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MecTo IMCHUIUVIMHBI B CTPYKTYpPe 00pa3oBaTe/IbHOM MPOrpaMMbl

Jucnumimna «OCHOBBI MapajuleNbHBIX BBIYMCICHUN)» OTHOCUTCA K TUCIUIUIMHAM YacTH,
dbopMupyeMoil ydyacCTHHKaMHU 00pa3oBaTeNbHBIX OTHOIICHHA, biioka 1. Jlucuurmimael (MOIyIHN)
BapuaTUBHOIO  Moayist  «CynepKOMIBIOTEpHBIE  TEXHOJOTHMM B NMPOQEeCcCCHOHAIbHON
NeSITeIbHOCTH» Y4eOHOTO IUIaHa OCHOBHOHM NpogecCHOHaIbHON 00pa30BaTeNbHONW MPOTPAMMBI
BBICIIETO O0pa30BaHUs — IMporpaMMbl OakajaBpuara 1o HampapieHuio noarotoBku 44.03.01
[lenarornyeckoe oOpazoBaHHE, HAMpaBIEHHOCTh (MpomiIb) 00pa30BaTEIbHON MPOrPAMMBI
«udopmarukay, 3a04HON HOpMBI O0yUCHHUS.

JlucuuruiiHa omMpaercss Ha pe3yibTaThl 0O0ydeHus, COPMHUPOBAHHBIE B pPaMKax Kypca
OakanaBpuara.

Pe3ynbTaThl M3ydeHUs] MUCHUIUIHHBI SBISIOTCS OCHOBOH ISl M3YUYEHUS TUCIUTUIMH JUIS
npodecCuOHaNBHOM ESATEIILHOCTH U MTPOXO0KICHHS TOCYAapCTBEHHOM UTOTOBOM aTTeCTalluU

1. IlepeyeHb MJIAHUPYeMBbIX Pe3yJbTAaTOB 00ydyeHusi (00pa3oBaTeIbHBIX
pe3yJbTAaTOB) O JUCIHUILINHE

Leab0 OCBOGHHUS IUCHMIUIMHBI SIBIISICTCS IMMOATOTOBKA YYMTENs K  Oy;ymien
npodeccCHoHaNbHOM IeATeNbHOCTH: (HOPMUPOBAHHUE CIIOCOOHOCTH K MPENOJaBaHHUIO y4eOHOIo
npeaMeTa sl pa3HbIX HANPABICHUN MOJATOTOBKY Ha Pa3HBIX YPOBHIX 00pa3oBaHUS.

3agaveii OCBOGHHA [UCHUIUIMHBI sBIsieTcs (OPMHUpPOBAHUE TMPEJACTABICHUNH O
MapajuIeIIbHBIX BBIUYUCIICHUSX B TIPAKTHUECKOW JEATSIBHOCTH W TPHKIAIHBIX 001aCTX,
0oTpabOTKa TOHATUHHOrO ammapara MapajyieNbHBIX BBIUMCICHHWM, TEXHUKUA CO3JIaHUS
napajuieNIbHBIX aJlTOPUTMOB U MporpamMM, (JOpMUPOBAHHE W 3aKpeIieHHEe YMEHUsl padoTaTh Ha
BBICOKOITPOU3BOIUTEIILHOM 000PYI0BAaHUH.

B pesynprare oCBOEHHS MPOTrpaMMBbl OOYYAIOUIMICS TOJHKEH OBIIAACTH CIETYIOIIMH
pe3ynbratamMu  00ydyeHus (B TaOmUIlE MPEICTaBICHO COOTHECEHHE O00pa3oBaTeNbHBIX
Pe3yabTaTOB OOYYEHUS IO AUCHUILIMHE C MHIMKATOPAMU JOCTHKEHHSI KOMIIETCHIUH ):

Komnerenmus u OO6pazoBaTenbHBIC PE3YIbTAThI TUCHUTLTAHBI
WHJUKATOPHI €€ (aTamnbl GopMUpPOBAHUS AUCHUTIINHBI)
JOOCTHI)KECHUS B 3HaeT Ywmeer Bnaneer
JHUCIHUIIINHE

VK-2. Cnocoben OP-1. ucnonp30Bath

ONPEACIISThH KpyT WHCTPYMEHTHI U

3aja4 B paMKax TEXHUKH [IUPPOBOTO

IIOCTABIICHHON LCIU U MOJICJIUPOBAHUS JJIs

BbIOMpATh peanu3anuu

OIITHMAJIbHBIC 00pa3oBaTeNbHBIX

CIOCOOBI UX peIIeHMUS, IIPOIIECCOB.

HCXOIs u3

JEWCTBYIOIIUX

MPaBOBBIX HOPM,

HMMEIOIINUXCS PECYPCOB

U OTPAaHUYCHUM.

