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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. Henb AUCHUNIMHBI COCTOUT B (popMUpOBaHUM y OOydyaromMXCs CUCTEMHBIX 3HAaHUH U
KOMIIETEHIIMI B 00JIaCTU MPOEKTUPOBAHUS, aHAIHM3A U ONTUMHU3ALUHU MTapAJJICIbHBIX BBIUYMCIUTEIbHBIX
peLIeHUN I CII0KHBIX MHKCHEPHBIX 337a4 aBTOMAaTU3UPOBAHHOT'O IIPOEKTUPOBAHUS.

1.2. 3agauy AUCHUILIUHBI

1. ®opMupoBaHHUE y CTYJIEHTOB CIOCOOHOCTH MPOEKTHUPOBATH APXUTEKTYpPY MapajiieibHbIX
penieHuii, BBIOMpaTh 1 KOMOMHUPOBATH MOJIENH Mapajuiesin3Ma Mo KOHKPETHbIE HH)KEHEPHBIE 3a/1auH,
MIPOBOAUTH CUCTEMHBIN aHAIN3 MPOU3BOJAUTEIHLHOCTH M ONTUMHU3ALUIO MTAPAJUIEIBHBIX IPOTPaMM.

2. OcBO€HHME COBPEMEHHBIX TEXHOJIOTHH MapauieJIbHOTO NPOrpaMMHUPOBAHUS U METOJ0B
npo@uiaupoBaHus AJs JOCTHUXKEHHS BBICOKOW 3G(GEKTHUBHOCTHU BBIYMCICHUM B cHUCTeMax
aBTOMATHU3HPOBAHHOTO MPOEKTUPOBAHMUS.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

Yacte 6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monaynb muctuiina: Moaysib NpOeKTHO-POoheCCHOHATBLHON MTOATOTOBKH.

HNunexce nuctumaunel: b1.B.01./1B.01.05.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TE€XHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
WVHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0y4eHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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[TK-2. Cniocoben
UCIIOJIb30BaTh
COBPEMEHHEBIE
JOCTHIKCHUS HAYKHU U
NEepCAOBBIC TCXHOJIOTMHA
B IIPO(heCcCHOHAITLHOM
JCSITEIBHOCTH

[1K-2.1. 3naeT coBpeMeHHbIE
MOJIXOJTBI K HCCIICIOBAHUIO U
pa3zpaboTke 00BEKTOB
npohecCHOHATLHOM
JESITCIIbHOCTH

3HaeT apXUTEKTYpPHbIE IPUHIIMUIIBI
BBICOKOIIPOU3BOJAUTEIIBHBIX BBIUNCIUTEIBHBIX
CHCTEM U METO/bI OPTraHU3AlNM IaHHBIX,
HE0OXO0UMBbIE I IPOEKTUPOBAHUS

3P PEKTUBHBIX MapaIICIbHBIX KOMIIOHEHTOB
CAIIP.

[1K-2.2. YMmeeT npoBOAUTH
HCCIIeI0BaHMS U pa3paboTKy ¢
HCIIOJIb30BaHUEM
COBPEMEHHBIX JOCTH)KEHUN
HAyKH U MepeI0BbIX
TEXHOJIOTHI TIPU PEIICHUN
3a/1a4 mpodeccruonanbHOM

YMeeT IpOeKTHPOBATh APXUTEKTYPY
napajuieIbHBIX MPOTPaMMHBIX MOJTYJIEH,
BBIOMPATH MOJICITN B3aUMOICHCTBUS
obecrnieunBaTh OATAHCUPOBKY HArPy3KH U
MacImTabupyeMOCTh B COCTaBe
pacrpeieIeHHBIX CUCTEM.

JIEATETbHOCTH

[1K-2.3. Bnaneer Brnageer TexHonorusiMu pa3paboTKu, OTIaIKH
COBPEMEHHBIMHU U IpoUITHPOBAHUS TAPAIIIEIBHOTO KO/A,
TEXHOJIOTUSMHU METOJIaMH BBISIBIICHUS Y3KHUX MECT
MPOEKTUPOBAHUS 0OBEKTOB MIPOU3BOAUTEINBHOCTU U ONITUMHU3ALUU
npodeccCuoHaNBHOM BbhluMcnuTeNnbHbIX siaep CAIIP.

JIEATENIbHOCTH

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHALIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHUX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISAET 4 3a4eTHBIX eqUHUIL, 144 akageMHUeCKUX 9acoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B

tabmute 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AUCITUILUIMHBI 110 BUJAAM YU4COHOM JIeITeIbHOCTH
o Beero  |Cemectpsl
Bunbl yueOHOI e TenbHOCTH
4acoB 2 cemecTp
KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejieM, BCero 36 36
JIeKk1IMOHHBIE 3aHATUSA 18 18
IIpakTHueckue 3aHATHSA 18 18
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 108 108
BHeayIMTOpHAasi padoTa 00y4awIMXxcs ¢ npemnoaaBaresieM, BCero
IToaroroBka K 3a4eTy ¢ OLIEHKON 54 54
[TonroroBKa K TECTUPOBAHUIO 54 54
Oo0masi TpynoeMKoCTh (B 4acax) 144 144
O0mas TpyaoemMKocTh (B 3.e.) 4 4

5. CTpykTypa ¥ coaep:KaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUILUIMHBI TIO pa3jaeiaM (TeMaMm) U BHaaM y4eOHOM NesTeNIbHOCTH IMPUBEICHA B
tabmnuie 5.1.
Ta6ymma 5.1 — Pasyenn! (TeMbl) TUCHMILIMHBI M BUABI YICOHOH ACATCIBHOCTH

Jlek. Cam. Bcero
IIpak. dopmupyemsble
Hazpanwust pa3nenos (TeM) AUCIUILTUHBI 3aH., pab., | gacos (6e3
3aH., 4 KOMIIETCHIINH
q q 9K3aMEHa)
2 cemecTp
3
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1 TeopeTnueckue MoA€NIN MapalIeTbHbIX 2 2 12 16 [1K-2
BBIYHCIICHHUH U OIIeHKa (D PEeKTUBHOCTH
2 [TporpamMmupoBaHue pacnpeieIEHHbIX 4 4 16 24 [1K-2
BBIUHCIUTENBHBIX CUCTEM C UCIIOJIBb30BaHUEM
uHTepdeiica nepeaadn cooOmeHni
3 I'uOpuaHbIe MOJENN TapauIeTLHOTO 2 2 16 20 I1K-2
MIPOrpaMMHUPOBAHUS ISl MHOTOSIACPHBIX
KJIACTEPHBIX CUCTEM
4 Pacripeiesi€HHbIC BEIYMCIICHUS HA 2 2 16 20 [1K-2
rpadUYecKuX MpoIeccopax
5 IlapamienbHOE MPOrpaMMHUPOBAHUE HA OCHOBE | 2 2 16 20 [1K-2
3a]1a4 U aCUHXPOHHBIX MOJIEJIeH BBITTOJIHEHUS
6 IIpuMeHeHNe napajuIeIbHbIX BEIUMCIICHUN B 4 4 16 24 [K-2
3a/layax aBTOMaTU3UPOBAHHOTO
MPOEKTUPOBAHUS
7 Metoabl mpoUIMPOBaHUS M OTITUMHU3AIIH 2 2 16 20 I1K-2
IIPOU3BOJUTENILHOCTH MAapaJlIeNIbHBIX IPOrpaMM

