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MecTo AUCHHMILVINHBI B CTPYKTYype 00pa3oBaTeIbHON MPOrpaMMbl

Juctummaa «OCHOBHI MapajuIeNbHBIX BBIYMCICHUN» OTHOCHTCS K TUCIUIUIMHAM YacTH,
dbopMHUpyeMOil ydacTHHKaMU 00pa30BaTebHBIX OTHOIICHMM, bioka 1. Jlucuurumasl (MOIYIIH)
BapuaTUBHOTO  Moayns  «CynepKOMIBIOTEpHbIE  TEXHOJIOTMHM B NPO(hecCHOHAIbHOU
JESTEIIbHOCTH» Y4eOHOro IJIaHa OCHOBHOM IpodeccHOHaIbHOW 00pa30BaTeIbHONW MPOTrpaMMbl
BBICIIETO0 O0pa3oBaHMs — MpOrpaMMbl OakanaBpuara 1o HampasieHuio noarotoBku 44.03.05
[Tenarornyeckoe oopazoBanue (¢ AByMs NMPOGHUISIMHU MOJATOTOBKH), HAIIPABIECHHOCTH (TTPOQHIIb)
oOpa3oBatensHON porpamMmel «MHpopmaTika. TexHonorus», O4HON GOpPMBI 00yUEHUSI.

JucuunimHa onupaeTcss Ha pe3ylbTaThl oOyudeHus, cOpMHUpOBaHHBIE B paMKax Kypca
OakanaBpuara.

Pe3ynbTarhl U3y4eHUs] TUCUUIUIMHBI SBISIOTCS OCHOBOM ISl M3YYEHHS TUCLUIUIMH JUIS
po(eCcCHOHATTLHOM JISATEIILHOCTH U MTPOXOKICHHSI TOCYAapPCTBEHHOM UTOTOBOM aTTECTAIIMH

1. IlepeyeHb 1UIAHHPYEMBIX Ppe3yJbTATOB 00y4eHuss (00pa3oBaTeJbHBIX
pe3yJbTAaTOB) MO JUCIHHUILINHE

Leabl0 OCBOGHUA [UCHUIUIMHBI SIBISIETCS TMOATOTOBKA y4yuTeNns K  Oyaymiei
MpoPECCHOHAIBHON NIEATETLHOCTH: (POPMUPOBAHUE CIIOCOOHOCTH K MPEMOJaBaHUIO0 Y4eOHOTO
mpeaMeTa JijIsl pa3HbIX HallpaBJICHUN MOJTOTOBKU HA Pa3HBIX YPOBHSAX 00pa30BaHUS.

3agaveil OCBOGHHS JUCIHMIUIMHBI  SBISETCS (OPMUPOBAHUE MPEICTABICHHHA O
NapajulebHBIX BBIUMCICHUAX B TMPAKTUYECKOM [EATEIBHOCTH U MPHUKIAIHBIX 001acTAX,
oTpa0OTKa TOHSATHWHOTO amnmapara NapaUIeIbHBIX BBIYUCICHHH, TEXHUKHA CO3IaHUS
napajuleIbHBIX AITOPUTMOB M Mporpamm, GOopMUpPOBAaHUE U 3aKpEIUICHHE YMEHHs paboTaTh Ha
BBICOKOITPOU3BOIUTEIILHOM 000pYyI0BaHUH.

B pesynbrare ocBoeHMsI IpOrpaMMbl OOYYaroIIMiiCs JAOKEH OBJANETh CIEAYIOIIMMHU
pesyiapTaTamMu  oOydeHus (B TaOJWIle TIPENCTABICHO COOTHECEHHUE 00pa30oBaTEIbHBIX
PE3yNbTAaTOB O0YUYEHHS MO AUCIUILINHE C MHANKATOPAMH TOCTHKEHUSI KOMIIETSHIINHN )

Komnerennus u OO6pa3zoBarenbHble Pe3yabTaThl JUCIUIUIUHBI
WHJUKATOPBI € (aTansl popmMHpOBaHUS IUCHUIUIMHBI)
JIIOCTHOKEHUS B 3HaeT VYmeer Bnaneer
JUCIUIINHE

VYK-2. Crniocoben OP-1. ucnonb3oBaTh

OINPEEIATh Kpyr UHCTPYMEHTHI U

3a7a4 = B paMKax TEXHUKHU [IUPPOBOTO

MIOCTaBJIEHHOW LIENH U MOJIETTUPOBAHUS IS

BBIOMPATh peann3anuu

ONTUMAJIbHbIE 00pa3oBaTeNbHbIX

CHOCOOBI UX pelIeHUs, IIPOLIECCOB.
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MIPABOBBIX HOPM,

MUMEIOLINXCS PECYPCOB

Y OTPaHUYECHUI.

