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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-1 CnocoGeH OCyIIECTBIATh TEXHUYECKOE PYKOBOACTBO MPOEKTHO-NU3BICKATEIIbCKUMHU
paboTaMu P NMPOESKTUPOBAHUH MH(POPMAIMOHHBIX ¥ BBIYUCIUTEIBHBIX KOMILIEKCOB, CUCTEM U
cerei
NJI-2 [Ipeyiaraetr 1 000CHOBBIBAET MEPCIIEKTUBHBIC TEXHUYECKUE PEIICHHUS B 00J1aCTH
IIPOEKTUPOBAHUS BBIYUCINUTEIbHBIX KOMILUIEKCOB, CHCTEM U CETEU

2. IIK-2 CiocoGeH oCyIIeCTBISATh MPOCKTUPOBAHUE BHIUUCIUTEIHHBIX KOMILJIEKCOB M CHCTEM,
BKJIIOUasi pa3paboTKy anmapaTHOro, MPOrPpaMMHOT0 00ECIIeUeHHs, CACTEMHYIO HHTETPaIlHIo, BBOJI
B JKCILTyaTal1Io
N/I-1 leMOHCTpUpYET 3HAHKE MIPUHIMIIOB IPOEKTUPOBaHUS DBM, MUKPOIIPOIIECCOPHBIX
CHCTEM U BBIYUCIUTEIbHBIX CUCTEM
NJI-3 OcymiecTBisieT pa3pabOTKy anmapaTHBIX U IPOrPAMMHBIX CPEICTB PA3TUYHOTO
Ha3HAYEHUS B COOTBETCTBUU C TEXHUYECKUM 3aJJaHUEM

K BKJIFOYACT:
AJISI TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

®Dopma peanuzanuu: 3ammra 3aJaHAs
1. 3amuTa naboparopHoit pabotsl Ne7 (Jlaboparopnas padoTa)
2. 3amura 1aboparopHbIx padoT NeNel-2 (JTaboparopHas pabota)
3. 3amuTa nadboparopubsix padoT NeNe3-4 (JlaboparopHas paboTta)
4. 3ammra nabopatopHbix padoT NeNe5-6 (JIaboparopHas paboTa)

®Popma peanuzamu: KommnerorepHoe 3aganue
1. UtoroBas mpoBepka o Teopun (TecTrupoBaHue)

BPC nucuuminHbl

2 cemecTp
Beca KOHTpOIbHBIX MeponpusaTHil, %
Nupekc KM- | KM- | KM- | KM- | KM-
Paszgen nucuurimHbl KM- 1 2 3 4 5
Cpok KM: 4 8 12 15 15

