MHWHHUCTEPCTBO HAYKHU U BBICILIEI'O OFPA30BAHU ST POCCUMCKOM ®EJEPAITN
(benepaibHOE TOCYAapCTBEHHOE OI0PKETHOE 00pa30BaTeIbHOE YUPESKICHHE
BBICILIET0 00pa30BaHuUs
«ToNbATTUHCKUM rOCYAapCTBEHHBIH YHUBEPCUTET

B1.B.JIB.01.02

(unoexc oucyuniumsl)

PABOYAA ITPOI'PAMMA JUCHUIIVINHBI

TexHogorun BblCOKOl’[pOHI{BO}]HTCJ’IbHOﬁ oﬁpaﬁoTkn JAaHHbIX

(HaumeHoB8aHUe OUCYUNTUHDL)

10 HATIPABJICHUIO OATOTOBKH
09.04.03 Ipuknannas nHGOpMaTHKA

HaIpPaBJICHHOCTH (PO )/CrieInaT3aIus
[MpuknaaHO# aHAIM3 TaHHBIX

®opma o0yuenus: Ounas
I'ox Habopa: 2023

O6mas TpynoemkocTs: 3 3E

Pacnpeneﬂenne aCoB JUCHMILIMHBI IO CEMECTPaM

Cemectp 3

dopma KOHTPOJIA 3a4er Hroro
Bun 3ansiTuit
Jlexun 16 16
JlaGoparopHble
[TpakTHueckue 16 16
PykoBoJICTBO: KypcoBbie pa0boThl (ripoektsi) / PI'P
ITpoMexyTouHas aTTecTalus 0,25 0,25
KoHTakTHas paboTa 32,25 32,25
CamocTtosTenpHas padora 75,75 75,75
KoHnTpons
Hroro 108 108




Pabouyto nmporpammy coctaBui(u):
npodeccop, AOLEHT, 1.TeXH.HayK, MkpTeryeB C.B.

(Oondicrocms, yueroe 36anue, cmenenvb, Pamunus U.0.)

PenensupoBanue paboue mporpaMMbl TUCIHUTUIUHBIL:

Ot1cyTCTBYET

Pentensent

(Oondrcrocms, yueroe 36anue, cmenenvb, @amunusn U.0.)

Pabouas mporpamma aucuuinHbl cocraBieHa Ha ocHoBaHuu PI'OC BO u yyeOHoro miana

HAITPaBJICHUS TOJI'OTOBKH (CIELHAILHOCTH)
09.04.03 INpuknannas nHGOpMaTHKA

(K00 u HaumeHoBaHUe HaNPasieHus N0020mosKU, cneyuarvHocmu 6 coomgemcemesuu ¢ @I'OC BI1O)

Cpoxk neiicTBUSI MPOrpaMMbl JMCHUIJIMHBI 10 «31 » aBrycra 2025T.

YTBEPX/IEHO

Ha 3acenanuu xagenps! «lIpukiagHas mareMaTuka 1 ”HGOpMaTHKa»

(mportokoi 3aceqanus Ne 1 ot «30 »aBrycra 2022 1.).




1. lesab ocBoeHM s TUCHUTJIMHBI

Lenb — hopMupoBaHKEe y CTYJECHTOB HAYYHBIX MPEACTABICHUN O MPUHIUIAX Pa3pabOTKHU U
peain3aluy BHICOKOIIPOU3BOIUTENBHBIX TEXHOJIOTHI 00pabOTKH TaHHBIX U MPAKTUYECKUX HABBIKOB
MIPUMEHEHUS MOTYUYEHHBIX 3HAaHUH JJIs pelIeHus 3a71a4 B 0071aCTH NPUKIAJHOTO aHAK3a JIaHHbIX.

2. Mecto aucunmimasbl B ctpykrype OIIOII BO

JIMCUMTUIMHBL M TPAKTUKH, HA OCBOCHUH KOTOPBIX 0a3UpyeTcs JaHHAsl UCIUILTMHA: MeTOoabI
U TEXHOJIOTUH NPUKIaaHONW HH(POpMATHKH, METOAbl U HHCTPYMEHTAIBHBIE CPEICTBA MPUKIIAJTHOTO
aHaan3a JaHHBIX.

JIMCUMTUIMHBL U TIPAKTHKH, U1 KOTOPBIX OCBOCHHE JAHHOW AMCUMUIUIMHBI HEOOXOIUMO Kak
npezecTyrouiee: MeToabl MHTEpIpeTalui U BU3yalu3aliy aHaIn3a OOJIbIINX JIaHHbIX.

