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MecTo AUCHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Juctummaa «OCHOBHI MapajuIeNbHBIX BBIYMCICHUN» OTHOCHTCS K TUCIUIUIMHAM YacTH,
dbopMHUpyeMOil ydacTHHKaMU 00pa30BaTebHBIX OTHOIICHMM, bioka 1. Jlucuurumasl (MOIYIIH)
BapuaTUBHOTO  MoAyns  «CynepKOMIBIOTEpHBbIE  TEXHOJOTMM B NPOoECCHOHATBHON
JESTEIIbHOCTH» Y4eOHOro IJIaHa OCHOBHOM IpodeccHOoHaIbHOW 00pa30BaTeIbHONW MPOTrpaMMbl
BBICIIETO0 O0Opa3oBaHMs — MpOrpaMMbl OakajaBpuara 1o HampasieHuio noarotoBku 44.03.05
[Tenarornyeckoe oopazoBanue (¢ AByMs NPpOUISIMHU MOATOTOBKH ), HAIIPABJICHHOCTH (ITPOQHIIB)
o0Opa3oBaTenbHON IporpaMMbl «MaremaTuka. JKOHOMUKa», OUHON (OpPMBI O0YUIECHHSI.

JucuunimHa onupaeTcss Ha pe3ylbTaThl oOyueHus, cOpMHUpPOBAaHHBIE B paMKax Kypca
OakanaBpuara.

Pe3ynbTarhl M3ydeHUs] TUCUUIUIMHBI SBIISIOTCS OCHOBOM ISl M3Y4YEHUS JAUCUHUIUIMH JUIS
po(eCcCHOHATLHOM JIEATEIILHOCTH U MTPOXO0KICHHSI TOCYAapPCTBEHHOM UTOTOBOM aTTECTAIIMH

1. IlepeyeHb MUIAHUPYEMBIX PpPe3yJbTaTOB 00y4YeHusi (00pa3oBaTeIbHBIX
pe3yJbTAaTOB) MO JUCIHHUILINHE

Leabl0 OCBOCHHUS [UCHUIUIMHBI SIBISIETCS MOATOTOBKA y4yuTens K  Oyaymiei
MpoPECCHOHAIBHON NIEATETLHOCTH: (POPMUPOBAHUE CIIOCOOHOCTH K MPEMOJaBaHUIO0 Y4eOHOTO
mpeaMeTa JijIsl pa3HbIX HallpaBJICHUN MOJTOTOBKU HA Pa3HBIX YPOBHSAX 00pa30BaHUS.

3agaveil OCBOGHHMS JUCIHMIUIMHBI  SBISETCS (OPMUPOBAHWE TMPEICTABICHHA 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
PE3yNbTaTOB 00YUYEHUS MO AUCLIUILINHE C MHANKATOPAMH TOCTHKEHUS KOMIIETEHIINN )

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

YK-2. Crnocoben OP-1. ucnonw3oBarh

OIIpEACIIATh Kpyr UHCTPYMEHTHI U

3aJjad = B paMKax TEXHUKHU LIUPPOBOTO

IIOCTABJIEHHOW L€ U MOJIEITUPOBAHUS IS

BBIOMpATh peanu3anuu

ONTUMAJIbHBIE o0pa3oBaTeNbHbIX

CIOCOOBI UX peIlIeHHUs, IIPOLIECCOB.

UCXoas u3

JNENUCTBYIOLIUX

MIPaBOBBIX HOPM,

HUMEIOIIUXCS PECYPCOB
Y OTPAaHUYECHUM.

YK-1. Crnocoben OP-2. npuMeHAThH
OCYIIECTBISITh TIOUCK, jorudeckue Gopmbl
KPUTHUYCCKUH aHaIIN3 Y TIPOIIEAYPHI,

U CHUHTE3 CIIOCOOCH K
uH(popmManuu, pediexcuu no
MIPUMEHSITh MOBOJTy COOCTBEHHOM
CUCTEMHBIA  ITOIXOX U 9y>KOU

JUISL pelieHus MBICIUTEIIEHOM

IIOCTABJICHHBIX 3aaad4. JCATCIIBHOCTH.




