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Paboyas nporpammMa cocTas/ieHa Ha OCHOBaHWM (PefepaibHOro rocyAapCcTBEHHOro 06pa3oBaTe/lbHOro
CTaHAapTa BbicLLero obpasoBaHus No HanpasneHuto (cneynansHocTu): 09.04.01 NHgopmaTrKa 1
BblYUCNUTENIbHAA TEXHUKA
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Paboyas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENN BbINYCKHUKA MO HanpaBfeHNIO
(cneumansHocTh): 09.04.01 MiHhopmaTuKa 1 BbIYUCIUTENIbHAS TEXHMKA
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1. BHelUHwWe TpeboBaHuSA

Tabnuua 1.1
KomneTteHumn
Mpynna
VHanKaTopbl SOCTMXKEHWST KOMMNETEHLMIA
O6LLenpoteccroHanbHble OrlMK-2 CnocobeH pa3pabaTbiBaTb OpUrHaIbHbIE aITOPUTMbI 1 MporpaMMHble CPEACTBa, B
KOMMETEHLMN TOM YUCNEe C UCNONb30BaHNEM COBPEMEHHbIX MHTENIEKTYa/IbHbIX TEXHOMOMIA, ANA
peLueHns NpodiecCoHa/IbHbIX 3aaau
OrlMK-2. 1 3HaTb: COBPEMEHHbIE MH(POPMALMOHHO-KOMMYHUKALMOHHbIE U
WHTENNEeKTYa/IbHble TEXHONOMUW, MHCTPYMEHTaIbHbIE CPefbl, MPOrpaMMHO-TEXHUYECKIME
nNathopmbl 4715 peLlieHns NPodeccMoHabHbIX 3aaad
ObLenpoceccroHanibHble [OMK-5 CriocobeH paspabaTbiBaTh 1 MOEPHI3MPOBATH NPOrPaMMHOE 1 anmnapaTHoe
KOMNeTeHunn obecneyeHme MHPOPMaLMOHHbIX U aBTOMATWU3MPOBaHHbIX CUCTEM
OrlK-5. 2 ¥YMmeTb paspabaTbiBaTb NPOrpaMMHOe 1 annapaTHoe obecrneyeHmne
VNH(OPMALMOHHBIX 1 aBTOMATU3MPOBAHHbIX CUCTEM /151 PELLIEHMS NPODECCUOHANTbHBIX
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 MHPOPMALMOHHOKOMMYHUKALIMOHHbIE 1
WHTENNEKTYa/IbHble TEXHOMOMMW, UHCTPYMEHTa/bHbIE Cpefpbl,
MPOrpaMMHO-TEXHUYECKUE NNATHOPMbI A5 PeLLeHNs MPOhecCUOHaNbHbIX 3a1a4

JNlekumu; MNpaKTUYeckme 3aHATUS;
CamocTonTenbHas paboTa

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

2. YMeTb paspabaTtbiBaTh MPOrpaMMHOE 1 annapaTHoe o6ecneveHne
NH(OPMAaLMOHHBIX U aBTOMATU3MPOBaHHbIX CUCTEM /151 PELLIEHMS
npodeccnoHaIbHbIX 33134

JNlekumu; MNpaKTUYeckme 3aHATUS;
CamocTonTenbHas 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

nporpaMMnpoBaHus, 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

nporpammupoBaHna OpenMP

AupakTuyeckasn egmHuua: TexHonorna CUDA




4, TexHONorna NoALepXKu
napasnensHoro
nporpamMMrpoBaHuns
rpadmyeckunx NpoLeccopos
CUDA

0 OlK-5.2

Nekunsa

Onaaktudyeckaa eguHuua: Te

xHonorunsa OpenCL

6. TexHonorna noAaepKKu
napannensHoro
nporpaMmmpoBaHmns 4Jis
reTeporeHHbIX KOMMbIOTEPOB
OpenCL

0 OlK-5.2

Nekuwnsa

Anpaktuyeckaa eguHuua: Te

XHonornsa MPI

8. TexHonormsa NoaLep>KKu
napaJsinensHoro
NnporpamMmMmMpoBaHuns CUCTEM C
pacrnpesesieHHOM NamMATbio
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. AIropuTMbI 1 METOZbI
NCMo/b30BaHWA TEXHOOTUN
OpenMP

