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MecTo IMCHUILUIMHBI B CTPYKTYype 00pa30BaTe/bHON NPOrpaMMbl

JucuuminHa «OCHOBBI NAapajUIEIbHBIX BBIYMCIECHUI» OTHOCUTCA K JUCLMILUIMHAM YacTH,
dbopMupyeMoil ydqacTHHKaMH 00pa30oBaTeNIbHBIX OTHOIICHHH, biioka 1. JlucuurimHbl (MOTyIH)
BapuaTUBHOIO  MoAynst  «CynepKOMIBbIOTEpHBIE  TEXHOJOTMHM B NHPOEeCCHOHAIbHON
JEATeTbHOCTH» y4eOHOTO IUIaHa OCHOBHOHM MpogecCHOHATBbHONW 00pa30BaTENbHON MPOrpaMMBbI
BBICIIET0 OOpa3oBaHMsI — MPOrpaMMbl OakajlaBpuaTa IO HampapiieHHI0 moarotoBku 44.03.05
[lenaroruueckoe oOpazoBanue (¢ IByMs MPOQPUIIMHI TOATOTOBKH), HAIIPABICHHOCTH (MTPOIIIB)
oOpa3oBarenpHON IporpaMMbl «Marematuka. MHpopMaTrkay, ouHON (GopMBI 00ydeHUSI.

JyucuuniuHa omMpaeTcss Ha pe3yabTaThl 00ydeHus, chOpMHpOBaHHBIE B paMKaxX Kypca
OakanaBpuara.

Pe3ynbrarhl M3ydeHMs] TUCHUIUIMHBI SIBISIOTCS OCHOBOM JUISl M3YYEHHUS AUCLUMIUIUH JUIs
npodeccroHaIbHOM 1eATENbHOCTH U MPOXOKACHHSI TOCYAaPCTBEHHOM HTOTOBOM aTTeCTallK

1. Ilepeuens muIaHMpyeMBbIX pe3yJbTaTOB o00ydyeHHs1 (0Opa3oBaTebHBIX
pe3y/abTaToB) N0 TUCHUILINHE

Henb0 oCBOGHHS AMCUMIUIMHBI  SIBISIETCS TOJArOTOBKAa y4yuTeNns K Oyaymiei
npoheCcCHOHANBHOU NEeATeTLHOCTH: (POpPMUPOBaHHE CIOCOOHOCTH K MPEMOJaBaHUIO Y4eOHOTO
rpeaMeTa JJsl pa3HbIX HAlpaBJICHHUH MOATOTOBKH Ha Pa3HBIX YPOBHAX 00pa30BaHMUS.

3agadeii OCBOGHHMS JUCUUIUIMHBI  SIBISieTCS  (OPMUPOBAHHME MPEJCTaBICHUH O
MapajuleNIbHBIX BBIUMCICHHUSIX B MPAKTHUUECKON NEATENbHOCTH M MPHUKIAAHBIX 00JacTsX,
0oTpabOTKa TMOHATUHHOTO amnmapara IapajUleNIbHbIX BBIYUCICHUM, TEXHUKUM CO3/aHus
napajuleNIbHbIX aIrOPUTMOB U IporpamM, GOPMUPOBAHUE U 3aKpEIUICHHE YMEHUs paboTaTh Ha
BBICOKOIIPOU3BOAUTEIHHOM 000PYIOBAaHUH.

B pesynbrare ocBoeHHs mporpamMMbl OOy4aromMiics AODKEH OBJANETh CIEAYIOIIMMHU
pesynbTaTamMu oOyueHus (B TaONWIle TPEACTABICHO COOTHECEHHE O0O0pa30BaTEIbHBIX
pe3ynbTaToOB 00YUYEHHUS 110 JUCLMITIIMHE C MHINKATOPaMH JTIOCTHXKEHUSI KOMIIETEHLIUH] ):

Kommnerenmnus u OO0pazoBarenbHbIC PE3YIbTAThl TUCITUTITUHBI
WHJIUKATOPHI €€ (aTamb! GOPMUPOBAHUS JUCITUILIHHBI )
IOCTH)KEHUS B 3Haer VMmeeT Bmaneer
JHUCHUILIMHE

VK-2. CnocobeH OP-1. ucnonr3oBaTh

OIIPEIEIATh Kpyr WHCTPYMEHTBI U

3a5a4 B paMKax TEXHUKU UPPOBOTO

IOCTaBJICHHOM LIEIU U MOJICTTUPOBAHUS TSI

BBIOHpATh peanuzanuu

OINITUMAaJIbHEIC 00pazoBaTeIbHBIX

CrocoObI UX pelIeHus, MIPOIECCOB.

HCXOs nu3

JEUCTBYIOIIUX

MPaBOBBIX HOPM,

HUMEIOIINXCS PECYPCOB
U OTPaHUYECHUM.

YK-1. Cnocoben OP-2. npumeHsTh
OCYIIECTBIISAITh TOWUCK, aorudeckue Gopmsl
KPUTHUYECKHI aHan3 ¥ TIPOLIEITYPHI,

u CHHTE3 CIIOCOOEH K
uHpOpMaIny, pedaexcuu mo
NPUMEHSATh MOBOJY COOCTBEHHOM

CUCTEMHBIA  ITOJIXON U Yy)KOU




JJIA peIICHUA MBICTIUTEIIBHOM
IIOCTaBJICHHBIX 3a1a4. JACATCIIBHOCTH.