3. Ilnanupyembie pe3yJabTaThl 00y4eHUs

dopmupyemble U
KOHTpPOJIUpYyeMble
KOMIeTeHI[UH
(Ko ¥ HAMMEHOBAHUE)

NHaukaTopbl JOCTHIKEHUS
KOMIIeTeHIIN I
(Ko ¥ HAMMEHOBAHUE)

[lnanupyemble pe3yJibTaThI
o0yueHust

IIK-4 Criocoben
YIPaBIISITh ATAllaMHU
’KU3HEHHOTO LKA
METOJIOJIOTHYECKON 1
TEXHOJOTHYECKOM
UH(GPACTPYKTYpHI aHATH3a
OOJIBIINX JaHHBIX B
OpraHu3aIu

IIK-4.1 3naet crmocoObl
yIIPaBJICHUS dTallaMu
’KM3HEHHOIO IIMK/Ia
METOJIOJIOTHYSCKOH 1
TEXHOJIOTHYECKOM
UH(PaACTPYKTYpHI aHATH3A
OOJIBIINX JaHHBIX B
OpraHu3alu

3HaTh: CIIOCOOBI yIPaBICHUS
9TallaMi KHU3HCHHOI'O ITHUKJIa
METO/I0JIOTUYECKON U
TEXHOJIOTUYECKON HHPPACTPYKTYPHI
aHanu3a OOJIBIINX JaHHBIX B
OpraHu3aIu

[1K-4.2 Ymeer ynpaBisaTh
JTaramu )KU3HEHHOT O
IAKJIa METOJIOJIOTHYECKON U
TEXHOJIOTMYECKON
UH(PaCTPYKTYphl aHAIH3a
OOJIBIINX JaHHBIX B
OpraHu3au

yMeTI)I ynpaBJ'ISITI) STarraMmu
JKU3HEHHOT'O IIHKJIAa
METOIOJIOTHUECKOU U
TEXHOJIOTHYECKOH HHPPACTPYKTYPHI
a"aan3a OONIBIINX JAHHBIX B
OpraHu3auu

[1K-4.3 Bnaneet HaBBIKAMA
YIPaBIICHUS dTAlAMH
’KM3HEHHOTO [HMKJIa
METOOJIOTHUECKON U
TEXHOJOTHYECKOMH
UH(PaACTPYKTYphl aHAIH3A
OO/IBIINX TAaHHBIX B
OpTraHU3aII

Bnaners: HaBBIKAMHM HaBBIKAMU
yIpaBICHUS 3TallaMH )KH3HEHHOTO
[MKJIa METOIO0IOTHUECKOH 1
TEXHOJIOTHYECKOH UHPPACTPYKTYPHI
aHaan3a OONBIINX JAHHBIX B
OpTraHHU3aI’




4. CTpyKTYypa H coJepKaHue TUCUUIINHBI

DopMbl TEKYLIETO

Bup . KOHTPOJISA
. HaunmeHoBaHMe TeM 3aHATHH HnTepakTn
Mopyasb (pa3aein) yueOHoii . CemecTp Oo0nbem, u. Bbanasl (HauMeHoBaHue
(yue6HOii paGoThI) B, 4.
padoTsI OLICHOYHOI'0
CpeAcCTBA)
Monyis 1. Jlex Tema 1. OCHOBBI TOCTPOCHHUS BHICOKOIIPOU3BOIUTEIHHBIX 3 4 - -
ApXI/ITeKTypa BBIYUCIIUTCIBbHBIX CUCTCEM
BBICOKOTIPOU3BOIUTEITH
P A Jlex Tema 2. OCHOBBI MHOTOIIPOLIECCOPHBIX BBIYUCIUTENBHBIX CUCTEM 3 4
HBIX BEIYHCIIATEIBEHBIX
CHCTCM IIp 1. [TapamrensHBIC BEIYUACICHHS ¢ ToMOITbI0 WinAPI 3 8 - - OTyeTs! o
2. Briuncnenue BpeMeHH paboThl aIropuT™Ma rpu [IPAKTUYECKUM
pacnapajuleIMBaHuu padotam NeNel, 2
Monyis 2. Jlex Tema 3. OneHka NpOM3BOAUTEIHHOCTH BEICOKOIIPOU3BOUTENBHBIX 3 4 - -
TexHonorun Jlex Tema 4. IIporpamMMHOe 06ECIICUSHIE BBICOKOTIPOH3BOAHTETBHBIX 3 4 - -
TapajieIbHbIX BBIUMCIIUTENbHBIX CHCTEM
BBIYUCIICHUI —
Ip 3. PacueT yckopeHHs: COBMECTHO# 00pabOTKH JaHHBIX 3 8 - - OTYeThI 10
4. YrpasieHnue napamuienuzMomM Tpansakiuii B CYB]] MPaKTUYECKUM
pabotam NeNe3 4
A 3 0,25 - -
Cp 3 75,75 - -
Kontpons - -
Hroro: 108




5. O0pa3oBaTebHbIE TEXHOJIOTHU

B pamkax u3y4eHus JUCHUILTHHBI IPEAYCMOTPEHO UCIIOJIB30BAHUE CIIEAYIOMINX
00pa30BaTeNbHbIX TEXHOJIOTUMA:

®  TEXHOJOTHWS TPAIUIIMOHHOTO OOYYEHHS: JIEKIUH U IPAKTUIEeCKUE paboTHl,
caMoCTOsTeNbHAsA PaboTa;

° TCXHOJIOTUA MPOCKTHOI'O 06yquI/151: pcam3anus 1 3alTa OT4YCTOB 110
NPaKTHYECKUM padoTam.