2. O0beM IMCHUILUIMHBI B 3aYeTHBIX eIHHUIAX C YKa3aHHEM KOJIHYeCTBA aKaJeMHYeCKHX
YacoB, BbIJCJICHHBIX Ha KOHTAKTHYI0 paldory ol0ydarommuxcsi ¢ mpemnojasarteseM (1o
BH/aM Y4eOHBIX 3aHATHI) H HA CAMOCTOATEILHYI0 padoTy 00y4aromuxcst
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3. CoaepxxaHue JUCHUILUIMHBI, CTPYKTYPUPOBaHHOE MO TeMaM (pa3ieiaM) ¢ yKa3aHueM
OTBEJCHHOI0 HA HUX KOJHYeCTBA aKaleMHYeCKHUX YacOB U BU/IOB y4eOHbIX 3aHATHIA

3.1. Ykazanue mem (pazoenos) u omeedeHH020 Ha HUX KOJIUYECMEA AKADEMUUECKUX UACO8 U
6U008 YUeOHbIX 3aHAMUIL

KonuuectBo yacos no ¢popmam
OpraHu3anuu o0y4eHus
Q 1 ,
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4 cemecTp
OcHoBHbIE MIOHSTHSA NapaJuIEIbHOTO 1 10
IIPOrpaMMUPOBAHHS.
[Ipumeps! 1 aHaIM3 aNTOPUTMOB HapalieIbHBIX 9 10
BBIYMCIICHUM.
Texnonorus nporpammupoBanust OpenMP. 1 2 ) 10
Pabota Ha BeruucnuTensHoM kinacrepe Yal'TIY } 2 ) 18
Bcero nmo qucuuninne: 2 6 - 58

3.2. Kpamkoe onucanue cooepcanus mem (pazoenoe) OUCyunIuHvl

Kpartkoe cogep:xanue Kypca
Tema 1. OcHOBHBIE NOHATHS NAPAJIIEJIBHOI0 MPOrPAMMHPOBAHUS.
Konmnemnus mporecca, MOTOKH, TIOHSATHE peCypca, OpraHU3aIns MapauIeIbHBIX POrpaMM
KaK CUCTEMBbI TOTOKOB. B3anMoeiicTBIe U B3aUMOUCKIIIOUEHHE TOTOKOB. CHHXPOHU3ALHUS.

Tema 2. IIpumepsbl 1 aHAJIN3 ANTOPUTMOB NaPaJJIeJIbHBIX BHIYUCICHUH.

Kiaccnueckne 3amaum  mapajulesibHBIX — BBIYMCIEHMM, 3aJada  MPOU3BOJUTEIIN-
norpedutenyu, obemarome Quiaocodsl, crAmMA HapukMaxep. MeToabl  yIydIICHHS
OBICTPOACHCTBHS TPOTrPaMM



Tema 3. Texnosnorusi nporpammupoBanusi OpenMP, MPI, CUDA.

Cunrakcuc OpenMP, napanienbHast mporpamma, MOTOKU, KOHCTPYKIHMH ISl OpraHU3aIuu
NapajuleNIbHBIX W IOCJIENOBATENbHBIX CEKIIM, OCHOBHBIE KOHCTPYKLHMHU [UIsl pacrpeneiecHus
paboThl MEXAy MOTOKAaMH, OCHOBHBIE KOHCTPYKIMHU JUIi CHHXPOHHU3AIMH ITOTOKOB U Pa0OTHI C
oOLIMMH U JOKaJTbHBIMU JaHHbIMH. [lapannensHas mporpamma, cooOlIeHne, TOHITUS TPYIII U
KOMMYHHUKATOPOB. CHHXPOHHOE B3aMMOJICHCTBHE TpoIieccoB, Buabl onepatopoB Send (Bsend,
Ssend, Rsend). TynukoBbie cuTyanuu ACHHXpOHHOE B3aUMOJICHCTBUE MPOIIECCOB. AIIMapaTHbBIE
ocobennoctu GPU, xoTopble HEOOXOAMMO YYHUTBHIBATh MPU pa3pabOTKe alroOpuTMOB. Y POBHU
B3aumoeiicTBuss npwiokeHuit u  GPU, Pacmmpenue s3pika C g paborsl ¢ GPU,
CUHXPOHHU3ALMSL.

Tema 4. PaGoTa Ha BbIuMCIUTEIbHOM KJacTepe Yal'Ily.

VY najyieHHOe TOAKIIIOYEHUE K BHIYUCIUTEILHOMY KiacTepy, ocHOBbI paboTsl B OC Linux,
napajuiejbHas KOMIIWJIALMS TMPOrpaMM, MapajuiebHOE BBIMOJHEHUs mporpamm. Ouepens
pacrpeziesieHus: pecypcoB.