Uroro 3a cemectp| 18 18 108 144

Uroro| 18 18 108 144

5.2. Conep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanue pa3esioB (TeM) TUCIUTUINHBI (B T.Y. [0 JISKIIUSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuma 5.2 — Coneprkanue pa3ienoB (TeM) TUCIHUILIMHEI (B T.4. IO JICKIUSIM)

TpynoemkocTs
HasBanwus paznenos (Tem) Conepxanue pa3enoB (TeM) dopmupyemsbie
JUCITUTLTAHBI JTUCITUILIAHEI (B T.4. TIO JIEKIUSIM) (eKIMOHHEIE KOMIIETEHITHH
3aHSTHS), 9
2 cemecTp

1 Teopernueckue monenu |3axkoHbl AMaana u ['yctaBcoHa, 2 [1K-2
napajuiesbHbIX TEOPETUUECKHE MOJEIU MapalieIbHbIX
BBIYMCIICHUI U OIIEHKA Berunciiennii (PRAM, BSP, LogP),
s dexTuBHOCTH METPHUKH MTPOU3BOIUTEIIHHOCTH

(yckopenue, 3¢ (eKTUBHOCTB,

MacmtabupyeMocTs). Moaens Work-

Span. Ananu3 3aTpaT U TEOPETUYECKUX

IIPEeJIeIOB pacrnapaieIuBaHus.

Hroro 2

2 [IporpammupoBaHue ApXUTEKTypa pacpeaesIEHHBIX CUCTEM 4 [K-2
pacrnpeenéHHbIX ¥ MOJIEJb TepeIadu COOOIICHUIA.
BBIYUCIIUTENBHBIX cucTeM ¢ | HeOmokupyromue KOMMYyHHUKALUU 1
HCIIOJIb30BaHUEM MEXaHU3Mbl aCHHXPOHHOTO OOMEHa
uHTepdeiica nepegadn JTaHHBIMU. [IpOU3BOIHBIC THITBI JAHHBIX
cooOLIeHn MPI st paGOTBI CO CIOKHBIMH

cTpykrypaMu. OHOCTOPOHHKE

koMMmyHukauu (RMA). Ontumuzanus

KOJUIEKTUBHBIX OIl€palyi U TOIOJIOTUI

IIPOLIECCOB.

Hroro 4
4
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3 I'ubpuaHbie MoEeTH
[apajuIeIbHOTO
MIPOrpaMMUPOBAHUS IJIS
MHOTOSIJIEPHBIX KJIACTEPHBIX
CUCTEM

['ubpuaubie Moaenn
pacnapasuleIMBaHus, pa3/ielIeHnue
OTBETCTBEHHOCTH Mexay MPI u
OpenMP. IIpuBsi3ka NOTOKOB U
nporeccos (affinity), NUMA-
APXUTEKTYPhI U ONITUMU3AIUS
pa3MelieHus 1aHHbIX. banancuposka
Harpy3ky B MHOTOSIIEPHBIX KIaCTEPHBIX
CUCTEMaX.

[K-2

NapajyieabHbIX
BBIYHCJICHUH B 337a9ax
aBTOMAaTU3UPOBAHHOIO
MPOEKTUPOBAHUS

JIOMEHOB U pacIpeielIeHUe Harpy3KHU.
YHHBEpCAIBHBIE TATTEPHBI
napajuiesIu3Ma JJis CEeTOYHBIX U
UTEPALIMOHHBIX AJITOPUTMOB.
Oco0eHHOCTH pacnapaieIMBaHus 3a/1a4
AJIEKTPOIMHAMUKH Ha IpUMepax
METOJI0OB KOHEUHBIX Pa3HOCTEH BO
BpemeHHoi obnactu (MKPBO) u meTona
MomeHToB (MoM). banancupoBka
Harpy3Kku pu paboTe ¢ HeperyJispHbIMU
CTPYKTypaMu AaHHbIX. MeTogomorus
nepeHoca 1nocie10BaTeIbHbIX
BBIUHCIIUTENIBHBIX SA€p B NapalIeIbHYIO
Cpelly ¢ COXpaHEHHEM KOPPEKTHOCTH U
YUCJIIEHHOW YCTOMYHUBOCTH.

Hroro
4 PacnpenenéHHble ApXUTEKTypa rpapuuecKux [IK-2
BBIYMCIICHHS Ha npoueccopos (SIMT, warps, nepapxus
rpaduueckux mporeccopax |mamsTe). Moaeau nporpaMMHpPOBaAHUS
CUDA u OpenCL. OnTumu3zanus
JIOCTYTIA K MaMsITH (COrIacoBaHHBIM
JOCTYII, pa3aensiemMas NaMsTh,
yCTpaHeHUe KOH(IUKTOB JaHHBIX).
ACHHXPOHHBIE TOTOKU UCIIOJIHEHUS U
unrerpauust CPU u GPU Bbruucienuit.
Hroro
5 TMapamnenbHoe [Tapannenu3m Ha OCHOBE 3ajad, I1K-2
porpaMMHpOBaHUE Ha anropuTMbl work-stealing. bubnuorexkn
OCHOBE 331124 U Intel TBB u coBpeMeHHbIE CTaHAAPTHI
ACHHXPOHHBIX MOJIEeH C++ (executors). [TaTTepHbl
BBITIOJTHCHHSI napajuieJIbHOTO BhITosHeHus (pipeline,
map-reduce, dataflow-monenn).
ACHHXPOHHBIE MOJICJIH BBITIOJHEHUS U
JUHAMHYECKOe TUIaHUPOBaHUE.
Hroro
6 [Ipumenenue JleKOMIO3UIMs BEIYHCIUTEILHBIX [IK-2

