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MecTo AUCHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Juctummaa «OCHOBBI MapajUIeNbHBIX BBIYMCICHUN» OTHOCHTCS K JUCIUIUIMHAM YacTH,
dbopMHUpyeMOil ydacTHHKaMU 00pa30BaTebHBIX OTHOIICHMM, bioka 1. Jlucuurumasl (MOIYIIH)
BapuaTUBHOTO  MoAyns  «CynepKOMIBIOTEpHBbIE  TEXHOJOTMM B MPOECCHOHATBHON
JESTEIIbHOCTH» Y4eOHOro IJIaHa OCHOBHOM IpodeccHOHaIbHOW 00pa30BaTeIbHONW MPOTrpaMMbl
BBICIIETO0 O0Opa3oBaHMs — MpOrpaMMbl OakanaBpuara 1o HampasieHuio noarotoBku 44.03.05
[Tenarornyeckoe oopazoBanue (¢ AByMs NMPOGUISIMHU MOJATOTOBKH), HAIIPaBICHHOCTH (TTPOQHIIb)
oOpa3oBaTenbHON IporpaMMel «Maremaruka. MHpopmaTuka», ouHON HOpMBI 00yUECHHUS.

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

Pe3ynbTarhl U3ydeHUs] TUCUUIUIMHBI SBISIOTCS OCHOBOW JJISi M3yYEHUS JUCUUIUIMH JUIS
po(eCcCHOHATLHOM JIEATEIILHOCTH U MTPOXO0KIACHHSI TOCYAapPCTBEHHOW UTOTOBOM aTTECTAIIMH

1. IlepeyeHb 1UIAHHPYEMBIX Ppe3yJbTATOB 00y4eHus1 (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
pesyiabTaTamMu  oOyueHust (B TaOJMIle TIPEICTABICHO COOTHECEHHE O0pa30BaTEIbHBIX
PE3yNbTAaTOB O0YUYEHHS MO AUCIUILINHE C MHANKATOPAMH TOCTHKEHUSI KOMIIETSHIINHN )

Komnerenmus u OO0pa3oBarenbHble Pe3yIbTaThl JUCIUIUINHBI
VMHJMKATOPBI €€ (3Tansl GopMHUpPOBAHUS AUCHUIUINHBI)
JOCTHKEHHS B 3Haer VYmeer Bnaneer
JTUCIUIUINHE

VK-2. Crnocoben OP-1. ucnonp3oBath

OIIpEACIIATh Kpyr UHCTPYMEHTHI U

3aJjad = B paMKax TEXHUKHU LIUPPOBOTO

IIOCTABJIEHHOW L€ U MOJIEITUPOBAHUS IS

BBIOMpATh peanu3anuu

ONTUMAJIbHBIE o0pa3oBaTeNbHbIX

CIOCOOBI UX peIIeHHUS, IIPOLIECCOB.

UCXoas u3

JNENUCTBYIOLIUX

MIPaBOBBIX HOPM,

UMEIOLIUXCS PECYPCOB

Y OTPAaHUYECHUM.

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 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. B3anMozeicTBre 1 B3aMMOMCKIIIOUEHNE TOTOKOB. CHHXPOHH3ALUS.

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.