6. Meronuyeckue yKa3aHus M0 OCBOEHHMIO U CIUTIIMHbBI

N3yuenue uCHUIIIMHBI TPEOYeT CUCTEMATUYECKOT0 U IIOCIIEJ0BATEIbHOTO HAKOIIEHUS
3HaHWH, CIIeJ0BATEILHO, IPOIYCKH OTAEIBHBIX TEM HE TIO3BOJISIFOT INTyOOKO OCBOUTH MPEIMET.

B X0ae neKIMOHHBIX 3aHATHM PEKOMEHAYETCA 3a1aBaTh MPENOAAaBaTEI0 YTOUHSIOIUE
BOIIPOCHI C LENBIO YSICHEHUS TEOPETUYECKUX ITOJI0KEHUMN, Pa3pPEIICHNUS CIIOPHBIX CUTYalU.

CTyzeHT MOXKET JOINOJHUTH CIMCOK HCIOJIb30BAaHHOW JIMTEPATYphl COBPEMEHHBIMU
MCTOYHUKAMH, HE IPEJACTABICHHBIMU B CIHMCKE PEKOMEHJIOBAaHHOM JIMTEPAaTypbl, U B
JaJbHEHIIEeM MCIONb30BaTh COOCTBEHHbIE I1OATOTOBJICHHBIE Y4eOHbIE MaTepuaibl Hpu
HaIKMCAaHUM KYPCOBBIX M BBIITYCKHBIX KBATM(UKAIIMOHHBIX PaloT.

6.1. PexoMeHganuy mo moaroToBKe K NMPAKTUYIECCKUM 3aHATHUAM

CrynenTam cienyer:

o IIPU MOJTOTOBKE K MPAKTHMUYECKUM 3aHATUSAM CIIeAyeT 00s3aTelIbHO HCII0JIb30BaTh
HE TOJIBKO JIEKIIUH, YUEeOHYI0 IUTepaTypy, HO U APYrHe HCTOYHUKH;
J B HayaJle 3aHSTHUH 3a/1aTh MPENoAaBaTel0 BOIPOCH! 10 MaTepuaty, BbI3BaBLIEMY

3aTPyJHEHUS B €ro IOHMMAaHUM MW OCBOEHUM TIIpU pELIEHWU 3a4a4, 3aJaHHBIX [Jis
CaMOCTOSITEJIBHOTO PEUICHUS;

. Ha 3aHIATHM JIOBOAWTH KAXKAYIO 3aJady JI0 OKOHYATEIhHOTO PEIICHUS,
JEMOHCTPUPOBATh TMOHMMAaHHE TIPOBEJICHHBIX pPACYETOB (AQHATU30B, CUTyallMii), B Cly4ae
3aTpyHEHUN 00pamaThCs K MpernoaaBaTelo.

Jns Toro urtoObl TpaKTHUYECKHE 3aHATHS MPUHOCWIA MAaKCHUMAIbHYIO TOJb3Y,
HEOOXOIMMO TIOMHUTD, YTO YIPAKHEHHE U PEIICHUE 3a7a4 MPOBOJASTCS 1O PACCMOTPEHHOMY
Ha JIEKIUAX MaTepUaly U CBA3aHbl, KaK MPaBUIIO, C JETAILHBIM Pa300pOM OTAETBHBIX BOIIPOCOB
JIEKIIMOHHOTO Kypca. CienyeT MOA4epKHYTh, YTO TOJIBKO IIOCJIE€ YCBOEHUS JICKIIMOHHOTO
MaTepuasa ¢ ONpeAeNeHHOW TOYKU 3peHHs (2 UMEHHO C TOW, C KOTOPOW OH M3laraercs Ha
JIEKIHSAX) OH OYJET 3aKpeTuIIThCS CTYJCHTOM Ha MPAKTHYECKUX 3aHATHSIX KaK B pe3yJibTare
OOCYXXJIEHHUS M aHaliu3a JIEKIIMOHHOTO MaTepuaia, Tak U ¢ TIOMOIIBIO pelIeHHs MPOOIEeMHBIX
cutyanui, 3anad. [Ipu 3TUX yCIOBHUSX CTYACHT HE TOJHKO XOPOIIO YCBOUT MaTepHall, HO H
HAy4YUTCSl IPUMEHSTHh €r0 Ha MPAKTHUKE, a TaKXKe MOJYYUT JOTOTHUTENbHBIM CTUMYN (M 3TO
OYE€Hb BaXXHO) JIJIs1 aKTUBHOM Mpo- pabOTKU JIEKIIHH.

[Tpu caMOCTOSATENTHPHOM PEIIEHUH 3a]]a4 HY>KHO 0OOCHOBBIBAThH KaX/IbIi 3Tall pelieHus,
HCXO0JIS U3 TEOPETUUECKHUX TOJIOKEHUH Kypca. Eciiu CTyIeHT BUAUT HECKOJIBKO MyTEeH PEIICHHS
mpoOsieMbl (3a/1a4ur), TO HY>)KHO CPaBHUTH MX M BBHIOpATh caMblii parmoHanbHbIA. [Tonesno o
Hayaja BBIUMCIECHUN COCTaBUTh KPATKWUW IIJIaH pemIeHuss mpoOsiemsl (3amaum). Pemienue
MpOoOJIEMHBIX 3a7]a4 WM MPUMEPOB CIIEAYeT H3j1araTh MoAPOOHO, BEIUKCICHHS pacloiaraTh B
CTPOTOM TIOPSIZIKE, OTHAETSIE BCIIOMOTATEIbHBIC BBIYHCICHHS OT OCHOBHBIX. PemieHust mpu
HE0OXOIUMOCTH HYKHO COMPOBOXKIATh KOMMEHTAPUSIMU, CXEMaMH, YEPTEKaMH U PUCYHKAMH.

