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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Hucournmaa b1.B.10 ITIporpamMmMmupoBaHue Jjist TeTepOreHHbIX BBIYMC/IUTE/TIbHBIX CUCTEM OTHOCUTCS K
yacTtH, hopMupyemMoli yuacTHUKaMH 006pa30BaTe/IbHbIX OTHOIIIEHHH 00pa30BaTe/IbHOM MPOrpaMMBbl.

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

dopmMupyemMbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI\MH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{M U N0 AMCLHMILIMHE KOHTPOJIs MPOMEe)XyTOUHOMH
(xog, coZlep>KaHue ycrieBaeMoCTH arrecTanum
VHAWKATOpa)
ITIK-4: Cnocobex IIK-4.1: 3Haem munosble IIK-4.1: Tecm
npoekmupoeanb peweHust, bubauomexu 3Hamb apxumexkmypy u 3adaHus 3quém:
npoepammHoe npo2pammHbIx Modyseli, npuHYyuUnb! pabombi 3adauu
obecneueHue
WaboHbl, KAACChbl 066eKMo8, | 2paguueckux npoyeccopos; Koumpormsiee
ucnosib3yemble npu aonpocot
paspabomke npo2pammHo20 IK-4.2:
obecneueHust
3Hamb cogpemeHHble N0OX00bl K
ITIK-4.2: 3Haem memoObl u
paspabomke, aHanusy u
cpedcmea npoeKmupo8aHust
p om/iadke NPO2PAMMHBIX CUCTEM
npoepammHo2o obecheyeHust
poep Ha GPU.
IIK-4.4: Ymeem
ucnonbL308amb
cywecmeyioujue munogbie 11K-4.4:
peweHust U WadaoHbl Ymemb oyerusamb
NPOeKMUPOBAHUS yenecoobpasHoCmb npuMeHeHust
npozpammuozo obecneuenus  |2Paduueckozo npoyeccopa o1a
pewleHUAA KOHKpemHbIX
NPUKAAOHbIX 3a0ay;
3. CTpyKTypa U cojepKaHHe AUCIUILIUHbI
3.1 TpyAa0eMKOCTb AUCLUII/IUHBI
oyHas
O011as Tpy/J0eMKOCTB, 3.e. 2
Yacos 1o yue0HOMY IJIaHY 72
B TOM UHCJIe
ayAUTOpPHbBIE 3aHATHA (KOHTAKTHasA padoTa):
- 3aHATHSA JIEKI[HOHHOT'0 THIIA 16
- 3aHATHSA CEMHHAPCKOr0 TUMA (MPaKTHYeCcKue 3aHATHS / TabopaTopHbIe PadoThi) 16
- KCP 1
caMocTosTe/IbHaA padoTa 39




ITpomekyTouHas aTrTecTanys

3auét

3.2. CozepxaHve JUCHUIIUHDI
(cmpykmypupoeaHHoe no memam (paszdenam) C yKa3aHueM OmMee0eHHO20 HA HUX Ko/auyecmed

aKkaoeMuuecKux uacos u 8uobl yueOHbIX 3aHsimuli)

HanmeHoBaHMe pa3jienioB U TeM JUCLUILUIMHBI Bcero B TOM UHC/Ie
(uacer)
KonTakTHas pabora (pabota Bo
B3aMMOJEeNCTBUY C NperojjaBaresieM),
Yachbl U3 HUX
3ausaTUS CamocTosiTesibHast
CeMHUHapCKOro paGora
3aHATHA THMA o0yuyarowerocs,
JIEKLJIOHHOTO | (TpaKkThyeckue | Bcero Hacel
THUMa 3aHATHsI/1abopa
TOpHBIE
paboThl), yacel

0 0 0 0 0

0 ¢ o o) o

0 0 0 0 0
BBejieHre B BBIUKC/IEHNs 0011IeT0 HasHaueHUst Ha GPU 15 3 3 6 9
Beegenue B apxutektypy GPU 12 3 3 6 6
Aspik CUDA C 12 3 3 6 6
Onrumuzanst npuioxkenuit Ha CUDA 12 3 3 6 6
Vcrnonb3oBaHue cTaHAapTHIX 6ubnmuorek CUDA 10 2 2 4 6
[IporpammupoBaHue C UCrob30BaHueM TexHooruu OpenCL 10 2 2 4 6
Arrecranus 0
KCP 1 1
HWroro 72 16 16 33 39

