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PaccMoTpeHa 1 pekoMeHA0BaHa K MCrMo/b30BaHUIO B y4e6HOM npouecce Ha 2021/2022
yuebHbI rof 6e3 N3MeHeHNIn™
MNpoTokon 3acegaHnA Kadeapbl Nod o1 15 nioHA 2021 r

PacCMOTPEHO 1 PEKOMEH[OBAHO K WCMOMb30BaHUIO B Y4e6HOM rMpoLiecce Ha

/ YUeOHbIN Fof, C U3MEHEHWSMU (CM. INCT U3MEHEHWIA)**
MpoToKon 3acefaHnA Kadenpobl oT__ . .20 Ne _
* 3anonHAeTca Mpu eXerogHoM MepecMOTpe MporpaMmbl, €c/ii B Heé He BHECEeHb!
M3MeHeHNs

** 3aMofHseTcs NpY eXerogHoM MepecMoTpe MPOrpaMMbl, €C/IM B HEeE BHECEHbI
N3MEHEHUS]



1. Uenb v 3agavv 0CBOEHUA ANCLUNINHbI
Llenb AMCcUMNAMHBI - U3yYeHUe METOAOB W TEXHOMOMMU MapaifiefibHbIX BbIYUCIEHUIA 1

MPUMEHeHWe VX 415 PeLleHUs 3ala4 aHan3a AaHHbIX 1 MaTeMaTUYeCKOro MOAENMPOBaHUS.

OCHOBHbI€ 3aa4n ANCUUN/INHbI:

N3yunTb apxXuTeKTypbl napannenbHbIX BbIYMCAUTENbHBIX CUCTEM.
MO3HaKOMUTL C KOHLIENLMER napanienbHOro NporpaMmMupoBaHus.
OCBOUTb TEXHOMOT UM MHOTOMOTOYHOIO MPOrPaMMUpPOBAHNS.
OCBOUTbL TEXHOMOM UM NporpaMmmnpoBaHuns GPU.

2. MeCTO AUCUMM/IMHBI B CTPYKTYPE OCHOBHOI NMpodeccnoHanbHol 06pasoBaTesibHoi

nporpammb

,ﬂ,I/ICLU/II'I!'II/IHa «Pacnpe,u,eneHHble BblYNCNEHNA U MPUNOXKEHNA» OTHOCUTCA K ANCUUNTUHAM

no BbIGOPY OCHOBHOW NpotecCcMoHanbHOW 06pa3oBaTe/ibHON NPOrpaMMbl.

N3yyeHne AMcUMNAnHbI TPeGYeT BXOAHbIX KOMNETEHLMI, 3HAHWIA, YMEHWIA 1 HaBbIKOB,

NpeAyCMOTPEHHbIX CMeAYOLWMMU Kypcamm:

VHpopmaTmnka 1 nporpammmnpoBaHue

OnepawlynoHHbIe ¥ TeNeKOMMYHUKaLMOHHbIE CUCTEMbI
WNH®hopMaLMOHHbIE CUCTEMBI U TEXHONOT U

O6paboTKa, aHaNN3 1 XpaHeHWe LaHHbIX
MpoekTnpoBaHue 6a3 faHHbIX

MapannienbHo ¢ ANCUUNAVHOW NAET U3yyeHne AUCUUMINH:
OCHOBbI NMPOLLECCOB BHEAPEHUS MH(OPMALMOHHBIX CUCTEM
MporpamMmmHas UH>eHepus

Pa3paboTka nHTepeincos

"eoMH(opMaLOHHOe yNpaB/ieHne puckamu
MpoeKkTNpoBaHNe MHHOPMALNOHHBIX CUCTEM

eOVMH(OPMALNOHHbIE CUCTEMBbI
AucumnnnHa sensieTcs 6a30BOiA A1 HAMMCAHWS BbIMYCKHOW KBa/IM(UKALIMOHHON paboThbl.

3. MNepeyeHb NNaHMpPYyeMbIX Pe3y/ibTaToB 06yYeHUs

Mpouecc n3yyeHUs AUCLUNIVHBI Hanpas/eH Ha (hopMMpoBaHMe KomneTeHuun MK-11

Tabnmua 1
MpodeccroHanbHble KOMMETEHL MM

Ko n HanmeHoBaHme

Koa n HanmeHoBaHwue PesynbTaTbl 06y4YeHUS

NpotheccMoHaNbHOM NHAMKaTOpa LOCTUXKEeHUA
KOMMNETEHLUM npogeccruoHanbHoOM
KOMMNETeHLUNMU
MK-11. CnocobeH MK-11.1. Mcnonb3yetr 3Hartb: cTaH4apThl
NPOeKTMPOBaTb cyLlecTBytoLine TUNOBbIE  PacnpefeNieHHbIX
nporpaMmmHoe peLueHuns 7 WabMoHbl  UH(OPMALMOHHBIX CUCTEM;
obecneyeHue NPOEKTMPOBAHUS MPOrPaMMHOI0  apXUTEKTypy COBPEMEHHbIX
obecneyeHus NH(OPMaLMOHHBIX
MK-11.2. MpuMeHAET METOAbI U BbIYNCANTENbHBIX CUCTEM;
cpefcTBa MPOEKTMPOBAHUSA Teopuio LOKYMEHTUPOBaHWSA
nporpaMmMHoro  obecneyeHus, WHHOOPMALMOHHBLIX CUCTEM

