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1. Llenb v 3aga4yn 0CBOEHUA AUCLUNINHbI
Lenb AUCLUNANHBI - U3yYeHUe METOA0B W TEXHONOTMN napanfiefibHbIX BblYACIEHUA U
NPUMEHeHWe X 4N peLleHns 3aay aHanun3a AaHHbIX U MaTemMaTuyeckoro MogenmpoBaHus.
OCHOBHbIe 3a,a4N AUCLUMNHBI:
- N3yunTb apxXuTeKTypbl napanfieNibHbIX BblYUCNTENIbHBIX CUCTEM.
- IMO3HaKOMUTb C KOHUenuWen napaanenbHoro nporpaMMmpoBaHus.
OCBOUTL TEXHOMOTMN MHOTOMOTOYHOI0 NPOrpaMMUpPOBaHUS.
OcBouUTL TexHoOMOrMmM nporpamMmMmmposaHmsa GPU.

2. MecTo  AMCUMNAUHBI B CTPYKTYpe  OCHOBHOM  Mpo(eccMOoHanbHoM
obpa3oBaTte/ibHOM NporpaMmmbl

AuvcumnavHa OTHOCUTCA K AUcuMnavMHam no Bbl6opy 06pa3oBaTenibHOM MNporpammbl.
N3yyeHne aucumnanHbl TpebyeT BXOAHbLIX KOMMETEHUWMN, 3HaHWA, YMEHWA W HaBbIKOB,
npeayCcMOTPEHHbIX CMeAyLWMMn Kypcamu:

- WNHopmaTrKa 1 nporpaMMumpoBaHme

- OnepauunoHHble 1 TeIEKOMMYHUKALNOHHbIE CUCTEMbI

- NHpopMaLOHHbIE CUCTEMbI U TEXHONOTUN

- O6paboTKa 1 aHa/In3 AaHHbIX

- MpoekTpoBaHme 6a3 faHHbIX

3. lNepeyeHb NNaHMpPYeMbIX Pe3ynbTaTOB 06y4eHNs
Mpouecc n3yyveHUs AUCLMNINHLI HanpasieH Ha hopmupoBaHme KomneTeHuumn MK-11
Tabnmua 1 - MpodeccrnoHanbHble KOMNETEHLUN

Kog v HanmeHoBaHue Kog 1 HauMeHoBaHMe NHAMKATOPa AOCTUXEHUS

npoeccroHaIbHOM KOMMETEHL MM npoheccroHaIbHOM KOMMETEHL MM

MK-11. CnocobeH NPOEKTUPOBaTb MOMK-11.1. Vicnonb3yeT CyLLECTBYHOLLME TUMOBbLIE

nporpaMMHoe obecrneyeHune peLLeHns 1 LWaboHbI MPOEKTUPOBaHMS MPOrpaMMHOro
obecneyeHus

VAOMK-11.2. MNpumeHseT MeToA4bl 1 CpeacTsa
MPOEKTUPOBaHNS NPOrpamMMHOro 0becreyeHus, CTPYKTyp
JaHHbIX, 6a3 AaHHbIX, MNPOrpamMMHbIX MHTEPHENCOB
MAMK-11.3. icnonb3yeT NPUHLMMBLI 1 BUABI NOCTPOEHUSA
apPXUTEKTYPbI NPOrpaMMHOro 06ecneyeHuns

4. CTpyKTypa 1 cogepxaHue AUCLUNANHbI

4.1. O6bEM ANCUNNNUHBI

O6bem gucLMNINHBI COCTaBNAET 8 3a4eTHble efuHULbI, 288 akaeMUYecKnX yvaca.
Tabnmua 2 - O6beM ANCUUMNANHBI NO BULAM YYeOHbIX 3aHATUIA B aKafeMUYeCcKnxX vacax

O6bEM ANCUMMNHBI Bcero yacos
3ao4yHasa thopma 0b6yyeHuns
O6bem AUCUMNANHBI 288

KoHTakTHas paboTa obyuvatolimxcsa ¢ npenogasarenem 26
(no Bngam ayguMTOPHbIX YyUYeOHbIX 3aHATUIA) - BCEro:

B TOM uuCre: -
Nnekunn 12
3aHATNA CEMUHAPCKOro TUMa:

NPaKTUYecKne 3aHATUA 14
CamocToaTenbHasa pabota (ganee - CPC) - Bcero: 262
B TOM YWC/Ie: -

KypcoBas paboTa -
KOHTpOsibHasA paboTa
Bua npoMexyTouHO aTTecTaunm SK3ameH



4.2. CTpyKTypa AUCUUNNHBI
Tabnuua 3 - CTpyKTypa AUCUUMANHBI 418 3204HOW (POPMbl 06YYeHNs

Tema
ANCLUNNINHBI

BBefeHve B
OCHOBbI
napannenu3ma

MHoronoTo4yHoe
nporpamMmmmnpoBaHn
e

MapannensHoe
nporpaMmMmnpoBaHn
e Ha OCHoBe
TEXHOM0rMn
OpenMP

MapannensHoe
nporpaMmmnpoBaHu
€ Ha OCHoBe
TexHonorum MPI

MporpammupoBaH
ne pna GPU

TeHaeHUMN
pasBuTHA
COBPEMEHHbIX
NH(PaCTPYKTYpPHbI
X peLueHnl

WToro

Kypc

Buabl yuebHoli paboThl, B

T.4. CaMOCTOSTE/IbHAS
paboTa CTy/IeHTOB, Yac.

