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MecTo IMCHUILIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

Juctumimna «OCHOBBI MapajuleNbHbIX BBIYMCICHUN» OTHOCUTCA K JUCIUIUIMHAM YacTH,
dbopMupyeMoil ydaCTHHKaMHU 00pa3oBaTeNbHBIX OTHOIICHHMA, biioka 1. Jluciumimabl (MOTyIH)
BapraTuBHOIO  Moaynst  «CyHepKOMIIBIOTEpHBIE  TEXHOJOTHMH B NMPOQecCHOHANbHON
NEeSITeIbHOCTH» Y4eOHOTO IUIaHa OCHOBHOM MPO(ECCHOHANBFHONW 00pa30oBaTeIbHON IMPOTrpaMMBI
BBICIIETO O0pa30BaHUs — IMporpaMMbl OakajaBpuara 1o HampapieHHio noarotoBku 44.03.05
[Tenarornyeckoe obpazoBanue (C AByMs NPO(UISIMH MTOATOTOBKH), HAPABIEHHOCTH (TIPO(UIIB)
oOpa3zoBartenbHOil mporpammbl «MHpopmaTuka. IHOCTpaHHBIH SI3bIK», OYHOM GOpMBI 00yUEHUSI.

JlucuuruiiHa omMpaeTcss Ha pe3ynbTaThl 00ydeHUus, COPMHpPOBAHHBIE B PaMKax Kypca
OakanaBpuara.

Pe3ynbrarhl M3y4eHUs] TUCUUIUIMHBI SBJISIOTCS OCHOBOM JUISl M3YYEHMS TUCLUIUIMH JUIS
npoecCHOHANBEHOM EATEIILHOCTH U MTPOXO0KICHHS TOCYAapCTBEHHOM UTOTOBOM aTTECTAINH

1. Ilepeyenr mnJIaHMpyeMBbIX pe3yJbTaTOB 00ydeHHs (00pa3oBaTebHBIX
pe3yJbTaToB) MO TUCIHUILINHE

Leab0 OCBOGHHUS IUCIHMIUIMHBI SBISICTCS IMOATOTOBKA YYUTeNs K  Oymymien
MpoECCHOHAIBHON NIEATETLHOCTH: (POPMUPOBAHUE CIIOCOOHOCTH K MPEMOJaBaHUIO0 Y4eOHOTO
mpeaMeTa JijIsl pa3HbIX HallpaBJICHUN MOJTOTOBKU HA Pa3HBIX YPOBHSAX 00pa30BaHUS.

3agaveil OCBOGHHS TUCHMIUIMHBI  SBISETCS  (HOPMUPOBAHHME MPEICTABICHUNA O
NapajulebHBIX BBIUMCICHUAX B TMPAKTUYECKOM JEATEIBHOCTH U MPHUKIAIHBIX 001acTAX,
OTpabOTKa TOHATUHHOIO amnmapara [apaJUIe/IbHbIX  BBIYMCIEHUN, TEXHUKU CO3JIaHus
napauieIbHBIX AIrOPUTMOB M Mporpamm, GOopMHUpPOBAaHUE U 3aKpEIUICHHE YMEHHs paboTaTh Ha
BBICOKOITPOU3BOIUTEIILHOM 000pYyI0BaHUH.

B pesynbrare ocBoeHMsI IpOrpaMMbl OOYYaroIIMiiCs JAOKEH OBJANETh CIEAYIOIIMMHU
pesyiapTaTamMu  oOydeHus (B TaOiWIle TIPENCTAaBICHO COOTHECEHHE O0pa3oBaTEIbHBIX
PE3yNbTaTOB O0YUYEHHS MO AUCIUILINHE C MHANKATOPAMH TOCTHKEHHUS KOMIIETSHIINHN )

KomMnerennus u OO6pa3zoBaTenbHBIC PE3YIbTATHI TUCIUATTHHBI
WHJUKAaTOPHI €€ (aTamnsl GopMUpOBAHUS AUCHIUTIINHBI)
JOCTHKEHUS B 3Haer VYmeer Bnaneer
JUCIIUTUIMHE

VK-2. Crocoben OP-1. ucnoyp30Bath

ONpENENATh KpyT WHCTPYMEHTHI U

3a7a4 B pamMKkax TEXHUKH [IUPPOBOTO

IIOCTABIICHHON LCIU U MOJICJIUPOBAHUS JJIs

BBIOMpATh peanu3anuu

OIITHMAJILHBIC 00pa3oBaTeNbHBIX

CIOCOOBI X PEeIIeHUS, MPOIIECCOB.

HCXOAs u3

NENCTBYIOIINX

MPaBOBBIX HOPM,

MMEIOIINXCS PECYPCOB

U OTPaHUYECHUM.