4. TlepeyeHb Y4eOHO-METOAMYECKOr0 o0ecrievyeHUs] I CAMOCTOSITEIbLHOWH PadoThI
00y4YaOIIUXCS M0 TUCHHILINHE

CamocrosTenbHas padoTa CTyJIEHTOB SBISIETCS 0CO00H (OpMOI OpraHu3anuu y4eOHOTO
nporecca, MPEACTABILIOMAs  CO00H  IUIAHUPYeMyo, II03HABAaTENbHO, OPraHU3allMOHHO U
MCTOANYCCKHU HalpaBKICMYIO ACATCIBHOCTL CTYACHTOB, OPUCHTHPOBAHHYIO Ha HOOCTHUKCHHC
KOHKPETHOTO  pe3ysibTara, OCYIIECTBISIEMyI0 0€3 TpsMOH  IOMOIIM  IPENoJaBaTelIs.
CamocrositenbHas paboTa CTYACHTOB SIBIISICTCS COCTABHOM 4YacThlO Y4eOHOH pabOThl U MMEET
eJIbI0 3aKpeIUICHUE M yIriIyOJIeHHEe MOJyYeHHBIX 3HAHWH W HABBIKOB, TIOMCK M MPUOOpETEeHUE
HOBBIX 3HaHHﬁ, a TaKXKEC BBIIIOJIHCHHUEC yLIe6HI)IX 3aI[aHPIfI, IMOATOTOBKY K MIPCACTOAIINM 3aHATHAM
U sKk3ameny. OHa npeycMaTpuBaeT, Kak MPaBuilo, pa3padoTKy pedepaToB, HATMCAHUE JOKIIAIOB,
BBITIOJITHCHUEC TBOPUYCCKUX, MHAUBHUAYAJIbHBIX 3aIIaHHfI B COOTBETCTBUHU C yqe6H0171 HpOFpaMMOﬁ
(TeMaTHYeCKUM TIAaHOM M3YYEHUS AMCHHIUIMHBI). TeMa /Ui Takoro BHICTYIUIEHUS MOXKET OBITh
Npe/TIOKEHa MPernoiaBaTeeM iU n30paHa caMHM CTYJIEHTOM, HO MaTepuall BBICTYIJICHUS HE
JOJDKeH  AyOnaupoBaTh — JIGKIIMOHHBIA — Marepuan. PedepaTuBHBIH — Marepuan  CIIyKUT
JIOTIOJTHATEIFHON MH(pOpManue s paboThl Ha MpPaKTHYECKuX 3aHATUAX. OCHOBHasA IEb
JTAHHOTO BHJA pabOTHI COCTOMT B OOYYEHHH CTYJECHTOB METOJAaM CaMOCTOSITEIbHOH paboThI C
y‘-I€6HBIM MaTcpurajioM. I[J'ISI IMOJIHOTBI YCBOCHUS TEM, BBIHCCCHHBLIX B INPAKTHYCCKUC 3aHATHA,
TpeOyercsi paboTa ¢ mepBoMcCTOYHUKaMH. Kypc mpemycMmaTrpuBaeT caMOCTOSITEIbHYIO padoTy
CTYJICHTOB CO CIEeIHaNbHOW JTeparypoil. Cienyer OTMETHTh, YTO CaMOCTOSTENbHAs padoTa
CTY/IEHTOB PE3yJIbTATUBHA JIMIIb TOT/a, KOTJla OHA BBITIOIHSACTCS CUCTEMATHYeCKH, TNIAHOMEPHO
¥ [IeJICHAIPaBICHHO.

3agaHus Ui CaMOCTOATENFHOM  pabOThI  MpEeAyCMaTPUBAIOT  UCIIOJIB30BAHUE
HEOOXOJUMBIX TEPMHMHOB M TOHATUH 1O mpobiemMatuke Kypca. OHM HalenuBaiOT Ha
NPaKTHYECKYI0 PadOTy MO MPUMEHEHHIO M3Y4aeMOTO MaTepHaja, MOUCK OHOIMorpapuyeckoro
MaTtcpHraia v 3JICKTPOHHBIX UCTOYHUKOB I/IH(bOpMaHI/II/I, HUITIOCTPATUBHBIX MaTCpraIoB. 3ajlaHI/I$I
10 CaMOCTOSTENILHOW padoTe IaroTcs IO TeMaM, KOTOpble TPEOYIOT IOMOJHUTEIBHOM
popaboTKH.

OOmmii 00beM CaMOCTOSTENBHON pPabOTHl CTYACHTOB IO AMCHHUIUIMHE BKIHOYACT
ay/IMTOPHYIO M BHEAYAUTOPHYIO CAMOCTOSITEIBHYIO pabOTy CTYyJJCHTOB B TEUCHHE CEMECTpa.

AynutopHas caMocTosTeNbHas paboTa OCyIIECTBISAETCS B pOpME BBITTOIHEHHS TECTOBBIX
3aJaHul, Keic-3a/1a4y, NHCbMEHHBIX IPOBEPOYHBIX pabOT MO JUCHUIUIMHE. AyIUTOpHas
caMocTosATeNbHas paboTa obecrieyeHa 0a30l TECTOBBIX MaTEpUAIOB, Kelc-3a/1ad 10 pasjenam
JUCHUITIINHBI.

