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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.

OneHouHble MaTepuabl 0 JUCHMIUIMHE BKIIOYAIOT OLEHOYHBIE CPEJICTBA AJIS IPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. ITIK-1 CnocoOeH oCyIecTBIATh MPOSKTUPOBAHUE BBIYMCIUTEIbHBIX KOMILIEKCOB U CUCTEM,
BKJTI0Yas pa3pabOTKy anmnapaTHOTo, IPOrPaMMHOT0 00ECIIeYeHus], CHCTEMHYIO HHTETPAIIO, BBOJI
B DKCILIyaTalHIo
NJI-1 JleMoHCTpUpPYET 3HAHUE NIPUHIUIIOB ITPOEKTHpOoBaHUsI DBM, MUKPOIIPOLIECCOPHBIX
CUCTEM U BBIYHACIUTEIBHBIX CUCTEM
NJI-3 OcymiecTisieT pa3paboTKy anmapaTHBIX U MPOTPaMMHBIX CPEICTB Pa3IUYHOIO
Ha3HA4YCHMsI B COOTBETCTBUU C TEXHUYECKUM 3aJaHUEM

2. PIIK-1 Crioco6eH ocymecTBIsITh TEXHUUYECKOE PYKOBOJICTBO MPOEKTHO-U3bICKATEIbCKUMU
paboTaMu IpH MPOSKTUPOBAHUU MH(OPMALMOHHBIX M BEIYUCIUTEIBHBIX KOMIUIEKCOB, CHCTEM U
ceTen
NJI-2 TIpemiaraer u 000CHOBBIBACT MEPCIICKTHBHBIE TEXHUYECKHE PEILICHUS B 00IaCTH
POCKTHPOBAHMUS BBIYUCIUTEIBHBIX KOMIUIEKCOB, CHCTEM H CETEH

K BKJIFOYACT:
AJISI TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

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

®Popma peanuzaruu: KomnbroTepHoe 3a/1aHne
1. UtoroBas nposepka no teopuu (TectupoBanue)

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
KOMIIETEHIHH pe3yabTaThl  OOydeHHs 10
JUCIUILINHE
IK-1 U-1nka1  HdemoncTtpupyet | 3HaTh: 3ammuTa J1abopaTopHbIx padoT NeNel-2 (Jlaboparopras pabota)
3HaHUE npuHUUIOB | ycTporictBo GPU 3amuTa naboparopubsix padot NeNe3-4 (Jlaboparopnas padoTa)
MIPOCKTUPOBAHUS OBM, | yckopurenei BeraucieHuil ¢ | 3ammra 1adbopatopHbix padot NeNe5-6 (JIabopaTopHas pabora)
MUKPOIIPOIIECCOPHBIX texnoznorueit CUDA Hrorosas nposepka mno teopuu (TectupoBanue)
CHCTEM W BBIYHCIUTENBHBIX | CIIOCOOBI B3aUMOJCHCTBUS
CUCTEM MIPOLIECCOB
METOBI peIICHUS
MPAKTUYECKHX 3aj1a4 Ha
napajieIbHBIX CHCTEMAX H
GPU
YMers:
aIanTUPOBATh MPOTPAMMBI
0JT TETEPOTEHHYIO CPEay
IK-1 NJI-3nk-1 OcymecTBisier | 3HaTh: 3amura 1abopatopHbix padbot NeNel-2 (JIaboparopHnas paboTa)
pa3paboOTKy ammapaTHbIX M | METOABI PEIICHUS 3amuTa 1abopatopHoii pabotsl Ne7 (JlaboparopHas padoTa)
POTPaMMHBIX CPEeACTB | YMCIEHHBIX Hrorosas nposepka no teopuu (TectupoBanue)
pa3IMYHOTO HA3HAYEHUS B | MATEMaTHYECKHX 3a]a4 Ha
COOTBETCTBUU C | mapaJuledbHbIX CUCTEMAX U
TEXHUYECKAM 3aJaHHEM GPU
YMers:
CO3/1aBaTh CUCTEMBI
B3aMMO/ICHCTBYIOLINX
MTPOIECCOB
PIIK-1 N-2pnk-1  Ilpennaraer wu | 3HaTh: 3amumra 1abopatopHbix padbot NeNe3-4 (JTaboparopHas paboTa)
000CHOBBIBAET TEXHOJIOTHIO Hrorosas nposepka no Teopuu (TecTupoBanue)