2. O0beM IMCHUILUIMHBI B 324eTHBIX €IHHULAX C YKA3aHHEM KOJINYeCTBA aKa/JleMHYeCKHUX
4YacoB, BbIJeJIeHHBIX HAa KOHTAKTHYI0 paldoTy oOydamommxcsi ¢ npemnogasaresieM (1o
BH/1aM y4eOHBIX 3aHATHI) U HA CAMOCTOSITEIbHYIO PadoTy 00y4aroIuxcs
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3. ConepxxaHue TUCHUILUIMHBI, CTPYKTYPHPOBaHHOE MO TeMaM (pa3jeiaM) ¢ yKa3zaHueM
OTBEJEHHOI0 HA HUX KOJMYEeCTBA aKaJeMUYeCKNX YaCOB U BHI0B Y4eOHBIX 3aHATHI

3.1. Ykazanue mem (pazoenos) u omeeoenno20 Ha HUX KOJUYECMEA AKADEMUUECKUX YACO8 U
6U008 YUeOHbIX 3aHAMUIL

KonuuecTBo yacoB no ¢popmam
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OcHOBHbIE MTOHATHUS napajuieIbHOTO 3 4 10
MIpOrpaMMHUPOBaHUS.
[Ipumepsl U aHANU3 AITOPUTMOB NapalIeIbHBIX 3 6 10
BBIYMCIICHHI.
Texnonorust nporpammupoBanusi OpenMP. 3 6 ) 10
Pa6ora Ha BeruncnuTenbHOM Knactepe Yl TIY 3 4 10
Bcero no qucuun/uHe: 12 20 - 40

3.2. Kpamkoe onucanue codepicanus mem (pazoenos) OUCUunIuHbl

Kparkoe cogep:kanue Kypca
Tema 1. OcHOBHBIC NOHATHS NAPAJLIEIBHOIO POrPAMMUPOBAHUS.
Konuenmus mnpouecca, IOTOKHM, TOHATUE pecypca, OpraHM3alus NapajuIeIbHBIX
IIporpaMM Kak CHUCTEMbl TIOTOKOB. B3aumMoneicTBHe W B3aMMOMCKIIIOYEHHE II0TOKOB.
CunxpoHu3aus.

Tema 2. I[Ipumepbl 1 aHAJIN3 ATTOPUTMOB NAPAJICJbHBIX BbIYUCICHUH.

Knaccnyeckne 3amaunm  mapajsiesIbHBIX — BBIYMCICHMH, 3a7aya  NPOU3BOJUTEIH-
norpedutenu, oOemarome Quaocodsl, crAmMA TapukMaxep. MeToabl  YIyYIICHHS
OBICTPOICHCTBHS TTPOTPAMM




Tema 3. Texnosorusi nporpammupoBanusi OpenMP, MPI, CUDA.

Cunrakcuc OpenMP, mnapannenbHas nporpamma, IOTOKM, KOHCTPYKLUUH s
OpraHM3aly MapaJyIeIbHBIX U TOCJEI0BaTEeNIbHBIX CEKLUWA, OCHOBHBIE KOHCTPYKIUU JJIst
pacripeniesieHusi paboThl MEXAYy IOTOKaMH, OCHOBHBIE KOHCTPYKIHH JUISI CHHXPOHHU3AIUH
MOTOKOB U paboThl ¢ OOmMMH U JIOKaJbHBIMU JaHHBIMU. [lapanienbHas mnporpamma,
COOOIlIEHUE, MOHATUS TPyNIl U KOMMYHHMKATOPOB. CHHXPOHHOE B3aUMOJEICTBHE IPOLIECCOB,
Bunbl omepatopoB Send (Bsend, Ssend, Rsend). TynukoBple cuTyanuu ACHHXPOHHOE
B3aUMoJIeiicTBHe TporieccoB. AmmapaTHele ocobenHoctu GPU, koropsie HEoO0X0mumo
VYHUTHIBATh TPHU Pa3pabOTKE aJrOpUTMOB. YPOBHHM B3amMmojelcTBus npwiokeHuit u GPU,
Pacmmpenue s3pika C muis pabotel ¢ GPU, cuaxpoHu3anus.

Tema 4. PadoTa Ha BbIUMCAUTEIbHOM KJacTepe Yal'lly.

VY nasieHHOE TOAKIIOYCHUE K BEIYUCIUTEILHOMY KJIacTepy, OCHOBBI pabotel B OC Linux,
napajuieJbHas KOMIMJIALMS TMPOTpaMM, TMapajuieJbHOE BBIMOJHEHUs mporpamm. Ouepens
pacrnpeziefieHus: pecypcoB.