BHeayauTopHas camocTosiTeNbHAsE paboTa OCYIIECTBIISIETCS B opMax:
— TOJTOTOBKH K YCTHBIM JIOKJIaJaM (MUHH-BBICTYIUICHHSIM);



— TOJITrOTOBKA K 3amuTe pedepara;
— TOJrOTOBKa K FPYHIIOBOMY 0OCYKIEHHUIO [0 TEMaM;
— TOJrOTOBKAa CTEHJIOBBIX JOKJIAJ0B U IOCTEPOB;
— pa3paboTKa MPOEKTOB.
OC-1. CamocrosiTeibHass padoTa
[Tpumepsl caMOCTOSATENBHBIX PabOT
[TpuMepbl caMOCTOATENBHBIX PA0OT
1. IlapamnensHoe W  pachpeneiaeHHoe mporpammupoBanue. CpenacrBa  co3gaHUs
MHOT'OITIOTOYHBIX M PACIPEICIICHHBIX MPUTIOKEHHM.
2. OCHOBHBIE MOJIETH CO3/1aHUs U (PYHKIIMOHUPOBAHHUS MTOTOKOB.
3. OpenMP: Co3ganme mnapauieIbHBIX 00JIaCTel, HAcTpOWKa KOJIHYECTBA ITOTOKOB,
BJIO’KEHHbBIE MTapaJuieIbHbIe 00JIaCcTH.
4. OpenMP: Pacnipenenenue paboThl MEKIY MOTOKAMH C TIOMOIIBIO TUPEKTHUB.
5. OpenMP: CpencrTBa CHHXpOHU3AIUH.
6. OpenMP: Onuun, BAUSIONINE HA pa3ielieHUe JTaHHbIX.
7. MPI: Coznanue u 3amyck MPI nporpamm B MS VS.
8. MPI: [TapHbie B3aUMOCHCTBHSI.
9. MPI: Tuns! nauseix 8 MPL.
10. MPI: Bo3MO>XHOCTH CHHXPOHHU3AIINH.
11. CUDA: Amnnapatueie ocobennoctd GPU, koropble HEOOXOAMMO YYHUTHIBATH IPU
pa3paboTKe aIropuTMOB.
12. CUDA: Yposnu B3aumoseicTBus npunoxxenuit u GPU.
13. CUDA: Pacmmmpenue sizbika C st pabotst ¢ GPU.
14. CUDA: Hepapxusi HOTOKOB
15. CUDA: B03MOXHOCTH CUHXPOHH3AIIUH.
16. CpaBHUTEIBHBIN aHANIN3 MAapAJIEIbHBIX TEXHOIOTHIA
Ananm3 MacmTabupyeMOCTH alIrOPUTMOB

OC-2. KonurpoJasHas padora 1
[TpuMepHBIi BapaHT KOHTPOJIBHOTO 3aJaHMs:
1. I/I3y‘-II/ITC MCTOAbl CHUHXPOHM3AIMU U B3aWMMOHMCKIIIOYCHHA IIOTOKOB JIA OHepaHHOHHOﬁ
cucteMbl Windows 1 pa3paboTaiiTe ps/ 1eMOHCTPAIMOHHBIX NAaPaUIEIbHBIX POTrPAMM.
2. I/I3y‘-II/ITC MCTOAbl CHUHXPOHHM3AIMU W B3aWMMOHMCKIIIOYCHHA IIOTOKOB JIA OHepaHHOHHOﬁ
cucteMsl Unix/Linux u pa3paboTaiite psiJi A€MOHCTPALMOHHBIX MapauIeIbHBIX TPOTPaAMM.

Jna camocmoamenvnoii R0020MOGKU K 3aHAMUAM RO OUCHURTUHE PEKOMEHOYEm A
UCROJIb308aNb YUEOHO-MEMOOUUECKUE MAMEPUATIBL:

1. [{piranoB A.B., T'onyoxoB A.B. KommnbloTepHoe MojenupoBaHHE U JW3aiH
UHPOPMALIMOHHOM 00pa3oBaTeNbHONM Cpelbl: y4eOHO-METOAWYECKHE PpEKOMEHJAlMUU JUIs
MarucTpaHTOB HampasiieHus noarotoBku «llenarornueckoe odpasosanue» / A.B.I{piranos, A.B.
['osryOkoB. — YnesHoBek: Yal'TlY, 2016.