CrenyeTr OMHHUTB, YTO PEIICHHE KaXIOW YYEeOHOW 3a7avd JODKHO JOBOIUTHCS 1O
OKOHYATEIIbHOTO JIOTHYECKOTO OTBETa, KOTOPOTO TpedyeT YCIOBHE, U MO BO3MOXKHOCTH C
BbIBOJIOM. [loydeHHBIN OTBET cienyeT MPOBEPUTH CIIOCOOAMHU, BBHITEKAIOIIUMHU U3 CYILECTBA



naHHoM 3amaud. [lome3Ho Taxke (eciau BO3MOXKHO) pellaTh HECKOJIBKHMH CIIOCO0aMH |
CpPaBHUTH IOJTYYCHHBLIC PC3YyJIbTAThI. Pemtenue 3aaa4 JaHHOr'0 THIIA HYXXHO HNPOAOJDKAThL 0
MPUOOPETEHUS TBEP/IBIX HABBIKOB B X PEIICHHH.

7. OneHoYHbBIE CPeACTBA

7.1. I1aciopT OLEHOYHBIX CPEICTB

Cemectp Koxa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue
(WM ee yacTn) OLICHOYHOI'0 CPeACTBA
3 I1K-4 OT4eThl 1O MPAKTHIECKUM paboTam
NoNel-4

7.2. TunoBble 3aJaHUS1 HJIU HHbIE MAaTePUAJIbl, HEO0X0AMMBbIe IJIfl TEKYLero
KOHTPOJIA

7.2.1. Bompocsl w1 codeceoBaHus 10 MOV (IPUMEDPHL BOIIPOCOB)
(HAUMEHOBAHUE OYEHOUHO20 CPedCmEa)

Monyns 1. Ucropus n apxutekTypa napauienbHbix BeranciaeHuii Ha CUDA
1. TIIpennockuiku Beraucienuit Ha GPU
2. Ocobennoctu nmpuMeHeHus Buaeokapt B 2001-2006 1T 11t BEIYUCIICHUI
3.  «Mmuoroobemaromniuey pe3ynbTatsl npuMeHenus Buaeoxkapt B 2001-2006 rr.
JUISL BBIYMCIICHUI
[TpoOnembl HaYaTBbHOTO ATAIa MPUMEHEHUS BUICOKAPT JUIsl BHIYMCIEHU N
2006r: nosieneane CUDA u G80
6. 2006r: qpyrue npou3BOAUTENN BUAEOKAPT B OOPbOE 32 HOBYIO HUILLY
reTepOreHHBIX BBIYUCICHUN
7. 2007-2008rr: OBICTPBINA POCT MPOU3BOAUTEIBHOCTH BUICOKAPT U UX
IIPUMEHEHUE JJIs1 BBIUNCICHUN
8. CoBpeMeHHBbIH 3Tan: 000pyAOBaHHE, IPOTPaAMMBbI, TPOU3BOAUTEILHOCTh

o~

Kputepun onenkn:

— OLICHKAa «3a4YTE€HO» BBICTABIIETCA CTYIEHTY, €CIHd MPOJAEMOHCTPUPOBAHBI
BCECTOPOHHHE, CHCTEMAaTU3HPOBAHHBIE, TJIYyOOKHWE 3HAHUA TI0 HCTOPUHU
BeIunciennii Ha GPU;

— OIICHKAa «HE 3a4TE€HO» BBICTABIISIETCS CTYAEHTY, €CJIH MPOJIEMOHCTPHUPOBAHBI
dbparMeHTapHbIe, HECUCTEMATU3UPOBAHHBIE 3HAHUS 110 UICTOPHH BRIYUCIICHUN Ha
GPU, nmonyckaroTcst HSTOYHOCTH M OITMOKH TPUYUHHO-CIICICTBEHHBIX CBS3EH.

Mopyns 2. [Tapamnensubie Beranciaenus CUDA

[Tpeumymmecta CUDA, mecto CUDA B coBpemennom HPC
Apxutekrypa GPU B cpaBHeHuu ¢ apxutekrypoit CPU
[Monstue ComputeCapability, Fermi u Kepler

I'n6puanoe nporpammupoanne CPU+GPU: cetku, siapa, 3amyck saep
['n6puanoe nporpammupoanne CPU+GPU: BeiGOp ycTpoiicTBa, 00paboTka
ommnOok, acnaxporHHocTsh B CUDA

akr whE

Kpurepum ouenku:
— OICHKa «3a4TCHO» BBICTABIIKICTCA CTYACHTY, C€CJIM MNPOACMOHCTPHUPOBAHLL



BCECTOPOHHME, CHCTEMaTHU3WPOBAaHHBIC, I'TyOOKHE 3HAHUS IO T'€TEPOreHHBIM
NapaJuIeJIbHbIM ApXUTEKTYpaM;

— OLEHKAa «HE 3a4TE€HO» BBICTABIIACTCS CTYACHTY, €CIM NPOAECMOHCTPUPOBAHBI
(dparmMeHTapHsble, HECHUCTEMAaTU3UPOBAHHBIC 3HaHUA ['ereporennsie
napajelibHble apXUTEKTYpBl, JOIMYCKAIOTCSI HETOUHOCTH U OLIMOKH.