2. O0beM AUCHHUILVIMHBI B 324eTHBIX eIHHULAX € YKA3aHHEM KOJIMYeCTBA aKaJeMUYeCKUX
YacoB, BbIEJEHHBIX HA KOHTAKTHYI padoTy o0y4yawluxcsi ¢ mpemnogaBarteseM (o
BHU/AM Y4eOHBIX 3aHATHIA) U HA CAMOCTOSAITEJILHYIO padoTy 00yUaloumxcs
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3. Copaep:xanue AUCHUILUINHBI, CTPYKTYPHUPOBAHHOE MO TeMaM (pa3ieiaM) ¢ yKa3aHUeM
OTBCACHHOI'0 HA HUX KOJIHNYECTBA aKAJAEMHUYIECCKHUX YaCcoB U BU/10B y‘leﬁﬂblx 3aHATHH

3.1. Ykazanue mem (pazoenos) u omeedeHH020 HA HUX KOJIUYECM A AKAOEMUYUECKUX YACO8 U
U006 YUEOHBIX 3AHAMUIL

KomnuecTBo wacoB mo ¢hopmam
OopraHu3aIui 00ydeHus
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OcHoBHbIE MOHATHUSA napajujieabHOTo 3 4 10
MIPOrpaMMHUPOBAHUSL.
[IpuMepsl 1 aHaIU3 AITOPUTMOB NAPALIIEIBHBIX 3 6 10
BBIYHCIICHUM.
Texnosorus nmporpaMmmuposanust OpenMP. 3 6 ) 10
PaGora Ha BeruncnurenbHoM knactepe Yl TIY 3 4 10
Bcero no qucuuniuxe: 12 20 - 40

3.2. Kpamkoe onucanue cooepcanus mem (pazoenoe) OucCyuniuHbl

Kpartkoe conep:kanmne kypca



Tema 1. OcHOBHbIE NOHATHS nmapauie/JIibHOro nMporpaMmmMmupoBaHus.
KOHHCHHI/IH mnmpounecca, IOTOKU, IOHATHE pEeCypca, OpraHu3anus rnapajajiCJIbHbIX IIpOrpaMm
KaK CUCTCMBI IIOTOKOB. B3aHMOI[eI>'ICTBHe 1 B3aUMOUCKIIOYCHHUE ITOTOKOB. CI/IHXpOHI/IBaHI/IH.

Tema 2. Ilpumepbl 4 aHAJIHU3 AJTOPUTMOB NMAaPaJLIeJbHbIX BHIYHCIEHUH.

Knaccnyeckne 3amaum  mapaieNbHBIX — BBIYMCICHHMN, 3aJada  MPOU3BOIMTEIH-
norpebutenu, obenaromme Guiaocodpl, CHAMMKA TapuKkMaxep. MeToabl  YIydlIeHHUs
OBICTPOJICHCTBHS IPOTPAMM

Tema 3. Texnosnorusi nporpammupoBanusi OpenMP, MPI, CUDA.

Cuntakcuc OpenMP, napaiensHasi mporpamMMa, MOTOKH, KOHCTPYKIIHH JIJIsl OpraHU3aI[IH
MapajyieIbHBIX W TOCJIEIOBATENbHBIX CEKIUH, OCHOBHBIE KOHCTPYKIIMH JUISI PacHpeieieHHs
paboTHI MEXy MOTOKAMH, OCHOBHBIE KOHCTPYKIIUU JUISi CHHXPOHHM3AIUU TIOTOKOB M PabOTHI C
oOIMMMHU W JIOKATBHBIMH JTaHHBIMH. [lapaiuienpHas mporpamma, cooOImeHue, MOHATHS TPy U
KOMMYHUKATOPOB. CHHXPOHHOE B3aMMOJIEWCTBHUE MPOIECCOB, BUILI omnepaTopoB Send (Bsend,
Ssend, Rsend). TynukoBbsie cutyaruun ACHHXpOHHOE B3aUMOJCHCTBHE MPOIIECCOB. AMMapaTHbIe
ocobenHoctu GPU, xotopble HEOOXOAMMO YUYUTHIBaTh NMPHU Pa3pabOTKE aNroOpuUTMOB. YPOBHU
B3auMmozeiictBus mpwioxkenuid u  GPU, Pacmmpenne s3pika C gns paboter ¢ GPU,
CHHXPOHH3AIIHSL.

Tema 4. PaGoTa Ha BeluncauTeIbHOM KJaacTepe Yal'lly.

VY naneHHOE MOKITIOYEHHE K BBIUUCIUTEIBHOMY KJIacTepy, 0CHOBBI padoTel B OC Linux,
napajuiefibHas KOMIWIALMS IpOrpaMM, IapajljiesibHOE BBINOJHEHUs mporpamm. Ouepens
pacIpeielieHUs] peCypcoB.