Cuntakcuc OpenMP, napannenbHas nporpamma, NOTOKH, KOHCTPYKIIHUH JJIsl OpraHu3aiuu
NapaJuIeJIbHBIX U IIOCJIEN0BATEIbHBIX CEKIMH, OCHOBHBIE KOHCTPYKLHMHU JUIsl paclpeieiacHUs
paboThl MEXAY MOTOKAMH, OCHOBHbIE KOHCTPYKLIHUU JJISi CHHXPOHHM3AIMH MOTOKOB U paboThI €
0o0IIMMH ¥ JOKaIbHBIMU JaHHBIMU. [lapannensHas nporpamma, cooOlleHHue, MOHATUS TPYHN U
KOMMYHHUKATOPOB. CHHXPOHHOE B3aWMOJICHCTBHE IpoleccoB, Buabl omnepaTtopoB Send (Bsend,
Ssend, Rsend). TynukoBbie cuTyanuun ACHHXPOHHOE B3aUMO/ICHCTBUE MPOIIECCOB. ATMapaTHbIe
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 najnieHHOE TOAKIIIOYEHUE K BBIYMCIUTEIBHOMY KJIacTepy, 0CHOBBI pabotel 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  pe3yjbTara, OCYIIECTBIAEMYI0 0€3 TMpsAMOM  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 3aJJaHHUH, TOATOTOBKY K MPEACTOSIIUM 3aHITUIM
u sk3aMmeny. OHa npeaycMaTpuBaeT, Kak MpaBuiio, pa3padoTKy pedepaToB, HAUCAHKUE JOKIIAIOB,
BBINOJIHEHHE TBOPYECKUX, HHAMBUIYAIbHbBIX 33JJaHUH B COOTBETCTBHM C y4eOHOM Mmporpammoit
(TeMaTHYeCKNM TUTAHOM M3y4YeHHS JAUCIUIUINHBI). Tema aiisi TaKoro BBICTYIUICHUS 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
CTYAECHTOB CO CIeUUaNbHOM JnuTeparypoil. CieyeT OTMETHTb, YTO CaMOCTOsTeNIbHas paboTa
CTYZICHTOB pe3yJIbTaTHBHA JIUIIb TOT/A, KOT/Ia OHA BBIIOJIHIECTCS CHCTEMAaTHYECKH, TUTAHOMEPHO
U IIeJICHAIIPABIEHHO.

3amaHus  UIE  CaMOCTOSITENbHON  pabOTBl  MPEAYyCMATPUBAIOT  HCIIOJIb30BaHHE
HEOOXOJUMBIX 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
10 CaMOCTOSITETIHHOH pabdoTe HaroTcs IO TeMaM, KOTOpble TPEeOYIOT JIOTIOTHUTEILHOU
popaboOTKH.

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

AyIUTOpHAsT CAaMOCTOSTENbHAS 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: Co3manme mapaieabHBIX 00JIaCTe, HACTPOWKA KOJIMYECTBA TIOTOKOB,
BJIOKCHHBIE TapaJlJIeNIbHbIE O0JIACTH.
OpenMP: Pacrnipenenenne paboThl MEXTy TOTOKAMHU C TIOMOIIBIO TUPEKTHB.
OpenMP: CpencrTBa CHHXpOHU3AIUH.
OpenMP: Onuuu, BIusoOIINE HA pa3/ieJeHUuEe JaHHBIX.
MPI: Co3nanue u 3amyck MPI mporpamm 8 MS VS.
MPI: [TapHble B3auMOJI€CTBUS.
MPI: Tuns! nanaeix 8 MPL
0. MPI: Bo3MOXHOCTH CHHXPOHHU3AIIUH.
11. CUDA: Amnnaparusie ocobenHoctd GPU, koropble HEOOXOOUMO YYHUTHIBATh IIPU
pa3paboTKe allrOPUTMOB.
12. CUDA: YpoBHu B3aumoeicTBus npuioxenuii u GPU.
13. CUDA: Pacuupenue s3bika C s pabotsl ¢ GPU.
14. CUDA: Hepapxusi 1OTOKOB
15. CUDA: Bo3MOXHOCTH CHHXPOHH3AIIUH.
16. CpaBHHTENBHBIN aHAIN3 TTAPAITICITEHBIX TEXHOJIOTHI
AHann3 MacTabupyeMOCTH allTOPUTMOB
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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.

ﬂﬂ}l CamMoCcmoaAmenbHoil N0020MOBKU K 3aHAMUIM O 0ucuunﬂuuepel<omendyemc11
UCnoib306amos yueﬁuo-memoduuecxue mamepuaiiol:

1. [lpiranoB A.B., T'onyoxoB A.B. KommbioTepHoe MonenMpoBaHUE W JU3aiH
MH(OPMallMOHHONW 00pa3oBaTelbHONM cpeAbl: Yy4eOHO-METOAMYECKHE pPEeKOMEHAAlUHu s
MarucTpaHTOB HampasieHus noaroroBku «llenarornueckoe obpazosanue» / A.B.I{piranos, A.B.
['onyOkoB. — YabsiHoBck: Yal'TlV, 2016.

