MUHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3BOBAHU ST POCCUMCKOM ®EJIEPAIIN
(benepanbHOE TOCYIaPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHuUs
«TOnpATTUHCKUYI TOCYIapCTBEHHBIN YHUBEPCUTET)

b1.0.05

(uHOeKc Oucyuniumsl)

PABOYAA ITPOI'PAMMA JUCHUIIVINHBI

ApaneKTypa U IIporpammMHoO¢e o0ecneueHue BBICOKOIIPOU3BOAUTEC/ILHBIX BBIMHUCIUTEC/IbHBIX CUCTEM

(HaumeHoB8anue OUCYUNTUHDL)

10 HANPABJICHUIO TIOJTOTOBKU
01.04.02 Ilpuknannas MaremMaTuka 1 HHPOpPMAaTHKa

HaIpaBJIEHHOCTH (MPOdUIIB)/CrIeInaTu3aIms
MaremaTuuecKkoe MOJCIMPOBAHUE

®opma 0OydeHus: OHast
I'on Habopa: 2019

O6mas TpynoeMkocTs: 4E

Pacnpe)leﬂeﬂne YacoB JUCHUILIMHBI IO CeMeECTpamM

Cemectp 3

®DopmMa KOHTPOJIA 3a4eT Hroro
Buj zansaruii
Jlexnum 18 18
JlaGopaTopHsble
[TpakTuyeckue 18 18
PykoBoicTBO: KypcoBbie paboThl (poekthi) / PI'P
[TpomesxyTouHas arrectanus 0,25 0,25
KonraktHas pabora 36,25 36,25
CamocrosiTenbHas paboTa 107,75 107,75
KonTposnb
Hroro 144 144




Pabouyto nmporpaMmy cocTaBuiI(H):
noreHT kKadenpsr [IMuld, k.1.H., OuenoBckuii A.B.

(Oondrcnocms, yuenoe 36anue, cmenens, Pamuaus 1.0.)

PeniensupoBanue paboyeil mporpaMmbl TUCIUILITHHBL:

OtcyrcTBYyeT

Penensent

(Oondrcnocms, yuenoe 36anue, cmenens, Pamunus 1.0.)

Pabouas mporpamma nucuuruiMHbl coctaBieHa Ha ocHoBaHuu ®I'OC BO u yuebGHOro miana

HaIpaBJIEHUs OJTOTOBKH (CIEUaIbHOCTH)
01.04.02 INpuknagHas MaTeMaTuka U HHPOpPMAaTHKa

(K00 U HaumeHo8aHUe HanPasieHus N002oMmosKu, cneyuarvHocmu 8 coomgemcmesuu ¢ @I'OC BI1O)

Cpok aeiicTBUSI MPOrpaMMbl TUCIUIIMHBI 10 «31» aBrycra 2021 r.

YTBEPXJIEHO

Ha 3acenanuu xagenps! «IIpuknagHas MmareMaTuka 1 ”HPOpMaTHKa»

(mpotokon 3acemanust Ne 1 ot «30» aBrycra 2018r.).



1. Ilesb ocBOEHHS TUCHUILIHHBI

Llens — popMupoBaHUEe y CTYACHTOB HAYYHBIX MPEACTABICHUI O MPUHIMIIAX Pa3pabOTKU U
peanu3ali BBICOKOIMPOU3BOIUTEIBHBIX MHOTOMOTOYHBIX anropuTMmoB i miaatdgopmer CUDA
Nvidia 1 npakTHYECKUX HAaBBIKOB IPUMEHEHMs [IOJYyUEHHBIX 3HAaHUM JUId peleHus 3aJa4d B 00J1acTH
NPUKIIAJHON MAaTEMaTUKU 1 HH(POPMATUKH.

2. Mecrto aucunminnsl B ctpykrype OIIOII BO

I[I/ICI_[I/IHJII/IHLI H IPAaKTUKH, HAa OCBOCHUU KOTOPBIX 6a31/1pyeTc;1 JaHHass JUCHUILIINHA:
— /30paHHbIe BOIPOCHI TEOPETHUECKOW HHPOPMATUKH;
— KomnsrotepHoe MoenupoBaHue.

I[I/ICHI/IHJ'II/IHI)I W MPAKTUKH, JJIA KOTOPBIX OCBOCHUEC HaHHOﬁ JUCIUITIINHBI HGO6XOI[I/IMO Kak

NpeAIECCTBYIOIICE:

— IlpousBoacTBeHHas IpakTUKa (Hay4HO-UCCIIE0BaTeNbCKas padoTa) 4;
— IlpousBoacTBeHHas MpakTUKa (IPEATUITIOMHAS TPAKTHKA);
— TOCYIapCTBEHHAs HTOTOBAsI aTTECTAIHSL.

3. [lnanupyembie pe3yJabTaThl 00y4eHUs

dopmupyemMbie U

HNHaukaTopsl JOCTHKEHUS

KOHTPOJIHpYeMble . I[Inanupyemble pe3yJibTaThI
Konla)neTgiy UM KOMIETEHITHH pyoﬁ qe}?nﬂy
(ko n HaI/IMeHI(I)BaHI/Ie) (1on 1 HaumenoBarue) '
(OIIK-1) Criocoben (MOTIK-1.1) 3HaTh: METOAbI TPUKIIATHON

pelaTh akTyajlbHbIe
3ajauu (pyHAaMEHTATbHON
U IIPUKJIQTHON
MaTEMaTHKU

JleMOHCTpHpYyET 3HaHUS B
o0nacti GpyHIaMEeHTaIbHON
Y TIPUKJIATHOW MaTeMaTHKH

MaTEMAaTUKU U I/IH(I)OpMaTI/IKI/I

(UOTIK-1.2)
JleMoHCTpHpYET 3HaHUS
aKTyaJbHBIX HEPEIIEHHBIX
po0JieM OpraHu3alOHHO-
TEXHUYECKHUX U
HKOHOMHMUYECKUX IIPOIIECCOB