Beezenue B BEIUKC/IEHMs 0011ero Ha3HaueHust Ha GPU

Copiep>kaHue pa3/ie/ioB U TeM JUCIUILTHHBI

Bgenenue B apxurektypy GPU
A3k CUDA C
Ontumunsanys npuioskeHut Ha CUDA

Vcnonb3oBanue ctaHaapTHbIX 0nbmotek CUDA
[IporpammupoBaHue € UCMOJb30BaHKWeM TexHO10ruu OpenCL

4. YueGHO-MeTOfUUeCKOe 00ecrieueHre CaMOCTOSITe/IbHON PadoThI 00yUaromuxcs
CamocrosiTenibHas paboTa 00yuyarOL[UXCS BK/IOUaeT B CeOsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM U

3djdHUAM U1 TeKYILIEero KOHTPOJIA U HpOME)KYTOqHOﬁ dTTeCTaljvy I10 UTOraM OCBO€HHA OUCHMIT/IMHBI

MPUBEJEeHHBIM B II. 5.

Henncenko M. B. [IpuMeHeHMe pacripe/ie/ieHHbIX BEIUMC/IUTE/IBHBIX CUCTEM U TeXHOIOTUM cuda st

MO/ie/TMpOBaHus (PM3NUECKHX MPOLeCcCOoB : yueOHO-MeTonuecKoe ocobue / [lenucenko M. B.,

MymnsieB B. O., Caranun A. M. - Hwkuuii Hosropog : HHI'Y um. H. U. JlobaueBckoro, 2017. - 81 c. -
PekoMeH/I0BaHO MeTOAMUYEeCKOW KoMUCCHel (r3nueckoro gakysbTeTa /sl CTy/JeHTOB U aClTUpaHTOB
HHI'Y, obyuatompxcsi mo HarnpassieHUsiM oAroToBky 03.03.02 «®wusnkar», 11.03.04 «DneKTpoHuKa 1




HaHo3/1eKTpoHUKa» 1 09.03.02 «HpopMaIoHHbBIe CUCTEMBI U TEXHOJIOTUW». - BUOIHUOTP.: AOCTYITHA
B KapTouke KHUTH, Ha caiite OBC Jlanb. - Knura u3 komnekiyu HHI'Y um. H. U. Jlo6aueBckoro -
Nudopmaruka.

5. @®oHJA OLEHOYHBIX CPEJCTB /I/Ii TEKYIero KOHTPO/IA YCIeBaeMOCTH W HNPOMEXYTOYHOM
aTTecTali Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HEOOXOAUMBIE /I OLEHKH Pe3y/JbTaTOB 00yuyeHHs NPH HPOBeJeHHH

TeKYILero KOHTPOJIsl yCIieBaeMOCTH C yKa3aHHeM KpUTepHeB X OLleHUBaHMSA:

5.1.1 TunoBble 3ajaHus (oneHouYHOe cpeAcTBO - TecT) A1l OLEHKH C(HOPMHPOBAHHOCTHU
komnerennu ITK-4:

1. RAM namsTh COBpeMeHHbIX TpadruuecKrx MpoLieCcCOpPOB:

a. PasMelleHa otenbHO OT OCHOBHOU mamsatu CPU
b. CoBmeirjeHa ¢ RAM namsiteto CPU
c. Bo3MoxkHbI 06a BapriaHTa

Kputepun oneHuBaHus (0L{eHOUHOEe CPeACTBO - Tecr)

Orjenka KpuTtepuu orjeH1BaHuUs

3aUTeHO Bbann ot 51 go 100%

He 3auTeHo Bann menee 50 %

5.1.2 TunoBble 3ajaHusi (OLleHOYHOEe Cpe/CTBO - 3afaHMsA) /Il OLleHKH C(hopMHPOBaHHOCTH
kovmerennuu ITK-4:

BrImosHUTE peanusaluio ajroputma pernenus 3agaur Ha GPU c ucrnonb3oBaHiem
texHonorur CUDA (6o OpenCL):

1. CkasisipHOe YMHOKeHUe BeKTOPOB;

2. YMHOXXeHUe MaTpULIbl Ha BEKTOP;

3. IIpocTtoe yMHOKeHUe MaTpuLy;

4. bnouyHoe yMHOXeHHe MaTpULI;

5. UucneHHOe BbIUMC/IeHWe UHTerpajia MeTOL0M IPSAMOYTO/IbHUKOB;

[TpoBepUTh KOPPEKTHOCTH pe3y/bTaToB. CpaBHUTE BpeMst paboTsl anroputMa Ha GPU co Bpemenu
paboThI Ha IIEHTPA/TbHOM IPOLIeCCOPE.

