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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 3acefaHuns kageapbl Ne10 ot 31.08.2021

YTBepXaeHa Ha CoBeTe (paKy/bTeTa aBTOMATUKMN 1 BbIYMC/IMTENBHOM TEXHUKN, NPoToKoN Ne 8 oT 31.08.2021

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

3HaTb COBPEMEHHbIE MHOPMALIMOHHO-KOMMYHUKALIMOHHBIE U UHTENNEKTYa/bHble
TEXHO/MOT NI, COBPEMEHHbIE apPXUTEKTYPbI Napas/eNbHbIX BbIYUCIUTENbHBIX CUCTEM
ON5 PeLleHns NpotheccUoHanbHbIX 3a1a4

JNlekumu; MNpaKTUYeckme 3aHATUS;
CamocTosTeNbHas paboTa

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

YMeTb paspabdaTbiBaTb NPOrpaMmMHoe o6ecrnevyeHre napanienbHbIX
BbIYMC/INTEbHBIX CUCTEM A5 PELLIEHNS NMPOGECCUOHANbHBIX 332y

JNlekumu; MNpaKTUYeckme 3aHATUS;
CamocTosTe/lbHas paboTa

3. CofeprkaHue N CTPYKTypa ANCUUMNIIUHDI

Tabnuua 3.1
. N3 HuX B AKTUBHBIE NHankaTopsl
Tembl nekunmn Yacbl |dopme npakT. o pocTwkenns | YyebHas aesiTe/IbHOCTb
PMbI, yac. o
noAr., yac. KoMneTeHuunn
Cemectp: 3
OupakTryeckasn efmHuua: BeefieHne N OCHOBHbIE MOHATUSA
1. OCHOBHbIe NOHATUSA
napannensHoro
nporpaMMmnpoBaHuns, 2 0 0 OlK-2.1 |Nekuwna
apXMTEKTYpbI NapasinenbHbIX
BbIYNC/INTE/IbHBIX CUCTEM.
Anpaktuyeckaa egmHuua: TexHonorua OpenMP
2. TexHonornsa NoaLep»KKu
napasinesibHoro 4 0 0 OlK-5.2 |Nlekuma
nporpammuposaHus OpenMP

OvpakTtuyeckasn egmHuua: TexHonorna CUDA




4, TexHONorna NoALepXKu

napansienibHoro
nporpamMmmmnpoBaHns 4 0 0 OMK-5.2 |Nekums
rpadmyeckunx NpoLeccopos
CUDA
AupakTtuyeckasn egmHuua: TexHonorma OpenCL
6. TexHO/10rns NOAAeP>KKM
napannensHoro
nporpaMMmnpoBaHmns ans 4 0 0 OlK-5.2 |Nlekuma
reTePOreHHbIX KOMMbIOTEPOB
OpenCL
AnpakTuyeckaa eguHuua: TexHonorua MPI
8. TexHonormsa NoaLep>KKu
napaJsinensHoro
nporpaMMMpoBaHns CUCTEM C 4 0 0 OrMK-5.2 | Nlekyms
pacrnpesenieHHOM NaMATbIO
MPI
TeMbl NPaKTUYECKUX VISHAXB | Axrgupre | VIHAVKATODSI
o Yacbl |thopme npakT. poctwkeHns | YyebHaA AeATENIbHOCTb
3aHATUN noar., yac. (bopMmb1, ac. KOMMNETEHLUNIA A
CemecTp: 3
AvpakTryeckasn egmHuua: TexHonorna OpenMP
3. AlIropuTMbl 1 METO/bI OMK-2.1.0MM
CNO/Ib30BaHUS TEXHONOTN 9 9 2 K52 MNpaKTnka
OpenMP '
Onpaktunyeckaa egmHuua: TexHonorunsa CUDA
5. ANropnTmbl M METObI OMK-2.1.0MM
MCNO/Ib30BaHNA TEXHOI0TU 9 9 2 K-5.2 MpakTnka
CUDA '
OvpakTuyeckasn egmHuua: TexHonorma OpenCL
7. ANropuTMbl N METO[bI OMK-2.1,0M
NCNO/Ib30BaHNA TEXHOI0TU 9 9 2 MpakTnka
K-5.2
OpenCL
Anpaktuyeckas egmHuua: TexHonorusa MPI
9. ANIrOpnTMbI Y METOfbI
MCMOMb30BaHWA TEXHOIOTUN
MPI B napanfnensHom 9 9 2 OI'II}((—_25.12,OI'I MpakTnka

