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1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOuctunuivaa 51.B./1B.03.02 [TporpamMMupoBaHue Jjist rpaduuecKyx MpoLiecCOpoB OTHOCUTCS K UacCTH,
dbopmMHpyeMOl yuacTHUKaMU 00pa30BaTe/TbHBIX OTHOIIIEHUH 00pa3oBaTe/IbHOM MTPOTrpaMMBI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmMmupyeMble
KOMIIeTeHI{UH
(xof, copmep>kaHue

IInaHupyemMble pe3y/abTaThl 00yUeHNs 10 JUCIUIIHHE

(Mopymo), B

CO0TBETCTBUH C

HHAUKATOPpOM

JAOCTH)XKEeHHUA KOMIIeTeHIL{UH

HaumMeHOBaHHeE OL|eHOYHOT'0 CPeJCTBa

cogpemeHHbie
MemoObl U
mexHono2uu
paspabomku

8blsA6/1eHUI0 MpedosaHull K
cucmeme u ¢pukcuposaHus ux
UHMepecos

IIK-11.3: ¥Ymeem
N1aHUPOBamb NPOeKMHble
pabombl u 8bIbUpamb
MemoOuKu pazpabomku
mpeb6ogaHuli Kk cucmeme
IIK-11.4: Ymeem npumeHsmb
MemoObl U cnocobbl U3yueHust
npedmemuble obaacmu
paspabomku u 060cHo8blIBAMb
NpuHUMaemble NPOeKMmHble

peweHus

IK-11.2:

3Hamb 0CHOBHble MoOenu U
SA3bIKU NPO2PAMMUPOBAHUS
epacpuueckux npoyeccopos
(CUDA, OpenCL);

Ymemb npumeHsmb 3mu mooenu
U SA3bIKU NPO2PAMMUPOBAHUS 0N
peuwleHUst KOHKPemHblX
NPUKAAOHbIX 3a0au,
a¢ppexkmusHo ucnonb3sys
8bluuCAUMe/bHble Pecypchbl
cospemeHHblx GPU.

IIK-11.3:

Ymemb oyeHugamsb
yenecoobpasHoCmb NpuMeHeHUs!
2pagpuueckoeo npoyeccopa 015
peuwleHUst KOHKpemHblX
NpUKAAOHbIX 3a0au;

Ymemnb npoekmuposamn,
paspabambieams u
peanu3osbleanmb NPO2PamMmHOe
obecneueHue 015 2paguueckux
npoyeccopos;

Ymemb nonb3oeambcs

HaebIKamu u Memooukamu

dHaau3a u onmumusayuu

KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins

KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)

ITK-11: CnocobeH TIK-11.1: 3Haem memoObl IIK-11.1: Tecm

ocywecme/simb NJAGHUPOBAHUSI NPOEKMHbIX 3Hamb apxumexkmypy u IIpakmuueckoe 3quém:

adanus, pa3;v)a6omxy pabom, OCHOGHbIe NPUHYUNbI | NPUHYUNbI pabombl 3a0aHue KonmponbHbie

mpebosaril k npoekmupogaHus ITO, munbl U |epaguueckux npoyeccopos; CobecedosaHue

cucmeme u . 60npochbl

npoekmuposamb ampubymbl mpebogaHuli K 3Hamb cogpemeHHble N0OX00bl K TMpaxmuseckoe

npozpammoe cucmeme paspabomke, aHanuzy u 3a0aHLe

obecneuenue, IIK-11.2: 3naem memoObl omadke NPO2PAMMHbIX cUCmeM

npumeHss pabomsl ¢ nompebumensimu no |Ha GPU.




npousgooumenbHOCMU

npunodiceruil Ha GPU.

IIK-11.4:

3Hamb 6ubauomexu 0as
PpeleHUs1 MUNoebix 3a0ay Ha
epacpuueckux npoyeccopax
(BLAS, FFT, RAND, SPARSE);
Ymemb @blbupamsb u npuMeHsimb
bubauomeku npu paspabomke
8bICOK03¢PexmusHo20
npo2pammHo2o obecneueHus 015
GPU.