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

Opranusanus ¥ NpoBe/iecHUe aTTeCTAllu CTYAeHTAa
®I'OC BO B cooTBeTCTBMM ¢ HpHHOMNAMH bBOJIOHCKOro mporecca OpUEHTHPOBAHBI
PEUMYIIECTBEHHO HE Ha COOOIIEHHE 00yyaroieMycsi KOMIUIEKCa TEOPETHUECKUX 3HAHUHM, HO Ha
BbIpa0OTKyY y OakajaBpa KOMIETEHIMH — TUHAMUYECKOr0 Habopa 3HaHUM, YMEHUH, HaBBIKOB U
JMYHOCTHBIX KA4eCTB, KOTOPBIE MO3BOJIAT BHITYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PhIHKE
TPyZa ¥ YCHEIHO NPOPECCHOHATIBHO PEaTN30BbIBATHCS.



B mporrecce orerku 0akamaBpoB HEOOXOAMMO HCTIOIB3YIOTCS KaK TPAAUIIMOHHBIC, TaK U
WHHOBAIIMOHHBIE THUIIBI, BUABI U (POpMbI KOHTpOJsA. I[Ipu 3TOM MOCTENEHHO TpaaAULIMOHHBIE
Cpe/ICTBa COBEPIICHCTBYIOTCS B pPYCJI€ KOMIIETEHTHOCTHOI'O TOJX0/la, a HWHHOBAI[MOHHbBIC
CpelCcTBa alallTUPOBAHBI Ui IOBCEMECTHOI'O IPUMEHEHHUS B POCCUICKON BY30BCKOM IPAKTHUKE.

Lenbr mpoBeneHHsl aTTeCTAMH — TPOBEPKAa OCBOCHHUS OOPa30BATEIHHOW MPOTPAMMBI
JTUCIUILIMHBI-IPAKTUKYyMa yepe3 copMUpPOBAHHOCTH 00pa30BATENIbHBIX PE3YIbTATOB.

IIpomMe:xxyTouHasi aTTecTANMS OCYIIECTBISETCSA B KOHIIE CEMECTPA U 3aBEpIIACT U3yUCHUE
JTUCIUIUIMHBI, IOMOTAeT OLICHUTh KPYITHbIE COBOKYITHOCTU 3HAHUW M yMEHHH, (OpMUPOBaHUE
ONPEAEIEHHBIX KOMIIETCHIMN.

OLEHOYHBIMM CpPEICTBAMM TEKYILIETO OLICHUBAHUA SIBISIOTCA: JOKJIAJ, TECThl IO
TEOPETUIECCKIM BOTIPOCAM JUCIUTIINHBI, 3alIUTa MPAKTHIECKUX PadoT U T.11. KOHTpOIbh yeBOCHUS
MaTepuana BeAeTCS PEryjsipHO B TEUEHUE BCEro CeMecTpa Ha MPAaKTHUYECKUX (CEMHHApPCKHX,
1a00paTOPHBIX ) 3aHATHUSX.

No CPEJACTBA OLUIEHUBAHUS, OO6pa3zoBaTenbHbIC
n/m UCTIOJIb3yEMbIE JIJIsl TEKYIIEro OLEHUBAHMUS pe3yabTaThl JUCIHUTLIIHHEI
nokasaressi pOpMUPOBAHUS KOMIIETCHIIUH
OuneHovHbIe cpeCcTBa IS TeKyIeH OP-1. Ymeer ucnosb30Bath
aTTecTaluH UHCTPYMEHTHI U TEXHUKHU

OC-1 BeicTymieHue ¢ JOKIaJI0M 110 1M (POBOro MOIETUPOBAHUS IS
pe3ysibTaTaM MoJroToBKU pedepara peanuzanuu 00pa3oBaTeIbHBIX
OC-2 KontpoinbHas pabota MIPOIIECCOB.

