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MecTo IMCHUILIMHBI B CTPYKTYPe 00pa3oBaTe/ibHOM MPOrpaMMbl

Juctunnmna «OCHOBBI MapajuIeNbHBIX BBIYMCICHUN» OTHOCUTCA K JUCIUIUIMHAM YacTH,
dbopMupyeMoil ydaCTHHKaMHU 00pa3oBaTeNbHBIX OTHOIICHHA, biioka 1. Jlucuumimabl (MOTyIHN)
BapuaTUBHOIO  Moaynst  «CyHepKOMIIBIOTEpHBIE  TEXHOJOTHMH B NMPOQecCHOHANbHON
NEeSITeILHOCTH» y4eOHOro IUIaHa OCHOBHOHM MpogecCHOHaIbHON 00pa30BaTeNbHONW MPOTPAMMBI
BBICIIETO O0pa30oBaHUs — IMpOrpaMMbl OakajiaBpuara 1o HarpasieHuto moarotoBku 44.03.01
[lenarornyeckoe oOpazoBaHHE, HaNpaBIEHHOCTh (MPOoMiIb) 00pa30BaTEIBHON MPOrPaMMbI
«Mudopmarukay, 3a04HON HOpPMBI 00yUEHUS.

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

Pe3ynbrarhl U3ydeHHs] TUCHMIUIMHBI SBJISIOTCS OCHOBOM ISt M3YYECHHS NUCLUILUIMH IS
npohecCHOHANBEHOM EATEIILHOCTH U MTPOXO0KICHHS TOCYAapCTBEHHOM UTOTOBOM aTTECTAllMK

1. Ilepeyens mnUIaHMpyeMbIX pe3yJbTaTOB 00ydeHHs (00pa3oBaTebHBIX
pe3yJbTaToB) MO TUCIHUILINHE

[eabl0 OCBOCHUS JUCIUIUIMHBI SIBJSICTCS  IMOATOTOBKA Y4YUTENs K  Oymymieu
MpoECCHOHAIBHON NIEATETLHOCTH: (POPMUpOBAHUE CIIOCOOHOCTH K MPEMOJaBaHUI0 Y4eOHOTO
IpeaMeTa JijIsl pa3HbIX HaIllpaBJICHUN MOJITOTOBKY Ha Pa3HBIX YPOBHSIX 00pa3oBaHUs.

3ajgaveili OCBOGHHMS JUCHMIUIMHBI  SBISETCS (OPMUPOBAHHE MPEICTABICHHNA O
MapajulebHBIX BBIUMCICHUAX B TMPAKTUYECKOM [EATEIBHOCTH U MPHUKIAIHBIX 001acTAX,
OTpa0OTKa TOHSATUHHOrO amnmapara MapajUiedbHBIX BBIYMCICHUM, TEXHUKUA CO3JaHUS
napajuiebHBIX AITOPUTMOB M Mporpamm, GOpMHUPOBAHUE U 3aKpeIJICHHEe YMEHHUS paboTaTh Ha
BBICOKOITPOU3BOIUTEIILHOM 000pYyI0BaHUH.

B pesynbrare ocBoeHMsI mpOrpaMMbl OOyYaroIIMiiCs JAOKEH OBJANETh CIEAYIOIIMMHU
pesyiapTaTamMu  oOydeHus (B TaOiWIle TIPEICTABICHO COOTHECEHHE O00pa30BaTEIbHBIX
PE3yNbTAaTOB O0YYEHUS MO AUCIMIIUHE C MHANKATOPAMU JOCTH)KEHUS KOMITETEHITHI ):

KomMnerenmnus u OO6pazoBaTenbHBIE PE3YIbTAThI TUCIUTTHHBI
WHJUKATOPHI €€ (aTamnsl GopMUpPOBAHUS AUCHIUTUIHHBI)
JOCTHKEHUS B 3Haer VYwmeer Bnaneer
JUCIIUTUINHE

VK-2. Crocoben OP-1. ucnoyp30Bath

ONpeNEATh KpyT WHCTPYMEHTHI U

3a7a4 B pamMKax TEXHUKH [IUPPOBOTO

MOCTaBJICHHOM 1IN U MOJICIUPOBAHUS IS

BbIOMpATh peanu3anuu

OINTUMaJbHEIE 00pa3oBaTeNbHBIX

CIOCOOBI X PEeIIeHUS, MPOIIECCOB.

HCXOAs u3

NENCTBYIOIINX

MPaBOBBIX HOPM,

UMEIOIUXCA PECYPCOB
Y OTPAaHUYECHUM.

YK-1. Crnocoben OP-2. npuMeHsThH
OCYILECTBIATh IOMCK, norudeckue Hopmbl
KPUTHUYCCKUI aHAIN3 Y TIPOLICTYPHI,

u CHHTE3 CIOCO0eH K
nHpopManuu, pednekcun mo
MIPUMEHSTh MOBOJY COOCTBEHHOMU

CUCTEMHBIA  ITOIXOX U 4Y>KOU




JJIA peICHUA MBICITUTEIIFHOM
IIOCTABJICHHBIX 3aaa4. JACATCIIBHOCTH.