2. O0beM IMCHUILUIMHBI B 3aYeTHBIX eIHHULAX C YKa3aHHEM KOJIHYeCTBA aKaJleMHYeCKUX
4YacoB, BbIJeJEHHBIX HAa KOHTAKTHYI0O paldoTy oOydamomuxcsi ¢ npemnogasaresieM (1o
BH/1aM y4eOHBIX 3aHATHI) H HA CAMOCTOSITEIbHYIO PadoTy 00y4aromuxcs
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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 omeedeHH020 HA HUX KOIUUECMEA AKADEMUYECKUX YACO8 U
6U008 YUeOHbIX 3aHAMUIL

KonuuecTBo yacoB no ¢popmam
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OcHOBHBIE MTOHATHUS napajuieIbHOTO 3 4 10
MIPOrpaMMHUPOBaHUSI.
[Tpumeps! 1 aHaKM3 AITOPUTMOB TTAPALIETHHBIX 3 6 10
BBIYMCIICHHI.
Texnonorus nporpammupoBanust OpenMP. 3 6 ) 10
PaGora Ha BeruncnurenbHoM knactepe Yl TIY 3 4 10
Bcero mo AucuumninHe: 12 20 - 40

3.2. Kpamkoe onucanue codepicanus mem (pazoenos) OUCyuniutvl

Kparkoe cogep:kanue Kypca
Tema 1. OcHOBHBIC NOHATHS NAPAJLIEIBHOIO POrPAMMUPOBAHUS.
Konuenmus npouecca, HOTOKH, IOHATHE PECypca, OpraHu3alns NapauieIbHbIX IPOrpaMM
KAaK CUCTEMBI IOTOKOB. B3anuMoaeiicTBrE U B3aMMOUCKIIOYEHNE TOTOKOB. CUHXPOHHU3AIUS.

Tema 2. Ilpumepsl 1 aHAJIN3 AJITOPUTMOB NAPAJLIEIbHBIX BIYMCJICHUI.

Knaccuueckne 3agaum  MapajiesbHBIX — BBIYMCIIEHUH, 3aJadya  MPOM3BOAMTEIM-
noTpedutenu, obenatomme ¢uaocodpl, CHANMNA MapukMaxep. Meroabl  yaydlleHUs
OBICTPOJCICTBUS IPOTPaMM



Tema 3. Texnosnorusi nporpammuposBanust OpenMP, MPI, CUDA.

Cunrakcuc OpenMP, napannenbHasi mporpaMmma, MOTOKH, KOHCTPYKIIMH JJIsl OpraHUu3aluu
NapaJuIeJIbHBIX U IIOCJIEN0BATEIbHBIX CEKIMH, OCHOBHBIE KOHCTPYKLHMHU JUIsl paclpeieiacHUs
paboThl MEXAY MOTOKAaMH, OCHOBHBIE KOHCTPYKLIMU ISl CHHXPOHU3AIMHU MOTOKOB U pabOTHI C
OoOLIMMH ¥ JOKaJbHBIMM JaHHbIMU. [lapamiensHas nporpamma, cooOlIEHUE, TOHITHUS TPYII U
KOMMYHHUKATOPOB. CHHXPOHHOE B3aWMOJICHCTBHE IpoleccoB, Buabl omnepaTtopoB Send (Bsend,
Ssend, Rsend). TynukoBbie cuTyanuun ACHHXPOHHOE B3aUMOJICHCTBUE MPOIECCOB. ANMapaTHbIe
ocobernnoctu GPU, xotopble HEOOXOAMMO YUUTHIBATh NMPHU Pa3pabOTKe aJropuTMOB. YPOBHU
B3ammoyeiicteus mpwiokennid u  GPU, Pacmupenme s3pika C  mis paboter ¢ GPU,
CUHXPOHHU3AIIHSL.

Tema 4. PadoTa Ha BbIYMCIUTEIbHOM KJacTepe Yal'lly.

VY najyieHHOE TOAKIIIOYEHUE K BHIYMCIUTEIIBHOMY KJIacTepy, OCHOBHI padotsl B OC Linux,
napajulejipHas KOMIWIALUSA IpOrpamM, IapajljIelIbHOE BBINOJHEHUsA mnporpamm. Odepenn
pacnpeneseHus pecypcos.