Htoro
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7 Metopl Monens Roofline ans ananmsa 2 [IK-2
npoGUINPOBAHUS U POM3BOIUTENHLHOCTH (memory-bound vs
ONTUMU3ALNH compute-bound). THCTpyMEHTHI
IIPOU3BOJUTEILHOCTH npodunuposanus (Intel VTune,
napajutensHbIX Tporpamm  |NVIDIA Nsight, Score-P). Meronomnorus
CWJIBHOH ¥ c11ab0i MacITabupyeMOCTH.
AHanu3 annapaTHbIX CUETYUKOB
IIPOU3BOJUTENILHOCTH U ONITUMHU3ALIMS Ha
OCHOBE JJaHHBIX MPOPHIUPOBIINKA.
Hroro 2
Hroro 3a cemectp 18
Hroro 18
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HanmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabauma 5.3. — HauMeHoBaHue NPaKTUUYECKUX 3aHATUN (CEMHHAPOB)
HasBanus paznenos (Tem) HanmeHnoBaHue NpakTUYECKUX Tpynoemkocts, | PopMmupyeMblie
JUCIUILINHBI 3aHATUHN (CEMHHAPOB) q KOMIIETEHIINH
2 cemecTp
1 Teopernueckue Mmoaenu Pacuér yckopenus u 2 [1K-2
napajieNIbHbIX BBIYUCIACHUN U |3()(HEKTUBHOCTH aJTOPUTMOB,
OlLleHKa Y PEeKTUBHOCTH aHaJIu3 MaclITabupPyeMOCTH IO
3akoHaM AMpana u ['yctaBcoHa.
Hroro 2
2 [TporpamMmmupoBaHue Peanuzanus HEOIOKUPYIOIITUX 2 [1K-2
pacrpeenéHHbIX KOMMYHHKaIMH 1 paboTa ¢
BBIUUCIIUTENILHBIX CUCTEM C IPOM3BOIHBIMU THUIIAMH JaHHbIX
ucronb3oBaHueM untepgeiica |MPI.
nepenadyn CooOIEeHNI Onrumu3sanusg KOIIEKTHUBHBIX 2 I1IK-2
00MEHOB U NpuMeHeHue one-sided
oneparuii (RMA) B
pacrpe1eEHHBIX PUIIOKEHUSIX.
Htoro 4
3 I'ubpuaHbIe MoIEeTH [IpoexTupoBanue THOPUIHON CXEMBI 2 I1K-2
napasiebHOTO MPI+OpenMP, nactpoiika
MIPOrpaMMHUPOBAHUS IS pUBs3KU MOTOKOB (affinity) u
MHOT'OSIJIEPHBIX KJIACTEPHBIX  |aHAJIN3 OalaHCUPOBKH Harpys3Ku.
CUCTEM Hroro 2
4 PacnpenenéHHble Hanmcanue u 3amyck 2 I1K-2
BBIYUCIICHUS HA TPAQHUUECKUX | BBIYUCIUTEIBHBIX SJIED,
npoueccopax ONTUMHU3ALMS TOCTyIIA K UEPAPXUU
namatu GPU, acuHxpoHHBIE
nepesadyy JaHHbIX.
Hroro 2
5 ITapamnensHoe PedakropuHr nocie10BaTenbHOTO 2 I1K-2
pOrpaMMUpPOBAaHUE HA OCHOBE |KOJa C MCIIOJIb30BaHHEM OMOINOTEK
3a/1a4 U aCHHXPOHHBIX Intel TBB, peanu3zarius naTTepHOB
MOJIEJIEM BBIIIOJIHEHUS work-stealing u dataflow.
Hroro 2
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6 [IpumMeHeHne mapauieIbHbIX
BBIYHCJICHUH B 337a9ax
aBTOMAaTU3UPOBAHHOIO
MPOEKTUPOBAHUS

[TapannenpHas peanuzanus
CCTOYHLIX aJITOPUTMOB, O6XOII
MacCHBOB TI0 IIa0JIOHY,
arperupoBaHKe pPe3yJbTaToB,
ONTUMMU3AHA JOCTYIIA K IMaMATH.

[1K-2

[TprMeHeHre MaTTEPHOB K 3a/1a4aM
ANEKTPOJMHAMUKH -
pacrapasuieTuBaHue OOHOBIICHUS
nosieit (FDTD) u pacuéra
MaTpUYHBIX d5ieMeHTOB (MoM) Ha
y4eOHBIX MOJEISAX. AHAIIN3
MacmTabupyeMoCTH 1 OanaHca
Harpys3KH.

I1K-2

Hroro

7 Metoabl npohUIMPOBaHUS U
ONTUMMU3ALNU
IIPOU3BOJUTEILHOCTH
napajuleIbHBIX IPOrpamMm

[Toctpoenne Roofline-guarpamm,
TIOMCK Y3KUX MECT C
ucnonb3oBanuem VTune/Nsight,
OINITHMH3AIIHS HA OCHOBE JIaHHBIX
npOopUINPOBIINKA.

[1K-2

Htoro

Hroro 3a cemectp

18

HUroro

18

5.4. JlaGopaTopHble 3aHATHS

He npeaycmoTpeHo yueOHBIM IIJIaHOM

5.5. KypcoBoii npoekT / KypcoBasi paéora

He npenycMoTpeHo y4eOHbBIM MIIaHOM

5.6. CamocTosiTeqIbHasi paboTa

Bunbl camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (hOpMHUpYEMble KOMIIETEHIIMH MPECTaBICHBI B