CTPYKTYP [aHHbIX, 6a3 AaHHbIX,
NporpaMmHbIX HTepdelicoB

OCHOBbI co3paHns
napannenibHbIX aJIrfoOPNTMOB

MK-11.3. Micnonb3yet pbIHOK nporpammMHo-
NPVHLUMMBLI U BUAbl NMOCTPOEHUA TEXHWYECKUX CPeLCTB
apXUTEKTYPbI nporpaMMHOro  YMertb: 1NcnonbL30BaTb
obecrneyeHus

HOPMaTVMBHO-NPaBOBbIE



4, CTpPYKTypa n cofep>XaHune AUCUUNINHbI

4.1. O6beM AUCUMNNUHBI

OOKYMEHTbI, MeXAyHapoAaHble U
OTeYeCTBEeHHble CTaHAapTbl B
obnactu NH(OPMAaLMOHHBIX
CUCTEM Y TEXHONOT WA
MCNonb30BaTb  NapanfiefibHble
a/IrOpUTMbI npw
NPOeKTUPOBaHNK
NHHOPMALMOHHBIX CUCTEM
AOKYMEHTMPOBATb NPOLECChI
NPUMEHSATb napannenbHble
anropuTMbl  NpU  NOCTPOEHMM
MPOEKTHbIX PELLEHNI

aHa/M31pPoBaTh PbIHOK
MH(OPMALMOHHBIX MPOALYKTOB C
napannesnbHow 06paboTKoii
[aHHbIX

Bnagetb: HaBblKaMu

(hopMmpoBaHMs TpeboBaHUN K
NHOPMALMOHHON cucTeMe
CNOCOBGHOCTLID MOENNPOBaTbL U
NPOEKTMPOBaTb CTPYKTYpbI
[aHHbIX U 3HaHWIA, NpUKNagHble
1 MH(OPMALMOHHbIE MPOLLECChI
HaBblKamMy CO3JaHus Mogenein
NH(OPMALMOHHBIX CUCTEM
TEXHO/IOTMEe  MHOrOMNOTOYHOrO
nporpammmnpoBaHus

cnocobamn  aHaim3a  pblHKa
NH(OPMALMOHHBIX NPOLYKTOB B
obnacTu napannenbHoro
NporpamMmMupoBaHus;

O6bem AuCLMNINHBI COCTaBNAET 8 3a4eTHble eAnHNULbI, 288 akaieMUYecKnX Yaca.

Tabnmua 2

O6beM AMCLMNAVHBI MO BUAAM YUYeOHbIX 3aHATUIA B aKaeMUYECKMX Yacax

O61BEM ANCUMUNNHBI

Bcero vacoB
3a04Has opma

06y4yeHuns
O6beM ANCUUNNUHbI 288
KoHTakTHaa paboTta oby4darowmxcs ¢ npenogasatenem (no 20
BMAaM ayAuMTOPHbIX Y4eOHbIX 3aHATUIA) - BCEro:

B TOM uuche: -
nekunn 8
3aHATUA CEMUHAPCKOro TUMa: 12
nabopaTopHble 3aHATUSA

CamocToaTenbHasa pabota (ganee - CPC) - Bcero: 268

B TOM YWCIE:
KypcoBasi pa6oTa



KOHTpO/bHas paboTa
Bug npoMexxyTOUHOI aTTecTaumm

4.2. CTpyKTypa AUCUMNANHbI

No Paspen
ANCUUNNUHbBI

1. BeegeHve B
OCHOBbI
napannenu3ma

2. MHoronoTouHoe
nporpaMmm1poBaH
Ve

3. TMapannensHoe
nporpamMmMm1poBaH
1e Ha 0CHoBe
TeXHOMornm
OpenMP

4. TlapannensHoe
nporpaMmm1poBaH
1e Ha OCHOBE
TexHosoruy MPI

5. lporpamMmmnpoBaH
ve pns GPU

6. TeHaeHUMN
pasBUTYA
COBPEMEHHbIX

NH(PaCTPYKTYpH
bIX PELLEHNI

nTOoro

Kypc

4

Buabl yuebHow
paboThbl, B T.u.

caMocTosiTeNlbHas
pa6oTa
CTYAEHTOB, Yac.
(3]
s
X
s 8% ¢
g IE o
[ E I C
= 3Z8
o
C
1 2 44
1 2 44
2 2 45
1 2 45
1 2 45
2 2 45
8 12 268

PopMbl TEKYLLETO
KOHTpPO/A
yCneBaemMocTun

YCTHbIIi onpoc

YCTHbIA onpoc nepes
BbINO/IHEHWEM
NPaKTUYeCcKoiA
paboTbl, OTYET M0
NPaKTUYECKOIA
pabote

YCTHbIA onpoc nepeq
BbINO/IHEHWEM
NPaKTUYECKOIA
paboTbl, OTYET M0
NPaKTNYeCKOiA
paboTe

YCTHbI1 onpoc nepeg
BbINO/IHEHVEM
NPaKTNYeCcKOiA
paboTbl, OTYET M0
NPaKTNYeCKOiA
paboTte

YCTHbII onpoc nepes,
BbINO/IHEHVEM
NPaKTUYeCcKoi
paboTbl, OTYET M0
NPaKTUYeCcKoi
paboTte

YCTHbI onpoc,

[0KNapl

CTpyKTypa AUCLUMNINHBI 4715 3204HOM (HOPMbI 06YyUeHMs

JK3ameH
Tabnmua 3
dopmupyemble  NHpmMKaTt
KOMMeTeHLUNN opbl
LOCTVKEH
ms
KOMTIEeTeH
Lui
MNK-11 MK-11.2.
MNK-11 MK-11.1.
MNMK-11 MK-11.1.
MNK-11 MK-11.2.
MNK-11 MK-11.2.
MNMK-11 MK-11.3.