NeKum
"
2

npakTny
eckvie
2

14

CPC

43

43

44

44

44

44

262

®opmbl

TEKyLLEro
KOHTpO/SA

yCrneBaeMocTm

Onpoc

YCTHbIN
onpoc nepeg
BbIMO/THEHNEM
MPaKTUYECKO
i paboTbl,
OTYET MO
MPaKTUYECKO
i paboTte
YCTHbIN
onpoc nepeg
BbIMO/THEHNEM
MPaKTUYECKO
7 paboTbl,
OTYET Mo
MPaKTUYECKO
i paboTte
YCTHbIN
onpoc nepeg,
BbIMO/THEHNEM
MPaKTUYECKO
1 paboTbl,
OTYET MO
MPaKTUYECKO
i paboTte
YCTHbIN
onpoc nepeg,
BbIMO/THEHNEM
MPaKTUYECKO
i paboTbl,
OTYET MO
MPaKTUYECKO
i paboTte
YCTHbIN
onpoc,
AOoKnaapl

dopmup
yemble
KomneTe
HLK

MK-11

MK-11

MK-11

MK-11

MK-11

MK-11

VHamkaTopsl
[OCTVKEHMSA
KOMMETEHUU
7

NArk-11.2.

NArNK-11.1.

nAark-11.1

NArkK-11.2.

NAMK-11.2.

NArNK-11.3.



4.3. CofepxxaHue pasfenos AUCLUNIUHBI

BBefeHve B OCHOBbI napannennsma

OCHOBHble  NPUHLMNbI U  OCOBEHHOCTU  pacnpefefieHHbIX CcucTeM.  TexHOo0rmm
pacnpefenieHHbIX MPUIoXKeHWA. Knaccugukaums n  ucTopus pasBUTUS  pacrpefeneHHbIX
BbIYNCIUTE/IbHBIX cUCTEM. TpeboBaHMUA K CpeACTBaM M MeTofaM pacnpefeneHHbIX BbIYUCIEHWA.

MaTemaTnyeckme OCHOBbI MapasfieflbHbIX BbIYUCAEHUA. APXUTEKTYpPa COBPEMEHHbIX
napanfiefibHbIX BblYNCAUTENbHBLIX CUCTEM. ACMEKTbI napansiennsma B ornepaLMoHHbIX CUCTEMAX.
MOHATUA  NOCNefoBaTeNIbHOro WM MapanfenbHOro  anroputMma,  NOCMefoBaTeNlbHON U
napannenbHoW nporpaMmbl. 3akKoH AMaans.

MHoronoto4yHoe nporpaMmunpoBaHune

ba3oBble pacrnpefeneHHble afropuTMbl. ANTOPUTMbI PACNPOCTPAHEHUA WHOpMaLUK.
MpoBepKa CBA3HOCTY rpada. ANropuTM BbIYMUCIEHUA KpaTHalLLUX pacCTOSAHWIA.

PacnpefeneHHble anropuTMmbl Ha rpagax. ANTOPUTMbl BbIYUCIEHUA MUHUMASIbHOTO
OCTOBHOr0 AepeBa. A/ITOPUTM MOUCKA MakCMMa/lbHOro NOTOKa B CETU.

Mpoueccbl 1 NOTOKWM B OnepauuoHHON cucteMe. MHOronoTo4YHOe MporpaMMupoBaHue.
HefeTepMMHUPOBAHHOCTL  MapanfieNibHbIX  nporpaMMm.  [TOHKWM  faHHbIX.  BNOKMPOBKW.
B3anmo6noknpoBku. Metoabl 60pb6bl C B3aMMO6/1I0KMPOBKaMU.

Mogenu MHOronpoLeccopHbIX cUCTEM C 06Leid 1 pacnpegeneHHO namATbio. Mogenb
KOHBEWEPHOI cucTeMbl. [peAcTaBneHWe anroputma B BuAe rpaga noToka faHHbIX. PacnucaHue
napanfesnibHbIX BblunCneHW. [lokasaTe/lb BPEMEHHOW CNOXHOCTM anroputma. OCHOBHbIe
NoHATMS Teopun ceTelt MeTpu. Wcnonb3oBaHve ceTeir MeTpu Ana onucaHWs napannenbHbIX
BbluMcneHuin. TloHATMe npouecca. CUMHXPOHM3aLMS napannefibHbIX npoueccoB. Amnnapart
cob6bITWIA. MpymMep peanu3auny B OMNEPALMOHHOA cucTeMe. MHOro3afayHblii peXXum paboTsbl
3BM Kak 4aCTHbIl Cnydali napannenbHoin o6paboTku. 5