MEPCICKTUBHLIC

TEXHHYECKHE PEIICHHUS
o0nacTu  NPOEKTUPOBAHUS
BBIYHCIIATEILHBIX

KOMIIJIEKCOB,
ceTen

CUCTEM

B

n

nporpammupoBanusi CUDA
TEXHOJIOTHIO
MIPOTrpaMMHUPOBAHUS

OpenCL




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. 3amura ja6opaTopubix pador NeNel-2

®opMbl peaau3anmnu: 3aiuTa 3a1aHus

Tun KOHTPOILHOTO MeponpusiTus: JlaboparopHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBeaeHUsi KOHTPOJBLHOIO MepoONpUATHs: BBINMOTHUTE Ha NEPCOHATHLHOM
koMmrptoTepe (unu ynanéauoit cucreme) ¢ OC Linux 3amanus JIP Nel u Ne2 u 3amututh ux B
KaueCTBE UTOTOBOU OlleHKH OepéTcst cpenHsis apudmeTnyeckast U3 3aluT IByX paboT

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

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: crnocoObl B3aUMOJICHCTBUS 1.Kak opranusyercsi B3aMMOJEMCTBHE MTPOLIECCOB
IPOLIECCOB MIOCPEJICTBOM COKETOB?

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

4.Kak npoucxoauT NopoxJIeHHe HOBOI'O Mpolecca OT
y’K€ UMEIoNIerocs?

YmerTsb: co3/1aBaTh CHCTEMBI 1.ITokaxkute, Ha mpumepe BbinoHeHHOU Bamu JIP Nol
B3aUMOJICUCTBYIOIIMX ITPOLIECCOB KaK CO3Ja0TCSl CUCTEMbI B3aMMOICHCTBYIOIINX
MIPOLIECCOB

2.Ilokaxkute, Ha MpUMepe BBINOIHEHHOH Bamu JIP Ne2
KaK CO3/1al0TCs KIIMEHT-CEPBEPHbIE IIPOTPaMMHBIE
CETEBbIE CUCTEMBbI

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenxa: 5
Hudicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00beME MIJIH BBITIOJIHEHO NMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pEIIeHUs 3a/1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OTNeHKa "HeyI0BISTBOPUTENLHO" BEICTABIISCTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MPEUMYIIECTBEHHO HE BBITOJTHECHO




KM-2. 3amuTa JadopaTopHbix padot NeNe3-4

®opmbl peau3anum: 3aIuTa 3aJaHUA

Tun koHTpoBbHOrO MeponpusiTus: Jlaboparopnas padora

Bec konTpobHOr0 Meponpustusi B BPC: 20

Ilpoueaypa npoBeleHUsi KOHTPOJBHOIO MEpPONPUATHSA: BBINOIHUTE Ha NEPCOHATBHOM
koMmrbtoTepe (win yaanéunou cucteme) ¢ CUDA (Buzmeokaproil uinu yckopurenem) 3aaanus JIP
No3 u Ne4 u 3amututh MXx B KauecTBe MTOTOBOM OLIEHKH OepéTcs cpemHss apudmeThdeckas u3
3allUT ABYX padboT

Kpartkoe conep:xanue 3a1anusi:
Brmmonauts 3agannsa JIP Ne3 u Ne4 u 3anututh ux

KoHTposbHbIe BONPOCHI/3a1aHUA:

3HaTh: YCTPOMCTBO GPU 1.Ctpyktypa u cocra GPU?

