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1. Ien ocBOEHMS TUCHMIIJIMHBI

[lensimu ocBOEHUSI TUCHUIUIUHBI «MacCUBHO-TIapalljieNIbHbIe BBIUMCICHUSI, apXUTEKTypa
u porpamMmHas cpena CUDA» SBISIOTCS OCHOBBI TapaJUIETbHBIX BBIYUCICHUN Ha rpadndecKux
amantepax NVIDIA. [lanHbIii Kypc BbIpaOaThIBae€T y CTYJICHTOB HABBIKM KaK IMapajuIeIbHOTO
nporpammupoBanus Ha GPGPU tak u paboTsl ¢ pacnipeieleHHbIMU CUCTEMaMHU.

2. MecTo IMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOIi MPOrpaMMbl

Jucuunnuna «MaccuBHO-TIapajUIeTIbHbIE BBIUYMCIICHUS, apXUTEKTypa W MporpamMMmHas
cpena CUDA» mpenocraBnsier 6a30Bble HABBIKH, HEOOXOIUMBIC CIEIUAINCTAM Ppa0OTAIONIUX B
chepe MamMHHOTO O0YYECHHS M OOJIBIINX JAaHHBIX.

Jlist ocBOeHUSI AHHOW MUCHUIUTMHOW CTYIEHTHI JOJDKHBI BIQJIETh MAaTEMaTUYCCKUM
anmapatoM BEKTOPHOTO M TEH30PHOTO aHaiu3a, JUHEHHOW anredpsl, nuddepeHnaibHOro
WCYHCIICHUS, YMETh pellaTh OCHOBHBIC 33aJ]a4id YHUCICHHBIX METOJOB, a TaK JK€ MMETh HABBIKU
MporpaMMUpOBaHus Ha si3bike CH++.

[Tomyuennsie B Kypce «MacCUBHO-TIapaUICTIbHBIC BBIYUCIICHUS, AapXHUTEKTypa |
nporpammuasi cpena CUDA» 3HaHug HEOOXOAMMBI CIEUUATMCTaM pa3padaThIBAIOLIIM
BBICOKOTIPOU3BOAUTEIIbHBIE TIPUIIOKEHUS U PACTIPEICTIEHHBIC CUCTEMBI.

3. [lnanupyeMble  pe3yJbTaThl O0y4YeHHs] 1O  JUCHUIJIMHE, COOTHECEHHbIE C
IUIAHUPYEMBIMH Pe3yJIbTATAMH 0CBOEHHUSI 00Pa30BaTeJbLHOMH MPOrpaMMbl

[Tponecc n3yueHust AUCIUILTMHBI HATIPABIICH Ha (POPMHUPOBAHUE CIICTYIONTUX
komneTeHuii B coorserctBuu ¢ ®I'OC BO, OOII BO u npuobpeTeHus cneayommx 3HaHuH,
YMEHMM, HaBBIKOB U (MJIM) OIbITA JIEATEIbHOCTH:

®opMmupyemasi Nuaukarop 10CTHKECHUSA Ilepeuennb
KOMI eTeHIIUs KOMIETEeHIINH IUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs
(xoa u popmynupoBka) | (ko U GopMyJIMPOBKA)
Oo6umenpodgeccuoHalbHbIe KOMIETEHIIUN
3HaThb:
OIIK-4 — 0 MIPEMOCHUIKAX POXKISHHUS MapaJUIeTbHBIX
Crocoben Beruucienuit u GPGPU.
KOMOUHHPOBATE " — ycTpoicTBO U apxurekrypy GPU;
alanTHPOBATh — Mexaau3Mel B3aumoneiictsuss CPU u GPU.
CYILECTBYFOLIHE H]1-ONK-4.1 — Oco6ennoct CUDA
OO6nanaer oOIMPHBIMU .
UH()OPMAIMOHHO- YMerts:
3HaHHUSIMU B 00J1aCTH
KOMMYHHUKAITHOHHBIE — BBIOMpATh NPaBUIIBHBIE CPENICTBA
MH(OPMaLMOHHBIX
TEXHOJIOTUH JUIS . ONTUMH3AIINH, U3XO/S U3 KOHTEKCTa 3a1auH;
TEXHOJIOTUH,
pelienuss  3amay B — MaITabupPOBaTh PEMICHUS TSl PA3TMIHBIX
NIPUMEHSIEMBIX B
obnactu . MPOTPaMMHO-aMNIapaTHBIX apXUTEKTYD;
. npodeccruoHanbHON )
npodeccuoHanbHOM — paboTath ¢ pacnpeneIEHHbIMU CUCTEMaMH
JIEATENIbHOCTH
ACATCIBHOCTH C Baaners HaBbIKAMM:
yd4eToM  TpeOoBaHMi — HaIKMCaHUs MapaJUICIbHBIX POrPaMM;
MHQOPMAINOHHOH — pa3paboTKH MapauIeNbHBIX aJrOPHTMOB
OesomnacHoCTH — TapaJuIeTbHBIX BBIYMCIICHHN