OueHouHbIe cpeaACTBA sl
NPOMEKYTOYHOM aTTecTallul
3a4eT (3K3aMeH)
OC-3 3auer B (hopMe ycTHOTO coOeceI0BaHuUs

OnucaHue OIEHOYHBIX CPEACTB M HEOOXOJUMOro 000pynOBaHMS (JIEMOHCTPALMOHHOTO
MaTepuana), a TaKKe IMpoLUeaypbl W KPUTEPUU OLICHWBAHUS WHIUKATOPOB JIOCTHIKEHUS
KOMIIETEHIIMH Ha pa3IMyHbIX dTanax ux GOpMHPOBAaHUS B MPOLIECCE OCBOEHUS 00pa3oBaTeIbHON
porpaMMel ipecTaBieHbl B DOH/IE OLIEHOUHBIX CPEICTB [ TEKYILET0 KOHTPOJIS YCIIEBAEMOCTH
Y IIPOMEKYTOYHOM aTTECTALUU 1O JUCLIUILINHE.

Mamepuanwi, ucnonv3yemole 014 meKyuye20 KOHMPOa yCneeaemocmu
odyuarowuxca no oucyuniune

Marepuainsl AJ11 OpraHu3auy TEKYIIEH aTTeCTalluy NPEICTAaBIEHbI B I1.5 MPOrpaMMBI.

Mamepuansl, ucnoyb3yemole 0115 RPOMENCYMOUHO20 KOHMPOSL YCREe8AeMOCU
odyuarowuxca no oucyuniune

IIpuMepHBbIi nepedYeHb BONPOCOB K 3a4eTy
1. TlapamnenbHoe u pacnpeeseHHoe nporpaMmupoBanue. CpeacTa co3aHus
MHOT'OIIOTOYHBIX U PACIPENEICHHBIX PUIIOKEHHM.
OcHoBHbIE MOJIENN CO3TaHMs U (PYHKIMOHUPOBAHUS TTOTOKOB.
OpenMP: Coznanue napajuienbHbIX 00acTeil, HaCTpoHKa KOJIMYEeCTBA MOTOKOB,
BJIO’KEHHBIE MTapaJuleNbHbIe 00JIaCTH.
OpenMP: Pacnipesnenenue paboThl MEKAY MOTOKAMHU C TIOMOIIBIO TUPEKTHUB.
OpenMP: CpenctBa CHHXpOHHU3ALUY.
OpenMP: Oniyu, BiusionIre Ha pa3eeHie JaHHBIX.
MPI: Coznanue u 3anyck MPI nporpamm B MS VS.

W N

No ok



8. MPI: [TapHbie B3aUMOICHCTBHUS.

9. MPI: Tuns! naassix 8 MPL

10. MPI: Bo3MOXHOCTH CHHXPOHHU3AIIHH.

11. CUDA: Annaparnasie ocooennoctd GPU, koTopble He0OXOAMMO YUHTHIBATH MPH
pa3paboTKe alrOPUTMOB.

12. CUDA: YpoBHu B3aumozeicTBus npuioxenuii 1 GPU.

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

14. CUDA: HUepapxust TOTOKOB

15. CUDA: B03MOXHOCTH CHHXPOHHU3ALIUH.

B xoH1e n3yueHus JUCUUIUIMHBI [TOJIBOAATCS UTOTH pabOTHI CTYIEHTOB Ha JICKIIMOHHBIX U
NPAaKTUYECKHUX 3aHATUAX ITyTEM CYMMHUPOBaHHS 3apab0TaHHBIX 0AJIJIOB B TEUCHHE CEMECTPA.
Kpurepun oneHuBanus 3HAHUH 00y4ar0IMXCS 110 JMCHUIIHHE

Dopmuposanue 6aITbHO-PEUMUH20B0U OYEHKU Pabombl 00YYAIOWUXCS

ITocertenne Pabora Ha
ITocemenne
N MPAKTUYECKHUX | MPAKTHYECKHUX | 3a4eT
JIEKIIUI .
3aHIATUN 3aHATUIX
Pas0aiuioBka 1o 6x 1=6 10 x 1=10
152 6asmnos 32 6aia
7 BHJIaM padoT 0amioB 0aJUI0B
cemectp | CymmapHbIid 6 6amioB 16 GamnoB 168 Gamnos 200 6anoB
Makc. Oaut max 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 00y4aKOLIMXCS 110 OCBOCHUIO TUCHMIIJIHHBI

VYcnenrnoe u3ydeHue Kypca TpeOyeT OT oOyJaromIuxcsi TMOCEIIeHUs JIEKIMM, aKTUBHOMN
paboThl Ha NPAKTUYECKUX 3aHATHSAX, BBIOJHEHHS BCEX Y4YEOHBIX 3aJaHMi MpernojaBaTels,
03HAaKOMJICHHsSI C OCHOBHOM U JIONIOJIHUTEIILHOM JINTEPATypOH.