BBG,Z[CHI/IC. BI/L[[BI MporpaMMHOI 0 obecreueHust
BBIYHMCIIUTCIIBHBIX CUCTEM

BBG,Z[CHI/IC. BI/L[[BI MporpaMMHOI 0 obecreueHust
BBIYHMCIIUTCIIBHBIX CUCTEM

TexHOIOTHS TPOTrPaMMHUPOBAHHS TPAGHISCKUX
yckoputeneid Nvidia CUDA

TexHOJOTHS TPOTrPaMMHUPOBAHHS TPAGHISCKUX
yckoputeneid Nvidia CUDA




Brruucnurensabie anroputMsl Ha GPU

Brruucnurenbabie anroputMsl Ha GPU + + +

Texuonorust nporpammupoBanus OpenCL

Texuonorust nporpammupoBanus OpenCL + +

YnpasneHue 3aauaMu B pacipeelEHHbIX cucTeMax

YnpasneHue 3aauaMu B pacipeie’HHbIX cUcTeMax + +
Bec KM: | 20 20 20 15 25

$O061as yacte/[I1s1 MPOMEXKYTOUHOM arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
IK-1 U-2nk1 Tlpemnnmaraer wu | 3HaTh: 3amuTa 1abopaTopHbIx padoT NeNe3-4 (Jlaboparopras paboTa)
000CHOBBIBAET TEXHOJIOTHIO Hrorosas nposepka mno teopun (TectupoBaHue)
NEPCIEKTUBHbBIE IPOrpaMMHUPOBAHUS
TexHudyeckue pemenus B | OpenCL
o0jacTu  NPOEKTUPOBAHUS | TEXHOJIOTHIO
BBIUHCIUTENbHBIX nporpammupoBanust CUDA
KOMILJICKCOB, CHCTEM U | YMETh:
ceTeit OCYIIECTBISITH Pa3pabOTKy
IIPOrPaMMHBIX CPEJCTB AJIs
YCKOpHUTEJIEH BBIYUCICHUN
ITK-2 N-1lnk2  HemoncTtpupyet | 3HaTh: 3ammTa nadopatopubsix padbot NeNel-2 (JTaboparopHas padbora)
3HaHHE IPUHLIMIIOB | ycTpoiictBo GPU 3amura 1abopatopHbix padbot NeNe3-4 (JTaboparopHnas paboTa)
MIPOCKTUPOBAHUS OBM, | yckoputenei BeIYUCIeHHH ¢ | 3amuTa gadbopaTopHbix padot NeNe5-6 (JlabopaTopnas paboTa)
MHKPOIIPOLIECCOPHBIX texHonorue CUDA Hrorosas nposepka no teopuu (TectupoBanue)
CUCTEM UM BBIYHMCIUTENIBHBIX | METOJIbI PEIICHHUS
CUCTEM MPAKTUYECKHX 3a/1a4 Ha
napajuleNIbHbIX CUCTEMAX U
GPU
CIIOCOOBI B3aUMOJEHCTBHUS
IIPOLIECCOB
YMers:
alanTHPOBATh IPOTPAMMBI
T10J1 TETEPOTEHHYIO Cpey
[1K-2 NJI-3nk-2 OcymecTBisieT | 3HaTh: 3amura 1aboparopHbix padbot NeNel-2 (JIaboparopHnas paboTa)

pa3paboTKy amnmapaTHBIX |

MCTOABI pCHICHUS

3amuTa 1abopatopHoii pabotsl No7 (JlaboparopHas pabota)




IIPOrpaMMHBIX CPEICTB
pa3sIMYHOIO HA3HAYCHUA B

COOTBCTCTBHUH
TCXHUYCCKUM 3aJlaHUEM

C

YUCIICHHBIX
MaTeMaTHYECKHX 3a7a4d Ha
IapajuleIbHbIX CUCTEMAX U
GPU

YMers:

CO3/1aBaTh CUCTEMBI
B3aUMOJCUCTBYIOLIUX
IIPOLIECCOB

Hrorosas nposepka no teopuu (TectupoBaHue)




11. Cooeporcanue oyenounvix cpeocme. Illlkana u kpumepuu oyenueanus
KM-1. 3amura ja6opaTopubix pador NeNel-2

®opMbl peaau3anmnu: 3aiuTa 3a1aHus

Tun KOHTPOILHOTO MeponpusiTus: JlaboparopHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBeaeHUsi KOHTPOJBHOIO MepONPUATHS: BBINMOTHUTE Ha NEPCOHATHLHOM
koMmrptoTepe (unu ynanéauoit cucreme) ¢ OC Linux 3amanus JIP Nel u Ne2 u 3amututh ux B
KaueCTBE UTOTOBOM OlleHKH OepéTrcst cpenusis apudmernyeckast U3 3aiuT IByX paboT

Kpartkoe conep:xanue 3a1anusi:
Bemmonants 3agannsa JIP Nel u No2 u 3anmmmturth ux

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: crnocoObl B3aUMOJICHCTBUS 1.Kak opranu3zyercs B3auMOJIEHCTBUE MPOIIECCOB
IPOLIECCOB MIOCPEJICTBOM COKETOB?

2.YT0 Takoe mpoIecc-cepBep U MpOoIecC-KIUeHT?
3.Kak mpoucxoauT nopoxJeHue HoBOro rnporecca ot
y’K€ UMEIoNIerocs?