2. O0beM IMCUMIIMHBI B 324€THBIX eIUHULAX € YKA3aHHEM KOJMYecTBA aKaJleMUYeCKUX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYIO padoTy 00y4amommxcs ¢ npemnoaasareneM (o
BH/IaM YYeOHBbIX 3aHATHH) U HA CAMOCTOATEJIbHYI0 PadoTy 00y4aroIumXxcst

VYyeOHbIe 3aHATUSA
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3. CopepxaHue TUCHHUILUINHBI, CTPYKTYPHUPOBaAHHOE MO TeMaM (pa3aejiaM) ¢ yKa3aHUEM
OTBE/ICHHOI0 HA HUX KOJIMYeCTBA aKA/IeMHYeCKHUX YACOB U BUAOB YUeOHbIX 3aHATHIA

3.1. Ykazanue mem (pazoenos) u omeeoeHH020 HA HUX KOJIUYECMEA AKAOEMUHECKUX YACO8 U
6UO006 yUEOHBIX 3aHAMUIL

KonuuectBo yacos no ¢popmam
OpraHu3aly 00y4eHHUs
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OcHoBHbIE ITOHSATHS MapajuIeIbHOT O 3 4 10
MIPOrpaMMHUPOBAHHUSL.
IIpumepsl 1 aHaMU3 AITOPUTMOB MAPAIIIEIBHBIX 3 6 10
BBIYMCIICHUM.
Texnonorus nporpammuposanust OpenMP. 3 6 ) 10
Pa6ora Ha BeiuncnuTenbHoM kiactepe Yl TIY 3 4 10
Bcero no qucuun/iuxe: 12 20 - 40

3.2. Kpamkoe onucanue cooepicanusn mem (pazoenos) OucCyuniunbl

Kparkoe cogep:xanue Kypca
Tema 1. OcHOBHBIE NOHATHS NAPAJLIIEJIBHOI0 POrPpaAMMHMPOBAHHS.



Konuenmus npouecca, HOTOKH, IOHATHE PECypca, OpraHu3alys HapauieIbHbIX IPOrpaMM
KaK CHCTEMBI IIOTOKOB. B3anMOeiCTBUE U B3aMMOUCKIIIOYEHUE MOTOKOB. CHHXPOHU3ALHNS.

Tema 2. IlpuMepsbl U aHAJIN3 AJITOPUTMOB NAPAJLJIeJILHBIX BbIYMCJIECHHH.

Knaccnyeckne 3amaum  mapasieNIbHBIX — BBIYMCICHMN, 3a7ada  MPOU3BOJUTEIH-
notpedutenu, obenaromme ¢uaocodpl, CHANMNA  MapukMaxep. Meroabl  yIaydlleHUs
OBICTPOAEHCTBHSI IPOTrpaMM

Tema 3. Texnosnorusi nporpammuposanust OpenMP, MPI, CUDA.

Cunrakcuc OpenMP, napannenbHasi mporpaMmma, OTOKH, KOHCTPYKIIMH JJIsl OpraHUu3aluu
NapaJuIeJIbHBIX U IIOCJIENOBATEIbHBIX CEKIHMH, OCHOBHBIE KOHCTPYKLHMHU [UIsl paclpeneiaecHUs
paboThl MEXAY MOTOKaMH, OCHOBHbIE KOHCTPYKLIUU JJISi CHHXPOHHM3AIMH MOTOKOB U paboThI €
OoOLIMMH ¥ JOKaJbHBIMM JaHHbIMU. [lapamiensHas nporpamma, cooOlIeHUe, NOHITHUS TPy U
KOMMYHHUKATOPOB. CHHXPOHHOE B3aWMOJICHCTBHE IpoleccoB, BuIbl omnepaTtopoB Send (Bsend,
Ssend, Rsend). TynukoBbie cuTyanuu ACHHXPOHHOE B3aUMOJICHCTBHE MPOIIECCOB. ATIapaTHbIC
ocobernnoctu GPU, xoTtopble HEOOXOAMMO YUUTHIBATh MPHU Pa3pabOTKe aJropuTMOB. YPOBHU
B3aumoeiicteuss npwiokeHuit u  GPU, Pacmmpenue s3pika C s paborsr ¢ GPU,
CUHXPOHM3AIIHSL.

Tema 4. PadoTa Ha BbIYHCIUTEIbHOM KiaacTepe Yal'Ily.

