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Kypc: 2, cemectp : 3

CDaKyI'IbTET aBTOMAaTUKMN W BbIYNCIUTENBHOW TEXHUKN,

CemecTp
Ne Bupg geatenbHocTn 3
1 Bcero 3a4eTHbIX eauHUL 5
(KpeauTtoB)
2 | Bcero yvacos 180
Bcero 3aHATWIN B KOHTAKTHOM
3 66
thopme, yac.
JNekumm, yac. 18
MpakTuyeckKune 3aHATUA, Yac. 36
NabopaTopHble 3aHATMA, Yac. 0
7 13 HUX B aKTVBHOM 1 8
NHTepaKTUBHO (hopMe, yac.
8 N3 HUX NPaKTNYeCKOM 0
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11| CamocTosTenbHas paboTa, yac. 114
Buabl caMocToATENbHOI paboThl
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12| pa6boTa, PI"3(P)/pedepart, P
MOLrOTOBKA K KOHTPO/IbHOM
paboTe)
13| Bupg attectauum iC]

Hosocnbupck 2020



Paboyas nporpamma cocTas/ieHa Ha OCHOBaHWW (pefepasibHOro rocyapcTBeHHOro 06pa3oBaTe/ibHOro
CTaHAapTa BbicLLero obpasoBaHus No HanpasneHuto (cneynanbHocTu): 09.04.01 NHgopmaTrKa 1
BblYUCNUTENIbHAA TEXHUKA

& OC BBefeH B aeinctame npmkasom Ne918 ot 19.09.2017 r., aata ytBepxaeHms: 09.10.2017 r.

MecTo AucuMnAKHbI B CTPYKTYpe yue6HOro nnaHa: bnok 1, obs3atenbHas

Pabouas nporpamma paspabotaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENM BbINYCKHMKA MO HaNpaBieHNIo
(cneumansHocTh): 09.04.01 VIHhopmaTmKa 1 BbIYUCNIUTENIbHASA TEXHUKA

Pa6ouasi nporpamma o6cy»/ieHa Ha 3acefjaHnm Kadeapbi

BT, npoTtokon 3acefaHus Kageaps! Ne8 ot 31.08.2020

YTBepXaeHa Ha CoBeTe (paky/bTeTa aBTOMATUKMN 1 BbIYMC/IMTENBHOM TEXHUKN, NPoToKoN Ne 7 oT 31.08.2020

Pa6ouyto nporpamMmy AUCUUNNHBI paspaboTan:
[OLEHT, K.T.H. Manssko A. A.
3aBepfytoLnii kadeapoi:

[OLEHT, K.T.H. AKnMeHKo A. A.

OTBETCTBEHHbI 32 06pa30BaTe/bHYI0 NPOrpamMmy:

3aBefytowmii Kadeapoin AkMMeHKo A. A.



1. BHelUHwWe TpeboBaHuSA

Tabnuua 1.1
KomneTteHumn
Mpynna
VHanKaTopbl SOCTMXKEHWST KOMMNETEHLMIA
O6LLenpoteccroHanbHble OrlMK-2 CnocobeH pa3pabaTbiBaTb OpUrHaIbHbIE aITOPUTMbI 1 MporpamMmHble CPEACTBA, B
KOMMETEHLMN TOM YUC/e C UCNO/b30BaHEM COBPEMEHHbIX UHTE/NEKTYaSIbHbIX TEXHOOMNIA, ANs
peLueHns NpodiecCoHa/IbHbIX 3aaau
OrlMK-2. 1 3HaTb: COBPEMEHHbIE MH(OPMALMOHHO-KOMMYHUKALMOHHbIE 1
WHTENNEKTYa/IbHble TEXHONOMUW, MHCTPYMEHTa/IbHbIE CPefbl, NPOrpaMMHO-TEXHUYECKNE
nNathopmbl AN15 peLlieHns NPogiecCUoHabHbIX 3a4a4
O6LenpoceccroHanbHble |OMK-5 CrocobeH pa3pabaTbiBaTh 1 MOLEPHU3MPOBATL NPOrPaMMHOE 1 anmnapaTHoe
KOMnNeTeHumn obecneyeHme MHPOPMALIMOHHbLIX M aBTOMATU3MPOBaHHbIX CUCTEM
OlK-5. 2 ¥YMmeTb paspabaTbiBaTb NporpaMmmMHoe 1 annapaTHoe obecneyeHve
WNH(OPMALMOHHBIX 1 aBTOMATU3MPOBAHHbLIX CUCTEM /151 PeLLeHMs NPODECCUOHAbHBIX
3ajay