4.3. CogeprkaHue pasfenos ANCLUUNINHbI

BBefeHVe B OCHOBbI napasnnesmsma

OCHOBHble  NPUHUWMBLI U OCOBEHHOCTM  pacnpefiesieHHbIX CUCTEM.  TexHonoruu
pacnpefenieHHbIX MPUNOXEHWA. Knaccugumkaums u - UCTOPUS  pasBUTUA  pacnpefesieHHbIX
BbIYNCNUTENbHBIX CUCTEM. TpeboBaHUA K CpeAcTBaM M MeTodaM pacnpefeneHHbIX BbIYUCIEHWA.

MaTemaTnyeckme OCHOBbI MNapaienbHbIX BbIYUCIEHWUA. APXUTEKTYpa COBPEMEHHbIX
napannefibHblX BbIYUCAUTENbHBIX CUCTEM. ACMEKTbI Napannenns3Ma B OfnepauuoHHbIX CUCTemax.
MoHATUA NOCNeA0BaTENIbHOrO Y NapannenbHOro anroputma, NocnefoBaTelbHOM W napanienbHOM
nporpaMmMbl. 3aKoH AMans.

MHOronoTo4Hoe nNporpamMmmMmpoBaHme

ba3oBble pacnpefeneHHble anropuTMbl. ANTOPUTMbI  PACMPOCTPAHEHNA UHGOpMaLUW.
MpoBepKa cBA3HOCTU rpada. ANropuTM BbIYUCNEHUS KpaTHalLLMX pacCTOSAHWIA.

PacnpefeneHHble anropuTMbl Ha rpagax. ANrOpPUTMbl  BbIYUCNEHUA MUHUMA/bHOIO
OCTOBHOrO0 fepeBa. ANrOpUTM MOMCKa MakCMMaibHOro NOTOKa B CETU.

Mpoueccbl ¥ NOTOKWM B OMepauuvoHHOW cucteme. MHOronoToYHOE MNPOrpammMUpOBaHKe.
HefeTepMMHUPOBAHHOCTL  MapanfefibHblX — nporpamMm.  [OHKM  fJaHHbIX.  BIOKMPOBKMW.
B3anmo6noknpoBku. Metofbl 60pbbbl C B3aMMO6/I0KMPOBKaMU.

Mogenu MHOronpoLeccopHbIX CUCTeM C 06Lleld U pacnpefeneHHOW namsaTblo. Mogenb
KOHBeepHo cuctembl. MpeacTaBneHne anroputMa B BuAe rpaga NoToka AaHHbIX. PacnvcaHve
napannenbHbiX BbluMCieHWA. [lokas3aTeslb BPeMEHHON CNOXHOCTM anroputMa. OCHOBHbIE
NoHATMS Teopuu ceTeir MeTpu. Wcnonb3oBaHue ceTeli MeTpu And onucaHWs napaniefibHbIX
BblumcneHuid. ToHATME npouecca. CUHXPOHM3aUWA Napanfe/ibHbIX npoueccoB. Annapat
CoObITWIA. Mpumep peanusauny B onepauroHHoN cucteme. MHOro3agauHblii pexum pabotsl 9BM
KaK 4aCTHbIl Cnydali napannenbHon 06paboTKu.

MapannenbHoe nporpaMmmmpoBaHne Ha OCHOBe TexHosiormm OpenMP

OpenMP Kak CTaHZapT napaiieflbHOr0 MNporpaMMMpPOBaHUA AN CUCTEM C 06Lei
namaTolo. [MpuHUMNBLI opraHusaumy napannenusma. CocTtaBHble yacTu OpenMP. [AunpeKTuBbl
KOMNunaTopa, PyHKUMmM run-time 6nbnnotekn. OCHOBHble AnpekTuBbl OpenMP. ®opmaT 3anumcu.
Ob6nactn BMAMMOCTU. Tunbl AUPeKTMB. PacnpefeneHne BbIYUCIEHUIA MeXAy MNOTOKaMu.
YnpaBneHne 061acTbl0 BUAMMOCTM [JaHHbIX. CUHXpPOHM3aUMA Kak 3ajada napaniesibHoro
nporpaMMmpoBaHusi.  CpefcTBa  CMHXpPOHM3auum B OpenMP.  Bubnuoteka  yHKUMIA
OpenMP.Oco6eHHOCT UCNONb30BaHNA 06Lein naMaT. MoHATMe noToka. AupekTnsbl OpenMP.
PacnpegeneHune paboTbl Mexzay notokamu. CUHXPOHU3aLMSA MOTOKOB. PYHKLMU U NepemeHHble
OKpYy>XeHus. CpaBHUTe/NbHAsA XapaKTepucTUKa NoAX0A0B napan/ie/iHOro nporpaMMnpoBaHus ans
CUCTEM C pacnpefeneHHon 1 obLLel NamMsThbH.