9 0

K-5.2

OrK-2.1,0r

MpakTnka

Anpaktuyeckada egmHuua: Te

xHonornsa CUDA

5. ANropnTMbl U MEeTOofbI
MCMO/b30BaHWA TEXHO/IOTUN
CUDA

K-5.2

OMK-2.1,0r

MpakTyKa

AnpakTuyeckaa egmHuda: Te

xHonorna OpenCL

7. ANropuTMbl U METOAbI
NCMosib30BaHWA TEXHOIOTUN
OpenCL

9 0

K-5.2

OlMK-2.1,0r1

MpakTnka

Onpaktuyeckaa egmHuua: Te

XHonornsa MPI

9. ANIropnTMbI U MeTObI
1CNOMb30BaHNA TEXHOIOMUN
MPI B napannensHom
NporpaMmmMnpoBaHUN CUCTEM C
pacrnpefeneHHo NamMaTbio

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 amcumniunHel «MapannienbHoe NporpamMMmpoBaHme» [NeKTPOHHbIN pecypc] :
[aneKTpOoHHbIN yuebHO-MeTOoAMYeCKUIA Komnnekce] / A. A. MansBsko ; HoBOCKO. 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 "Marematuyeckoe obecrneveHme
BbICOKOMPOW3BOANTENbHbBIX BbIYNCIUTENBHBIX CUCTEM" [DNEKTPOHHLIN pecypc] : y4ebHO-MeToLMYECKOe
noco6ue / B. [. KopHeeB ; HoBOCKG. roc. TexH. yH-T. - HoBocmbumpcek, [2011]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000160466. - 3arn. ¢ 3KpaHa.

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

: Manssko A. A. CailT gucumnnuHel «lMapannensHoe NporpaMmMmMpoBaHie» [SNeKTPoHHBIN pecypc] :
[aneKTpOHHbIN yyebHO-MeToAMYecKuiA komnnekc] / A. A. MansBko ; 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 obecreyeHune
BbICOKOMPOW3BOANTENbHbIX BbIYUCANTENBHBIX CUCTEM™ [DNEKTPOHHBIN pecypc] : y4ebHO-MeToAMYecKoe
noco6ue / B. . KopHeeB ; HoBOCKG. roc. TexH. yH-T. - HoBocmbumpck, [2011]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000160466. - 3arn. ¢ 3KpaHa.

3.3 TexHonorunsa oby4yeHns

[lns opraHn3aummn n KOHTPOIA CaMOCTOATENbHOW paboThbl 06yHatoLLMXCH, & TaKxKe NPoBeAeHNs
KOHCy/bTauuii NPUMEHSIIOTCH UH(OPMaLVOHHO-KOMMYHWUKaLNOHHbIE TeXHoorum (Tabsn. 3.4).

Tabnuua 3.4

[eaTensHOCTb VH(hopMaLMOHHO-KOMMYHUKALIMOHHbIE TEXHO/IO K

JINYHbIN TMUNOBOI

ViHhopMnpoBaHve 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 y4ebHbIX JIN4HbIN TUNOBOWA
MaTepuanios cauT:http://vt.cs.nstu.ru/~malyavko/hpc/index.html
Tabnuua 3.5
AKTUBHbIE N MHTEPAKTMBHbIE (HOPMbI MPOBEAEHNS 3aHATWI
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 AUCUUNINHE UCNOMb3YeTCs 6anNbHO-PERTUHIOBAs CUCTEMA
(BPC), no3sonsoLLas BbICTaBNATb OLEHKM MO TPaaMLMOHHON LwKane n 15-ypoBHesor ECTS.

Kpatkas nHpopmaums o bPC npvseseHa B 1abs. 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

B Tabnuue 4.2 npenctas/ieHO COOTBETCTBME POPM KOHTPO/IA 3asB/IieMbIM TPebOBaHUAM K
pesynibTatam OCBOEHMUS AUCLUMINHDI.

Tabnuua 4.2
Dopmbl
Kogpbl o KOHTPO/IA
KOMMeTeH MNHANKATOPbI AOCTUXKEHUA KOMMNETEHLNI
< 3awmTa
umn OK3ameH

Pra/p

OrlMK-2 1. 3HaTb: CoBpeMeHHbIe MHPOPMaLMOHHO-KOMMYHUKALMOHHBIE U UHTENNEKTYa/IbHbIe
OlMK-2 | TexHonornm, MHCTPYMeHTasIbHbIE Cpefbl, MPOrpaMMHO-TEXHUYECKME NNaThopMbl 4J15 + +
peLLeHuns MpodeccMoHabHbIX 3ajay

OMMK-5 2. ¥MeTb pa3pabatbiBaTb NporpaMMHOE 1 annapaTHOe obecrneyeHne

MNK-
O 5 VIH(pOpMaLI.VIOHHbIX M aBTOMaTU3NPOBaHHbIX CUCTEM ANA PEeLUEHNA I'IpO(*)eCCVIOHaJ'IbeIX 3afad

®OH[, OLEHOYHBIX CPEACTB MO AVUCLMNMHE NPeACTaBNeH B NpunoxeHnn Ne 1 K pa6oyeii
rnporpamme.