2. O0beM JUCHHUIIMHBI B 324€THBIX €IMHUIAX ¢ YKA3aHMEM KOJMYEeCTBA aKaJleMHYeCKUX
4acoB, BbIJEJEHHBIX HA KOHTAKTHYI0 padoTy ol0y4damoumuxcsi ¢ npemnogasaresieM (1o
BH/IaM Y4eOHBIX 3aHATHI) U HA CAMOCTOSAITEJIbHYI0 padoTy o0yUaromuxcst

YyeOHbIe 3aHATUSA
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3. Copepxkanue AUCHUIJIMHBI, CTPYKTYPUPOBAaHHOE MO TeMaM (pa3jejiaM) ¢ YKa3aHHeM
OTBE/ICHHOI0 HA HUX KOJMYeCTBA aKA/JIeMHYeCKHUX YACOB U BUAOB YUeOHbIX 3aHATHIA

3.1. Ykazanue mem (pazoenoe) u omeeodeHH020 HA HUX KOJIUYECMEA AKAOEMUUECKUX YaACO8 U
6U006 YUEOHBIX 3aHAMUIL

KonngectBo yacoB no ¢popmam
OpraHu3aluu 00y4eHus
0] ] !
s | B E_ | s
HaumeHnoBanue pa3aena u TeM o § 15} ; a § = g
S & 5 E = 3 'S
= R =~ X < R =Y
= am = = (¥ an) Q
< 2 S o S o =
5 2 = ™ S 0 S <
= = ®)
7 cemecTp
OcHOBHBIE MIOHATUSA [apajuIeIbHOTO 3 4 10
[IPOrpaMMHUPOBAHUS.
IIpuMepsl ¥ aHAJIA3 ANTOPUTMOB NAPAIIIEIBHBIX 3 6 10
BBIYMCIICHUM.
Texnonorus nporpamMmmupoBanus OpenMP. 3 6 10
PaGora Ha BeiuncnuTenbHoM Kiactepe Yl TIY 3 4 10
Bcero no qucuuninne: 12 20 - 40

3.2. Kpamkoe onucanue cooepicanusn mem (pazoenos) OUcCyuniunbl

Kparkoe conep:xanue Kypca



Tema 1. OcHOBHBIE NOHATHS NAPAJIEIbHOI0 NPOrPAMMHUPOBAHHUS.
Konuenuus nponecca, HOTOKH, IOHATHE pecypca, OpraHu3alys napauieabHbIX IPOrpaMm
KaK CHUCTEMBI II0TOKOB. B3aumoaeiicTBie U B3aMMOUCKITIIOUEHUE TOTOKOB. CUHXPOHU3ALIUS.

Tema 2. IlpuMepsbl 1 aHAJN3 ANTOPUTMOB NMAPAJJIETbHBIX BHIYHCJICHHIA.

Kiaccnueckne 3ajayM  mapajUleNbHBIX — BBIYMCICHHH, 3ajada  [POM3BOIUTEINIH-
norpedutenu, obemarome Quimocodsl, crAmMA TapukMaxep. MeToabl  YIyqIICHHS
OBICTPOJCHCTBUSI IPOrPaMM

Tema 3. Texnosorust nporpammupoBanusi OpenMP, MPI, CUDA.

Cunrakcuc OpenMP, napannenbHasi nporpaMmma, OTOKH, KOHCTPYKIMH JJIsl OpraHUu3aluu
NapajuleNIbHBIX U TOCJIENOBATENbHBIX CEKIM, OCHOBHBIE KOHCTPYKUMHU [UIsl pacIpeneiaeHus
paboThl MEXAy MOTOKaMH, OCHOBHbIE KOHCTPYKLIMU JUIsl CUHXPOHU3ALMU IIOTOKOB U pabOTHI €
oO0LIMMH U JOKaJIbHBIMH JaHHbIMH. [lapannensHas mporpamma, cooOleHre, TOHITUS TPYII U
KOMMYHHKATOPOB. CHHXPOHHOE B3aMMOJICHCTBHE TporeccoB, Buabl onepatopoB Send (Bsend,
Ssend, Rsend). TynukoBbie cuTyanuun ACHHXPOHHOE B3aUMOJICHCTBUE MPOIIECCOB. ATNapaTHbIe
ocobernHoctu GPU, xotopble HEOOXOAMMO YUUTHIBaTh NPU pa3padOTKE aIrOpUTMOB. YPOBHU
B3aumozeiicteus mpwiokenuid u  GPU, Pacmupenne s3pika C g pabotsl ¢ GPU,
CUHXPOHHU3ALIMSL.

Tema 4. PadoTa Ha BbIUuMCAUTEIbHOM KJacTepe Yal'lly.

VY naneHHoe NOJKIIIOYEHHE K BBIUMCIUTENbHOMY KiacTepy, ocHOBBI paboTsl B OC Linux,
napamjiCiibHad KOMIWISAOWA IIpOorpaMMm, HIapalJICJIbHOC BBIIIOJIHCHHA IIPOTpaMM. Oqepez[b
pacrmpezeneHus: pecypcos.