VY najyieHHOE TIOAKIIIOYEHUE K BBIYMCIUTEILHOMY KiIacTepy, 0CHOBbI pabotel B OC Linux,
napajulejipHas KOMIWIALUSA IpOrpamM, IapajlIeIbHOE BBINOJHEHUA mnporpamm. Odepens
pacnpeneseHus pecypcos.

4. IlepeuyeHb Y4eOHO-METOAMYECKOI0 o0ecreYeHUsl /ISl CAMOCTOSITEIbHOH PadoThI
o0yuarommxcsi Mo JMCHUIJINHE

CamocrosTenbHas padoTa CTYJICHTOB SBJISETCS 0c000i (opMOii opraHu3anuy y4eOHOro
mporecca, TMPEICTaBIIONAs COOOM  TUIAHMPYEMYO, I[O3HABaTeNbHO, OPraHW3allMOHHO |
METOJIMYECKH HANpPaBIIEMYI0 JESTelbHOCTh CTYJEHTOB, OPHUEHTUPOBAHHYIO Ha JIOCTH)KEHHE
KOHKPETHOTO  pe3yJbTara, OCYIIECTBIIEMYI0 0€3 TMpsAMOM  TOMOINM  IIPEroaBaTels.
CamocrosTenbHas paboTa CTYJIEHTOB SIBISIETCS COCTaBHOM 4acThio yuyeOHOH paOoThl U MMeeT
[ENBI0 3aKpeIIeHne W YriyOJIeHne MOydeHHBIX 3HAHWA M HaBBIKOB, MTOMCK W MPHOOpETeHHE
HOBBIX 3HaHUIi, a TAK)KE BBINOJIHEHNE YUEOHbBIX 3aJaHUH, IOJrOTOBKY K MPEACTOSIIIM 3aHITUAM
u sk3aMmeny. OHa MpeaycMaTpuBaeT, Kak MpaBuiio, pa3padoTKy pedepaToB, HAUCAHKUE JOKIIAIOB,
BBINOJIHEHNE TBOPYECKUX, HHAMBUIYAIbHbBIX 33JJaHUH B COOTBETCTBHM C y4eOHOM Mmporpammoit
(TeMaTHYeCKNM TUTAHOM M3y4YeHHS AUCIUIUIMHEI). Tema aiisi TaKoro BBICTYIUICHUS MOXKET OBITh
IpeUIoKeHa MpernojaBaTeneM Wik u30paHa caMUM CTYAEHTOM, HO MaTepHall BBICTYIIJICHUS He
JOJKEH  AyOiuMpoBaTh  JIGKIIMOHHBIM — Mmartepuan. PedeparuBHbli  MaTepuan  CIYXUT
JIOTIOJTHUTENbHON HH(popManuel Ui paboThl HAa MPaKTUYECKUX 3aHATUSAX. OCHOBHAs ILEJb
JAHHOTO BUa pabOThl COCTOUT B OOYYEHHMM CTYJEHTOB METOJaM CaMOCTOSATEIbHOW paboThl €
y4yeOHbIM MaTepuanoM. sl MOJHOTHI YCBOGHHS TEM, BBHIHECEHHBIX B IMPAKTHUECKHE 3aHATHA,
TpeOyercss paboTta ¢ TmepBoMCTOYHHKaMH. Kypc mpemycMaTpuBaeT CaMOCTOSTEIbHYIO paldoTy
CTYZICHTOB CO CIeUUaIbHOM JuTeparypoil. CieyeT OTMETHTb, YTO CaMOCTOsTeNbHas paboTa
CTYZICHTOB pe3yJIbTaTHBHA JIUIIb TOT/A, KOT/Ia OHA BBHITIOJIHIECTCS CHCTEMAaTHYECKH, TUTAHOMEPHO
U IIeJICHAIPABIEHHO.

3amaHus  [UIS  CaMOCTOSATENBHOM  pabOThl  TPEAYCMAaTPHBAIOT  HCIIOJIB30BaHUE
HEOOXO/JUMBIX TEPMHUHOB W TMOHATUH 1O mpobiematuke kKypca. OHHM HaleIMBalOT Ha
MPAKTUYECKYIO0 paboTy MO MPUMEHEHHIO M3Y4aeMOro Marepuala, HoUcK Oubanmorpaduyueckoro
MaTepHala 1 JIeKTPOHHBIX MCTOYHUKOB HH(pOPMAILIUU, WIUTIOCTPATUBHBIX MaTEpUAIOB. 3alaHus
10 CaMOCTOSITETIHHONH pabdoTe HaroTcs IO TeMaM, KOTOpble TPeOYIOT IOTONHUTEILHON
popaboOTKH.