YCKOpUTENIEH  BBIUHUCICHUM € 2.Yem GPU omimuaercsa ot CPU?

texnonorueii CUDA 3 Kaxkue Buanl namsatu B CUDA BwI 3HaeTe, 4eM U Kak
OHHM XapaKTEePUBYIOTCS?

3HaTh: TEXHOJIOTHIO 1.Yto Takoe CUDA?

nporpammupoBanuss CUDA 2.Yto Takoe sapo? OnucaHue u BbI30B sapa?

3.Kakas, 1o BameMy MHEHHIO, peaH3anus IpOTrpaMMBbI
Ha GPU sBasercs Haubomnee 3pPpexTuBHOM U mouemy?
4.T'ne Haxomutcs shared maMsaTh U AJI 4ero oHa
HCIONb3yeTcs?

5.Yto0 Takoe coaliscing ¥ KaK ero OpraHu30BaTh?

Onucanne MKAJbI OIlEHUBAHUS

Ouenka: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOITHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABICHUE AJIS PEIISHUS 3a1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinonnenus snanus: OueHka "yIoBIeTBOPUTENBHO" BBICTABIISETCS
€CIIM 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OTNeHKa "HeyIOBISTBOPUTENLHO" BEICTABIISCTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MPEUMYIIECTBEHHO HE BBITOJTHEHO

KM-3. 3amura adopaTopHbix pa6ot NeNe5-6

®opmbl peaJu3anmu: 3alnTa 3a1aHus

Tun koHTpoAbHOTrO MeponpusitTus: Jlaboparopnas pabora

Bec konTposbHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBeaeHHs] KOHTPOJIbHOIO MeponpusTusa: |. BBINOTHUTH HA MEpPCOHATHLHOM

koMmmproTepe (wmm yaanénnou cucteme) ¢ CUDA (Bumeokaproit mwin yckopurteneM) 3aganue JIP

Ne5 u 3ammTuTh ero 2. BIMOMHUTE HAa NMEPCOHATILHOM KOMITbIOTEpE (MM yIaNEéHHOM CHCTEME) C
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OpenCL 3amanue JIP Ne6 u 3amuTtuth ero B kayecTBe HMTOroBOM OIIGHKH Oepércsi cpemHss
apudMeTHIecKasi U3 3alluT ABYX padboT

Kpatkoe cogep:xanue 3aganus:
Brimonauts 3amagust JIP NeS u Ne6 u 3anmmuTuts ux

KoHTposibHbIe BONPOCHI/3a1aHUA:

3HaTh: METO/IbI peleHus 1.00BsicHUTE B KaKKX Ciydasx nporpamma Ha GPU
MPaKTUYECKUX 3a1a4 Ha Oyzaet BeIONHSATCS jonbine yem Ha CPU
napasuienbHbix cucteMax u GPU 2.Kakue BUBI MaMSITH HCIIOIB30BAIMCH MTPU Pa3pabOTKH

nporpamMmbl 06padoTku n3odpaxenuit na GPU?
3.Kakoii anroputm o0paboTKH H300paKEHU BbI
ncnoJib3oBanu? Pacckaxure o HEM

YMeTh: aganTupoBaTh NpOrpaMMbl 1.ITponemoncTpupyiiTe Banry nporpammy Ha OpenCL,
0]l TETEPOTEHHYIO Cpeay MOSICHUTE KaK OHA pabOoTaeT U M0 KAKUM IPUHITUTIAM BBl
€€ peaIn30BaIn

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku blnonenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBIIIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonenus 3Hanus: OueHKa "Xopouo" BEICTaBISAETCS €CIU
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHkKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHle MPEUMYIIECTBEHHO BHIIIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 3aJJaHUE BBITTOJIHEHO HEBEPHO UJTU MPEUMYIIECTBEHHO HE BBIMOIHEHO