NpPOrpamMM1pPOBaHUM CUCTEM C
pacnpefeneHHo NaMsaTbio

3.1 MNpakTnyecKasa NoAroToBka

Tabnuua 3.2

TeMbl 3aHATUI

dopmbl opraHm3auum

CogepaHue NpaKkTUYeCKO NOATrOTOBKM

3aHATWiA (BnAbl paboT)
1 ANropuTMbI U METOAbI UCMONb30BAHMA Mp BbInonHseT crefytoLime Buabl paboT:
TexHonormn OpenMP paspaboTka napainenbHo NporpamMmbl ¢
1cnonb30BaHMeM TexHonoruv OpenMP
2 ANropuUTMbI 1 METOAbI UCMONb30BAHMA Mp BbInonHseT crefytoLime Buabl paboT:
TexHonorun CUDA paspaboTka napainenbHoM NporpamMmbl ¢
ncnonb3osaHvem TexHonorum CUDA
3 ANropuUTMbI 1 METOAbI UCMONb30BAHMA Mp BbInonHseT crefytoLime Buabl paboT:

TexHonorun OpenCL

paspaboTka napannensHol NporpaMmel
[N TeTeporeHHOro KOMMboTepa ¢
ncnonb3oBaHnem TexHonorun OpenCL




4 ATOPUTMBI M METOABI UCMO/b30BaHUA Mp BbInonHseT cnefytoLLme bl paboT:
TexHonoruv MPI B napannefnibHoM paspaboTka napainenbHo NporpamMmbl ¢
nporpaMMmMpoBaHnn CUCTeEM C NCMoNb30BaHMeM TexHoorum MPI
pacnpeaeneHHON NamsaThbio

3.2 CamocTosTeNbHas paboTa obyyaroLlerocsi

Tabnuua 3.3
o ViHanKaTopbl Yacbl Ha Uackl Ha
No Bunabl camocToATeNbHOM paboThl pocTkerna | - e Loney A TN
KOMMeTeHLW Y 4
CemecTp: 3
1 |Pra/pedepar |OMK-5.2 |50 14

: Manssko A. A. CailT gucumnnuHbl «IMapannensHoe NporpaMmMypoBaHme» [3neKTPoHHBIV pecypc] :
[aneKTpoHHbIN yuebHO-MeToAMYecKUA komnnekce] / A. A. Mansasko ; HoBoCuG. roc. TeXH. YH-T. -
Hosocnboupck, [2010]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000163730. - 3arn. ¢
JKpaHa. KopHees B. [l. MeToanyeckune ykasaHuns K Kypcy "MaTemaTnyeckoe obecrneyeHne
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=vtIs000160466. - 3arn. ¢ akpaHa.

2 |I‘Io,u,r0TOBKa K 3aHATMAM |OI‘I K-2.1 |64 |4

. Manssko A. A. CaitT gucumnnuHel «MapaniensHoe NporpaMMupoBaHmne» [SNeKTPOHHbIN pecypc] :
[aneKTpoHHbIN yuebHO-MeToAMYecKuiA komnnekc] / A. A. Mansgko ; HoBocu6. roc. TexH. yH-T. -
Hosocunbupck, [2010]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000163730. - 3arn. ¢
JKpaHa.

OrK-2.1,0r1K-

5.2 0 2

3 |MoaroToBka K aTTeCTaLum

: KopHees B. [I. MeToguueckue ykasaHus K Kypcy "MaTeMaTnyeckoe obecrneyeHune
BbICOKOMPOW3BOANTENbHbLIX BbIYMCANTENBHBIX CUCTEM" [DNEKTPOHHLIN pecypc] : y4ebHO-MeTOANYECKOe
noco6ue / B. [. KopHeeB ; HoBocK6. roc. TexH. yH-T. - HoBocnbupck, [2011]. - Pexxkum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000160466. - 3arn. ¢ 3KpaHa.

3.3 TexHonorusa oby4veHns

[ns opraHnsaumm 1 KOHTPOA CaMOCTOATE/TIbHOM paboThbl 00yYaroWmMxcs, a TakxKe NPoBeAeHNs
KOHCYNbTaLuiA NPUMEHSIOTCA MHPOPMAaLMOHHO-KOMMYHMKALMOHHBIE TeXHOOrK (Tabn. 3.4).