4. IlepeuyeHb Y4eOHO-METOAMYECKOI0 o0ecreYeHUsl ISl CaAMOCTOSITEIbHOH PadoThI
o0yyarommxcsi Mo JMCHUIINHE

CamocrosrenbHas padoTa CTyICHTOB SIBJIETCS 0c000i (opMoOil opraHu3anuu y4eGHOro
nporecca, MPEACTaBIIOMAs COOOM  IUIAHMPYEMYO, I[03HABATENbHO, OPraHW3alMOHHO |
METOJIMYECKH HANpPAaBIAEMYIO JESTeIbHOCTh CTYJEHTOB, OPHUEHTUPOBAHHYIO Ha JIOCTH)KEHHE
KOHKPETHOTO  pe3yJjbTara, OCYIIECTBIIEMYI0 0€3 TMpsMOM  IOMOINM  IPEroJaBaTelis.
CamocrosTenbHas padoTa CTYJIEHTOB SIBJISIETCS COCTaBHOM 4acThio yuyeOHOH paOoThl U MMeeT
[ENBI0 3aKpeIyICHHe W YriyOJIeHne MOJydYeHHBIX 3HAHHW M HaBBIKOB, MTOMCK M MPHOOpETeHnE
HOBBIX 3HaHU, a TAK)Ke BBINOJIHEHNE YUE€OHbIX 3aJJaHHH, TOATOTOBKY K MPEACTOSIIUM 3aHITUIM
u sk3aMmeny. OHa npeaycMaTpuBaeT, Kak MpaBuiio, pa3padoTKy pedepaToB, HAUCAHKUE JOKIIAIOB,
BBINOJIHEHHE TBOPYECKUX, HHAMBUIYAIbHbBIX 33JJaHUH B COOTBETCTBHM C y4eOHOM Mmporpammoit
(TeMaTHYeCKUM TUTAHOM M3y4YeHHS JAUCIUIUINHBI). Tema aiisi TaKoro BBICTYIUICHHUS MOXKET OBITh
IpeUIoKeHa MpernojaBaTeneM Wik u30paHa caMUM CTYAEHTOM, HO MaTepHall BBICTYIIJICHUS He
JOJKEH  AyOluMpoBaTh  JIGKIIMOHHBIM — MmaTtepuain. PedeparuBHbli  MaTepuan  CIYXKUT
JIOTIOJTHUTENBHON HH(popManuel s paboThl Ha MpakTHUECKUX 3aHATHAX. OCHOBHas Lejb
JAHHOTO BUJa pabOThl COCTOUT B OOYYEHHMM CTYJEHTOB METOJaM CaMOCTOSATEIbHOW paboThI €
y4eOHbIM MaTepuanoM. s MOJHOTHI YCBOGHHS TEM, BBIHECEHHBIX B IPAKTUUECKHE 3aHATHS,
TpeOyercs paboTa ¢ TepBOMCTOYHMKaMH. Kypc mpeaycMaTpuBaeT CaMOCTOATENbHYIO paldoTy
CTYACHTOB CO CIeUUaNbHOM JuTeparypoil. CieyeT OTMETHTb, YTO CaMOCTOsTeNbHas padoTa
CTYZICHTOB pe3yJIbTaTHBHA JIUIIb TOT/A, KOT/Ia OHA BBIIOJIHIECTCS CHCTEMAaTHYECKH, TUTAHOMEPHO
U IIeJICHAIIPABIEHHO.

3amaHus  UIE  CaMOCTOSITENbHON  pabOTBl  MPEAYyCMATPUBAIOT  HCIIOJIb30BaHHE
HEOOXO/JUMBIX TEPMHUHOB W TMOHATHH 1O mpobiematuke Kypca. OHHM HaleIMBalOT Ha
MPAKTUYECKYIO0 paboTy MO MPUMEHEHHUIO M3Y4aeMOro Marepuala, HOUcK Oubanorpaduueckoro
MaTepHaia 1 JIEKTPOHHBIX MCTOYHUKOB WH(pOPMAIIUHU, HIUTIOCTPATUBHBIX MaTEpUAIOB. 3aJaHus
M0 CaMOCTOSITETIHHOH pabdoTe HaroTcs IO TeMaM, KOTOpble TPEeOYIOT JIOTOTHUTEILHOU
popaboOTKH.

O6muit o0beM CcaMOCTOATENbHOW pabOThl CTYAEHTOB IO JTUCHUIUIMHE BKIIOYAET
ayJMTOPHYIO U BHEAYJAUTOPHYIO CAMOCTOATENbHYIO paOOTy CTYACHTOB B TEUEHHE CEMECTpa.

AyIUTOpHAS CAaMOCTOSITENbHAS pad0oTa OCYIIECTBISIETCS B (JOpME BBITTOTHEHUS TECTOBBIX
3aJaHuii, Kelc-3a/1a4, NHCbMEHHBIX IPOBEPOYHBIX pPA0OT MO AUCHUILIUHE. AyIUTOpHas
camocTosiTeNbHas pabora obecriedeHa 0a30il TECTOBBIX MaTEpUANIOB, KeWC-3a7ad Mo pasjesiam
JUCLUTUTMHBL.