3. CTpyKTypa M cojep)XxaHue JUCLUIL/IMHbI

3.1 TpyA0eMKOCTb AMCLUII/TUHBI

oyHasn

OG61yasi TPy/[0€MKOCTB, 3.€. 2

Yacos 1o yue0HOMY IJIaHY 72

B TOM 4HUCJIe

ay/JUTOpHbIE 3aHATHSA (KOHTAaKTHas padoTa):

- 3aHATHA JIEKIJMOHHOI'0 THIIA 16

- 3aHATHSA CEMHUHAPCKOro THIA (MpaKTHYecKue 3aHATHS / 1adopaTopHbIe padoThI) 16

- KCP 1

caMocTosATe/IbHasA padoTa 39

IIpoMe)xyTouHasi aTTecTamis 0
3auét

3.2. CozepxaHWe JUCLUIIIMHbI

(cmpykmypupoeaHHoe no memam (pasdenam) C YKa3aHueM OmMEe0eHHO20 HAa HUX Ko/auuecmed
akademuuecKux 4acos U 8uobl yuebHbIX 3aHamutl)

HavmeHOBaHHe pa3/iesioB ¥ TeM JUCLUILUIHBI Bcero B TOM UHC/Ie
Yacel
( ) KonrakrHas pabota (paboTa BO
B3aMMO/IeHCTBUY C IIperiofjaBaTesnem),
Yachl U3 HUX
JaHSTHS CamocTosTe/bHas
CeMUHApCKOTo pabota
3ausTust THNa obyvarorerocs,
JIEKLJMOHHOTO | (TIpaKkTHueckue | Bcero qacel
THUIa 3aHsATHs/nabopa
TOpHbIE
paboThI), Yacel
b b b b b
0 0 0 0 0
BBeieHue B BbIUMC/IEHHst 0011iero HasHaueHust Ha GPU 11 3 3 6 5
Beegenue B apxutektypy GPU 11 3 3 6 5
A3k CUDA C 11 3 3 6 5




Onrtumu3zarust ipuioxkenuit Ha CUDA 14 3 3 6 8
Wcnons3oBanue craHgapTHbix 6ubmorek CUDA 12 2 2 4 8
IIporpammupoBaHue ¢ Ucrosnb3oBaHueM TexHosoruu OpenCL 12 2 2 4 8
ATTecrarust 0

KCP 1 1

WTtoro 72 16 16 33 39

Conep)KaHne Pa3je/ioB 1 TeM JUCHUIIVIMHbI

1. BBesieHue B BeIUMC/IeHUs1 0011iero Ha3HaueHust Ha GPU

2. Beepnenue B apxutektypy GPU

3. A3k CUDA C

4. Ontumusanms npunoxxkenuit Ha CUDA

5. Vicnionb3oBaHue CcTaHAApPTHRIX 6ubmotek CUDA

6. IIporpammurpoBaHye C UCNOJIb30BaHKWeM TexHO0rnuu OpenCL

4. YueOHO-MeToaNMUYeCKOe 00ecrieyeHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJarouxcst

CamocrosiTenbHasi paboTta oOyuarou[uxcsi BK/IIOUaeT B cebsi MOATOTOBKY K KOHTPOJIBHBIM BOITPOCAM U
3aZlaHUsIM [IJIs1 TEKYIero KOHTPOJISI U TIPOMEXKYTOUHOM aTTeCTaldd 0 UTOTaM OCBOEHHS JUCLIATUIAHBI
TIPUBEJIeHHBIM B II. 5.

[Inst obecrieueHnst CaMOCTOSITE/TBHOM PabOTHI 00yUarOLUXCS UCTIONB3YFOTCS:
DNeKTPOHHBIE KYPChl, CO3/IAHHBIE B CHCTEME 371eKTpoHHOTr0 00yuenuss HHI'Y:

[TporpamMMrpoBaHue Ha HOBbIX apXUTeKTypax, https://e-learning.unn.ru/course/view.php?id=6048.

5. @oHA OLEHOUHBIX CPEeACTB /I TeKYyIlero KOHTPOJ/IS YCIeBaeMOCTH U TPOMEeXYyTOUHOM
aTTecTaly Mo JUCIUIIMHE (MO/Y/II0)

5.1 TunoBbIie 3a/laHHUA, H806XOI[I/IMLIQ AJId OL€éHKHM Ppe3y/bTdTOB OﬁquHl/lﬂ npu npoBejeHHUU
TEKYIIEero KOHTPOJ/IA yCII€eBA€MOCTH C YKd3dHHUEM KPUTE€PHUEB UX OLl¢HUBAHUA:

5.1.1 TumnoBbie 3ajaHusa (omeHO4YHOe cpeacTBO - Tect) Ai1A oOLeHKH CHOPMHUPOBAHHOCTH
kovmnerennuu ITK-11:

1. RAM namsATb COBpeMeHHbIX rpachruecKux MpoiiecCOpoB:

® Pa3mellleHa OT/e/IbHO OT OCHOBHOM namsitu CPU
® CosmeljeHa ¢ RAM namsateio CPU
® Bo3MoXHBI 00a BapHaHTa

2. CoBpeMeHHbIe TpadryecKye MpOLeCCOPhbl B CPaBHEHUH C LIEHTPa/TbHBIMU TIPOLIECCOPaMU
XapaKTepU3yrTCs:



BosbiM 065eMOM K311 TAMATH Ha PO U 60/bLIMM 00beMOM YTIPaBJISIOILEH JIOTUKH Ha

kpucramie GPU

MasibiM 06beMOM K311l TaMSATH Ha PO U 60IBIIUM 005eMOM YIIpaBJISIOLIel JIOTUKHU Ha

kpuctanne GPU

MarnbiM 065eMOM K31 NTaMATH Ha [P0 ¥ MajlbiM 00beMOM YTIpaBJisitoLei 1oruku Ha Kpuctaie GPU
BosbmM 065eMOM K31II TTaMSATH Ha SIp0 U MasbiM 00beMOM YTIPaBJISIOILeH JIOTHKH Ha

kpuctanie GPU

Kputepuu oueHnBaHus (oneHOUYHoe cpe/cTBO - Tecr)

OrieHka Kpurepun onjeHMBaHus
3aUTEeHO Kak munumym 80% 1paBU/IbHBIX OTBETOB B TECTE
He 3auTeHO Menee 80% rnpaBUIBHBIX OTBETOB B TeCTe

5.1.2 TunoBble 3ajaHus (omeHOUYHOe cpeAcTBO - IIpakTHyeckoe 3ajaHue) AJA OLIEHKH
copmupoBanHocTu KomnereHyuu [TK-11:

BrImoHUTE peanu3anuio anropuma pelenus 3agaur Ha GPU ¢ ucrosib3oBaHremM
texHosiorur CUDA (;u6o OpenCL):

L ONUT AW

CkansipHOe yMHOKeHHe BeKTOPOB;

YMHOXeHre MaTpULIbl Ha BEKTOP;

[IpocToe ymHOXeHHe MaTpULl;

briouHOe yMHOXXeHHe MaTpHuLi;

UucieHHOe BBIYMC/IEHHWE UHTerpaia MeToi0M MPSIMOYTO/TbHUKOB;
UunceHHOe BbIUMC/IEHWe MHTerpasia MeTOI0M TpaneLui;
UucneHHOe BbIUMC/IeHUe UHTerpasa metosoM Monte-KapJio;
PerieHrie cCTeMbl IMHEMHBIX ypaBHeHUH MeTo[0M SIK00H;
Pemenue crcrembl TMHEWHBIX ypaBHEHUI METOZ0M 3eljiens;

10.PelieHyie cucTemMbl JIMHEMHBIX YpaBHEHMW METOJOM BepXHel pesakcauyy; IIposeputsb

KOPPEKTHOCTh pe3y/bTaToB. CpaBHUTH BpeMmst paGoTel anroputMa Ha GPU co BpeMeHH paboThI Ha
L[eHTpa/IbHOM TIpoLieccope.

Kpurepuu oueHuBanus (oreHoyHoe cpecTBO - IIpakTHueckoe 3ajaHue)

OneHka Kpurepuu onjeHrBaHUs

3a4TeHO |He3HAuWTe/lbHBIMU HefloueTaMu. Kog 1 pe3y/ibTaThl paboThI Mpe/ICTaB/IeHbI MTPETO/IABATETIO B

BrIrosiHeHbI Bee WK 00JIbIIasg 4acTh 3TAIloB pelieHnd 3a4a4un Ui 3a/iada permeHa C

CPOK.

He

3a4UTeHO

BrirmosiHeHbI He BCe 1abopaTopHble PabOTHI WK BHITIOIHEHBI He B TTOJTHOM 00beMe (TIpe/icTaB/ieHO
He TT0JTHOE OTUCAHKe JTAroB BhIMOHEHUS 33/IaHUH, KO/ pab0oTaeT HEKOPPEKTHO, Pe3yJIbTaThl
paboThI He TIpe/ICTaB/IEHBI TTPEII0aBaTe o).