5. IlpuMepHble OLEHOYHbIE MATepUAIbl [Jsl TPOBeJEHMS TeKylero KOHTPOJs
yCIeBaeMOCTH U MPOMeKYTOYHOM aTTecTalu 00y4alommuXxcs 1o JMcuuIJInHe

Oprasusanus u nNpoBe/ieHUe aTTeCTAlMU CTYJAeHTa
®I'OC BO B cooTBeTcTBUU € mpuHLMIAMH BonoHCKOro mpouecca OpHEHTHPOBAaHbI
MIPEUMYIIIECTBEHHO HE Ha COOOIIEeHNE 00yUaroeMycsi KOMIUIEKca TEOPETUIECKIX 3HAHUM, HO Ha
BbIpabOTKyY y OakajlaBpa KOMIETEHIMH — TMHAMUYECKOro Habopa 3HaHUM, YMEHUH, HABBIKOB U
JMYHOCTHBIX Ka4eCTB, KOTOPbIE MO3BOJIAT BBITYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PHIHKE
TPyZAa ¥ YCHEIHO NPohEeCCHOHATIBLHO PEaTn30BbIBATHCS.



B npouecce oneHkn 0akanaBpoB HEOOXOAUMO UCIONIB3YIOTCS KaK TPAJULIMOHHBIE, TaK U
MHHOBAIlMOHHBIC THUIBI, BUABI MU (QOpPMBI KOHTPOJSA. IIpM 3TOM MOCTENEHHO TpaaULIMOHHBIC
CPEICTBAa COBEPLICHCTBYIOTCS B PYyCJI€ KOMIIETEHTHOCTHOIO IIOJXO0Ja, 4 WHHOBALIMOHHbIE
CpelCcTBa alalTUPOBAHBI JJIs IOBCEMECTHOIO IPUMEHEHHUSI B POCCUNCKOM BY30BCKOM IIPAKTHUKE.

Ileab npoBegeHHs aTTeCTAllMM — IPOBEPKAa OCBOECHUs OOPa30BaTENbHOW IPOTrPAMMBI
JTUCHUTUTMHBI-IPAKTUKyMa Yepe3 COPMHUPOBAHHOCTH 00Pa30BaTENbHBIX PE3yIbTaTOB.

IIpomexyTo4yHast aTTECTAMA OCYIIECTBIIIECTCSA B KOHIE CEMECTPA U 3aBEPILACT U3yUYECHUE
JUCIUTUTMHBL, TIOMOTAET OLEHUTh KPYIHBbIE COBOKYNHOCTH 3HAaHUM M yMeHUH, (hopMUpOBaHHE
OIPECIEHHBIX KOMIICTCHIIUH.

OLEeHOYHBIMU  CPEICTBAMU TEKYIIETO OLEHUBAHUS SBISIOTCS: JOKJIAA, TECThl 11O
TEOPETUYECKUM BOIIPOCAM JUCLUILIIMHBI, 3aIUTa IPAKTUIYECKUX paboT U T.11. KOHTposIb ycBOeHUS
MaTepuaiga BEAETCS PEryJjsipHO B TEUEHUE BCErO0 CEMECTpa Ha IPAKTHUUYECKUX (CEMHHApPCKHX,
71a00paTOPHBIX ) 3aHATHUSX.

No CPEACTBA OLIEHUBAHMUS, OO0pazoBaTenbHbIE
n/n UCIIOJIb3YEMBIE I TEKYIIETO OI[CHUBAHUS pe3yNbTaThl JUCIMUILTUHBI
moKasaressi QOpMUPOBAHUST KOMIICTCHIIUN
OueHovHbIe cpeACTBa /s TeKyLIeil OP-1. YMeer UCIIOIB30BaTh
aTTecTaluu WHCTPYMEHTHI U TEXHUKU

OC-1 BeicTymienue ¢ 10KJIag0M 110 M (ppoBOro MOACTIUPOBAHUS TSI
pe3ynbTataM MoJrOTOBKU pedepara peanm3anuu 00pa30BaTEIBHBIX
OC-2 KontponpHas pabota MPOIECCOB.

OueHo4yHbIE CpeCcTBA IJIs
NMPOMEKYTOYHOM aTTeCcTAlUN
3ayeT (3K3aMeH)
OC-3 3auer B (hopMe yCTHOTO coOeceI0BaHus

Onucanue OIEHOYHBIX CPEICTB M HEOOXOAMMOIo 00OpYyNOBaHUS (IEMOHCTPALlMOHHOTO
Marepuaia), a TaKXKe MpoLeaypbl U KPUTEpUU OLEHMBAHUS WMHIUKATOPOB JIOCTHUIKEHHUS
KOMIIETEHIIMH Ha pa3IMYHBIX 3Tanax ux (OpMHUpPOBaHUS B POIIECCE OCBOECHUS 00pa30BaTEIbHOMN
IIPOrpaMMBbI IPeACTaBIEHbI B DOH/IE OLIEHOUHBIX CPEJICTB ISl TEKYIEr0 KOHTPOJIS yCIIEBAEMOCTH
U TIPOMEXKYTOYHOM aTTECTAllUU MO TUCIHUILINHE.