Tadsmie 5.6.
Tabauna 5.6. — Bunabl camocToaTenbHONU paboThl, TPYI0EMKOCTh U (hOpMHUpYEMble KOMIIETEHLIUN
HasBanus paznenos (Tem) Buper . | Tpynoemkocts, | @opmupyemblie Dopmbl
JUCLUIIMHBI CaMOCTOATCILHON q KOMIIETEHIINH KOHTPOJIS
paboThI
2 cemecTp
1 Teopernueckue mopenu  |Ilogroroska k 3adery 6 [IK-2 3auér c
NapaJuUIEJIbHBIX BBIUMCIIEHUH | C OLIEHKOM OLIEHKOM
u oLeHKa dGGEKTUBHOCTH | [ToaroToBKa K 6 IIK-2 TectupoBanue
TECTUPOBAHUIO
Hroro 12
2 IIporpammupoBaHue IToaroroska k 3auery 8 [IK-2 3auér c
pacnpenenéHHbIX C OLICHKOM OLICHKOH
BRAHCTHTEIBHBIX CHCTEM €| 116 nroroBKa K 8 ITK-2 TectupoBanue
HCII0JIb30BaHUEM TECTHPOBAHHIO
uHTepdeiica nepeaun
CcOo001LIEHU I Hroro 16
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3 'uOpuaHbie Moaenu [loaroroBka k 3auery 8 [K-2 3auér c
MapajiebHOTO C OLICHKOMN OLICHKOM
OporpaMMHUpOBaHMs A IloaroroBka x 8 [1K-2 TectupoBanue
MHOTOSI/ICPHBIX KJIACTEPHBIX | TeCTHPOBAHHIO
CHCTCM Hroro 16
4 PacnpenenénHble ITogroroBka k 3auery 8 [K-2 3auér c
BBIYHMCIICHUS HA C OILICHKOM OILICHKOH
rpauuecKuX IpoLeccopax |[ToaroToBKa K 8 I1K-2 TectupoBanue
TECTUPOBAHUIO
Hroro 16
5 IMapamienbHoe [ToaroroBka k 3auery 8 [IK-2 3auér ¢
porpaMMUpOBaHuUE Ha C OILICHKOM OILICHKOH
OCHOBE 3aJ1a4 U IloaroroBka x 8 [1K-2 TectupoBanue
ACUHXPOHHBIX MOACIICU TECTUPOBAHUIO
BBITIOJIHCHHUSI HUtoro 16
6 [Ipumenenue [loaroroBka k 3auery 8 [K-2 3auér c
MapajiebHbIX BEIYUCICHUN |C OLIEHKOM OLIEHKOM
B 3a7a49ax TloaroroBka x 8 [1K-2 TectupoBanue
ABTOMATHU3UPOBAHHOI'O TECTUPOBAHUIO
MIPOCKTUPOBAHUS HUtoro 16
7 Metopl [loaroroBka k 3auery 8 [K-2 3auér c
npopUINPOBAHUS U C OLIEHKOH OLIEHKOM
ONTHMMU3AIUU IloaroroBka x 8 [1K-2 TectupoBanue
MMPOU3BOAUTCIILHOCTHU TECTUPOBAHUIO
napajuieJIbHbIX IPOorpaMm HUtoro 16
Hroro 3a cemectp 108
Htoro 108

5.7. CooTBeTcTBHE KOMIIETEHUMH, (POPMUPYEMBIX PH U3YUYEHUU TUCUHUIIIMHBI,
U BU/0B 3aHATHI

CoOTBETCTBHE KOMHCTCHHHﬁ, q)OpMI/IpyeMbIX IIpu U3y4YCHUU OUCHUILIINHBI, 1 BUIOB 3aHATHH

MpeACTaBICHO B TabuIe S5.7.

Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHNH, ((OPMUPYEMBIX IPU U3YUECHUHU AUCLUUILINHBI, U BUOB

3aHSATHN

dopmupyembie KOMIETEHIIMH

Bunpl yueOHOI nesTebHOCTH

Jlek. 3an. |IIpaxk. 3aH.

Cawm. pad.

DopMbI KOHTPOJIA

I1K-2

- -

+

3auér c oueHkoil, TectTupoBaHue

6. PeiiTunronas cucrema AJISl OHCHKH yCII€EBA€MOCTH Oﬁy‘{alOIHI/IXCH

6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbHbIe onleHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6. 1.
Tabmuia 6.1 — banipHbIE OLIEHKH

MakcumanbHbIH 0aut
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MakcumanbHbII MaxkcumanbHbII
3a IEPUOJ MEXKIY Bcero 3a
DopMBI KOHTPOJIS 6amn Ha 1-yio KT ¢ 0aJut 3a epuos
2KT u Ha KoHeIl CEMECTp
Hayaja ceMecTpa mexay 1KT u 2KT
cemecTpa
2 cemecTp
3auéT ¢ OlLICHKOU 10 15 25 50
TectupoBaHnue 10 15 25 50
8



Htoro makcumyM 3a 20 30 50 100
epuo.
Hapacratomum ntorom 20 50 100 100

6.2. [lepecuer 0a/1J10B B OLIEHKH 32 TeKYIIM KOHTPOJIb

[Tepecuet 6amIoB B OLIEHKH 32 TEKYILIUI KOHTPOJb MPECTaBIeH B Tabnuie 6.2.
Ta6mmia 6.2 — Ilepecder OaIOB B OIEHKH 32 TEKYIIMI KOHTPOJIb

bamibl Ha faTy TEKyIero KOHTpoIs OneHka

> 90% ot MakcuMaibHOI cymMMbl OamioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 110 69% oT MakcuMabHOU cyMMBI 6aiioB Ha naty TK

N |W ([

< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK

6.3. Ilepecuer cymMMblI 02/1JIOB B TPAAMLIMOHHYIO U MEKAYHAPOIHYI0 OLEHKY

[lepecuer cymmBbl 0auIOB B TPAIULMOHHYIO M MEXIYHAPOAHYIO OLEHKY MPEACTaBIICH B TaOIuUIE

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJUIOB B TPAIUIIMOHHYIO U MEKIYHAPOIHYIO OLICHKY
Hrorosas cymma 6asios,
OneHka YUHUTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)
HK3aMEeH
5 (oTaMYHO) (3a4TEHO) 90 - 100 A (0TIMYHO)
4 (xopor110) (3a4TEHO) 85 -89 B (ouens xopomio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTrBopUTEIBHO)
3 (yAOBIETBOPUTENHHO) (3aUTEHO) 65— 69
60 — 64 E (mocpencTBeHHo)
2 (HeyOBJIETBOPUTENHHO) (HE 3aYTEHO) Hwuxe 60 6ammoB F (HeynoBieTBOpUTENBHHO)

7. Y4eOHO-MeTOAMYECKOEe U NH(POPMALMOHHOE 0O0ecnevyeHHue TUCIUIIINHBI
7.1. OcHoBHAasi IMTEpaTypa

1. 'eprenb, Buktop IlaBmoBu4Y. BBICOKONPOU3BOAUTEIbHBIE BBIYUCICHUSA 5
MHOTOIPOLIECCOPHBIX MHOTOSIIEPHBIX CUCTEM : yUeOHUK AJis By30B. - M. : 3narenscTBO MOCKOBCKOTO
yHuBepcuteta , 2010. - 544 c¢. (nanmmuue B 6ubnmoreke TYCVYP - 25 3k3.).

2. IlporpamMupoBaHue Ha MapauIeIbHBIX BBIUUCIUTENbHBIX cucTeMax : [lep. ¢ anri.. - M. : Mup ,
1991. - 372[4] c. (manmuuue B 6ubimoteke TYCVYP - 4 5k3.).

3. I'pummMm, P. IlapannenbHoe mporpaMMupoBaHue Ha coBpeMeHHOM C++. Urto Kaxabli
npodeccuoHall J0JKEH 3HAaTh O MapajuieJbHOM MporpammupoBanuu / P. I'pumm ; mepeBon c
anrnuiickoro B. FO. Bunnuka. — Mocksa : JIMK Ilpecc, 2022. — 616 c. [DnekTpoHHBIN pecypc]: —
Pexxum moctyma: https://e.lanbook.com/book/314870.