YMmeTs: CO3/1aBaTh CHUCTEMBI 1.ITokaxwure, Ha mpuMepe BbioMHEeHHOM Bamu JIP Nol
B3aMMOJICHCTBYIOLIUX MPOLIECCOB KaK CO3JJal0TCSI CUCTEMbI B3aUMO/ICUCTBYIOIINX
MIPOLIECCOB

2.Ilokaxkute, Ha mpUMepe BbINOIHEHHOH Bamu JIP Ne2
KaK CO3/1al0TCsl KIIMEHT-CEepPBEPHbIE IPOrpaMMHbIE
CETEBbIE CUCTEMBbI

Onucanue MIKAJbI OLlEeHUBAHUS

Ouenka: 5
Huosienuii nopoe evinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huosienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIio" BEICTaBISETCs €CIN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pEIIeHUs 3a/1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinoanenus snanus: OneHka "ya0BICTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

KM-2. 3amura jadopaTopHbix padot NeNe3-4

®opMbl peau3anum: 3aIuTa 3aJaHus

Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas pabora

Bec koHTpOobHOrO0 Meponpusitusi B BPC: 20

IIpouenypa mnpoBeneHUusi KOHTPOJBLHOI0 MepPONPHUATHA: BBINOIHUTL HAa MEPCOHATHLHOM
koMmmbtoTepe (wnu ynanéunoit cucrteme) ¢ CUDA (BuaeokapToil win yckopurenem) 3aganust JIP




Ne3 u Ne4 u 3ammTuth UX B KauecTBe MTOroBOMl omeHkH Oepércsi cpenHsis apupmeTHyeckas u3
3aIUT JBYX padboT

Kpartkoe conep:xanue 3a1anus:
Brimmonuuts 3amagus JIP Ne3 u Ne4 u 3anmututh ux

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: TEXHOJIOTHIO 1.Yto Takoe CUDA?

nporpammupoBanusi CUDA 2.Yt1o Takoe sapo? OnucaHue v BbI3OB siapa?

3.Kakas, mo BamemMy MHEHHIO, peaTH3aIHsl POTPAMMBI
Ha GPU sBnsercs nan6oinee 3¢ PpexTHBHON U ToUeMy?
4.I' e naxoaures shared maMsaTe U IS Yero OHA

HCTOJIb3yeTCs?
5.Yto0 Takoe coaliscing ¥ KaK €ro OpraHu30BaTh?
3HaTh: YCTPOUCTBO GPU 1.Ctpykrypa u coctaB GPU?
YCKOpUTENEeH  BBIUMCICHUM ¢ 2.Yem GPU otinuaercs ot CPU?
texHoaoruerd CUDA 3 Kakwne Buael mamata B CUDA BeI 3HaeTe, 4eM U Kak
OHM XapaKTEPU3YIOTCS?
YMeTh: OCYIIECTBIATh pa3paboOTKy 1.IIponemMoHCTpHpYiTE KaK BbI JOOUIHCH YCKOPEHUS
IIPOrpaMMHBIX CPEICTB JUIS npu peanusanuu nporpamMm Ha GPU B JIP Ne3 u Ned
YCKOpUTENEH BHIYUCTICHHM 2.IIponeMoHCTpUpPYITE HA Ballleil MporpaMMe Kak BbI

opranusyere coaliscing

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu ebinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBITIOJTHEHO B MOJIHOM 00'beMe WIJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "X0opoIio" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoaneHus snanus: OueHka "yIoBIeTBOPUTENBHO" BBICTABIISETCS
€CIIU 3a/l1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

KM-3. 3amura ja6opaTopHbix padot NeNe5-6

®opMbl peau3anum: 3anuTa 3aJaHUs

Tun koHTpoBLHOrO MeponpusTus: Jlaboparopnas pabora

Bec koHTpOobHOrO0 Meponpusitusi B BPC: 20

IIpoueaypa mnpoBeaeHusi KOHTPOJBLHOr0 MeponpusaATusi: 1. BpINONMHUTE Ha MEpPCOHATIBLHOM
koMmmbtoTepe (wnn ynanéunoit cucteme) ¢ CUDA (BugeokapToii winu yckoputenem) 3ananue JIP
No5 u 3amuTuTh ero 2. BRIONMHUTE HA MEPCOHATHPHOM KOMIBIOTEpE (WU YAAIEHHOW CHCTEME) C
OpenCL 3amanue JIP Ne6 u 3amuTtuth ero B kauecTBe HMTOTrOBOW OIEHKH Oepércs cpenHsis
apu@meTnyecKkas u3 3aluT AByX padboT