4. TlepeyeHb Y4eOHO-METOAMYECKOr0 o0ecrievyeHUs] I CAMOCTOSITEIbLHOWH PadoThI
00y4YaKIIUXCS M0 TUCHHILINHE

CamocrosTenbHas padoTa CTyJICHTOB SBJISETCS 0CO00H (OpMOI OpraHu3anuu y4eOHOTO
npolecca, MpeACTaBIsAoMmas CcoOOM  IUIAHMPYEMYl0, IO3HABaTelIbHO, OPraHW3allOHHO |
METOJIMYECKH HANpPaBIAEMYIO JESTeIbHOCTh CTYJICHTOB, OPHUEHTHPOBAHHYIO Ha JIOCTH)KEHHE
KOHKPETHOTO  pe3yjbTara, OCYIIECTBIAeMYylO 0e3 IpsAMOH IMOMOIIM  IpernojaBaTes.
CamocrosiTenbHas padoTa CTYAECHTOB SIBISICTCS COCTABHOM 4acThl0 y4eOHOHW pabOTHI M MMeeT
LEJIBI0 3aKpelyieHne U yriyOJeHue MOJydyeHHbIX 3HAHWM M HaBBIKOB, ITOMCK U MpHOOpeTeHne
HOBBIX 3HaHUi{, a TAK)KE BHIIMOJIHEHNE YUEOHBIX 3aJIaHH, TOJTOTOBKY K TPEACTOSIIIUM 3aHITHSIM
u 9Kk3aMeHy. OHa ImpelycMaTpuBaeT, Kak MpaBWio, pa3paboTKy pedepaToB, HalUCaHUE
JIOKJIAJIOB, BBITTOJIHEHHE TBOPYECKHUX, WHAWBUIYAIBHBIX 33JaHU B COOTBETCTBHH C y4eOHOU
IporpaMMoil (TeMaTHYECKUM IIAHOM U3Yy4YCHMs AUCHUILIMHBI). Tema A Takoro BBICTYIUICHUS
MOKET OBITh TIPEIJIOKEHA TperojaBaTeseM Wi n30paHa caMHM CTYJSHTOM, HO MaTepual
BBICTYIUICHUSI HE JOJDKEH IyOJaupoBaTh JIEKIMOHHBIA Matepuan. PedepaTuBHbIl MaTepual
CIIY’)KUT JTOTIONTHUTENbHOW WH(pOpManued 1iasi paboThl Ha NMPaKTUYECKUX 3aHATHAX. OCHOBHAS
1eJIb JAHHOTO BHJa pabOThI COCTOUT B 00YYEHHH CTYJAECHTOB METOJIaM CaMOCTOSITEIbHON pabOThI
¢ y4eOHBIM MaTepuasioM. J[JIsi TIOMHOTHI YCBOCHHUSI TeM, BHIHECEHHBIX B MPAKTHUYECKUE 3aHSTHS,
Tpebyercst pabota c mepBoucTouHMKaMu. Kypc mpenycMmarpuBaeT caMOCTOSATENBHYIO paboTy
CTYZIEHTOB CO CIICIMANbHOW JmTeparypoil. Cieqyer OTMETHTh, YTO CaMOCTOSTENbHAs padoTa
CTYZICHTOB PE€3yJIbTaTHUBHA JIUIIb TOTJA, KOT/Ia OHA BBIOJIHIETCS CUCTEMAaTHUYECKH, IUIAHOMEPHO
¥ [IeJIEHANPABIICHHO.

3amaHus  JUIL CaMOCTOSITENBbHOM  pabOThl  MpPEayCMaTpHBAIOT  HMCIIOJIb30BaHHE
HEOOXOJUMBIX TEPMHMHOB M TIOHATUH 1O mpobiemMatuke Kypca. OHHM HalenuBalOT Ha
NPaKTUYECKYI0 padoTy MO MPUMEHEHHIO M3y4aeMOoro marepuaia, Mmouck oubimorpaduyeckoro
Marepuala 1 AJIEKTPOHHBIX HCTOYHHKOB WH(OPMAIINH, WIUTFOCTPATUBHBIX MaTEPUAIOB. 3aaHus
[0 CaMOCTOSITEIbHOM paboTe JaroTcs IO TeMaM, KOTOpble TpeOyIOT JIOMOJIHUTEIbHON
popaboTKH.

OO0umii 00beM C€aMOCTOSATENBHOM pPabOThl CTYAEHTOB MO JAMCLUUIUIMHE BKIIIOYAET
AyJUTOPHYIO W BHEAYJAUTOPHYIO CAMOCTOSTEIBHYIO pa0OTy CTYACHTOB B TEUEHUE CEMECTpA.

AyIuTOpHAs CaMOCTOSTENbHAs paboTa OCYIIEeCTBIseTCA B (POpME BHIITOTHEHUS TECTOBBIX
3aJ]aHUl, Keilc-3ajja4, NHUCbMEHHBIX IIPOBEPOYHBIX pabOT MO JUCHMILIMHE. AyAUTOpHas
caMmocTosiTeNbHas pabora obecriedeHa 0a30il TECTOBBIX MaTEpUANOB, KeWc-3aaay Mo paszeiam
JUCLUTUIMHBL

BaeaynuTopHas camocTosiTenbHas paboTa ocyIiecTBisercs B popmax:



— TMOATOTOBKH K YCTHBIM JOKJIa/iaM (MUHU-BBICTYIUICHUSIM);
— TOJroTOBKa K 3amuTe pedepara;
— TOJrOTOBKa K FPYNIIOBOMY O0CYKIEHHUIO [0 TEMaM;
— TOJrOTOBKAa CTEHJIOBBIX JOKJIAJ0B U IOCTEPOB;
— pa3paboTka MPOEKTOB.
OC-1. CamocrosiTesibHasi paboTa
[Ipumepsl caMOCTOSITENIBHBIX PabOT
[Tpumepsl caMOCTOSATENBHBIX paboOT
1. IlapamnenpHoe W pacnpeneiaeHHoe nporpammupoBaHue. CpeacrBa — CO3JaHUS
MHOTOTIOTOYHBIX U PACIpe/IeICHHBIX MPHIOKESHUH.
2. OCHOBHBIC MOJIETH CO3/IaHUs U (YHKIIMOHUPOBAHUS MTOTOKOB.
OpenMP: Co3manne mapaieabHBIX 00JIaCTE, HACTPOWKa KOJIMYECTBA TIOTOKOB,
BJIOKCHHBIE NTapaJlJIeNIbHbIE O0JIACTH.
OpenMP: Pacnipenenenue paboThl MEX]y TOTOKaAMH C MTOMOIIBIO JUPEKTUB.
OpenMP: CpencrtBa CHHXpOHU3AIUY.
OpenMP: Oniun, BIUsONIIME Ha pa3eieHue JaHHbIX.
MPI: Co3nanue u 3amyck MPI mporpamm 8 MS VS.
MPI: [TapHble B3auMOJI€MCTBUS.
MPI: Tuns! nanaeix 8 MPL
0. MPI: Bo3MOXHOCTH CHHXPOHHU3AIIUH.
11. CUDA: Amnnaparubie ocobenHoctd GPU, koropble HEOOXOOUMO YYHUTHIBATh IIPU
pa3paboTKe alrOPUTMOB.
12. CUDA: YpoBHu B3aumoeiicTBus npuioxenuii u GPU.
13. CUDA: Pacuupenue s3bika C s pa6otsl ¢ GPU.
14. CUDA: Nepapxusi HOTOKOB
15. CUDA: B0o3MOXXHOCTH CHHXPOHH3AIIH.
16. CpaBHHTENBHBIN aHAIN3 TTAPAITICITBHBIX TEXHOJIOTHI
AHann3 MacTabupyeMOCTH allTOPUTMOB
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OC-2. KontpoJsHas padora 1
IIpuMepHBIii BApHAHT KOHTPOJIBHOTO 3aJaHUs:
1. M3yunte MeTONbl CHUHXPOHM3ALMM M B3aMMOMCKIIOYEHMS ITOTOKOB JUIsl ONEpPAalMOHHOMN
cuctembl Windows 1 pa3paboTtaiite psii AEMOHCTPALMOHHBIX MMAPAIIIEIbHBIX TPOTrPAMM.
2. W3yunte MeTOIbl CHUHXPOHM3ALMM U B3aMMOUCKIIOYEHHS ITOTOKOB JUIsl ONEpPAlMOHHOMN
cuctembl Unix/Linux u pazpaboTaiite psia 1€MOHCTPALIMOHHBIX HapaiedbHBIX IPOTPAMM.

ﬂﬂ}l CaAMOCMOAMENbHOI NOO20MOBKU K 3AHAMUAM O Oucuunﬂuuepekomeudyemc;l
Ucnoib3oeambs yueﬁno-memoduuecxue mamepuaiiol:

1. [lpiranoB A.B., T'onyboxoB A.B. KommbioTepHoe MonenMpoBaHHE W JU3aiH
MH(OPMallMOHHON 00pa3oBaTelbHOM cpeAbl: Yy4eOHO-METOAMYECKHE pPEeKOMEHAAluu s
MarucTpaHTOB HampasieHus noarotoBku «llenarornueckoe obpazosanue» / A.B.I{piranos, A.B.
['onyOkoB. — YabsiHoBck: Yal'TlV, 2016.

5. l'[pnMeprle OLCHOYHBIC MAaTEpHAJbl Jd IPOBECACHUA TEKYHICT0 KOHTPOJIA
yCcneBaeMoCTH U HpOMe)ICYTO'{HOﬁ aTTeCTalluu oﬁyqamumxca o AUCHMIIJIMHE

Opranu3anusi 1 NpoBe/ieHHE ATTECTAIUN CTYJAeHTa
®OI'OC BO B COOTBETCTBMM C MNPHUHIUIIAMH BOJOHCKOTro mponecca OpUEHTUPOBAHBI
MPEUMYIIECTBEHHO HE Ha COOOIIEeHHE 00YJaromeMycsi KOMILJIEKCA TEOPETUYECKUX 3HAHUN, HO
Ha BBIPaOOTKY y OakajaBpa KOMIETEHIMI — AMHAMUYeCKOro Habopa 3HaHUM, YMEHU, HABBIKOB



U JIMYHOCTHBIX Ka4yeCTB, KOTOPBIE TO3BOJIAT BBITYCKHHUKY CTaTh KOHKYPEHTOCHOCOOHBIM Ha
PBIHKE TPYyJa U YCIEIIHO NPO(eCCHOHAIBHO PEATN30BbIBATHCSL.

B npouecce onenku 6akanaBpoB HEOOXOAUMO UCIIONB3YIOTCS KaK TPAJUIUOHHbIE, TaK U
MHHOBAllMOHHBIE THIbI, BUAbI U (QOpMbI KOHTpOJs. IIpM 3TOM NHOCTENEHHO TpaaULMOHHBIE
CPEICTBAa COBEPUICHCTBYIOTCS B pYCil€ KOMIIETEHTHOCTHOIO IIOJX0Ja, a HWHHOBAaLMOHHbIE
CpeZCTBa aIalITUPOBAHBI JUIs IOBCEMECTHOI'O IPUMEHEHUS B POCCUICKON BYy30BCKOI MpaKTHKE.