3anuce JIeKIMH — OJHa U3 (OpPM aKTHUBHOM CaMOCTOATENbHON paboThl o0ydaromuxcs,
TpeOyroIasi HABBIKOB U YMEHUS KPaTKO, CXeMaTHUYHO, TIOCJIeI0BAaTEIbHO U JIOTHYHO (PUKCHPOBATH
OCHOBHBIE TIOJIOKEHHUS, BBIBOJIbI, 0000111eHNs, (POPMYIMPOBKH. B KOHIIE JIeKIIMU MpernoiaBaTeb
OCTaBJISIET BpeMs (5 MHUHYT) M7l TOTO, YTOOBI OOydJaromMecss WMETd BO3MOKHOCTH 3aJ]1aTh
YTOYHSIONIME BOMPOCHl [0 HM3yd4aeMOMY Marepuany. I3-3a HEZOCTaTOYHOrO KOJIUYECTBA
ayJUTOPHBIX YacOB HEKOTOpPblE TEMbl HE YIAeTCd OCBETUTh B IOJHOM OOBEME, MOITOMY
IIPENoJaBareib, M0 CBOEMY YCMOTPEHHIO, HEKOTOPBIE BOIPOCHI BHIHOCHT HA CaMOCTOSITEJIBHYIO
paloTy CTYyZIEHTOB, pEKOMEHAYSI Ty WM UHYIO Juteparypy. Kpome 3toro, /i mydiiero ocBOeHUs
Marepuala U CHCTeMaTH3alMyd 3HAHUM M0 JMCLMIUIMHE, HEOOXOIMMO IOCTOSHHO pa3dupath
MaTepHabl JIEKLIUH 110 KOHCIIEKTaM U y4eOHbIM nocoousM. B ciydae Heo6xonumocTu odpararbest
K IIPENOJABATEINIO 32 KOHCYIbTALUEH.

IMoaroroBka Kk NpakTHYeCKUM 3aHATHAM.

[Tpn moAroToBKE K MPAKTUYECKHM 3aHATUSAM CTYICHT JOJDKEH H3YyYUTh TEOPETHYECKHUI
MaTepHaj 1o TeMe 3aHSTHS (MCHOJb30BAaTh KOHCHEKT JIEKIHMH, U3YYUTh OCHOBHYIO JIUTEpATypy,
03HAKOMUTbHCS C AOTOJHUTEILHON JIUTEPATYPOH, IPU HEOOXOIUMOCTH JOTIOTHUTH KOHCIIEKT, Jerast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JUTEPATypHBbIX HMCTOYHHKOB). B ciywae 3arpyaHeHwuii,



BO3HUKAIOIIUX TPH OCBOSHUH TEOPETUYECKOTO MaTepuana, CTYISHTY CleayeT oOpamarbes 3a
KOHCyNIbTalluel K mpernojaBarento. Vs Ha KOHCYNbTalMi0, HEOOXOOMMO XOpOIIO MPOAYyMAaTh
BOIPOCHI, KOTOPBIC TPEOYIOT Pa3bsICHEHHUS.

B Hayasne npakTH4YecKOro 3aHATHS IPENOIABATENb 3HAKOMUT CTYIEHTOB C TEMOM, OIJIaIaeT
IJIaH MPOBEACHMS 3aHATHS, BBIJACT 3a/laHUs. B TeueHHe OTBEIEHHOIO BPEMEHHM Ha BBINOJIHEHUE
paboThI CTYIEHT MOXET OOpaTUTHCS K MPENoAaBaTelio 3a KOHCYAbTalluel Win pa3bscHeHusIMU. B
KOHIIE 3aHSTHS TIPOBOAUTCS MIPHEM BBITOJHEHHBIX 3aJIJaHHI, COOECEIOBAHUE CO CTYACHTOM.

Pe3ynbpTarhl BHINOIHEHUS IPAKTUYECKUX 3/1aHUI OIICHUBAIOTCS B 0ajlilax, B COOTBETCTBHHU C
OaJIbHO-PEUTHUHIOBOM CUCTEMOM YHUBEPCUTETA.