5.1.3 TunoBble 3ajaHusA CobecefoBanmue)

copmupoBanHocTu KomnereHyuu [TK-11:

(o1leHOUHOE  CpeACTBO - A OLIeHKH

—_

I'eteporeHHble BbiuMcaeHYs. TUTIBI yCKOpUTeielt [171si reTeporeHHbIX BHIUUCIeHUH.
MeToApb! ¥ TeXHOIOTUH /11 IPOrPpaMMUPOBaHUs Ha rpaduuecKux MpoLeccopax.
Apxurektypa rpaduueckux rpoueccopos ot NVidia. O61ijee orucanue.
Nepapxwust namsTi rpaduuecKux MpoLiecCOpoB.
Texnonorus CUDA. Host APIL.
Texnonoruss CUDA. TIporpammupoBanue Ha ctopoHe GPU.
Texuonorus CUDA. Mepapxus namsiTu.
[Moxmoapb! K onTUMU3aLyy ipuwioxkeHnit Ha CUDA.
OnTrMasnbHBIe mab/oHbI JocTyna K maMsatH Ha GPU (pa3gesnsieMoii U T/100a/1bHOMN).
bubmoTeka cuBLAS.
bubmoreka cuFFT.
bubmmoreka cuRAND.
bubmmoreka cuSPARSE.
Texnonorus OpenCL. Host API.
15. Texuonorus OpenCL. [IporpammupoBanue Ha ctopoHe GPU.
16.Texnonorust OpenCL. Nepapxus naMsiTy.
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Kpurtepuu oueHnBaHus (oneHouHoe cpecTBO - CodeceoBaHme)

OueHka Kputepuu orieHuBaHUs
3auTeHo CTyJeHT /lan pa3BepHYTHIN OTBET Ha BCe BOTPOCHI 0e3 CyIeCTBEHHBIX OIIUOOK.
He 3auTeHO [Ipu OTBeTe CTY[EHT [JOMyCKaeT rpyOble OIMOKY B OCHOBHOM MaTepHalie.

5.2. OnucaHue MIKaJI OLeHUBaHUSA Pe3y/IbTaTOB 00y4YeHHs MO0 JUCIUIIMHE IPH MPOMe)XyTOUHOH
arrecTanyu

IIlkana oueHuBanus c)OPpMHPOBAHHOCTH KOMIIeTeHI[UI

Yposen
b
chopmu HeyJ0BJIeTBOP Y/I0BJIETBO O4YeHb
N/10X0 X0poIIo OT/IMYHO MPeBOCX0/{HO
POBaHH UTEe/JILHO pHUTe/IbHO XOopouIo
ocTH
KOMIIeT
eHIUH
(uHAMK
aropa
AOCTHIK He 3aUTeHO0 3a4YTeHO
eHus
KoMIeT
eHIHi1)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
o . 3HaHWM B
3HaHUI MuHUManeH | 3HaHUH B obeme YpoBeHb
TeopeTHUecKoro 0 obneme, > 3HaHUH B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHara. . JIOIyCTUMBI | COOTBETCTBY obneme, o
3HaHUI HIDKe o o1eM 3HaHUI B
HeB03MOKHOCTb i ypoBeHb Io11eM COOTBETCTB
MHUHHUMaJbHbIX . rporpamMmMe obneme,
3HaHWSA | OL|eHUTb IOJHOTY o 3HaHUM. rporpamme yrolem
o TpeboBaHMIA. TIOATOTOBKH! TIpeBbILLIAOL]e
3HaHUN [Jony1ieHo MOJrOTOBKU rporpaMme
Nwmenu mecto . JomnyiieHo M IIpOrpammy
BC/Ie[ICTBHE MHOT'O . JonyieHo MOJTOTOBK
rpyObie OIUOKH HECKOJIbKO TIOATOTOBKH.
OTKasa HerpyO0bIx HECKOJIbKO u. Ommbok
HeCylllecTBe
obyuatorerocs ot oboK HerpyObIx HHEIX HeT.
oTBeTa ormmnboK
oumboK
Ywmenus | OtcyTtcTBUe [1pu peleHun IIpogemonc | Ilpogemonc | Ilpogsemonc | Ilpozemonc | ITpomemoHCTp