4. TlepeyeHb Y4YeOHO-METOAMYECKOT0 oOOecleyeHHUsl IJIsi CAMOCTOSITEbHOI PadoThI
o0yyaromuxcs 1Mo JMCHHIINHE

CamocrosTenbHas padoTa CTyJIEHTOB SBISIETCS 0C000M (popMOil opraHu3anuu yaeOHOTO
mporiecca, MpeACTaBIsiomas coOOl IUIAHUPYEMYR, TI03HABATENIbHO, OPraHU3allMOHHO |
METOJMYECKH HAIPaBISIEMYIO JIESTEIBHOCTh CTYJICHTOB, OPUCHTHPOBAHHYIO Ha JIOCTHIKCHHE
KOHKPETHOTO  pe3yJibTara, OCYyIIeCTBISeMyl0 0e3 TpsMOW  TIOMOIIM  TIPEToJIaBaTelis.
CamocrosiTenpbHas padoTa CTYJCHTOB SIBJISIETCS COCTaBHOM YacThlO y4eOHOW pabOThI U MMEET
LENBI0 3aKpeIUICHHE M yriyOJIeHue MOJIydeHHBIX 3HAaHWH W HaBBIKOB, MOUCK U MPUOOpPETCHHE
HOBBIX 3HaHUH, a TAK)KE BHINIOJIHEHUE YUEOHBIX 3aJJaHHiA, TOJrOTOBKY K TPEACTOSIIUM 3aHATHIM
u 3k3ameny. OHa peaycMaTpUBaeT, Kak IPaBuIio, pa3paboTKy pedeparoB, HaMKMCaHKUE T0KIAI0B,
BBITIOJTHEHUE TBOPYECKHMX, HHIUBHIYaTbHBIX 3aJaHUN B COOTBETCTBUH C y4eOHOW Mporpammon
(TeMaTHYECKUM IIJIAHOM W3Y4YCHHUS JUCIUILIAHBI). Tema a1 TaKoro BBICTYIUICHUS MOKET ObITh
MPEUIOKEHA MperoaBaTesieM Wik n30paHa caMUM CTYJCHTOM, HO MaTepUall BBICTYIUICHHS HE
JOJDKEH  JyOnupoBaTh  JICKIMOHHBIM — Matepuan. PedepaTuBHBI — MaTepual — CIIyXKHT
JOTIOTHUTENbHOU HHpOpMaIe s paboThl Ha NpPaKTHUYECKUX 3aHATUsSX. OCHOBHAs LeENb
JAHHOTO BUAAa pabOThl COCTOUT B OOYYEHHUU CTYIAEHTOB METOJaM CaMOCTOSTEIbHON pabOThI C
y4eOHBIM MaTepuanoM. s MOTHOTHI YCBOEHUS] TEM, BBIHECEHHBIX B MPAKTHUECKHE 3aHSATHS,
TpeOyeTcs pabora ¢ mepBoMcTOYHMKaMU. Kypc mpeaycMaTpuBaeT CaMOCTOSITENBbHYIO paboTy
CTYAEHTOB CO CIeIUaNbHON muTeparypoil. CleqyeT OTMETUTh, YTO CaMOCTOsITeNbHas paboTa
CTYICHTOB pe3y/lIbTaTUBHA JIUIIL TOTJA, KOTJa OHA BBIMOIHIETCS CUCTEMAaTUYECKH, TUTAHOMEPHO
1 TeJICHAIIPaBJICHHO.

3amaHus Ui CAMOCTOSITENIbHOM — pabOThl  MPEIyCMaTpPHBAIOT  HCIIOJIH30BAHHE
HEOOXOMMMBIX TEPMHUHOB M TIOHATUNW 1O TmpoOnemaruke Kypca. OHU HalenWBalOT Ha
MPAKTUYECKYI0 padoTy MO MPUMEHEHUIO0 M3Yy4aeMOro Marepualia, Mouck Oubiauorpaduueckoro
MaTepuana U JEeKTPOHHBIX UCTOYHUKOB WH(GOPMAITNH, HILTFOCTPATUBHBIX MaTepUasoB. 3aJaHus



[0 CaMOCTOSITENFHOW paboTe [aloTCs MO TeMaM, KOTOpble TpPEOYIOT JIONOJHHUTEIBHOM
popadOTKH.
OOmwmii 00BbeM CaMOCTOATENLHOW pPAa0OThl CTYIEHTOB MO AMCHUIUIMHE BKIIIOYAET
ayJMTOPHYIO U BHEAYJAUTOPHYIO CAMOCTOATENIBbHYIO pabOTy CTYJICHTOB B TEUCHHE CEMECTPA.
AynuTopHas caMOCTOATENbHAs paboTa OCYIIECTBISIETCS B (POpME BBIIIOTHEHUS TECTOBBIX
3aJaHul, Keic-3a/1a4, THCBMEHHBIX IPOBEPOYHBIX pabOT TO AUCHUIUIMHE. AyIUTOpHAs
caMOCTOsITeNIbHasT paboTa obecrieueHa 0a30i TECTOBBIX MaTEpPHANIOB, KeWcC-3a7ad MO pasjaeiam
JMCUUTUIAHBL
BreaynuropHas caMoCTOsTENIbHAS pab0Ta OCYIIECTBIISIETCS B (JOPMaX:
— TOATOTOBKH K YCTHBIM JIOKJIaJiaM (MHHU-BBICTYIUICHUSIM);
— TMOATrOTOBKA K 3aluTe pedepara;
— TOATOTOBKA K TPYIIIOBOMY OOCYKICHHUIO TIO TEMaM;
— TOATOTOBKA CTEHIOBBIX JIOKJIAJIOB U TIOCTEPOB;
— pa3paboTKa IPOEKTOB.
OC-1. CamocTosiTeibHasA padoTa
[TpumMepbl caMOCTOSTENBHBIX PadoT
[TpumMepsbl caMOCTOSTENFHBIX PadoT
1. TlapamnensHO€ ™  pacmpeneleHHOe mporpamMmupoBanue. CpeacTtBa  co3aHUs
MHOTOIIOTOYHBIX M PACIIPEICIIEHHBIX MTPHIIOKCHHH.
2. OCHOBHBIE MOJIEJIN CO3JIaHUS U ()YHKITMOHUPOBAHUS TIOTOKOB.