OO0umii 00beM CaMOCTOATENBHOM pPabOTHl CTYAECHTOB IO AMCLUUIUIMHE BKIIIOYAET
ayJIUTOPHYIO U BHEAYAUTOPHYIO CAMOCTOSITENIbHYIO pPa0OTy CTYAEHTOB B TEUEHUE CEMECTpa.
AyIuTOpHAs CaMOCTOSATENbHAs paboTa OCylIecTBIsAETCA B (POpME BHIITOTHEHUS TECTOBBIX
3aJaHul, Keiic-3aay, MHCbMEHHBIX IPOBEPOYHBIX pabOT MO JUCHUILIMHE. AyIUTOpHAas
caMmocTosiTeNbHas pabora obecriedeHa 0a30il TECTOBBIX MaTEpUANIOB, KeWcC-3ahay IO pasjeam
JUCIUTUIAHBI.
BueaynutopHas camoctosiTenbHasi paboTa ocyIecTBisercs B popmax:
— TOJrOTOBKHU K YCTHBIM JIOKJIa/1aM (MUHH-BBICTYIIJICHUSIM);
— TIOJITrOTOBKA K 3amuTe pedepara;
— TOATOTOBKA K TPYNIIOBOMY OOCYKJICHHIO 110 TEMaM;
— TOATOTOBKA CTEHIOBBIX JIOKJIAJ0B U MOCTEPOB;
— pa3paboTKa IPOEKTOB.
OC-1. CamocTrosiTenbHast padoTa
[Tpumepsl caMOCTOSATENBHBIX paboOT
[TpumepbI caMOCTOATENBHBIX PAdOT
1. IMapamnensHoe W  pachpeneieHHoe mporpammupoBanue. CpeacTBa  co3gaHUs
MHOTOITOTOYHBIX M PACIIPECTICHHBIX MTPUIOKCHUH.
2. OCHOBHBIE MOJIETH CO3/1aHUs U (PYHKIIMOHUPOBAHUS MTOTOKOB.
3. OpenMP: Co3ganme mnapauieIbHBIX O0JIacTel, HACTpPOHKAa KOJHMYECTBA ITIOTOKOB,
BJIO’KEHHBIE TTapaJuieIbHbIe 00TIacTH.
4. OpenMP: Pacripenenenne paboThl MEXITy MTOTOKAMHU C TIOMOIIBIO TUPEKTHB.
5. OpenMP: CpencTBa CHHXpOHU3ALIHH.
6. OpenMP: Oy, BAUSIONINE HA pa3ielieHUe TaHHbIX.
7. MPI: Coznanue u 3anyck MPI nporpamm B MS VS.
8. MPI: [1apHbie B3aUMOCHCTBHSI.
9. MPI: Tuns! nauseix 8 MPL
10. MPI: Bo3MOXHOCTH CHHXPOHHU3AIINH.
11. CUDA: Anmnapatasie ocobeHHocty GPU, koTopbsle HE00XOAMMO YYMTHIBATH IpH
pa3paboTKe aIrOpUTMOB.
12. CUDA: YpoBHu B3aumojeictBus npuioxenuit u GPU.
13. CUDA: Pacmmupenwe si3pika C st pabotel ¢ GPU.
14. CUDA: Hepapxust TOTOKOB
15. CUDA: B0o3MOXHOCTH CHHXPOHHU3AIINH.
16. CpaBHUTEIBHBIN aHANIN3 MTApATIETbHBIX TEXHOIOTHIA
AHanm3 MacmTabupyeMoCTH aJrOpuTMOB

OC-2. KourpoJsHas padora 1
[TpuMepHBIi BapaHT KOHTPOJIBHOTO 3aJaHMs:
1. I/I3y‘~II/ITe MCTOJAbl CHUHXPOHHU3AIMU U B3aMMOMCKIIIOYCHHA ITIOTOKOB JIA OHepaHHOHHOﬁ
cucreMbl Windows 1 pa3paboTaiite ps/ 1eMOHCTPAIMOHHBIX MAPAUIEIbHBIX IPOTPAMM.
2. I/I3y'~II/ITe METOABI CUHXPOHH3alWHM W B3aUMOHWCKIIOYCHHUA IIOTOKOB [JId OHepaHHOHHOfI
cuctembl Unix/Linux u pa3paboraiite psiji A€MOHCTPALMOHHBIX MapauIeIbHBIX TPOTPaAMM.