2. TpeboBaHua HI'TY K nnaHMpyeMbIM pe3ynbTaTaM 06y4YeHUs, COOTHECEHHbIM C
NHAMKaTOPaMu AOCTMXEHNA KOMMETEHLNIA

Tabnuua 2.1

NHAMKaTopbl AOCTVXKEHUS] KOMMNETEHLIWIA

PesynbTaTtbl 06yyeHUA

dopMbl opraHmnzaumm
3aHATUN

OIIK-2. 1 3naTh: coBpeMeHHbIe HHGPOPMAIHOHHO-KOMMYHHKAIHOHHBIE H
HHTEJUIEKTYAJTbHbIE TEXHOJOTHH, HHCTPYMEHTAJIbHbIE Cpe/bl,
MpPOrpaMMHO-TeXHHYIeCKHe INIaT(OPMBI UIsI pelleHAs NPo(ecCHOHATBHBIX
3aga4

1. 3HaTb: COBPEMEHHbIE MH(OPMALIOHHOKOMMYHMKALVIOHHbIE 1
WHTENNEKTYa/bHble TEXHOMOMMW, UHCTPYMEHTa/IbHbIE CPefpbl,
MPOrpaMMHO-TEXHUYECKME NNATHOPMbI 18 PELLIEHNS MPOMECCHOHANbHBIX 33134

JNlekumu; MNpaKTUYeckme 3aHATUS;
CamocTosTeNbHas paboTa

OIIK-S. 2 YMeTh pa3pabaTbIBaTh NPOrpaMMHOE U allllapaTHOe ofecrevyeHne
HH(pOPMANHOHHBIX H ABTOMATH3HPOBAHHBIX CHCTEM JUISI PelIeHusI
npodeccHOHAIBHBIX 3a/1a4

2. YMeTb pa3pabaTbiBaTb NPOrpamMMHOE U annapaTHoe obecrneyeHme
WNH(OPMALIMOHHBIX 1 aBTOMATU3MPOBAHHbIX CUCTEM A5 PeLLeHNs
npodeccnoHaIbHbIX 33134

JNlekumu; MNpaKTUYeckme 3aHATUS;
CamocTosTeNbHas paboTa

3. CofeprkaHue N CTPYKTypa ANCUUMNIIUHDI

Tabnuua 3.1
N3 HuX B AKTUBHBIE NHankaTopsl
Tembl NeKkumii Hacb! (dopme npakT. | 0L oe | AOCTIKeHMs YyebHas fesTe/IbHOCTb

nogr., yac. " | komneTeHuwnii

Cemectp: 3

OupakTunyeckasn efmHuLa: BeefieHne 1 OCHOBHbIE MOHATUSA

1. OCHOBHbIE NOHATUSA

napansensHoro

nporpaMMmnpoBaHuns, 2 0 0 OlK-2.1 |Nekuwna

apXMTEKTYpbl NapasinensbHbIX

BbIYNC/INTE/IbHBIX CUCTEM.

Anpaktuyeckaa egmHuua: TexHonorua OpenMP

2. TexHonornsa NoaLep>KKu

napasinesibHoro 4 0 0 OlK-5.2 |Nlekuma

nporpammuposaHus OpenMP

AupakTuyeckasn egmHuua: TexHonorna CUDA




4, TexHONorna NoALepXKu
napasnensHoro
nporpamMmmmnpoBaHns
rpadmyeckunx NpoLeccopos
CUDA

0 OlK-5.2

Nekunsa

Onaaktudyeckaa eguHuua: Te

xHonorunsa OpenCL

6. TexHonorna noAaepKKu
napannensHoro
nporpaMmmnpoBaHns 4ns
reTeporeHHbIX KOMMbOTEPOB
OpenCL

0 OlK-5.2

Nekuwnsa

Anpaktuyeckaa eguHuua: Te

XHonornsa MPI

8. TexHonormsa NoaLep>KKu
napaJsinensHoro
NnporpamMmmMmnpoBaHnNsa CUCTEM C
pacrnpesenieHHOM NaMATbIO
MPI

0 OlK-5.2

Nekuus

TeMbl NPaKTUYECKUX
3aHATUI

N3 Hux B

Yackbl |dhopme npakT.

noAr., yac.

NHankaTopbl
[OCTVDKEHUA

AKTUBHble
thopMmbl, yac.