4. O0béMm, CTPYKTYypa U coepKaHue TUCHUIIINHBI

OO6mmast TpyA0€MKOCTh TUCIUTUINHBI COCTaBIsIeT 2 3a4€T. ef., /2 aKaj.Jac.

Ne Temsbl (pa3nesibl) Bunbl yueOHBIX 3aHATHH, DopMbl TEKYLIET0
n/n AUCIHUNJIHHBI, = BKJIIOYAS] CAMOCTOSITEJILHYI)  |KOHTPOJISI yCIIeBA€MOCTH
HX CO/Iep:KaHue 9 paboTy CTY/IeHTOB,
= U MX TPYA0EMKOCTh dopmMa NpPOMeKYTOYHOM
o (B akageMU4eCKUX 4acax) aTTecTalMu
(no cemecmpam)
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1 | Bgeneuue 2 10 |3amanus mis
CaMOCTOSITEIbHOHU pa6OTBI
2 | Apxurekrypa 2 11 [3amanns ans
CaMOCTOSITEIbHOHU pa6OTBI
3 | Ocnossi CUDA 2 3 1 11 |3amanus ois
CaMOCTOSTENILHOM PaboThI,
JlabopaTopHnas pabora Nel
4 | PaboTa ¢ namsThIO 1 2 11 |3apamus s
CaMOCTOSTENILHOM PaboThI
5 | CpencTBa ONTUMHU3ALNN 1 3 1 10,7 |3amanus s
CaMOCTOSTENILHOM PaboThI,
JlabopaTopHas paborta Ne2
0,3 3auér
HUTOTO 8 0 8 2 | 03| 537

Coneprxanue pa3iesioB JUCITUTITHHBI:

1. BBeaenue.
1.1. Beenenue. O630p TEXHOIOTHIA.

1.2. Tubpuanas Moenb BEIYUCICHUN.

1.3. TUNBI BEIYUCITUTEIHHBIX aPXUTEKTYP.

2. Apxurekrypa.

2.1. Apxurektypa GPU.

2.2. CUDA. TlepBblii B3IJISII.
2.3. Turbl BEIYUCIUTENBHBIX apXUTEKTYP.

3. Ocnosst CUDA.
3.1. [Tporpammuas moaens CUDA.
3.2. 'ubpuanas MoJens IpOrpaMMHOTO KOJIa.
3.3. Thread, block, grid blocks.
3.4. Kernel - pynkIms.

4. Pa6ora ¢ naMsIThIO.
4.1. Tumsl mamsTH.
4.2. Enunas cucrema namstu (Unified Memory).
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4.3. Pinned memory.
4.4. CUDA streams.

5. Cpeacrsa onTHMH3ALKH.

5.1. O6wvenunenue 3amnpocos (Memory coalescing).
5.2. Paznensemas namsats (Shared memory).

5.3. OntumMu3anus paboTsl C pa3aAeIsieMOoil MaMsIThIO.
5.4. baHK-KOH(IUKTHI.

5. O0pa3oBaTe/ibHbIe TEXHOJIOTHMH, B TOM 4YHCJIe TEXHOJOTHH IJIEKTPOHHOIO O0y4eHUs] H
AUCTAHIIMOHHBbIe 00pa3oBaTe/IbHbIEe TEXHOJOIHM, HCIOJIb3yeMble NPH OCYIIECTBJIECHHU
00pa30BaTeILHOIO MPoLEcca MO0 AMCHHUIINHE