YMeTh: UCTIOITB30BaTh HOBEIC 3HAHMS
W IPUMCHSTH UX B
PO ECCUOHAIBHON IEATETLHOCTH

(UOTIK-1.3)
JleMoHCTpHpYET YMEHHUS
IPUMEHSTh
MaTeMaTHUYeCKHUEe METO/IbI
IIPU PELIeHNH 33134
byHIaMEHTAIBHOU U
NPUKJIAJHON MaTeMaTHKU

Brnaners: MeTOoq0JIOTHEN U
HaBbBIKaMH pemeHm{ Hay‘-IHBIX H
HpaKTI/I'-IeCKI/IX 3a1a4

(OIIK-2) Criocoben
COBEPIIIEHCTBOBATD U
pPEaIN30BbIBATH HOBEIC
MaTeMaTHYECKUE METO/IbI
PEIICHUA TPUKIIaIHBIX
3a1a4

(MOIIK-2.1)
JeMoHCcTpHUpYyET
MMOHUMaHUE TEOPUU CUCTEM
1 CUCTEMHOI'0 aHAJIN3a,
JIUCKPETHON MAaTEeMaTHKH,
TEOPUHU BEPOSITHOCTEN U
MaTeMaTHYeCKOU
CTaTUCTUKH, METO]IOB
ONTUMH3ALNHU U
UCCJIE0BAHMS OIIEPALIUH,
HEYETKUX BBIYMCIICHUH,

3HaTh: COBPEMEHHOE COCTOSIHUE U
NPUHIUIHAIBHBIE BO3MOKHOCTH
A3BIKOB M CUCTEM
nporpammupoBanus Ha GPU;




DopmupyeMbIe H
KOHTPOJINpyeMble
KOMIIeTeHIIUH
(KoJ1 1 HAMEHOBAHUE)

NHIuKaTOpHI 10CTHKEHUS
KOMIIETEHII Ui
(K01 1 HANMEHOBAHUE)

Ilnannpyemble pe3yabTaThl
o0yueHust

MaTeMaTH4ICCKOro u
HUMHUTAIlMOHHOTI'O
MOACIIMPOBAHUA

(MOIIK-2.2) Ananusupyer
CYIIECTBYIOIINE METO/IbI
pELICHHUS IPUKIIAHBIX
3aja4 A7 BBIOOpA
PALOHAIEHOTO PEIICHHSI.

YMeTh: UCII0TIB30BaTh COBPEMEHHbIE
TEOPHUH, METOJIbI, CHCTEMBI U
Cpe/cTBa NPUKIAJHON MaTEMaTUKU
1 MTHPOPMAIIMOHHBIX TEXHOJIOTHM
JUISl pEIIEHUs HAy4HO-
UCCIJIEI0BATEIbCKUX U IIPUKIIAIHBIX
3aja4

(MOIIK-2.3.)
JeMmoHCcTpHpYyeT
CIIOCOOHOCTH
COBEPILICHCTBOBATH
CYILIECTBYIOIINE METO/bI
MPUKJIAJHON MAaTEMATHKH, a
TaKXe peajn30BbIBaTh
HOBBIC MaTEeMaTHUYCCKUE
METO/IbI PEIICHUS
MPUKJIAJAHBIX 3a7a4.

Bimagers: ciocoOHOCTBIO
UHTEPIPETHPOBATH TOJTYYCHHBIC
JAHHBIC 110 COOTBGTCTBYIOHII/IM
HAYYHBIM UCCIICIOBAHUSM

(OITK-4) Criocoben
KOMOWHHUPOBATh U
aJlanTUPOBaTh
CYIIECTBYIOIINE
MH(pOPMaIMOHHO-
KOMMYHHUKAITHOHHBIE
TEXHOJIOTUH JUISl peILIeHUS
3aj1a4 B 00J1aCTH
npodeccnoHanbHOM
TESTeTHbHOCTH C YI€TOM
TpeboBaHU
MH(OPMALIMOHHON
6e30macHOCTH

(MOT1-4.1) Ananusupyet
METOMBI U CPECTBA
pelLIeHHs aKTyaJIbHbIX 3a]a4
npoQeCCHOHAIBHON
JIeSITeIbHOCTH HAa OCHOBE
WH(pOPMAIITMOHHON U
oubnmorpaduyeckoi
KYJIBTYPHI C IPAMEHEHHEM
UH(POPMAIMOHHO-
KOMMYHHKAIITHOHHBIX
TEXHOJIOTUH U C yueToM
OCHOBHBIX TpeOOBaHUI1
UH(POPMALMOHHOM
Oe3onacHoCcTH

3HAaTh: aPXUTEKTYPhI T€TEPOTCHHBIX
napauIeIbHBIX BEIYUCIUTEIbHBIX
CHCTEM; OCHOBHBIE METO/IbI
00paboOTKU JaHHBIX.

(UOTIK-4.2.)
JemoHCcTpHpyeT
BO3MOYKHOCTH
KOMOMHHPOBATh U
a/1anTUPOBATh
CYIIECTBYIOIINE
UH(POPMAIMOHHO-
KOMMYHHUKAIIHOHHBIE
TEXHOJIOTUH JUISl PeLLICHUS
3aja4 B 00J1aCTH
npodeccuoHaNBHOM
NEeSITETTHHOCTH C YIETOM
TpeboBaHU
HH(}pOpMaAITMOHHON
0e30macHOCTH

VYMeTh: NCTIOJIb30BaTh HalIEeHHBIE U
MOJyYECHHBIE TAHHBIC JJIS
WCCIICIOBAHUS U PEUICHUS] HAYYHBIX
Y MIPAKTUYECKUX 33724

(MOITK-4.3) OnenuBaet

Brnaners: HaBbIKaMu pabOTEHI C




DopmupyeMbIe H
KOHTPOJINpyeMble
KOMIIETEHIIH U
(K0 1 HAMMEHOBAHUE)

NHIuKaTOpHI 10CTHKEHUS
KOMIIETEHII Ui
(K01 1 HANMEHOBAHUE)

Ilnannpyemble pe3yabTaThl
o0yueHust

CTaHJapTHBIC 33/1a4YH
npodeccuoHanbHOM
JeSITEIbHOCTH HAa OCHOBE
nH(OPMALIMOHHON U
oubmorpaduyeckoit
KYJIBTYpBI C IPUMEHEHHEM
UH(POPMAIIMOHHO-
KOMMYHHKAI[HOHHBIX
TEXHOJIOTHH U C y4ETOM
OCHOBHBIX TpeOOBaHUI
MH(}OpMaLIOHHON
0e30MmacHOCTH

