MUHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3BOBAHU ST POCCUMCKOM ®EJIEPALINN
(benepanbHOE TOCYIaPCTBEHHOE OFOIKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHuUs
«TOnpATTUHCKUHI TOCYIapCTBEHHBIN YHUBEPCUTET)

b1.0.05

(uHOeKc Oucyuniumsl)

PABOYAA ITPOI'PAMMA JUCHUIIVINHBI

ApaneKTypa U IIporpammMHoO¢e o0ecrneuyeHue BBICOKOINIPOU3BOAUTEC/ILHBIX BBIMHCIUTEC/IbHBIX CUCTEM

(HaumeHoB8anue OUCYUNTUHDL)

10 HANPABJICHUIO TIOJTOTOBKU
01.04.02 Ilpuknannas MaremMaTuka U HHPOPMAaTHKa

HaIpaBJIEHHOCTH (TPOdUIIB)/CrIeInaTu3ams
MaremaTuyecKoe MOACIMPOBAHUE

®opma 0OydeHus: OHast
"o Habopa: 2020

O6mas TpynoeMkocTs: 4E

Pacnpe)leﬂeﬂne YacoB JUCHUILIMHBI IO CeMeECTpamM

Cemectp 3

®DopmMa KOHTPOJIA 3a4eT Hroro
Bua zansaruii
Jlexum 18 18
JlaGopaTopHsble
[TpakTuyeckue 18 18
PykoBosicTBO: KypcoBbie paboThl (ipoekthi) / PI'P
[TpomesxyTouHas arrecTanus 0,25 0,25
KonraktHas pabora 36,25 36,25
CamocTosiTenbHas paboTa 107,75 107,75
KonTposnb
Htoro 144 144




Pabouyto nmporpaMmy cocTaBuiI(H):
noreHT kadenpsr [IMuld, k.1.1H., OuenoBckuii A.B.

(Oondrcnocms, yueHoe 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 yuebGHoOro miana

HaIpaBJIEHUs OJATOTOBKHU (CIIELIMAIbHOCTH)
01.04.02 INpuknagHas MaTeMaTuKa U HHPOPMATHKA

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

Cpok aeiicTBUSI MPOrpaMMbl TUCIUIIMHBI 10 «31» aBrycra 2022 r.

YTBEPXJIEHO

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

(mpotokon 3acemanust Ne 1 ot «09» centsiops 2019r.).



1. Ilesb ocBOEGHHS TUCHUIIIUHBI

Llens — popMupoBaHUEe y CTYACHTOB HAYYHBIX MPEICTABICHUI O MPUHIHMIAX Pa3pabOTKU U
peanu3al BBICOKOIMPOU3BOIUTENBHBIX MHOTOMOTOYHBIX anroputMmoB it minatdgopmer CUDA
Nvidia 1 npakTHYECKUX HAaBBIKOB IPUMEHEHMs [IOJYyUEHHBIX 3HAHUM JUId peleHus 3aJa4d B 00J1acTH
NPUKIIAJHON MaTeMaTUKU ¥ UH()OPMATHKH.

2. Mecrto aucunminnsl B ctpykrype OIIOII BO

I[I/ICI_[I/IHJII/IHLI H IPAaKTUKH, HAa OCBOCHUU KOTOPBIX 6a31/1pyeTcs1 JaHHass JUCHUIIIINHA.
— /30paHHbIe BOIPOCHI TEOPETHUECKOW HHPOPMATUKH;
— KomnsrotepHoe MoenupoBaHue.

I[I/ICI_II/IHJ'II/IHBI H IIPAKTUKHU, JJI1 KOTOPBIX OCBOCHUC ﬂaHHOﬁ AUCHUITIIMHBI H€O6XO,Z[I/IMO KakK

NpeAIECCTBYIOIICE:

— IlpousBoacTBeHHas pakTUKa (Hay4HO-UCCIIE0BaTeNbCKas padoTa) 4;
— IlpousBoacTBeHHas MpakTUKa (MIPEAIUITIOMHAs IPAKTHKA);
— TOCYAapCTBEHHAsl HTOTOBAs aTTECTAIIHS.

3. [lnanupyembie pe3yJabTaThl 00y4eHUs

dopmupyemMbie U

HNHaukaTopsl JOCTHKEHUS

KOHTPOJIMpyeMble . IInanupyemble pe3ybTaThl
Konla)neTgiy UM KOMIETEHITHH pyoﬁ qe}?nﬂy
(kox 1 HaI/IMeHI(I)BaHI/Ie) (Kol ¥ HAMEHOBAHUE) y
(OIIK-1) Criocoben (MOTIK-1.1) 3HAaTh: METO/IbI MPUKIIAHOMN

pelaTh akTyajlbHbIe
3aauu (pyHAaMEHTaIbHON
U NIPUKJIATHON
MaTEMaTHKU

JleMOHCTpHpYyET 3HaHUS B
o0nacti QpyHIaMEeHTaIbHON
Y TIPUKJIATHOW MaTeMaTHKH

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

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

YMeTh: UCTIOIB30BaTh HOBEIC 3HAHUS
" IPUMCHSATH UX B
PO ECCUOHAIIBHON IEATETLHOCTH

(UOTIK-1.3)
JleMoHCTpHUpYET YMEHHUS
IPUMEHSTh
MaTeMaTUYeCKHUe METOIbI
IIPU PELIeHNH 33134
byHIaMEHTAIBHOU U
NPUKJIAJHON MaTeMaTHKU