3. OpenMP: Co3ganme mnapauIeIbHBIX O0O0JIACTeH, HACTpPOHKa KOJMYECTBA ITOTOKOB,
BIIO’KCHHBIC ITapaJlICIIbHBIC 00JIACTH.

4. OpenMP: Pacnipenenenne paboThl MEXKTy TOTOKAMHU C TTIOMOIIBIO TUPEKTHB.

5. OpenMP: CpenctBa CHHXpOHHU3AITUH.

6. OpenMP: Oniuu, BIUSIOMKE HA pa3/ie]ICHUE TaHHBIX.

7. MPI: Co3nanue u 3amyck MPI mporpamm 8 MS VS.

8. MPI: [TapHbie B3auMOIeHCTBUS.

9. MPI: Tums! gaausix 8 MPIL.

10. MPI: Bo3MOXHOCTH CHUHXPOHHU3AIINH.

11. CUDA: Amnmapataeie ocobenHoctu GPU, kxoTopble HEOOXOAMMO YUYUTHIBATH IIPH

pa3paboTKe aJITOPUTMOB.
12. CUDA: YpoBHHu B3auMojeicTBus npuioxennii 1 GPU.
13. CUDA: Pacmmpenue s3pika C mist padotst ¢ GPU.
14. CUDA: HMepapxwusi TOTOKOB
15. CUDA: B03MOXHOCTH CHHXPOHHU3AIIHH.
16. CpaBHUTENBHBIN aHAIN3 TTAPAILICITBHBIX TEXHOJIOTHIMA
AHanmu3 MacmTabupyeMOCTH aJrTOPUTMOB

OC-2. KontpoabHas padora 1
[TpumMepHBIi BApUAHT KOHTPOJIBHOTO 3aIaHUS:
1. W3yuute MeTOAbl CHHXPOHH3AIMM W B3aMMOUCKIIIOYCHHS IOTOKOB Ui OTIEPAIlMOHHOMN
cucrembl Windows u pa3paboTaiiTe psi AeMOHCTPAIIMOHHBIX MapaIeNbHBIX TPOTPaMM.
2. HW3yuute METOAbl CHUHXPOHHM3AIMM W B3aUMOMCKIIIOUEHUS IOTOKOB ISl OMNEPAlMOHHON
cuctembl Unix/Linux u pa3zpaboTaiite psa I€MOHCTPAIIMOHHBIX MapalsiedbHbIX IPOTPAMM.

OC-3. Tect
Tect Mo OCHOBHBIM TE€MaM JWCIUIUIMHBI, IPUMEPHBIN BapuaHT BompocoB npezactasieH B DOC.

,ZIJl}l CamocmoamenvHoil HOOZOMOBKU K 3AHAMUIM RO Oucuunﬂuuepekomeudyemc;t
ucnojib3oeambs ylteﬁuo-memoouuecmte mamepuaiol:



1. Hpiranos A.B., T'omyOokoB A.B. KomnbrorepHoe MoAenMpOBaHHWE W AW3ANWH
MH(POPMAIIMOHHON 00pa3oBaTeNbHON Cpelbl: y4eOHO-METOJMUYECKHE PEKOMEHIAIMH  JUIS
MarucTpaHTOB HampasieHus noArotoBku «llemarormueckoe o6pazoBanue» / A.B.I{piranos, A.B.
lony6xoB. — YnbsHOBCK: Yl TIY, 2016.

5. HpI/IMepHLIe OICHOYHBIC MAaTEpHAJIbl [JIA TPOBCACHUA TEKYLIEI0 KOHTPOJIA
YCnneBaeMoCTH 1 HpOMe)KyTOqHOﬁ aTrecranumu oﬁyqalonmxcn mo JTMCHUIIJINHE

Opranuszanus u NpoBe/ieHUe aTTeCTAllUM CTyAeHTa
B npouecce onenkn 06akanaBpoB HEOOXOMMO UCHOJb3YIOTCS KaK TpaJuLIMOHHBIE, TaK U
WHHOBALMOHHBIC THUIBI, BUABI M (GOpPMBI KOHTpOJS. IIpM 3TOM NOCTENEHHO TpaaUuIOHHBIE
CpEICTBa COBEPIIEHCTBYIOTCS B pyclie KOMIIETEHTHOCTHOTO TOJXOJd, a WHHOBAI[MOHHBIE
CpEeZICTBA aIallTUPOBAHBI JJIs IOBCEMECTHOTO IPUMEHEHHS B POCCUUCKON BY30BCKOM IIPAKTHUKE.