TPHPOBAaHBI
BCe
TPHUPOBaHBI
TPUPOBaHbI | OCHOBHbIE
TPUPOBaHbl | BCe
BCe YMeHHUS.
OCHOBHBbIE OCHOBHBbIe
OCHOBHEIE PerieHsI HPOBAHbI BCE
yMeHUsI. YMeHWUsI.
MHWHHUMAJTbHBIX YMEHHSI. BCE OCHOBHBI®
. CTaH/apTHBIX Perens! Periens! Bce
YMeHHH. PelileHbl Bce | OCHOBHbIE YMeHUsl.
3a/jay He THUIIOBbIE OCHOBHBIe
HeB0O3MOXXHOCTb OCHOBHBbIe 3a/jaum C PeliieHbI Bce
TIPOJIEMOHCTPUD | 3afjaud C 3a7iauu C
OL|eHUTh Ha/lnuue 3a/jauu. OT/le/IbHBIM | OCHOBHbIE
N OBaHbI HerpyObIMH | HerpyObIMU
yMeHHH BrinosHeHsl | U 3a/lauM.
OCHOBHBIE omubKaMu. | OIIMOKaMMU.
BCJIe[ICTBHE BCe 33J]aHUsI | HecyllecTB | BbimosiHeHs!
yMmeHus. Vimenu | BeinosnHeHsl | BbinoHeHbI
OTKasa B TOJIHOM €HHBIMH BCe 3aJjaHus, B
MecTo rpy0Obie BCE BCe 3a/JaHUs
obyuarolerocs ot obbeme, HO | HefjoueTaM | TOJHOM
omubKH 3a/laHust, HO | B IIOJIHOM
oTBeTa HEKOTOpbIe U, obneme 6e3
HE B obneme, HO
c BbITIOJIHEH | HEZI0YeTOB
TIOJTHOM HEKOTOpbIe
HeJjoueTaMH | bl BCe
obbeme c
3a/laHuisl B
HesloueTaMu
TIOJTHOM
obbeme
Nwmeetca
OtcyTcTBHE IIpogemoHC IIpogemoHc
MWHHUMaJIbH [Tpomemonc
0a30BbIX ITpu pereHnn . TPHPOBaHBI TPHPOBaHBI
bIit Habop TPHPOBaHBI ITpozieMOHCTp
HAaBBIKOB. CTaHZAPTHBIX 6asoBble HaBBIKH
HaBBIKOB 6asoBble WpOBaH
HeBo3MOKHOCTB 3a/ja4y He HaBBIKU TIPU nput .
JUist HaBBIKH NIPU TBOPUYECKUN
OL|eHUTh Ha/lMuKe | TPOJEMOHCTPUD pelleH|n peleHnn
Hagblku pelLeHyst peleHnr TOZIXO[, K
HABBIKOB OBaHbI 6a30BbIe CTaHAApPTHBI HecTaHzapT
CTaHJapTHBI CTaHJApPTHBI PeLLEeHHI0
BCJIEJICTBUE HaBbIKU. VIMenu X 33/ja4 C HBIX 3a/]a4
X 3a7a4 C X 3a7au 6e3 HEeCTaHJAPTHbI
OTKaza MecTo rpy0Obie HEKOTOPBbIM Oe3
HEKOTOPBIM OIIU60K 1 X 33714
obyuatorjerocsi OT | OIIHOKK u o1IMboK U
u He/[0YeToB
oTBeTa HeJjoueTaMu HeJloueToB
HeJloueTaMu
IITkana oneHMBaHUA [IPU IPOMEXYTOYHOH aTTeCTaliiu
OneHka YPpoBeHb MOAr0TOBKH
MPeBOCX0/JHO Bce xkommeTeHIMM (YacTd KOMIIETeHIMH), Ha (OpPMHUpOBaHMEe KOTODLIX HarlpaBjeHa
MUCLMIUIMHA, COpPMHPOBAaHBI Ha YpPOBHE He HIDKE «IIPEeBOCXOAHO», MPOJEeMOHCTPHUPOBaHbI
3HAHWs, YMEHHUs, BAJIeHUs [0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHE BBIIIe
pe/lyCMOTPEHHOT 0 TIPOrpaMMoi
OT/INYHO Bce kommereHUMM (4acTM KOMIIeTeHLMH), Ha (OpPMHpPOBaHME KOTOPBIX Harpas/eHa
[MCLIUIIMHA, CHOPMHUPOBaHBI HAa YPOBHE He HIXKe «OT/IUYHO».
3auTeHo OUeHb XOpOLI0 Bce KommereHUMM (Y4acTM KOMIIETeHLMH), Ha (OPMHpDOBaHME KOTOPbIX HarpaBjeHa
JMCLUIUIMHA, COPMHUPOBaHbI HAa YPOBHE He HIXKe «0UeHb XOPOLLO»
XOpOoLIo Bce kommnereHUMM (4acTM KOMIIeTeHLMH), Ha (OpPMHpPOBaHME KOTOPBIX Harpas/eHa
[MCLIUMIIMHA, CHOPMHUPOBAHBI HA YPOBHE HE HIDKE «XOPOLLIO».
yAoBJeTBOpUTe/Ib | Bce KommeTeHiMM (YacTH KOMIETeHIMH), Ha (OpPMHMpOBaHHe KOTOPbIX HarpaB/ieHa
HO [UCLIUI/IMHA, COPMHUPOBAHBI Ha YDOBHE HE HWXKE «y/OBJETBOPUTENBHO», TIPU 3TOM XOTs Obl
O/iHa KOMITeTeHIMs1 ChOPMHPOBaHa Ha YPOBHE «Y/I0BJIETBOPUTEILHO»
HeyjoB/eTBopuTe | X0Ts Obl OjHa KOMIIeTeHLMst CHOPMHUPOBaHa Ha YPOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIBHO
He 3aUTeHO
TJI0X0 XoTs1 6bI 0/]HA KOMITETeHLUs1 CHOPMUPOBAHA Ha YPOBHE «ILIOXO0»