Bnaners: MeToqOJIOTHEN U
HaBbBIKaMH pemeHm{ Hay‘-IHBIX H
HpaKTI/ILIeCKI/IX 3a1a4

(OIIK-2) Criocoben
COBEPIIIEHCTBOBATH U
PE€AIN30BbIBATH HOBEIC
MaTeMaTHIEeCKHUE METO/IbI
PEIICHUA TPUKIIAIHBIX
3a71a4

(MOIIK-2.1)
JeMoHCTpHUpYyET
MMOHUMaHUE TEOPUU CUCTEM
1 CUCTEMHOI'0 aHAJIN3a,
JIUCKPETHON MATEMaTHKH,
TEOPUHU BEPOSITHOCTEN U
MaTeMaTU4YeCKOi
CTaTUCTUKU, METOJIOB
ONTHUMH3AINHU 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

MaT€MaTH4YICCKOIro u
HUMHUTAIIlMOHHOTI'O
MOACIIMPOBAHUA

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

YMeTh: UCII0IB30BaTh COBPEMEHHbIE
TEOPHUH, METOJIbI, CHCTEMBI U
Cpe/cTBa NPUKIATHON MaTEMaTUKU
1 MTHPOPMAIIMOHHBIX TEXHOJIOTHM
JUISl pEIIEHUs HAy4HO-
MCCIJIEI0BATEIbCKUX U IPUKIIAIHBIX
3aja4

(MOIIK-2.3.)
JeMoHCcTpHpYyeT
CIIOCOOHOCTH
COBEpILICHCTBOBATH
CYILIECTBYIOIINE METO/bI
MPUKJIAJHON MAaTEMATUKH, &
TaKXe pean30BbIBaTh
HOBBIC MaTeMaTHUUYCCKUE
METO/IbI PEIICHUS
MPUKJIAJAHBIX 3a7a4.

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

(OITK-4) Criocoben
KOMOWHUPOBATh U
aJlanTUPOBATh
CYIIECTBYIOIINE
MH(pOPMaIMOHHO-
KOMMYHHUKAI[HOHHBIE
TEXHOJIOTUH JUTsl peIlIeHHsI
3aja4 B 0051acTH
npodeccnoHanbHOMI
JESITeTPHOCTH C YI€TOM
TpeboBaHui
MH(OPMALIMOHHON
0e30macHOCTH

(MOT1-4.1) Ananusupyet
METO/BI M CPEICTBA
pelLIeHHs aKTyaIbHbIX 3aa4
npoQeCCHOHAIBHON
JIeSITeTIbHOCTH HAa OCHOBE
WH(pOPMAIITMOHHON U
oubnmorpaduyeckoi
KYJIBTYPHI C IPUMEHEHHEM
UH(POPMAIMOHHO-
KOMMYHHKAIITHOHHBIX
TEXHOJIOTHH U C y4eTOM
OCHOBHBIX TpeOOBaHUI
UH(POPMALMOHHOM
0e3onacHoCcTH

3HATh: apXUTEKTYPhI T€TEPOTCHHBIX
napauIeIbHBIX BHIYUCIUTEIbHBIX
CHCTEM; OCHOBHBIE METO/IbI
00paboOTKU JaHHBIX.

(UOTIK-4.2.)
[emoHCcTpHpyeT
BO3MOYKHOCTH
KOMOMHHPOBATH U
a/1anTUPOBATh
CYIIECTBYIOIINE
UH(POPMAIMOHHO-
KOMMYHHUKAIIHOHHBIE
TEXHOJIOTUH JUISI PeILICHUS
3aja4 B 00J1aCTH
npodeccuoHaNBHOM
NEeSITETHHOCTH C YIETOM
TpeboBaHU
HH(}pOpMaAITMOHHON
0e30macHOCTH

VYMeTh: HConas30BaTh HaﬁHeHHBIe n
MOJIYYCHHBIC JAHHBIC JJIA
HCCIICOOBAaHUA U PCUHICHUA HAYUYHBIX
W NPAaKTUYCCKHUX 3aa4d

(MOITK-4.3) OnenuBaet

Brnaners: HaBbIKaMu pabOTHI 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 TpeOOBaHUIt
MH(}OpMaLIOHHON
0e30MmacHOCTH

COBPEMEHHBIMU MPOTPAMMHBIMU U
aHHapaTHBIMI/I CpCI[CTBaMI/I
WH(POPMAIMOHHBIX TEXHOJOTUH JIJISt
BBITIOJIHCHU A HaquBIX
HUCCIEeN0BaHUN