Lenbp npoBeneHusi arrecTaluM — IPOBEPKAa OCBOEHHUS 00pa30BaTENIbHON MpOrpamMmbl
JUCHMIUTMHBI-IPAKTUKyMa Yepe3 c(popMUpOBaHHOCTh 00pa30BaTENIbHBIX PE3YIbTATOB.

IIpomexyTouHast aTTecTALMA OCYLIECTBIISIETCA B KOHIIE CEMECTPA U 3aBepIIacT U3yuyeHUe
JUCLMIUIMHBI; TIOMOTaeT OLIEHUTh KPYIHbIE COBOKYIMHOCTH 3HAaHUW M yMEHUH, (GOpMHUpPOBaHUE
OTPEAECICHHBIX KOMIIETCHIIUM.

OneHOUHBIMM CPEICTBAMU TEKYILEro OLCHUBAHHS SBJSIOTCSA: JOKIAd, TECThl II0
TEOPETUYECKUM BOTIPOCaM AUCLIUILTMHBI, 3al[UTa IPaKTUYECKUX paboT u T.I. KOHTpoJIb ycBOCHUS
MaTepuaga BEIETCsl PEryaspHO B TE€UEHHE BCETrO0 CeMecTpa Ha MPaKTUYECKHX (CEMUHApPCKHX,
1a00paTOPHBIX) 3AHATHSX.

Ne CPEJICTBA OLIEHUBAHUSA, O6pazoBarenbHbIe
n/m WCIOJIb3YeMbl€ IS TEKYILEro OLCHUBAHUS pe3yabTaThl JUCIUILIAHBI
nokasaressi GopMUPOBaHUS KOMIETEHIIUN
OueHoYHbIE CPeACTBA VIS TeKYlIel OP-1. YMeeT ucnonb30BaTh
aTTecTanuu WHCTPYMEHTBI U TEXHUKHU
OC-1 BeicTymienue ¢ I0KJIaI0M MO M (ppoBOTO MOACTUPOBAHUS TSI
pe3ynbTaTaM HOJAroTOBKU pedepara peanuzanuu 00pa3oBaTEIbHbBIX
OC-2 KoHntposnbHas pabota MPOIECCOB.
OC-3 Tect
OP-2. YMmeer npuMeHSTh
OueHouHbIE cpeACTBA sl jorudeckre GopMbl U IPOIEAYPHI,
NPOMEKYTOUYHOM aTTecTaluu croco0eH K pedaeKcuu 1o mNoBo Ly
3a4eT (3K3aMeH) CcOOCTBEHHO U 4yXOi

OC-4 3ayer B (hopMme ycTHOTO coOeceIOBaHMsI | MBICIUTEIBHON AEATEIbHOCTH.

Onucanue OIEHOYHBIX CPEICTB M HEOOXOAMMOTo 00OpyHOBaHHS (IEMOHCTPAIIMOHHOTO
Marepuana), a TaKke TMpoIeaypbl W KPUTEPUU OIICHUBAHUS WHIUKATOPOB JOCTIKEHUS
KOMITIETEHITMI Ha pa3IHyuHbIX dTanax ux GoOpMHUPOBAHUS B TIPOIIECCE OCBOCHHS 00pa3oBaTEIbHON
MIPOrpaMMEI IIpeicTaBieHbl B DOHE OLIEHOUHBIX CPEJICTB IS TEKYIIIETO KOHTPOJIS YCIIEeBAEMOCTH
Y IPOMEXKYTOYHOM aTTECTAINH O I CLUTUIHHE.

Mamepuansi, ucnons3yemole 0711 MeKyuLez0 KOHMPOJia yCneeaemocmu
odyuarouguxca no oucyuniune

Martepuansl 1Jis OpraHU3aI[iy TeKYIIeH aTTeCTallly MPEAICTABICHBI B 1.5 TPOTPaMMBI.

Mamepuanst, ucnons3yemole 0711 RPOMEHCYMOUHO20 KOHMPOA YCReeaemocmu
odyuarouguxca no oucyuniune



IIpuMepHbIii nepeyeHb BONPOCOB K 3a4eTy
1. TlapamnensHOE M pacmpeaeneHHoe mporpaMmMupoBanme. CpencTsa co3aanus
MHOTOTIOTOYHBIX M PacIpeIeIeHHBIX MTPHIOKCHUH.