BHeaynuropHas camocrosiTenbHas paboTa ocyliecTBiseTcs B (hopmax:
— TOATOTOBKH K YCTHBIM JJOKJIaZaM (MUHU-BBICTYIUICHUSIM);



— TOJATrOTOBKA K 3amuTe pedepara;
— TOJrOTOBKa K FPYMNIIOBOMY OOCYKIEHHUIO [0 TEMaM;
— TOJrOTOBKAa CTEHJIOBBIX JOKJIAJ0B U IOCTEPOB;
— pa3paboTKa MPOEKTOB.
OC-1. CamocrosiTesibHasi padoTa
[Ipumepsl caMOCTOSITENIBHBIX PabOT
[Tpumepsl caMOCTOSATENBHBIX paboOT
1. IlapamnenpHoe W  paclpeneiaeHHoe nporpammupoBaHue. CpenacrBa  co3qaHUs
MHOTOMIOTOYHBIX U PACIpPEIeICHHBIX MPUIOKESHUH.
2. OCHOBHBIC MOJIETH CO3/IaHUs U (YHKIIMOHUPOBAHUS MTOTOKOB.
OpenMP: Co3manne mapauielbHBIX O00JacTe, HACTpPOMKa KOJIMYECTBAa TOTOKOB,
BJIOKCHHBIE TapaJlJIeNIbHbIE O0JIACTH.
OpenMP: Pacrnipenenenne paboThl MEXTy TOTOKAMHU C TIOMOIIBIO TUPEKTHB.
OpenMP: CpencrTBa CHHXpOHU3AIUH.
OpenMP: Onuuu, BIusoOIINE HA pa3/ieJeHUuEe JaHHBIX.
MPI: Co3nanue u 3anmyck MPI mporpamm B MS VS.
MPI: [TapHbie B3aMOICUCTBUA.
MPI: Tuns! nanaeix 8 MPL
0. MPI: Bo3MOXHOCTH CHHXPOHHU3AIIUH.
11. CUDA: Amnnaparusie ocobenHoctd GPU, koropble HEOOXOOUMO YYHUTHIBATh IIPU
pa3paboTKe allrOPUTMOB.
12. CUDA: YpoBHu B3aumojeiicTBus npuioxennit u GPU.
13. CUDA: Pacuupenue s3bika C s pabotsl ¢ GPU.
14. CUDA: Hepapxusi HOTOKOB
15. CUDA: Bo3MOXHOCTH CHHXPOHH3AIIUH.
16. CpaBHHTENBHBIN aHAIN3 TTAPAITICITEHBIX TEXHOJIOTHI
AHann3 MacTabupyeMOCTH allTOPUTMOB

w
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OC-2. KourpoJsHas padora 1
IIpuMepHBIil BApHAHT KOHTPOJIBHOTO 3aJaHUS:
1. M3yunte MeTONbl CHUHXPOHM3ALMM M B3aMMOMCKIIOYEHMS ITOTOKOB JUIsl ONEpPAlMOHHOMN
cucrembl Windows 1 pa3paboTtaiite psii AEMOHCTPALMOHHBIX MMAPAJIIEIbHBIX TPOTrPAMM.
2. W3yunte MeTOIbl CHUHXPOHM3ALMM ¥ B3aMMOUCKIIOYEHMS ITOTOKOB JUIsl ONEpPAlMOHHOMN
cuctembl Unix/Linux u pazpaboTaiite psia 1€MOHCTPALlMOHHBIX HapaiedbHBIX IPOTPAMM.

OC-3. Tect
TecT 110 OCHOBHBIM T€MaM UCIUILINHBL, IPUMEPHBII BapHaHT BonpocoB mpeacTasieH B DOC.

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

1. [{piranoB A.B., T'onyoxoB A.B. KommbioTepHoe MonenMpOBaHHE W JU3aiH
MH(OPMALlMOHHONM 00pa3oBaTeNbHOM cpeabl: Yy4eOHO-METOAMYECKHE pPEeKOMEHAAluHu s
MarucTpaHTOB HampasieHus noaroroBku «llexarornueckoe oopazosanue» / A.B.Ilpiranos, A.B.
['onyOkoB. — YaesiHoBck: Yul'TIY, 2016.