MapannensHoe nporpammupoBaHne Ha ocHoBe TexHonornm OpenMP

OpenMP Kak cTaHAapT napannefibHoOro nporpaMMmmpoBaHUs Afig CUCTeM C 0O6LLel
namaTolo. MpuHUMNbI opraHusaumu napannenusma. CoctasHble yacTu OpenMP. [AupeKkTuBbl
KoMnunatopa, ¢yHKUUM run-time 6ubnuotekn. OCHOBHble AMpekTuBbl OpenMP. ®opmar
3anucu. O6nacT BUAMMOCTW. Tunbl AUPeKTUB. PacnpefeneHune BbIYMCIEHUIA MeXAY NOTOKaMK.
YnpaBneHve 06N1acTbl0 BUAMMOCTM faHHbIX. CUHXpPOHM3AUMA Kak 3ajaya napansienbHoro
nporpamMMmpoBaHus.  CpefcTBa CMHXpoHu3aumm B OpenMP. bBubnunoteka  (yHKUMiA
OpenMP.Oco6eHHOCTN  MCNOMb30BaHMA 00Wel namatu. [loHATME noToka. [MPEeKTMBbI
OpenMP. PacnpegeneHme paboTbl MexAy noTtokamu. CUHXPOHWU3ALMA MOTOKOB. DPYHKUMK W
nepeMeHHble  OKpY>XeHus. CpaBHUTENbHAA XapaKTepucTMKa MOAXOA0B  MapanfieNlbHoro
nporpaMmMmnpoBaHuns Ans CUCTEM C pacnpefeneHHon 1 obLueli NaMATbIO.

MapannenbHoe nporpaMmMunpoBaHne Ha OCHOBe TexHonorum MPI

MPI kak cTaHAapT napanafenbHOro NPorpaMmmMuUpPOBaHUS ANs CUCTEM C pacrpefeneHHOMN
namatblo. Victopusa passutus MPI (B Buae CTaHZapTa v B BuAe MpakKTUYeCKUX peannsauui).
CTpykTypa nporpammbl Ha MPI, npuHumMnbl opraHu3auumn napannenusma. Hactpoika cpeacts
pa3paboTku, cnocobbl 3anycka. Coctas MPI. Tloggepxka Mofennm B3avMOLENCTBUS
napanfesibHbIX BbIYUCAWUTENEN NPU NOMOLWM nepefayn coobLieHnid. OCHOBHbIE NPOrpaMMHble
npuMnTuBLI  cucteMbl  MPI.  Tpumep ucnonb3oBaHusA. OpraHu3auus  BbIYUCNEHWA  Ha
MHOrOMpPOLECCOPHON cucTeMe. Mcnonb3oBaHMe TEXHONOTUN KPOCC aMYNALMU Npu pa3paboTke
napansefibHbIX NPorpaMm.

MporpammuposaHue ans GPU

ApxuTekTypa yckoputenein Bbluncnenmin GPU. CpasHeHne GPU u CPU. TexHonoruu
nporpammuposaHua gna GPU CUDA n OpenACC

TeHAeHUMN pa3BUTUA COBPEMEHHbIX MHDPACTPYKTYPHbIX PeLLEHWUA

O630p COBPEMEHHbIX METOAO0B M CPeACTB OpraHM3auuu pacnpefeneHHbIX BblUYMUCIEHWA.
pup-cuctemsl. 3apadva noctpoeHus pug-cuctem. Wctopus passutus pug-cuctem. O630p
nHcTpymeHTapusa Globus Toolkit gns noctpoeHus I'pug-cmuctem.

O6nayHble BbluUCNEHUA. [lOHATME 06NayYHbIX BbluMcieHWA. O6nacTb MNPUMEHeHUs



061a4HbIX TexHonormin. O630p CpeAcTB OpraHN3auumn 061a4HbIX BbIYMCAEHWI

PacnpepeneHHble

CUCTEMBI
BbIiCOKOMPOM3BOAUTENbHbIE BbIYUCAUTENbHbIE pacrnpegeneHHble CUCTEMBbI.

BbICOKOV MPOMYCKHOWA

CUCTeMbl XpaHeHNs AaHHbIX. X KUBYYECTb pacnpefiefleHHbIX CUCTEM.