7.2.2. KOMILIGKT OTYETOB I10 IPAKTUYECKUM padoTaM (IPUMEPhI).
(HaumeHOBaHUE OYEHOUHO20 CpedcmBa)

IIpakTuyeckasi padora Nel «[lapaensHbie BeIUUCICHUS ¢ ToMoibio WinAPI».
®opma oTuyeTa MO NpakTHYecKoii padore Ne 1. B oTueT no npaktuueckoi pabore
JOJIKHBI OBITh BKITIOYECHBI CJIEAYIOIINE TYyHKTHI:

— TUTYJIbHBIN JIUCT;

— 1enb paboThI;

— KpaTKue TEOPETUYECKHE CBE/ICHHUS;

— OMMCaHue XOJa BBIOJHEHUS padoThI;

—  pe3yNbTaThl BHITIOJHEHHOW PabOTHI.

IIpakTnyeckas padora Ne2 «Bpruncnenue BpeMeHM pabOThl alroputMa IpU
pacnapajuieIMBaHuM».
®opma oTHeTa MO NPaKTHYecKoii padoTe Ne 2. B oTueT no npaxTuyeckoii pabore
JIOJKHBI OBITh BKJIIOUEHBI CJIEAYIOIINE ITYHKTHI:
— TUTYJbHBIN JIUCT;
— 1enb paboThI;
— KpaTKue TEOPETUYECKUE CBEIICHHUS;
— ONHCaHHUE X0/1a BHIIIOJHEHUs PaOOTHI;
— pe3yJbTaThl BHIIOJHEHHOM paboOThI.

IIpakTuyeckas pa6ora Ne3 «PacueT yckopeHUsI COBMECTHOU 00paOOTKU JaHHBIX».
®opma oTueTa Mo NpakTuyeckoii padore Ne 3. B oTueT no npaktuueckoit pabore
JOJIDKHBI OBITH BKIIFOUEHEBI CJICOAYIOIUC ITYHKTBI:

- TUTYJIbHBIN JIUCT;

- 1IeJIb pabOTHI;

- KpaTKHe TEOPETUUYECKUE CBECHMUS;

- OIMMCaHUE X0/Ja BbBIIIOJTHCHUA pa6OTI)I;

- pe3yJIbTaThl BHIITOJIHEHHON PabOTHI.

IIpakTyeckas padora Ned4 «YmpasieHnne napamuiennzMom Tpan3akuuii B CYB/[».
®opma oTuyeTa o npakTuyeckoi padore Ne 4. B otuer no npakruyeckoit padbore
JIOJKHBI OBITh BKJTIOUEHBI CIIEAYIOIINE TYHKTHI:

- TUTYJIbHBIH JIUCT;

- 1IeTb paboTHI;

- KpaTKHe TeOPETUUYECKHIE CBEJICHMUS;

- OTMCaHUE XO0/1a BBITIOJIHEHUS pabOTHI;
pe3yJIbTaThl BHIIOJTHEHHON paOOTHI.

TpedoBanus k opopMmiieHUI0

OT4éT MO MpaKTUYECKON paboTe BBHIMIOIHAETCS Ha CTpaHuIax ¢popmata A4 B 3IEKTPOHHOM
BUJIE.

[Ipu odopmieHnn oT4ETa MCMONB3YETCSI CKBO3HAs HyMEpalusi CTpPaHML, CUYUTas
TUTYJbHBIA JIUCT MEpBOM cTpaHuuei. Homep cTpaHuibl HA TUTYJIBHOM JIMCTE HE CTABUTCS.
Howmepa cTpaHuiibl CTaBsITCSA 1O LEHTPY BBEPXY.



[Tpu opopmnennn oTuéra cobI0IATH CIAEAYIONINE TPSOOBAHUS:

e /s 3arosIOBKOB: MOJYXKHPHBIN pUdT, 14 T, IEHTPUPOBAHHBIN.

e J1yi1 OCHOBHOT'O TEKCTa: HEXKUPHBIN MIPUGT, 14 1T, BBIpaBHUBAHUE 110 IIUPHHE.

e Bo Bcex cmywasx tun mpudra — Times New Roman, orctynm abzama 1.25 cm,
IIOJIyTOPHBIN MEXIYCTPOYHBIN HHTEPBAI.