Is1aHbI IPAKTHYECKUX 3AHATHH

3AHSATHUE Ne 1. OcHOBHBIE IOHATHS NAPAJJIeILHOTO IPOrpaMMHUPOBAHUS.
1. Konuemnuus npouecca, HIOTOKH, IOHATHE pecypca,
2. Opra"uzanus napauiesIbHbIX IPOTrPaMM KaK CHCTEMBI TIOTOKOB.
3. BsaumopelicTBue U B3aMMOUCKIIIOYEHUE ITOTOKOB.
4. CuHXpoHM3AIMS.
OO6cyxaeHne Ha MPaKTUYECKOM 3aHSATHH TEM, BbIICTIEHHBIX Ha JIEKLIUU.

3AHATHUE Ne 2. IIpuMepsl U aHATU3 AJITOPUTMOB NAPaJJieJbHbBIX BbIYMCIeHHI.
1. Kiaccuueckue 3a1auu napauieabHbIX BBIYUCICHUN
2. 3agauya nIpou3BOAUTENU-TIOTPEOUTENH
3. Ob6enaromme puocosl
4, Cnsamuii mapuKMaxep.
OOcyxeHre Ha MPAaKTUYECKOM 3aHSTUU TEM, BbIICIICHHBIX HA JICKIIUH.

3AHSATHUE Ne 3. Texnosnorus nporpammuposanust OpenMP.

1. Cunrakcuc OpenMP

2. TlapannmenbHas mporpaMma, MOTOKH

3. KoHcTpykuuu aas opraHu3alnyy napaiedbHbIX U MOCIEJ0BATEIbHBIX CEKIIUN
OO6cyxeHre Ha MPaKTUYECKOM 3aHSITHH TE€M, BbIJICJICHHBIX Ha JIEKIIUU

3AHSATHUE Ne 4. Texnosnorus nporpammuposanust OpenMP.
1. OcHOBHBIE KOHCTPYKLIUH JUISI paciipesieieHust paboThl MEXAY MOTOKaMHU
2. OCHOBHBIE KOHCTPYKIMH Ui CHHXPOHHM3AIUU MOTOKOB W pabOTHl ¢ OOIMMHU U
JIOKQJIbHBIMU JIaHHBIMH.
OO6cyxeHre Ha MPaKTUYECKOM 3aHSITHH TE€M, BbIJICJICHHBIX HA JEKIUU

3AHATHUE Ne 5. Texnosnorusi nporpammupoanus MPI.

1. TlapannensHas nporpamma, COOOIIeHHE,

2. TloHsTHS TPy B KOMMYHHUKATOPOB.

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

3AHATHUE Ne 6. Texnosnorusi nporpammuposanus MPI.

1. Buasl oneparopos Send (Bsend, Ssend, Rsend).

2. TymnuKOBBIE CHTYalluu

3. ACHHXpOHHOE B3aUMO/JICHCTBUE MPOLIECCOB
OO6cyxeHre Ha MPAaKTUYECKOM 3aHSITHH TE€M, BbIJICJICHHBIX Ha JIEKIUH

3AHSTHUE Ne 7. Texnosiorust nporpammupoBanusi CUDA.



1. Anmaparaeie ocobenHoctu GPU, koTopsle HEOOXOOUMO YYHTBHIBATH IpU
pa3paboTKe alrOpUTMOB.
2. YpoBHH B3auMozelcTBus npuinoxkenuit u GPU
OO6cyxaeHne Ha MPAKTUYECKOM 3aHSATHH TEM, BbIJICIIEHHBIX Ha JIEKLIUU

3AHSITHUE Ne 9. Texnosiorusi nporpammupoBanusi CUDA.
1. Pacmmpenue s3pika C st pabotsl ¢ GPU
2. CuHXpOHM3AIIHUS.
OO0cyx/IeHrne HA TPAKTUYECKOM 3aHSITHH TE€M, BBIJICIICHHBIX Ha JICKITHH