KM-4. 3amura jadopaTopHoii padoTsr Ne7

@opMbl peaJu3anum: 3a1UTa 3a1aHUS

Tun koHTpoILHOrO MeponpusiTus: Jlaboparopnas padora

Bec koHTpObHOrO Meponpusitusi B BPC: 15

IIpoueaypa mnpoBeaeHUs] KOHTPOJBHOIO MeEPONPUATHS: BBINMOTHUTL HAa MEPCOHATBLHOM
kommbtorepe (wim yaanénHoit cucteme) ¢ MPI unu CUDA (BuaeokapTol WM YCKOPUTEIEM)
3agangue JIP No7 1 3a1MTUTE €ro

Kpartkoe cogep:xxanue 3aganus:
Brmmonauts 3amagust JIP Ne7 1 3amuTuTE €ro

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh: METO/IbI pelieHus 1.Yem urepannonnsie MeTo bl pemenus CJIAY
YHUCIEHHBIX MaTEMaTHYECKHUX OTJIMYAIOTCS OT HE UTEPALIMOHHBIX?
3a/71a4 Ha MapaJuIeIbHbIX CHCTEMax 2.Kak pacnapayenuBaercs metoy ['aycca?




u GPU

3.KakoBnI Ha Balll B3N JOCTOMHCTBA U HEIOCTATKU
MeToza 3eiens, o CpaBHEHUIO ¢ METOI0M SkoOu?

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenka. 3a4TE€HO

Onucanue xapakmepucmuku btnonenus 3Hanus; OUeHKa "3a4TeH0" BBICTABISECTCS €CIIM 3aJlaHue
BBITIOJIHEHO MPaBUJILHO WK C HE3HAUUTEIbHBIMU HE1I0YETaMHU

Ouyenka: HE 3a4TECHO

Onucanue xapaxmepucmuxu 6blnoaneHus 3nanus: OUeHKa "He 3a4TeHO" BBICTABIIACTCS €CIU
3aJJaHUE HE BBITIOJHEHO B OTBEICHHBIN CPOK HIIM PE3YJIbTaT HE COOTBETCTBYET 3aJaHUIO

KM-5. UTorosasi npoBepka 1no Teopuu

®opmbl peanuzanuu: KoMneoTepHoe 3a/1aHue

Tun KOHTPOILHOTO MeponpusitTusi: TectupoBanue

Bec kouTposbHoro meponpusitusi B BPC: 25

IIpouenypa npoBegeHHs1 KOHTPOJIbHOr0 Meponpusitusi: [loBoauTcs B BUAEC TECTa B CUCTEMax

Webex unu [Ipomereit

KpaTKOC CoAcpKaHUuE 3alaHUA:
HpOfI,I[PITG TECT U OTBETC Ha BOIIPOCHI

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

3HaTh: MCTOBI PCUICHUA

MPAKTUYECKHUX 3a1a4
napajuienabHbix cucremax u GPU

Ha

1.Vkaxure, kakoe [10 u3 HUXKeE epedrcIeHHOTO
SIBIISICTCS CUCTEMHBIM:

*Java-maiirHa

* mpaiiBep BUACOaIaNTEPa

1O st web-koHpepeHIHi

*uncramisitop [1O

*aHTUBHUPYC

2.00partHas TpaccUpOBKa JIy4ei, 3TO 4TO?
TpacCUpOBaHHUE JIyueil OT UCTOYHHKA CBETa K MPUEMHUKY
*TpaccupoBaHue JTydeil OT MPUEMHIKA CBETA K
HCTOYHUKY

TPaCCUPOBAHME OTPAKEHHBIX JTy4ell K IPUEMHUKY
3.YkaxuTe 0cOOeHHOCTH (M TOCTOMHCTBA, M HEJJOCTATKH)
PET'YJIIPHOU cetku:

*IPOCTO CTPOUTCS

nMeeT HeOOJIbIIOE YHCIIO BOKCENei

*IUI0XO0 CIPABISETCA C IYCTHIM IPOCTPAHCTBOM
*TpeOyeT MHOTO MaMATH

3¢ (HeKTHBHO pa30oUBaET MIIOTHYIO T€OMETPHIO
4.Yxaxute 0cOOEHHOCTH (1 JOCTOMHCTBA, U HETIOCTATKH )
WEPAPXUYECKOM cetku:

MIPOCTO CTPOUTCS

*uMeeT HeOOJIbIIIOE YHCIIO BOKCENEei

*XOPOIIO CIIPABIISETCS C IYCTHIM MPOCTPAHCTBOM
*3¢(hekTUBHO pa30bUBaET IUIOTHYIO TEOMETPHIO

5.B CUDA, B TekcTypHOI maMsITH HOpMaIu3anus
KOOpAMHAT 3TO 4TO?

BEIpAaBHUBAHHE TEKCTYPHI — T.€ TIPUBE/ICHUE €€ K
paBHOMY pa3Mepy o 000MM KOOpAWHATaM
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MIPUBEICHUE ABYXMEPHBIX KOOPIUHAT K OJJHOMEPHBIM —
T.€. JINHEUHBIM

*MpuBeIeHNE LEIOYUCICHHBIX KOOPAUHAT K hopMe
I1aBarolle Toukoi B auanasone ot 0 1o 1

6.Yto npoucxoaut B CUDA npu Point punbrparuu
HOPMAJTM30BaHHBIX KOOPJIWHAT B TEKCTYPHOU NaMSITH?
Oepércs cpeHee 3HaUeHUEe MeXy Onmbkammmu texel-
amu

nenaercsi OunuHeitHas QuIbTpalys 3HaueHu i
Onmmxaimux texel-oB

*0epércst 3HaueHue OmmKaimero texel-a

7.9to npoucxoautr B CUDA npu Wrap npeobpazoBanuu
HOPMaJIN30BaHHBIX KOOPJIUHAT B TEKCTYPHOU NaMsITH?
KoopauHaTa 00py0aeTcs Mo rpaHuIam

KOOpJIuHaTa OOHYIsIeTCs

*KOOpMHATA 3aBOPAYHUBACTCS B JOITYCTHMBIN JHANa30H
KOOpJMHATA MEePEXOANUT Ha CIEAYIOUIYIO TEKCTYPY

3HaTh: METO/IbI pelieHus
YHCIICHHBIX MaTeMaTH4eCKUX
3a7ja4 Ha MapajjieJIbHBIX CHCTEMax
u GPU

1.Kaxkoit merona pemenust CJIAY sBnsiercs He
UTEPALIOHHBIM

Sxobu

3ennens

*Taycca

3HaTh: TEXHOJIOTHIO
nporpammupoBanusi CUDA

1. Hanmmmmwmre, kak opranu3oBath uTo0bI 3a1aua B CUDA
BBITIOJIHSAIACH IBYX-MEPHOH CeTKON 4X3 U3 TPEXMEPHBIX
6mokoB 8x8x4

2.Kakoii ¢pyHKIunei 3arpyxatTcst JaHHbIC B
KoHcTaHTHYIO namsats B CUDA?

cudaMalloc

cudaGetDeviceProperties

cudaMemcpy

cudaMemcpyHostToDevice

*cudaMemcpyToSymbol

3.YkaxuTe, B KaKOW MaMsITH MOTYT XPaHUThCS
JoKanbHbIe epeMeHHble QyHKIuu-sapa B CUDA:
*peructpoBas (register)

*nokanpHas (local)

pasnensemas (shared)

robanpHas (global)

4.113 yero cocrout grid B CUDA?

13 NTOTOKOB

13 BapIioB

*13 GJI0KOB

u3 GyHKIUH

U3 3a/1a4

5.Kakoil pynkiuei pukcupyercst BpeMsi HaCTYIIICHUS
cobpitust B CUDA?