4. CTpyKTypa U coepKaHue TUCHUILINHBI

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. ['eTeporennsie napamieabHbIe ApXUTEKTYPhI 3 2 - -
McTopus u ITp. [TpakTrueckoe 3anstue Nel. 3 2 - - Otuer 1o
ApXUTEKTypa Texnonorus nporpammupoBanust Ha CUDA MPaKTUIECKOU
MapauiebHbIX padore 1
BBIYMCIICHUI
Ha CUDA
Monyns 2. Jlek. Tema 2. Monenbs Berunciaennit u mamsatu CUDA 3 4 - -
HapauieisHere Jlek. Tewma 3. [Toroku u napamennzm CUDA 3 4 - -
BBIUMCIICHUS
CUDA Jlek. Tema 4. Konnenmmu peanu3anuu 0a30BBIX 3 4 - -
napauieNbHbIX anroputMoB Ha Cuda
IIp. [TpakTueckoe 3ansaTue Ne2. BeruncinrenbHbIi 3 4 - - Otuer 1o
HKCIIEPUMEHT I OLIEHKH 3P PEKTUBHOCTH MPAKTUICCKON
NapauleIbHBIX BbIUUCIeHUH 1o TexHoaoruu CUDA pabote 2
IIp. [Tpaktuueckoe 3anstue Ne3. Busyanuzarus 3 4 - - OTtyer 1o
AHUMHUPOBAHHBIX TpaduKOB GYHKIUI TPU TOMOIIU MPaKTUIECKOU
CUDA pabote 3
Jlex. Tema 5. Ontumusanus anroputmos: CUDA 3 4 - -
libraries
IIp. [TpakTueckoe 3ansTue Neo4. 3 4 - - Otuer 1o
BrrunciuTenbHbIi S9KCIEPUMEHT ISl OLEHKHU MPaKTUYECKOM
3¢ (HeKTUBHOCTH 00pabOTKH M300paKEHUI ¢ pabote 4

pacnapayiyieTMBaHUEM BBIYUCIICHUH C TTOMOIIBIO
texuonorun 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 NeS. 3 4 - - OTtuer 1o
BbraucanTenbHbli SKCIIEPUMEHT ISl OLIEHKU MPaKTUYECKOU
3¢ (HEKTUBHOCTH HCIIOIH30BAHKE pabote 5
BBICOKOIIPOU3BOIUTENIbHBIX OMOIHOTEK JIst
pacnapauieIMBaHus BEIYUCICHUN C TIOMOIIBIO
texnosorun CUDA
ITA 3 0,25 - -
CP 3 107,75 - -
KonTpoin - -
Hroro: 144




5. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU

B paMkax u3ydeHHs JUCLMIUIMHBI IIPETYCMOTPEHO UCIIOJIB30BAHUE CIEAYIOIINX
00pa30oBaTeNIbHBIX TEXHOJIOTHIA:
® TEXHOJIOTUS TPAAULUOHHOTO OOYUYEHHUS: JICKIIMH U TPAKTUIECKUEe paboTHl,
CaMOCTOsITeNIbHAs paboTa;
® TCXHOJIOIrUA MPOCKTHOI'O 06y‘{eHI/IHZ pcaim3anus 1 3aliyuTa OTYCTOB 110
NPaKTUYECKUM padoTaMm.

6. MeToauuyecKue YKa3aHUusA 110 0OCBOCHUIO JUCHUTIIIMHBI

N3yuenne paucCUMIUIMHBI TpeOyeT CHUCTEMaTHYeCKOro M  IOCJIEeI0BATEIbHOIO
HaKOIUICHUs 3HAHUHM, CIEl0BaTEIbHO, MPOIMYCKH OTAEIbHBIX TE€M HE I03BOJIAIOT INTyOOKO
OCBOWTH MPEIMET.

B Xxo0ae neKIMOHHBIX 3aHATHM PEKOMEHYETCs 3a1aBaTh IIPEIOJaBaTEI0 YTOYHSOLINE
BOIIPOCHI C LENBIO YSICHEHUS TEOPETHYECKUX ITOJI0KEHUMN, Pa3pPEIICHNs CIIOPHBIX CUTYalUH.

CTyneHT MOXKET JOIOJHHUTH CHUCOK HCIOJIb30BAaHHOW JIMTEPATyphl COBPEMEHHBIMHU
MCTOYHUKAMH, HE IPEJCTABICHHBIMU B CIMCKE PEKOMEHJIOBAaHHOM JIMTEPATyphl, U B
JaJbHEMIIEeM 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 MOJrOTOBKE K MPAKTHUYECKUM 3aHATUSAM ClIeAyeT 00s3aTelbHO HCII0JIb30BaTh
HE TOJIBKO JIEKIIUH, YYEOHYIO JIUTEPaTypy, HO U APYrHe UCTOYHUKH;
o B HayaJle 3aHATHUH 3a/aTh MPENOAABATEII0 BOIPOCH 10 MaTEpUaly, BbI3BaBLIEMY

3aTpyJHEHUs B €ro IOHMMAaHWMM M OCBOEHMM IIPU pEUICHMM 3a4ay, 3aJaHHbIX I
CaMOCTOSITENIbHOTO PELICHMS;

o Ha 3aHATHUM JOBOAUTH KAXKAYKO 3aJady [0 OKOHYATEJIBHOIO pEIICHHUS,
JIEMOHCTPUPOBAaTh TMOHMMAaHUE IPOBEACHHBIX pPACUYETOB (aHAJIM30B, CUTyaluil), B cly4ae
3aTpyAHEHUI 00palaThCs K PENoaaBaTelto.