4. IlepedyeHbp y4eOHO-METOAMYECKOro o0ecrmedyeHUus Iz CAMOCTOSITEJbHOH PadoThl
00y4YaKOIIUXCS MO TUCHHILINHE

CamocTosTenbHas paboTa CTYAEHTOB SBIsieTCsl 0c000i popMoii opraHu3aui y4eOHOro
npolecca, MpeACTaBIsiomas Cco00Oi  IUIAHMPYeMylO0, [03HABaTeNbHO, OPraHU3alMOHHO |
METOJIMYECKH HANpPaBIIEMYI0 JeSTeIbHOCTh CTYJACHTOB, OPHUEHTHPOBAHHYIO Ha JIOCTH)KEHHE
KOHKPETHOTO  pe3yjbTara, OCYIIECTBIAEMYy0 0e3 MpsMOM IOMOILM  IpernojaBaTels.
CamocrosiTenbHas padoTa CTYAEHTOB SIBISICTCS COCTABHOM 4acThlO0 y4eOHOW pabOTHI M MMeeT
LEJIBIO0 3aKpelyieHne U yriyOJeHue MOJydyeHHbIX 3HAHWM M HaBBIKOB, ITOMCK U MpHOOpeTeHne
HOBBIX 3HaHUI{, a TAK)KE BBHIMOJIHEHNE YUEOHBIX 3aJJaHU, TIOATOTOBKY K TPEACTOSIIIIUM 3aHITHIM
U 9k3aMeHy. OHa IpelycMaTpUBaeT, Kak IMpaBuilo, pa3paboTKy pedepaToB, HaNKMCAHHUE TOKIA/IOB,
BBINTOJIHEHNE TBOPYECKHUX, WHAMBHIYATbHBIX 33JJaAHUH B COOTBETCTBHH C y4eOHOW Mporpammoit
(TeMaTUYeCKUM IUIaHOM M3Yy4YeHMS AMCUUIUIMHBI). Tema AJis TaKoro BBICTYIUICHUS MOXKET OBITh
IpeUIo’KeHa MperojaBaTeseM Wik n30paHa caMUM CTYACHTOM, HO MaTephall BBICTYIIJICHHUS HE
JOJDKEH — AyOnmupoBaTh — JIEKUMOHHBIM — Matepuan. PedepaTtuBHBI — MaTepuan — CIyXHT
JOTIOJTHUTENFHON WH(pOpManuei i paOdOThl Ha TPAKTHUECKUX 3aHATHSIX. OCHOBHas IeNb
JTAHHOTO BUJA pabOTBhl COCTOMT B OOYYEHHUU CTYJCHTOB METOAAM CAMOCTOSITENbHOU paboThI ¢
y4eOHBIM MaTepuanoM. ISl TIOJHOTHI YCBOGHHSI TEM, BBHIHECEHHBIX B IMPAKTHUECKHE 3aHATH,
Tpebyercst pabora c mepBOMCTOUHMKaMH. Kypc mpenycMaTpuBaeT caMOCTOSTENBHYIO paboTy
CTYJIEHTOB CO CHEIHalbHON suTeparypoil. CieyeT OTMETHTh, YTO CaMOCTOSATEIbHas padboTa
CTYZICHTOB PE€3yJIbTaTHUBHA JIUIIb TOTJa, KOT/Ia OHA BBIIOJIHIETCS CUCTEMAaTHYECKH, IUIAHOMEPHO
U 1IeJICHAIIPABIICHHO.

3amaHus  JUIL CaMOCTOSITENBbHOM  pabOThl  MpPEayCMaTpUBAIOT — HMCIIOJIb30BaHHE
HEOOXOJUMBIX TEPMHMHOB M TIOHATUH 1O mpobieMatuke Kypca. OHM HalenuBalOT Ha
NPaKTUYECKYI0 padoTy MO MPUMEHEHHIO M3y4aeMOro marepuaia, Mmouck oubimorpaduyeckoro
MaTepHaia U MEKTPOHHBIX UCTOYHUKOB MH(OPMALUU, WUTIOCTPATUBHBIX MaTEpUaoB. 3alaHus



10 CaMOCTOSITENILHOW paboTe IaroTCs MO TeMaM, KOTOpble TPEOYIOT IOMOJHHUTEIBHOM
POpPabOTKHU.
OO0umii 00BeM CaMOCTOATENBHOW pPAabOTHI CTYACHTOB IO AMCLUUIUIMHE BKIIIOYAET
ayZIUTOPHYIO U BHEAYJUTOPHYIO CAMOCTOSTENILHYIO pabOTy CTYACHTOB B TEUCHHE CEMECTPA.
AynuTopHas caMoCTosTeNbHas paboTa OCYIECTBISIETCS B POpME BBITIOIHEHHS TECTOBBIX
3aJaHUM, Keic-3a/1a4, NHCBMEHHBIX MPOBEPOYHBIX padOT MO JUCHUILIMHE. AyIUTOpHAS
caMocCTosATelIbHas paboTa obecrieyeHa 0a30l TECTOBBIX MaTEpUAJIOB, KeHC-3a/1ad 10 pasjienam
JMCIIUTIIHHBL
BHeaynuTopHas caMoCTosITeNIbHAsE paboTa OCYIIECTBIISETCS B (popMax:
— MOJTOTOBKH K YCTHBIM JIOKJIaJ1aM (MUHHU-BBICTYIUICHUSIM);
— TOJTrOTOBKA K 3amuTe pedepara;
— MOJrOTOBKA K IPYNIIOBOMY OOCYXKICHHUIO TI0 TEMaM;
— MOJTrOTOBKA CTCHJOBBIX JTOKJIAJIOB U MIOCTEPOB;
— pa3paboTKa IPOEKTOB.
OC-1. CamocTosiTenbHass padoTa
[Tpumepsl caMOCTOSTENBHBIX paboT
[Tpumepsl caMOCTOSATEIBHBIX padOT
1. IlapamutensHOoe W pacmpenelieHHOe —mnporpamMupoBanue. CpencrBa — co3IaHHA
MHOT'OIIOTOYHBIX U PaCIPECICHHBIX MPUITOKECHHN.
2. OCHOBHBIE MOJIEH CO3JaHUs ¥ (HYHKIIMOHUPOBAHUS ITOTOKOB.