4.4. CofepxaHue npakTuyecknx pabor
Tabnuua 4 - CogepXxaHne NPakTUUYECKUX 3aHATUIA AN1A 3a04HOI DOPMbI 06YUeHNSs

No TemMbl TemaTuKa NPakKTUYECKMUX 3aHATUI Bcero
avcumnn yacos
NHbI
1 ApXUTEKTYpa NapanienbHbIX BbIYNCINTENIbHBLIX CUCTEM 2
2 Pa3paboTka MHOrONOTOYHbIX NPOrpamm 2
3 Pa3paboTka napasnnensHbIX nporpaMm Ha OpenMP 2
4 Pa3paboTka napannensHbIx nporpaMmm Ha MPI 4
5 Pa3paboTka napansesnbHbIX nporpamm Ha GPU 2
6 O630p CoBpPeMEHHbIX METOLOB M CPeACTB OpraHM3aumm 2
pacnpesenieHHbIX BbIYUCEHNIA.
5. MepeyeHb Yy4ebHO-METOAMYECKOro 006ecneyeHnss CaMoOCTOSITeNbHOW paboThbl
obyyvarLlmnxcs no gucunnamHe
Tabnuua 5- CopgepyxaHne BOMPOCOB M 3afaHWil ANs CaMOCTOSITEIbHOTO M3YYeHNs
Ne pasgena Kypca v TeMbl Cofep>xaHvie BONPOCOB ¥ 3afaHuii ansa
CaMOCTOATE/IbHOI0 U3YYeHUSA CaMOCTOATE/IbHOI0 U3YYeHUs
BBegeHve B OCHOBbI NapannenMsma -
MHoronoTo4yHoe CepBepb! NPUNOXEHWUIA 1 NPUKIAAHbIE MPOTOKO/bI
nporpammupoBaHue
MapannenbHoe NporpaMmMmpoBaHne  Pa3BuTue cucteM 06paboTKun MHpopmaummn. OCHOBHbIE
Ha ocHoBe TexHonorum OpenMP Npo6nemMbl U NEPCMNEKTUBbI PA3BUTUA pacnpeseneHHbIX
cucTeM 06paboTKM MHOPMALUN.
MapannenbHoe nporpammupoBaHne  [peAcTaBneHne AaHHbIX B MHPOPMAaLMOHHBIX CUCTEMAX.
Ha ocHoBe TexHonorum MPI Cnocobbl npeAcTaBneHns faHHbIX B UHOPMALMOHHbIX
cucTemax.
MporpammuposaHme ana GPU XapaKTepucTrKa TUMOBbIX 3a4ay, pellaeMbiX KNMEHTCKUMN
nporpamMmMamu. ®@yHKLUMOHaIbHble BO3MOXKHOCTY
K/IMEHTCKOM YacTu.
TeHaeHUMN pa3BUTUA OcCHOBbI pa3paboTKu CepBepHOro NPoOrpaMmMHoro
COBPEMEHHbIX MH(PPACTPYKTYPHbIX  06ecrneveHuns. MpUHLMNLI NOCTPOEHWS CEPBEPHOI YacTu
peLleHui nporpaMmMHoro obecneyeHns. OCHOBHbIe 3a1a4u,
BbINO/HAEMbIE CEPBEPHBLIMM NPOrpaMmMamu
6. OueHOYHbIEe CpefCcTBa A1 TEKYLLEro KOHTPO/IA YCNeBaeMoCTU U NPOMEXYTOUYHOW

arTectaynm no ntoram oCBOEHNA ANCLUUNANHDI

6.1. TeKyLWmniA KOHTPONb

CMNOCOGHOCTMW.
PacnpepgeneHHble

TeKyLWwuiA KOHTPOb MPOBOANTLCA B (hOpPMe BbINOHEHNS NPAKTUYECKUX paboT, onpoca u

[0KNafa.

lMpynmepHaa TemaTuKa AOKNaL0B

1) CeTn XpaHeHuUs JaHHbIX

2) MHorosepHble apXUTEKTYPbl COBPEMEHHbIX BbIYMCANTENbHBIX KOMMIEKCOB
3) ObnayHble XpaHUNLLA U OCHOBHbIE CEPBUCHI

4) O6nayHble BblYMCEHUSA

5) O6nayHble TEXHONOTUN U UX NPUMEHEHME
6) O6nayHble XpaHUNLLA JaHHbIX
7) Fpug v 06nayHble BblUMCIEHUA



8) [lata ueHTpbl

9) ObnayHble TEXHONOT N BTOPOrO MOKONEHNS.

10) CepBepHasa BUPTYa/M3BLMS

11) MporpaMMHO-KOH(UTYpUpyemble CETU

12) Mopenb SaaS/AaaS

13) ApxuTeKTypa NpunoXxeHunii B obnake

14) TexHnyeckne BO3MOXHOCTK nnaTgopmbl Windows Azure

Kputepun oueHKN AOKNaL0B

[oknag 3auTeH, ecnu:

1 KauecTBo foknaja:

1.1. - nNpouv3BOAWUT BblfalOLLEeca Breyat/ieHWe, COMPOBOXKAAETCA WNNOCTPATUBHbLIM
marepuanom;

1.2. - YeTKO BbICTPOEH;

2. icnonb3oBaHne LeMOHCTPALNOHHOIO Mateprana:

2.1. - aBTOp npeAcTaBui [AEMOHCTPaLMOHHbIA MaTepuan W MpPeKpacHO B HeEM
OpPVEHTUPOBAICS;

2.2. - UICNONb30BA/ICA B JOK/ALE, XOPOLLO OPOPMIIEH, HO ECTb HETOYHOCTU;

3. KayecTBo OTBETOB Ha BOMPOCHI:

3.1. - oTBEYAET Ha BOMPOCHI;

3.2. - He MOXET OTBETUTb Ha 60NbLUMHCTBO BOMPOCOB;

4. YeTKOCTb BbIBOAOB:

4.1. - NOJIHOCTbIO XapakKTepusyrT paboTy;

4.2. - HeYeTKu,

[oknaj He 3a4TeH, ecnu:

1 KauecTBo foknaja:

1.1. - paccka3sblBaeTcs, HO He 006bACHSAETCA CyTb PaboThl;

1.2. - 3aunTbIBaETCS.

2. icnonb3oBaHMe LeMOHCTPALNOHHOIO Mateprana:

2.1. - NpefACTaB/EHHbIN LEMOHCTPALMOHHBIA MaTepuan He UCMOo/b30BasiCs LOKIaAYNKOM
nUnn 6b11 OPOPMIEH NI0XO, HEFPAMOTHO.

3. KayecTBo OTBETOB Ha BOMPOCHI:

3.1. - He MOXXET YeTKO OTBETUTb Ha BOMPOCHI.

4. YeTKOCTb BbIBOAOB:

4.1. - UMeloTCA, HO He 0Ka3aHbl.