2. OCHOBHBIE MOJIENIN CO3/IaHUS U (PYHKIITMOHUPOBAHUS TIOTOKOB.

3. OpenMP: Co3nanne napajiebHbIX 00JIacTel, HacTpOiiKa KOJIMYECTBA MMOTOKOB,
BJIO’KEHHBIE MapaJljiesIbHbIE 00JIaCTH.

4. OpenMP: Pacnpenenenue paboTbl MEX1y TOTOKAMH C IOMOIIbIO AUPEKTUB.

5. OpenMP: CpeactBa CHHXpOHHU3AIUH.

6. OpenMP: Omniuy, BIUSIOIKE HA Pa3/ICICHUE TaHHBIX.

7. MPI: Co3nanue u 3anyck MPI nporpamm B MS VS.

8. MPI: [TapHble B3aUMOCHCTBHS.

9. MPI: Tuns! nanusix B MPI.

10. MPI: Bo3MO>XHOCTH CHHXPOHHU3AIUH.

11. CUDA: Anmapatubie ocooennoctd GPU, koTopbie HEOOXOIUMO yUUTHIBATh MIPU
pa3paboTKe aIrOpUTMOB.

12. CUDA: YpoBHu B3aumo/eiicTBus npuinoxxenuit u GPU.

13. CUDA: Pacmupenue si3bika C mist pabotsl ¢ GPU.

14. CUDA: Uepapxust HOTOKOB

15. CUDA: B03MOXHOCTH CHHXPOHHU3AIINH.

B KOHIC U3YUYCHUSA JUCHUIIIIMHBI ITIOJABOJATCA UTOT'U pa6OTBI CTYACHTOB HaA JICKIITMOHHBIX U
MPAKTUYECKHUX 3aHITHUSIX ITyTEM CYMMHUPOBAHUS 3apa00TaHHBIX OAJIJIOB B TEYCHUE CEMECTPA.
Kpurepun oueHuBanusi 3HaHUH 00y4aKOIIUXCH M0 JUCUMUIIIIMHE

Dopmuposanue O6ANTLHO-PEUMUH2080U OYEHKU pabombl 00YYAIOWUXCS

ITocemenue Pabora Ha
IMocenienue
N MPaKTUYECKUX | MPAKTHYECKUX | 3a4ueT
JIEKIUI .
3aHATHH 3aHATUIX
Paz6amioBka mo 6 x 1=6 10 x 1=10
7 152 6amios 32 Gaa
BHJIaM paboT OaJUI0B OaJI0B
cemectp | CymMmapHbIT 6 GatoB 16 6amnoB 168 6amnor 200 6amnoB
Makc. 6an max max Max max

Kpumepuu OUEHUBAHUA pa60mb1 06)/1{61}01/146206'}1 no umoeam cemecmpa

Ounenka Bauabl (2 3E)
«3aYTEHO» 101-200
«HE 3a4TEHO» 100 u meHee

6. Meroanueckue yKa3aHus A5 00y4arOIUXCsl 10 OCBOCHHMIO TMCIUIIIMHBI

VYcenentHoe u3ydyeHue Kypca TpedyeT oT oOydaroliMxcs MOCEIICHUs JICKLUM, aKTUBHON
pabOThl Ha MpPAaKTUYECKUX 3aHATHUSAX, BBINOJHEHHS BCEX Y4YEOHBIX 3aJaHMi NpernojaBaTrels,
03HAaKOMJIEHHUS C OCHOBHOW U JONOJHUTENBHOMN JIMTEPATYPOH.

3anuch JIeKIUH — OJJHa U3 (POpPM aKTHBHOM CaMOCTOATENBbHOW pabOThl 0OydaroIIMXCs,
TpeOyrolast HaBbIKOB U YMEHUS KPAaTKO, CXeMaTUYHO, MTOCIIEI0BATEIbHO U JIOTHYHO (PUKCHPOBATH
OCHOBHBIE TOJIOXKEHHUS, BBIBOJIbI, 0000111eHNUs, (POPMYITHPOBKHU. B KOHIIE JIeKIIMHU MpernoiaBaTenb
octaBisieT Bpems (5 MHHYT) I TOTO, YTOOBI oOydaromuecss MMeIH BO3MOXKHOCTH 3a/1aTh
YTOYHSIOIIME BOINPOCHl [0 H3ydyaeMoMy Marepuany. I3-3a HegmocraToyHOro Kosm4ecTsa
ayIMTOPHBIX YacOB HEKOTOpble TEMbl HE YOAe€TCsl OCBETHTh B IOJHOM OOBEME, MOITOMY



IIpenojaBareib, 0 CBOEMY YCMOTPEHHUIO, HEKOTOPBIE BOIPOCHI BBIHOCUT HAa CaMOCTOSTENILHYIO
paboTy CTYAEHTOB, PEKOMEH/IYS Ty WIHA MHYIO JUTepaTypy. Kpome 3Toro, 1yis ydiiero ocBOSHUs
Marepuaga M CHCTEMAaTW3allMi 3HAHUM MO AMCIMIUIMHE, HEOOXOIHMMO IOCTOSHHO pa30uparb
MaTepuabl JIEKIMH 0 KOHCTIEKTaM M y4eOHBIM mocoousiM. B ciydae HeoOX01MMOCTH 0OpamaThest
K IIPEI0IaBaTellto 3a KOHCYIbTalUEeH.

IMoaroroBKa K MPaKTHYECKUM 3aHATHSIM.