3. OpenMP: Co3manue mapaieNbHBIX O00JIACTEH, HACTPOMKAa KOJWYECTBA ITOTOKOB,
BJIO’KEHHBIE TTapaJuieIbHbIe 00JIacTH.

4. OpenMP: Pacnipenenenue paboThl MKy MOTOKAMHU C TOMOIIBIO JUPEKTHUB.

5. OpenMP: CpexactBa CHUHXpOHU3ALIMH.

6. OpenMP: Onuuu, Bausitomye Ha pa3iejeHue JaHHbIX.

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

8. MPI: Ilapubie B3auMOAEHCTBUSI.

9. MPI: Tuns! nauaeix B MPL

10. MPI: BO3MOKHOCTH CUHXPOHHU3AIINH.

11. CUDA: AmnmnapatHsle ocobeHHoctH GPU, koTopele HEOOXOAMMO YYHUTHIBATH MPHU

pa3paboTKe aIrOpUTMOB.
12. CUDA: YpoBHu B3auMoaencTeus npuiioxennii u GPU.
13. CUDA: Pactmmpenue si3pika C anst padotst ¢ GPU.
14. CUDA: Hepapxus MOTOKOB
15. CUDA: Bo3MO0XHOCTH CUHXPOHU3ALIUU.
16. CpaBHUTEIBHBIN aHAIN3 NAPAIEIBbHBIX TEXHOIOTUN
AHanu3 MacTabupyeMoCTH aJlTOPUTMOB

OC-2. KonrpoibHas padora 1
ITprMepHBIi BapuaHT KOHTPOJIBHOTO 3a/1aHus:
1. I/I3yq1/1Te METOABI CUHXPOHH3alUWHM W B3aUMOHWCKIIOYCHHA IIOTOKOB [JId OHepaHI/IOHHOfI
cucrembl Windows 1 pa3paboTaiiTe ps/ 1eMOHCTPAIMOHHBIX MAPAUIEIbHBIX IPOTPAMM.
2. I/I3yq1/1Te METOABI CUHXPOHH3alWHM W B3aUMOHWCKIIOYCHHA IIOTOKOB [JId OHepaHI/IOHHOfI
cuctembl Unix/Linux u pa3paboraiite psisi A€MOHCTPALMOHHBIX MapauIeIbHBIX TPOTPaAMM.

OC-3. Tecr
TecT o 0OCHOBHBIM TeMaM JAMCLUIUIMHBI, IPUMEPHBIN BapuaHT BonpocoB npeacrasieH B DOC.

ﬂ]l}l CaAMOCmMOAMENbHOI NOO20MOBKU K 3AHAMUAM O 0ucuunﬂunepel<omendyemc;l
Ucnoib3oeambs yueﬁno-memm)uttecxue mamepuaiiol:



1. [lpiranoB A.B., T'onyOxoB A.B. KommbioTepHoe MoOnIENMpOBaHUE W JU3alH
MH(POPMALIMOHHOM 00pa3oBaTeIbHOM Cpelbl: y4eOHO-METOAMYECKHE PpEKOMEHIAlMU Ui
MarucTpaHTOB HampasieHus noaroroBku «llemnarornueckoe oopazoBanue» / A.B.Ilpiranos, A.B.
I'onyOkoB. — YnbsiHoBck: Yal'TIY, 2016.

5. IlpuMepHble OlleHOYHbIe MaTepuadbl /I TPOBeJAEHUS] TeKYLIero KOHTPOJS
yCIeBaeMOCTH M MPOMEKYTOUYHOM aTTeCTAlUH 00y4aIOIIMXCS M0 IUCHUILIHHE

Opranusanus 1 NpoBe/ieHUe aTTeCTAllMH CTyAeHTa
B npouecce ouenku 6akanaBpoB HEOOXOANMO UCIOJIB3YIOTCS KaK TPAJULIMOHHbIE, TaK U
WHHOBAIlMOHHBIC THMBI, BUIBI U (QOpPMBI KOHTPOJs. [Ipy 3TOM MOCTENEHHO TpaIuIMOHHBIE
CPEICTBAa COBEPLICHCTBYIOTCA B pYyCJIe KOMIIETEHTHOCTHOIO IIOJXOJAa, a WHHOBAaLlMOHHBIE
CpelCcTBa alalTUPOBAHBI I IOBCEMECTHOIO IPUMEHEHHUSI B POCCUNCKON BY30BCKOM IPAKTUKE.