5. Jlutepatypa

OcHOBHas nnTepaTypa
1. Manssko A. A. [TapannensHoe mporpaMMupoBaHue Ha ocHOBe TexHosoruii OpenMP, MPI,
CUDA : yue6HOe mocobue / A. A. Manseko ; HoBocu®. roc. TexH. yu-T. - HoBocubupck, 2015. -
114, [1] c. : Tabx.. - Pexxum moctyma: http://elibrary.nstu.ru/source?bib_id=vtls000215088
2. Manseko A. A. [IporpamMmmHOe oOecrieueHre BBICOKOITPOU3BOIUTENBHBIX BRIUUCIeHud. Y. 1 :
KoHCTeKT Jiekumii / A. A. Mansieko ; HoBocu0. roc. TexH. yH-T. - HoBocubupck, 2013. - 97, [2] c. :
ui., Ta0m.. - Pesxxum moctyma: http:/elibrary.nstu.ru/source?bib_id=vtls000182343
[lononHUTeNbHas nnTepaTypa
1. MansBko A. A. CynepkOMITBIOTEPHI U CHCTEMBI. MyIbTUKOMITBIOTEPHI : [yueOHOe mocobue] / A.
A. Manssko, C. A. Memxynun ; HoBocu0. roc. TexH. yH-T. - HoBocuOupck, 2017. - 61, [3] c. : ui..
- Pesxmm nocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000236157
2. MansBko A. A. CyrepKkOMITBIOTEPHI U CUCTEMBI. MyIbTHITPOLIECCOPHI : [yueOHOe mocooue] / A.
A. Manssko, C. A. Memxynun ; HoBocu6. roc. TexH. yH-T. - HoBocuOupck, 2017. - 59, [4] c. : ui..
- Pexxmm nocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000236337
3. MansiBko A. A. CynepKoMIbIOTEPBI U CUCTEMBI. [0CTpOEHNE BBIYNCIUTETBHBIX KIACTEPOB :
[yueGHOe mocobue] / A. A. Mansasko, C. A. MewxynuH ; HoBocu0. roc. TeXH. yH-T. -
Hosocubupck, 2018. - 93, [2] c. : mi.. - Pesxxum moctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000238862
NHTepHeT-pecypchl
1. BeicokonponssoautensHbie Berauciaenus Ha WINDOWS-knactepax [ DnekTponHBI pecypc] :
uHdopM. -aHaTMTHYECKUI TTopTait. — Peskum moctyma: http://parallel.ru/. — 3arn. ¢ sxpana.
2. O0rauHbIe BBIYUCIIEHHSI ISl TOCOPTAaHOB [ DIIeKTPOHHEIH pecypc] // MununctepcTBo nudpoBoro
pa3BUTHS, CBSI3U U MAaCCOBBIX KOMMyHUKarmii Poccuiickoit @enepamuu. - Pesxxum
nmocryma: https://minsvyaz.ru/ru/activity/directions/70/. - 3ara. ¢ skpana.

6. MeToauyeckoe 1 NporpaMMHoe obecreveHme, MHHOPMaLMOHHbIE 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 OCyLLECTBNIEHIM 06PA30BATENbHOIO MPOLECCA MO ANCLMMNMHE NPUMEHSIHOTCS AN1EMEHTbI
[VCTaHLIMOHHBIX 06Pa30BaTe/IbHbIX TEXHOMOMNA, a TAKXKe CUHXPOHHOFO U aCUHXPOHHOIO
B3aMO/IEICTBYS B 3/1EKTPOHHOI MHOPMaLIMOHHO-06pa3oBaTe/bHOl cpefbl HITTY .

7. MaTepunasibHO-TEXHUYECKOE obecneyeHune

KomnbloTepHbIii Knace

Ne HanmeHoBaHue Ha3HaueHue

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