Mamepuanwi, ucnonv3yemoie 011 MeKyuie20 KOHMPOIA yCneeaemocmu
odyuarowuxca no oucyunIune

Martepuansl A1 OpraHu3aliy TEKYLIEH aTTeCTalluy IPEACTABIEHBI B 1.5 TPOrPaMMBI.

Mamepuanwi, ucnoivzyemoie 01 RPOMEHCYMOUHO20 KOHMPOJIA YCReeaemMocmu
ooyuarowuxca no OucyunIuHe

IIpuMepHBIii NepedYeHb BONPOCOB K 3a4eTy
1. TlapannensHoe U pacnpeaeraeHHoe mporpaMmupoBanue. CpencTBa co3qanus
MHOTOIIOTOYHBIX U PACIpe/IeIeHHBIX TPUIIOKEHUH.
OcCHOBHBIE MOZIETH CO3JaHUs U (PYHKIIMOHUPOBAHHS TOTOKOB.
OpenMP: Co3nanue nmapauieabHbIX 00J1acTel, HACTPOWKA KOJTMYECTBA ITOTOKOB,
BJIOKEHHBIE NapajlyieNIbHbIe 00IaCTH.
OpenMP: Pacnipenenenue paboThl MEXTy TOTOKaAMH C TIOMOIIBIO TUPEKTHUB.
OpenMP: CpencTBa CHHXpOHHU3ALUH.
OpenMP: Oniuu, BIusIOmMKE Ha pa3eieHUe TaHHBIX.
MPI: Co3nanue u 3anmyck MPI nporpamm B MS VS.

w N

No ok



8. MPI: I1apHbIe B3auMOACHCTBUS.

9. MPI: Tuns! ganueix 8 MPLL

10. MPI: Bo3MOXXHOCTH CHHXPOHU3AIINH.

11. CUDA: Anmnaparusie ocobennocti GPU, koTopsie HEOOX0IUMO YUUTHIBATH MIPH
pa3paboTKe allrOPUTMOB.

12. CUDA: YpoBuu B3aumoseiictBus npuioxenuit u GPU.

13. CUDA: Pactmpenue si3bika C st padotsr ¢ GPU.

14. CUDA: Hepapxusi 1OTOKOB

15. CUDA: B03MOXXHOCTH CHHXPOHHU3AIIUH.

B KOHIC U3Yy4YCHUA JUCHUIIIIMHBI IOABOAATCA UTOI' pa6OTLI CTYACHTOB Ha JICKIIMOHHBIX U
MPAKTUYECKUX 3aHATHUSAX IIyTEM CYMMHUPOBaHUs 3apab0TaHHBIX 0asIOB B TEUEHUE CEMECTpA.
Kpurepun oueHuBanusi 3HAHUI 00y4AIOIIMXCH 0 JUCHUILIIHMHE

Dopmuposarue 6a1TbHO-PEUMUH2080U OYeHKU pabombl 00YUAIOWUXCS

Ilocemenue PaGora Ha

Ilocemenune

. MPAKTUYECKHUX | MPAKTUYCCKUX | 3a4eT

JIEKIUH .

3aHSATHI 3aHATHIX
Pa3zbamnoBka no 2x1=2 6x1=6 160 32
4 BUJAaM paboT 0amioB 0aioB 0aioB Oama
cemMecTp CymmapHbIit 2 GamnoB 8 Gaios 168 6amioB 200 6amnoB
Makc. 0ai max max Max max

Kpumepuu oyenusanusa pabomsi o6yuaioue2ocs no umozam cemecmpa

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

6. MeTtoanueckue yKazaHus JJIs 00yYAIOIIUXCS 110 OCBOEHUIO THCIMIJIHHBI

VYceneniHoe u3ydeHue Kypca TpedyeT oT o0ydarollMXcs MOCEIIEHUsS JIEKIUH, aKTHBHON
paboThl Ha MPAKTUYECKUX 3aHATHUSX, BBIIOJHEHHUS BCEX Y4E€OHBIX 3aJaHUN MpernojaBares,
03HAKOMJICHHUS C OCHOBHOM U JOIIOJIHUTENIBHOM JINTEPATYPOH.