Tabnuua 3.4

[esTenbHOCTb VIH(hopMaLMOHHO-KOMMYHUKALMOHHbIE TEXHOMOM N

JINYHbBIN TMNOBOI

Vi(hopMnpoBarve canT:http://dispace.edu.nstu.ru/didesk/course/show/4365

KoHcynbT1poBaHue e-mail:a.malyavko@corp.nstu.ru

Cpefia 3NeKTPOHHOI0 06yYeHUs

KoHTpO/b HI TY:https://dispace.edu.nstu.ru/ditest/test/index/47530
Pa3melLieHne yYebHbIX JINyHbIN TUNOBOWA
MaTepuranos cauT:http://vt.cs.nstu.ru/~malyavko/hpc/index.html
Tabnuua 3.5
AKTUBHbIE N MHTEPAKTMBHbIE (HOPMbI MPOBEAEHNS 3aHATUI
Ne HanmeHoBaHWe aKTUBHbIX )opMm

1 [MeToA nNpoeKToB: A/ITOPUTMbI PELLEHNs CMOXHbIX 3ajay

KpaTtkoe onucanne npumenennsi: Heitponnsie cetn




4. MpaBuna aTTecTaLum 06y4aroLLmMXcs Mo ANCLUUMINHE

[ns atTecTaymmn obyyarowmxca no AUCUMNINHe Ucnonb3yeTcs 6anbHO-penTUHIOBas cUcTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKW MO TPaaULMOHHOM LWKane n 15-ypoBHeBoi ECTS.
KpaTkasi nHcopmaumsi o bBPC npumsegeHa B Tabn. 4.1.

Tabnuua 4.1
MuH. o
OueHMBaeMble BUbI JeSATENIbHOCTY 00y4atoLLMXCS 6 MakcrMasbHbIl 6ann
Cewmectp: 3
IIpakxmuueckue 3anamus: 20 40
PI3/Pegpepam: 10 20
Oxsamen: 20 40

B Tabnuue 4.2 npefcTaB/ieHO COOTBETCTBIE POPM KOHTPO/IS 3asiB/IsieMbIM TPE6OBAHUAM K
pe3ynbTaTaM OCBOEHMS AUCLUNVHBI.

Tabnmua 4.2
Dopmbl
Koab! . KOHTPOSIS
KoMneTeH MNHaMKaTopbl JOCTUMXEHNSA KOMMNETEHLUM
i 3awmTa
unn OK3ameH

Pr3/P

OrK-2 1. 3HaTb: COBPEMeHHbIE MH(OPMALIMOHHO-KOMMYHUKALMOHHbIE U MHTENNEKTYarbHbIe
OlMK-2 | TexHONOrnmM, MHCTPYMEHTabHbIE CPEfbl, MPOrPaMMHO-TEXHUYECKIE NAATHOPMbI A1 + +
peLLeHUs NPOeCCMOHabHBIX 3aau

OrlMK-5 2. ¥YmeTb paspabaTbiBaTb NpOrpaMmMHoe 1 annapaTHoe obecneyeHme

OnK-5 MHAOPMALMOHHBIX 11 aBTOMATU3MPOBAaHHbIX CUCTEM /151 PeLLeHns NPodeccOHabHbIX 3a4au

®OH/, OLIEHOYHbIX CPEACTB MO AMCLIMMIMHE NPeACTaBNeH B NpunoXeHnn Ne 1 K paGoyei
nporpamme.

5. Jlutepatypa

OcHoBHas nMuTepaTypa

1. Manssko A. A. [lapamnensHOe mporpaMmMupoBaHue Ha ocHOBe TexHojoruit OpenMP, MPI,
CUDA : yueGHOe mocobme / A. A. Manssko ; HoBocu6. roc. TexH. yH-T. - HoBocubupck, 2015. -
114, [1] c. : Tadm.. - Pexxum gocrtyma: http://elibrary.nstu.ru/source?bib_id=vtls000215088
2. Manssko A. A. [IporpamMmmHOe oOecrieueHre BEICOKOTTPOU3BOAUTENbHBIX BRraucaeHu. Y. 1 :
KoHcIekT Jekmuii / A. A. Mansasko ; HoBocu6. roc. TexH. yH-T. - HoBocubupck, 2013. - 97, [2] c. :
ui., Ta0.. - Peskxum moctyma: http:/elibrary.nstu.ru/source?bib_id=vtls000182343

[lononHuTeNbHas ninTepaTypa
1. Manseko A. A. CynepKOMIIBIOTepEI U CUCTEMBL. MyIbTHKOMITBIOTEPHI : [yaeOHOoe mocodue] / A.
A. Mamssko, C. A. MewxkymuH ; HoBocu6. roc. TexH. yH-T. - HoBocubupck, 2017. - 61, [3] ¢. : n..
- Pexxum gocrtyma: http://elibrary.nstu.ru/source?bib_id=vtls000236157
2. Mansieko A. A. CynepKkOMITbIOTEPHI U CHCTEMBI. MyIbTHUITPOLIECCOPHI : [yueOHOe mocobue] / A.
A. Mamssko, C. A. MewxkymuH ; HoBocu6. roc. TexH. yH-T. - HoBocuOupck, 2017. - 59, [4] c. : n..
- Pexxum gocrtyma: http://elibrary.nstu.ru/source?bib_i1d=vtls000236337