COBPEMEHHBIMU MPOTPAMMHBIMU U
aHHapaTHbIMI/I Cpe[[CTBaMI/I
WH(POPMAIMOHHBIX TEXHOJOTUH JIJISt
BBITIOJIHCHU A HaquBIX
HUCCIEeN0BaHUuN




4. CTpyKTypa U coaep:KaHue TUCHHILINHBI

DopMbI
Bun . TeKyIero
Moayas (pa3gen)| y4eOHOI HaHMeHOBaHIfe TEM 3amsThn Cemectp | O0bem, u. | Bbamibl Hnrepax KOHTPOJIsA
DaGOTLI (yueOHOii padoThI) THB, 4. (HamMeHoBAHHE
OLICHOYHOI0
Monyns 1. Jlek. Tewma 1. ['ereporennbie napamuiebHbIEC apXUTEKTYPHI 3 2 - -
HcTopus u ITp. [TpakTnueckoe 3anstue Nel. 3 2 - - OTuer 1o
ApXUTEKTypa Texnonorus nporpammupoBanust Ha CUDA MPaKTUIECKOU
MapauieabHbIX padore 1
BBIYMCIICHUI
Ha CUDA
Monyns 2. Jlek. Tema 2. Monenbs Berunciaennit 1 mamsatu CUDA 3 4 - -
HapauieisHre Jlek. Tewma 3. [Toroku u napamennzm CUDA 3 4 - -
BBIUMCIICHUS
CUDA Jlek. Tema 4. Konnenmmu peanu3anuu 0a30BBIX 3 4 - -
napauieNbHBIX anroputMoB Ha Cuda
IIp. [TpakTrueckoe 3ansaTue Ne2. BeruncinurenbHbIin 3 4 - - Otuer 1o
HKCIIEPUMEHT I OLIEHKH 3P PEKTUBHOCTH MPAKTUICCKON
NapauleIbHBIX BbIUUCIEHUH 1o TexHoaoruu CUDA pabote 2
IIp. [IpakTuueckoe 3anstue Ne3. Busyanuzarus 3 4 - - OTtyer 1o
AHUMHUPOBAHHBIX TpaduKOB GYHKIUI TPU TOMOIIU MPaKTUIECKOU
CUDA pabote 3
Jlex. Tema 5. Ontumusanus anropurmos: CUDA 3 4 - -
libraries
IIp. [TpakTrueckoe 3ansTue Ne4. 3 4 - - Otuer 1o
BrrunciuTenbHbIi 9KCIEPUMEHT ISl OLIEHKHU MPaKTUYECKOU
3¢ (HeKTUBHOCTH 00pabOTKH N300paKEHUI ¢ pabote 4

pacnapayiyieTMBaHUEM BBIYUCIICHUH C TTOMOIIBIO
texuonoruu CUDA




DopMbl

Bun . TEeKylIero
Moayas (pa3gen)| y4eOHOi HaHMeHOBaHIfe TEM SARTTHH Cemectp | O0beMm, u. | Bbamibl Wnrepak KOHTPOJIA
paGoTHI (yueOHOii padoThI) THB, L. | o yvenoBanme
OIIEHOYHOT0
IIp. [IpakTrueckoe 3anstue NoS. 3 4 - - OTtyer 1o
BbrancnuTenbHbli 9KCIEPUMEHT 711 OLIEHKU MPaKTUYECKON
3¢ (HEKTUBHOCTH HCIIOIH30BAHKE pabote 5
BBICOKOIIPOU3BOIUTENIbHBIX OMOIHOTEK JIst
pacnapauieIMBaHus BEIYUCICHUN C TIOMOIIBIO
texnosorun CUDA
ITA 3 0,25 - -
CP 3 107,75 - -
KonTpoman - -
Hroro: 144




5. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU

B pamkax u3y4eHus QUCHUILTUHBI IPEAYCMOTPEHO UCIIOJIB30BAHUE CIICIYIOMINX
00pa3oBaTeNIbHBIX TEXHOJIOTHIA:
¢ TCXHOJIOIUA TPAAUIIUMOHHOI'O OGy‘-IeHI/ISI: JICKIIMHA U MIPAKTHUYCCKUC pa6OTBI,
CaMOCTOsITeNIbHAs paboTa;
® TCXHOJIOIUA MPOCKTHOI'O 06y‘-IeHI/ISIZ pcam3anus 1 3alyTa OT4ETOB 110
NPaKTUYECKUM padoTam.

6. MeToauuyecKue YKa3aHUusA 110 0OCBOCHUIO JUCHUTIIIMHBI

W3yueHnne auCUMIUIMHBI TpeOyeT CUCTEMAaTHYEeCKOro M  IOCJIEeI0BATEIbHOTO
HAKOIUICHUs 3HAHUHM, CIEl0BAaTEIbHO, MPOMYCKH OTAEIbHBIX TE€M HE I03BOJIAIOT INTyOOKO
OCBOWTH MPEIMET.

B Xo4e neKIMOHHBIX 3aHATHM PEKOMEHYETCs 3aaBaTh IIPEIOJaBaTeI0 YTOYHSIONE
BOIIPOCHI C LENBIO YSICHEHUS TEOPETUYECKUX ITOJIOKEHUN, Pa3pPEIICHNs CIIOPHBIX CUTYalUHi.

CTyneHT MOXKET JOIOJIHUTH CHUCOK HCIOJIb30BAaHHOW JIMTEPATyphl COBPEMEHHBIMHU
MCTOYHUKAMH, HE IPEIACTABICHHBIMU B CIHMCKE PEKOMEHJIOBAaHHOM JIMTEPAaTypbl, U B
JaJbHEHIIEeM MCIONb30BaTh COOCTBEHHbIE IOAIOTOBJICHHbIE Y4eOHbIE MaTepuaibl IpU
HaIKMCAaHUM KYPCOBBIX M BBIITYCKHBIX KBAJM(UKAIIMOHHBIX PadoT.