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

IIpouenypa oneHuBaHUs

OreHKa BBITIOJTHEHHON Pa0OTHI MPOBOIUTCS TIO CICIYIOIIUM KPUTEPHSIM:

1. Hanumuwme Bceit cymiecTBeHHONW HH(OpMAIUU 1O paboTe

2 TOYHOCTB M MOJTHOTA NPEAOCTABISAEMBIX CBEACHUN

3. HenpoTuBopeunBOCTh IPUBOJUMON HH(OPMALIUN

4.  TlpaBWILHOCTH MHTEPIPETAINI U BEIBOJIOB, KOTOPHIE CIICIAHBI TI0 PEe3yJIbTaTaM
paboThI

ol

CreneHb JOCTHKEHUS CTYJACHTOM IMOCTABICHHOM 1EJIH
6. OOOCHOBaHHOCTH MPUMEHSIEMOTO PEIICHUS
7. I'pamoTHOCTB (ComepskaTenbHast) UCTIOIb3YEMBIX (POPMYITHPOBOK

Kpurepun oneHkH 3a 0OTYETHI IO IPAKTUUYECKUM paboTaMm:

— OLEHKA «3a4T€HO» CTAaBUTCS CTYJEHTY, KOTOPBIM IMPOJEMOHCTPUPOBAT PE3YIbTAThI
BBIMIOJIHEHUS] IPAKTHUYECKON pabOThl, COOTBETCTBYIOIIME IOCTABICHHBIM 3aJladaM, U MPeIo-
CTaBMJI OT4YET, OQOPMJICHHBIH NOJDKHBIM OOpa3oM M CoJepXkalluil KpaTKoe OIMCaHHue IIO-
JyYEHHBIX PE3yJIbTaTOB;

— OLEHKAa «HE 3a4TCHO» CTaBUTCS CTYAEHTY, KOTOpPBI HE MPOAEMOHCTPUPOBAI
pe3yJbTaThl BBIMNOJIHEHUS NPAKTUYECKOM paOOThl MM HE HpPEJACTaBWI MO HEW OT4YEeT WU
IIPEJICTaBICHHBIN OTYET HE COOTBETCTBYET TPEOOBAHUSM 110 0()OPMIIEHUIO.



7.3. OneHOYHbIE CPEACTBA IJIS IPOMEKYTOYHOM aTTECTAIMU M0 UTOraM OCBOEHHUS

AUCHUILIMHBI

7.3.1. Bonnpocsl K NPpOMeKYyTOYHOI aTTecTALMU

Cemectp 3
0
/i Bomnpoc k 3auery
1 KonnenrtyanbHOE MOHATHE O BEIYUCIUTENIBHBIX CUCTEMAX.
2 [ToHATHE O BBIYMCIUTEIBHBIX CUCTEMAX.
3 Tuner apxutextyp: MISD, SIMD, MIMD. Knaccudukamus BC
4 [TpuHIUTIIBI TOCTPOCHUS BBIYUCIUTEIBHBIX CHCTEM.
5 Crpyktypa BC: TunoBbsle CTpyKTYyphl C€TEll MEKBBIYMCIUTEIbHBIX CBA3EH
6 Wctopus Beruncnenuii Ha GPU.
7 Otnnuns apxutektypsl GPU ot apxurextypst CPU.
8 ['eTeporenHble MapauieIbHbIE APXUTEKTYPHI.
9 [Ipeumymectsa CUDA, mectro CUDA B coBpemennom HPC.
10 Vrunusanusa narentHocty maMsatd B CUDA.
11 | CocraBHble yacTu nporpaMmsl ¢ ucnosb3oBanuem CUDA.
12 Nvidia SIMT. I'pua, 610K, Bapm, TUBEPreHTHOE BBIMOJHEHHUE.
13 | Anmaparnas u BupTyasibHas macitabupyemocts CUDA.
14 | KemupoBanwue rio0abHON MAMSITH.
15 Ompenenenue Tpanzakiuu. [11a6monsr noctyna.
16 | HaoOwueka (padding) matpwui u pa3aenbHOE XpaHEHUETIONEH CTPYKTYP
17 Kounenmmsa o61eit namaru 8 CUDA.
18 | CunxpoHM3aIUH, CTPATETUS UCIOIb30BAHHMS.
19 Banku o0meii maMsITH.
20 | Pazmmums mexxay Fermi u Kepler. [Ipumepsr 6aHk-kKOH(IUKTOB
21 | KoncranTHas mamsTh ¥ OTHOPOIHBIE OOpaIICHNUSI.
22 | Ilpumepsl napamienbHbIX alrOPUTMOB, JOMYCKAIOLINX UCIIOIb30BaHHE KOHCTAHTHON
TIAMSITH.
23 Peructpsr u nokabHas TAMSTh.
24 | Ha3naueHue JOKaJIbHOM MaMSTH H CIIy4au €€ UCTIOIb30BaHUSI.
25 Pacuer u ontumu3zanust Occupancy.
26 CpencrBa mpodumupoBanus B CUDA.
27 | CoObrrus n merpuku. OCHOBHBIC METPHKH.
28 VY nanenHoe npopuInpoBaHue.
29 Cpencta otnaaku B CUDA.
30 BeicTphlit mouck ommobok ncnosb3zoBanus APl u HEKOppEKTHBIX 0OpaleHuid B TaMATh.
31 Pinned-mamsatsb.
32 Hebnokupyromue konupoBanus, oopamienus B namMate CPU nanpsimyto u3 siaep
33 UVA. Ilpumeps! yripoiieHus Koaa npyu ucnosibzoanun UVA.
34 KoHnneniust moTokoB.
35 | Ilpumepsl BEITOJHOTO U HEBBITOJAHOTO UCIOJIB30BAHNE IIOTOKOB.