*cudaEventRecord

cudaEventDestroy

cudaEventElapsedTime

cudaEventCreate

cudaEvent _t

6.Kakas crpykrypa nanasix CUDA 3anaércst Tunom
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long4?

MaccuB U3 4-X 3JIeMEHTOB TuIa long

*4-x MepHas OJIMHOYHAs TIEpeMEeHHas ThMa long mo ocsm
X,Y,Z,W

OJIMHOYHAS IEPEMEHHAs THIA long YeThIpEXKPATHOM
TOYHOCTH

OJIMHOYHAS TIEPEMEHHAs THIA long 4eThIpEXOaTOBOTO
pa3mepa

7.YkaxuTe (MHOKECTBEHHBIN BBIOOD), B KAKOW MaMSTH
MOJKET pacIoyiaraTbCsi IepeMeHHast, KOTopas J0JHKHA
OBITh TOCTYITHA pPa3HBIM IIOTOKAM OJIHOTO OJIOKA B
CUDA:

peructpoBas (register)

nokanbHas (local)

*paznensiemas (shared)

*rmob6anpHas (global)

8.Uto Takoe coalescing 8 CUDA?

*00BeAMHEHHBIN 3aIPOC HA YTCHHUE/3AICh TAMSTH
MHOKECTBOM ITOTOKOB B OJI0KE

KOH(QUIMKT TIPU OJJHOBPEMEHHOM 3aIpoce Ha
YTCHHE/3AITUCH TAMSATH

paboTa ¢ MaMsAThIO BBIICICHHOTO TUNIAHUPOBIIUKOM
MOTOKA

CHHXPOHHAs paboTa MHOXKECTBA IIOTOKOB 110 00pabOTKH
MacCUBOB

3HaTh: TEXHOJIOTHIO
nporpammupoBanusi OpenCL

1.Ykaxute, Kakiue OCHOBHbIE Mojienu ecTh B OpenCL:
*mamsTu

*HUCTIOMTHEHUS

*IporpaMMUpPOBaHUS

*atdopmbl

JTAHHBIX

2.C momoIIpio Kakoi (PyHKITUU TTOJIY4ar0T CIIUCOK BCEX
ycTpoicTB 3ananHoro tuna B OpenCL?
clGetPlatformIDs

*clGetDevicelDs

clGetDivicelnfo

clGetPlatformInfo

3.Ykaxwure, 4TO BXOAUT B KOHTEKCT HCIIOTHEHUS
OpenCL:

*sapa

JpaiiBepsl

*ycTpoiicTBa

*0OBEKTHI MAMSITH

*00BEKTHI IPOrpaMM

4.Yxaxure, uro sBisgercs oobexkramu namsata B OpenCL:
*CoMIUIEpBI

*n300paxeHus

MacCCHBBI

*Oydepsl

5.Vkaxure, Kakas IaMsATh U3 CIIUCKA UMEETCs B MOJIENIN
mamsita OpenCL:

*rnobanpHas
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*TOKaJbHas
perucTpoBas
*KOHCTaHTHAs
accolaTUBHAS

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CIu
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 40
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEIHLHO" BBICTABIISETCS
€CITU 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJOBIETBOPUTEIBHO" BBICTABIISACTCA
€CJIM 3aJ]JaHue BBITIOJHEHO HEBEPHO WJIM MTPEUMYIIIECTBEHHO HE BHITIOJIHEHO
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COJIEP)KAHUE OLIEHOYHBIX CPEJICTB TIPOMEXYTOYHOMN ATTECTAIIUA

2 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. 1. MNporpammupoBaHue ycKopuTenel Ha rpadpudeckmx npoueccopax NVIDIA. TexHonorus CUDA n eé
naeonorma. OcHoBHble ocobeHHocTU yckopuTena GPU. Tunol namatn 8 NVIDIA CUDA u nx
0co6eHHOCTU. KOHCTaHTHas U TEKCTYpHasa NamATb

2.