Kpatkoe cogep:xxanue 3aganus:
Bremmonauts 3amagus JIP NeS u Ne6 u 3amutuTth ux




KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METOBI peuieHus 1.00bsacHUTE B KaKHX ciydasx nporpamma Ha GPU
HPAaKTUYECKUX 3aj1a4 Ha OyzeT BBIOJIHATCS fojblue yueM Ha CPU
napajuienapHbIx cucremax u GPU 2.Kakwue BUpl TAMATH MCIIOIB30BAIUCH MPH Pa3padOTKu

nporpamMmbl 00padboTku n3oopaxenuit Ha GPU?
3.Kakoii anroputm 06paboTKy N300paKeHHIA BBI
ncnoJib3oBanu? Pacckaxure o HEM

YMeThb: aJanTupoBaTh MPOrpPaMMBbl 1.IIponemoncTpupyiite Bamy nporpammy Ha OpenCL,
0] TETEPOTEHHYIO Cpey MOSICHUTE KaK OHa paboTaeT U M0 KAKUM IPHUHIUIIAM BbI
€€ pean30BaIn

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CIIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME HMJTH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITU 3aJIaHUE MMPSUMYIIECTBEHHO BBITIOJHEHO

KM-4. 3amuTa 1a6opatopHoii padorbr Ne7

@opMbl peaau3anum: 3a1UTa 3a1aHUS

Tun koHTpoILHOrO MeponpusTus: Jlaboparopnas padora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 15

IIpoueaypa mnpoBeaeHUs] KOHTPOJBHOIO MEPONPUATHS: BBINOTHUTE HAa MEPCOHATBLHOM
kommetorepe (wm yaanénHoir cucteme) ¢ MPI unu CUDA (BuaeokapTO WM YCKOPUTENIEM)
3ananue JIP No7 u 3ammruts ero

Kpartkoe cogep:xxanue 3aganus:
Brimmonauts 3aganusa JIP Ne7 u 3ammuTUTE €ro

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

3HaTh: METO/BI peuieHus 1.Yem nrepannonnsie MeTo bl pemenus CJIAY

YUCJICHHBIX MaTeMaTUYeCKUX OTIIMYAIOTCS OT HE UTEPALIUOHHBIX?

3a/1a4 Ha MapaJuIeIbHBIX CHCTEMax 2.Kak pacnapamnenuaercs meroq ["aycca?

u GPU 3.KaxoBsbI Ha Balll B3I/ JOCTOMHCTBA U HEJOCTATKH
MeToza 3ererns, Mo CPpaBHEHUIO C MeToIoM SxoOu?

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 3a4T€HO
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OleHKa "3a4TeH0" BBICTaBISETCS €CIU 3aJJaHue
BBITIOJTHEHO TTPABUIILHO WJIM C HE3HAUYUTEILHBIMU HEJ0UETaMHU

OueHKa.‘ HC 3a4TCHO




Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa "He 3a4TCHO" BBICTABIISICTCS CCIU
3aJaHHUEC HE BBIITOJITHEHO B OTBCI[CHHBIﬁ CPOK HJIM pE3YJIbTAaT HC COOTBECTCTBYCT 3aJaHHUIO

KM-5. UTorosasi npoBepka 1no Teopuu

®opmbl peaju3anuu: KoMIbloTEPHOE 3a1aHKE

Tun KOHTPOJBLHOr0 MeponpusaTusi: TecTupoBaHue

Bec koHTpobHOr0 MeponpusaTusi B BPC: 25

IIpouenypa npoBegeHHsi KOHTPOJIbHOro0 Meponpusitus: IloBogurcsa B Buie TecTa B CUCTEMAX
Webex wiu [Ipomereit

Kparkoe conepxkanue 3aiaHus:
[IpoiinuTte TECT U OTBETE HA BOIPOCHI

KoHTposbHbIe BONPOCHI/3a1aHUA:

3HaTh: TEXHOJIOTHIO 1.Hanummre, kak opranu3oBath 4To0b! 3a7aua B CUDA
nporpammupoBanusi CUDA BBIIIOJIHSIIACH JIBYX-MEPHOU CeTKOU 4X3 U3 TpEXMEPHBIX
6510k0B 8x8x4

2.Kaxkoii ¢pyHKIHel 3arpyKaroTcs 1aHHbIE B
KoHcTaHTHYIO namsite B CUDA?

cudaMalloc

cudaGetDeviceProperties

cudaMemcpy

cudaMemcpyHostToDevice

*cudaMemcpyToSymbol

3.YkaxuTe, B KaKO MaMaTH MOTYT XpaHUTbCS
TokanbHbIe iepeMeHHble GyHKIuu-sapa B CUDA:
*perucrpoBas (register)

*nokanpHas (local)

paznensiemas (shared)

riob6ansHas (global)

4.3 uero cocrout grid B CUDA?