KpuTepun onjeHuBaHus (OL{eHOUYHOE CPEACTBO - 3ajJaHus)

Orjenka KpuTtepuu orjeHuBaHUs

3a4TeHO BrinonHeHa OCHOBHas 4YacThb 3aJdHHs, BO3BMO>XHO C He3HAUMTe/IbHEIMU HeJljoueTaMu




OueHka Kputepuu orieHuBaHUs

He 3a4TeHO BEbIo/HeHO MeHee OJI0BUHBI 3d/ldHNs, eCThb CyIleCTBEeHHbIe HeJOUEeThI

5.2. OnucaHue MKaJl OIeHNBAaHUA Pe3y/IbTaToB 00yuyeHHs 10 JUCIUIIMHE ITPH MPOMEe)XyTOYHOMH
arTecTanuu

IITkana oneHUBaHUsI C)OPMHPOBAHHOCTH KOMIIeTeHLINMI

YpoBeHn
b
chopmu Hey/I0BJIETBOP | Y/AOBJIETBO OouYeHb
TJIOXO0 XOpOLIOo OT/INYHO TPEBOCX0/{HO
POBaHH HMTEe/IbHO pUTe/ILHO XOpo1Io
oCcTH
KoMIeT
eHIuit
(uHANK
aropa
AOCTHIK He 3aYTeHO 3auTeHO
eHus
KoMIet
eHIHI)
YpoBeHb
OtcytcTBHE YpoBeHb poset
o . 3HaHU B
3HaHUU MuHnManeH | 3HaHUM B oGBeme YpoBeHb
TeopeTHYecKoro 0 obneme, ’ 3HaHUH B
YpoBeHb COOTBETCTBY YpoBeHb
Marepuara. ” JIOMYCTUMBI | COOTBETCTBY obbeme, o
3HAHUM HIDKe " 0111eM 3HaHUH B
HeBo3MO>KHOCTB 1l ypoBeHb 1o11eM COOTBETCTB
MHHHMAa/bHBIX - riporpamMme obneme,
3HaHUS | OLIEHWUTb MIOJHOTY o 3HaHUM. rporpamMme yiolieM
o TpeboBaHUH. TIOJITOTOBKH TIpeBBIIIAOLIe
3HaHUI JonyleHo MOJTOTOBKH! rporpaMme
Hmenu mecto . JomyieHo M MporpamMMy
BCJ/Ie/ICTBUE MHOTO . Jomy1eHo MOATOTOBK
rpy6ble omMOKH HECKOJIbKO TOATOTOBKHU.
OTKasa HerpyobIx HECKOJIbKO u. Ommbok
HecylecTBe
obyyarorerocst T omboK HerpyobIx HHEIX HeT.
oTBeTa oInb0oK
ormbok
IIpogemoHc
TPUPOBAHBI
IIpogemoHc PHp
IIpogemoHc | Bce
[IpogemoHC | TpupoOBaHbI
TPUPOBaHbl | OCHOBHBIE
TPHUPOBaHBI | BCe
BCE yYMeHHsI. ITpogemMoHcTp
OCHOBHBIe OCHOBHBIE
OtcyTcTBUE OCHOBHBIE Perenst HMPOBaHkbI BCe
ITpu perennn yYMeHUsI. YMeHUSI.
MHHUMa/IbHbIX YMeHUSI. BCE OCHOBHBI®
o CTaH/IapTHBIX PeruieHsl Peruens! Bce
YMeHHH. PelrteHsl Bce | OCHOBHBIE YMeHUSI.
3a7lad He THUIOBbIE OCHOBHbIe
HeBo3M0XXHOCTB OCHOBHBIE 3a/iauu C Perens! Bce
MPOJIEMOHCTPUP | 3afauu C 3ajlauu C
OLIeHUTDb Hanuue 3a7lauml. OTZeNbHBIM | OCHOBHEIE
Ymenus o OBaHbI HerpybbIMU | Herpy6bIMU
yMeHHU BemmonHeHs! | U 3ajlaun.
OCHOBHbIE omMOKaMH. | OLIMOKAMHU.
BCJ/Ie/ICTBUE BCe 33/laHUsl | HecyllecTB | BoimosHeHbI
ymeHust. imeu | Breinonsens! | BeinosnHeHb!
OTKasza B TIOJIHOM €HHBbIMU BCe 3a/laHus, B
MecTo rpyObie BCE BCe 3a/IaHust
obyuaroiierocs ot obbeme, HO | HeJoueTaM | TOJHOM
oImoKH 3aZlaHuis, HO | B TIOJTHOM
oTBeTa HEKOTOpbIe U, obbeMe 6e3
He B obbeme, HO
c BBITIO/THEH HeJ|04eToB
TIO/THOM HeKOoTopble
HefjoueTaMH | bI BCe
obbeme c
3ajlaHys B
He/loueTaMu
TO/THOM
obbeme
Nwmeetcs
OtcyTcTBHE IIpogemoHC IIpogemoHc
MHHUMaJbH IIpogemoHc
6a30BbIX ITpu pereHNN o TPHPOBaHbI TPUPOBAHBI
bl Habop TPHPOBAHbI IIpogemoHCTp
HaBBIKOB. CTaH/|apTHBIX 6asoBble HaBBbIKU
HaBBbIKOB 0a3oBbIe HWpOBaH
HeBo3MO>KHOCTb 3ajlad He HaBBIKU TIPA npu .
b0 ¢ HaBBIKY IIPA TBOPYeCKHUH
OLIeHWTb Ha/luue | TPOAEeMOHCTPUP peleHUn pereHnu
HaBbiku perIeHust pelLeHnr TIOAXOZ, K
HaBbIKOB oBaHb! 6a30BbIe CTaH/|apTHbI HecTaHAapT
CTaH/lapTHEI CTaH/|apTHBI pelIeHHI0
BCJ/Ie/ICTBUE HaBbIKU. VMenu X 3afia4 C HBIX 33/jau
X 3a/lau C X 33724 Oe3 HeCTaH/apTHbI
OTKaza MecTo rpy0Obie HEKOTOPBIM 6e3
HEeKOTOPbIM omuboK u X 3a/iau
obyuarorerocsi Ot | OIUOKH u OIMOO0K U
u He/|0YeToB
oTBeTa He/loueTaMu HeJJ04ueToB
He/0ueTaMHu