5. l'[pnMeprle OLCHOYHBbIC MAaTEpHAJbl Jd TIPOBCACHUA TEKYLHICT0 KOHTPOJIA
ycneBaeMoOCTH U HpOME)KyTO‘lHOﬁ aTTeCTalluu oﬁyqamumxcsl Mo JTMCHHUIIJIMHE

Opranmaum{ H NMPOBECACHUEC aTTECTAlUN CTYACHTA



®I'OC BO opueHTHpOBaHBI MPEUMYIIECTBEHHO HE Ha COOOIICHHE OO0yYaroImeMycs
KOMIUIEKCAa TEOpPeTHUYECKHX 3HaHWi, HO Ha BbIPAaOOTKY Yy OakajaBpa KOMIIETEHIUH —
JUHAMAYECKOT0 HabOpa 3HAHW, YMEHUH, HABBIKOB M JINYHOCTHBIX Ka4eCTB, KOTOPbIC TO3BOJIAT
BBIITYCKHUKY CTaThb KOHKYPEHTOCHOCOOHBIM Ha PBIHKE TPYyJa M YCHEUIHO NPOQeCcCHOHAIBHO
peaT30BHIBATHCA.

B nporecce onenku 0akagaBpoB HEOOXOAMMO HCHOIb3YIOTCS KaK TPAAUIIMOHHBIC, TaK U
WHHOBAI[MOHHBIC THMBI, BUIBI U (QOpMBI KOHTPOJs. [IpH 3TOM MOCTENEHHO TpaIuIOHHBIE
CPEICTBAa COBEPLICHCTBYIOTCSI B pYCJi€ KOMIIETEHTHOCTHOTO II0/IX0/la, a WHHOBAllMOHHbBIE
CpeCcTBa alalTUPOBAHBI JJIs IOBCEMECTHOIO IPUMEHEHHUSI B POCCUNCKON BY30BCKOM IIPAKTHUKE.

Llenbr nmpoBeaeHusi aTrecTallMd — IPOBEpPKa OCBOEHHUS OOPa30BATEIbHOW MPOTrPaMMBbI
JUCHUTUTMHBI-IPAKTUKYMa Yepe3 CPOPMHUPOBAHHOCTH 00Pa30BaTEIbHBIX PE3yIbTATOB.

IIpomexyTOoUHAs aTTeCTALMSA OCYLIECTBIIAECTCS B KOHIIE CEMECTPa U 3aBEpILaeT U3yueHUE
JTUCIUTUTMHBL, TIOMOTAET OLEHUTHh KPYIHBIE COBOKYIMHOCTH 3HAHUM W yMEHHH, (opMHpOBaHUE
OTpeeNIEHHBIX KOMIIETCHIIUH.

ONEHOYHBIMHA CpPEACTBAMH TEKYIIETO OLEHUBAHHUSA SBISIOTCS: JOKJIAA, TECThl IO
TEOPETUUECKUM BOMPOCAM AUCHHUILIINHBI, 3alIUTa MPAKTUUECKUX padoT u T.1. KOHTposb ycBoeHus
Marepuaia BEIETCS PErYJSIPHO B TEUSHHE BCETO CeMecTpa Ha MPAKTUYECKUX (CEMUHApPCKUX,
71a00pPaTOPHBIX ) 3aHATHUSX.

No CPEJACTBA OLUIEHUBAHUS, OO6pazoBaTenbHbIC
/11 UCIIOJIb3YEMBIC JUIS TEKYIIETO OI[CHUBAHUS PE3YJIBTATHI TUCITUTUIAHBI
rokazaTessi pOpMHUPOBAHUS KOMIICTCHITUH
OueHovHbIe cpeACTBa AJIs1 TeKYLIel OP-1. YMeeT UCIIOIB30BaThH
arrecTanuu WHCTPYMEHTBHI U TEXHUKH

OC-1 BeicTynienue ¢ T0KIa10M 1O M (ppoBOro MOACTIUPOBAHUS JISI

pe3yabpTaTaM MoAroTOBKU pedepaTa peanu3anuu 00pa3oBaTEIbHBIX

OC-2 KontponwHas pabota MIPOLIECCOB.

OC-3 Tect

OuneHouHbIe cpeacTBa As
NMPOMEKYTOUHOIMH aTTeCTANNU
3a4eT (IK3aMeH)
OC-4 3auer B popme ycTHOTO coOeceioBaHus

Onucanue OIEHOYHBIX CPEICTB M HEOOXOAMMOIo 00OpYyIOBaHHS (IEMOHCTPALIMOHHOTO
Mmartepuaia), a TakKXKe MpoLeaypbl U KpUTEpUU OLICHUBAHUS WHIUKATOPOB JIOCTUKEHUS
KOMIIETEHIIMI Ha pa3IMYHBIX 3Tanax ux (opMHUpPOBaHMS B MIPOIIECCE OCBOECHUS 00pa30BaTEIbHOMN
IIPOrpaMMBbI IpeACTaBIeHbI B DOH/IE OLIEHOUHBIX CPEJICTB ISl TEKYILIET0 KOHTPOJIS yCIIEBAEMOCTH
U TIPOMEXKYTOYHOM aTTECTALUU MO TUCHUIUINHE.