Less npoBeaeHHs] aTTeCTALMM — TPOBEPKAa OCBOCHHUS 00OPa30BaTENLHOW MPOTPAMMBI
JUCLUIUIMHBI-IPAKTUKYMa Yepe3 CPOPMUPOBAHHOCTh 00Pa30BaTEIbHBIX PE3YIbTATOB.

IIpomexyTouHasi aTTecTalMsl OCYLIECTBISIETCA B KOHLE CEMECTpa U 3aBEPILIACT
U3y4yeHHE AMCLUIUIMHBL, IIOMOTaeT OLIEHUTh KPYNHbIE COBOKYIHOCTH 3HAaHUM W YMEHMH,
(dbopMHpOBaHUE ONIPEIEICHHBIX KOMIIETEHIIHH.

OLEeHOYHBIMH CpPEACTBAMHU TEKYILIErOo OLEHUBAHMUS SBJSIOTCS: JOKJIAaA, TECThl IO
TEOPETUYECKUM BOIIPOCaM JUCLMIUIMHBL, 3alUTa IpPaKTUYECKuX padboT u T.1. KoHTpoib
YCBOEHMsI MaTepuana BeAETCS PEryjsipHO B TEUYEHHE BCEro CEeMecTpa Ha INpPaKTHUYECKUX
(ceMuHapcKux, 1a00paTOPHBIX ) 3aHATHUAX.

No CPEJACTBA OLUEHUBAHUSI, OO6pa3zoBaTenbHbIC
n/n WCTIOJIb3yeMbIE /ISl TEKYIIETO OLICHUBAHHS Pe3yabTATHI JUCIUATUTHHBI
nokasaressi popMUpOBaHHSI KOMIETSHITUH
OuneHoYHBbIE CpeICTBA IS TeKyIIeH OP-1. Ymeer ucmosb30Bath
aTTecTaluu UHCTPYMEHTBI U TEXHUKHU

OC-1 BelicTymeHue ¢ JOKIaI0M 110 U(PPOBOTO MOJCTUPOBAHUS IS
pe3yibTaTaM MOArOTOBKH pedepata peanuzanuu o0pa3oBaTeIbHBIX
OC-2 KonTposnbHas pabota IIPOLIECCOB.

OueHoYHbIE CpeACTBA IS
NMPOMEKYTOYHOW ATTeCTAIHH
3a4eT (IK3aMeH)
OC-3 3auer B hopMe ycTHOTO coOeceToBaHuUS

Onucanue OIEHOYHBIX CPEJACTB U HEOOXOJUMOro 000pynOBaHMS (JIEMOHCTPALMOHHOTO
MaTepuana), a TaKKe IMpoLUeaypbl W KPUTEPUU OLICHUBAHUS WHIUKATOPOB JIOCTHIKEHUS
KOMIIETEHIIMH Ha pa3IMyHbIX dTanax ux GOpMHPOBAaHUS B MPOLIECCE OCBOEHUS 00pa3oBaTeIbHOM
nporpaMMmbl  mpejctaBieHbl B DOHAE OLIGHOYHBIX CPEICTB s TEKYLIEro KOHTPOJIS
yCIIEBAEMOCTHU M MPOMEKYTOYHON aTTECTALlUU 1O JUCIUILINHE.

Mamepuanwi, ucnonv3yemoie 014 meKyuye20 KOHmMPOA yCneeaemocmu
odyuarowuxca no oucyuniune

Marepuaisl AJ11 OpraHu3auy TEKYIIEH aTTeCTalluy NPEICTABIEHBI B I1.5 MPOrpaMMBI.

Mamepuansl, ucnoyb3yemole 01151 RPOMENCYMOUHO20 KOHMPOS YCRE8AeMOCU
odyuarowuxca no oucyuniune

IIpuMepHBIi NepedYeHb BONPOCOB K 3a4eTy
1. TMapamnensHoe U pacnpezenieHHoe porpaMMmupoBanue. CpeacTa co3qaHus
MHOT'OIIOTOYHBIX U PACIPENEICHHBIX IPUTIOKEHUMN.
OCHOBHBIE MOJIENH CO3JaHUS U PYHKIIMOHUPOBAHMSI TIOTOKOB.
3. OpenMP: Co3nanue napamiesibHbIX 00JIaCTe!, HACTPOIKa KOJMUECTBA TOTOKOB,
BJIOKEHHBIE NTapaljie/IbHbIe 00JIACTH.
OpenMP: Pacnipenenenue paboThl MEX]y IIOTOKAMH C MTOMOIIBIO JTUPEKTHB.
5. OpenMP: CpexnctBa CHHXpOHHU3AIIHH.
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OpenMP: Onuuu, Biusionre Ha pa3aeieHue JaHHBIX.

MPI: Co3znanue u 3anyck MPI nporpamm B MS VS.

MPI: [TapHble B3aMMOIEHCTBUS.