U3 NIOTOKOB

13 BapIoB

*13 OJIOKOB

u3 QyHKUIMH

u3 3a/1a4

5.Kakoii pynkuuein pukcupyercs BpeMst HaCTyIIEHUs
coOwitust B CUDA?

*cudaEventRecord

cudaEventDestroy

cudaEventElapsedTime

cudaEventCreate

cudaEvent _t

6.Kakas crpykrypa nanasix CUDA 3agaércst Tunom
long4?

MaccuB U3 4-X dJIEMEHTOB TuIma long

*4-x MepHasi OJMHOYHAs TepeMeHHas Tumna long 1o ocsam
X,Y,Z,W

OJIMHOYHAs NIepeMeHHas Tuna long 4eTbIpEXKpaTHON
TOYHOCTH

OJIMHOYHAs epeMeHHas Thuna long 4eTppéx6aiToBOro

10




pa3mepa

7.Yxaxure (MHOKECTBEHHBIH BBIOOp), B KaKOil MamMsTH
MOJKET PacIoyiaraThCs MepeMeHHasi, KOTopast JOJDKHA
OBITH JOCTYITHA Pa3HBIM OTOKAM OJIHOTO OJIOKA B
CUDA:

perucrpoBas (register)

nokanbsHas (local)

*paznensemas (shared)

*rno6anpHas (global)

8.Uto Takoe coalescing 8 CUDA?

*00beIMHEHHBIN 3aMPOC HA YTEHUE/3aIUCh MTaMSTH
MHOKECTBOM ITOTOKOB B OJIOKE

KOH(UIMKT TIPU OJJHOBPEMEHHOM 3aIpoce Ha
YTCHHE/3AIUCh TAMSATH

paboTa ¢ MaMsAThIO BBIJCICHHOTO TUNIAHHPOBITUKOM
MOTOKA

CHHXPOHHAs paboTa MHOKECTBA IIOTOKOB 110 00pabOTKU
MacCUBOB

3HaTh: TCXHOJIOI'IO

nporpammupoBanus OpenCL

1.Ykaxure, kakue oCHOBHbIE MOJieu ecTb B OpenCL:
*naMaTu

*HCITOJHEHUS

*IporpaMMUpOBaHUS

*maThopmbl

JTAHHBIX

2.C noMoIbo Kakoil pyHKIIMH MOTy4aloT CIIUCOK BCEX
ycTpoicTB 3aganHoro tumna B OpenCL?
clGetPlatformIDs

*clGetDevicelDs

clGetDivicelnfo

clGetPlatformInfo

3.VKaxuTe, 9TO BXOJUT B KOHTEKCT UCITOTHCHUS
OpenCL:

*spa

JpaiBepsl

*ycTpoiicTBa

*00BEKTHI MAMITH

*00BEKThI MPOrpamMm

4.Yxaxure, uTo siBisercs oobekramu namatu B OpenCL:
*comriepsl

*N300paXkeHHs

MAacCCHBEI

*0ydepsl

5.VkaxwuTe, Kakas IaMATh U3 CIIICKA UMEETCS B MOJCIIN
namsti OpenCL:

*rio0aabHas

*I0KaJbHas

perucTpoBas

*KOHCTaHTHAs

accolMaTHBHAs

3HaTh: METO]IbI pelieHus

MPaKTUYECKHUX 3a1a4
napajuieabHbIX cucremMax 1 GPU

Ha

1.VkaxwuTte, kakoe [10 U3 HIKE MepeynciIeHHOro
SIBJISIETCSI CACTEMHBIM:
*Java-mammHa
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* mpaiiBep BUACOaIaNTEpPa