Mamepuanwi, ucnonv3yemole 014 MeKyuse20 KOHMPOJiaA YCneeaemocmu
o0yuarwuxca no Oucyunaune

Matepuansl 1)1 OpraHu3aliy TEKYIIEW aTTeCTallMy IPEACTABIEHBI B 1.5 TPOrpPaMMBI.

Mamepuansi, ucnonv3yemoie 01 RPOMEHCYMOYHO20 KOHMPOJIA YCRECaAeMOCmU
o0yuaromwuxca no OucCyunIuHe

IIpuMepHBIii NepedYeHb BONPOCOB K 3a4€eTy
1. TlapannenbHoe U pacnpenesieHHOe porpaMMupoBanue. CpeacTa co3gaHus
MHOTOIIOTOYHBIX U PACIPENEICHHBIX PUIIOKCHHM.
2. OCHOBHBIE MOJIEJIN CO3/IaHUS U (YHKIIMOHUPOBAHUS TTOTOKOB.



3. OpenMP: Co3nanue napamienbHbIX 00J1acTel, HACTPOIKa KOJTMYECTBA TOTOKOB,

BJIO’KEHHBIE MTapaJuieNIbHbIE 00JIACTH.

OpenMP: Pacnipenenenue paboThl MEXKTY MMOTOKAMH C TIOMOIIBIO TUPEKTHUB.

OpenMP: CpenctBa CHHXpOHHU3ALMY.

OpenMP: Oniun, BausoLMe Ha pa3aesieHUue T1aHHbIX.

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

MPI: I1apHble B3aUMOEHCTBUSL.

MPI: Tuns! nanaeix 8 MPL

0. MPI: Bo3M0OXHOCTH CHHXPOHU3AIUH.

1. CUDA: Anmapatabie ocooerHoctd GPU, KoTopbhie HEOOXOIMMO YYUTHIBAThH IPH
pa3paboTKe allrOPUTMOB.

12. CUDA: YpoBHu B3auMozeicTBus npuioxenuii 1 GPU.

13. CUDA: Pacmmpenue si3pika C mist pabotst ¢ GPU.

14. CUDA: Hepapxus MOTOKOB

15. CUDA: B03MOXHOCTH CHHXPOHHU3AIIUH.

RR©O©o~N O A

B xoH1Ie n3yueHHs JUCUUIUIMHBI [TOJIBOAATCS UTOTH pabOTHI CTYIEHTOB Ha JICKIIMOHHBIX U
NPAaKTUYECKHUX 3aHIATUAX IyTeM CYMMHUPOBaHHS 3apab0TaHHBIX O0AJIJIOB B TEUCHHE CEMECTPA.

KpnTepnu OllecHMBAHUSA 3HAHUI oﬁyqammnxcn o JTUCHMIIJINHE

Dopmuposanue 6AITbHO-PEUMUH20B0U OYEHKU pabombl 00yYaAIOWUXcst

ITocertenne Pabora Ha
ITocemenne
N MPAaKTUYECKHUX | TPAKTUYCCKUX | 3aueT
JIEKIIUI .
3AHIATUN 3aHATUIX
Pas0aiuioBka 1o 6x 1=6 10 x 1=10
152 6annos 32 6amna
7 BHJIaM paboT 0amioB OamioB
cemectp | CymmapHsbIi 6 6amtoB 16 6amnoB 168 Gamnos 200 6anmoB
Makc. Oant max max Max max

Kpumepuu oyenusanusa pabomsi o6yuaiowje2ocs no umozam cemecmpa

Ouenka Baausl (2 3E)
«3a4TEHOY 101-200
«HE 3aUYTECHO» 100 u meHee

6. MeToanyecKkue yKazaHus VI 00y4alOUIMXCS 110 OCBOCHUIO TUCHMIIJIHHBI

VYcnennoe u3ydeHne Kypca TpeOyeT OT 0OyJaromuxcsi TOCEIICHUs JIEKINM, aKTHBHOMN
paboThl Ha TPAKTUYECKUX 3aHSATHUSAX, BBITIOJHEHHSI BCEX YUEOHBIX 3aJlaHU MpernojaBaTelis,
03HAaKOMJICHHSI C OCHOBHOM U JIONIOJIHUTEIILHOM JINTEPaTypOH.