MPI: Tuns! gaggeix 8 MPL

10. MPI: Bo3MOXHOCTH CHHXPOHHU3AIIUH.

11. CUDA: Annaparasie ocooennoctu GPU, koTopbie HEOOXO0AMMO YUUTHIBATH MPHU
pa3paboTKe alIropuTMOB.

12. CUDA: YpoBHu B3auMoaeicTBus npunoxenuid u GPU.

13. CUDA: Pacmmpenue sizbika C muist pabotst ¢ GPU.

14. CUDA: Uepapxusi TOTOKOB

15. CUDA: B0o3MOXHOCTH CUHXPOHHU3ALIUH.

B xoH1Ie n3yueHHs JUCUUIUIMHBI [TOJIBOAATCS UTOTH pabOTHI CTYIEHTOB Ha JICKIIUOHHBIX U
NPAaKTUYECKHUX 3aHATUAX ITyTEM CYMMHUPOBAHHS 3apab0TaHHBIX 0AJIJIOB B TEUCHHE CEMECTPA.
Kpurepun oneHuBanus 3HAaHUH 00y4ar0IMXCs 10 JMCHUIIHHE

Dopmuposanue OALILHO-PEUMUH2080U OYeHKU pabombl 00YYAIOUUXCSL

ITocertenne Pabora Ha
Ilocemenue
N MPAKTUYECKHUX | MPAKTHYECCKUX | 3a4eT
JIEKIIUI .
3AHIATUN 3aHATUIX
PaszbaiutoBka o 6x 1=6 10 x 1=10
152 6amios 32 Gayna
7 BUJaM paboT OajuIoB OamioB
cemectp | CymmapHBbIi 16 GamnoB 168 Gamnos 200 6ammoB
6 6ayutoB Max
Makc. oamn max Max max

Kpumepuu oyenusanusa pabomsi o6yuaiowje2ocs no umozam cemecmpa

Ouenka Baausl (2 3E)
«3a4TEHO» 101-200
«HE 3aU4TECHO» 100 u meuee

6. MeToanyecKkue yKa3aHus VIl 00y4aKOUIMXCS 110 OCBOCHUIO AU CHMIIJIHHBI

VYcnenrnoe u3ydeHue Kypca TpeOyeT OT oOyJaromuxcsi TOCEIIeHUs JIEKINM, aKTUBHOMN
paboThl Ha NPAKTUYECKUX 3aHATUSAX, BBIIOJHEHHS BCEX YUYEOHBIX 3a/laHUi MpernojaBaTes,
03HAaKOMJICHHSI C OCHOBHOM U JIONIOJIHUTEIILHOM JINTEPaTypOH.

3anuce JIeKIUH — OJHa U3 (OpPM aKTHUBHOM CaMOCTOATENbHON paboThl oO0ydaromuxcs,
TpeOyromasi HaBHIKOB M YMEHHS KpaTKO, CXEMAaTH4HO, IIOCIEAOBATEIbHO W JIOTHYHO
(UKCUpPOBaTH OCHOBHBIE MOJIOKEHUS, BBIBOJBI, 00001IeHus, (OpMYIUPOBKH. B KoHIlE Jekuuu
npenojaBaTenb OcTaBisieT Bpemst (5 MHHYT) Juisi TOro, 4roObl oOydaromuecs HMeTu
BO3MOYKHOCTb 33/1aTh YTOUHSIOIINE BOMPOCHI 110 U3y4aeMoMy Marepuaiy. M3-3a HerocTaTouHoro
KOJIMUECTBA ayJAWTOPHBIX YacOB HEKOTOphIE TEMBI HE YIACTCSl OCBETHTh B TIONHOM OOBEME,
[OATOMY TIpernojaBaTellb, IO CBOEMY YCMOTPEHHMIO, HEKOTOpble BOMPOCHl BBIHOCUT Ha
CaMOCTOSTENTFHYIO PadOTy CTYJIEHTOB, PEKOMEH/IYsl Ty WJIM HHYIO JuTeparypy. Kpome storo, mis
JY4IIEro OCBOEHUS Marepuaja M CHUCTeMaTW3allMd 3HAHUH MO JUCUUIUIMHE, HEO0O0XOIUMO
MOCTOSTHHO pa30HpaTh MaTepHalIbl JIGKIMKA IO KOHCIIEKTaM W Y4eOHBIM mocoOusiM. B ciydae
HEOOXOAMMOCTH 00paIaThCsl K MPEMoIaBaTelio 3a KOHCYbTAIHEH.

IToaroroBka K NPaKTHYECKUM 3aHATHSIM.

[Tpyn moAroTOBKE K MPAKTUYECKHM 3aHATUSAM CTYICHT JOJDKEH H3YyYUTh TEOPETHUYECKHUMA
Marepuall 1o TeMe 3aHATUs (UCIOJIb30BaTh KOHCHEKT JIEKIMH, U3y4UTh OCHOBHYIO JIUTEPATYPY,




03HAKOMUTHCS C JIOTIOTHUTEIBHOM JTUTEPATYPOH, IPU HEOOXOJUMOCTH JOTIOTHUTH KOHCIIEKT, JIeast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JUTEPATypHBbIX HMCTOYHHKOB). B ciyyae 3arpyaHenwuii,
BO3HUKAIOIIMX NPU OCBOCHUM TEOPETUYECKOr0 MaTepHaia, CTYICHTY ClelyeT oOpamarbes 3a
KOHCyJIbTalluel K mpernojaBarento. Vs Ha KOHCYNIbTalMI0, HEOOXOJMMO XOPOIIO IMPOAYyMaTh
BOIPOCHI, KOTOPBIC TPEOYIOT Pa3bsICHEHHUSI.