Hnsa camocmoamenvHoli n0020MOEKU K 3aAHAMUAM NO OUCHUNIUHE PEKOMEHOYem A
UCROJ16b308aMb yUeOHO-MeMmOoOUUecKue Mamepuaisl:

1. [{piranoB A.B., T'onyoxoB A.B. KomneiorepHoe MoJenupoBaHHE U JW3aiiH
UHPOPMALIMOHHON 00pa3oBaTeIbHOM Cpeabl: y4eOHO-METOAWYECKHEe PpEKOMEHIAlUU IS
MarucTpaHTOB HampasliieHus noarotoBku «llenarornueckoe oopasosanue» / A.B.1lpiranos, A.B.
['ony6xoB. — Yibsaosek: Yal'TIY, 2016.



5. IlpumepHble OLCHOYHbIE MATEepHAJbl [JIsi NPOBEeJCHUS] TeKYyIero KOHTPOJIA
yCIeBAeMOCTH U MPOMEKYTOYHOM aTTeCTAMH 00y4AIOIIMXCS M0 AUCHUILINHE

Opranusanus ¥ NpoBeiecHUE aTTeCTAlMH CTYAEHTA

®I'OC BO B coorBercTBUM € HpuHLMIAMu bBonoHCKoOro mpouecca OpHUEHTHPOBAHbI
IPEUMYILIECTBEHHO HE Ha COOOIIEHUE 00y4JaroieMycsl KOMIUIEKCAa TEOPETUUECKUX 3HAHUHM, HO Ha
BBIpaOOTKY y OakajaBpa KOMIETEHIMH — TMHAMUYECKOro Ha0opa 3HaHWM, YMEHUH, HABBIKOB U
JMYHOCTHBIX KAa4eCTB, KOTOPbIE MO3BOJIAT BHITYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PhIHKE
TPpyZAa ¥ YCHENHO NpOopeCcCCHOHATIBLHO PEalTn30BbIBATHCS.

B npouecce oneHku 06akanaBpoB HEOOXOAUMO UCIOJB3YIOTCS KaK TPAJULIMOHHbIE, TaK U
MHHOBAIlMOHHBIC THUIBI, BUABI M (GOpPMBI KOHTPOJSA. IIpM 3TOM MOCTENEHHO TpaaWIIMOHHBIE
CPEICTBAa COBEPLICHCTBYIOTCA B pYyCJIe KOMIIETEHTHOCTHOIO IIOJXO0Ja, 4 WHHOBAaLlMOHHBIE
CpecTBa alalTUPOBAHBI JJIs IOBCEMECTHOIO IPUMEHEHHUSI B POCCUNCKON BY30BCKOM IIPAKTHUKE.

Lleab npoBegeHHs] aTTeCTAIMM — IPOBEPKAa OCBOECHUs OOPa30BaTENbHOW IPOTrPaMMBI
JVCHUTUTMHBI-IPAKTUKYMa 4epe3 CPOPMHUPOBAHHOCTh 00Pa30BaTEIbHBIX PE3yIbTATOB.

IIpomexyTOo4YHAsI ATTECTANMA OCYLIECTBIIACTCS B KOHIIE CEMECTPA U 3aBEPILAET U3yUECHUE
JVICIATUTMHBL, TIOMOTAeT OLEHUTh KPYIMHBIE COBOKYITHOCTH 3HAHWHA M yMeHUH, (opMUpOBaHHE
OIPEICICHHBIX KOMIIETEHIIUH.

OLEeHOYHBIMU CPEICTBAMU TEKYIIErOo OLCHUBAHUS SBISIIOTCS: JOKJIAA, TECThl IIO
TEOPETUYECKUM BOIIPOCAM JUCLUITIIMHBI, 3aIUTa IPAKTUUYECKUX paboT U T.11. KoHTposb ycBOCHUs
MaTepuana BEAETCS PEryjsipHO B TEUEHUE BCErO0 CEMECTpa Ha IPAKTHUYECKUX (CEMHHApCKHUX,
71a00pPaTOPHBIX ) 3aHATHUSX.