B nporecce 00ydeHus HCTIONB3YIOTCS CIEAYIOINE 00pa3oBaTeIbHbIC TEXHOJIOTHHU:

BBonHasi jekumss — Oa€T MepBOE LIEJIOCTHOE MPEACTABICHUE O TUCIHUILIMHE (Wiu e
pasfese) U OpPUEHTHUPYET CTYAEHTAa B CUCTEME HW3YYEHHs JaHHON IUCUMIUIMHBL CTYyIEHTBHI
3HAKOMATCA C Ha3HAuYEHUEM U 3aJjayaMu Kypca, €ro pojibl0 M MECTOM B CHCTEME Y4eOHBIX
JUCLUIUIMH U B CHUCTEME MOJATrOTOBKHM crenuanucra. Jlaerca kparkuil o030p Kypca, UCTOpUS
pa3BUTHS HAyKH W TPAKTUKU, JOCTHXKEHHS B JITOUW cdepe, MMEHA H3BECTHBIX YUEHBIX,
U3JIAaraloTCsl NEPCIEKTUBHbIE HaIpaBlIeHUs HcciieoBaHUid. Ha 3TON nekuuu BbICKa3bIBarOTCS
METOJMYECKHE U OpraHU3alMOHHBIE OCOOCHHOCTH pabOThl B paMKax Kypca, a Takke JaeTcs
aHAJIN3 PEKOMEHAYEMON yueOHO-METOINYECKON JIUTEPATYPBHI.

O0o0maromas Jekuust — MPOBOJUTCA B 3aBEpPILICHUE M3YYEHHMs pazjiesa WKW TeMbl AJid
3aKperyieHus: 3HaHuil. Ha seknuu BHOBB BBIJENSAIOTCS OCHOBHBIE BOIIPOCHI, HCIIOJIB3YIOTCS
obobmarome TabIUIbl, CXEMbl, AITOPUTMBI, MMO3BOJSIONINE BKIIOYUTH YCBOCHHBIC 3HAHUS B
HOBBIE CBSI3M U 3aBUCHMOCTH, TIEPEBOIS KX Ha 00Jiee BEICOKME YPOBHH YCBOCHHUS.

IIpakTH4yeckoe 3aHAATHME — 3aHATUE, MOCBIIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHMU U
HABBIKOB U 3aKPEIJICHUIO IIOJyYEHHBIX Ha JIEKIUU 3HAaHUH 10 IPEJI0KEHHOMY aJITOPUTMY.

JlabopaTopnasi pabora — opranusaius yueOHoil pabOThI ¢ peaTbHbIMU MAaTEPUATLHBIMU U
MH(OPMALlMOHHBIMU OOBEKTAMHU, 3KCIEpUMEHTalIbHas pabdoTa C aHAJOTOBBIMH MOJEISIMHU
peabHbIX 00BEKTOB.

6. [lepeyeHb JMIEH3HMOHHOTO M (WJIH) CBOOOJAHO PACHPOCTPAHSIEMOr0 MPOrPaMMHOIO
ol0ecrieyeHusi, MCNOJIb3YyeMOro MPH OCYILIEeCTBJIEHUM O00pa3oBaTeJbLHOI0 Ipolecca 1o
AUCHHIJIMHE

B nporuiecce ocymecTBiaeHuss 00pa3oBaTeIbHOrO MPOLIECcca UCTIOIb3YIOTCS:
- IPOTrPaMMHOE OOecTieueHune sl CO3/IaHUs U IEMOHCTPAIlMU Pe3eHTAlUN, HILTIOCTPalui U
JIPYTUX y4eOHBIX MaTe€pHaJOB!

— Microsoft Windows (B coctaBe Microsoft Imagine Premium Electronic Software
Delivery).

— Microsoft Office Std 2013 OfficeSTD 2013 RUS OLP NL Acdmc 021-10232 Microsoft
Open License Ne0005279522.