4. MansaBko, A. A. [lapamnensHoe nMporpaMMHUpOBaHHWE HAa OCHOBE TEXHOJOTHH openmp, cuda,
opencl, mpi : yueGHOe mocodbue st By30B / A. A. MansgBko. — 3-¢ u3a., ucup. u nomn. — Mocksa :
N3pnatenscTtBO HOpait, 2023. — 135 c¢. [DnekTpoHHBIH pecypc]: — Pexum pgoctyna:
https://urait.ru/bcode/514199.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. Bocc, M. IlapannensHoe nporpamMmmupoBanue Ha C++ ¢ momombio 6ubnuoreku TBB :
pyxoBoactBo / M. Bocc, P. Acenxo, [I. Pelinaepc ; nepeBop ¢ anrauiickoro A. A. CauakuHa. — MockBa
: AMK IIpecc, 2020. — 674 c. [DOnextpoHHBH pecypc]: — Pexum poctymna:
https://e.lanbook.com/book/179500.

2. Apsikos, C. b. IlapannensHoe nporpaMMupoBanue Haja o0mel namsaTeio. OpenMP : yueGHOe
nocobue / C. b. ApsikoB, M. A. I'opogunues, I'. A. llykun. — HoBocubupck : HI'TY, 2019. — 95 c.
[DnexTpoHHBIH pecypc]: — Pesxxum goctyna: https://e.lanbook.com/book/152252.
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3. ®unaros, A. C. I[lapannensHoe nmporpaMmupoBanue : yueoHoe mocodbue / A. C. dunatoB. —
MockBa : PTY MUPDA, 2021. — 46 c. [DnekTpoHHBIN pecypc]: — Pexum gocryna:
https://e.lanbook.com/book/218429.

7.3. YueOHO-MeTOANYECKHE TT0COOUS
7.3.1. O6s3aTesIbHBIE YUeOHO-METOANYEeCKUE MOCO0Us

1. Duronum, V. llapannensHoe nporpammupoBanue Ha C++ B aeiictBuu. [IpakTuka paspaboTku
MHOTOTIOTOYHBIX MPOrpaMM : yueOHoe mocobue / Y. DHTOHH ; epeBo ¢ aHriauiickoro A. A. CIMHKHH.
— Mocksa : IMK IIpecc, 2012. — 672 c. [DnexTpoHHBIN pecypc]: — Pexum goctymna:
https://e.lanbook.com/book/4813.

2. 3onkun, A. JI. TlapannenbHbie BHIYUCICHUS U PeaJIU3alisl ar€HTHBIX CTPATETHil Ha apXUTEKTYpe
CUDA : yuebnoe mocobue mis By3oB / A. JI. 3onkun, P. A. Bepounkuii. — Cankr-IlerepOypr : Jlans,
2025. — 176 c. [DnexktpoHHBI pecypc]: — Pexxum noctymna: https://e.lanbook.com/book/507341.

7.3.2. Y4yeOHO-MeTOAUIECKHE ITOCOOUS NJIsl JIUIL
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbsI 1 HHBAJIU/I0OB

Y4ebHO-MeToAnUECKIEe MaTepUaibl sl CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yYaromuXCst
13 YHUCJIA JIUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (JopMax,
aJIalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBbS U BOCTIPHUSITHS HHPOPMALIUH.

Jst i ¢ HapyleHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIMICHHBIM IPUPTOM.

Jst i ¢ HAapyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

J1st T ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBbIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

[Ipu M3yuyeHUU NUCHUILIMHBI PEKOMEHIyeTCs 00palaThbCsi K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkphIT gocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U IPOrpaMMHoOe ofdecrnedyeHre JUCHUIITTHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPaMMHOe oOecriedeHue JJIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHUs 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOH aTTeCTAllMN UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymmbl, 000pyJOBaHHAs JOCKOW U CTaHAAPTHOW yueOHOM
Mebenblo. MiMeroTes MynbTUMeInitHOe 000pyI0OBaHUE U yueOHO-HATIIAHbIE TTOCOOUS, 00eCTIeUrBaIOIINe
TEMATUYECKHUE NIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuajibHO-TeXHHYECKOE U IPOrpaMMHOe olecriedeHne Uil MPAKTHYEeCKUX 3aHATHI

VY4ebHo-HayuHas JabopaTopus MPOMBIIUIEHHOTO AU3aiiHa: yuyeOHast ayIuTOpHUsl UIsl TPOBEACHUS
3aHATUHN JICKIIMOHHOTO THUIa, ydyeOHasi ayIUuTOpUS IJId MPOBEACHUS 3aHATUN MPaKTUYECKOTO THIIA,
MOMELIeHUe AJs MPOBEIECHUS T'PYNIOBBIX U MHAUBUIAYAJIbHBIX KOHCYJIbTAllUil, MOMEIIEHUE IS
MIPOBEJICHUS TEKYILETro KOHTPOJS U MPOMEXYTOUHOM aTTecTaluu, MOMEIIeHUE sl CAaMOCTOSTEIbHOM
pabotsr; 634034, Tomckas obnacte, T. Tomck, Bepmmnuna ynuma, 1. 47, 224/1 ayg.

Onucanue uMeroerocss 000pya0BaHus:

[Tanens narepaktuBHass LMP7502ELN Lumien 75EL 1 mT.

Monutop 27" 15 mir.

Cucremnsrii 610k 1 15 mT.

KommiekT cnieruanu3npoBaHHON yueOHOU MeOeTn

- KommuiekT cnenuanu3upoBaHHON yueOHOM Mebenu;
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- PaGouee mecTo mpenogaBaress.

8.3. MaTepuaibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecnedyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIACCHI),
PacooKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nacte, T. Tomck, Jlennna npocnexkr, 1. 40, 101 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetickas, 1. 146, 107 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 130 ayn.

Omnwucanue UMeEIoNIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHyto cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 minst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuaanO-TeXHquCKoe odecneyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaabHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ O0Oy4YarOUIMMHCA C HAPYUIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaImy B JOCTYIHBIX opMax, MOOMIIBHON CUCTEMBI MPEINOJaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, TOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUeM CiyXxa, 000pyJa0oBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYyCMOTPEHO UCIOJIb30BaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSX BO3MOXKHOCTH MPOCMOTpA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha dKpaHe) MpH MOMOIIM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHSAX ¢ O0Yy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJIBb3YIOTCS alIbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeacTBa
npuema/rnepeaadyn yueOHoW nHGOpMaIMU B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMBI OOYyUYCHUSI IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMHU 110 OPTaHU3aAUMH U3YUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JIsl TEKYIIEr0 KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUM

JIyist olleHKHU cTeneHu COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIE 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI

Hasparus pasnenos (Tem) PopmupyemEIe ®opmsbl koHTpoIs | OueHounsie Marepuans (OM)
JUCITUTLIAHBI KOMIIETEHILIUH
I Teopetnueckue Moaenu [1K-2 3auér c onenkort | [lepeuens BompocoB 1ist
NapauIeIbHBIX BRIYUCICHUN U 3ayeTa C OLEHKOM
OLeHKA 9()YCKTHBHOCTH TectupoBanue [IpumepHbIil nEepedyeHb
TECTOBBIX 3a/IaHUM
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2 [IporpammupoBaHue [K-2
pacrpenenéHHbIX
BBIYUCIIUTEIILHBIX CUCTEM C
UCIIOJIb30BaHUEM HHTEpderica

nepeayn COOOICHUN

3a4éT C OLEHKOH

[Iepeuyens BonpocoB i
3a4eTa ¢ OLCHKON

TecTtupoBanue

[IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI

3 I'uGpumHbIe MOIETH T1IK-2
napajuieIbHOTO
MIPOrpaMMHUPOBAHUS IS
MHOTOSIJICPHBIX KJIACTEPHBIX

CHUCTCM

3a4éT C OLIEHKOH

[IepeueHs BOMPOCOB ISt
3aueTa ¢ OLEHKOM

TectupoBanue

IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI

4 Pacnipenenénnnie Boruncienus | [1K-2

Ha rpa)UYecKux mporeccopax

3a4éT C OLEHKOH

IIepeuens BonpocoB 11t
3a4era ¢ OLCHKON

TectupoBanue

[IpumepHBIil nepeueHb
TECTOBBIX 3aaHUI

ONTUMU3ALNHI
IIPOU3BOAUTENBHOCTH
IapaJuIeIbHBIX IPOrpaMM

5 ITapamnensHoe I1K-2 3auér c ouenkoil  |Ilepedens BonpocoB s
IIPOrPaMMUPOBAHNUE HA OCHOBE 3a4eTa ¢ OLEHKON

3a71a4 M aCHHXPOHHBIX MOJIeIIeH TectupoBanue [IpuMepHBIil nepeyeHb
BBIITIOJTHCHHUA TECTOBLIX 3aJaHUN

6 [Ipumenenue napamwienbubix | 11K-2 3ayér c onieHkoil  |[lepedenn BOpPOCOB 1Jist
BBEIYMCJIEHUH B 3a7adax 3a4eTa ¢ OLIEHKON
4BTOMAaTU3NPOBAHHOTO TectupoBanue IIpuMepHBIil IepeyeHb
OPOCKTUPOBAHHUA TECTOBBIX 3aJaHUN

7 Metonast npodunupoBanus u - |11K-2 3auér c onenkort | [lepeuenn BOmpocoB Jist

3a4eTa C OLIEHKON

TectupoBanue

[IpuMepHbIii IEpeUeHb
TECTOBBIX 3a/IaHU

[lxana oneHku cPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3YyJbTAaTOB OOyUYEHHS IO

JTUCIUILIMHE TpUBeAeHa B Tabmuie 9.2.

Tabnuua 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU ILIAHUPYEMBIX PE3yJIbTATOB OOyUYEHHUS 11O

JUCLUILIIMHE
®dopmynupoBka TpeObOBaHUH K CTeIeHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM TUTAHUPYEMBIX PE3yJIbTaTOB O0YUYCHHS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBHUE 3HAHUU OTCYTCTBHE OTCYTCTBHE
(Hey1OBJIETBOPUTEIBHO) | MAKCUMAJIbHOH | MIIM ()parMeHTapHbIe YMEHUH WU HaBBIKOB WJIN
CYMMBI 06aJUI0B 3HAHUS YaCTUYHO ¢bparmMeHTapHble
OCBOEHHOE IpUMEHEHNe
yMEHue HaBBIKOB
3 ot 60% 10 o01ue, HO He B LI€JIOM YCIIEIITHO, B LIEJIOM
(YZ1OBIIETBOPUTENBHO) 69% ot CTPYKTYpUPOBAHHBIE HO HE YCIIELIHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CUCTEMATUUYECKU | CUCTEMATHUECKOE
CYMMBI 0aJIOB OCYIIECTBIISIEMOE IIPUMEHEHNE
yMEHHE HaBBIKOB
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4 (xoporo) ot 70% no c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCIIEITHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJieprKaIniue COJIepIKaIIue
CYMMBI Oa1oB HpO6JI€MI>I 3HAaHUA OTACJIIbHBIC OTACJIBHBIC
poOesbl yMEHUe poOebI
[IPUMEHECHUE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHble | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE CUCTEMaTHUYECKOE
CYMMBI 0aJUTOB 3HAHUS pUMEHEHUE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.

Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Ornenka

dopmynupoBKa TpeOOBAHUH K CTETICHH KOMIIETEHITHH

2
(HEeyAOBIIETBOPUTEINIHHO)

He nMeet He0OXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase

nJIn

3HaTh HA YPOBHE OPUEHTHPOBAHMS, ITpeicTaBleHUi. O0yJaronuiics 3HaeT
OCHOBHBIC HpI/I3HaKI/I 1501051 TepMI/IHI)I I/ISY‘IaCMOFO DJICMCHTA coz[epmaHI/m, nux
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, I/I306pa)KCHI/I$[X MM CXe€Max " 3HAa€T, K KaKUM HCTOYHHUKaM HY)KHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

(YIOBJIETBOPHUTEIHHO)

3 3HaTh U YMETh Ha PeNPOAYKTHBHOM ypoBHE. OOyJaronuxcs 3HaeT
W3YUYEHHBIN 3JIEMEHT COACP)KaHUS PEMPOTyKTUBHO: MPOU3BOJIBLHO
BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO UJTH B JIEMOHCTPUPYEMBIX
IECUCTBUAX.

4 (xopo1o) 3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U

MCPCICKTUBLI Pa3BUTUA U 0COOEHHOCTH AJId pa3HbIX 00BEKTOB YCBOCHUA.

3HaTh, yMETh, BJI/ICTh HA CHCTEMHOM ypoBHE. OOy4JaroIuiics 3HaeT
W3YUYEHHBIHN 2JIEMEHT COACPKAHUS CUCTEMHO, TPOU3BOJIBHO U JIOKA3aTEIIbHO
BOCITPOM3BOUT CBOU 3HAHUS YCTHO, MUCHbMEHHO UJTU B JIEMOHCTPUPYEMBIX
NEUCTBUSIX, YUUTHIBASI U YKA3bIBasl CBS3U U 3aBUCUMOCTH MEX]Y dTHM
AJIEMEHTOM M JIPYTUMHU dJIEMEHTAMU COACPIKAHUS TUCIUTIITUHBI, €T0
3HAYUMOCTD B COJICP>KaHUU TUCIUTIITUHBI.