1O st web-koHpepeHIHii

*uHctamstop [10

*aHTUBHUPYC

2.00parHas TpacCupoBKa JIy4eH, 3To 4T0?
TPACCUPOBAHUE JIyUEl OT UCTOYHHUKA CBETA K PUEMHUKY
*TpaccupoBaHUE JTy4el OT MpUEMHUKA CBETA K
HUCTOYHUKY

TpacCUPOBAHUE OTPAKEHHBIX JTyyeil K MPUEMHUKY
3.Ykaxure 0COOEHHOCTH (M JOCTOUHCTBA, U HEJIOCTATKH )
PEI'YJISIPHOU cetxu:

*IPOCTO CTPOUTCA

“MeeT HeOOJIbIIIOe YHCIIO BOKCENei

*IUI0XO0 CIPABISETCSA C IyCTHIM MIPOCTPAHCTBOM
*TpedyeT MHOTO MTaMATH

3¢ (HeKTHBHO pa30MBACT IIIOTHYIO T€OMETPHUIO
4.Ykaxute 0cCOOEHHOCTH (M JOCTOMHCTBA, U HEIOCTATKH )
MEPAPXUYECKOMU cetku:

IIPOCTO CTPOUTCS

*uMeeT HeOOIBIIIOE YHCIIO BOKCETEH

*XOpOLLIO CIpaBIISIETCS € MYCTHIM IIPOCTPAHCTBOM
*3¢(hekTuBHO pa30UBAET INIOTHYIO TEOMETPHIO

5.B CUDA, B TekcTypHOH NaMsITH HOpMaIu3alus
KOOpJUHAT 3TO 4TO?

BBIPaBHUBAHHUE TEKCTYPHI — T.€ IPUBEIACHUE €€ K
paBHOMY pa3Mepy Mo 000MM KOOpAUHATAM

MIPUBEICHHUE JBYXMEPHBIX KOOPIUHAT K OJJTHOMEPHBIM —
T.€. JUHEUHBIM

*npuBeACHUE IEIIOYUCICHHBIX KOOpAUHAT K (popme ¢
MJIaBarolen Toukoil B Auana3one ot 0 go 1

6.Yto npoucxoautr B CUDA npu Point puiibrpanmu
HOPMaJTN30BaHHBIX KOOPJIWHAT B TEKCTYPHON MaMsITH?
Oepércs cpeHee 3HaUeHrne Mex Iy Omkamumu texel-
amMu

nenaeTcsl OunuHeHas QUIbTpalus 3HaueHun
Onmxaimux texel-oB

*0epércs 3HaueHue Onmkaiero texel-a

7.Yto mpoucxonut B CUDA npu Wrap npeobpazoBanuu
HOPMaJIM30BAaHHBIX KOOPAUHAT B TEKCTYPHOUH NamMsTu?
KOOp/AHHaTa 00pyOaeTcs Mo rpaHuLamM

KOOpJAMHATa OOHYJISETCS

*KOOpJMHATA 3aBOPAYMUBAETCS B JOMYCTUMBIN AHAMa30H
KOOpJMHATa NMEePEXOANT Ha CIEAYIOUIYIO TEKCTYPY

3HaTh: METO/bI pelieHus 1.Kaxkoit merona pemenust CJIAY sBnsiercs He
YHUCIIEHHBIX MaTeMaTHYeCKUX UTEPALIMOHHBIM
3a/1a4 Ha NapaJuleJIbHBIX CUCTEMAxX SxoOu
n GPU 3engens
*T"aycca
Onucanue MWKaJbl OHCHNBAHUS:
Ouyenka: 5

Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 80
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Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHuc
BBIIOJIHEHO B ITOJTHOM 00BbEME MJIHM BEITIOJHEHO NpEUMYIICCTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 40
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "ya0BIeTBOPUTENILHO" BBICTABIIACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO
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COJIEP)KAHUE OLIEHOYHBIX CPEJICTB IPOMEXYTOYHOM ATTECTAIIUA

2 cemecTp

®opma NPOMeKYTOUYHOM aTTecTalnu: JK3aMeH

IIpumep Onsiera

1.