3. Manssko A. A. CynepkoMIbrOTepsl U CUCTeMBL. [locTpoeHre BEIYMCTUTENbHBIX KJIACTEPOB :
[yueOnoe mocobue] / A. A. Mansieko, C. A. Memxkynun ; HoBocub. roc. TexH. yH-T. -
Hosocubupck, 2018. - 93, [2] c. : ui.. - Pesxxum moctyma:
http://elibrary.nstu.ru/source?bib_id=vtls000238862

VIHTepHeT-pecypchbl

1. BeicokonponspoautenbHblie BerauciaeHus Ha WINDOWS-knmactepax [OnexkTpoHHEI pecypc] :
uH(OpM. -aHaTUTHYECKuUIT TopTai. — Pesxum moctyma: http://parallel.ru/. — 3arm. ¢ sxpaHa.

2. O0OnauHble BEIYUCIEHHS U1 TOCOPTaHOB [ DeKTpoHHBIN pecypc]| / MunuctepctBo uudpoBoro
pa3BUTHS, CBSI3M U MacCCOBBIX KOMMyHUKanuii Poccuiickoit @enepamun. - Pesxxum
mocryna: https://minsvyaz.ru/ru/activity/directions/70/. - 3ari. ¢ 3xpaHa.

6. MeToanyeckoe n nporpaMmHoe obecrneyeHne, UHPOPMaLMOHHbIE TEXHO10r UK

6.1 MeToauyeckoe obecrneyeHme

1. Manasko A. A. Caiit nucuuniussl «llapannensHoe mporpaMmmupoBanney [ DIeKTPOHHBIN
pecypc] : [3aexTpoHHBI yueOHO-MeToanueckuii komruiekc] / A. A. Mansisko ; HoBocu0. roc. TexH.
yH-T. - HoBocubupck, [2010]. - Pexxum moctymna:
http://elibrary.nstu.ru/source?bib_id=vtls000163730. - 3ar. ¢ 3xpaHa.

2. Kopnees B. JI. MeTtonnyeckue yka3aHus kK Kypcy "Marematudeckoe obecrieueHme
BBICOKOITPOM3BOAUTETBHBIX BBIYUCIUTEIBHBIX CUCTEM" [DIEKTPOHHBIN pecypc] :
yueOHO-MeTonuueckoe mocooue / B. /. Kopuees ; HoBocu0. roc. Texs. yH-T. - HoBocuOupck,
[2011]. - Pesxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000160466. - 3aru. ¢ s3xpana.

6.2 Cneumann3npoBaHHOe NporpamMmmHoe obecrneyeHme

1 HaGop KOMIUIATOPOB, AT pa3paboTku mporpamm Ha si3bikax Cu, Cut++, @opTpan, BKIrOUas
cpencTBo napamieasHoro nporpammupoBanns OpenMP Free Software Foundation, Inc GCC

2 bubnmoTeka A1 TapauleNIbHBIX BRIUUCIEHNN AparoHckas naboparopusst MPICH2

3 [MakeT mpOrpaMMHBIX CPEACTB MAPaUIETFHOTO MPOrPAMMUPOBAHUS TPAQHUECKUX TPOIIECCOPOB
NVIDIA Cucrema nporpammupoBanuss CUDA

6.3 NHhopMaLyoHHble TEXHONOornn

Mpw ocyLecTBNeHMN 06pa3oBaTeNbHOrO NpoLecca Mo AUCUMNANHE NPUMEHSIOTCS 3/1EMEHTI
AVCTaHLMOHHBIX 06pa30BaTe/ibHbIX TEXHOJONMMiM, @ TaKXe CUHXPOHHOTO Y aCUHXPOHHOIO
B3aMMO/ENCTBUA B 3NEKTPOHHOIN MH(OPMaLMOHHO-06pa3oBaTenibHoM cpeabl HITY.

7. MaTepuanbHO-TeEXHUYECKOE 0becneyeHune

KomnbloTepHbiIii Knace

Ne HanmeHoBaHue Ha3HaueHue

1 |KomnbtoTepHbIin kKnacc (KomnbloTepsl BbINonHeHve 3aaHunii Ha NpakTUYecKume
00beVHEHDI B /IOKA/IbHYHO CETb C BIXOLOM B |3aHadATUA
Internet )