[Ipy moAroTOBKE K NMPAKTUUECKMM 3aHSATUSM CTYACHT JOJDKEH H3YYHTh TEOPETUYCCKHUI
Marepuai 1Mo TeMe 3aHATHsS (HCIOJb30BaTh KOHCHEKT JICKIMH, W3YYUTh OCHOBHYIO JIUTEPATYpY,
O3HAKOMUTHCS C JIOTIOJTHUTENBHOM JINTEPATyPOi, IPH HEOOXOUMOCTH JOTIOJTHUTH KOHCIIEKT, JAeast
B HEM COOTBETCTBYIOIIME 3allMCH W3 JIMTEPATypHBIX HCTOYHUKOB). B ciydae 3arpynHeHwii,
BO3HUKAIOILUX IIPU OCBOEHUU TEOPETUUECKOIO MaTepuana, CTYAEHTY ClelyeT oOpaiiarbcs 3a
KOHCYy/bTallUel K IpenojaBartento. Masg Ha KOHCyNbTalMIO, HEOOXOIMMO XOpPOILIO IpPOJyMaTb
BOTIPOCHI, KOTOPBIE TPEOYIOT pa3bsICHEHUSI.

B Havase npakTU4ecKoro 3aHATHS MPEToAaBaTeNlb 3HAKOMUT CTYICHTOB C TEMOH, OTJIalaeT
TUTAH TIPOBEJICHHS 3aHATHS, BBIAACT 3a/IaHUs. B TeueHne OTBENEHHOTO BPEMEHH Ha BBHIIIOJHEHHUE
PabOTHI CTYIEHT MOKET 0OPATUTHCS K MPENOAaBaTeNio 3a KOHCYIbTAIMEH WK pa3bsiCHeHUsIMA. B
KOHIIE 3aHATHS IPOBOIUTCS IPUEM BBITIOJTHEHHBIX 33JJaHUH, COOECEIOBAaHNE CO CTY/ICHTOM.

Pe3ynbTaThl BEITOTHEHHSI TPAKTHYECKUX 3[JAHUI OIICHUBAIOTCS B OAJIIaX, B COOTBETCTBHU C
0aNTbHO-PENTUHTOBOM CHCTEMON YHUBEPCHUTETA.

IInanbl NPAKTHYECKUX 3aHATHH

3AHSTHUE Ne 1. OcHOBHbIE IOHATHSA NAPAJLIEILHOI0 POrPaMMHUPOBAHMSL.
1. Konuenuus nporecca, MOTOKH, IOHIATHE pecypca,
2. Opranuzanus napauie’dbHbIX MPOrpaMM Kak CUCTEMbI TTOTOKOB.
3. BsaumopeiicTBre 1 B3aMMOUCKIIOUYEHUE TTIOTOKOB.
4. CunXpoHHU3AIMS.
OO6cyxieHne Ha MPaKTUYECKOM 3aHSTUH TE€M, BBIJICIIEHHBIX HA JIEKIIUH.

3AHSATHUE Ne 2. Ilpumepsbl 4 aHAJIHU3 AJTOPUTMOB Napa/LIeIbHbIX BHIYHCIEHHI.
1. Knaccuueckue 3a1aum napauieabHbIX BBIYUCICHUN
2. 3agaya IpOU3BOIUTENU-TIOTPEOUTETN
3. Ob6enaromue dpumocodsl
4. Cnsmuii mapuKmaxep.
OO6cyxieHne Ha MPaKTUYECKOM 3aHSTUH TE€M, BBIJICJICHHBIX HA JICKIIUH.

3AHATHUE Ne 3. Texnosorus nporpammuposanus OpenMP.

1. Cunrakcuc OpenMP

2. TlapannenbHasi mporpamMma, HOTOKU

3. KoncTpykumu yist opraHu3aiuy napauieIbHbIX U MOCIeI0BATEIbHBIX CEKIUI
OO6cyxieHne Ha MPAaKTUYECKOM 3aHSITHH TEM, BBIJICIIEHHBIX Ha JIEKIIUU

3AHSATHE Ne 4. Texnonorust nporpammuposanusi OpenMP.
1. OcHoBHBIE KOHCTPYKIMH Ul pacipeaesieHust paboThl MEX1y MOTOKaMHU
2. OcCHOBHbIE KOHCTPYKILHUH JUI CUHXPOHM3AallMU MOTOKOB M PabOTHl C OOIMIMMHU U
JIOKQJIbHBIMH JJaHHBIMH.
OO6cyxaeHne Ha MPAKTUYECKOM 3aHATHU TEM, BBIJICICHHBIX Ha JICKI[UH

3AHSATHUE Ne 5. Texnosnorus nporpammuposanusi MPI.
1. TlapamnenpHasi mporpamma, cOoOIIeHHUE,
2. TlonsTus rpynn 1 KOMMYHHKAaTOPOB.
3. CHHXpOHHOE B3aMMOJAEHCTBHE MTPOIIECCOB.



OGCY)KZ[CHI/IC Ha MPAKTUYCCKOM 3aHATHU TEM, BBIACIICHHLIX HaA JICKIIUU

3AHSATHUE Ne 6. Texnosnorus nporpammuposanusi MPI.