Ixana OLl€eHUBAHUA ITPU HPOME)KYTOHHOﬁ aTTeCTalunu

OneHka YpoBeHBb NOJrOTOBKH
TPEBOCX0/{HO Bce KommeTeHIMM (YacTW KOMITeTeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa
JUCLIMIUINHA, COpPMUPOBAaHBI Ha YpPOBHe He HIDKe «IIPeBOCXOAHO», IMPOJeMOHCTPHUPOBAHbI
3HaHUS, YMeHWsl, B/afieHusi [0 COOTBETCTBYIOLMM KOMIIETEHL[USIM Ha YPOBHe BBbIlIe
TIpe/iyCMOTPEeHHOT0 TIPOrpaMMoi
OT/INYHO Bce xkommeTeHIMM (YacTd KOMITETeHIMH), Ha (OpMHUpOBaHMe KOTODLIX HarpaBjeHa
JUCLIUIIIMHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKe «OTJIMYHO».
3AUTeHO OuYeHb XOpOII0 Bce xommnereHUMM (Y4acTM KOMIIeTeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpaB/eHa
JUCLIIUINHA, ChOPMHUPOBAHBI HAa YPOBHE He HIDKE «0UeHb XOPOLIO»
XOpOo1110 Bce xkommeTeHIMM (YacTd KOMITETeHIMH), Ha (OpMHUpOBaHMe KOTODLIX HarpaBjeHa
JUCLIUIUIMHA, COPMHUPOBAHBI HAa YPOBHE He HIDKE «XOPOLIO».
yJAoB/IeTBOpUTeNb | Bce kommereHiy (W4acTé KOMIIeTeHLMH), Ha ¢OPMHMPOBaHHe KOTODBIX HarpaB/ieHa
HO [IUCLIMIUINHA, C)OPMUPOBaHbI HAa YPOBHE He HIDKE «Y/IOBJI€TBOPUTEILHO», MPU 3TOM XOTs ObI
0[1Ha KOMITeTeHL{isi ChOpMHUPOBaHa Ha YPOBHE «YZIOBJIETBOPUTEIHEHO»
HeyjoBeTBopure | XoTs Obl 07Ha KOMITeTeHLMs CHOPMHUPOBaHA Ha YPOBHE «HEY/[OBIETBOPUTEIBHON.
JIBHO
He 3a4YTeHO
TJIOX0 Xots 66 0ZjHa KOMITEeTeHL{UsI CHOPMHUPOBaHa Ha YPOBHE «ITJIOX0O»