Jnsg Toro 4ToOBl NpPAaKTUYECKHE 3aHATUS NPUHOCWIM MaKCUMAJIbHYIO I0Jb3Y,
HE00XO0JIMMO MOMHHTb, YTO YIPaKHEHUE U PEIICHHE 33Ja4 MPOBOIATCS 110 PAaCCMOTPEHHOMY
Ha JIEKIUSAX MaTepually M CBSI3aHbl, KaK HpPaBWIO, C JAETalIbHBIM pPa3d0poOM OTHEIbHBIX
BOIPOCOB JIEKIMOHHOrO Kypca. CreayeT NOMYEpKHYTb, YTO TOJIBKO II0CIIE€ YCBOEHUS
JIEKIIMOHHOT'O MaTepHajia ¢ ONpeAe]ICHHON TOYKM 3peHHs (2 UMEHHO C TOH, C KOTOpOW OH
U3JIaraeTcs Ha JIEKIUSIX) OH OyJeT 3aKpeIuIIThCs CTYICHTOM Ha MPAaKTUYECKUX 3aHATHIX KaK B
pe3yabTare OOCY)XKIEHHsS W aHajgu3a JIEKIMOHHOIO MaTepuaia, TaKk U C MOMOIIBIO PelIeHHs
MpoOJIEMHBIX CUTyaluH, 3amad. [Ipy 3TUX yCIOBHUSX CTYIEHT HE TOJBKO XOPOIIO YCBOUT
MaTepuaj, HO ¥ HaAy4UTCs NMPUMEHATh €r0 Ha MPAKTHKE, a TaK)XKe MOJYYUT JONOJIHUTEIbHBIN
CTUMYJ (M 3TO OYEHb BaXKHO) JIJIs1 aKTUBHOM MPO- pPaOOTKH JIEKIIUH.

[Tpu caMOCTOATEILHOM PELICHUH 33]]a4 HYKHO 00OCHOBBIBATh KaXkKbIH 3TaIl pPEIICHNUs,
HCXONsl W3 TEOPETUYECKHMX TMOJOKEHHM Kypca. EciM CTylIeHT BHUIUT HECKOJIBKO NyTeu
pemieHust nmpoOyeMsl (3a7auu), TO HY)KHO CPaBHHMTb UX M BHIOpaTh CaMblii pallMOHAJIbHBIH.
[Tone3no 10 Hayana BBIYMCICHUI COCTAaBUTh KpaTKUM IUIaH pelIeHUs NpoOsieMsbl (3adaun).
Pemenne mpoOneMHBIX 3a3/7a4 WIM NPUMEPOB CIEAYeT H3jaraTb HOAPOOHO, BBIYMCICHHUS
pacrojarate B CTPOTOM IOPSAKE, OTAEIHAA BCIIOMOTATCIIBHBIC BBIYMCIEHUS OT OCHOBHBIX.
Pemrenust npu HEOOXOIUMOCTH HYKHO COTNPOBOXK/IaTh KOMMEHTApUSIMH, CXEMaMH, YepTEKaMU
U PUCYHKaMH.

Crnenyer OMHUTB, YTO pEIICHUE KaKJOW y4yeOHOW 3aJaud JOJKHO JOBOJUTHCS 10



OKOHYATEJIHOTO JIOTHYECKOT'O OTBETa, KOTOPOro TpeOyeT YCIOBHE, W MO BO3MOXHOCTH C
BbIBOJIOM. [losydeHHBIN OTBET ciiefyeT MPOBEPUTh CIIOCOOaMM, BBITEKAIOLUIMMU U3 CYIIECTBA
nanHo# 3amauu. Ilone3sHo Takke (ecmy BO3MOXKHO) pellaTh HECKOJIbKUMH croco0amMu u
CPaBHUTb IOJy4EHHbIE pe3ynbTaThl. PelieHue 3ajad JaHHOTO TUIA HYKHO IPOAOJIKATH 10
NpUOOPETEHUS TBEP/IbIX HABBIKOB B UX 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 1o MoayJro |