5 (oTIM4HO)

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

1. Kakas MCTPHKA IMOKA3bIBACT OTHOIICHHUE BPEMCHH BBITNIOJITHCHUA HOCHGHOB&TGHBHOﬁ ImporpaMmabl

KO BPEMEHH BBIMOJHEHUS €€ MapaijieIbHONH BEpCUU?

a) OddexTuBHOCTD

b) Yckopenne

¢) MacmrabupyemocThb

d) I[IponyckHas crmocoOHOCTh

. Uto xapakTepusyeT 3aKOH AM/1ajia TP OLICHKE NapayiienbHoi 3D PpexkTuBHOCTH?
a) JINHEWHBIN POCT YCKOPEHUS C YBEIIMUEHUEM YHUCIIa MPOIECCOPOB

b) OrpannyeHne yCKOpeHus MOCIe0BaTEIbHON YacThiO aJlTOPUTMA

¢) 3aBUCUMOCTb YCKOPEHUS TOJIBKO OT pa3Mepa 3aJauu

d) OtcyTcTBHE BAUSHUS KOMMYHUKAIIMOHHBIX 3aTpaT

. Kakas mozenp mapasnienbHbIX BBIYMCICHUN MpenoiaraeT yepeaoBanue (a3 BbIYUCICHUN U
r100aTbHOM CHHXPOHHU3AIUNA ¢ KOMMYHHUKAIUEH ?

a) PRAM

b) BSP
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c) LogP
d) SIMD
4. Yro Takoe one-sided kommynukamuu B MPI (Mogens RMA)?
a) OOMeH JaHHBIMH TOJIBKO MEXAY COCETHUMHU MpolieccaMu
b) BO3MOXXHOCTB OJTHOTO MPOIECCa YUTATH/TIHCATh B MaMSTh IPYroro mpoiecca 06e3 ero sBHOro
y4JacTus B Ipuéme
c¢) Ilepenayua naHHBIX TOJBKO B OJJHOM HaIlpaBJICHUU
d) Mcnonp30BaHMe TOIHKO KOJUIEKTUBHBIX OTEepaIiui
5. Kakoit mapamerp CUDA-s11pa onpenensieT KoJInuecTBO OJIOKOB B CETKE?
a) blockDim
b) threadldx
¢) gridDim
d) warpSize
6. UTo Takoe «corjlacoOBaHHBIN J0CTyn K maMati» (coalesced access) B CUDA?
a) Jloctyn k mamsaTu yepe3 pazaensiemyro namarth (shared memory)
b) O6benMHEeHnEe 3aPOCOB COCETHUX MTOTOKOB K TJIO0ATHHOM MaMsITH B OJTHY TPaH3aKIIHIO
¢) Mcnonb3oBaHue aTOMapHBIX ONEpaIuil sl CHHXpOHHU3auU
d) KammpoBaHue qaHHBIX B PErHUCTPax MOTOKA
7. Yto takoe anroput™m work-stealing B koHTekcte task-based mapamnenuzma?
a) CtaTnueckoe pacmpe/ielieHue 3a/1a4 MKy MOTOKaMHU Ha 3Tare KOMIWIALUN
b) Jlunamudeckuii 3axBaT CBOOOIHBIM MTOTOKOM 3aa4 U3 OYEPEIH 3aHATOTO TTOTOKA
c¢) [IpunynuTenbHOE 3aBepIlIeHNE «MEICHHBIX)» 3aj1a4 Ui OalaHCUPOBKHU
d) KonupoBanue gaHHBIX MEX1y MOTOKAaMU JIJIs1 YMEHbLICHHUS] KOH(INKTOB
8. Kakas omeparus siBisieTCsl KJIIOYEBOM B UTEPALIMOHHBIX pEIIaTEIsAX Pa3pekKEHHBIX CUCTEM
nuHenHbIX ypaBHeHui (CJIAY)?
a) YMHOXXEHHE IUTIOTHOM MaTPHUIIBI HA BEKTOP
b) YMHOXEHHE pa3peKeHHON MaTPUIIbl HAa BEKTOP
¢) LU-paznoxeHue moJiHOH MaTPHIIbI
d) Beruncnenue onpeneauTensi MaTPUIIbI
9. Yto Takoe «yckopeHue» (speedup) B mapayieIbHbIX BEIYUCICHHIX?
a) Bpems BBITIOJIHEHHS TIOCTIEIOBATEIBHON MTPOTPaMMBbI
b) OTHoOmeHUEe BpeMEHU BBINOJHEHUS MOCIEN0BATEIbHON MpPOrpaMMbl KO BpEMEHU
BBITIOJTHEHUSI MapaljieIbHON Bepcuu
¢) KonuuecTBo nporieccopoB, HCIONIB3YEMBIX B IpOrpamMme
d) Pa3nuiia Mex 1y BpeMEeHEM BBITIOJTHEHHUS MTOCIIE0BATEIbHON U TapaJlJIeIbHOM BEPCHIA
10. Kakas ocHOBHas 11eJ1b CHHXPOHHU3AIIUH MOTOKOB B MAPAJIJIEILHOM MPOrPAMMHUPOBAHUU?
a) YBenuueHue KoJIMuecTBa MOTOKOB B Iporpamme
b) IlpenoTrBpaiieHne rOHOK AAHHBIX U 00ECTIEYCHUE COrJIaCOBAHHOCTH JOCTYyIa K OOIMHUM
pecypcam
¢) YMeHblIeHHe BpeMEHU KOMIIISALUU IPOrpaMMBbI
d) ABTomMaTHuecKkoe pacmpeieleHe 3a/1a4 MEeXIy poleccopaMu

9.1.2. IlepedyeHb BONPOCOB /ISl 324€Ta C OLEHKOM

1. OOBsicHUTE pa3audue MEXIy CHIBHOM M cinaboil macmrabupyeMocThio. B kakux ciydasx
11eJ1ecO00pa3HO UCIOIB30BATh KAKAYIO U3 METOIMK IPU aHAJIHM3€ MapaJUIeIbHBIX IPOrpaMM s
WH)XEHEPHBIX pacy€ToB?

2. OnumuTe NpeuMyIliecTBa ¥ OTPAaHUYEHUS THOPUAHOW MOJAEIU NPOTPaAaMMHUPOBAHUS
MPI+OpenMP 11t MHOTOSIEpHBIX KJIacTepHBIX cucteM. Kakue ¢pakTopsl clieayeT YYUTHIBAaTh
IpY BBIOOpE CTpAaTEruu AEKOMIO3ULUH (MEXIy y3/1aMu / BHYTpH y37a)?

3. Kakue ocHOBHbIE TEXHUKH onTUMHU3anuu aocryna K namsatd B CUDA 1o3BoJiloT NOBBICUTh
MPOU3BOIUTENLHOCTh BBIYUCIUTEIBHBIX sSAep?