6.1. PexoMenganuy mo noaroToBKe K NMPAKTUYIECCKUM 3aHATHUAM

CrynenTam cienyer:

o IIPU MOJTOTOBKE K MPAKTHUYECKUM 3aHATUSAM CIIeAyeT 00s3aTelbHO MCII0JIb30BaTh
HE TOJIBKO JIEKIIUH, YYEOHYIO JTUTEPaTypy, HO U APYrHe UCTOYHUKH;
o B HayaJle 3aHATHUH 3a/1aTh IPENOAABATEII0 BOIIPOCH 10 MaTepUaly, BbI3BaBLIEMY

3aTpyJHEHUs B €ro IOHMMAaHWM M OCBOEHMM IIPU pEUICHMM 3a4ad, 3aJaHHbIX I
CaMOCTOSITENIbHOTO PELICHMS;

o Ha 3aHATUM JOBOAUTH KAXKAYK 3a7ady [0 OKOHYATEJIBHOIO pEIICHHUS,
JIEMOHCTPUPOBAaTh TOHMMAaHUE MPOBEACHHBIX pPACUYeTOB (AQHAIM30B, CUTyalil), B ciydae
3aTpyAHEHUI 00palaThCs K MPENoaaBaTelto.

Jnsg Toro 4TtoObl NPAaKTUYECKHE 3aHATUS NPUHOCWIM MAaKCUMAJIbHYIO IOJIb3Y,
HE00XO0JIMMO MOMHHTb, YTO YIPa)KHEHUE U PEIICHUE 33Ja4 MPOBOASTCS 10 PACCMOTPEHHOMY
Ha JIEKIUSAX MaTepually M CBSI3aHbl, KaK NpPaBWIO, C JAETAlIbHBIM pPa300poM OTIEIbHBIX
BOIPOCOB JIEKIMOHHOrO Kypca. CreqyeT NOM4epKHYTb, YTO TOJIBKO IIOCIIE YCBOEHUS
JIEKIIMOHHOTO MaTepHajia ¢ ONpeAe]IeHHON TOYKM 3peHHs (2 MMEHHO C TOH, C KOTOpPOW OH
U3JIaraeTcs Ha JIKIHAX) OH OyJeT 3aKpeIuIIThCs CTYICHTOM Ha NMPAaKTUYECKUX 3aHATHIX KaK B
pe3yabTare OOCY)KIEHHsI W aHaju3a JEKIMOHHOIO MaTepuana, TaK U C MOMOIIBIO PELIeHHUs
MpoOJIEeMHBIX CUTyaluH, 3amad. [Ipy 3TUX yCIOBHUSX CTYIEHT HE TOJBKO XOPOIIO YCBOUT
MaTepuai, HO ¥ Hay4UTCsA NPUMEHATh €r0 Ha MPAKTHKE, a TaK)XKE MOJYYUT JOMOJHUTEIbHBIN
CTUMYJ (M 3TO OYEHb BaXXHO) JIJIS1 aKTUBHOM MPO- paOOTKH JIEKIIUH.

[Tpu caMOCTOATEIFHOM PELICHUH 33]]a4 HYyKHO 00OCHOBBIBATh KaXK/IbIi 3TaIl peIIeHus,
HCXONsl W3 TEOPETUYECKHMX IOJOKEHMH Kypca. EciM CTyleHT BHUIUT HECKOJIBKO NyTeu
peieHust mpoOsieMsl (3aauu), TO HY)KHO CPaBHHUTb UX M BBIOpaTh CaMblii pallMOHAJIBHBIN.
[Tone3no 10 Hayana BBIYMCICHUI COCTAaBUTh KPaTKUM IUIAH pelIeHus MpoOsieMbl (3adaun).
Pemenue mpoOneMHBIX 3a3/7a4 WIM NPUMEPOB CIEAYeT H3jaraTb MOAPOOHO, BBIYMCICHUS
pacrojarate B CTPOTOM TMOpSAKE, OTAENsAs BCIIOMOTaTelIbHbIE BBIYMCIEHUS OT OCHOBHBIX.
Pemrenust npyu HEOOXOIUMOCTH HYKHO COTNPOBOXK/IaTh KOMMEHTApUSAMH, CXEMaMH, YepTEKaMU
U PUCYHKaMH.

Crnenyer IOMHUTB, YTO pEIICHUE KaXJOW y4yeOHOW 3aJaud JOJDKHO JOBOJUTHCS 10



OKOHYATEIIbHOTO JIOTHYECKOTO OTBETa, KOTOPOTO TpeOyeT YCIOBHE, U MO BO3MOXKHOCTH C
BBIBOJIOM. [loJTydeHHBIN OTBET CIEAyeT MPOBEPUTH CIIOCOOAMM, BBITEKAIOIIMMHU U3 CYIIECTBA
naHHoW 3amaud. [lone3Ho Takxke (€ciid BO3MOXKHO) peliaTh HECKOJIBKUMHU CIIOCO0aMu |
CPaBHUTbH IOJyYCHHBIC Pe3yNbTaThl. PelieHne 3ajad JaHHOTO THUIA HY)KHO HPOJOJDKATH 0
NpUOOPETEHUS TBEPAbIX HABBIKOB B X PEIICHUH.

7. OueHOYHBIE CPEICTBA

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Cemect Koa koHTpOIMpYyeMOi KOMIIETeH MU HanmeHoBanue
p (UJIM ee 4acTH) OLIEHOYHOI0 CPeJCTBA
3 OIIK-1. OIIK-2, OIIK-4 CobecenoBanue o Mmoayio 1