B Havane npakTH4yecKoro 3aHATHS IPENOAABATENb 3HAKOMUT CTYIEHTOB C TEMOM, OIJIaIaeT
IJIaH MPOBEACHMS 3aHATHS, BBIIACT 3a/laHusA. B TeueHue OTBEIEHHOTO BPEMEHHM Ha BBINOJIHEHUE
paboThI CTYIEHT MOXET OOpaTUTHCS K MPENOAABATENIO 32 KOHCYIbTallMell Win pa3bsicHeHusIMU. B
KOHIIE 3aHSTHS TIPOBOAUTCS IIPHEM BBITOJHEHHBIX 3aJIJaHU, COOECEIOBAHUE CO CTYACHTOM.

Pe3ynbpTarhl BBHIMOIHEHUS TPAKTUYECKUX 3/1aHUM OLIEHUBAIOTCS B OaliaX, B COOTBETCTBHUHU C
OaJIbHO-PEUTUHIOBOM CUCTEMOM YHUBEPCUTETA.

Ili1aHbI IPAKTHYECKUX 3AHATHH

3AHSATUE Ne 1. OcHOBHBbIE NOHATHSA NAPAJLJIEJIbHOT0 NPOrPaMMHPOBaHMS.
1. Konuenmus nporecca, IOTOKU, IOHATHE pecypca,
2. OpraHu3arys mapauieIbHBIX IPOTrPAMM KaK CHCTEMBI IIOTOKOB.
3. BzaumopeiicTBHe U B3aUMOUCKIIIOYCHHE TOTOKOB.
4. CuHXpoHM3AIMS.
OO6cyxneHre Ha MPaKTUYECKOM 3aHSATHH TE€M, BBIJICTICHHBIX Ha JICKITHH.

3AHATHUE Ne 2. IlpuMepsl U aHATU3 AJITOPUTMOB NApaJjie/bHbIX BbIYMCIeHHI.
1. Kiaccuueckue 3a1auu napauieabHbIX BBIYMCICHUN
2. 3agauya nIpou3BOIUTENU-TIOTPeOUTENH
3. Oo6enaromue prmocodsr
4. Choaamii mapukMaxep.
O6CY)K)I€HI/IC Ha NPAKTHYCCKOM 3aHATUN TEM, BBIJICJICHHBIX HA JICKIIHUH.

3AHSATHUE Ne 3. Texnosnorus nporpammupoBanust OpenMP.

1. Cunrakcuc OpenMP

2. TlapannmenbHas mporpaMma, MOTOKH

3. KoHcTpykuuu aas opraHu3alnyy napanjielbHbIX U MOCIeJ0BATEIbHBIX CEKIIUN
OO0cyxeHre Ha MPaKTUYECKOM 3aHSITHH TE€M, BbIJICJICHHBIX Ha JIEKIUH

3AHSATHUE Ne 4. Texnosnorus nporpammuposanust OpenMP.
1. OcHOBHBIE KOHCTPYKLIUH JUISI paciipe/ieieHust paboThl MEXAY MOTOKaMU
2. OCHOBHBIC KOHCTPYKIHWH Ui CHHXPOHH3AIWU TOTOKOB W PAa0OOTHI C OOIIMMHU H
JIOKaJIbHBIMU JAHHBIMH.
OO6cyxeHre Ha MPaKTUYECKOM 3aHSITHH TE€M, BbIJICJICHHBIX Ha JIEKIUH

3AHATHUE Ne 5. Texnosnorusi nporpammupoanus MPI.

1. TlapannensHas nporpamma, COOOIICHHUE,

2. TloHsTHS TPy B KOMMYHUKATOPOB.

3. CHHXpOHHOE B3aMMOJEHUCTBHE MTPOLIECCOB.
OO6cyxeHre Ha MPaKTUYECKOM 3aHSITHH TE€M, BbIJICJICHHBIX Ha JIEKIUH

3AHATHUE Ne 6. Texnosnorusi nporpammupoanus MPI.

1. Bunsr onepatopor Send (Bsend, Ssend, Rsend).

2. TynukoBbIe CHUTYyalluu

3. ACHHXPOHHOE B3aUMO/JICHCTBUE MPOLIECCOB
OO0cyxaeHne Ha MPAKTUYECKOM 3aHATHH TEM, BbIJICIIEHHBIX Ha JIEKLIUU



3AHSATHUE Ne 7. Texnonorus nporpammupoBanusi CUDA.
1. Anmaparaesie ocobernHoctu GPU, kotopele HEOOXOIMMO YYHMTHIBATH NIPH
pa3paboTKe allrOPUTMOB.
2. YpoBHM B3auMo/ielcTBHs npuiiokernii 1 GPU
OOcyxIeHre Ha MPAaKTUYECKOM 3aHSTUU TEM, BbIICJICHHBIX HA JIEKIIUH