5.3 Tumnopblie KOHTPOJ/IbHbIE€ 3dadHHA HWJ/IH HHbIE€ MaTepHdJ/Ibl, H606X0}I[I/IMBIE AJIA OLl€éHKH
pe3y/ibTdaTOB OﬁquHl/lﬂ Ha HPOMe)KyTO‘-IHOﬁ dTTeCTdllU1 C YKd3dHUE€EM KPpHUTEpPpHEB HX
OIl€eHUBAHHUA:

5.3.1 TumnoBbie 3apaHusi (oleHOUYHOe CPeACTBO - KOHTpoO/IbHbIE BOMPOCHI) 1A OLEHKH
copmupoBanHocTu KomnereHiuu [TK-11

—_
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15.
16.

IeTeporeHHble BLIUMCIeHYs. TUTTBI YCKOPUTeIeH /7S reTepOreHHBIX BHIUUCIeHNH.
MeTozpbl ¥ TEXHOIOTUH /i1 TIPOTPaMMUPOBaHUs Ha rpaduuecKux MpoLjeccopax.
ApxuTtekTtypa rpaduueckux npoiieccopoB oT NVidia. Ob1ijee onvicanue.
Nepapxus namsaT rpadryeckux MpoLiecCopoB.
Texuonorus CUDA. Host APIL.
Texnosorusa CUDA. IIporpammupoBanue Ha ctopoHe GPU.
Texnonorua CUDA. Nepapxus aMsTH.
Moxaoawst k onrtiMu3saruu npuioxkeHuit Ha CUDA.
OnrumanbHble 11aboHbI ocTya K namsatd Ha GPU (pazfensiemMoit 1 T/100a6HOM).
bubmoreka cuBLAS.
bubmmoreka cuFFT.
bubmoreka cuRAND.
bubmmoreka cuSPARSE.
Texnonorust OpenCL. Host API.
Texnonorus OpenCL. [TporpammupoBanue Ha ctopoHe GPU.
Texuonorus OpenCL. Mepapxus namsiTu.

Kputepuu oneHuBaHus (0LleHOUYHOEe CpeACTBO - KOHTPO/IbHBIE BOIIPOCHI)

OneHka Kpurepuru orjeHHBaHUS

3d4TeHO CTy,Z[eHT OTBETHJI Ha 60]1lele UdCTb BOIIPOCOB BO3MO>XHO C HE3HAUWTE/IbHBIMWU HEAJOUETaAMMU.

He 3aUTeHO

[Tpu oTBeTe CTY/IEHT JOMYyCKaeT rpyObie OMMOKY B OCHOBHOM MaTepuare U pellieHnd
CTaHZAPTHBIX 3a/ay.