CobecenoBanue 1Mo MOIYIO 2
OTueTsl O MpaKTUIEeCKUM padboTtam 1-5

7.2. TunoBble 3aJaHUS1 MU HHbIE MATepPUAJIbI, HeO0X0AMMBbIE /ISl TeKYIero
KOHTPOJIA

7.2.1. Bonpochl JJjisi codeceI0BAHHUSI 110 MOYJII0 (MPMMepbl BOIIPOCOB)
(HAUMEHOBAHUE OYEHOUHO20 CPedCmEa)

Mopyns 1. Uctopus u apxuTekTypa napamuienbHbix Berunciaennit Ha CUDA
1. TIIpennockuiku Beraucienuit Ha GPU
2. Ocobennoctu mpuMeHeHus Buaeokapt B 2001-2006 1T 115t BEIYUCICHUH
3.  «MHoroobemiaromnuey pe3ynbraTsl NpuMeHenus suaeokapt B 2001-2006 rr.
JUIS1 BBIYMCIICHHI
[TpoGnembl HaYaTBbHOTO ATAIa MPUMEHEHUS BUICOKAPT JUIsl BHIYMCIEHU N
2006r: nosieneane CUDA u G80
6. 2006r: qpyrue Mpou3BOAUTENN BUACOKAPT B OOpHOE 32 HOBYIO HHIITY
reTepOreHHBIX BBIUYUCICHUN
7. 2007-2008rr: OBICTPBINA POCT MPOU3BOAUTEILHOCTH BUICOKAPT U UX
IIPUMEHEHUE JJI BBIUNCICHUN
8. CoBpeMeHHbIH 3Tan: 000pyA0BaHHE, IPOrPAMMBI, TPOU3BOIUTENILHOCTh

o~

Kpurepuu ouenku:

— OILIGHKa «3a4T€HO» BBICTABISIETCA CTYJEHTY, €CJIM MPOJEMOHCTPUPOBAHbI
BCECTOPOHHME, CHUCTEMAaTH3UPOBAaHHBbIE, TIJIyOOKHE 3HAHUS 10 MCTOPUU
Berunciiennii Ha GPU;

— OLEHKA «HE 3aYT€HO» BBICTABIISACTCS CTYACHTY, €CIH IMPOJAEMOHCTPUPOBAHBI
(dparmMeHTapHble, HECUCTEMAaTU3UPOBAHHbBIC 3HAHUS 110 MCTOPHM BBIUYMCIICHHUH
Ha GPU, pomyckaroTcsi HETOYHOCTH W OLIMOKM MPUYUHHO-CIIECICTBEHHBIX
CBSA3EH.

Mognyisb 2. [lapannensusie Beruncienuss CUDA

[Mpeumymecrsa CUDA, mecto CUDA B coBpemenrnom HPC
Apxutektypa GPU B cpaBHeHuu c apxurekrypoit CPU
[Tousitue ComputeCapability, Fermi u Kepler

I'n6puanoe nporpammuposanne CPU+GPU: cetku, siipa, 3amyck siaep
['ubpuanoe nporpammupoBanue CPU+GPU: BeIOOp ycTpoiicTBa, 00paboTka
omnbok, acuaxponHocts B CUDA

akr whE



Kpurepuu oneHku:

— OLICHKA «3a4T€HO» BBICTABIIETCA CTYIEHTY, €CIU MPOJEMOHCTPUPOBAHBI
BCECTOPOHHME, CHCTEMAaTU3UPOBAHHbIC, ITYOOKHE 3HAHUA IO T'€TEPOreHHBIM
NapajuieIbHbIM apXUTEKTYpPaM;

— OLICHKA «HE 3a4TE€HO» BBICTABIISIETCA CTYIEHTY, €CJIM IPOJEMOHCTPUPOBAHBI
¢dbparmMeHTapHBIC, HECHCTEMATU3UPOBAHHBIE 3HaHUS I'eTreporennsie
napauIeIbHbIC APXUTEKTYPHI, JOMYCKAIOTCS HETOYHOCTH U OIIHUOKH.

7.2.2. KOMILIEKT OTYETOB 110 NPAKTHYECKMM padoTaM (IpuMephl).

(HaumMeHoB8aHUe OYEeHOUHO20 CPeOCmaa)

IpakTuyeckasi padbora Nel «Texuosnorus nporpammupoBanus Ha CUDA»
®opma oruera 1o MPAKTUYECKON padoTe

BBIBOJIA);

THUTYJIbHBIN JIUCT;

3aJlaHueE;

OCHOBHBIE KOHIICTIIINY PELICHUS;

KOJ| IPOTpaMMBl;

’KpaHHas popMa pa3pabOTaHHOTO NPUIIOKEHU (C pe3ysIbTaTaMH KOHCOJIBHOTO

BBIBOJBI.

IIpakTuyeckasi padboTa Ne2 «BoluncauTenbHbIN SKCIEPUMEHT JUIS OLIEHKH
3¢ (HEeKTHBHOCTH MapaJUIeIbHBIX BeIYHcIeHUH 1Mo TexHomoruu CUDAy

®opma oTueTa 1o MPAKTUIECKON padoTe

TUTYJIBHBIH JIHCT;

3aJ]aHuE;

KO/ IPOTpaMMBbl;

9KpaHHas popMa pa3pabOTaHHOTO MPUIIOKEHNUS,
pe3yabTaT HKCIepUMEHTa (TabauIbl U rpadukn);
BBIBO/IBI

IpakTnyeckas paﬁoTa Ne3 «Busyanu3zaiys aHUMHUPOBAaHHBIX TpaduKOB QYHKITUI
npu oMot CUDA»

®opma oTueTa 1o MPAKTUYECKON padoTe

TUTYJIbHBIN JIUCT;

3a/1aHuUE;

KOJl TPOTpamMMBl;

9KpaHHas popma pa3pabOTaHHOTO MPUIIOKEHHUS;
BBIBOJIBL.

IIpakTuyeckast padora Ned «BolUHMCIUTENBHBIH OKCIEPUMEHT JUIs  OLEHKH
s dexTrBHOCTH 00pabOTKH M300paKEHHI C pacrapauieTMBaHUEM BBIYHCICHHH C ITOMOIIBIO
texHosnoruu CUDAy

®opma oTueTa 1o MPAKTUYECKON paboTe

TUTYJIbHBIN JIUCT;

3aJJaHKeE;

KOJI TPOTPaMMBEI,

9KpaHHas popma pa3pabOTaHHOTO MPUIIOKECHHUS;

pe3yibTaT dKCrepuMenTa (Tabauibl U TpaduKm);
BBIBOJIBI.