5.3 Tunosblie KOHTPOJ/IbHbIE€ 3dJdHHA HW/IH HHbI€ MaTepHd/ibl, H606X0}I[I/IMBIE AJIsA OLl€éHKH
pe3y/bTdTOB 06y‘-IEHl/Iﬂ Had HPOMQ)KyTO‘—IHOI‘/'I dTTeCTallUl C YKd3dHUE€EM KPpUTEpPpHEB HX
OIl€eHUBAHUA:

5.3.1 TunoBble 3ajaHusA (OLleHOYHOE CPeACTBO - 3ajfauM) /A OLeHKH C(hOPMHPOBAHHOCTH
xkomnerenuuu [1K-4

3azaua 1.

BBIMOMHUTL peanu3aljiio arOpUTMa CKaIIpHOTO YMHOKeHHs1 BeKTOpoB Ha GPU ¢ Mcrno/b30BaHHUEM
texHosorud CUDA. TIpoBepuTh KOPPEKTHOCTD Pe3y/IbTaTOB

KpuTepuu onjeHuBaHus (OLleHOUHOE CPeJCTBO - 3a/|auH)

Orenka Kputepun orjeHMBaHUA
3a4uTeHo Peanusanys anropyurMa JjaeT KOppeKTHbIEe pe3y/bTaThbl
He 3a4TeHO AJITOpUTM He peai30BaH UK COZIEPKUT OLLIMOKU

5.3.2 TumnoBbie 3apaHus (ouLeHOUHOe CPeACTBO - KOHTpO/bHBbIE BOMPOCHI) [ OLEHKHU
chopmupoBaHHocTH KomnereHuu [1K-4



1.

FETepOFeHHbIe BbIUMC/IeHMs. THUIIbI YCKOPI/ITEHEﬁ AJIs TeTePOreHHbIX

BBIUUCJ/ICHUH.

2
3
4
5
6.
7
8
9

. MeTozibl ¥ TEXHOJIOTMH [IJ1s1 IPOrPaMMKPOBaHMs Ha rpauuecKux nporieccopax.
. ApxurekTypa rpaduueckux nporjeccopos oT NVidia. Ob1ijee orvcanue.
. Mlepapxusi namsiTi rpaduyecKux mpoLeccopos.

. Texnonorusg CUDA. Host API.

Texnonorus CUDA. [IporpammupoBanue Ha ctopoHe GPU.

. Texnonorus CUDA. Mepapxus namaTu.
. [Toxpoae! K onTruMu3auyu npunokennd Ha CUDA.

. OnTumarbHbIe mab/10HBI 0cTyTa K namsatd Ha GPU (pa3pensiemotit u

r71006a/TbHOM).

10. Bubmmorteka cuBLAS.

11. Bubmuoreka cuFFT.

12. Bubmioreka cuRAND.

13. Bubmioreka cuSPARSE.

14. Texnosorusi OpenCL. Host API.

15. Texnosiorus OpenCL. [IporpammupoBanue Ha ctopoHe GPU.

16. Texnonorus OpenCL. Mepapxus namsaru.

Kputepuu oneHnBaHus (0LieHOYHOe CPeACTBO - KOHTPO/IbHBIE BOIIPOCHI)

Onenka KpuTtepun orjeHMBaHUs

3a4UTeHO CTy,Z[EHT OTBEeTHJI Ha 6OJ'ILH_IYI-O YaCTb BOIIPOCOB BO3MOXHO C HE3HAUYUTE/JIbHBIMU HEA0UYEeTaMU.

He 3a4UTeHO

ITpu oTBeTe CTYJEHT JOMyCKaeT rpyOble OLIMOKK B OCHOBHOM MaTepHase v PelieHu!
CTaH/APTHBIX 3a/au.

6.

YueoHo-MeToANYecKoe U HHGOPMaLMOHHOE 00ecreueHHe AUCHUIIMHBI (MOJYJIA)

OcHOBHasi iuTeparypa:

1.

OcHoBbl paboTsi ¢ TexHonorueit CUDA / BopeckoB A.B., XapiamoB A.A. - Mockga : [IMK-nipecc,

2010., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=636496&idb=0.