Lleab npoBegeHHs] aTTeCTAIMM — IPOBEPKAa OCBOECHUs OOPa30BaTENbHOW HPOTrpPaMMBI
JVCHIUATUTMHBI-TPAKTUKYMa Yepe3 CPOPMHUPOBAHHOCTH 00Pa30BaTEIbHBIX PE3YIbTATOB.

IIpomexyTO4YHAs ATTECTANMA OCYLIECTBIIACTCS B KOHIIE CEMECTPA U 3aBEPILACT U3yUYEHUE
JTVICIATUTMHBL, TIOMOTAeT OLEHUTHh KPYIHBIE COBOKYITHOCTH 3HAaHWH M yMeHUH, (hopMUpOBaHHE
OIPEACIEHHBIX KOMIIETCHIIUH.

OLEeHOYHBIMU CPEICTBAMU TEKYILEro OLCHUBAHUS SBISIOTCS: JOKJIaA, TECThl IO
TEOPETUYECKUM BOIIPOCAM JUCLUILINHBI, 3aIUTa IPAKTUHYECKUX padboT U T.11. KOHTposb ycBOCHUS
MaTepuana BEAETCS PEryjsipHO B TEUEHUE BCEr0 CEMECTpa Ha IPAKTHUUYECKUX (CEMHHApPCKHUX,
71a00pPaTOPHBIX ) 3aHATHUSX.

No CPEJACTBA OLUIEHUBAHUA, OO6pazoBaTenbHbIC
/I UCTIOJIb3yEMbIE JIJIsl TEKYIIEro OLEHUBAHUS pe3yabTaThl JUCIHUTLIIHHEI
nokaszaressi QOpMHUPOBAHUSI KOMIIETEHLIUU
OueHovHbIe cpeacTBa A TEKYIIeH OP-1. Ymeer nucnonp3oBarb
aTTecTaluu UHCTPYMEHTHI U TEXHUKU
OC-1 BeicTynieHue ¢ JOKJIaZ0M 10 U(pPOBOTO MOJICIIUPOBAHUS JIS
pe3yabpTaTaM MOATOTOBKHU pedepara peanu3aryu 00pa30BaTebHBIX
OC-2 KontponbHas pabora IIPOLIECCOB.
OC-3 Tect
OP-2. YmeeT NpUMEHSITH
OueHouHble CpeACcTBa A Joruueckue GopMbl U POy PHI,
MPOMEKYTOYHOM aTTeCTAUM croco0eH K peduieKCcuu 1o MOBOLY
3a4eT (3K3aMeH) COOCTBEHHOU U 9yKOH

OC-4 3auer B popmMe YCTHOTO cOOECeTOBaHUS | MBICIHUTENILHOMN JEATENBHOCTH.

Onucanue OIEHOYHBIX CPEICTB M HEOOXOJUMOro 000pynOBaHMS (JIEMOHCTPALMOHHOTO
MaTepuana), a TaKKe IMpoLUeaypbl W KPUTEpUU OLICHUBAHUS WHIUKATOPOB JIOCTHIKEHUS
KOMIIETEHIIMI Ha pa3IMyHbIX dTarnax ux GOpMHPOBAHUS B MPOLIECCE OCBOSHUS 00pa3oBaTeIbHON
IIporpaMMel IipecTaBieHbl B DOH 1€ OLEHOYHBIX CPEJICTB ISl TEKYILIEr0 KOHTPOJIS yCIIEBAeMOCTH
Y IIPOMEKYTOYHOM aTTECTALUU MO TUCLUIUINHE.

Mamepuanwi, ucnonv3yemoie 014 meKyuye20 KOHMPOA yCneeaemocmu
odyuarowuxca no oucyuniune

Marepuainsl 111 OpraHu3aluy TEKYIIEH aTTeCTalluy IPEICTABICHbI B I1.5 MPOTpaMMBI.

Mamepuanwl, ucnoyb3yemole 0151 RPOMENCYMOUHO20 KOHMPOS YCREe8AEMOCU
odyuarowuxca no Oucyuniune



IIpuMepHBIii NepedYeHb BONPOCOB K 3a4eTy
1. IlapamnensHOe U pacupenencHHOe IporpaMmmupoBanue. CpencTBa Co31aHus
MHOT'OITIOTOYHBIX U PACTIPCACIICHHBIX HpPIJIO)KGHHfI.
2. OcCHOBHBIE MOJIENIH CO3/1aHUs U (PYHKIIMOHUPOBAHUS IIOTOKOB.

3. OpenMP: Co3nanue napauienbHbIX 00JacTel, HaCTPOIKa KOJIMYECTBA IIOTOKOB,
BJIO’KEHHBIE MapaJuIeNIbHbIE 00JIACTH.

4. OpenMP: Pacnipenenenre paboThl MEXTy MOTOKAMH C TTIOMOIIBIO JUPEKTHUB.

5. OpenMP: CpenctBa CHUHXpOHU3ALIMY.

6. OpenMP: Onuuu, BAUSAIONIME HA Pa3/I€ICHUE TaHHBIX.

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

8. MPI: Ilapubie B3auMoAeCTBUA.

9. MPI: Tune! nanseix B MPI.

10. MPI: BO3MOXHOCTH CUHXPOHHU3AIIUH.

11. CUDA: Annapatusie ocobennoctu GPU, koTopbie HEOOX0AUMO YUUTHIBATH IPH

pa3paboTKe aJIrOPUTMOB.
12. CUDA: YpoBuu B3aumozeictsus npuioxennit u GPU.
13. CUDA: Pacmmpenue s3pika C as pabotst ¢ GPU.
14. CUDA: HUepapxusi mOTOKOB
15. CUDA: Bo3MO0XHOCTH CUHXPOHHU3ALINH.