HpaKTl/I‘ICCKaH paﬁoTa Ne§ «BblUMCIUTENBbHBIA SKCIEPUMEHT Il  OLEHKU
3¢ (HEeKTUBHOCTH UCII0JIb30BaHUE BBICOKOTIPOU3BOAUTEIbHBIX OuOIMOTEK JUTSt
pacnapayieIMBaHus BBIYUCICHHUH ¢ ToMolbio TexHoiaorun CUDA»

®opma oruera 1o IPAKTUYECKON padoTe

- TUTYJIbHBIH JIUCT;

- 33/I1aHUE;

- KOJ INpOTrpaMMBbl;

- 9KpaHHas (hopma pazpabOTaHHOTO NPUIIOKEHUS;

- pe3yNbTar YKCIEPUMEHTA (TaOHIIBI ¥ TPAPUKH);

- BBIBO/IBI.

TpedoBanus k opopMiIeHHIO

OT4ér mo MPAKTUYECKOW paboTe BwmonHsercs Ha cTpaHunax Qopmara A4 B
3JIEKTPOHHOM BUJIE.

[lpu odopmieHnn oT4EéTa MCIONB3YeTCS CKBO3HAS HyMepalus CTPaHUI, CUYHUTas
TUTYJBHBIM JHUCT nepBoi cTpaHuuedl. HoMmep cTpaHUIbl Ha TUTYJIBHOM JIUCTE HE CTaBUTCA.
Howmepa cTpanulipl craBarcs 1o LEHTPY BBEPXY.

[Tpu opopmnenun oruéra cobIOAATE CIEAYIONIME TPEOOBAHUS:

e ]l 3arojIOBKOB: NOJMYKUPHBIN MPUQT, 14 0T, HEHTPUPOBAHHBIM.

e J[n151 OCHOBHOTO TEKCTa: HeXHUPHBIN mpudT, 14 T, BBIpaBHUBAHKE MO IIHUPUHE.

e Bo Bcex cmywasx tun mpudra — Times New Roman, orctynm a6G3ama 1.25 cwm,
HOJIYTOPHBIN MEXTYCTPOUYHBIN UHTEPBAJI.

e [losis: neBoe — 2 cM, paBoe, BEpXHEE U HIDKHEE — 1 cM.

IIpouenypa oueHuBaHus

OreHKa BBITIOJTHEHHON PaOOTHI IPOBOJUTCS IO CIEAYIOMIMM KPUTEPHSIM:

1. Hanuuwue Bceil cymiecTBeHHOM HHpOpMaLUU 10 padboTe

2. ToYHOCTH M MOJTHOTA MPENOCTABISIEMbIX CBEICHUH

3. HempoTtuBopeunBocTh NpUBOIUMON HHPOPMALIUT

4.  TlpaBWILHOCTH MHTEPIIPETAIINI U BHIBOAOB, KOTOPBIE CHIEIAHBI IO Pe3yIbTaTaM
paboThI

o

CreneHb JOCTHIKEHHUS CTYIEHTOM MOCTaBJICHHOM IeJH
6. OOOCHOBaHHOCTH MPUMEHSIEMOTO PEIICHUS
7. I'pamoTHOCTH (ConepkaTenbHast) UCIOIb3YEMBIX (POPMYIUPOBOK

KpuTtepun oieHKH 32 OTYETHI 110 MPAKTUIECKUM paboTam:

— OIIEHKA «3a4TE€HO» CTaBUTCS CTYJEHTY, KOTOPBIM MPOJEMOHCTPUPOBAT PE3yIbTaThI
BBITIOJTHCHUS TIPAKTHYECKOH pPabOThI, COOTBETCTBYIOIIHME ITOCTABICHHBIM 33Jla4aM, W IPEo-
CTaBWJI OTYET, O(OPMIEHHBIA IODKHBIM O0pa3oM U COJEpXKAIIWid KpaTKOe OMUCaHHe TI0-
JTy4EHHBIX PE3yJIbTaTOB;

— OIlEGHKA «HE 3a4TCHO» CTaBUTCS CTYACHTY, KOTOPBIM HE IPOJAEMOHCTPHUPOBAI
pe3yNbTaThl BBITIONHEHUS MPAKTHYECKONW pabOThl WIM HE TMPEACTaBUI MO HEH OT4YeT WU
MPEICTABICHHBIA OTYET HE COOTBETCTBYET TPEOOBAHUSM 1O OPOPMIICHHUIO.



7.3. OueHoO4YHBbIE CPEACTBA AJIsl MPOMEKYTOYHOM ATTEeCTAIIUM M0 UTOraM OCBOCHHS

JUCHHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHON aTTecTaluu

Cemectp 3
Ne
/i Bormpocsl
1 KoHnuenTyanbHOe OHATHE O BHIYMCIUTENIBHBIX CUCTEMAX.
2 [ToHsiTHE O BBIYMCIIUTENBHBIX CUCTEMAX.
3 Tumner apxutextyp: MISD, SIMD, MIMD. Knaccudukanus BC
4 [TpUHIMIBI TOCTPOEHUS BBIYUCIUTEIBHBIX CHCTEM.
5 Crpykrypa BC: TUIIOBBIE CTPYKTYpBI CETEH MEKBBIUUCIUTENBHBIX CBA3EH
6 Uctopus Beruucnenuit Ha GPU.
7 Ormmuus apxutektypsl GPU ot apxurexrypst CPU.
8 ['eTeporeHHble napauieabHbIE APXUTEKTYPBI.
o) [Ipeumymecrsa CUDA, mecto CUDA B coBpemennom HPC.
10 VYrumnsanuga nareHtHocTH nmaMsatu B CUDA.
11 CocrtaBHble YacTH nporpammsl ¢ ucnosib3zoBanueM CUDA.
12 Nvidia SIMT. I'pun, 610K, Bapn, TUBEPreHTHOE BBIMOJHEHUE.
13 | Anmaparnas u BuptyanbHas Macmtabupyemocts CUDA.
14 KemmupoBanue riio06anbHON MaMsITH.
15 Onpenenenne Tpan3akuuu. [11aGaons! qocTyNA.
16 | HaGuska (padding) maTpui u pa3aeapbHOE XpaHEHHETIOJIEH CTPYKTYP
17 Konuenmus o6meit namstu B CUDA.
18 CUHXpOHU3ALIUU, CTPATETUS UCTIOIb30BAHMS.
19 Banku o01eii maMsTH.
20 | Pazmmums mexny Fermi u Kepler. [Ipumepsr 6aHk-KOH(IUKTOB
21 KoHcTanTHas namMsTh U OAHOPOAHBIE OOpAIEHHUS.
22 IIpuMepsl mapajuIeapHbIX AITOPUTMOB, AOMYCKAOIIMX UCIIOIb30BAHHE KOHCTAHTHON
HaMsITH.
23 Peructpsr u nokaigpHasi MaMsTh.
24 HasnaueHue J10KanbHOM MaMSTH U CITy4au €€ UCIIOJIb30BaHMUS.
25 Pacuer n ontumuzanust Occupancy.
26 | Cpencrsa npodpunupoBanus B CUDA.
27 Co06bITust U MeTpuKku. OCHOBHBIE METPHUKH.
28 VY nanenHoe npouIMpoBaHue.
29 Cpenctsa otnanku B CUDA.
30 BricTpriit mouck ommbok ucnonbzoBanus APl 1 HEKOPPEKTHBIX 0OpalleHuil B aMsATh.
31 Pinned-namsrs.
32 Hebnokupyromue konupoBaHus, oopamienus B namMatb CPU Hanpsimyio u3 siaep
33 UVA. Ilpumeps! ynpoleHus Koa rnpu ucnonb3zoBanuu UVA.
34 KoHuemnmnusa noTokos.
35 | IIpumepsl BHITOJAHOTO U HEBBITOAHOTO HCIIOIB30BAHKE TTOTOKOB.