1. Bunmsl onepatopos Send (Bsend, Ssend, Rsend).

2. TynukoBbIE CUTYyallUU

3. ACHHXPOHHOE B3aUMO/ICHCTBHE MPOILIECCOB
OO6cyxieHne Ha NPAaKTUYECKOM 3aHSITHH TEM, BBIJIEIEHHBIX Ha JIEKLIUU

3AHSATHUE Ne 7. Texnonorus nporpammupoBanusi CUDA.
1. Amnmaparasie ocobennoctu GPU, koTopple HE0OXOAMMO YYUTHIBATH TIPU
pa3paboTKe aIrOPUTMOB.
2. YpoBHH B3auMoJeiicTBus npuitoxkenuii u GPU
OO6cyx1eHne Ha MPaKTUYECKOM 3aHSITHH TEM, BBIJICIEHHBIX Ha JIEKLIUU

3AHSATHUE Ne 9. Texnonorus nporpammuposanus CUDA.
1. Pacmmpenue s3pika C quig pabots ¢ GPU
2. CHUHXpOHH3AIIHSL.
OO6cyx1eHne Ha MPaKTUYECKOM 3aHSITHH TEM, BBIJICIEHHBIX Ha JIEKLIUU

3AHSATHUE Ne 9. Pabora Ha BbIYHCIUTEIbHOM Kiaactepe Yal'Ily.
1. VnaneHHO€ MOJKIIOUYEHHE K BEIYUCIUTEILHOMY KIIACTEPy
2. Ocuosbl paboTsl B OC Linux

OO6cyxeHne Ha TPaAKTUYECKOM 3aHSTUU TEM, BBIJICTICHHBIX Ha JICKITUN

3AHATHUE Ne 10. Pa6oTa Ha BeluncanTeIbHOM KiacTtepe Yal'IlV..
1. TlapamienpHasi KOMIWISALUS TIPOTPaMM
2. TlapanmenbHOE BBITIOJIHEHUS POTPAMM.
3. Odepenp pacupeeieHHs PECYPCOB.

OOcyxeHre Ha MPAKTHYECKOM 3aHSTHH TEM, BBIICIICHHBIX HA JICKITUU

7. IlepeyeHb OCHOBHOM M JONOJHHUTEJbHOW yuyeOHOW JuTepaTypbl, UHTEepHET-pecypcoB,
He00XOAUMBIX /IS 0CBOEHUS TUCHHUILINHBI

OcHoBHas1 1uTEpaTypa

1.Hewmmutorun, C.A. BBenenue B mporpaMMmupoBanue Ha kinactepax / C.A. HemHiorus. - 2-
e u3f., uctp. - M. : Hartmonanensiit OTkpeiThiil YHUBEpeutet «MMHTYUTy», 2016. - 247 c. : cxem.,
uJ. ; To xKe [DneKTpOHHbIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=429082

2.0OCHOBBI BBICOKOTIPOU3BOAUTENBHBIX BbhIUKCIICHHMI : yaeOHoe mocodue / K.E. Adanacnoes,
C.B. Crykonos, B.B. Manbiienko u np. - KemepoBo : KemepoBckuil rocynapcTBEHHbIN
yHuBepcuret, 2012. - T. 2. TexHoIO0rMM NapajuieabHOro mporpaMmupoBanus. - 412 c. - ISBN 978-
5-8353-1246-7 ; To xKe [DnexTpoHHbII pecypc]. -
URL.:http://biblioclub.ru/index.php?page=book&id=232204

3. A¢anacebeB, K.E. OCHOBBI BEICOKOTIPONM3BOAUTENBHBIX BEIYUCIIEHUH : yueOHOE ocolue
/ K.E. Adanacees, 1.B. I'puropsesa, T.C. Peiin. - Kemeposo : KemepoBckuii rocyjapcTBeHHBIH
yHuBepcuret, 2012. - T. 3. [1apannenbHble BEIUUCIUTENbHBIE alTOPUTMBL. - 185 ¢. - ISBN 978-5-



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

8353-1546-8 ; To xKe [DnexTpoHHBIH pecypcl]. - URL:
http://biblioclub.ru/index.php?page=book&id=232205

JlonoJiHUTeIbHAA JIUTEpaTypa

. 3amusnsk, B.E. Teopus u npakTuka 1o BEIYUCIUTENILHON MaTeMaTuke : yuebnoe nocobue / B.E.
3amusssik, .M. llenanosckas ; MunucrepctBo odpa3zoBanus u Hayku Poccuiickoit denepannuy,
Cubupckuit  ®DenepanbHpiii  yHuBepcuteT. - KpacHosipck : Cubupckuii  denepanbHbIi
yHuBepcuteT, 2012. - 174 ¢. : 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 MAPAJLICIIFHOTO IPOTPAMMHUPOBaHUs C Hcmoib3oBanueM Visual Studio
2010/ A.A. Anekcees. - 2-e u3f., uctp. - M. : HarmonanbHb1it OTKPBITEIA Y HUBEPCUTET
«UHTYUT», 2016. - 332 c. : un. ; To e [Dnexkrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=bhook&id=428829

. Hemnrorun, C.A. IlporpammupoBaHue Ha KJIacTepax ¢ UCIOJIb30BAHUEM MHCTpYMEHTOB Intel
(Intel Cluster Studio) / C.A. Hemutorus. - 2-e u3., ucnp. - M. : HanmonanbHe1id OTKPBITHIH
Yuusepcurer «MMTHTYUT», 2016. - 259 c. : cxem., ui. ; To xe [DnexkTpoHHslit pecype]. - URL:
http://biblioclub.ru/index.php?page=book&id=429823

Humepnem-pecypcot
—  https://www.intuit.ru — HanmoHansHbIi OTKPBITHIH YHUBEPCUTET


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