No CPEACTBA OLUIEHUBAHUS, OO6pa3zoBaTenbHbIC
n/m UCTIOJIb3YEMbIE JIJIsl TEKYIIEro OLEHUBAHUS pe3yabTaThl JUCIHUILIIHHEI
nokasareisi QOPMHUPOBAHUS KOMITCTCHIIUU
OueHo4HbIe cpeACTBa A/ TeKYLIel OP-1. YMeeT UCIIOIB30BATh
aTTecTaluu WHCTPYMEHTHI  TEXHUKH
OC-1 BeicTynieHue ¢ JOKJIaZ0M 10 U(GPOBOTO MOJICIIUPOBAHUS JIS
pe3yabpTaTaM MOATOTOBKHU pedepara peanu3aryu 00pa30BaTebHBIX
OC-2 KontponpHas pabota MIPOLIECCOB.
OuneHouHbIe cpeacTBa As OP-2. YMmeer npuMeHSThH
NMPOMEKYTOYHOH aTTeCTAUM Joruueckue GopMbl U POy PHI,
3a4eT (IK3aMeH) croco0eH K peduieKCcuu 1o MOBOLY
OC-3 3auer B opme ycTHOTO cobeceoBanust | COOCTBEHHON M Uy»KOi
MBICITUTEIBHOH JIEITETEHOCTH.

Ornrcanne OIEHOYHBIX CPEACTB M HEOOXOIUMOTro 000pYyIOBaHUS (IEMOHCTPAIIMOHHOTO
MaTepuana), a TaKKe MpOoLUeaypbl W KPUTEPUU OICHUBAHUS WHIMKATOPOB JIOCTHIKEHUS
KOMITETCHIIMI Ha pa3JIMUHbIX dTanax ux (OpMHUPOBAHUS B MPOIIECCE OCBOCHUST 00pa30BaTeIbHON
MporpamMMbl IpeicTaBlieHbl B POH 1€ OLIEHOYHBIX CPEACTB [l TEKYIEr0o KOHTPOJISl YCIIEBAEMOCTH
Y TIPOMEKYTOUYHOM aTTECTAINH TI0 TUCIUTITHHE.

Mamepuansi, ucnonvzyemvie 011 meKyuie20 KOHMpPOIA yCneeaemocmu
o0yuarwuxca no Oucyunaune

Marepuansl Juist Opraiu3aliy TEKYIIeH aTTecTalluy IPeICTaBICHbI B 1.5 MPOTpaMMBI.

Mamepuansi, ucnonv3yemoie 01 RPOMEHCYMOYHO20 KOHMPOJIA YCREeeaeMoCcCmu
o0yuarmuxca no OucCyunIuHe

IIpuMepHBIii NepedYeHb BONPOCOB K 3a4eTy



1. TlapannenbHO€ U pacupeneaeHHOe nporpaMMmupoBanne. CpencTBa co31aHus

MHOTOIIOTOYHBIX U PACIPEIEICHHBIX MPUIOKEHHMN.

OcHOBHBIE MOZETH CO3AaHUS U (PYHKIIMOHUPOBAHHS TOTOKOB.

OpenMP: Co3nanue napauieabHbIX 00J1acTei, HACTPOMKA KOJUYECTBA TTOTOKOB,

BIIO’KEHHBIC TTAPAJUICILHBIC 00JACTH.

OpenMP: Pacnipenenenue paboThl MEXTY TOTOKAMH C TIOMOITBIO TUPEKTHUB.

OpenMP: CpencTBa CHHXpOHHU3ALINH.

OpenMP: Onuuu, BIUSIONIKE HA Pa3/ieICHUE TaHHBIX.

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

MPI: ITapHbie B3aUMOICHCTBUS.