36 CUDA-konTekcT. CxeMbl ncnoib3oBanus Heckolbkux GPU: ¢ ognoit CPU-HuTBIO, C
OpenMP, ¢ MPI.
37 Peer-to-peer konupoBanus mexy GPU.
38 [Tpsimble oOpateHus: B HaMsTh IPYroro yCTpOMCTBa.
39 Cxema pabotet NVCC.
40 | CoBMeCTUMOCTb, BUPTYaIbHbBIC U (U3NUECKUE APXUTEKTYPHI.
41 JIByXaTarHass KOMOWIAIHUS ¢ TPOMEKYTOUHBIM TPEICTaBICHUEM
42 Hesasnas JIT-xkoMmumsiys.
43 JlunkoBka kona s rpadguueckux yckoputeneit NVIDIA.
44 Hu3zkoypoBHEBBIN aHAIM3 IPOTPAMM.
45 CUDA driver API, siBHas pabota ¢ 00beKTHBIMH MOTYJISIMH
46 SsHas JIT-koMOusus.
47 BricokonpousBoautenbabie ondmuoreku CUDA.
48 OcHOBEI ucroiib3oBanus Thrust.
49 | [apamienbHbIE aITOPUTMEL.
50 DNeMEeHTapHBIC TTOHATHS MAPAILICIIBHOTO IPOTPaMMHUPOBAHUS.
51 [TapanienpHblid aITOPUTM YMHOXKEHUS MaTPHII.
52 [TokazaTenu 3(pPEKTUBHOCTH MapauICIbHBIX AJITOPUTMOB: KOI(DPHUITMEHTHI HAKIATHBIX
pacxoioB, yckopeHUs ¥ 3)PEKTUBHOCTH.
53 [Tapagokc mapamienus3ma.
54 [ToHsATHE O CIIOKHBIX 3aa4ax.
55 Cxembl 0OMeHa nH(popMaIueit MeX Ty BETBSIMH MMapaJlIeIbHBIX aIrOPUTMOB.
56 MeTtoauka KpyImHOOIOUHOTO pacnapauieTMBaHus CIOKHBIX 3a/1a4.
7.3.2. Kputepuu u HOPpMbI OLEHKH
dopma
Cemectp NPOBEACHHUH Kputepuu u HOpMBI OLIEHKHU
MPOMEKYTOUHOI
aTTeCTALMHU
3auert (YCTHO) «3a4TECHOY CTyneHT NOHUMaeT OCHOBHbBIE

ITIOJIOKCHUA TEXHOJIOTN
pa3paboTKU aIrOPUTMOB Ha
matgopme

CUDA

«HE 3a4TEHO» CryzneHT He 3HaeT Haubosee
8aoicHble ONIPEETICHUS, HE MOXKET
OPHEHTHPOBATHCSI B MaTepHalle

Ilepecnaua «3aUTEHO» CTyneHT MOHUMaeT OCHOBHBIE
IIOJIOKCHUA TEXHOJIOTU
pa3paboTKU aIrOPUTMOB Ha
matgopme

CUDA

«HE 3a4TEHO» CryzneHT He 3HaeT Haubosee
8aoicHble ONIPEETICHNUS, HE MOXKET
OPHEHTHPOBATHCS B MaTepHase




8. YueOHo-MeTouYecKoe 1 MH(POPMAIITUOHHOE 00ecredyeHue TN CIUTIITUHbI

8.1. O0s3aTesibHAA JIUTEpPATYpa

Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

Ne nocooue, yue0Ho- Hay:mon
ABTOpBI, COCTABUTEJIHN 3arsaaBue (3aroJioBok) I'ox n3nanus ounoaunorexe /
n/n MeTou4YecKoe nocooue,
HpPAKTHEYM, Ip.) HaumenoBaHue
P ’ 9BC
1 | I'eprens B. I Teopus 1 mpakTHKa MapauIeIbHBIX yuebHoe rmocodue 2016 OBC
BBIYMCIICHUH [ DNEeKTPOHHBIN pecypc] : «IPRbooks»
[yaeb6HOE IocoOwme] / B. I1. I'eprens. - 2-¢
u3a., ucop. - Mocksa : UHTYUT, 2016. -
480 c. : ni. - (OcHOBBI HH(POPMAIIMOHHBIX
texHosorui). - ISBN 978-5-94774-645-7.
8.2. JlonosiHuTEIbHAS JIMTEPATypPa
Tun (yueOHHK, yueOHOE KOE:“::[T;O i
Ne nocooue, yueoHo- y
ABTOpPBI, COCTABUTEH 3arsiaBue (3aroJioBOK) I'op u3nanus Ondmorexe /
n/n MeToanYecKoe mocoome,
HPAKTHKYM, 1Pp.) HaumeHoBaHue
P » AP BC
1 | ®enotos U. E. [Tpuemsbl napaniensHOTO yueOHoe rmocoone 2009 OBC
IIPOrpaMMUPOBAHHUS [ DIEKTPOHHBINA pecypc] «IPRbooks»

: yue6. mocobue 1o crerr. 010503 -
"MaTtemMaTH4eCKO€e 00€eCIIEUeHHE U
aJIMMHHUCTPUPOBaHUE MH(POPMAIIMOHHBIX
cucteMm" / U. E. denoros. - Mockaa :
PocHOYVY, 2009. - 184 c. : un. - ISBN 978-5-
89789-048-4.