KOMMNETEHLUNIA

YyebHasi AesiTeNbHOCTb

CemecTp: 3

AvpakTuyecKkasa eguHuua: Te

xHonorna OpenMP

3. AlIropuTMbl 1 METO/bI
NCMo/b30BaHWA TEXHOOTUN
OpenMP

9 0

K-5.2

OrK-2.1,0r

MpakTnka

Anpaktuyeckada egmHuua: Te

xHonornsa CUDA

5. ANropnTmbl M METObI
MCMO/b30BaHWA TEXHO/IOTUN
CUDA

K-5.2

OMK-2.1,0r

MpakTyKa

AnpakTuyeckaa egmHuda: Te

xHonorna OpenCL

7. ANropuTMbl N METO[bI
NCMosib30BaHWA TEXHOIOTUN
OpenCL

9 0

K-5.2

OlMK-2.1,0r1

MpakTnka

Onpaktuyeckaa egmHuua: Te

XHonornsa MPI

9. ANIrOpnTMbI Y METOfbI
1CNOMb30BaHNA TEXHOIOMUN
MPI B napanfnensHom
NporpaMmmmnpoBaHUN CUCTEM C
pacnpefeneHHo NaMsaTbio

K-5.2

OrK-2.1,0r

MpakTnka

3.2 CamocTosiTeNlbHasi paboTa obyyaroLlerocsi

Tabnuua 3.3
o VIHpKaTopb! Yacbl Ha Yackl Ha
Ne Buabl caMocToATeIbHOM paboThbl JOCTUXKEHNA
< |BbINO/IHEHWE [KOHCYTbTaL N
KOMMNETEeHLU M
Cemectp: 3
1 |PI‘3/Peq)epaT OriK-5.2 50




: Manseko A. A. CaiiT amcumnnnHel «MapannenbHoe NporpaMmMmupoBaHmne» [ANeKTPOHHbIN pecypc] :
[aneKTpoHHbIN yuebHO-MeToAMYecKUA komnnekce] / A. A. MansBsko ; HoBocuG. roc. TeXH. YH-T. -
Hosocnbupck, [2010]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000163730. - 3arn. ¢
akpaHa. KopHees B. [l. MeToaunuyeckue ykasaHUs K Kypcy "Marematumyeckoe obecnedeHme
BbICOKOMPOW3BOANTENbHbBIX BbIYNCUTENBHBIX CUCTEM" [ONEKTPOHHLIN pecypc] : y4ebHO-MeTOANYECKOe
noco6ue / B. [. KopHeeB ; HoBocKG. roc. TexH. yH-T. - HoBocmbupck, [2011]. - Pexxkum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000160466. - 3arn. ¢ 3KpaHa.

2 |r|0,qFOTOBKa K 3aHATMAM |OFI K-2.1 |64 |4

: Manssko A. A. CailT gucumnnuHbl «IMapannensHoe NporpaMmypoBaHme» [3neKTpoHHBbIV pecypc] :
[aneKTpoHHbIN yuebHO-MeToAMYecKuiA komnnekc] / A. A. Manssko ; HoBocu6. roc. TexH. yH-T. -
Hosocunbupck, [2010]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000163730. - 3arn. ¢
JKpaHa.

OrnK-2.1,0MK-

5.2 0 2

3 |MNoparoTtoBka K atTectauum

. KopHees B. [I. MeToguueckue yKazaHus K Kypcy "MaTeMaTnyeckoe obecrneyeHmne
BbICOKOMPOW3BOANTENBHbIX BbIYUCNTENBHLIX CUCTEM" [DNEKTPOHHBIV pecypc] : y4ebHO-MeToANYECKOe
noco6ue / B. [. KopHeeB ; HoBocKG. roc. TexH. yH-T. - HoBocnbupck, [2011]. - Pexxkum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000160466. - 3arn. ¢ 3KpaHa.

3.3 TexHonorunsa oby4yeHns

[lns opraHn3aummn n KOHTPOIA CaMOCTOATENbHOW paboThbl 06yHatoLLMXCH, & TakXKe NPoBejeHNs
KOHCY/bTauuii NPUMEHSIOTCA UH(OPMaLMOHHO-KOMMYHUKALMOHHBIE TeXHonornu (Tabn. 3.4).