3AHSATHUE Ne 9. Texnosnorus nporpammuposanust CUDA.
1. Pacmmpenue s3bika C ms padotser ¢ GPU
2. CHUHXpOHM3ALHUA.
OO6cyxaeHne Ha MPAKTUYECKOM 3aHATHH TEM, BbIJICIIEHHBIX Ha JIEKLIUU

3AHSTHE Ne 9. PaGora Ha BbluucauTEeIbHOM KJIacTepe Yal'Ily.
1. VYnpaneHHoe NOAKIIOYEHHUE K BEIYUCIUTEILHOMY KIIACTEPY
2. Ocuosbl pabotsl 8 OC Linux

OOcyxeHre Ha MPaKTUYECKOM 3aHSTUU TEM, BbIICIICHHBIX HA JICKIINH

3AHSATHE Ne 10. Pa6oTa Ha BeluMcauTe1bHOM KiaacTepe Yal'Ily..
1. TlapannenbHasi KOMIUWJISALUS POTPAMM
2. [TlapamenbHOE BBITIOJHEHUS TPOTPAMM.
3. Odepenp pacupeeneHHs PECYpCOB.

OO6cyxneHre Ha MPaKTUYECKOM 3aHSITHH T€M, BbIJICJICHHBIX Ha JICKIUH

7. TlepeyeHb OCHOBHOW W /JONMOJIHUTEIbHOW y4eOHOIl nuTepatrypsnl, UHTepHeT-pecypcos,
HEeOOXOAUMBIX /1JI51 OCBOEHMS IH CHUTITHHBI

OcHoBHasi TUTEpPaTypa

1.Hemnrorun, C.A. Beenenue B nporpamMmupoBanue Ha kiacrepax / C.A. HemHtorus. -
2-e m31., uctp. - M. : Harmonanesiit OTkpeiTenid YHUBepcuter «MMHTYUT», 2016. - 247 c. :

CXEM., WII. ; To xKe [DneKTpOHHBIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=429082

2.0CHOBBI  BBICOKOIIPOM3BOJIUTENBHBIX BBIUMCICHUNH : yueOHoe mocobue / K.E.
AdanaceeB, C.B. CrykonoB, B.B. Mansimenko u ap. - KemepoBo : KemepoBckuii
rocyaapcTBeHHbIN yHuBepcutet, 2012. - T. 2. TexHoIOrUN NapauieaIbHOro IpOrpaMMUpPOBAHHUSL.
- 412 c. - ISBN 978-5-8353-1246-7 ; To ke [DnekrpoHHBId pecypc]. -

URL:http://biblioclub.ru/index.php?page=book&id=232204

3. AdanaceeB, K.E. OCHOBBI BBICOKOIIPOM3BOJUTEIHFHBIX BBIUUCICHUH : ydeOHOE
nocoone / K.E. AdanaceeB, N.B. I'puropreBa, T.C. Peitn. - KemepoBo : KemepoBckuii
rocynapctBeHHbld yHuBepcurteT, 2012, - T. 3. IlapaiutenbHble BEIYMCIUTEIBHBIE AITOPUTMEIL. -
185 c. - ISBN 978-5-8353-1546-8 ; To ke [Onekrponusii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232205

JlonmosiHuTEIbHAS JIUTEPATYPaA
3amu3nsak, B.E. Teopus u npakTHka MO BEIYUCIUTEIBHOM MaTeMaTuke : yuebHoe nocobue / B.E.
3ammsusik, [.U. lllenanoBckas ; MunuctepcTtBo oopasoBanust u Hayku Poccutickoii deneparuu,
Cubupckuit  ®enepanpHblii  yHUBepcuTeT. - KpacHospck : Cubupckuili  denepanbHblii
yauBepcuteT, 2012. - 174 c. : Tabn. - ISBN 978-5-7638-2498-8 ; To ke [ DneKTpOHHBIH pecypc].
- URL.: http://biblioclub.ru/index.php?page=book&id=229271
Anekcees, A.A. OCHOBBI TapaJIJIENFHOTO IPOTPAMMHUPOBAHUS ¢ UCTONb30BaHueM Visual Studio

2010/ A.A. Anekcees. - 2-e u3., uctp. - M. : HannonanbHbiit OTKPBITHIN Y HUBEPCUTET
«HHTYWUT», 2016. - 332 c. : un. ; To xe [Dnexkrponnslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=428829



http://biblioclub.ru/index.php?page=book&id=429082
http://biblioclub.ru/index.php?page=book&id=428829

3. Hewmmnrorun, C.A. IlporpaMmMmupoBaHue Ha KJlacTepax ¢ UCIOJIb30BaHHEM HHCTPYMEHTOR Intel
(Intel Cluster Studio) / C.A. Hemurorus. - 2-e uza., ucnp. - M. : HarmonansHe1id OTKPBITHIHA
VYuusepcurer «MMTHTYUT», 2016. - 259 c. : cxem., ui. ; To xe [DnexkTponHsIil pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=429823

Humepnem-pecypco
—  https://www.intuit.ru — HanmoHaibHBIH OTKPBITHI YHUBEPCUTET
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