3. 2.MNapannenbHoe pelleHne cUcTemM AMHENHbIX anrebpandeckmx ypaBHeHun. MeToabl laycca, 3eiigens
n Akobun

IIpoueaypa nposenenust
[ToaroroBka 45 MuHYT. YCTHBIN OTBET IO OMIIETY C ABYMS TEOPETUUECKUMH BOIIPOCAMU

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

1. Komnerenuuss/Muankarop: UJI-1nk-1 JleMoHCTpUpyeT 3HaHUE NPUHLUIIOB IPOEKTUPOBAHUS
OBM, MUKpONPOLIECCOPHBIX CUCTEM U BBIYMCIUTEIBHBIX CUCTEM

Bonpocsl, 3aganus
1.Ctpykrypa yckoputens Ha rpadpuueckux npoueccopax NVIDIA. Texnonorus CUDA u e€
uaeonorus. Mepapxus norokoB CUDA. ®ynkuus-aapo. Beimonnenune sapa na GPU. Beizos
a1pa
2.Ctpyktypa yckopurens Ha rpaduueckux nporeccopax NVIDIA. Tuns mamstu 8 NVIDIA
CUDA u ux Haznauenue. @ynkuuu B CUDA u ux cneuudukatopsl. UaeHTndukaius notoka
B anpe. Shared memory u coalescing

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.VkaxuTe, B KaKoil MaMaTl MOTYT XpPaHUTBCS JIOKAJIbHbIE IEPEMEHHbIE PYHKIIMU-S/Ipa B
CUDA:
OTBeThI:
peructpoBas (register)
nokanbHag (local)
paznenseMas (shared)
rinobanpHas (global)
BepHsiit oTBeT: B perucTpoBoi U JIOKaJIbHOU

2. Komnerenuusi/Muaukarop: NJI-3nk-1 OcymecTsiseT pa3paboTKy anmapaTHbIX U
IIPOrPaMMHBIX CPEJCTB Pa3JINYHOIO Ha3HAYEHUS B COOTBETCTBUU C TEXHUYECKUM 3aJaHUEM

Bomnpocsl, 3aganus
1.ITporpammHoe oOecrieueHre BHICOKOTPOU3BOIUTENbHBIX BEIYUCIUTEIBHBIX CUCTEM -
CUCTEMHOE, MPUKJIAJHOE U HHCTPYMEHTAIbHOE. Y POBHH CUCTEMHOT'O MPOTrPaMMHUPOBAHHUSI.
Knaccer yposaeii [10. 3anaun cucremHoro nporpammupoBanus. [Ipobiaemsl pazpaboTku
npukiagHoro [10
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2.IIporpammHOe 0OecriedeHrne BEICOKOMPOU3BOIUTENLHBIX BEIUUCITUTEIBHBIX CHCTEM -
CUCTEMHOE, MMPUKIIAJHOE U MHCTpyMeHTanbHoe CpeicTBa CUCTEMHOIO ITPOrPaMMUPOBAHHUS, UX
JOCTOMHCTBA U HenocTaTku. [Ipobiemsl paspaboTku npuknagaoro [10

3. Texnonoruss CUDA u e€ uaeonorus. TpaccupoBka nydeil. [louck nepeceyenus jyqa u
TpeyrojbHUKa. PeryispHas u nepapxudeckasi CETKU

4 IlapannenpHoe pelIeHUE CUCTEM JIMHEHHBIX areOpandeckux ypaBHeHui. Metonbl ["aycca,
3etigens u SIxoou

MartepuaJbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUI

1.0O6paTHas TpacCHpOBKa Jy4eid, 3TO 4TO?
OTtBeTsI:

TPaCCUPOBAHUE YUY€l OT UCTOYHHUKA CBETA K IIPUEMHUKY

TpaccUpOBaHME Jy4eil OT MPUEMHHUKA CBETA K UCTOUYHUKY

TPACCUPOBAHUE OTPAKEHHBIX JTy4eHl K IPUEMHUKY
BepHnblii oTBeT: TpaccupoBaHHe Jyyeil OT IpUEMHUKA CBETA K UCTOYHUKY