B xoH1Ie n3yueHMs JUCUUIUIMHBI [TOJIBOAATCS UTOTH pabOTHI CTYIEHTOB Ha JICKIIUOHHBIX U
NPAaKTUYECKHUX 3aHATUSAX IyTEM CYMMHUPOBaHHS 3apab0TaHHBIX 0AJIJIOB B TEUCHHE CEMECTPA.
Kpurepun oneHuBanus 3HaHUH 00y4Ya0MXCcsl 10 AMCUMILIMHE

Dopmuposanue 6a1TbHO-PEUMUH2080U OYEHKU pabombl 00YUAIOWUXCS

ITocertenne Pabora Ha
ITocemenne
N MPAKTUYECKHUX | MPAKTHYECKUX | 3a4eT
JIEKIIAI .
3aHATUN 3aHATUAX
PaszbasmoBka mmo 6x 1=6 10x 1=10
152 6annos 32 Gamna
7 BHJIaM paboT 0amIoB OamioB
cemectp | CymMMapHbIit 6 O6ayoB 16 6amnoB 168 OamnoB 200 GcamoB
Makc. Oat max max Max max

Kpumepuu oyenusanusa pabomsi o6yuaiowje2ocs no umozam cemecmpa

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

6. MeTtoauueckue yKazaHus A5 00y4YaOIUXCS 110 OCBOCHHIO TMCHUTIMHBI

VYcnenrnoe u3ydeHne Kypca TpeOyeT OT oOyJaromuxcsi TOCEIICHUs JIEKIINM, aKTHBHOM
paboThl Ha TPAKTUYECKUX 3aHSATHUSAX, BBITIOJHEHHsI BCEX YUEOHBIX 3aJlaHU MpernojaBaTelis,
03HAaKOMJICHHsSI C OCHOBHOM U JIONIOJIHUTEIILHOM JINTEPATypOH.

3anuce JIeKIMH — OJHa U3 (OpPM aKTHUBHOM CaMOCTOSATENBHOM pabOThl 00yYarouuxcs,
Tpe6y}oma$[ HAaBBIKOB 1 YMCHU KPATKO, CXEMATUYHO, ITOCIICAOBATCIIbHO U JIOTUYHO (bI/IKCI/IpOBaTB
OCHOBHBIC TIOJIOKEHHUS, BBIBOJIbI, 0000111eHNs, (POPMYIUPOBKH. B KOHIIE JIeKIIMU TpernoiaBaTeb
OCTaBJISIET BpeMs (5 MHUHYT) IJIsi TOTO, Y4TOOBI OOydYaroIIMecs WMETH BO3MOXKHOCTH 3aJaTh
YTOUHSIOLIME BONPOCHl MO H3y4aeMOMy Marepuaity. I3-3a HemocTaroyHOro KOJUYecTBa
ayJUTOPHBIX YacOB HEKOTOpPbIE TEMbl HE YIAeTCd OCBETUTh B IOJHOM OOBbEME, MOITOMY



IIPENOAABATENb, 110 CBOEMY YCMOTPEHHIO, HEKOTOPBIE BOIIPOCHI BBIHOCUT HAa CAMOCTOSATEIBHYIO
paboTy CTY/EHTOB, PEKOMEHYs Ty WM MHYIO JuTepaTypy. Kpome 3Toro, ass jydiiero oCBOEHHs
Marepualia U CHCTeMaTH3alyd 3HAHUH 10 AMCLUIUIMHE, HEOOXOIMMO IOCTOSHHO pa3dupath
MaTepuaibl JIEKIMHA 110 KOHCIIEKTaM U yueOHbIM nocoOusim. B ciydae HeoOXxoaumMocTu oopaiarses
K IIPETIOAABATENIO0 32 KOHCYJIbTAalUeE.

IToaroroBka K NPpaKTHYEeCKUM 3aHATHAM.

IIpy mOArOTOBKE K IPAKTHYECKUM 3aHATHUAM CTYACHT JIOJDKEH H3YYUThb TEOPETUYECKUU
Marepuall 1o TeMe 3aHATUs (UCIOJIb30BaTh KOHCIEKT JIEKIWH, U3y4UTh OCHOBHYIO JIUTEPATYpY,
O3HAKOMUTbCS C JONOJIHUTEIBHON JIUTEPaTypOil, IPU HEOOXOJUMOCTH JAONOJIHUTH KOHCIIEKT, JIeNast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIMTEpaTypHbIX HCTOYHMKOB). B ciydae 3arpynHeHui,
BO3HHUKAIOIIUX TP OCBOCHUHM TEOPETUUECKOIO MaTepualia, CTyAEHTY CllelyeT oOpalarbcs 3a
KOHCy/bTallMell K mnpernogasaTento. Mas Ha KOHCYJIbTalMIO, HEOOXOIMMO XOpPOILO IpPOIyMaThb
BOIIPOCHI, KOTOPBIE TPEOYIOT pa3bsICHEHUSL.