6.2. [lpoMeXyTo4yHaa aTTecTayuna
®opma NPOMEXYTOUYHON aTTecTaynm no UCLUNANHE - 3K3aMEH.
dopma npoBefieHNA 3K3aMeHa: YCTHO Mo BONpocam
MK-11
MepeyeHb BONPOCOB AN NOATOTOBKY K 9K3aMeHY:
1) Marematnyeckrie OCHOBbI NapasiefibHbIX BbIYACIEHWIA.
2) ApXUTEKTypa COBPeMeHHbIX napasnefibHbIX BblYAUCINTENbHbIX CUCTEM.
3) AcnekTbl Napannennsma B onepaLuoHHbIX CUCTEMAX.
4) TloHATWA NOCNefoBaTe/IbHOIO U NapalieflbLHOro aNropuTMa, NocnefoBaTe/lbHOM 1
napannensHON NporpaMmbl.
5) 3akoH Ampgans.
6) Mpouecchbl 1 NOTOKM B ONEpaLyuoHHON cncTeMe.
7) MHOronoTo4Hoe NporpaMMmMpoBaHue.
8) HepeTepMUHMPOBAHHOCTL MapasnefisHbIX NPorpamMmm.
9) TOHKM faHHbIX.
10) BiokMpoBKK. B3anM0o6/10KMPOBKM.



11) MeToabl 60pbObI C B3aMMOGIOKMPOBKaMMU.

12) OpenMP Kak cTaHAapT napannefnbHOro nNporpaMmMypoBaHus Ans CUCTEM C 06LLeit
naMaTbio. MpUHUKMNBLI OpraHn3aLmm napainenmsmMa.

13) CocTaBHble 4YacT OpenMP. [OMpeKTMBbI KOMNWUAATOPa, QYHKUUKX run-time
onMbnnoTeKun.

14) OcHOBHble aupekTuBbl OpenMP. ®opmart 3anucu. O6nactu BULUMOCTU. Tunbl
OVPEKTUB.

15) PacnpegeneHne BbIUUCNEHWNIA MeXAY MNOTOKaMM.

16) YnpaBneHne 06/1aCTbl0 BUAMMOCTU [aHHbIX.

17) CuHXpoHM3aLmMa Kak 3ajaya napanfiesisHoro nporpammuposaHuns. Cpeacrsa
CUHXpoHu3auun B OpenMP.

18) bubnnoteka hyHkumin OpenMP.

19) OCHOBHbIe NPUHLMMBI 1 0COBEHHOCTU pacrpeseneHHbIX CUCTEM.

20) TpeboBaHUA K CpeAcTBaM W MeTOAaM pacrpefefieHHbIX BblYUCIEHWA.

21) MoHATUA NocnefoBaTeNlbHOr0 M NapannenbHOro aropuTMa, NocnefoBateslbHON v
napannensHON NporpaMMbl.

22) ba3oBble pacrnpefeneHHble anropuTMbl.

23) ANropnTtMbl pacnpocTpaHeHus Hpopmaumm.

24) MHOronoTo4YHoe NporpaMmmumpoBaHme.

25) HepeTepMMHMPOBAHHOCTL NapansienbHbIX Nporpamm.

26) bnoknposkn. B3anmobnoknMpoBku. Metogbl 60pbObl C B3aMO6I0KMPOBKaMM.

27) Mogenn MHOronpoLeccopHbIX CUCTEM C 06LLeld 1 pacnpefeneHHOW NamsThio.

28) CTaHAapT napannenbHOro nporpammupoBaHust Ans CUCTEM C 06LLei namsaTbio
OpenMP

29) CUHXpOHM3aLMA Napan/ieNbHbIX NPOLEeccoB.

30) MpuHUMNbI opraHu3auuy napanienu3ma.

31) PacnpepgeneHvie BbIYUCIEHNIA MeXAY MOTOKaMM.

32) CuHXpoHM3aLmMs Kak 3a4a4a napaniensHoro nporpaMmmpoBaHus.

33) CpeacTBa CUHXpoHU3aumu B OpenMP.

34) MoHATMe NoToKa. PacnpepgeneHve paboTbl MeXAy NOTOKaMU.

35) CtaHgapT napannenbHOro nporpammmupoBaHus 419 CUCTEM C pacnpegeneHHoin
namatso MPI.

36) CTpyKTypa nporpammbl Ha MPI, NpuHUMNbI opraHn3aLmm napainenmsma.

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

38) ApxuTeKTypa yckopuTeneii BbluncneHnii GPU.

39) CpaBHeHne GPU un CPU.

40) TexHonoruu nporpammupoBaHus ana GPU CUDA n OpenACC

41) 3afia4ya nocTpoeHus I'pua-cmuctem.

42) ObnayHble BbIYUCIEHWS.

43) O6nacTb NPUMEHEHNA 061a4HbIX TEXHOMOTWIA.

44) O630p cpeAcTB opraHM3aumm 0671a4HbIX BbIYNCIEHNIA

45) PacnpefeneHHble CUCTEMbI BbICOKON NPOMYCKHON CMOCOOHOCTY.

46) BbICOKONPOU3BOANTENbHbIE BbIYNCIUTE/bHbIE PACNPEeAe/IeHHbIE CUCTEMBI.

47) PacnpefenieHHble CUCTEMbI XPaHEHUA [aHHbIX.