36 CUDA-konTekcT. Cxemnl ucrojab3oBanns Heckonbknx GPU: ¢ oguoii CPU-HuTEIO, €
OpenMP, c MPLI.

37 Peer-to-peer konupoBanus mexay GPU.

38 [IpsiMbie oOpaleHus B IaMsATh IPYroro yCTPOMCTRA.

39 Cxema paboter NVCC.

40 CoBMeCTUMOCTD, BUPTyaJIbHbBIE U (PU3NUECKHE aPXUTEKTYPHI.

41 I[BYXBTaHHaSI KOMITUJIALUSA C TPOMCKYTOYHBIM IMPEACTABICHUEM

42 Hesapuas JIT-koMmmasims.

43 | JluakoBka koxa ais rpaduueckux yckopureneid NVIDIA.

44 HuzkoypoBHEBBIN aHAIA3 TPOTPAMM.

45 CUDA driver API, sBHast pabota ¢ 00BEKTHBIMH MOIYJISIMH

46 Asuas JIT-koMmunsamus.

47 BricokonpousBoautenpabie Ondmorekn CUDA.

48 OcHoBEI Uctonb3oBanus Thrust.

49 [TapannenbHble aarOpUTMBI.

50 DneMeHTapHbIe NOHTHSI TapaJIJIeIbBHOIO IPOrPaMMUPOBAHUS.

51 [TapauienpHBIN QAITOPUTM YMHOKEHUS MaTPHILI.

52 [Tokazarenu 3¢ (heKTUBHOCTH MapaUIeIbHBIX AITOPUTMOB: KO3 (OUITMEHTHI HAKIaTHBIX
pacxo0B, ycKOpeHus 1 3(h(HEeKTUBHOCTH.

53 [Tapanokc napamienusma.

54 ITonsATHE O CIIOKHBIX 3a/1adax.

55 Cxembl 0OMeHa nH(OpMAaIei MeX Ty BETBIMH MMapaUIeIbHBIX aITOPUTMOB.

56 MeTtoauka KpynmHOOJIOUHOTO pacnapajuleIuBaHus CI0KHbBIX 3a/1a4.

7.3.2. Kputepuu 4 HOPMbI OLEHKH

dopma
NpoBe/IeHUs!
Cemectp . Kputepuu u HOpMBI OLIEHKHU
MPOMEKYTOYHOI
aTTrecTaunu
3ader (YCTHO) «3a4TCHO» CTyaeHT MOHUMAaeT OCHOBHBIE

MOJIOKEHUS TEXHOJIOTH
pa3pabOTKH arOPUTMOB Ha
iatgdopme

CUDA

«HE 3a4TEHO» CryneHT He 3HaeT Haubosee
BA)XXHBIC OMTPCACIICHHA, HC MOXKET
OpPUEHTHPOBATHCS B MaTepHalie

ITepecnaua «3aYTCHO» CTyZlIeHT MOHMMAET OCHOBHBIE
MMOJIOKCHHUS TEXHOJIOTH
pa3pabOTKH aIrOpUTMOB Ha
iatdopme

CUDA

«HE 3aUTECHOY CryneHT He 3HaeT HauboJee
BA>XHBIC onpeneneHI/m, HEC MOXET
OpUEHTUPOBATHLCS B MaTepUae




8. YuebHo-MeToaMuYeckoe U HHPOPMALMOHHOE 0O0ecevyeHrue TUCIHILIMHBI

8.1. Obs3aTes1bHAs JIUTEpPaTYypa

Tun (y4yeOHHK, yueOHOe

KoJinyecTBO B

HAY4YHOMH
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEIHN 3arsiaBue (3aroJi0BoK) Ion n3nanus ondauorexe /
n/n MeTOoanYecKoe mocoome,
DPAKTHKYM, 1p.) HaumenoBanue
P > AP 3BC
1 | T'eprens B. II. Teopus 1 npakTHKa napajieabHbIX Y4eOHoe nmocodue 2020 9BC
BBIYUCIICHHI «IPRbooks»

8.2. JlonosinuTeIbHAS JIUTEPATypa

Tun (yueOHuk, yueoHoe

KoJunuecTBo B

Hay4YHOH
Ne nocooue, yueOHo-
ABTOPBI, COCTABUTEHU 3arsiaBue (3aroJji0BoK) TIon u3nanus ondauoTexe /
n/n MeToIMYecKoe mocooue,
HanmeHnoBanue
NPAaKTHKYM, JP.) e
1 | T'puropseB A.A. Metobl 1 aropuT™Mbl 00pabOTKH JaHHBIX YuebHoe nocobue 2022 9BbC
"ZNANIUM.CO
MII
2 | Hekpacos K.A. [TapanenpHbIe BEIYUCICHUS 00IIET0o VYyebHnoe mocobue 2017 9BC
Ha3HaueHUs Ha TrpauuecKux mpoleccopax "ZNANIUM.