B Hauane npakTH4ecKOro 3aHATHs IPENoJaBarellb 3HAKOMUT CTYIEHTOB C TEMOH, OIJIallaeT
IUTAH TPOBEACHUS 3aHATHS, BBIIACT 3aJaHMsl. B Te4eHHe OTBEICHHOIO BPEMEHHM Ha BBIIIOJHEHHE
PabOTHI CTYIEHT MOKET 0OpaTUTHCS K MPENoJjaBaTesio 3a KOHCYIbTalMel Win pazbsicHeHusMu. B
KOHIIE 3aHSTHS IPOBOJIUTCS ITPUEM BBITIOJTHEHHBIX 3aJaHNH, COOECeJOBaHHE CO CTYICHTOM.

Pe3ynbTaThbl BBINOJHEHUS TPAKTHUECKUX 3[JaHUI OLIEHUBAIOTCS B Oailjiax, B COOTBETCTBHU C
0aJUIbHO-PEUTUHIOBOM CUCTEMON YHUBEPCHUTETA.

Ils1aHbI IPAKTHYECKUX 3AHATHH

3AHSATUE Ne 1. OcHOBHBbIE NOHATHSA NAPAJLJIEJIbHOT0 NPOrPaMMHPOBaHMS.
1. KoHuenuus npouecca, HOTOKH, IOHATHE pecypca,
2. Opranuszanus napauieiabHbIX IPOrpaMM Kak CUCTEMbI IOTOKOB.
3. BzaumopneiicTBUE U B3aMMOUCKIIOYEHUE TTOTOKOB.
4. CuHXpoHHU3aLUS.
OO0cyxneHre Ha MPaKTUYECKOM 3aHATHH T€M, BBIICTICHHBIX Ha JICKITHH.

3AHATHUE Ne 2. IlpumMeps! M aHATH3 AJITOPUTMOB NAPAJJICIbHBIX BHIYHCICHHUI.
1. Knaccuueckue 3agauu napaiesIbHbIX BIYACICHUI
2. 3anava npou3BOAUTENU-TIOTPEOUTENN
3. Ob6enaromue pumocodsl
4. Croamwmil mapukMaxep.
OO6cyxneHre Ha MPaKTUYECKOM 3aHSITHH TE€M, BBIJICTICHHBIX Ha JIEKIIUH.

3AHSATHUE Ne 3. Texnosnorus nporpammuposanust OpenMP.

1. Cunrakcuc OpenMP

2. IlapamnensHas nporpaMmma, NOTOKH

3. KoHcTpykuuu st OpraHu3aliy napaieIbHbIX U IIOCIEJ0BATEIbHBIX CEKIUI
OO6cyxeHre Ha MPaKTUYECKOM 3aHSITHH TE€M, BbIJICJICHHBIX Ha JIEKIUH

3AHSATHUE Ne 4. Texnosnorusi nporpammupoBanus OpenMP.
1. OcHOBHbIE KOHCTPYKIIUHU JJISl pacrpeaeseHus paboThl MEXy OTOKaMH
2. OcCHOBHbBIE KOHCTPYKIMH JJIi CHHXPOHU3AIIMU TOTOKOB U PabOThl ¢ OOLUIUMH M
JIOKaJIbHBIMU JAHHBIMH.
OO6cyxeHre Ha MPaKTUYECKOM 3aHSITHH TE€M, BbIJIEJICHHBIX Ha JIEKIUH

3AHATHUE Ne 5. Texnosnorust nporpammupoBanus MPI.
1. TlapamnenbHas nmporpaMma, cooOILeHHE,
2. TloHsiTHS TpynI U KOMMYHUKATOPOB.
3. CuHXpOHHOE B3aUMOJAEUCTBHE IIPOLIECCOB.



O6CY)K[[CHI/I€ Ha NPAKTHUYCCKOM 3aHATUHN TEM, BBIACIICHHLIX Ha JICKIIUU

3AHSATHUE Ne 6. Texnonorust nporpammupoBanust MPI.

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

2. TynukoBble cuTyanuu

3. ACHHXPOHHOE€ B3aMMOJIEHCTBUE MPOIIECCOB
OO0cyx1eHre Ha IPaKTUYECKOM 3aHATHH TE€M, BbIJIEIICHHBIX Ha JIEKIIUU

3AHSTHUE Ne 7. Texnosiorusi nporpammupoBanusi CUDA.
1. Ammapatasle ocobennoctu GPU, koropele HEOOXOIMMO YUYHUTHIBATh IPH
pa3paboTKe aJIrOPUTMOB.
2. VYpoBHu B3aumozeicTBus npuioxennii 1 GPU
OO6cyxaeHne Ha MPAKTUYECKOM 3aHSATHH TEM, BbIJICIIEHHBIX Ha JIEKLIUU

3AHATHUE Ne 9. Texnosorusi nporpammuposanuss CUDA.
1. Pacmupenue a3pika C nis padotsl ¢ GPU
2. CuHXpoHHU3aIHA.
OO0cyx/IeHHne HAa TPAKTHYSCKOM 3aHSATHH TEM, BBIJICIICHHBIX Ha JICKITHH

3AHSATHUE Ne 9. PaGora Ha BeluncanTe1bHOM Kiaactepe Yal'IlV.
1. VYnpaneHHOe NOAKIIOYEHUE K BBIYUCIUTEIBHOMY KJIacTepy
2. OcHoBsl padotsl B OC Linux

OO6cyxneHre Ha MPAaKTUYECKOM 3aHSITHH TE€M, BBIJICTICHHBIX Ha JICKIHH

3AHSATHUE Ne 10. Pa6ora Ha BeruncauTeabHoM Kiaacrepe Yal'llV..
1. TlapannenpHast KOMIHUISAIUS TPOTPaMM
2. IlapannensHOE BHIMOTHEHUS IPOTPAMM.
3. Ouepenp pacupeneneHus pecypcos.