48) XKnBy4decTb pacnpeenieHHbIX CUCTEM

OK3aMeH OLEHMBAeTCs MO YeTbipexb6anibHOW LiKane: «OTANYHO» [ «xopowo» /

«Y[10BNETBOPUTENLHO» / «HEY/O0BNETBOPUTENILHOY.
OueHKa «OT/IMYHO» CTaBUTCS CTYAEHTY, OTBET KOTOPOr0O COAEPXMT:

- rny6oKoe 3HaHMe NPOrpamMMHOro MaTepuasna, a TakKe OCHOBHOIO COZEepPXXaHMs 1 HOBaLWiA
NEeKUMOHHOro Kypca HO CpaBHEHUIO C y4YebHON nnuTepaTypoi;

- 3HaHue KOHueHTyaﬂbHO-HOHHTMﬁHOFO annaparta BCEro Kypca,



a TaKke CBUAETENbCTBYET O CMOCOGHOCTY:

- CaMOCTOSATENbHO KPUTUYECKM OLEHNBATL OCHOBHbIE MOMOXEHMS KYpCa;
- yBSi3blBaTb TEOPUIO C NMPaKTUKOIA.

OLEeHKa «OT/IMYHO» He CTaBUTCA B C/TyYasX CUCTEMATUYECKMX MPOMYCKOB CTYAEHTOM
NabopaTopPHbIX 1 NEKLMOHHBIX 3aHATUI MO HeYBaXKMTE/NbHLIM MPUYMHAM, a TaKKe HEMPaBU/IbHbIX
OTBETOB Ha [J0MO/HATE/bHbIE BOMPOCHI NpenogaBaTessi.

OLeHKa «X0pOLLIO0» CTAaBUTCA CTY/EHTY, OTBET KOTOPOrO CBUAETENLCTBYET O NOTHOM 3HAHMM
MaTepvasa no nporpamme, a TakxKe COAEPXUT B LiESIOM NPaBuibHOE, HO He BCETAa TOUHOE 1
apryMeHTMPOBaHHOE M3/IOXeHVe MaTepuaa.

OLuEeHKa «XOPOLLIO» He CTaBMTCA B C/ly4asx NPOMYCKOB CTYAEHTOM /1abopaTopHbIX U
NEKLMOHHBIX 3aHATUI N0 HEYBAXKMTENbHLIM NPUYMHAM.

OueHKa «yJ0BNeTBOPUTE/IbHO» CTaBUTCS CTYAEHTY, OTBET KOTOPOrO COLEPXKNT:

- MOBEPXHOCTHbIE 3HAHWUS BXXHENMLUMX pa3aenoB NporpaMmbl U COAePXKaHNS NEKLMOHHOIO

Kypca;

- 3aTPYAHEHWs C MCNO/b30BaHNEM Hay4YHO-MOHATUIAHOrO annapaTa U TEPMUHOMON NI KYpCa;
- CTpem/eHMe NOTUYECKN YETKO MOCTPOUTbL OTBET, a TaKXKe CBUAETENLCTBYET O BO3MOXHOCTY

MOCNeAyHOLLEr0 06YyYeHUs.

OueHKa «Hey[l0BNeTBOPUTENIbHO»  CTABUTCA  CTYAEHTY, WMEOLWEMY CyLIECTBEHHbIE
npo6enbl B 3HaHMWM OCHOBHOrO MaTepuasna M0 MporpammMe, a Takke [OMnyCTUBLUEMY
MPUHLMMNMANbHBIE OLUMGKU NPU U3N0XKEHWUWN MaTepuana.

7. MeTogunyeckune yKkasaHns ns obyyarLwmnxcs no 0CBOEHUIO AUCLUNINHBI

7.1. MeToanyecKkne ykasaHu1a K 3aHATUAM NeKLUOHHOro Tuna

HanvcaHne KOHCMeKTa NeKuMi: KpaTKo, CXeMaTW4yHO, NocnefoBaTeslbHO (DUKCUPOBATb
OCHOBHbIE TMOJMIOXKEHUSA, BbIBOAbI, (DOPMYNMPOBKM, 00600LLEHWA; MOMeYaTb BaXKHble MbICN,
BbI4eNATb  K/KOYeBble Cf0Ba, TepMUHbl. [lpoBepka TEPMWUHOB, MOHATUA C  MOMOLLbIO
SHUMKNONeAWA, cnoBapell, CMNpPaBOYHUKOB C BbINWUCbIBAHWEM TOJIKOBaHWA B  TeTpajb.
O603HauNTbL BOMPOCHI, TEPMUHbI, MaTepuasl, KOTOPbIA BbI3bIBAET TPYLHOCTW, MOMETUTbL U
MonbITaTbCs HaTW OTBET B PeKOMEHAYeMOW nuTepatype. Ecnu camocToATeNlbHO He yfjaeTcs
pasobpaTbCca B Marepuasne, Heo6xo4MMO CHOPMYNMPOBaTL BOMPOC M 3afaTb NPenofaBaTesiio Ha
KOHCY/bTauuu, Ha NPakTUYeCKOM 3aHATUW.