COoM"




8.3. Ilepeuenn npodeccHoOHATBHBIX 023 JAHHBIX H HH(POPMALMOHHBIX CIIPABOYHBIX
cucTeM

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

" NVIDIA GPU Educators Program. [Electronic resource] : [O6pa3oBateiibHbIe TIPO-
rpammbel NVIDIA GPU] . — Electronic data. [2018]. — Mode of access :_
https://developer.nvidia.com/educators

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

. Kypc nexnuii no CUDA. [DnekTpoHHBIH pecypc] . — DIeKTpOHHbIE
nannbie. [2018]. — Pexum noctyna :_
http://www.nvidia.ru/object/cuda_state university courses_new_ru.html

8.4. IlepeueHb NPOrpaMMHOro odecnevyeHus

Ne HaumenoBanue I1O KounyecTBo iu- | PekBU3UTHI J0roBopa (nara,
n/n HeH3uil HOMeEp, CPOK AeiCTBHUA)
1 | CUDA Toolkit He orpannueHo Csobonnoe I1O

8.5. Onucanue MaTepualIbHO-TEXHUYECKOM 0a3bl, HEOOXOAMMOI VIl OCYLIeCTBJICHUSA
00pa3oBaTeILHOIO NMpolecca Mo JUCHUILINHE

HanmeHnoBaHnue 000py10BaHHBIX YU4eOHBIX
Ka0MHeToB, 1a0opaTopuii, MACTEPCKUX U

Ne ni/m JIP. 00bEKTOB ISl IPOBEIEHUS IlepeyeHb 0CHOBHOTO 000PY10BaAHMS
NPAKTHYECKUX U JIA00PATOPHBIX 3aHATHH

1. KomnbrorepHsiit KJIacc. VYyeGHast | CTosibl yueHUUECKUE, IEPEHOCHOM
ayIuTOpUs  JUIL  TPOBEINEHUS  3aHSITHH | IPOEKTOp, 3KpaH, CTOJ
JEKIMOHHOTO THMA. Y4eOHas ayJauTopus | IpenojaBaTelIbCKHUil, CTybs, JOCKa
JUIs TIPOBEJEHHUS 3aHSATHM CEMHUHApCKOro | ayautopHas (MapkepHas), [1IK ¢
Tuna. YuyeOHast ayAUTOpus Ul MPOBEEHHsS | BBIXOJOM B ceTb VIHTepHeT
JabopaTOpHBIX paboT. YueOHas aynuTopus
TUISt KypCOBOTO IIPOEKTUPOBAHMUS
(BBITIOJIHEHUS KYPCOBBIX paboT). YueOHas
ayIMTOpus Ul NPOBENEHUS I'PYNIOBBIX U
WHJIMBUIYATBHBIX KOHCYJIbTAIUi YueOHas
ayIuTOpus Il NIPOBEJEHUS  3aHATHU
TEKYLIEro KOHTPOJII U TMPOMEXYTOYHOU
arrectanuu.(YJIK-312)

2. VYuebnas aymutopust s mpoBeneHus | CTOJBI yUeHUUYECKHUE IBYXMECTHBIC
3aHATUNA JIGKIIMOHHOTO THma. YdeOHas | (MOHOOIOK), JOCKa ayIuTOpHAs 3-X
aymATOpPHUSl U TPOBENCHMsI  3aHATUN | CEKITMOHHAS (MEJIOBasi), CTOJ
CEMHHApPCKOTO TUMA. Y4eOHas ayAuTOpHs | MPEMOJaBaTENbCKUM , CTYIIbs, IIPOSKTOP
TUTSt KYpPCOBOTO npoekTupoBanus | Acer

(BBITIOJIHEHUSI KYPCOBBIX paboT). YueOHas
ayIUTOpUs Ul MPOBENEHUS TPYNIOBBIX U
WHIUBUAYATbHBIX KOHCYJIbTAIMA. YdueOHas
ayIuToOpusl ISl TIPOBEICHUS  3aHATHM
TEKYILEro KOHTPOJs M MPOMEKYTOYHOMI
arrectanuu. (YJIK-418)

12


https://developer.nvidia.com/educators
https://developer.nvidia.com/cuda-toolkit
http://www.nvidia.ru/object/cuda_state_university_courses_new_ru.html

Kommnbrorepnsiit knacc. I[lomemienue anis
CaMOCTOSATEIIbHON paboTHL. VYueOHas
ayTUTOpUsS ISl TIPOBEICHUS  3aHSATHMA
CEMHHApPCKOTro TuMa. Y4eOHas ayauTOpHs
TUTST KypPCOBOTO MIPOSKTUPOBAHHMS
(BBIMIOJTHEHUST KYpPCOBBIX paboT). YueOHas
ayJIUTOpUS JUIS TPOBEICHUS TPYIIOBBIX H
WHIUBUAYATbHBIX KOHCYJIbTAlMi. YueOHas
ayUTOpUsSl NIl TIPOBEICHUS  3aHSATHMA
TEKYIIEr0 KOHTPOJS W MPOMEKYTOUHON
arrectanuu. (I'-401)

CroJbl

YUCHUYCCKHUC, CTYyJIbA

yuennueckue, IIK ¢ BbIXOgomM B ceTh

HNurtepHer
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