1. NMporpammumpoBaHune yckoputenei Ha rpaduyeckmnx npoueccopax NVIDIA. TexHonorus CUDA u eé
naeonorma. OcHoBHble ocobeHHocTU yckopuTena GPU. Tunol namatn 8 NVIDIA CUDA u nx
0co6eHHOCTU. KOHCTaHTHas U TEKCTYpHasa NamATb

2. MapannenbHoe pelleHne cUCTeM MHENHbIX anrebpandeckux ypaBHeHun. MeToabl laycca, 3eiigens
n Akobun

IIpoueaypa nposenenust

IToaroroska 45 MHHYT. Y CTHEBIN OTBET 110 6I/IJ'IeTy C ABYMA TCOPCTUICCKUMU BOIIPOCAMU

L. Ilepeuenv Komnemenyuit/uHOUKAMOPO8 u KOHMPOALHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0C80eHUA OUCUUNTUHDL

1. Komnerenuusi/Muaukarop: NJ-2nk-1 [Ipemmaraetr 1 000CHOBBIBaET NMEPCIIEKTHBHEIE
TEXHUYECKHE PELICHUs B 00JIACTU IPOSKTUPOBAHUS BBIYMCIUTEIbHBIX KOMILIEKCOB, CUCTEM U
ceTen

Bonpocel, 3a1anns

1.IlporpamMmmupoBanue yckopuTeneit Ha rpadudeckux nporeccopax NVIDIA. Texnonorus
CUDA u e€ nneonorus. OcuoBHble ocobeHHocTH yckoputens GPU. Tunsl namatu 8 NVIDIA
CUDA u ux ocobenHoctu. KoHCTaHTHas M TEKCTypHas MaMsTh

2 IIporpammupoBanue yckoputeneil Ha rpapuueckux npoueccopax NVIDIA. @ynkuus-sapo.
Brmmonnenue siapa va GPU. IloaroroBka k BbI30BY sifpa. Beimonnenue siapa na GPU. BrizoB u
3aBeplleHHe BhINOIHEHUS sipa. [lonsTie warp-a u coalescing-a

3.Bemnonnenue u B3aumoseiictaue notokos sapa B CUDA. Uepapxus norokoB CUDA.
Jo6asnennsie Tunel CUDA. O6basnenue Grid. BoizoB sinpa. Unentudukanms moroka
4.KoncrantHas namsatb GPU. [lo6aBnennsie Tunsl CUDA. Tekctypst B CUDA.
Hopmanu3zanus u npeoOpa3oBanue koopAauHaT. @uibTpanus 1 mpeodpa3zoBaHue TaHHBIX
5.Cranpapt nporpaMMupoBaHus rereporeHHbIx Beruucienuid OpenCL. Cranaapt OpenCL.
OcnoBHble ocobenHocTr OpenCL. Mopaens matdopmsl. Moiens BbinonHeHus. Mojienb
namsTi. Mosienp BBINOTHEHUS

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1. Ykaxwure, kakre 0ocHOBHbIE MoJienu ecTb B OpenCL:
OtBeThI:
namsTH
VCIIOJTHEHUS
IPOrPaMMHUPOBAHHUS
1aThOopMBbI
JTAHHBIX
Bepusiit otet: [Tnardopmsbl, mporpaMMupoBaHMs, UCTIOJHEHUS U TAMSATH
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2. Komnerennusi/Magukarop: UJ/1-1nk-2 JleMoHCcTpUpyeT 3HaHWE IPUHLIUIIOB IPOEKTUPOBAHUS
OBM, MUKpOITPOIIECCOPHBIX CUCTEM U BBIYUCIUTEIBHBIX CUCTEM

Bonpocsl, 3aganus
1.Ctpykrypa yckoputens Ha rpadudeckux mporeccopax NVIDIA. Texunonorus CUDA u eé
uaeonorus. Mepapxus norokoB CUDA. ®ynkuus-aapo. Beinonuenne sapa nHa GPU. Beizos
aqpa
2.CtpykTypa yckopurens Ha rpadudeckux nporeccopax NVIDIA. Tumst namsta B NVIDIA

CUDA u ux naznauenue. ®ynknuu 8 CUDA u ux cnenudukaropsl. MaeHTrUKams moToka

B siape. Shared memory u coalescing

MarepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI
1.YkaxuTe, B KaKO# MaMATH MOTYT XPaHUThHCS JTOKAITbHBIC IEPEMEHHbBIE PYHKIIMU-SIPA B
CUDA:
OTBeThI:
peructpoBas (register)
nokanbHas (local)
pasnensemas (shared)
riio6ansHas (global)
Bepnbriii otBeT: B peructpoBoil u ToKaabHOM