lMapannensHoe NporpaMmMunpoBaHMe Ha OCHOBe TexHoorun MPI

MPI Kak cTaHgapT napanfienbHOro nporpaMMMpoBaHMs And CUCTEM C pacnpefeneHHon
namateto. Mctopus passutus MPI (B BMae cTaHAapTa U B BuAe MNPaKTUYECKUX pean3auuii).
CTtpykTypa nporpamMmbl Ha MPI, npuHUuMnbl opraHu3auun napanienusma. Hactpoika cpencrs
paspaboTku, crnocobbl 3anycka. CoctaB MPIl. Tlogaepxka Mogenn B3avMOLENCTBMSA
napannenbHbIX BblYACAUTENENA MPU NOMOLWM nepefadn coobuieHnid. OCHOBHbIE MPOrpamMHble
npumnuTuebl  cuctembl  MPIL.  TMpumep  uncnonb3oBaHusA. OpraHu3aums  BbIYUCIEHUIA  Ha
MHOrOMpPOLECCOPHOI cucTeMe. Mcnonb3oBaHMe TEXHONOTUM KPOCC 3MYNsuuu npu paspaboTke
napasnnenbHbIX NPorpamm.

MporpammMmunpoBaHue ana GPU

ApxuTekTypa yckopuTenein BblumcneHunii GPU. CpaBHeHne GPU n CPU. TexHonorum
nporpammuposaHuns gns GPU CUDA n OpenACC

TeHAeHUNM pa3BUTUSA COBPEMEHHbIX MHDPACTPYKTYPHbIX PeLLIEeHNA

O630p COBpPEMEHHbIX METOA0B W CPeACTB OpraHu3auuMn pacnpefefieHHbIX BblYUCIEHNIA.
Ipup-cuctemsl. 3agava noctpoeHus [pupa-cuctem. Wctopusa passutua pug-cuctem. O630p
nHcTpymeHTapma Globus Toolkit gns noctpoeHus I'pug-cmuctem.

Ob6nayHble BbluMCneHWs. [MoHATME 006MayHbIX BblYMCAEHMA. O6nacTb  NPUMEHeHUs



061a4HbIX TexHonoruii. O630p CpeAcTB OpraHM3aumm 061a4HbIX BbIYMCIEHWI

PacnpegeneHHble CUCTEMBI BbICOKOA MPONYCKHOM CMOCOBHOCTW.
BbICOKONPOU3BOANUTENbHbIE  BbIYMC/IUTE/IbHBIE PACMpefeNieHHble CUCTEeMbl. PacnpefeneHHble
CUCTEMbI XpPaHEHUA faHHbIX. XXUBYYeCTb pacnpefeneHHbIX CUCTEM.

4.4. Coflep>XaHve NpaKTUYeCKNX paboT

Tabnvua 4
CofepXaHne NpakTUYeCcKnX 3aHATUIA 418 3a04HOM POPMbl 06YUeHNs
Ne Tembl TemaTuKa NPaKTUYECKUX 3aHATUI Bcero vacos
OVCLUUNINHbBI

ApXuTeKkTypa napaniefibHbiX BbIYUCANTENbHLIX CUCTEM 2

2 Pa3paboTka MHOIOMOTOUHbIX NPOrpamMm 2

3 Pa3paboTka napannensHbiX nporpamm Ha OpenMP 2

4 Pa3paboTka napannesnbHbIX nporpamm Ha MPI 2

5 Pa3paboTka napannensHbix nporpamm Ha GPU 2

6 Co3gaHune NpuBaTHOr0 06/1a4HON0 XpaHUULWa npu 2

nomowm OWNCLOUD

5. TMepeyeHb Yy4yebHO-METOANYECKOrO 06ecneyeHMss CaMoCTOATENbHOM paboThbl
06yyatoLmnxcs no gucumnnamHe

MeToamyeckme martepuvansl N0 AUCUMNANHE  MNpeAcTaBfieHbl B MeToAUYEecKMX
pekoMeHZaumsAX A1 06yYaroLLMXCsA M0 OCBOEHWUIO AUCLUNANHBLI «PacnpefeneHHble BblUYMC/IEHUSA
N MPUNOXKEHUS».