CobecenoBanue 1Mo MOIYIO 2
OTueTsl O MpaKTUYeCKUM padbortam 1-5

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

7.2.1. Bonpochl 1Jjisi codeceI0BAHHUSI IT0 MOIYJII0 (MPMMepbI BOIIPOCOB)
(HAUMEHOBAHUE OYEHOUHO20 CPedCmEa)

Mopyns 1. Uctopus u apxuTekTypa mapamuielnbHbix Beruncienuit Ha CUDA
1. TIIpennockuiku Beraucienuit Ha GPU
2. Ocobennoctu mpuMeHeHus Buaeokapt B 2001-2006 1T 115t BEIYUCIICHUIHA
3.  «MHuoroobemiaromnuey pe3ynbraTsl NpuMeHenus sujaeokapt B 2001-2006 rr.
JUIS1 BBIYMCIICHHI
[TpoOnembl HaYaTBbHOTO ATAra MPUMEHEHUS BUICOKAPT JUIsl BHIYUCIEHU N
2006r: nosieneane CUDA u G80
6. 2006r: qpyrue Mpou3BOAUTENN BUACOKAPT B OOpHOE 32 HOBYIO HHIITY
TeTepOreHHBIX BBIUYMCICHUN
7. 2007-2008rr: OBICTPBINA POCT MPOU3BOAUTEILHOCTH BUICOKAPT U UX
IIPUMEHEHUE JJI BBIUNCICHUN
8. CoBpeMeHHBIH 3Tan: 000pyA0BaHKE, IPOrPAMMBI, TPOU3BOIUTEILHOCTh

o~

Kpurepuu onenkmu:

— OILIEHKa «3a4T€HO» BBICTABISIETCA CTYJEHTY, €CJIH MPOJEMOHCTPUPOBAHbI
BCECTOPOHHME, CHUCTEMAaTH3UPOBAaHHbIE, TIJIyOOKHE 3HAHUS 10 MCTOPUHU
Berunciiennii Ha GPU;

— OLEHKA «HE 3aYT€HO» BBICTABISAETCS CTYACHTY, €CIH MPOAEMOHCTPUPOBAHBI
(dparmMeHTapHble, HECUCTEMAaTU3UPOBAHHbBIC 3HAHUS 110 MCTOPHM BBIUMCIICHHM
Ha GPU, pomyckaroTcsi HETOYHOCTH W OLIMOKM MPUYUHHO-CIIEICTBEHHBIX
CBSA3EH.

Mognyis 2. [lapannensusie Berurciaenuss CUDA

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

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

akr whE



Kpurepuu oneHku:

— OLICHKAa «3a4T€HO» BBICTABIIETCA CTYIEHTY, €CIU MPOJEMOHCTPUPOBAHBI
BCECTOPOHHHE, CHCTEMAaTU3UPOBAHHbBIC, ITYOOKHE 3HAHUA MO TeTePOreHHBIM
NapajuieIbHbIM apXUTEKTYpaM;

— OLICHKAa «HE 3a4TE€HO» BBICTABIISIETCA CTYIEHTY, €CIM IPOJEMOHCTPUPOBAHBI
¢dbparMeHTapHBIC, HECHUCTEMATU3UPOBAHHBIE 3HaHUS I'ereporennsie
napauIebHBIC 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 oTuera 1o MPAKTUYECKON padoTe

BBIBOJIA);

TUTYJIbHBIN JIUCT;

3aJlaHueE;

OCHOBHBIE KOHIICTIIINY PELICHUS;

KOJ| IPOTpaMMBl;

3KpaHHas popMa pa3pabOTaHHOTO NPUIOKEHU (C pe3ysIbTaTaMH KOHCOJIBHOTO

BBIBOJBI.

IIpakTuyeckasi padoTa Ne2 «BoluncauTeIbHbIN SKCIEPUMEHT JUIS OLIEHKH
3¢ (HEeKTUBHOCTH MapaJUIeIbHBIX BeIYHCcIeHUH 1Mo TexHosorun CUDAY

®opwma otyeTa 1o MPAKTHUECKOMN padoTe

TUTYJIBHBIH JIHCT;

3aJ]aHuE;

KO/ IPOTpaMMBbl;

9KpaHHas popMa pa3pabOTaHHOTO MPUIIOKEHNUS,
pe3yabTaT IKCIEepUMEHTa (TabIuIbl ¥ rpaduKkn);
BBIBO/IBI

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

®opma oTueTa 1o MPAKTUYECKON padoTe

THUTYJIbHBIN JIUCT;

3a/1aHuUE;

KOJl TPOTpamMMBl;

9KpaHHas popma pa3pabOTaHHOTO MPUIIOKEHHUS;
BBIBOJIBL.

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

®opma oTueTa 1o MPAKTUYECKON paboTe

TUTYJIbHBIN JIUCT;

3aJJaHKeE;

KOJI TPOTPaMMBEI,

9KpaHHas popma pa3pabOTaHHOTO MPUIIOKECHHUS;

pe3yibTaT dKCIepuMenTa (Tabauibl U TpaduKm);
BBIBOJIBI.



