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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

O3HakoMJICHHE OaKalaBpOB C OCHOBAMH OPTaHU3AllMM ¥ MPOTPAMMHPOBAHHUSI
THOPUTHBIX BBIYUCITUTEIBHBIX CUCTEM.

W3ydenne aucuuiuinHbl «[MOpUAHBIC  BBIUMCIUTEIBHBIC CHCTEMBI», B
COOTBETCTBUM C OOIIMMHU TEISIMHA OCHOBHOW 00pa3oBareilbHOHW MPOrpaMMBI,
CIOCOOCTBYET TOJNYYCHHIO OakajgaB-poM  yIIyOJIGHHOTO  Mpo(ecCHOHATBLHOTO
o0Opa3oBaHMs, TO3BOJIAIONIECTO BBITYCKHUKY YCIENIHO padoTarh B M30paHHOU cdepe
JESITeIbHOCTH, 00Jamarh YHHUBEPCATbHBIMH M IMPEAMETHO-CICIHATU3HPOBAHHBIMU
KOMIICTCHIIUSAMH,  CIOCOOCTBYIOIIMMH  €T0  COIMATBHOW  MOOMJIBHOCTH U
YCTOHYHMBOCTH Ha PHIHKE TPY/Ia.

1.2 3apauu u3yyeHus JUCUMIIMHBI

®opmupoBanre |y OakaJaBpOB  HABBIKOB  HCIIOJIB30BaHUS  TMOPUIHBIX
BBIYUCITUTENBHBIX CUCTEM KaKk OJHOTO M3 CIIOCOOOB PEIICHUS BBIYHCIUTEIBHBIX
3aMa4 W 3amad  oOpaboTKM JaH-HBIX TPEOYIOIMUX OOJBIIMX BBIYHCIUTEIBHBIX
pECYpCOB.

[ToAroToBKa K peUICHUIO CIEIYIOUIMX MPOo(ecCHOHANBHBIX 3a/1au:

1. HayuHo-uccienoBarenbckas AeSITEIbHOCTb:

W3ydyenne  HaydHO-TEXHMYECKOW  WH(GOpMAIMH,  OTCYECTBEHHOTO U
3apy0eKHOT0 OIbITa IO TEMaTHKE UCCIIEIOBAHUS.

COop, o00paboTka, aHamM3 MW CHUCTEMaru3alusi  HAyYHO-TEXHUYECKOU
WH(OPMAITUH TI0 Te-ME MCCIICIOBAHMS, BELIOOP METOAMK M CPEJICTB PEIICHUS 3a/1auH.

OpraHm3anidss  TPOBEJCHUS OKCIICPUMEHTOB W  HWCIBITAHWUH, aHATU3 HX
PE3YJIbTATOB.

[IpoBenenne  u3MepeHHWid ¥ HAONIOJCHWHA,  COCTABJICHHE  OMUCAHUS
MPOBOJIMMBIX HMCCJIEJAOBAHUN, TMOJATOTOBKA JAaHHBIX JJISI COCTaBJICHUS 0030pOB,
OTYETOB M HAyYHBIX IyOIUKaIIHi.

2. IIpoeKTHO-TEXHOIOTHYECKasl JESITebHOCTD:

[IpumeHeHe COBPEMEHHBIX HMHCTPYMEHTAIBHBIX CPEJACTB TpU pa3paboTke
MIPOTrPaMMHO-TO 00EeCTICUCHUS;

[Tpumenenne Web-TeXHOIOTHI MpU pealv3aluu  YJAJIEHHOTO JOCTymna B
CUCTEeMax KJIM-CHT/CEepBEp U paclpeie/IeHHbIX BEIYUCICHUN;

1.3 IlepeyeHp NJIaHMPYeMbIX pPe3yJbTATOB OOy4YeHHMs] MO JAUCHHUILINHE
(Moay/110), COOTHECEHHBIX € IJIAHMPYeMbIMH Ppe3yJabTaTaAMH  OCBOCHMS
0o0pa3oBaTeJIbHOM MPOrPaMMBbI

Koa n HanmeHoBaHue NWHOUKaTopa 3aI'I.I'IaHl/IpOBaHHbIe pe3ynbTtaTthbl o6yquM;| no ancuuninunHe
OOCTUXEHNA KoMneTeHUunn

ITK-1: Cnioco0eH ocymiecTBJISITh KOHIENTYaIbHOE, (PYHKIIMOHATbHOE H JIOTHYeCKoe
NPOEKTHPOBAHUE IPOrPAMMHBIX, IPOrPAMMHO-aNNAPaTHBIX,
HH(POKOMMYHHUKALMOHHBIX CPEACTB BHIYUCINTEIbHOH TEXHUKH U HHTETPALMOHHBIX
peuieHui