Tabnuua 3.4

[eaTensHOCTb VH(hopMaLMOHHO-KOMMYHUKALIMOHHbIE TEXHO/IO K

JINYHbIN TMUNOBOI

ViHhopMnpoBarve cauT:http://dispace.edu.nstu.ru/didesk/course/show/4365

KoHcynbTnpoBaHue e-mail:a.malyavko@corp.nstu.ru

Cpefa 3N1eKTPOHHOro 0by4eHus

KoHTponb HI TY:https://dispace.edu.nstu.ru/ditest/test/index/47530
Pa3melLieHne YUYebHbIX JIN4HbIN TUNOBOWA
MaTepunanos cauT:http://vt.cs.nstu.ru/~malyavko/hpc/index.html
Tabnuua 3.5
AKTUBHbIE N MHTEPAKTMBHbIE (HOPMbI MPOBEAEHNS 3aHATMI
Ne HavmeHoBaHMe aKkTUBHbIX (hOpM

1 |MeToa NpoeKToB:ANITOPUTMbI PELLEHNS CNOXHbIX 3ajay

Kpartkoe onucanne npumenennsi: Heitpounsie cetn

4. NpaBwuia aTTecTaunm obyyaroLmMxecsa no gUcCumnanHe

[na aTTecTaymm obyyatoLmMxcs No AUCLUUNINHE UCNOMb3YeTCs 6anNbHO-PERTUHIOBAs CUCTEMA
(BPC), no3sonsoLLas BbICTaBNATb OLEHKM MO TPaaMLMOHHON LwKane n 15-ypoBHesor ECTS.

Kpatkas nHgopmauus o BPC npvsefeHa B Tabn. 4.1.

Tabnuua 4.1

MuH.

MakcumasibHbIA 6ann
6ann

OugeHMBaeMble BUAbI AESTE/IbHOCTY 06yYatoLLNXCS

CemecTp: 3




IIpaxmuueckue 3anamus: 20 40

PI3/Pegepam: 10 20

Oxzamen: 20 40

KOHTpONMpytoLLme MaTepuaibl - TECTbI

B Tabnuue 4.2 npecTaBieHO COOTBETCTBME (hOPM KOHTPO/IS 3asB/ISieMbIM TPEOOBAHMSAM K
pe3yfbTaTaM OCBOEHUS AUCLUM/INHBI.

Tabnuua 4.2
Kogbl DOopMbI KOHTPO/IA
KOMMeTeH MNHAnKaTopbl JOCTUXEHNSA KOMI‘IETEHLI,VIVI
~ 3awumTta
umn Sk3amer | Mpouee

PI3/P

OMMK-2 1. 3HaTb: coBpeMeHHbIe MH(OPMAaLNOHHO-KOMMYHUKALMOHHbIE 1
OlK-2 |uHTennekTyanbHble TEXHONOMUW, UHCTPYMEHTASbHbIE Cpespl, + +
MPOrpaMMHO-TEXHUYECKME NIATHOPMbI /15 PELLEHNS NPOGECCHOHANBHBIX 3afau

OMMK-5 2. ¥MeTb paspabatbiBaTb NPOrpamMMHOE ¥ annapaTHoe obecneyeHme
OlK-5 |MHhopMaLMOHHBIX M aBTOMaTU3UPOBaHHbIX CUCTEM [NS PeLUeHNUS MPOMECCUOHAMBHBIX [ + + +

3afau

®OH[] OLIEHOYHBIX CPEACTB MO AUCLIMMN/IMHE NPeACTaBNeH B MPUIoXeHWn Ne 1 K paboyeit
nporpamme.

5. Jlutepatypa

OcHOBHas nnTepaTypa

1. Manssko A. A. [lapannensHoe mporpaMMupoBaHue Ha OCHOBe TexHojoruii OpenMP, MPI,
CUDA : yueGHoe mocobue / A. A. MansiBko ; HoBocu6. roc. TexH. yH-T. - HoBocubupck, 2015. -
114, [1] c. : Taba.. - Pexxum moctyma: http://elibrary nstu.ru/source?bib_1d=vtls000215088
2. MansBko A. A. [IporpamMmmHOe oOecrieueHre BEICOKOTTPOU3BOIUTENBHBIX BRIAUCIeHu. Y. 1 :
koHcmekT nekuunii / A. A. Manssko ; HoBocu6. roc. TexH. yH-T. - HoBocu6upck, 2013. - 97, [2] c. :
Wi, Tabm.. - Pexxum moctyna: http:/elibrary.nstu.ru/source?bib_1d=vtls000182343