3. Komnerennuss/Uuankarop: NJ1-3nk-2 OcymectBiseT pa3paboTKy anmnapaTHbIX U
NPOTrPaMMHBIX CPEJCTB PAa3IMYHOTO HA3HAYCHUS B COOTBETCTBHUHU C TEXHHYECKUM 3a/laHHEM

Bomnpocel, 3axanus
1.IIporpamMmMmHOe 0O€ecTieueHre BHICOKOITPOU3BOIUTEIIBHBIX BEIYUCIUTEIBHBIX CHCTEM -
CHUCTEMHOE, MPUKJIAJTHOE U HUHCTPYMEHTAJIbHOE. YPOBHU CUCTEMHOTO MPOTPAMMUPOBAHUS.
Knaccst ypoaeit [10. 3anaun cucremHoro nporpammupoBanus. [IpoGiaemsl pa3paboTku
npukiagHoro [10
2.IIporpammHOe oOecrieueHrne BEICOKOMPOU3BOIUTENbHBIX BEIUUCIUTENBHBIX CUCTEM -

CUCTCMHOC, ITPUKIIAAHOC U MHCTPYMCHTAJIBHOC Cp@Z[CTBa CUCTCMHOI'O MTpOTrpaMMHUPOBaHUsA, UX

JIOCTOMHCTBA U HeocTaTku. [Ipobiemsl pazpabotku npuknagaoro [10
3.Texnonorust CUDA wu e€ uneonorus. TpaccupoBka nyueid. [Touck nepecedenus ayda u
TpeyrojibHUKa. PeryispHas u nepapxudeckas CETKH

4 IlapannenbHoe pelIeHre CUCTEM JIMHEWMHBIX anredpandeckux ypaBHeHuid. Metobl ["aycca,

3eiinens u SIkoou

MarepuaJsl 111 IPOBEPKHU OCTATOYHBIX 3HAHUM

1.06paTHas TpaccUpoBKa JIy4dei, 3To yTo?
OTBeThI:

TPacCHUpPOBAHME YUY€l OT HICTOYHHMKA CBETA K IPUEMHUKY

TPAaCCUPOBAHUE JIy4el OT IPUEMHHUKA CBETA K UCTOYHHUKY

TPaCCUPOBAHUE OTPAKEHHBIX JIy4el K IPUEMHUKY
BepHbl1il 0TBET: TpaccupoBaHHE Tydel OT MPUEMHHMKA CBETA K HICTOYHUKY

2.YkaxuTe 0cOOeHHOCTH (M TOCTOMHCTBA, U HenocTaTku) PEL VIIIPHOM cerku:
OtBerTsI:

IIPOCTO CTPOUTCS

uMeeT HeOOJIbIIIOE YUCIIO BOKCENIEH

IIJIOXO CIPABIIAETCS C IIYCTHIM IIPOCTPAHCTBOM

TpeOyeT MHOTO TTaMSTH

3P PEKTUBHO pa3OUBaET IUNIOTHYIO T€OMETPHUIO
Bepnsiit otet: IIpocTo cTponTes, HO MIIOXO CHPABISAETCS € MYCTHIM ITPOCTPAHCTBOM H
TpeOyeT MHOTO MaMsTH
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II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyermax: 10

Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa BeIMoHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI TaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIC OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 8blnoiHeHus 3nanus: PadboTa BeImojgHeHa B paMKax ""0a30Boro"
ypoBHs. BOJBIIMHCTBO OTBETOB J1aHbl BepHO. B yacTu Marepuana ecTb HE3HAYUTEIbHBIC
HEJ0CTaTKU

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu vinoineHus snanus: Pabora BeIOTHEHA B paMKax "moporoBoro"
ypoBHsi. OCHOBHAsl 4acThb 3a/laHus BBIMIOJIHEHA BEPHO. HA BOMPOCHI YIITyOJIEHHOTO YPOBHS

1I1. IIpaguna évicmasnenus umozo8o0i OyeHKu no Kypcy
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