I1K-1.1: 3uars MeTObL,
Cpe/ACTBa U TEXHOJIOTUHU
MO3BOJISIIOILME BLITOJIHATH
KOHLIETITYaJIbHOE,




(GYHKIIMOHATBHOE U JIOTHYECKOE
MPOEKTUPOBAHHUE
IIPOTPaMMHBIX, IPOTPAMMHO-
armnaparHbIx,
MH(GOKOMMYHHUKAITMOHHBIX
CpCacCTB BBEIYHMCIINTETLHOMN
TEXHUKH U UHTETPAUOHHBIX
peueHuin

[IK-1.2: YMeTh oCcyIecTBIsATh
KOHIIENTYalIbHOE,
(YHKIMOHATEHOE U JIOTHYECKOE
MPOEKTUPOBAHUE
MPOrPaAMMHBIX, TIPOTPAMMHO-
arnraparHbIX,
WH(POKOMMYHHUKAITMOHHBIX
CPEIICTB BBIYUCIUTEIHHON
TEXHHUKHU W UHTETPAlMOHHBIX
peuIeHuit

I1K-1.3: Bianets HaBbIKaMU
KOHLENTYaJIbHOTO,
(GYHKIIMOHAIBHOTO U
JIOTHYECKOT'0 MPOEKTUPOBAHUS
POrpaMMHBIX, IPOTPaAMMHO-
anmaparHbIX,
MH(GOKOMMYHUKAITMOHHBIX
CPEJICTB BBIUMCIUTEIBHON
TEXHUKH W UHTETPAITMOHHBIX
peLeHuit

1.4 Oco0eHHOCTH peaM3alMu U CIUILTHHBI
S3pIk peanm3auuu JUCUUILIMHBL: PycCKuu.

JucuurnuHa (Moyib) peanusyercs ¢ npumeHenueMm D0 u JIOT

URL-anpec u Ha3BaHHE 3JEKTPOHHOTO oOywaromiero kypca: https://e.sfu-
kras.ru/course/view.php?id=18190.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

Bun yue6HO# paboThI

Bcero,
3a4ETHBIX
€JINHUILL
(akam.gac)

CemecTtp




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHaTus
CamocTosTenbHas
JIEKIIMOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
/T Mozyuu, Temsl (pa3zieins) AUCUUIITHHBL [IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B tom B Tom B Tom B Tom
Bcero yncne B Bcero yucne B | Bcero yucne B Bcero 4ucie B
3NO0C anocC 3N0C 3UO0C
1. 'nOpuaHble BLIYUCIUTEIbHbIE CHCTEMBI

1. Henp, 3ananue u conepkaHue Kypca, peKOMEHJAIMH 110
U3y4eHHI0 Kypca. OCHOBHasi TEPMUHOJIOTHS U 2
ONpeIEICHUSI.
2. O0630p COBPEMEHHOTO COCTOSHUS B 00JIaCTH )
CYNEPKOMIBIOTEPHBIX TEXHOJIOTHH.
3. 'uGpuaHbIC BEIYUCIUTEIBHBIE CUCTEMBI. MecTo
THOPHUIHBIX KIAcTepHBIX cucTeM. OOIacTH UCTIOIB30BAHUSI. )
Ananu3z Top500 sydimux cynepKoMIIbIOTEPOB MUPA.
CynepkoMnsroTepsl B By3ax Poccun.
4. Ucropus pazsutusa GPU. Ilepcnektussl GPU. 2
5. ¥YerpoiictBo coBpemeHHbIX GPU. OCHOBHBIE COCTaBHbBIE )
anemMeHTHl anmaparaon peanusaiuu GPU Nvidia.
6. Apxurextypa CUDA. 2
7. Ilporpammuast mozenb BerurcieHuit CUDA.