HpaKTl/I‘ICCKaH paﬁoTa Ne§ «BblYMCIUTENBbHBIA SKCIEPUMEHT [JJIsi  OLEHKU
3¢ (HEeKTUBHOCTH UCIIOJIb30BaHUE BBICOKOTIPOU3BOAUTEIbHBIX oubmmorex JUTSt
pacnapayieIMBaHus BBIYUCICHHUH ¢ ToMolbio TexHoiaorun CUDA»

®opma oruera 1o MPAKTUYECKON padoTe

- TUTYJIbHBIH JIUCT;

- 33/I1aHUE;

- KOJ INpOTrpaMMBbl;

- 9KpaHHas (hopma pazpabOTaHHOTO NPUIIOKEHUS;

- pe3ysbTar YKCIEpPUMEHTA (TaOIHIIbl U TPaPUKK);

- BBIBO/IBI.

TpedoBanus k opopMiIeHHIO

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

[lpu odopmnernn oT4ETa MCIONB3YeTCS CKBO3HAsh HyMepalusl CTPAaHUL, CUYUTAs
TUTYJBHBIM JHUCT nepBoi cTpaHuuedl. Homep cTpaHUIbl Ha TUTYJIbHOM JIMCTE HE CTaBUTCH.
Howmepa cTpanulibl craBarcs 1o LEHTPY BBEPXY.

[Tpu opopmnenun oruéra cobIOAATH CIEAYIONIME TPEOOBAHUS:

e ]l 3arojI0BKOB: NOJMYKUPHBIN MPUQT, 14 1T, HEHTPUPOBAHHBIM.

e J[n1s1 OCHOBHOTO TEKCTa: HeXXHUPHBIN mpudT, 14 T, BEIpaBHUBAHKE O IIHUPHUHE.

e Bo Bcex cmywasx tun mpudra — Times New Roman, orcrynm a63ama 1.25 cwm,
HOJIYTOPHBIN MEXTYCTPOUYHBIN UHTEPBAJI.

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

IIpouenypa oueHuBaHus

OreHKa BBITIOJTHEHHON PaOOTHI IPOBOJUTCS MO CIEAYIOIIMM KPUTEPHSIM:

1. Hanuuwue Bceil cymecTBeHHOM HHpOpMaLUuU o padboTe

2. ToYHOCTH M MOJHOTA MPENOCTABISIEMbIX CBEICHUH

3. HempoTtuBopeunBocTh NpUBOIUMON HHPOPMALIUT

4.  TlpaBWJILHOCTH MHTEPIIPETAIINI U BHIBOAOB, KOTOPBIE C/IEIAHBI IO Pe3yIbTaTaM
paboThI

o

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

KpuTtepun o1ieHKH 32 OTYETHI IO MPAKTUICCKUM paboTam:

— OIICHKAa «3a4TE€HO» CTaBUTCS CTYJAEHTY, KOTOPBIH MPOJAEMOHCTPUPOBAT PE3YIbTATHI
BBITTOJIHEHUS TIPAKTHYECKOW pabOThl, COOTBETCTBYIOIIME ITOCTABICHHBIM 3ajJadaM, W IPeo-
CTaBMJI OTYET, O(POPMIICHHBIH MODKHBIM OOpa3oM M COJEpXKallliil KpaTKoe OIMUCaHHEe IO-
JY4YEHHBIX pe3yJIbTaToB;

— OIICHKA «HE 3a4TCHO» CTaBUTCS CTYICHTY, KOTOpPBIH HE TMPOJEMOHCTPHUPOBAIT
pe3ysbTaThl BBIMOJIHEHUS NPAKTHYECKOM paOOThl MM HE NpPEJCTaBWI MO HEW OT4YeT WU
NPEJICTaBJICHHBIH OTYET HE COOTBETCTBYET TPEOOBAHUSM TI0 0(hOPMIICHHUIO.