O6CY)K)I€HI/I€ Ha NPAKTUYCCKOM 3aHATUH TEM, BBIJICJICHHBIX HA JICKIIUN

7. llepeyeHb OCHOBHOM M JONOJHHMTEJIbHOH Y4eOHOU auTeparypbl, UHTEpHET-pecypcoB,
HEO00XOIMMBIX /151 OCBOCHUS TUCHHUIINHBI

OcHoBHas TuTEpaTypa

1.Hemurorun, C.A. Beenenue B nporpaMmMupoBanue Ha kiactepax / C.A. HemHiorus. - 2-
€ u3 ., chp - M. : HanmonansHseiii OTkpeiTeiii YHUBepcuTeT «MHTYUT», 2016. - 247 c. : cxem.,
UL To Ke [DnexTpoHHbII pecypc]. - URL:
http: //blbhoclub ru/index.php?page=book&id=429082

2.0CcHOBBI BBICOKOIIPOM3BOIUTENBHBIX BEIUUCIEHHH : yueOHoe mocodue / K.E. Adanackes,
C.B. Crykonos, B.B. Mansimenko u np. - KemepoBo : KemepoBCKHIl TOCYIapCTBEHHBIN
yHuBepceuteT, 2012. - T. 2. TexHoa0ruu napauieabHoro nporpammupoBanus. - 412 c. - ISBN 978-
5-8353-1246-7 ; To xKe [DnexkTpoHHbII pecypc]. -
URL:http://biblioclub.ru/index.php?page=book&id=232204

3. AdanacbeB, K.E. OcHOBBI BEICOKOITPOU3BOIUTENBHBIX BEIUMCICHUH : ydeOHOe mocooue
/ K.E. Adanaceses, U.B. I'puropreBa, T.C. Peiin. - Kemeposo : KemepoBckuii rocyaapcTBeHHBIH
yHuBepcutet, 2012. - T. 3. [TapanienbHble BEIYUCIUTENBHBIE aITOPUTMBL. - 185 ¢. - ISBN 978-5-



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

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

JlonoIHUTeIbHAS JTUTepaTypa

. 3ammsusik, B.E. Teopus 1 npakTuka 1o BEIYUCIUTEILHON MaTeMaTuke : yaeOHoe nocooue / B.E.
3ammsusik, I'.U. lllenanoBckas ; MunuctepcTBo oOpa3oBanus u Hayku Poccutickoit deneparuu,
Cubupckuit ®enepanpHblii  yHUBepcuTeT. - KpacHosipck : Cubupckuii  QenepanbHblii
yHuBepcuteT, 2012. - 174 c. : Taba. - ISBN 978-5-7638-2498-8 ; To ke [DneKTpoHHBIN pecypc].
- URL: http://biblioclub.ru/index.php?page=book&id=229271

. AnexceeB, A.A. OCHOBBI apaJIIILHOTO MTPOrPaMMHPOBAHUS C HcHob30BanueM Visual Studio
2010/ A.A. Anekcees. - 2-¢ u3a., ucnp. - M. : HanmonansHbiit OTKPBITHIA Y HUBEPCUTET
«AHTYUT», 2016. - 332 c. : ui. ; To xe [DaekTponHslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=428829

. Hewmnrorun, C.A. IIporpammupoBaHue Ha KJIaCTEPax C UCIOIb30BAaHUEM MHCTPpYMEHTOB Intel
(Intel Cluster Studio) / C.A. Hemurorus. - 2-e uza., ucnp. - M. : HarmonansHeiid OTKPHITHIHI
Yuusepcurer « MHTYUT», 2016. - 259 c. : cxem., ui. ; To xe [Dnexrponnsiit pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=429823

Humepnem-pecypcuo
— https://www.intuit.ru — HarimoHaeHbIH OTKPBITHI YHUBEPCUTET
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PaGouas nporpamma OcHOBBI TapasIebHbIX BEIYUCTEHH
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Pabouas mporpamma yueGHOl AuCLMIUIMEBI (IPAKTHKM) Of0OpEHa Ha 3acefaHuy Kadempsl
¥
BbICLIeH MaTemaThky "23" anpens 2024r., npotokon Ne 8

3aBeyromuii kahempoit S 4
Vi Cronsposa U.B._23.04.24
.-'ll{llH?Odmle pacuughposka nodnucu dama

Pa6oyas nporpamma yqe6§1

¥ IMCUMILTMHEI (IPaKTHKK) COIIacoBaHa ¢ GUGIHOTEKOM

Cotpynnux 6ubnrorexu / 7
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IIporpamma paccmoTpena u ono6peHa Ha 3acefaHMM y4eHOTO coBeTa (aKyibTeTa buzuko-
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