3anuce JIeKIUH — OJHa U3 (OpPM aKTHUBHOM CaMOCTOSATENBHOM pabOoThl 00ydaroluxcs,
TpeOyromasi HAaBBIKOB U YMEHHSI KPaTKO, CXEMaTHYHO, TTOCIIEIOBATEIHHO U JIOTHIHO (PUKCUPOBATH
OCHOBHBIE TIOJIOKEHHUS, BBIBOJIbI, 0000111eHNs, (POPMYIMPOBKH. B KOHIIE JIeKIIMU MpernoiaBaTeb
OCTaBJISIET BpeMs (5 MHUHYT) Il TOTO, Y4TOOBI OOydYaroIIMecss WMeTH BO3MOXKHOCTH 3aJaTh
YTOUHSIOLINE BONPOCHl MO H3ydaeMOMy Marepuainy. I3-3a HemocTaToyHOro KoiJuuecTBa
ayJUTOPHBIX YacOB HEKOTOpPblE TEMbl HE YIAeTCd OCBETUTh B IOJHOM OOBEME, MOITOMY
Iperno/iaBaTeNb, M0 CBOEMY YCMOTPEHHUIO, HEKOTOPHIE BOMPOCHI BBIHOCHUT HA CaMOCTOSITEIbHYIO
paboTy CTYyZIEHTOB, pEKOMEHAYSI Ty WM UHYIO Juteparypy. Kpome atoro, /i mydiiero ocBOeHUs
Marepuala U CHCTeMaTH3alMyd 3HAHUM M0 AMCLUIUIMHE, HEOOXOIMMO IOCTOSHHO pa3dupath



MaTepuaIbl JIEKIMIA 110 KOHCTIEKTaM U yueOHBIM mmocoOusiM. B ciydae Heo0X0IuMOCTH 0Opamarhes
K TPETOIaBaTelTio 32 KOHCYIbTallueH.

IMoaroToBKa K NPaKTHYECKUM 3aHATHSM.

[Ipy moAroTOBKE K MPAKTUUECKUM 3aHSATHSIM CTYICHT JODKEH H3YYUTh TEOPETUYCCKUIM
Marepuall 1Mo TeMe 3aHATUS (UCIOJBb30BaTh KOHCHEKT JICKIMH, U3YYUTh OCHOBHYIO JIUTEPATYpY,
O3HaKOMHTbCS C IOTOJTHUTEIILHON JINTEPATypO, TP HEOOXOAUMOCTH JOTIOJIHUTH KOHCIEKT, Jeyas
B HEM COOTBETCTBYIOIIME 3allMCH W3 JIMTEpaTypHbIX HCTOYHMKOB). B ciydae 3arpynHeHui,
BO3HUKAIOMIMX TP OCBOCHUHM TEOPETUUECKOIO MaTepualia, CTYAEHTY ClelyeT oOpamatbes 3a
KOHCYJbTallMel K mpernogaBarento. Mas Ha KOHCYNbTalMiO, HEOOXOAUMO XOpOLIO IPOIyMaTh
BOIIPOCHI, KOTOPBIE TPEOYIOT pa3bsICHEHUSL.

B Hauasne nmpakTHUecKOro 3aHsTHs MPEenojaBaTesb 3HAKOMUT CTYJICHTOB C TEMOM, OrjamaeT
IUTaH TIPOBE/ICHUS 3aHATHS, BBIIACT 33/1aHUs. B TeueHme OTBEIEHHOTO BPEMEHM Ha BBIOJHEHHE
pabOTHI CTYIEHT MOXKET 0OpaTUTHCS K MPENoJaBaTeNio 32 KOHCYIbTAlMeH WIN pa3bsicCHeHUsIMH. B
KOHIIE 3aHATHS [TPOBOIUTCS IPHEM BBIIIOIHEHHBIX 3aJaHHi, COOECE0BAHKIE CO CTYICHTOM.

Pe3ynbTaThl BBITOIHEHNS IPAKTUYECKHUX 3/IaHUIN OLICHUBAIOTCS B OaJllaX, B COOTBETCTBUH C
OaITbHO-PEUTUHIOBOW CUCTEMOW YHUBEPCUTETA.

IInanbl npakTHYeCKUX 3aHATHI

3AHATHUE Ne 1. OcHOBHBIE NOHATHA NAPAJLJIEJIBHOI0 NIPOrPaMMHPOBAHMS.
1. Konuenmus mpoiiecca, MOTOKU, TOHSATHE pecypca,
2. OpraHuzaiys mapauieibHbIX IPOrPAMM KaK CHCTEMbI IIOTOKOB.
3. BzammopeiicTBHE U B3aMMOUCKITIOUCHHIE TOTOKOB.
4. CuHXpOHH3AIHS.
OOcyxeHre Ha MPAaKTUYECKOM 3aHSTUU TEM, BbIICIICHHBIX HA JICKIIUH.