— MikTeX (cBobomHo pacnpoctpansemoe [10).
- ISl IOMCKa yueOHo# iutepaTypbl onbnuoteku SApl'Y — ABTomMaTu3npoBaHHas OnOIMOTeYHAs
undopmanmonHas cucrema "BYKU-NEXT" (ABUC "Byku-Next").

7. IlepeyeHb COBpeMeHHBIX MPO(QeCCHOHAJBLHBIX 0a3 JaHHBIX W HH(POPMANMOHHBIX
CIIPABOYHBbIX CHCTEM, HCII0JIb3yeMbIX IIPH OCYLIIECTBJICHHH 00Pa30BaTeJIbLHOI0 Npouecca 1no
AUCHHUILIMHE

B mpouecce ocymectBieHuss o0Opa3oBaTeNbHOTO — Mpolecca MO  JAUCHUILIIMHE
UCIIOJIb3YIOTCS
«ABTOMaTU3UpPOBaHHAs 610IMOTeYHO-NH(POPMALTMOHHAS cucremMa «BYKU-NEXT»»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
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8. [lepeyeHb OCHOBHOIi M  [ONMOJHHUTEJbHOW Y4eOHOIl JMTepaTypbl, pecypcoB
HHG(pOPMANMOHHO-TEJIEKOMMYHUKAUMOHHOH ceTn «HWHTepHEeT», peKOMeHAyeMbIX s
OCBOEHMS THCIUIIHHBI

a) pecypcsl cetu « AHTepHeT»
https://cuda.grandrust.com
https://www.udacity.com/course/intro-to-parallel-programming--cs344
http://getcourse.ispras.ru/course/view.php?id=3

9. MaTepuaibHO-TEXHUYECKas 0a3a, HEOOX0AUMAsA /IS OCYIIECTBJIEHUs 00Pa30BaTEeIbHOT0
npouecca no JMCUMIINHE

MarepuanbHO-TeXHUYECKas 0aza, HeoOXoauMast JJIsI OCYIIECTBICHHUsI 00pa30BaTEIHLHOTO
npoiiecca 1o AUCIUIUTMHE BKII0YAET B CBOM COCTAB CIEIUATbHBIC TOMEIIECHUS:

-y4eOHbIe ayIUTOPUU AJSl MPOBEACHUS 3aHATUN JIEKIIMOHHOTO THUNA U MPAKTHUYECKUX
3aHATUH (CEMUHAPOB);

- yueOHBIE ayIUTOPUU AJIs TPOBEACHUS TPYIIOBBIX M MHIUBUIYATbHBIX KOHCYJIbTALIUH,

-TIOMEILIEHUSI JIJIsl CAMOCTOSITEIIbHON pabOThI;

-IIOMEMICHUST [ XPaHEeHUs M NPOPHIAKTUYECKOTO OOCTYKUBAHUS TEXHHUUECKUX
CpeAcCTB OOyUYECHHS.

[TomemieHust 1Jis caMOCTOSITENBHON Pa0OThl O0YYAIOMIMXCS OCHAIEHBI KOMITBIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBHIO MOAKIIOYEHHUS K ceTu «MHTepHeT» u obecredeHueM JI0CTyIa B
AIEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTENbHYIO CpEy OpraHU3aIiu.

Uwrcno mocagouHbIX MECT B JISKIIMOHHOW ayAUTOpUH OOJIbIIE JIMOO PABHO CIIUCOYHOMY
COCTaBy IOTOKAa, a B ayAUTOPUM MAJSl MPAKTUYECKUX 3aHATUN (CEMHUHAPOB) — CIHUCOYHOMY
COCTaBY T'PYIIITBI 00YYarOIIHXCS.