6. OUeHO4YHbIe CpeAcTBa A/ TEKYLLEr0 KOHTPONS YCNeBaeMoCTU U NMPOMEXYTOUYHOM
arrectauMm No NToram OCBOEHUS AUCLUMIINHbI

Y4eT ycneBaemMoCTU 06yuvatoLlerocs no AgucumnanHe ocyulectsnserca no 100-6annbHoiA
Lwkane. MakcmMmManbHOe KONn4ecTso 6anios No AUCUMUNANHE 3a 04UH cemecTp - 100:

- MaKcuMasibHOe KO/IM4YecTBO 6asinoB 3a BbIMOMIHEHME BCEX BUAOB TEKYLLEro KOHTPOA -56;

- MaKCUMaibHOe KONMYecTBO 6a/1/10B 3a MOCELLEHME IEKLMOHHbIX 3aHATUI - 14;

- MaKCvMMasibHOe KONMYecTBO 6annoB 3a NPOXOXAEHNE NPOMEXYTOUHOM aTtTecTaymm - 30

- MaKC/Ma/lbHOE KOMIMYeCTBO AOMOMHUTENbHbIX 6annos - 15

6.1. TeKyLLNA KOHTPO/b
TunoBble 3aaHNA, METOAUKA BbINOMHEHUS U KPUTEPUUN OLLEHMBAHUS TEKYLLEro KOHTPONs
no pasgenam AUCLMNAVHBI NpeacTaBneHbl B PoHAe OLEHOUYHbIX CPeACTB MO AaHHOW AUCLUNINHE

6.2. [MpomMexxyToUyHana aTTecTauus
dopma NPOMEXYTOUHOW aTTecTauuy No AUCLUNINHE - 3K3aMeH.
dopma nNpoBefeHNA 3a4eTa: YCTHO No Bonpocam

NMnK-11
MepeyeHb BONPOCOB A1 NOAFOTOBKMN K 9K3aMeHY:
1)  MaTemaTnyeckme OCHOBbLI NapaniefibHbIX BbIYUCIEHWIA.
2)  ApxuTekTypa COBPeMeHHbIX napaniefibHbiX BbIYUCANTEIbHBIX CUCTEM.
3)  AcnekTbl Napannennsma B onepauroHHbIX CUCTEMAX.
4)  TloHATWA NOCNefoBaTeNbHOIO WM Mapan/ieslbHOro anropuTMa, NOCNeA0BaTeNbHON K
napannenbHon NporpaMmbi.
5)  3akoH Ampans.
6) Mpoueccbl N NOTOKM B OMEPaLVOHHON CUCTEME.
7)  MHOronoTo4YHOe NpPorpaMmmmpoBaHue.



8) HepetepMyvHMPOBaHHOCTL NapansienbHbIX NPOrpamm.

9) T OHKM AaHHbIX.

10) BnokMpoBKKW. B3aM06/10KMPOBKU.

11) Metoabl 60pb6bI C B3aMO6/I0KMPOBKaMU.

12) OpenMP Kak cTaHAapT napaniesibHOro nporpaMmMmupPOBaHUA Aas CUCTEM C 06LLENR
naMATbo. MpUHLMNBLI OpraHn3aLmm napainenmsmMa.

13) CoctaBHble 4acTu OpenMP. [upeKTVMBbl  KOMMOWAATOPa, (YHKUMM  run-time
OnbnmoTekn.

14) OcHoBHble AupekTUBbl OpenMP. ®opmat 3anucu. O6nacTM  BUAUMOCTM.  TwWMbl
OVPEKTUB.

15) PacnpegeneHune BbIYMCIEHUIA MEXAY NOTOKaMMU.

16) ¥YnpaBneHwe 06/1aCTbi0 BUAUMOCTU AaHHbBIX.

17) CuHXpoHM3auMa Kak 3afaya MapannefnibHoro nporpaMMmupoBaHus.  CpeacTtsa
CUHXpoHM3aunn B OpenMP.

18) bBubnmoTteka pyHKuUNiA OpenMP.

19) OcCHOBHbIe NMPUHLMUMNbI U 0COBEHHOCTY pacnpefefieHHbIX CUCTEM.

20) TpeboBaHMS K CpeAcTBaM M MeTOLaM pacnpefeieHHbIX BblYUCIEHNIA.

21) ToHATMA nocnefoBaTeNbHOrO W MapaiieslbHOro anropuTMa, nocnefoBaTeNlbHON U
napannenbHon NporpaMmbi.

22) bas3oBble pacnpefenieHHble anropuTMbl.

23) ANropuTMbl pacnpocTpaHeHUs HhopMaLmu.

24) MHOronoTo4YHOe NporpaMmMupoBaHue.

25) HepeTepMMHMPOBAHHOCTL MapansieibHbIX NPorpamm.

26) bnokuposku. B3anmo6noknposkn. Metofbl 60pbObl C B3aMO6/I0KMPOBKaMU.

27) Mofenv MHOronpoLeccopHbIX CUCTEM C 00LLEN M pacripefenieHHO NaMATbIO.

28) CraHfapT napannensHOro NporpaMMmMpoBaHnsa 4 cucTem ¢ obuleli namateto OpenMP

29) CuHXpOHM3auus napannenbHbIX NPOLEecCoB.

30) [MpuHUMNbI OpraHn3aLmm napannenmsmMa.

31) PacnpegeneHune BbIYMUCAEHWIA MEXAY NOTOKaMMU.

32) CurHXpOHM3aLMA Kak 3afaya napannesibHoro nporpammupoBaHus.

33) CpepactBa CMHXpoHM3aLmm B OpenMP.

34) ToHsTMe noToka. PacnpegeneHune paboTbl MeXay NOTOKamu.

35) CrtaHgapT napaanenbHoOro nporpaMMUpoBaHWs AN CUCTEM € pacnpefeneHHOw
namatbo MPI.

36) CrtpyKTypa nporpaMmmbl Ha MPI, npuHUUNLI opraHu3auumn napaniennsma.