3anuch JeKIHM — OJHa U3 (HOpM aKTUBHOM CaMOCTOSITENbHOM paboThl 00ydaromuxcs,
TpeOyrollasi HaBbIKOB U YMEHHSI KPaTKO, CXeMaTHUYHO, ITOCIIEI0BATEIbHO U JIOTHYHO (PUKCUPOBATh
OCHOBHBI€ TIOJIO’KEHUS, BBIBOJIbI, 000011IeHNs, (POPMYJIMPOBKHU. B KOHIIEe JIeKIIMK TperoiaBaTeib
ocTaBisgeT Bpems (5 MHHYT) JUIsl TOTO, yToOBbl OOyuaromuecss UMeNd BO3MOXKHOCTh 3aJaThb
YTOUHSAIOIIME BOIPOCHl IO H3ydaeMoMy Marepuany. M3-3a HemocTaroyHoro komuuecTsa
ayJUTOPHBIX YacOB HEKOTOpbIE TEMbl HE YAAeTcs OCBETUTh B IIOJHOM OO0BEME, MO03TOMY
IpernojaBareib, [0 CBOEMY YCMOTPEHHIO, HEKOTOPhIE BOMPOCHI BHIHOCHUT Ha CaMOCTOSITENBHYIO
paboTy CTYAEHTOB, PEKOMEHYsl Ty WM MHYIO JIUTepaTypy. Kpome storo, ass jydinero ocBOEHHs
MaTtepuaja U CHCTeMaTH3alud 3HAaHWK MO JAUCHUILIMHE, HEOOXOJMMO IOCTOSHHO pa30oHpaTh
MaTepuabl JIEKIMHA 10 KOHCTIEKTaM U y4eOHBIM ocoOusimM. B cirydae Heo0X0IMMOCTH 00palaThes
K TPEIo/IaBaTellto 3a KOHCYJIbTalueH.

IToaroroBka K NPpaKTHYEeCKHM 3aHATHSAM.

[Ipy moAroToBKE K MPAKTUYECKUM 3aHATHSM CTYIEHT JOJDKEH HU3Y4YUTh TEOPETUUECKUI
MaTepHuai 10 TeME 3aHATHS (UCHOJIb30BATh KOHCHEKT JIEKIMH, U3YYUTh OCHOBHYIO JINTEPATYDpY,
O3HAKOMHTbCSA C JIOMIOJHUTEIBHOM JIUTEpaTypoH, pU HEOOXOUMOCTH JONOIHUTH KOHCIEKT, Jienas
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIMTEpaTypHbIX HCTOYHHMKOB). B ciydae 3arpyaHeHui,



BO3HHUKAIOIIMX IPH OCBOEGHHHM TEOPETUYECKOTO MaTepuana, CTyAEHTY ClieAyeT oOpalarbes 3a
KOHCYyJIbTaIlUel K TpernojaBarento. Vas Ha KOHCYIbTAlMIO0, HEOOXOIMMO XOPOIIO MPOAyMarh
BOIIPOCHI, KOTOpBIE TPEOYIOT Pa3bACHEHHUS.

B nauasie npakTUueCKOro 3aHITUS MIPENOAaBaTelb 3HAKOMUT CTYJEHTOB C TEMOM, OTJIallaeT
IUTaH MIPOBEICHUS 3aHATHS, BbIACT 337aHus. B TeueHHe OTBEJIEHHOIO BPEMEHHU Ha BBINOJIHEHHE
paboThI CTYIGHT MOXKET OOpaTUTHCS K MPEIO1aBaTeINI0 32 KOHCYJIbTAllMel Wi pa3bsicHeHusIMU. B
KOHIIE 3aHSTHS POBOAUTCS MIPUEM BBIOJHEHHBIX 3a/JaHU, cOOECeI0BaHUE CO CTYJICHTOM.

Pe3ynbTaThl BRIOTHEHUS MPAKTHYECKUX 3AaHUI OIICHUBAIOTCS B O0aJlIax, B COOTBETCTBHH C
OaJIIbHO-PEUTHHTOBOM CUCTEMOI YHUBEPCUTETA.

Ili1aHbl NPAKTHYECKUX 3aAHATHH

3AHSTHE Ne 1. OcHOBHbBIE MOHATHS NAPAJUIEJIBLHOI0 NPOrPaMMHUPOBAHMS.
1. Konuenuus npoiiecca, MOTOKH, OHSATUE pecypca,
2. OpraHuzaiys napauieibHbIX IPOrPpaMM KaK CHCTEMbI IIOTOKOB.
3. BzammopeiicTBHE U B3aMMOUCKITIOUCHHIE TOTOKOB.
4. CuHXpOHH3AIHS.
OO0cysx1eHre Ha MTPAKTUYECKOM 3aHSTUU TEM, BbIICIICHHBIX HA JICKIIUH.

3AHSATHE Ne 2. IIpumeps! 1 aHAJIU3 AJITOPUTMOB Napasijie]bHbIX BHIYHCIEHUI.
1. Knaccuueckue 3afauu napajuieabHbIX BEIUMCICHUIH
2. 3amava mpoM3BOIUTEIU-TIOTPEOUTENN
3. Ob6enaronue dpumocodsl
4. Coamuil napukMaxep.
OO6cyxeHne Ha MPAaKTUYECKOM 3aHSTHH TEM, BbIJICIIEHHBIX Ha JIEKLIUU.

3AHATHUE Ne 3. Texnosorusi nporpammuposanus OpenMP.