4. B 4ém 3akinodaeTcs METONOJOTHS NpuMeHeHHs Monenu Roofline nns amanusa
IPOU3BOIUTENIFHOCTH MapajieNibHON mporpamMmbl? Kak HHTEpIpeTHpOBaTh pe3yIbTaThl U HA X
OCHOBE IMPUHUMATh PEIICHHS 10 ONTUMHU3AIUH?

5. Onumure 0cOOCHHOCTH paclapaieIuBaHus 3a1a4 MeKTpoanHaMuku (Ha npumepe MKPBO
unu MoM).
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9.2. MeToan4yeckne peKOMeH AU

YueOHBI MaTepuana u3jaraercs B GopMme, MPeIoiaraloie caMoCTOsATEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3zoBanue. [Ipu 3ToM camocTosITeNbHAs paboTa CTyACHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JIe BCETr0 Y4eOHOro mpoIliecca.

Hauatp n3yueHue QUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ paboueil MporpaMMoid, CIIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocTosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualaMH, BBIIMOTHEHHE KOHTPOIBHBIX MEPOMPUATHH, MPEayCMOTPEHHBIX
y4eOHBIM IIIAaHOM.

B npouiecce nzydeHust TUCUUILTAHBI ISl Ty4YIIETO OCBOSGHUS MaTepHaia HeoOX0IUMO PEeryspHO
oOpamaTbCcss K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailTe YHuBepcuteTa o0pa3oBaTEIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIIMOTEYHON CUCTEMBI, a TAK)KE O0IIETOCTYTHBIMU HHTEPHET-TIOPTAIaMU, COAECPKAIIUMHU
HAayYHO-TIONMYJSIPHBIE U CIEIUMalIU3UPOBAHHBIE MaTepHalbl, MOCBSIICHHBIE PA3JIUYHBIM acCHEKTaM
y4eOHOU AMCIUILTHHBIL.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIEAYNUTE PEKOMEHIAIIHSIM:

— YTEHHE HUIH MPOCMOTP MaTepHalia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM mays
WHANBHUAYATBHOTO MOHMMAHUS M OCBOCHHS MaTepuala, BbIIENsis OCHOBHBIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT0 COCTaBUTH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MPaKTHKU;

— €CITU B TEKCTE BCTPEUAIOTCS HE3HAKOMBIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEIyeT BBISICHUTh HX
3HAYCHHME I TOHUMaHUs JaIbHEHIIIEro MaTepuana;

— OCMBICIIMBAlTE MPOYUTAHHOE U U3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CTyaeHTsl MOTYT MOJy4aTh WHAUBUIYATbHbIE KOHCYIbTAIlUH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[To nucuumiarHe MOTYT MPOBOJIUTHCA JOMOJHHUTEIbHBIEC 3aHATUS, B T.4. B (opMe BEOMHAPOB.
Pacnucanue BeOMHAPOB U 3amucy BEOMHAPOB MYyOJIUKYIOTCS B AJIEKTPOHHOM Kypce / 3IEKTPOHHOM
YKypHAJIE Mo TUCIUTLINHE.

9.3. TpeﬁoBaHnﬂ K OHCHOYHBIM MaTe€pHaJiaM AJid JUIl ¢ OrPAaHUYCHHBIMUA BO3MOKHOCTAMMU
3A0POBbA U HHBAJIMI0B

Jas nu1 ¢ OrpaHUYEHHBIMH BO3MOXXHOCTSMH 3J0POBBS M HHBAIHIOB MPEIYCMOTPEHBI
JIOTIOJIHUTEJIbHBIE OLIEHOYHBbIE MaTepHalibl, IEPEeUeHb KOTOPHIX yKa3zaH B Tabnuue 9.4.
Tabnuna 9.4 — JlomonHUTENbHBIE MaTEepHUaNbl OIEHUBAHUSA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbsI M MHBAJIHJIOB
Bup! 7ONOTHUTENBHBIX OLIEHOYHBIX
MaTepHaIoB

DopMBbI KOHTPOJISL U OLIEHKU

Kareropuu obyuaromuxcs
PE3yJIbTaTOB O0YUYCHUS

C HapylIeHHsIMU CITyXa TecTbl, TUCbBMEHHBIE [Ipenmy1ieCTBEHHO MUCbMEHHAS

CaMOCTOSITeNIbHbIE paOOThI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHbIE paOOTHI

poBepKa

C HapyuIeHUSIMU 3pEHUS

CO6€CC,Z[OBaHI/Ie I10 BOIIpOCaM K
3a4CTy, OIIPOC 110 TCPMUHAM

[IpeumymiecTBEeHHO yCTHAs
MpoBepKa (MHIUBUIYATHHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTaTEJIbHOTO aIapara

PewreHne quCTaHIMOHHBIX TECTOB,
KOHTPOJIbHBIE paOOTHI, MHCbMEHHbIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI

K 3a4€Ty

[Ipeumy1iecTBEHHO
JUCTaHIMOHHBIMU METOIaMHU

C orpaHuyYeHUSIMH TIO
0o01IIeMe TUITTHCKUM
MOKA3aHUSIM

TecThl, MUChbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE€ OTBETHI

[Ipenmy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOIIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKHU

9.4. MeToauueckue PE€KOMEHIAHUHA MO OIMCHOYHBIM MaTepuajgamM IJId JUll ¢ OrpaHU4YC¢HHBIMHA

BO3MOKHOCTSIMHA 310POBbA U HHBAJINI0B

,Z[J'IH Jun ¢ OTpaHUYCHHBIMHU BO3MOXHOCTAMHU 3J0POBBA WU MHBAJIHUAOB MPEAYCMATPpUBACTCA
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nocTymHas popMa npeaoCTaBICHHS 3aJaHHA OIICHOYHBIX CPEIICTB, 8 IMEHHO:

— B IIeYaTHOM (opme;

— B IIeYaTHOM (popMe ¢ yBEITMUCHHBIM HIPUPTOM;

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— METOJIOM YTEHUS aCCUCTCHTOM 3aJJaHHs BCITYX;

— MPeIOCTaBICHNE 3aaHNUsl C UCIIOJIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbBHBIE BONPOCHL. [ Takux oOydarommMXcs MpeaycMaTpUBaeTCs
nocTymHas popMa npeoCTaBICHHs OTBETOB HA 3aJJaHHs, 8 UMEHHO:

— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBJIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBAHHUS PE3yIbTATOB OOYyYECHHUsS JHUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B hopMax,
aIalITHPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHSI HHPOpPMAITUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOM popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIeHHUSIMU OTIOPHO-IBUTaTeJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TATIOB.
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