MPI: Tuns! nanaeix 8 MPL

0. MPI: Bo3MO)XHOCTH CHHXPOHH3AITUH.

1. CUDA: Annapatasie ocobennoctu GPU, KoTopble He0OOXOANMO YUUTHIBATh MPU
pa3paboTKe aJllrOPUTMOB.

12. CUDA: YpoBuu B3aumoseiictBus npuioxennit u GPU.

13. CUDA: Pacmupenue sa3bika C 11 pa6otsl ¢ GPU.

14. CUDA: Hepapxus OTOKOB

15. CUDA: B03MOXHOCTH CHHXPOHHU3AIIUH.

w N

RN O~

B KOHIEC U3Yy4YCHUA JUCHUIIIIMHBI ITIOABOJATCA UTOI' pa60TI>I CTYACHTOB Ha JICKIUOHHBIX U
MPAKTUYCCKUX 3aAHATUAX ITYTEM CYMMUPOBAHUSA 3apa6OTaHHLIX 0aJI0B B TEUCHHE CceMEeCTpa.

Kpurtepun oueHnBanus 3HaHUH 00y4aAIOIIMXCS M0 AMCHMUIINHE

Dopmuposarue 6a1TbHO-PEUMUH20801 OYeHKU pabombl 00YUAIOWUXCS

ITocemienne Pabora Ha
ITocemenune
N MPAKTUYECKHUX | TPAKTUYCCKUX | 3a4eT
JIEKIIAN .
3aHATHH 3aHATHSIX
Paz0amioBka 1o 6x 1=6 10 x 1=10
152 6asmnos 32 damna
7 BHJIaM paboT 0aJIoB 0aIoB
cemecTp | CymmapHbIT 6 6amoB 16 GannoB 168 6annos 200 6anmnos
Makc. 0aynt max max Max max

Kpumepuu oyenusanusa pabomul obyuarowecocs no umozam cemecmpa

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

6. MeToanyecKkue yKazaHus JJIsA 00y4AIOUIUXCS 0 OCBOECHHIO THCIMIIJIMHBI

YceneniHoe u3ydyeHue Kypca TpedyeT oT oO0y4arolluXcsl MOCEIICHUs JIEKIUH, aKTHBHON
paboThl Ha MPAKTUYECKUX 3aHATHUSAX, BBIMOJHEHMS] BCEX YUEOHBIX 3a/laHuM IpernojaBaTelid,
O3HAaKOMJIEHHsI C OCHOBHOM U JIOIIOJIHUTEIILHOM JINTEPaTypOH.

3anuch JeKUHuM — OJHa U3 (HOpM aKTUBHOM CaMOCTOSTENbHOI paboThl 0O0yyarouIuxcs,
TpeOyrolast HaBBIKOB U YMEHHSI KPaTKO, CXeMaTHYHO, ITOCIIEI0BATEIbHO U IOTHYHO (PUKCUPOBATh
OCHOBHbI€ TIOJIO’KEHUS, BBIBOJIbI, 00001IeHNs, (OpMYIUPOBKHU. B KOHIIe eknK npernoaaBaTeib
ocTaBisgeT Bpems (5 MHHYT) JUls TOro, yToOBbl OOyyaromuecss UMeld BO3MOXHOCTH 331aTh
YTOYHSIONIME BONPOCHl IO M3y4aeMOMY Marepuaily. [3-3a HEZOCTaTOYHOrO KOJINYECTBA
ayJUTOPHBIX YacOB HEKOTOpbIE TEMbl HE YNAeTCs OCBETUTh B TIOJIHOM O0BEME, IO3TOMY
IIPENOAABATENb, 10 CBOEMY YCMOTPEHHIO, HEKOTOPBIE BOIIPOCHI BBIHOCUT HAa CAMOCTOSATEIBHYIO



paboTy CTY/IEHTOB, PEKOMEHYS Ty WM MHYIO JUTEepaTypy. Kpome 3Toro, A Jydiiero oCBOCHHs
MaTepuajga M CUCTEMaTH3alliM 3HAHWH 110 JUCHUIUIMHE, HEoOXOAMMO IOCTOSIHHO pa3Oupath
MaTepuaIbl JIKIMIA TI0 KOHCTIEKTaM U y4eOHBIM mmocoOusiM. B cimydae Heo0X0oIuMocTH oOpaiarses
K [TPEIIoJaBaTeNo 32 KOHCYIIbTAIUEH.

IMoaroroBKa K NPaKTHYECKUM 3aHATHSIM.