1. Cunrakcuc OpenMP

2. TlapannenbHas nmporpaMma, HOTOKU

3. KoncTpykumu amst opraHu3anuy napaiebHBIX U TOCIE0BATENbHBIX CEKIINN
OO6cyxeHre Ha MPAaKTUYECKOM 3aHSITHH T€M, BBIJICTICHHBIX Ha JICKIUH

3AHATHUE Ne 4. Texnosnorus nporpammupoBanust OpenMP.
1. OcHOBHBIE KOHCTPYKIIMHU JJIs pacrpeeseHus: paboThl MEKIY TOTOKaMH
2. OCHOBHbIE KOHCTPYKLUH JUII CUHXPOHM3ALUU MOTOKOB U paboThl ¢ OOIMMHU U
JIOKQJIbHBIMU JIaHHBIMH.
OO6cy>xeHre Ha MPaKTUYECKOM 3aHSATHH TEM, BbIJICIIEHHBIX Ha JIEKLIUU

3AHSATHE Ne 5. Texnonorus nporpammuposanusi MPI.

1. IMapannenpHas nporpamma, COOOILICHHUE,

2. TloHATHA TPYyNI U KOMMYHUKaTOPOB.

3. CuHXpOHHOE B3aUMOJAEHCTBHE MPOIIECCOB.
OO6cysxaeHne Ha MPaKTUYECKOM 3aHSATHH TEM, BBIJICIIEHHBIX Ha JIEKLIUU

3AHSATHE Ne 6. Texnonorus nporpammupoBanust MPI.

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

2. TynuKoBbIe CUTYallMH

3. ACHHXpOHHOE B3aUMO/JICHCTBHE TPOIIECCOB
OO6cysxaeHne Ha MPaKTUYECKOM 3aHSATHH TEM, BbIJICIIEHHBIX Ha JIEKLIUU

3AHSATHUE Ne 7. Texnonorus nporpammupoBanusi CUDA.



1. Ammaparasie ocobernHoctu GPU, kotopele HEOOXOIWMO YYHTHIBATh NIPH
pa3paboTKe alrOPUTMOB.
2. YpoBHM B3auMo/ieicTBHs npuiiockernii 1 GPU
OO0cyxIeHre HA TTPAKTUYECKOM 3aHSITHH TE€M, BBIJICIICHHBIX Ha JICKITUH

3AHSATHUE Ne 9. Texnosnorus nporpammuposannst CUDA.
1. Pacmmpenue s3bika C ms paboter ¢ GPU
2. CHUHXpOHM3ALHUA.
OO6cyxaeHue Ha MPAKTUYECKOM 3aHSATHH TEM, BBIJICIIEHHBIX Ha JIEKLIUU

3AHSITHUE Ne 9. Pabora Ha BbIuuCIUTENbHOM KJaacTtepe Yal'Ily.
1. VnpaneHHoe NOAKIIOYEHHUE K BHIYMCIUTEILHOMY KIacTepy
2. Ocuosl pabotsl B OC Linux

OOcyxIeHrne Ha MPAKTUYECKOM 3aHSITUU TEM, BbIICJICHHBIX HA JIEKIIUU

3AHSATHE Ne 10. PaGora Ha BeluMcauTeIbHOM KiaacTepe Yal'Ily..
1. TlapannenbHass KOMIUWJISALUS POTPAMM
2. [TlapaenbHOE BBITIOJHEHUS TIPOTPAMM.
3. Odepenp pacupeeneHHs PECypCcoB.

OO6cyxeHne Ha MPAaKTUYECKOM 3aHSATHH T€M, BbIICTICHHBIX HA JICKIIUU

7. TlepeyeHb OCHOBHOIi U /JONMOJIHUTEIbHOW y4eOHOIl auTepaTrypnl, UHTEepHET-pecypcoB,
HEeO0XO0UMBIX /IJIf OCBOCHHSI JUCIHUNJIMHBI

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

2.0CHOBBI BBICOKOITPOU3BOIUTENIbHBIX BEIUUCIEHHH : yueOHoe nmocobue / K.E. Adanackes,
C.B. Crykonos, B.B. Manbimenko u ap. - KemepoBo : KemepoBckuii rocynapcTBEeHHBIN
yHHMBepcHTeT, 2012. - T. 2. TexHonoruu napajuieabHoro nporpammupoanus. - 412 c. - ISBN 978-
5-8353-1246-7 ; To xKe [DmexTpoHHBIH pecypc]. -
URL.:http://biblioclub.ru/index.php?page=book&id=232204

3. AdanaceeB, K.E. OCHOBBI BBICOKOITPOU3BOIUTENLHBIX BEIUMCIICHUH : ydeOHOE TTocoOue
/ K.E. Adanacees, 1.B. I'puropseBa, T.C. Peiin. - KemepoBo : KemepoBckuii rocyapcTBEeHHBbIH
yauBepcureT, 2012. - T. 3. [TapannensHbie BEIYUCIUTENbHBIE aTOPUTMBL - 185 c. - ISBN 978-5-
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