7.3. OueHoO4YHBbIE CPEACTBA AJIsl MPOMEKYTOYHOM ATTEeCTAIIUM M0 UTOraM OCBOCHHS

JUCHHUILIHHBI

7.3.1. Bonnpochl K IPOME:KYTOYHOM aTTecTalu

Cemectp 3
Ne
/i Bormpocsl
1 KoHnuenTyanbHOe NOHATHE O BHIYMCIUTENIBHBIX CUCTEMAX.
2 [ToHsATHE O BBIYMCIUTEIBHBIX CHCTEMAX.
3 Tumer apxutextyp: MISD, SIMD, MIMD. Knaccudukanus BC
4 [TpUHIUIBI TOCTPOCHUS BBIYUCITUTEIBHBIX CHCTEM.
5 Crpykrypa BC: TunoBsie CTpyKTYphl CETEHl MEKBBIYMCIUTENBHBIX CBA3EH
6 Uctopus Beriuucnenuii Ha GPU.
7 Ormmuus apxutextypsl GPU ot apxurexrypst CPU.
8 ['eTeporeHHble napamienbHble ApXUTEKTYPHI.
o) [Ipeumymecrsa CUDA, mecto CUDA B coBpemennom HPC.
10 VYrumnsanusa nareHtHoct naMmsatu B CUDA.
11 CocraBHbIe 4acTu mporpaMmel ¢ ucnoibzoBanueM CUDA.
12 Nvidia SIMT. I'pug, 610K, Bapm, TUBEPreHTHOE BBIMOJIHEHUE.
13 | Anmaparnas u BuptyansHas Macmrabupyemocts CUDA.
14 KemmupoBanue riio0anbHON MaMsITH.
15 Onpenenenne Tpan3akuuu. [11aGaonb! qOoCcTyMA.
16 HabuBka (padding) maTpul u pa3ieiabHOe XpaHEHHETOIeH CTPYKTYp
17 Konnenmus o6meit namsatu B8 CUDA.
18 CUHXpOHU3ALIUU, CTPATETUS UCTIOIB30BAHHS.
19 Banku o01eii maMsTH.
20 | Pazmmuns mexxny Fermi u Kepler. [Ipumepsr 6ank-KOH(IUKTOB
21 KoHcTanTHas namsTh U OJHOPOAHbIE OOpaICHHS.
22 IIpuMepsl MapajuIeabHbIX ATOPUTMOB, AOMYCKAOIIMX UCIIOIb30BAHHE KOHCTAHTHON
HaMsTH.
23 Peructps! u nokagpHas MaMsTh.
24 HasznaueHue JIoKkanbHOM MaMSITH U CITy4au €€ UCIIOIb30BaHMUS.
25 Pacuer n ontumuzanus Occupancy.
26 | Cpencrsa npodpunupoBanust B CUDA.
27 Co06bITust 1 MeTpuKku. OCHOBHBIE METPHUKH.
28 VY nanenHoe npouIMpoBaHue.
29 Cpenctsa otnanku B CUDA.
30 BricTprlit mouck ommbok ucnonbzoBanus APl 1 HEKOPPEKTHBIX 0OpallleHuil B aMsTh.
31 Pinned-namsrs.
32 Hebnokupyromue konupoBaHus, oopamienus B namMatb CPU Hanpsmyio u3 siaep
33 UVA. Tlpumeps! ynipoiieHus Koaa npy ucnosibzoBanuu UVA.
34 KoHuemnmnusa noTokos.
35 | IIpumepsl BHITOJAHOTO U HEBBITOAHOTO MCIIOIB30BAHKE TTOTOKOB.




36 CUDA-konTekcT. CxeMbl ncnoib3oBanus Heckolbkux GPU: ¢ oguoit CPU-HuTBIO, €
OpenMP, ¢ MPI.
37 Peer-to-peer konupoBanus mexy GPU.
38 [Tpsimble oOpateHus: B HaMsITh IPYroro yCTpOMCTBa.
39 Cxema pabotet NVCC.
40 | CoBMeCTUMOCTb, BUPTYaJbHbBIC U (U3NUECKUE APXUTEKTYPHI.
41 JIByXaTarHasi KOMOWIAIUS ¢ TPOMEKYTOUHBIM TPEICTaBICHUEM
42 Hesasnas JIT-xkoMmumsiys.
43 JlunkoBka kona s rpadgudeckux yckopureneit 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 aITOPUTMEI.
50 DNeMEeHTapHBIC TTOHITHS MAPAIICIIEHOTO TPOTPaMMHUPOBAHUSI.
51 [TapanienpHblii aITOPUTM YMHOXKEHHS MaTPHII.
52 [TokazaTenu 3(ppEeKTUBHOCTH MapauICIbHBIX AITOPUTMOB: KO3(PPHUITMESHTHI HAKIaTHBIX
pacxoaoB, yckopeHus u () (GEKTHBHOCTH.
53 [Tapagokc mapamienus3ma.
54 [ToHsATHE O CIIOKHBIX 3a1a4ax.
55 Cxembl 06MeHa nH(popMaIueit MeX 1y BETBSIMH MMapaJlJIeIbHBIX aJTOPUTMOB.
56 MeTtoauka KpyrmHOOIOUHOTO pacnapauieTMBaHus CIOKHBIX 3a/1a4.
7.3.2. Kputepuu u HOPpMbI OLEHKH
dopma
Cemectp NPOBEACHHUH Kputepuu u HOpMBI OLIEHKHU
MPOMEKYTOUHOI
aTTeCTALMHU
3auert (YCTHO) «3a4TECHOY CTyzneHT NOHUMaeT OCHOBHBIE

TIOJIOKCHUA TEXHOJIOTN
pa3paboTKU aIrOPUTMOB Ha
matgopme

CUDA

«HE 3a4TEHO» CryzneHT He 3HaeT Hauboiee
8aoicHble ONIPEETICHUS, HE MOXKET
OPHUEHTHPOBATEHCS B MaTepHalle

Ilepecnaua «3aUTEHO» CTyneHT MOHUMaeT OCHOBHbBIE
IIOJIOKCHUA TEXHOJIOTHU
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