37) HacTpoiika cpeacTs pa3paboTku, cnocobbl 3anycka. Coctas MPI.

38) ApxuTekTypa yckopuTenei BblumcneHmii GPU.

39) CpaBHeHune GPU n CPU.

40) TexHonorum nporpammmpoBaHus gna GPU CUDA n OpenACC

41) 3agaya nocTpoeHus Mpua-cucrem.

42) O6nayHble BblYUCIEHUS.

43) O6nacTb NpMMeHeHNs 061a4HbIX TEXHOOT WA,

44) O630p cpeAcTB opraHm3aymm 061avHbIX BbIYMCIEHWI

45) PacnpefienieHHble CUCTEMbI BbICOKOV NPOMYCKHOW CNOCO6HOCTM.

46) BbICOKONPON3BOANUTENbHbIE BbIYNCNNTENbHbIE PACTPEAe/IeHHbIE CUCTEMBI.
47) PacnpepeneHHble CUCTEMbI XpaHEHUA AaHHbIX.

48) XKuByyecTb pacnpegeneHHbIX CUCTEM.



6.3. Ba//IbHO-pPeNTUHIoBasi CUCTeMa OLEeHNBaHNA

Tabnuua 5
PacnpeaeneHune 6ann108 no Bugam y4e6Hol paboThbl
Bup yuebHoN paboThl, 3a KOTOPYH CTaBATCA 6asibl Bannbl
MocelleHne NEKLUNOHHbIX 3aHATUI 0-10
[oknag 0-4
BbinonHeHMe npakTUYeckmx pabot 0-56
lMpomexyToyHasa aTTectayms 0-30
NTOro 0-100
Tabnmua 6
PacnpefeneHue 4ONOMHUTENbHBIX 6annos
[JononHuTeNbHbIe 6annbl Bannbl
(6annbl, KOTOpble MOTYT ObITb f06aBNEHbI 40 100)
Yyactme B HAPC 0-13
AKTVBHOCTb Ha YYeBHbIX 3aHATUAX 0-2
NTOro 0-15

MWHMManbHOe KONMYECTBO 6annoB [ANs Aomnycka [0 MPOMEXYTOYHOM aTTecTaumu
cocTaBnsieT 40 6ann0B NpY YCNOBWU BbIMOHEHWS BCEX BUAOB TEKYLLETO KOHTPOSS.

Tabnuua 7
BannbHas WwKana NTOroBow OLEHKN Ha 3K3amMeHe
OueHkKa Bannbl
OTAnyHo 85-100
XopoLuio 65-84
Y 10BNeTBOPUTE/IbHO 40-64
Heyno0BneTBOpUTENBHO 0-39

7. MeToAMYecKMNe yKasaHUs 4151 06y4atoLMxcsl Mo 0CBOEHMNIO ANCLUNANHbI

MeToanyeckne pekoMeHAauMnm Ko BCEM BWAaM ayfMTOPHbIX 3aHATUA, a Takxke
METOAMYECKME PEKOMEHAALMM MO OpraHu3aLyMnm CaMoCTOSTENbHON PaboTbl, B TOM 4uUcne Mo
MOArOTOBKE K TeKylemMy KOHTPOMO U MNPOMEXYTOYHOW aTTecTauun npeAcTaBneHbl B
MeToanyecknx peKoMeHaauun Ans 06y4aroLnXcs No OCBOEHNIO ANCLMNANHBI «PacrpeaeneHHbIe
BbIUMCNIEHNS U NPUSTOXKEHNS»

8. YuebHO-MeTO4MYEeCKOE U MH(OPMALMOHHOEe 0becneyeHme JUCLUNINHbI
8.1. NMepeyeHb OCHOBHOI N JONONHUTEILHOM YUY4eOHOM NuTepaTypbl
OcHoBHas nuTepatypa

1 Bbabwuues, C. JI1. PacnpegeneHHble cucTeMbl : y4yebHoe nocobue ans By3os / C. J1. babuyes,
K. A. KoHbkoB. — MockBa : W3pgatenbctBo HOpaint, 2020. — 507 c. — (Bbicwee
obpasoBaHue). — ISBN 978-5-534-11380-8. — TeKCT : 3neKTpPOHHbIA // IBC HOpait
[caiiT]. — URL.: https://urait.ru/bcode/457005

2. Manssko, A. A. MapannenbHoe nNporpammmpoBaHMe Ha OCHOBE TEXHONOrWiA openmp,
cuda, opencl, mpi : yuebHoe nocobue ans By3oB/ A. A. MansiBKo. — 3-e 13j., ucnp. u
pon. — Mocksa : M3patenscteo KOpait, 2021. — 135 c. — (Bbicliee obpa3oBaHue). —
ISBN 978-5-534-14116-0. — TeKkcT : 3MeKTPOHHbIA // 3BC Hpant [cant]. —
URL.: https://urait.ru/bcode/467800