3AHSATHUE Ne 9. PaGora Ha BeluncanTe1bHOM Kiactepe Yal'IlV.
1. VYnaneHHoe NOAKIIOYEHHUE K BHIYUCIUTEIILHOMY KIIacTepy
2. OcuoBbl pabotsl B OC Linux

OO6cyxeHre Ha MPaKTUYECKOM 3aHSATHH T€M, BbIJICJICHHBIX HA JICKIIUU

3AHSATHE Ne 10. Pa6oTa Ha BbIYMCIUTETbHOM KiaacTepe Yal'IlV..
1. TlapannenbHas KOMIWISIMS IPOTPaMM
2. TlapamnenbHOE BBITOJHEHUS TPOTPAMM.
3. Ouepenp pacnpeneneHus: pecypcos.

O6CY)KI[€HI/IC Ha NPaKTUYCCKOM 3aHATHUH TEM, BBIACIICHHBIX Ha JICKIIUA

7. IlepeyeHb OCHOBHOW M [ONMOJHUTEJbHOW yueOHOUH JuTepaTypsbl, UHTepHET-pecypcos,
HEeO00XOAUMBIX IJIf OCBOCHHSI JUCHUNIMHBI

OcHoBHas TuTEepaTypa

1.Hemntrorun, C.A. Benenne B nmporpammupoBanne Ha kinacrepax / C.A. Hemurorus. - 2-
e u3a., uctp. - M. : Harmonansusiii OTkpeiTelil YHUBepeuTeT «MHTYUWT», 2016. - 247 c. : cxem.,
WL ; To xKe [DnexkTpoHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=429082

2.0OCHOBBI BBICOKOTIPOU3BOAMTEILHBIX BEIYHCICHUH : yueOHOe mocobue / K.E. Adanacees,
C.B. Crykonos, B.B. Mansimenko u ap. - KemepoBo : KemepoBckuil rocynapCTBEHHBIN
yHuBepcHTeT, 2012. - T. 2. TexHomornu napauieabHoro mporpamMmupoBanus. - 412 ¢. - ISBN 978-
5-8353-1246-7 ; To xKe [OnexTpoHHbIN pecypc]. -
URL:http://biblioclub.ru/index.php?page=book&id=232204

3. A¢anacbeB, K.E. OCHOBBI BBICOKOITPOM3BOIUTENBHBIX BHIUMCIEHUH | ydeOHOe ocobue
/ K.E. Adanacsbes, 1.B. I'puropsesa, T.C. Peiin. - Kemeposo : KemepoBckuii rocynapcTBeHHbIN
yHuBepcureT, 2012. - T. 3. [TapannensHble BEIYUCIUTENbHbIE aNTOpUTMBL - 185 c. - ISBN 978-5-
8353-1546-8 ; To xKe [DneKTpOoHHBIHI pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232205

JlonoTHUTeIbHAS JTUTEpaTypa
3anusnsik, B.E. Teopus u npakTrka no BHIYMCIUTENBbHON MaTemMaTuke : yue6Hoe nocobue / B.E.
3amusnsk, [.U. lllenanosckas ; MunuctepctBo oOpa3oBanus U Hayku Poccuiickoit denepanmn,
Cubupckuit  ®enepanpHblii  yHHBepcutTeT. - Kpachosipck : Cubupckuil ¢denepaibHbIi
yHHBepcuTeT, 2012. - 174 c. : Tabn. - ISBN 978-5-7638-2498-8 ; To sxe [ DneKTpOHHBIH pecypc].
- URL.: http://biblioclub.ru/index.php?page=book&id=229271
AnexceeB, A.A. OCHOBBI NapaJUIETLHOTO MPOTPAMMHUPOBAHUS C UcToyb3oBaHueM Visual Studio

2010/ A.A. Anekcees. - 2-e u3., uctp. - M. : HanmonanpHb1ii OTKPBITEIH Y HUBEPCUTET
«MHTYHUT», 2016. - 332 c. : uin. ; To xe [DnexkTpoHHBIH pecypce]. - 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. IIporpaMmMmupoBaHue Ha KJlacTepax ¢ UCIOJIb30BaHHEM HHCTPYMEHTOR Intel
(Intel Cluster Studio) / C.A. HemutoruH. - 2-e u3j., ucnp. - M. : HaunonaneHbIit OTKPBITHIA
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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