2.

Cangepc Ix. Texnonoruss CUDA B npumepax: BBeZleHHe B IPOrpaMMHUPOBaHUe rpaduueckrx

ripotieccopoB : MmoHorpadusi / Canzepc Ix.; Ksangapot 3. - Mocksa : [IMK-npecc, 2013. - 232 c. - ISBN
978-5-94074-889-2., https://e-lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=772935&idb=0.



[ononmHuTebHAs TUTEpaTypa:

1. CUDA Fortran /st UH)KeHepOB ¥ HayUHbIX pabOTHUKOB. PekoMeHpaLuu 1o 3¢deKTuBHOMY
nporpammupoBaHuio Ha s3bike CUDA Fortran / Pyt I'., ®datuka M. - Mocksa : JJMK-mipecc, 2014.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=647214&idb=0.

2. Nenucenko M. B. [IpuMeHeHre pacripe/ie/ieHHbIX BBIYMCIUTE/IbHBIX CUCTEM U TeXHOJIOrUM cuda Aist
MO/Ie/TUPOBaHUs (hHU3UUECKUX TTPOLIECCOB : yuebHO-MeToAMuecKoe rmocobue / Jenrcenko M. B., MyHsieB
B. O., Catanun A. M. - Hwkuuii Hoeropog : HHI'Y um. H. 1. JlobaueBckoro, 2017. - 81 c. -
PekoMeH/10BaHO MeTOAMUeCKOM KoMUCcHel (r3nueckoro dakyabTeTa /sl CTYAeHTOB U aClIMPaHTOB
HHTI'Y, obyuatoruxcs 1o HaripaseHusiM 1ioarotoBku 03.03.02 «Pusukar», 11.03.04 «DyieKTpoHUKa U
HaHo1eKTpoHuKa» U 09.03.02 «HpopMalMOHHbBIE CUCTEMBI U TEXHOIOTUW». - BUOIMOTD.: IOCTYITHA B
KapTouke KHUTH, Ha caiiTe IbC Jlanb. - Knura u3 konnekuynu HHI'Y um. H. U. JlobayeBckoro -
Wnudopmaruka., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=729718&idb=0.

[TporpammHoe obecrieueHue v IHTepHeT-pecypcChl (B COOTBETCTBUH C COJiepKaHWeM JIUCLIUTTUHBI):

CUDA Toolkit: https://developer.nvidia.com/cuda-downloads (cBo6ozaHO0 pacripoctpansiemoe I10,
nmuteH3us: http://docs.nvidia.com/cuda/eula/index.html)

7. MaTepHua/IbHO-TeXHHYeCKoe ofecreyeHUue JUCLUIIMHBI (MOY /1)

YueOHble ayIUTOPUM [I/Is TIPOBeJIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBIX 00pa30oBaTe/bHOU
MPOrpaMMOM, OCHaIlleHbl MYJIbTUMEeJUNHBIM 000py/JoBaHMeM (TPOEKTOp, 3KpaH), TeXHUUeCKUMHU
cpeAcTBaMU 00yYeHHs, KOMITbFOTEpaMH.

[TomerrieHusi 711 CaMOCTOSITENTBHON pabOThl 0OYYAKOIUXCsl OCHAIleHbl KOMITbIOTEPHON TEeXHUKOU C
BO3MOXXHOCTBIO TIOJK/IOUeHUs1 K ceTu "WHTepHeT" U obecrieuyeHbl [JOCTYIIOM B 37€KTPOHHYHO
WHGOPMAaLIMOHHO-00pa30BaTeIbHYI0 Cpejly.

[Tporpamma cocrtaBiieHa B cooTBeTcTBUM ¢ TpeboBanusmu OC HHI'Y mno HampaBieHHO
nogrotoBku/crieanbHocT  02.03.02 - ®yHAaMmeHTasnbHas WHPOpPMaTMKa U HMHGOpPMaLMOHHbIE
TeXHOJIOTUH.

Agstop(b1): ['opiikoB AHTOH BanepreBuu, KaHJuaT TeEXHUUECKUX HayK.
3aBenytomuii kadeapoii: MeepoB Mocud boprcoBuu, KaHAWAAT TeEXHUUECKUX HayK.

[Tporpamma ofoOpeHa Ha 3aceZJaHUN MeTOAWYeCKOW KoMuccuu oT 17.12.2025, mpoTokos Ne poToKos
Neb.
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