JononHnTenbHas nuTepartypa

1 ApxutekTypa MHMOPMaLUOHHbIX cucTem [TekcT] : ydeb. nmocobue ans Bysos / M. B.
PbibanbyeHKo ; FOX. thegep. yH-T. - MockBsa : FOpaiit, 2018. - 89, [2] c. - (YHuBepcuTETHI
Poccumn). - Bubnuorp.: c. 89. DneKTPOHHBIA pecypc. Pexum poctyna: https://biblio-


https://urait.ru/bcode/457005
https://urait.ru/bcode/467800
https://biblio-

online.ru/viewer/1E3097D3-2594-4FFA-A033-3A7FF7C31065/arhitektura-
informacionnyh-sistem#page/1

2. KonbuHa O.H., CkosopogHukos A.M., Cnecapesa J1.C. VIH(pOpMaLMOHHbIE CUCTEMbI:
YuebHoe nocobue. CIrb.: OO0 «AHApeeBCKWIA n3gatensckuii gom», 2015 r. - 195 ctp.
ANeKTPOHHbI  pecypc.  Pexum  pgoctyna:  http://elib.rshu.ru/files_books/pdf/rid_
c74f4cf8dch44fe7a9c2081¢c41936959.pdf

8.2. MNepeyeHb NporpammMHOro obecrneyveHus

1 OnepauymoHHaa cuctema Windows XP, Microsoft Office 2007
2. Mporpammbl 3M1eKTPOHHbIX Tabnuu, Excel

3. TekcToBbIli pegakTop Word

4. Mporpamma An1s co3gaHns npeseHTaumin Power Point

5. Mporpamma pacno3HasaHus Tekcta FineReader

8.3. MNepeyeHb NHGOPMAaLMOHHBIX CNPaBOYHbIX CUCTEM
1 KoHcynbTaHT ntoc.

8.4. AneKTPOHHbIe 6MBIMOTEYHbIE PecypCbl:

1 SneKTpoHHO-6MbnnoTeuHas cuctema MapoMeTteoOHnaiin- http://elib.rshu.ru/
2. Hhopmaums aneKTpoHHOM 61bnnoTeyHoi cuctemsl http://znanium.com/

3. DNeKTPOHHbIN KaTanor 6ménunotekn PITMY http:/lib.rshu.ru/jirbis2/index.php?
option=com_irbis&view=irbis&Itemid=108

4. N3patenbctBo KOPAUT https://biblio-online.ru/

8.5. MNepeyveHb NpodeccnoHasibHbIX 6a3 AaHHbIX

i HayuHas anekTpoHHaa 6uonmoteka eLIBRARY.RU https://elibrary.ru/ defaultx.asp
2. defepanbHas rocyfapcTBeHHas MHGopmauMoHHas cuctema HaunoHanbHas
3neKTpPoHHaa 6ubnmoteka (HI3B). https://rusneb.ru/

3. MynbTugmcunnanHapHas pedepaTnBHas ¥ HayKoMeTpuuyeckas 6asa [aHHbIX
S”pus komnaHum Elsevier https://www.scopus.com/search/form.uri?display=basic#basic
4. Monutematnyeckas pedepaTuBHO-6MbIMOrpaduyeckas M  HayKOMeTpuyeckas
(bubnuometpunyeckas) 6asza fgaHHbix Web of Science komnaHum Clarivate Analytics
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=W OS&search_
mode=GeneralSearch&SID=F4DWwm8nvkgneH3Gu7t&preferencesSaved=

9. MaTepunanbHO-TeEXHNYECKOe 0becneyeHne JUCLUNIINHbI

MaTepuanbHO-TeEXHUYECKOe 0becrneyeHre nNporpaMMbl COOTBETCTBYeT AeNCTBYHOLLUM
CaHUTapHO-TEXHUYECKUM W MPOTMBOMOXAPHbIM MNpaBuiaM W HopMaM U obecreymsaeT
NpoBefeHMe BCEX BUAOB NEKLMOHHbLIX, MPaKTUYECKUX 3aHATUI U CamMOCTOSTeNbHON paboThbl
6akanaBpoB.

YuebHbIi  npouecc  obecneyeH  ayauToOpPUAMM,  KOMMAEKTOM  JIMLLEH3MOHHOIO
nporpaMMHOro obecneyeHuns, LOCTYNOM K 3/IEKTPOHHO-O6MBNMOTEYHBIM CUCTEMAM.

YuebHas ayautopus 1A MPOBEAEHUS 3aHATWIA NPaKTUYECKOro TUNa - YKOMMIeKTOBaHa
CMeLnanm3MpoBaHHOn Mebenblo  (YUYeHUYeckue  CTOMbl, CTY/bS, KOMMbIOTEPHbIE CTOMbI),
KOMMbIOTEPHAA TEXHWKA C MOAKNHOYEHMEM K UH(POPMaLMOHHO-KOMMYHUKALUOHHOW CeTU
«HTepHeT» W  [JOCTYNOM B  3/1EKTPOHHYK  MH(OPMAaLMOHHO-06pa3oBaTeNibHy0  cpefy
o6pa3oBaTenbHON OpraHu3aunM, KOMMyHUKaLMOHHOE 060pyAoBaHMe, obecneymBaroLee AoCTyn K
CeTM MHTepHeT (NPOBOAHOE CoefMHeHMe n GecnpoBOfHOe coeamHeHue no TexHonorun Wi-Fi),
[OCKOV  MefioBOM,  MyfbTUMeAaua MNPOEKTOPOM,  ay[LMOKO/IOHKaMK,  y4ebHO-HarnsgHbIMy
noco6uamMu, NPorpammHbIM 06ecrneyeHrem.