7.2. MeToanyecKkne ykasaHua K 3aHATUAM CEMUHAPCKOro Tuna

lMpakTnyeckme 3aHATUA

Ha npakTnyeckumx 3aHATUAX 06CY>KAat0TCA NPo6/emMbl, NOCTaB/eHHbIE BO BPEMS JIEKLMWIA.
Takuve 3aHATUA NPOBOAATCA B (hopme AUCKyccuid. Kak npaBuio, Ha O4HOM 3aHATUM MOXET 6bITb
obcyxaeHo 1-2 sorpoca. Kpome TOro, Ha Takux 3aHATUAX CTYLEHTbl NPeLCTaBNsat0T LOKNabl,
NOArOTOB/IEHHbIE BO BPEMS CaMOCTOATE/IbHON paboThbl U BbIMOMHAKT NpakTUYecKne 3afaHus.
OcHoBOW foKnafa CTYZleHTa Ha 3aHATUM ABNSAKOTCA OnpefenieHns (CMbIC/) TEPMUHOB, CBA3AHHbIX
C couManbHOW MHXeHepueld. Tema foKnaja Bbl6MpaeTcs CTYLeHTOM CaMOCTOATE/IbHO, UCXOAA U3
ero uHTepecos. [loknag npeacTtaBnseTcs B Buie npeseHtaumu (PowerPoint).

7.3. MeToauyeckme ykasaHus no opraHusauum caMmocToATe/IbHO paboTsl

Martepuas, 3aKOHCNEKTUPOBAHHbIN Ha NEKUMAX, HEO6XOANMO perynspHo npopabarbiBaTb
N OONOMHATL CBEAEHUAMU U3 APYTUX UCTOYHMKOB NNTEpaTypbl, NpeAcTaBleHHbIX He TO/MbKO B
nporpamme SUCUUMNAVHBI, HO U B NEPUOLNYECKUX U3LAHUAX.

Mpy  M3yyeHUM [UCUUNAMHBI CHayana Heob6XoAUMMO MO Kax4oW Teme nNpoyMTaTh
PEKOMEH[0BAHHYO /UTEpPaTypy W COCTaBUTb KPaTKUA KOHCMEKT OCHOBHbIX MONOXEHWUHN,
TEPMUHOB, CBefeHUI, TpebyroLWmMX 3anOMUHAHNS U ABNAIOLLMXCA OCHOBOMNOMAratoWwmMmMmn B 310N
TeMe [/ OCBOEHWA Mocnefylowmx TeMm Kypca. [nd paclivpeHus 3HaHua Mo LUCLuMnnHe
PEKOMeHYyeTCs MCMOob30BaTh VIHTEPHET-pecypchbl; NPOBOAUTL MOUCKM B Pa3MYHbLIX CUCTEMAX
1 UCNO/b30BaTb MaTepuasibl CaNTOB, PEKOMEHA0BAHHbIX MpernofaBaTesieM.

[Mpn oTBETe Ha 3K3aMeHe HeoOXO0AMMO: MPOoAyMaTb W YETKO M3N0XKWUTbL Martepuan; fatb
onpeseneHe OCHOBHbIX MOHATUI; faTb KPaTKoe OnvcaHue ABIEHUIA; npusecTy npumepbl. OTBeT
crnegyeT UNNICTPUPOBATL CXeMaMm, PUCYHKaMU U rpadmKamu.



MpuMepHble TeMbl JOK/13A0B:

1) CeTun XpaHeHUs faHHbIX

2) MHorosgepHble apXMTEKTYpbl COBPEMEHHBIX BbIYNCINTENbHLIX KOMIMIEKCOB
3) ObnayHble XpaHUInLLa U OCHOBHbIE CEPBUCHI

4) ObnayHble BblYMCIEHUSA

5) O6nayHble TEXHONOTUN U UX NPUMEHEHME

6) O6nayHble XpaHUNULLA JaHHbIX

7) I'pug 1 obnavHble BblYNCIEHNA

8) [arta ueHTpbl

9) O6nayHble TEXHONIOT NN BTOPOrO MOKO/EHUS.

10) CepBepHasa BUPTYa/IM3BLMS

11) MporpaMMHO-KOH(UTYpUpyemble CETU

12) Mopenb SaaS/AaaS

13) ApxuTeKTypa NpunoXKeHunii B o6nake

14) TexHnyeckne BO3MOXHOCTK nnaTgopmbl Windows Azure

8. Y4yebHO-MeTOAMYECKOE UM WH(OpPMaLMOHHOE ob6ecneyeHne AUCLUNUHBI
obecrneyeHve AUCLUNNNHBI

8.1. NMepeyeHb OCHOBHOMN N LOMOJIHUTENIBHON YYEOHOW NTepaTypbl

OcHoBHaga nuTepaTtypa

1) ApxuTekTypa MHPOPMaLMOHHbIX cuctem [TekcT]: y4yeb. nocobue gna sysos / M. B.
Pbi6anbyeHko; HOX. ¢egep. YH-T. - MockBa : HOpait, 2018. - 89, [2] c. - (YHMBEpPCUTETbI
Poccun). - bBubnuorp.: c. 89. OneKTPOHHbIA pecypc. Pexum pgoctyna: https://biblio-
online.ru/viewer/1E3097D3-2594-4FFA-A033-3A7FF7C31065/arhitektura-informacionnyh-
sistem#page/1

JononHnTtensHasa nutepatypa

1) Kon6uHa O.H., CkoBopogHukos A.l., Cnecapesa J1.C. VIH(opMaLMOHHbIE CUCTEMbI:
YuyebHoe nocobue. ClMb.: OO0 «AHApeeBCKMIA u3gatenbckmii gom», 2015 r. - 195 crp.
ONEKTPOHHbIN pecypc. Pexxum foctyna: http://elib.rshu.ru/files_books/pdf/rid_
c74f4cf8dcb44fe7a9¢2081¢41936959.pdf