KoanuyecTtBO B

Ne nocooue, yue0Ho- Haysmon
ABTOpBI, COCTABUTEJIHN 3arsaaBue (3aroJioBoK) I'ox n3nanus ounodaunorexe /
n/n MeTou4YecKoe nocooue,
MPAKTHKYM, Ip.) HaumenoBaHue
P ’ 9BC
1 | I'eprens B. I Teopus 1 mpakTHKa MapauIeIbHBIX yuebHoe rmocodue 2016 OBC
BBIYMCIICHUI [ DNEKTPOHHBIN pecypc] : «IPRbooks»
[yaeO6HOE IocoOwme] / B. I1. I'eprens. - 2-¢
u3a., ucop. - Mocksa : UHTYUT, 2016. -
480 c. : ni. - (OcHOBBI HH(POPMAIIMOHHBIX
texnosorui). - ISBN 978-5-94774-645-7.
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
Tun (yueOHHK, yueOHOE KOE:“::ZEO B
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. [Tpuemsl napaniensHOTo yueOHoe rmocoone 2009 OBC
IIPOrpaMMUPOBAaHHUS [ DIEKTPOHHBIN pecypc] «IPRbooks»

: yue6. mocobue 1o crerr. 010503 -
"MaTemMaTH4eCKO€E 00€ECIIEUEHUE U
aJIMMHHUCTPUPOBAaHUE UHPOPMAIIMOHHBIX
cuctem" / U. E. denoros. - Mockaa :
PocHOYVY, 2009. - 184 c. : un. - ISBN 978-5-
89789-048-4.




8.3. [lepeuennb npodeccnoHAIBHBIX 023 JAHHBIX 1 HHPOPMANUOHHBIX CIIPABOYHbIX
CHCTEM

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

" NVIDIA GPU Educators Program. [Electronic resource] : [O6pa3oBareibHbIe 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 KounyecTBo 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 i/m p. 00bEKTOB [Is IPOBEICHHUS] Ilepeyenb 0CHOBHOTO 000pYyAOBaHHS
NPAKTHYECKUX H JIa00PaTOPHBIX 3aHATHI

1. KomnbrorepHbIit KJ1acc. Vuebnast | CTONBI ydeHUUYECKHE, IEPEHOCHON
ayauToOpus JUId  TPOBEACHMs  3aHATHH | IPOEKTOp, 3KpaH, CTOI
JEKIIMOHHOTO THIA. Y4eOHas ayAuTOpHs | MPENoAaBaTeIbCKHA, CTYIIbS, TOCKa
JUIs TIPOBEACHUS 3aHATHM CEeMHHApCKOro | aynuTopHas (MapkepHas), [IK ¢
TUMa. Y4eOHasi ayJuTOpus JUTsl IPOBEIECHUS | BBIXOJOM B ceTh MIHTEpHET
na0opaTOpHbIX paboT. YuebHas ayauTopus
ISt KypCOBOTO MIPOEKTHPOBAHHUS
(BBINIOJIHEHUSI KYpPCOBBIX paboT). YueOHas
ayIUTOpHUS Il TIPOBEACHUSI TPYIOBBIX U
WHAWBUYAIBHBIX KOHCYJIbTalMKA YueOHas
ayIUTOpUsl JUIA  TIPOBEINCHHS  3aHATHA
TEKyLIEro KOHTPOJIS M MPOMEKYTOUHOM
arrecrarmu.(YJIK-312)

2. YueOnast ayautopuss s nposeneHus | CTONBI yYeHHUECKHUE JBYXMECTHBIC
3aHATUN  JICKIMOHHOTO TUMAa. Y4eOHas | (MOHOOJOK), TOCKa ayaiuTOpHas 3-X
aymUTOpUsSl Il TIPOBENCHHUs  3aHATUH | CeKIMOHHAS (MEIoBasi), CTOJ
CEMHHAPCKOTO THIA. Y4eOHas ayauTOpHs | TPEoaaBaTeIbCKUN , CTYIIbs, IPOEKTOP
JUTSt KYpCOBOTO npoekTupoBanus | Acer

(BBITIOJIHEHUS KYPCOBBIX paboT). YueOGHas
ayTUTOpUS I MPOBEACHUS TPYIIOBBIX U
WHIMBUIYAIbHBIX KOHCYJbTalMA. YdeOHas
aymqUTOpUSl  JUISL  TIPOBENEHUsS  3aHATUH
TEKYIIET0 KOHTPOJISI U TPOMEXKYTOUHOU
arrectanuu. (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

Komnerorepubiii  kmacc. Ilomenienune ajist
CaMOCTOSITENTbHON paboTHI. YueOHas
ayJIUTOpUsl JUIA  TIPOBEICHHS  3aHATHH
CEMHHApPCKOIro TUIA. Y4eOHas ayauTopus
ISt KypCOBOTO MPOCKTHUPOBAHHUS
(BBITIOJIHEHUSI KYPCOBBIX paboT). YdueOHas
ayJUTOPHUS Il TMPOBEACHUSI TPYIIIOBBIX U
WHJIUBUIyIbHBIX KOHCYJIbTALUHA. Y4eOHas
ayJIUTOpUsl JUIA  TIPOBEICHHS  3aHATHU
TEKYyIIEr0 KOHTPOJII M MPOMEXKYTOUHOM
arrectanuu. (I'-401)

Ctoibl

y4EeHUYECKue, CTYJbs

yuennueckue, IIK ¢ BeIxogoMm B ceThb

HNutepner

16




