka nepenauu coodmennit MPI
2.1 bubnuoreka nepenaun coobmennit MPI +
3 Cpencta pacnapamnenuBanus OpenMP
3.1 Cpencta pacnapamienuBanus OpenMP +
4 [Ipoueccs! u notoku. Ctangapt POSIX
4.1 [Ipouieccrt u motoku. Crangapt POSIX +
5 [ToTokwm, cpecTBa CHHXPOHU3AIUN U aTOMapHbBIE
onepauui B si3bike Cu++ (C++11)
51 [ToTokwu, cpecTBa CHHXPOHU3AIUN U aTOMapHbBIE +
' onepauui B si3bike Cu++ (C++11)
6 SIMD pacmupenust B COBpEMEHHBIX MPOLECCOPAX
6.1 SIMD pacmupenust B COBpEMEHHBIX MPOLECCOPAX +
7 [TporpamMmmupoBaHue AJi1 MaCCUBHO-TTAPAIIIEIbHBIX
npoueccopoB. GPGPU
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[TporpamMmmupoBaHue AJi1 MaCCUBHO-TIApAJIIEIbHBIX

71 npoueccopoB. GPGPU "
8 [IporpammupoBanue peKOHOUTYPUPYEMBIX
nporeccopos Ha 6aze [TJINC
8.1 [IporpammupoBanne peKOHOUTYPUPYEMBIX N
' nporeccopos Ha 6aze [TJINC
Bec KM, %: | 10 40 30 10 10
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