ABTOP(BI) :
Crapumuii npenojaBaresnb
Kadeapbl MAaTEMATHIECKOTO MOACIUPOBAHUS Hmutpuit Onerosuy JloruHoB


https://cuda.grandrust.com/
https://www.udacity.com/course/intro-to-parallel-programming--cs344
http://getcourse.ispras.ru/course/view.php?id=3

IIpunoxenne Nel k paGoueii nporpamMme AU CHHUIIIMHBI
«MaccuBHO-TIapajIeNIbHbIE BEIYMCICHUS, apXUTEKTypa U nporpammuas cpega CUDA»

DoH/I OLIEHOYHBIX CPEACTB
JJIs1 MPOBe/IeHUs] TEKYIIero KOHTPOJIsl YCIIeBaeMOCTH
U MIPOMEKYTOYHOM aTTeCTAIUM CTY/IeHTOB
o JUCHHUIIJINHE

1. Tunosble KOHTPOJIbHBIC 3aaHus U UHBIC MaTCPpHAJIbI,
HCIIOJIB3YCMBIC B ITPOILIECCE TCKYLICT'O KOHTPOJIA yCIICBACMOCTHU

33)13HI/I$[ JJIS1 CAMOCTOATEIbHOM paﬁoTbI

3amanuda nmo teme Ne 1 «BBenenue»:
1. Pazmen 1.1: 3HaKoMCTBO ¢ ammapaTHBIMH cpeacTBaBu. Hammcarh mporpammy,
BBIBOZSIIYIO nH(popMmanmio o Tekymem GPU kapre.
3aganus no reMe Ne 2 «ApXUTeKTypa»:
1. Pazpmen 2.2: Hanmmcats npocTeiinryro mporpammy, padoraromryro Ha GPU.
3amannusa mo teme Ne 3 «OcHoBbl CUDAX:
1. Paszgen 3.4: 3anporpaMMHpOBaTh AJITOPUTM NApAIICTFHOTO BBIYUCICHHS 3aJaHHON
GyHKIHH.
3aganusa mo Teme Ne 4 «PaGora ¢ naMATBHIO»:
1. Paszgen 4.3: 3anporpaMMHpOBaTh QJITOPUTM HapaJljeIbHOTO BBIYUCIEHHUS 3aJaHHON
GyHKIMK UCTIONB3Ys Pinned mamMsaTh
2. Paznen 4.4: 3anporpaMMupoBaTh ITOPUTM MApaIEIbHOTO BBIUYMCIECHUS 3a/1aHHON
¢yuknun ucnonb3ys CUDA notoku
3ananus mo teMe Ne 5 «CpencrBa onTHMH3AIMID):
1. Paszgen 5.3: 3anporpaMMHpoOBaTh AJITOPUTM NAapAIICTFHOTO BBIYUCICHUS 3alaHHON
¢Gynkuun ucronb3ys shared memory
2. Paznen 5.4: 3anporpaMMUpOBaTh ITOPUTM MApaUICIBHOTO BBIYMCICHUS 33/1aHHOU
(byHKINYU pa3peruB 0aHK-KOH(QIUKTHI

JlaGopaTopuas padora Ne 1
Peanm3oBaThCcs MapauieNbHBIA QJITOPUTM BBIYHCICHUS OCHOBHBIX OIEpAIii BEKTOPHOTO
npocTpancTBa ucnonsdys TexHonoruto CUDA (cnokeHue, yMHOKEHHE, YMHOKEHHE Ha
CKaJsp).

JlabopaTopnasi paGora Ne 2

Peanu3oBaTbCcs mapaisieNbHBIA aITOPUTM, a TaK K€ IPOU3BECTH CPAaBHUTEIIBHBIM aHaJU3,
CPEICTB ONITUMU3AIINH BBIUYMCIICHUS IPOU3BEICHHSI MAaTPHUIl HCTTONB3yst TexHomornto CUDA.



IIpunoxenne Ne2 k paGoueil mporpaMme AU CHHUIIIMHBI
«MaccuBHO-TIapajIeNIbHbIE BEIYMCICHUS, apXUTEKTypa U nporpammuas cpega CUDA»

MCTOIII/I‘-ICCKI/IC YKazaHud 1JIsl CTYACHTOB I10 OCBOCHHMIO JTUCIHTUIIJINHBI

OcHoBHOI (opMOH U3I0KEHUs y4eOHOro Marepuana [0 JUCHUILIMHE «MaccUBHO-
napajuleJbHblE BBIUUCICHUS, apXUTeKTypa U nporpammuas cpega CUDAY aBistoTCS JEKUUU U
npakTudeckue 3aHsaTvs. Kak mpaBuilo, Ha NEpBOM MOJOBHHE 3aHATHS NPOBOJUTCS JICKLMS, B
KOTOpOM M3J1araercsi OCHOBHOM MaTepHall, a 3aTEM yYallUMCsl BbIIAETCS IPAKTHUECKOE 3a/laHue
JUIsL OCBOEHUS U 3aKPEIUICHUS JEKLIMOHHOTO MaTepyasa IyTeM IIPUMEHEHHS €r0 K KOHKPETHBIM
3agadaM 1 0TpaboTKa HaBBIKOB paboThl ¢ TexHonorueit CUDA.