[ononHuTenbHaa nauTepaTypa
1. MansiBko A. A. CynepkOMIIBIOTEPHI U CHCTEMBL. MyIbTUKOMITBIOTEPEI : [yueOHOe mocobue] / A.
A. Manssko, C. A. Memxynun ; HoBocu0. roc. TexH. yH-T. - HoBocuOupck, 2017. - 61, [3] c. : ui..
- Pexxum nocryma: http://elibrary. nstu.ru/source?bib_1d=vtls000236157
2. MansBko A. A. CynepkoMITbIOTEPBI U CUCTEMBI. MyIbTHITPOLIECCOPHI : [yueOHOe mocooue] / A.
A. Manssko, C. A. MewxkynuH ; HoBocu6. roc. TexH. yH-T. - HoBocuOupck, 2017. - 59, [4] c. : n..
- Pexxum nocryma: http://elibrary. nstu.ru/source?bib_1d=vtls000236337
3. MansBko A. A. CynepKoMIbIOTEPBI U CUCTEMBI. [[0CTpOEHNE BBIYNCTUTETBHBIX KIACTEPOB :
[yueOnOe mocobue] / A. A. Mansieko, C. A. Mermxynun ; HoBocu0. roc. TeXH. yH-T. -

Hosocubupck, 2018. - 93, [2] c. : mi.. - Pesxkxum moctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000238862

NHTepHeT-pecypcsbl

1. BricokonpousBoautensubie Beraucienus Ha WINDOW S-knacrepax [DnexkTpoHHBIN pecypc] :
HH(POPM.-aHATUTUUYECKUI mopTal. — Pexxum goctyma: http:/parallel.ru/. — 3arn. ¢ skpana.

2. O0rauHbIe BEIYUCIEHHS ISl TOCOPTAaHOB [ DIIeKTPOHHEI pecypc| // MunucTepcTBo nudpoBoro
pa3BUTHS, CBSI3U M MAaCCOBBIX KOMMyHUKamii Poccuiickoit @enepamun. - Pesxxum
mocryma: https://minsvyaz.ru/ru/activity/directions/70/. - 3ari. ¢ 3xpana.

6. MeToauueckoe 1 NporpaMMHoe obecriedeHme, MHPOPMaLMOHHbIE TEXHOOM K

6.1 MeToguyeckoe obecrneyeHme




1. Manasko A. A. Caiit nucuuniussl «llapannensHoe mporpaMmmupoBanmey [ DIeKTPOHHBIN
pecypce] : [arexTpoHHBI yueOHO-MeTonuueckuii komruiekc| / A. A. Mansieko ; HoBocu0. roc. TexH.
yH-T. - HoBocuOupck, [2010]. - Pexxum moctymna:
http://elibrary.nstu.ru/source?bib_id=vtls000163730. - 3ara. ¢ 3xpaHa.

2. Kopuees B. JI. Meroanueckue yka3zaHus K Kypcy "Maremarudeckoe o0ecrieueHne
BBICOKOTIPOM3BOIUTEIbHBIX BBIYUCIUTEIBHBIX cUCTeM" [DIEeKTPOHHBIN pecypc] :
yueOHO-MeTonuueckoe rmocooue / B. JI. Kopuees ; HoBocu0. roc. Texs. yH-T. - HoBocuOupCK,
[2011]. - Pesxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000160466. - 3aru. ¢ s3xpaHa.

6.2 Cneumann3npoBaHHOe NporpamMmmHoe obecrneyeHme

1 HaOop KOMITUIATOPOB, AT pa3padoTku mporpamm Ha s3bikax Cu, Cut++, @oprpaH, BKIrOYas
cpencTBo mapamieasHoro nporpammupoBanus OpenMP Free Software Foundation, Inc GCC

2 bubnnoTeka s mapaiieabHbIX BeIYuciaeHnil Aparonckas asaboparopuss MPICH2

3 IlakeT mMpOrpaMMHBIX CPEACTB MapaIETHFHOTO MPOTPaMMUPOBAHUS TPAPUIECKUX TTPOLIECCOPOB
NVIDIA Cucrema nporpammupoBanus CUDA

6.3 NHhopMaLyoHHble TEXHONOrnK

Mpu OCyLLLECTBNIEHIM 06Pa30BaTE/IbLHOIO MPOLECCa Mo ANCLMMNMHE NPUMEHSIIOTCS 3/1EMEHTBI
[VCTaHLIMOHHBIX 06Pa30BaTe/IbHbIX TEXHOMOMNA, a TAKXKe CUHXPOHHOFO U aCUHXPOHHOIO
B3aMO/IEICTBYS B 9/1EKTPOHHOI MHOPMaLIMOHHO-06pa3oBaTe/bHol cpefbl HITTY .

7. MaTepunasibHO-TEXHUYECKOE obecneyeHune

KomnbloTepHbIii Knace

Ne HanmeHoBaHue Ha3HaueHue

1 |KomnbtoTepHbIit kKnacc (KomnbroTepsl BbInonHeHve 3aaHunii Ha NpaKTUYecKume
06befJMHEHbI B JIOKa/IbHYIO CETb C BbIXOLOM B |3aHaATUSA
Internet )