YuebHas  ayguTopus  AAA TPYNMNOBbIX WM WMHAWMBUAYAbHbIX  KOHCY/bTauuii-
YKOMMNEKTOBaHa ChneunanM3vpoBaHHON Mebenblo  (yUYeHUYeckue  CTOMbl, CTYNbs), [AOCKOA
MefIoBO, KOMMbIOTEPOM C AOCTYNOM B CeTb WHTepHeT, MyfnbTUMeAmMa MNPOEKTOPOM,


http://elib.rshu.ru/files_books/pdf/rid_%20c74f4cf8dcb44fe7a9c2081c41936959.pdf
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https://biblio-online.ru/
https://elibrary.ru/
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https://www.scopus.com/search/form.uri?display=basic%23basic
http://apps.webofknowledge.com/W

ayNOKONOHKaMK, y4e6HO-HarnsgHbIMM Nocobmsmu.

YuyebHasa ayauTopus ANns  TEKYLWero KOHTPOAs M MPOMEXYTOYHON aTTecTayuu-
YKOMMIEKTOBaHA CMeuMann3npoBaHHOW Mebenbto  (YYeHUYECKne  CTOMbl, CTynbs), [AOCKOWA
MENOBOW, KOMMbLKTEPOM C AOCTYNOM B CeTb VIHTEpHeT, MynbTUMeaMa MPOEKTOPOM,
ayNOKOMI0HKaMK, y4eBbHO-HarnsaHbIMK NOCOBMsMM.

lMomelyeHMe AN CaMOCTOSTENIbHOW paboTbl YKOMMAEKTOBAHO Cheuuanm3vpoBaHHON
mMebenblo  (yYeHMYeckme  CTOMbl, CTYMbS, KOMMbIOTEPHbIE CTO/bI), KOMMbIOTEPHas TEXHMKA C
NOAK/MOYEHNEM K WH(POPMALMOHHO-KOMMYHUKALMOHHON CceTn «HTepHeT» W [JOCTynoMm B
3NEeKTPOHHYK  MH(OpMaUMOHHO-06pa3oBaTe/lbHY0  cpefly 06pa3oBaTeNbHON opraHM3auuu,
KOMMYHUKaLMOHHOe 060pyfoBaHMe, obecneymBaroliee AOCTYN K CeTW WHTepHeT (NpoBoAHOe
coeMHeHne © 6ecnpoBOAHOe coeAuHeHMe no TexHonorun Wi-Fi), [oCKoW  MenoBoi,
MynbTUMeAMa NPOEKTOPOM, ayAMOKONOHKaMM, YY4ebHO-HarnagHbIMU NOCO6MAMM, NPOrpamMMHbIM
obecrneyeHmem.

10. OC06eHHOCTU OCBOEHUA AUCUUNAUHBI AN1S UHBANNAOB W NN, C OFPaHUYEHHbIMU
BO3MOXXHOCTAMM 340P0BbSA

O6yueHve ob6y4yalOLMXCA C  OFPaHUYEHHbIMW  BO3MOXHOCTAMMW  3[40pPOBbA  NpU
HeoOX0AMMOCTM  OCYLLEeCTBASETCA Ha OCHOBe afanTUpOBaHHOW paboyeli nporpaMmbl €
MCNONb30BaHWEM  CMeuMaNbHbIX — METOA0B  O0yuYeHWs M OUOAKTUYECKUX  MaTepuanos,
COCTaBfIEHHbIX C Y4YeTOM OCOGEHHOCTE MNCUXOMU3NYECKOrO PasBUTUSA, WHAVBUAYASbHbBIX
BO3MOXXHOCTEN M COCTOAHMSA 340POBbSA TakMx o0byyarowmnxcs (obyyaroLlerocs).

Mpu onpefeneHun  (OpMbl  NPOBEAEHUA  3aHATUMA € 06yvaloLWUMCA-UHBAIMLOM
YUUTLIBAKOTCA PEKOMeHJauumn, cofepXawjmecs B WHAMBUAYaNbHOM nporpaMme peabunutauum
MHBaNMAA, OTHOCUTE/IbHO PEKOMEHA0BAHHbIX YC/IOBUIA U BULOB TPY/a.

Mpyn Heo6XoAUMOCTU 418 06YyYaloLWUXCS U3 YMCa MHBAIMAOB U AL, C OrPaHUYEHHbIMU
BO3MOXHOCTSIMU 30POBbS CO3[AKOTCA ChneuuanbHble paboyne MecTa C YYeTOM HapyLUeHHbIX
(YHKUNIA 1 OrpaHNYEHNIA XXN3HEAEATENbHOCTH.

11. BO3MOXHOCTb MPUMEHEHUA 3/1IEKTPOHHOIO0 O06YYEeHUA U AUCTAHUMOHHbIX
obpasoBaTe/IbHbIX TEXHO/IOM M

OucumnnmHa MOXeT peann3oBbIBaTLCA C MPUMEHEHVMEM 3M1EKTPOHHOIO0 00yYeHuUs U
ANCTaHUMOHHBIX 06pa3oBaTe/lbHbIX TEXHO/OM it