2.Vkaxute 0cO6EHHOCTH (M TOCTOMHCTBA, U Hepoctatkn) PEIYJISIPHOM cerxu:
OTtBeTsI:

IIPOCTO CTPOUTCS

uMeeT HeOOIIbIIIOe YHCIIO BOKCENei

IJIOXO CIPABJISAETCS C MYCTHIM IIPOCTPAHCTBOM

TpeOyeT MHOTO MaMsITH

3¢ (eKTHBHO pa30UBACT IUIOTHYIO TEOMETPHIO
Bepwbiii otBeT: [IpocTo cTpoHTCs, HO IIIOXO CIPABISIETCS C MYCTHIM MPOCTPAHCTBOM U
TpeOyeT MHOTO TaMSITH

3. Komnerenuusi/Muaukarop: M/I-2pnk-1 [Ipemiaraer u 000CHOBBIBAET MEPCIEKTUBHBIE
TEXHUYECKUE PEIICHUS B 00JIACTH MTPOCKTUPOBAHUS BRIUMCIUTEIHHBIX KOMILJIEKCOB, CUCTEM U
cerei

Bomnpocel, 3axanus
1.ITporpammupoBanue yckoputesnei Ha rpaduueckux npoueccopax NVIDIA. TexHonorus
CUDA u e€ uneonorus. OcHoBHble ocodeHHocTH yckoputenast GPU. Tunel namsatu B NVIDIA
CUDA u ux ocobennoctu. KoHcTaHTHas U TEKCTypHas aMsATh
2.IlporpammupoBaHue yckopuresnei Ha rpagpuyeckux npoueccopax NVIDIA. dynkuus-aapo.
Bremonnenue sapa Ha GPU. Iloaroroska k BbI30By siapa. Bemonnenue sapa Ha GPU. Be13oB u
3aBeplIeHNEe BbIoJHEHus sapa. [lonstue warp-a u coalescing-a
3.BemonHenue u B3aumoseicteue notokos sapa B CUDA. Mepapxus norokos CUDA.
Jo6asnennsle Tunsl CUDA. O6bsBnenue Grid. Beizos aapa. Unentudukanus noroka
4.KouncrantHas namsate GPU. Jlo6aBnennsie Tunsl CUDA. Tekctypsl B CUDA.
Hopmanuzanus u npeoOpazoBanue koopauHaT. @uibTpanus U npeoOpa3zoBaHue JaHHBIX
5.Cranpapt nporpaMMupoBanus rereporeHssix BeruucieHnii OpenCL. Crangapt OpenCL.
Ocnosnble ocobennoctr OpenCL. Monens minatdopMel. Monens BoiliosiHeHUs. Moenb
namsaTH. Mozenp BbIIOIHEHNS

MatepuaJsl 1JIs1 IPOBEPKHU OCTATOYHBIX 3HAHUM

1.Vkaxure, kakue ocHOBHbIE MozieH ecTb B OpenCL:

OtBerTsI:
naMsATH
VICITOJTHEHUS
[IPOrpaMMUPOBaHUS
m1aTGopmbl
JAHHBIX

Bepnpriii otBet: [InaTdopMel, mporpaMMUpOBaHUS, UCIIOJTHEHUS U TaMATH
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II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 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 sHanus: Pabora BeIOTHEHA B paMKax "moporoBoro"”
ypoBHsi. OCHOBHAsl 4acThb 3a/laHus BBIMIOJIHEHA BEPHO. HA BOMPOCHI YIITyOJIEHHOTO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa He BHIMOJHEHA WK BBITOJTHEHA
MPEUMYIIECTBEHHO HETPABUIHLHO

1I1. IIpasuna évicmaenenun umo2060i OUEeHKU no Kypcy
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