5.3.2 TumnoBble 3ajaHus (oueHOUHOoe cpeAcTBO - IIpakTHYeckoe 3ajaHue) A OLIEHKH
chopmupoBanHocTu KommnereHnuu [TK-11

1.

BrIno/sHUTE peanu3anivio ajropruma CKajJsipHOro ymHoxkeHust BeKTopoB Ha GPU ¢
rcnonb3oBaHueM TexHonoruu CUDA. TIpoBepuTh KOPPEKTHOCTh pe3yJ/IbTaToB.

. BBINOIHUTB pean3alilvio a/irOprUMd YMHOXEHHWA MaTDPULBI Ha BEKTOP Hd GPUCc

ncnonb3oBaHueM TexHonoruu CUDA. TIpoBepuTh KOPPEKTHOCTh pe3yJ/IbTaToB.

. BBITIOJIHUTL peanu3alyio airopuMa yMHOXXeHus1 MaTpul] (rpoctoro) Ha GPU c

rcroJsib3oBaHrem TexHosiorud CUDA. TIpoBepuTh KOPPEKTHOCTb Pe3y/IbTaToB.
BBITIOJTHUTE peanu3aliyio airopuMa YMHOXKeHHs1 MaTpul] (61ouHoro) Ha GPU ¢
rcnoJsib3oBaHuem TexHosiorud CUDA. TIpoBepuTh KOPPEKTHOCTb Pe3y/IbTaToB.

. BBINOMHUTB peayin3alivio a/irOpuMa YMCJI€EHHOTO HHTEIrPUPOBAHUA METOA0M IMPAMOYI'OJIbHUKOB

Ha GPU c ucnonb3oBanuem texHosiorni CUDA. TTpoBepuTh KOPPEKTHOCTh Pe3y/IbTaToB.

. BBINMOMHUTE peanu3alyio aAropyMa YMC/IeHHOTO0 MHTerPUPOBaHKS METO/[OM TparneLvii

Ha GPU c ucnonb3oBanueM texHosiornd CUDA. TTpoBepuTh KOPPEKTHOCTh Pe3y/IbTaToB.



7. BBINOJIHUTE peasm3aLvio ajiropyuMa YMCIeHHOTO0 UHTErpUpoBaHus MeTo oM MoHTe-Kapsio
Ha GPU c ucnonb3oBanuem texHosiorni CUDA. TTpoBepuTh KOPPEKTHOCTh Pe3y/IbTaTOB.

8. BbIMOMHUTE peanu3ainuio ajropuma fAkoou ays pemtenns CJIAY Ha GPU c ucnosib30BaHueM
TexHosioru CUDA. TTpoBepuTh KOPPEKTHOCTh Pe3y/IbTaTOB.

9. BrInosHUTh peanu3aljyto aaropuma 3eizens as petenust CJIAY Ha GPU c ucnosb3o0BaHUEM
TexHojioru CUDA. TTpoBepuTh KOPPEKTHOCTh Pe3y/IbTaTOB.

10.BbINO/IHUTL peanu3alivio ajiropuMa BepxHel pesakcaiuu s perieHuss CJIAY Ha GPU c
rcrnosb3oBaHueM TexHosoruu CUDA. TTpoBepuTh KOPPEKTHOCTh Pe3yJ/IbTaToB.

Kpurepuu oneHnBaHus (onjeHoUHOe cpecTBO - IIpakTHUecKoe 3aaHue)

OneHka Kputepuu orjeHuBaHUs

BbIrmosiHeHbI Bce Wik 00JIbIIIasi YaCTh STArOB PelleHns 3aZiaudl Wid 3a/iada pelieHa C
3aUTE€HO |He3HAUMTe/JbHBIMHU HeZloueTaMU. Koz 1 pe3y/ibTaThl pabOTHI Mpe/ICTaB/IeHbI MTPETOo/IaBaTe o B
CPOK.

BrimosiHeHbI He Bce 1abopaTopHble pabOThI WM BLITIOJTHEHBI He B TIONTHOM 00beMe (TIpe/iCTaBieHo
He

He II0J/IHOe OITMCaHKe 3TAall0OB BBITIO/IHEHMSA BBABHHﬁ, KO/J, pa6OTEIET HEKOPPEKTHO, Pe3yJ/IbTaThl
3a4UTeHO

paboThI He TIpe/ICTaB/IeHbI IIPeIo/aBaTeo).