8.3. [lepeuennb npodeccnoHAIBHBIX 023 JAHHBIX 1 HH(POPMAIMOHHBIX CIIPABOYHBIX
CHCTEM

" Springer International Publishing, Part of Springer Science+Business Media

" NVIDIA GPU Educators Program. [Electronic resource] : [O0pa3oBareibHbie TIpo-
rpammbl NVIDIA GPU] . — Electronic data. [2018]. — Mode of access :_
https://developer.nvidia.com/educators

= The NVIDIA® CUDA® Toolkit. [Electronic resource] : [Muctpymentapuii NVIDIA®
CUDA"] . — Electronic data. [2018]. — Mode of access : https://developer.nvidia.com/cuda-toolkit

" Kypc neknuii mo CUDA. [DneKkTpoHHBIN pecypc] . — DIEKTPOHHBIE
nannbie. [2018]. — Pexum noctyna :_
http://www.nvidia.ru/object/cuda_state university courses new_ru.html

8.4. [lepeuenb nmporpaMMHOro odecrneyeHust

Ne HaumenoBanmue I1O KouunyecTBo iu- | PekBu3uTHI J0r0BOpa (nara,
n/n LHeH3u i HOMeEp, CPOK J1eHCTBHUA)
1 | CUDA Toolkit He orpannyeno | Cob6oano I1O

8.5. Onucanne MaTepuaIbHO-TeXHNYECKOH 0a3bl, HE0OXOAUMOIi VI OCyIIeCTBJICHHUS
00pa3oBaTeIbHOI0 Mpouecca 1Mo JMCUUIIMHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, JIadopaTopuii, MACTEPCKUX H

Ne ni/mm Ap. 00BbEKTOB /1151 IPOBE/ICHHS] IlepeyeHb OCHOBHOTO 000PY/10BAHMS
NMPAKTUYECKUX U JIa00PATOPHBIX 3aHATHI

1. KomnbrorepHbIit KJ1acc. Vuebnas | CTONBI ydeHUYECKHE, IEPEHOCHON
ayauToOpusi JUIs  TPOBENCHMS  3aHATHH | IPOEKTOp, SKpaH, CTOI
JEKIIMOHHOTO THIA. Y4eOHas ayAuTOpHs | MPENoAaBaTeNbCKHA, CTYIIbs, JTIOCKa
JUI. TIPOBEACHUS 3aHATHI CEeMUHApCKOro | aynuTtopHas (mapkepHas), [IK ¢
TUMa. Y4eOHasi ayJuTOpus JUTsl IPOBEIEHUS | BBIXOJOM B ce€Th MIHTEpHET
na0opaTOpHbIX paboT. YuebHas ayauTopus
ISt KypCOBOTO MPOEKTHPOBAHHUS
(BBINIOJIHEHUSI KYpPCOBBIX paboT). YueOHas
ayIUTOpHUsS Ui TIPOBEICHUSI TPYIIOBBIX U
WH/IMBUYAIBHBIX KOHCYJIbTalMN YueOHas
ayIUTOpUsl JUIA  TIPOBEINCHHS  3aHATHU
TEKYyLIero KOHTPOJIS M MPOMEKYTOUHOM
arrecrarmu.(YJIK-312)

2. YueOnass ayautopuss s npoBeneHus | CTONbI ydeHHUECKHUE JBYXMECTHBIC
3aHATUN  JIEKIMOHHOTO THUMA. Y4eOHas | (MOHOOJOK), TOCKa ayAIuTOpHas 3-X
aymUTOpUsSl  JUIS  TIPOBENEHUs  3aHATUH | CeKIMOHHAS (MEIoBasi), CTOJ
CEMHHApPCKOTO THIA. Y4eOHas ayauTOpHs | MPEoaaBaTeIbCKUHN , CTYIIbs, IPOSKTOP
JUTSt KYpCOBOTO npoektupoBanus | Acer

(BBITIOJIHEHUS KYPCOBBIX paboT). YueOGHas
ayTUTOpUS Ui TMPOBEACHUS TPYIIOBBIX U
WHIMBUIYAIbHBIX KOHCYJbTalMA. YdeOHas
aymqUTOpUsSl  JUISL  TIPOBENEHUsS  3aHATUI
TEKYIIET0 KOHTPOJISI U TPOMEXKYTOUYHOM
arrecraiuu. (YJIK-418)
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https://developer.nvidia.com/educators
https://developer.nvidia.com/cuda-toolkit
http://www.nvidia.ru/object/cuda_state_university_courses_new_ru.html

Komnerorepusiii  kmacc. Ilomemienne aiist
CaMOCTOSITEIILHOU paboTHI. VYuebnas
ayJIUTOpUsl JUIA  TPOBEICHHS  3aHATHU
CEMHHApPCKOI0 TUIA. Y4eOHas ayauTopus
ISt KypCOBOTO MPOCKTHUPOBAHHUS
(BBITIOJIHEHUSI KYPCOBBIX paboT). YdueOHas
ayJUTOPHUs Ui TIPOBEACHUSI TPYIIIOBBIX U
WH/IMBUYAIBHBIX KOHCYJIbTaUUK. YueOHas
ayJIUTOpUsl JUIA  TPOBEICHHS  3aHATHU
TEKyLIET0 KOHTPOJII M MPOMEXKYTOUHOM
arrectanuu. (I'-401)

Croibl

y4EeHUYECKHE, CTYJIbS

yueHnyeckue, IIK ¢ BpIXomom B ceTb

HNutepner
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