3AHSTHE Ne 2. [Ipumeps! 1 aHAJIU3 AJITOPUTMOB NapasiebHbIX BEIYHCIEHHH.
1. Knaccuueckue 3a7auul napajuieIbHbIX BHIUMCICHUIH
2. 3agada Ipou3BOIUTEIN-TIOTPEOUTETH
3. Oo6enaromue pumocodsl
4. Croaumii mapukMaxep.
OO6cyxeHne Ha MPaKTUYECKOM 3aHSATHH TEM, BbIJICIIEHHBIX Ha JIEKLIUH.

3AHATHUE Ne 3. Texnonorus nporpammuposanust OpenMP.

1. Cunrakcuc OpenMP

2. IlapannenbHas mporpaMma, MoTOKH

3. KoncTpykumu amnst opraHu3anuy napaielbHBIX U TOCIE0BATEIbHBIX CEKIINN
OO6cyxaeHne Ha MPaKTUYECKOM 3aHSATHH TEM, BBIJICIIEHHBIX Ha JIEKLIUU

3AHATHUE Ne 4. Texnosnorus nporpammuposanust OpenMP.
1. OcHoOBHBIE KOHCTPYKLUU JJIs pacrpeesneHus: paboThl MEKIy OTOKaMH
2. OCHOBHBIE KOHCTPYKLUMH JUII CUHXPOHM3ALUU MOTOKOB M PabOThl C OOIIMMHU H
JJOKAJIbHBIMU JaHHBIMU.
OO6cyxaeHne Ha MPaKTUYECKOM 3aHSATHH TEM, BBIJICIIEHHBIX Ha JIEKLIUU

3AHSATHE Ne S. Texnonoruss nporpammupoBanust MPI.

1. TlapannenpHas nporpamma, COOOILIEHHE,

2. TloHATus rpynn U KOMMYHUKATOPOB.

3. CuHXpOHHOE B3aUMOJAEHCTBHE MPOIIECCOB.
O6Cy)KI[CHI/Ie Ha NPAaKTHYICCKOM 3aHATHUH TCM, BBIACIICHHBIX Ha JICKIIUN

3AHSATHUE Ne 6. Texnonorust nporpammupoBanust MPI.



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

2. TynukoBbIe CHTYyalluH

3. ACHHXPOHHOE B3aUMO/JICHCTBUE MPOLIECCOB
O6cy>K,Z[eHI/Ie Ha INpaKTHYECKOM 3aHATHUH TEM, BBIJICIICHHBIX HA JICKIIUU

3AHSATHUE Ne 7. Texnonorust nporpammupoBanusi CUDA.
1. Anmaparaesie ocobernHoctu GPU, kotopele HEOOXOIMMO YYHUTHIBATh NIPH
pa3paboTKe allrOPUTMOB.
2. YpoBHHM B3auMo/ieicTBHs npuiiokernii 1 GPU
OO0cyx1eHre Ha IPaKTUYECKOM 3aHATHH TEM, BbIJICIICHHbBIX HA JIEKIIUU

3AHSATHUE Ne 9. Texnonorus nporpammuposannst CUDA.
1. Pacmmpenue s3bika C mist padoter ¢ GPU
2. CHUHXpOHM3AIHA.
OO6cyxaeHne Ha MPAaKTUYECKOM 3aHSATHH TEM, BbIJICIIEHHBIX Ha JIEKLIUU

3AHATHUE Ne 9. PaGora Ha BeiuncanTe1bHOM KJiactepe Yal'Ily.
1. VYnpaneHHoe MOAKIIOYEHHUE K BEIYUCIUTEILHOMY KJIACTEPY
2. Ocuosbl pabotsl 8 OC Linux

OOcyxeHre Ha MPaKTUYECKOM 3aHSITUU TEM, BBIICIICHHBIX HA JICKIINH

3AHSATHE Ne 10. Pa6oTa Ha BeluMcauTe1bHOM KiaacTepe Yal'Ily..
1. TlapannenbHas KOMIUJISLUS POTPAMM
2. TlapannenbHOE BBIMOJTHEHUS TPOTPAMM.
3. Odepenp pacnpeeneHHs PECYPCOB.

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

7. TlepeyeHb OCHOBHOW W JONMOJIHUTEIbHOW y4eOHOIl nuTepaTrypsnl, UHTepHeT-pecypcos,
HEeOOXOAUMBIX /1J151 OCBOEHMS IH CIUTTUHBI
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