JUis yCHEeImHOro OCBOEHMs TUCIMIIIIMHBI OYEHb BaXKHO PEIIEHUE JOCTATOYHO OOJIBLIOro
KOJIMYECTBA 33J]1a4, KaK B ayJUTOPUH, TaK U CAMOCTOSATEIbHO B KaUECTBE JOMAIIHMUX 3a/aHUM.
[Tpumepsl pemeHust 3agad  pa3OMparOTCs HA JIEKUMAX M IPAKTUYECKUX 3aHATUAX, NpU
HEO0OXOJUMOCTH MO Hambosee TPYAHBIM TEMaM MPOBOJATCS JOINOJHUTENbHbIE KOHCYJIbTALIUU.
OcHoBHas 1esIb penleHHs 3a7ad — [IOMOYb YCBOWTH OCHOBBI IAapaJlJICJIbHBIX BBIYMCIECHUN Ha
rpadpuueckux anmantepax. s pemeHuss Bcex 3aJad  HEOOXOOMMO 3HaTh M TIOHUMATh
JEKUMOHHbIM Marepuan. Iloaromy B mpouecce H3y4eHMs JUCLUIUIMHBI PEKOMEHIYETCs
pETYJISIPHOE MOBTOPEHUE MPOMJAECHHOIO JICKIMOHHOTO MaTepuana. [IpenoctaBieHHblil MaTepuan
HE00X0IMMO JIoMa ellle pa3 npopadaTbiBaTh U MPU HEOOXOIUMOCTH JIONOJHATH UH(OpMaIuei,
MIOJIyYEHHOM Ha KOHCYJIbTAIUAX, IPAKTUUECKUX 3aHATUAX UM U3 Y4eOHOI ITepaTyphl.

bosbioe  BHMMaHUE JODKHO OBITh Y/EIEHO BBINOJIHEHUIO JOMalIHed paboTel. B
Ka4yecTBE 3aJaHUi i CaMOCTOATENBHOM pPabOThI J0Ma CTYyACHTaM MpPeUIaraloTcs 3aJadd,
aHAJIOTUYHBIE DPAa300paHHBIM Ha JEKIHUSIX M NPaKTHUECKUX 3aHATUSAX WIM HEMHOro Ooiee
CJIOKHBIE, KOTOPbIE SIBJISIOTCS PE3Y/IbTATOM O0BEINHEHUS HECKOJIBKUX 0a30BBIX 3a/a4.

JUis MpOBEPKHM M KOHTPOJISL YCBOCHMS TEOPETUYECKOTr0 MaTepualla, MpHOOPETEHHBIX
NPaKTUYECKUX HaBBIKOB paboTel ¢ TexHosorueit CUDA, B TeueHme oOyueHHsS TPOBOISATCS
MEpONPUATHS TEKYILEH aTTeCTalluy B BUJIE KOHTPOJIbHON pabOThl U CAMOCTOSATENBHBIX PadOT Ha
BCEM IMPOTSKEHUU U3YyUEHUS JTUCHUIUIMHBL. Takke MpOBOASATCS KOHCYJIbTallMM  (TIpH
HEOO0XOMMOCTH) MO pPa30opy 3aJaHUil 11 CaMOCTOSTEIbHOM pPabOThl, KOTOPHIE BBI3BAIU
3aTpyIHEHUS.

B KOHIIe N3y4eHNs JUCIUIUIMHBI CTYIEHTBI CAAIOT 3a4eT. 3a4€T BBICTABIIAETCS 110 UTOTaM
TECTUPOBAHUS U KPATKOro coOece0BaHUs IO €T0 pe3yibTaTaM.