8.2. MNMepeyeHb NporpaMMHOro obecnevyeHus

1 OnepaunoHHasa cuctema Windows XP, Microsoft Office 2007
2. TlporpamMMmbl 3N1eKTPOHHbIX Tabnuy, Excel

3. TekcTtoBblil pegaktop Word

4. Tporpamma gns cosfaHunsa npeseHTaumnini Power Point

5 Tporpamma pacno3HaBaHus TekcTa FineReader

8.3. NMepeyeHb MHHOPMALNOHHbLIX CMPaBOYHbIX CUCTEM
1 KoHcynbTaHT Mntoc.

8.4. DNeKTPOHHbIe BUBNMNOTEUYHbIE PECYpPChI:

1 3neKTpoHHO-6MG1MOTEeYHas cuctema MmapoMeTteoOHnaitH- http://elib.rshu.ru/
2.  WHhopmauuns aneKTpoHHOW 6MbamoTeyHol cuctemsl http://znanium.com/

3. ONeKTpOHHbIA Katanor 6ubnuoteku PITMY http://lib.rshu.ru/jirbis2/index.php?
option=com_irbis&view=irbis&Itemid=108

4. WspatenbctBo KOPAWUT https://biblio-online.ru/

8.5. CoBpemeHHble npodeccroHanbHble 6a3bl JaHHbIX
1 HayuHas anekTpoHHas 6ubnnorteka eLIBRARY.RU
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2. depaepanbHas rocygapcTBeHHas MHPOPMaLMOHHas cucTemMa HaumoHanbHas
anekTpoHHasa 6uénmoteka (HI3B). https://rusneb.ru/

3. MynbTuancunnanHapHas pegepatMBHas 1 HayKoMeTpuyeckas 6asa gaHHbIX
S”pus komnaHum Elsevier https://www.scopus.com/search/form.uri?display=basic#basic
4. Monutematnyeckan peepaTUBHO-6MBANOTrpaduyeckas 1 HayKOMeTpUYecKas
(bubnuometpuueckas) 6asa faHHbIX Web of Science komnaHuu Clarivate Analytics
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search
_mode=GeneralSearch&SID=F4ADWwm8nvkgneH3Gu7t&preferencesSaved=

9. MaTtepunanbHO-TEXHNYECKOe 0becneyeHre AUCLUNNUHDI

NekumnoHHble ayauTopun 060pYyL0BaHbI BUAEOMNPOEKLMOHHLIM 060pYyA0BaHMEM AN
npeseHTauUui, CpeAcTBamMy 3BYKOBOCMPOM3BEAEHUS, SKPAHOM, MepPCOHaNbHbIM KOMMbIOTEPOM C
BbIXO4OM B CeTb VIHTepHeT; nomelleHus AN1A MPOBELEHUS CeMUHAPCKUX W MPAKTUYECKUX
3aHATUIA 060pyAOBaHbl Y4eOHOM Mebenbto; 6nbnanoTeka MMeeT paboune mecta Ans CTY[AEHTOB;
KOMMbIOTEPHbIE  KMAacCbl OCHalleHbl BWAEONPOEKLUMOHHbIM 000pyf0BaHMEM, CpeacTBamu
3BYKOBOCMNPOWN3BEAEHNSA, 3KPaHOM, MEPCOHANIbHbIMU KOMMbIOTEPAMU C BbIXOLOM B CETb
VHTepHeT.

10. Oco6eHHOCTN OCBOEHMS AMCLMUNAUHBI ANS UHBANUAOB U WL, C OFPaHUYEHHBIMM
BO3MOXXHOCTSIMMW 3[10POBbS

O6yueHue 0OyuvalOLMXCA C  OrPaHWYEHHbIMU  BO3MOXHOCTIMW  3[,0POBbS  NpU
HEOOXOAMMOCTN OCYLLECTBNSETC HAa OCHOBE afanTWpOBaHHOW paboueil nporpammbl C
NCMONb30BaHMEM  CMeLMa/IbHbIX — METOA0B  0OyYeHWs W AWAAKTUYECKUX — MaTepuasnos,
COCTaBNEHHbIX C Y4YeTOM OCOGEHHOCTE MCUXO(U3NYECKOrO PasBUTUS, WHAMBUAYAIbHbBIX
BO3MOXHOCTEl 1 COCTOSIHMA 340POBbS TaKMX 00yyatoLLmMxcs (06yyaroLerocs).

Mpn onpegeneHn (OpPMbl  MPOBEAEHMS  3aHATUIA € 0BYyYaloLMMCS-MHBAIUAOM
YUNTHIBAOTCA PEKOMEHAALMMW, COAEPXKAaLLMeCs B WHAMBMAYaNbHOM NporpammMe peabunmtauum
VHBaNAa, OTHOCUTENbHO PEKOMEHJ0BaHHbIX YC/IOBUIA 1 BUAOB TPya.

Mpn HEOGXOAMMOCTU AN 00YYatOLMXCA M3 YnCa UHBANAOB W NNL, C OTPaHNYEHHbIMY
BO3MOXHOCTSIMW 3/10POBbsi CO3Aal0TCs CreumanbHble paboume MecTa C YY4eTOM HapyLUEeHHbIX
(YHKLMIA 1 OrpaHNYeHNiA XXN3HeAEATENbHOCTH.
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