6. YueOHO-MeTOANUYECKOEe U HH()OPMALIMOHHOE 00ecreueHne JUCIUTUTHHBI (MOAYJIs)

OcHoOBHasi uTeparypa:

1. OcHoBbl paboTsl ¢ TexHosorueit CUDA / bopeckos A.B., XapiamoB A.A. - Mocksa : IMK-mpecc,
2010., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=636496&idb=0.

2. Texnonorusg CUDA B npuMepax: BBeJileHHe B IPOrpaMMHUpPOBaHKe rpauuecKux NpoLeccopos /
Cangepc k., Kangpor 3. - Mocksa : [IMK-nipecc, 2011., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=647163&idb=0.

[ononHuTenbHas TUTEpaTypa:

1. Mansisko Anekcanip AHTOHOBUUY. [1apasnienbHOe TTpOrpaMMHPOBaHKe Ha OCHOBE TeXHOJIOTHI
OpenMP, MPI, CUDA : YueGHoe rocobue /ijisl akaleMUuecKoro 6akanaBpuara / MansBko A. A. - 2-e
u3g. - Mockga : FOpaiit, 2019. - 116 c. - (Beiciiee o6pa3zoBanue). - ISBN 978-5-534-09825-9 : 239.00. -
Tekcrt : anektpoHHbI // DBC "FOpaitt"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=590970&idb=0.

2. MHuorosigepHsbie riporeccopsl / Kanaue A.B. - Mocksa : UHTYUT, 2016.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=662986&idb=0.

3. Teopusi ¥ MpaKTUKa TNapasienbHbIX Bbruncyienuit / ['eprens B.I1. - Mocksa : UHTYUT, 2016.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=663423&idb=0.

4. PribambueHko Muxani BUkTopoBruu. ApXuteKTypa HH(OOPMAaIIMOHHBIX CUCTeM : YueOHOe Ttocobue
Juist By30B / Peibanbuenko M. B. - Mocksa : FOpaiir, 2016. - 91 c. - (Beiciiee o6pa3oBanue). - ISBN 978-
5-9916-9326-4 : 179.00. - Tekcr : snekTpoHHbIl // OBC "FOpait".,



https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=566682&idb=0.
[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypChl (B COOTBETCTBHUU C COJleP>KaHUEM IVCIATUIAHBI):

1. [TporpammHuoe o6ecrieueHrie CUDA - https://developer.nvidia.com/cuda-downloads

2. [MapannensHele BeuncaeHus CUD - http://www.nvidia.ru/object/cuda-parallel-computing-ru.html
3. NVidia Corporation. BBoaHbI# 06yuatomuii Kypc mo CUDA -
http://www.nvidia.ru/object/cuda_state_university_courses_new_ru.html

4. NVidia Corporation. ba3osiii Kypc mo CUDA u OpenACC - http://www.nvidia.ru/object/cuda-
openacc-online-course-ru.html

7. MaTepHa/ibHO-TeXHHYeCKoe ofecrieyeHHe JUCLUIIMHBI (MOY /1)

YueOHble ayAWTOPUM [i/isI TIPOBeJieHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MPOTPaMMOM, OCHaI[eHbl MYJbTUMEAUUHBIM 000pyZoBaHUeM (TTPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpefcTBaMHU 00yueHUs, KOMITbIOTepaMH.

[MomerieHusi A1 CaMOCTOSITe/TbHOM paboThl 00YyYarOLUXCsl OCHAIlleHbl KOMITbIOTEPHON TEeXHUKOU C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
MH(pOpMalMOHHO-00pa3oBaTe/IbHYI0 Cpejy.

IIporpaMmma cocTtaBfieHa B cooTBeTcTBUM ¢ TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIO
noArotoBku/crietasibHOCTH 09.03.04 - TIporpamMmHasi UH>)KeHepUs.

ABTtop(b1): ['opmikoB AHTOH BanepreBrY, KaHAUAAT TEXHUUECKUX HayK.
3aBeayroumii kadeapoii: Meepos Mocud boprcoBny, KaHAUaT TeXHUYECKUX HayK.

ITporpamMma ozo6peHa Ha 3ace/jlaHUM MeToAnuecKoi Komuccuu ot 02.12.2024, mpoTtokon Ne 5.
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