8. OcnoBsl nporpammupoBanust CUDA GPU.

9. Uepapxusa namstu CUDA GPU.

10. Bormpochl MpOU3BOAUTEIBHOCTH U TOYHOCTH
BBIUMCIICHUMN

11. Cucremsl makeTHON 00pabOTKH AJIs1 THOPUIHBIX
BBIYHCIIUTENLHBIX CHCTEM

12. Cucrema monutopunra Ganglia

13. U3yuenue cueHapus paboThI MOJIb30BATENs C
TUOPUIHBIMH KJIaCTEPHBIMU cucTeMaMu. OCHOBHBIE
YTUIIUTBI.

14. Beengenune B CUDA. Ycranoska CUDA Toolkit.
Nzyuenne apxurekrypsl CUDA.

15. DddexTuBHoe rcnonb3oBanue namsatu B CUDA.

16. ITpodmmposanue nporpammsl Ha GPU.

17. MOHUTOPUHT THOPUHOTO KJIacTEPa C TOMOIIBIO
Ganglia.

18. N3yuenue nOKaIbHOM CUCTEMBI TAKETHOW 00pabOTKH
3ananuii Torque.

19. M3yueHue TeOpeTUYECKOro Marepuana

199

Bcero

20

20

199




4 YyeOHO-MeTOAMYECKOe O0ecmeYeHHue TUCIUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U3IaHUA:

1. Jlunes A. B., boronenos /I. K., bactpakos C. W., I'eprens B. I1. Texnonoruu
napajuiesIbHOTO MPOTrPaMMHUPOBAHUS ISl IPOLIECCOPOB HOBBIX apXUTEKTYP:
y4eOHUK 151 cTyaeHToB By30B(MockBa: M3a-so MI'Y).

2. bopeckos A. B., XapnamoB A. A., Mapkosckuii H. /., Mukymun /1. H.,
Moptuxkos E. B., Manbsues A. A., Caxapubsix H. A., ®ponos B. A.
[Tapannensubie Beruucienus Ha GPU. ApxuTekTypa 1 mporpaMMHasi MOJENb
CUDA: yuebHOe mmocobue jisi CTyACHTOB By30B, 00YyJalOIIMXCS 10 Harp.
010400 "TIpuxnaguas maremarvka u uaopmaruka", 010300
"®dyHnameHTaIbHa HH(DOpPMATHKA 1 HTHPOPMAIIMOHHBIE
texnosorun" (Mocksa: M31-B0 MOCKOBCKOTO YHUBEPCUTETA).

3. I'eprens B. I1. CoBpemMeHHBIE S3bIKM U TEXHOJIOTUHU MapaALIETbHOTO
IPOTPaMMHUPOBAHUS: YUEOHHK ISl CTYIEHTOB BY30B, 00y4. TIO HAIPaBICHUSIM
010400 "IIpuxnannas maremaruka u uapopmaruka" u 010300
"dyHnameHTaTbHa HHQOpPMATHKA U HTHPOPMAIIMOHHBIE
texHonorun'"(Mocksa: M3narenbctBo MOCKOBCKOTO YHUBEPCUTETA).

4. Canpnepc . Texnonoruss CUDA B npuMepax: BBEICHUE B
nporpammupoBanue rpapudeckux mnpoieccopoB(Mocksa: JIMK Ilpecc).

4.2 JIMueH3UOHHOEe ¥ CBOOOXHO PacHpoCTpaHsieMoe MPOrpaMMHOe
obecrevyeHue, B TOM YHCJIe 0T€YeCTBEHHOr0 MPOM3BOACTBA (IPOrpaMMHOe
obecrevyeHne, HA KOTOPOEe YHHBEPCUTET UMeeT JULEH3HI0, 4 TAKAKe CBOOOTHO
DacnpocTPaHsieMoe MDOrNaAMMHOe odecreyeHue):

1. OC Linux mim Windows.
2. Cpensl pazpabotku C++ u CUDA Toolkit.

4.3 NUurepHeT-pecypchl, BKJIOYasi nNpodeccuoHaibHble 0a3bl JaHHBIX
U UH(OPMaNMOHHBbIE CIIPABOYHbIE CUCTEMBbI:

1.  He tpebyercs

S @oHa OLEHOYHBIX CPeICTB

OueHouHbIE CpeJCTBA HAXOATCA B MPUIIOKEHUU K PaboOyuM Mporpammam
JUCLUTUIMH.

6 MartepuajbHo-TeXHHYeCKasi 0a3a, HeoOXonMMasi ISl OCYLIECTBJICHHUS
00pa30BaTEJIBLHOIO MPOLECcCa MO AMCHHILIHHE (MOLY.II0)

Ayautopusi, 000py10BaHHAs:

-IPOEKLIMOHHBIM 000PY10BaHHE PabOUYEro MecTa IpernoaBareis;
-MapKEPHOU JTOCKOU.

KomMmmbroTepHsIii Ki1acc, 000py10BaHHBIH:

-12-14 paGourmu MecTamu, O3BOJISIIONIMMHU BBITIOJIHATH padoTy B Mapax Kak BO
Bpe-Msl JISKIIHi, TaK ¥ BO BpeMsi J1abOparopHbIX padoT;

-IIPOEKIIMOHHBIM 000pyI0BaHKE PadoUuero MecTa Impero 1aBaresis;
8



-MapKEPHOM JIOCKOU.

-Kommbroreps! 70mKHBI (YYHKIIMOHUPOBATH O] YIIPABJIEHUEM OTIEPAITMOHHBIX
cucteMm Linux u MS Windows.
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