[Ipy MOArOTOBKE K MPAKTUYECKHM 3aHSTHSM CTYACHT JIOJDKEH W3YYHTh TEOPETUUCCKHI
MaTepuai 1o TeMe 3aHITUS (MCIOJIb30BATh KOHCIEKT JIEKIMH, U3YYUTh OCHOBHYIO JIUTEpATypy,
O3HAKOMHTBCS C IOTOJHUTEIIBHOM JINTEPaTypOi, TIPU HEOOXOMMOCTH JIOTIOJTHUTH KOHCIIEKT, JIeast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIUTEPaTypHBIX MCTOYHHMKOB). B ciyuae 3arpyaHeHuii,
BO3HHKAIOUIUX IPU OCBOCHHUH TEOPETUYECKOro MaTepuaia, CTYACHTY CJeAyeT oOpaiatbes 3a
KOHCYJIBTAIIMeH K IperogaBaremio. Vns Ha KOHCYJIBTAIMIO, HEOOXOIMMO XOpOIIO IPOIyMaTh
BOIIPOCHI, KOTOPBIE TPEOYIOT Pa3bsICHEHHUSL.

B nauaine IMMPAKTUYCCKOIr'0 3aHATUA MMPEIOAABATCIIb 3HAKOMUT CTYACHTOB C TeMOfI, orjamact
IUIaH TPOBEICHUS 3aHSTHs, BBIIACT 33/IaHus. B TeueHHe OTBEACHHOrO BPEMEHU Ha BBIIOJIHCHHUC
paboThI CTYAICHT MOXET 00pPaTHTHCS K MPENOIaBaTEII0 32 KOHCY/IbTAIMEeH WM pa3bsiCHeHUsMH. B
KOHIIE 3aHSATHS IPOBOAUTCS IIPUEM BBIIIOJHEHHBIX 33JaHHM, COOSCEIOBAHUE CO CTYIACHTOM.

Pe3y.HI)TaTI)I BBIIIOJIHCHUA MMPAKTHYCCKUX 3ZIaHI/II>'I OLICHUBAIOTCs B 6aJIJIaX, B COOTBCTCTBHUHU C
0aJUTLHO-PEUTHHIOBOM CUCTEMOI YHUBEPCUTETA.

IInanbl npakTHYeCKUX 3aHATHI

3AHSATHUE Ne 1. OcHOBHBIE NOHATHA NAPAJLJIEJIBHOI0 NPOrPaMMHPOBAHMS.
1. Konuenmus mpoiiecca, MOTOKU, TOHSATHE pecypca,
2. OpraHuzaiys mapauieibHbIX IPOrPAMM KaK CHCTEMBbI IIOTOKOB.
3. BzammopeiicTBHE U B3aHMOUCKIIIOUCHHE TOTOKOB.
4. CuHXpOHH3AIHS.
OOcyxeHre Ha MPAKTUYECKOM 3aHSTUU TEM, BbIICJICHHBIX HA JICKIIUH.

3AHSTHE Ne 2. IIpuMepsl 1 aHAIU3 AJTOPUTMOB NapasljiebHbIX BEIYHCIEHHH.
1. Knaccuueckue 3afauul napajuieIbHbIX BHIUMCICHUMH
2. 3agada npou3BOIUTEIN-TIOTPEOUTETH
3. Obenaromue pumocodsl
4. Croaumil mapukMaxep.
OO6cyxaeHne Ha MPaKTUYECKOM 3aHSATHH TEM, BbIJICIIEHHBIX Ha JIEKLIUH.

3AHATHUE Ne 3. Texnonorus nporpammuposanusi OpenMP.

1. Cunrakcuc OpenMP

2. IlapannenbHas mporpaMma, MoTOKH

3. KoncTtpykumu amst opraHu3anyy napaiebHbIX U TOCIE0BATEIbHBIX CEKIINN
OO6cyxeHre Ha MPAKTUYECKOM 3aHATUH TeM, BbIJICIIEHHBIX Ha JIEKLIUU

3AHATHUE Ne 4. Texnonorus nporpammupoBanust OpenMP.
1. OcHoOBHBIE KOHCTPYKLUU JJIs pacrpeesneHus: paboThl MEKIy OTOKaMH
2. OCHOBHbIE KOHCTPYKLMH JUII CUHXPOHM3ALUU MOTOKOB U paboOTHl ¢ OOIIMMHU U
JJOKAJIbHBIMU JaHHBIMU.
OO6cyxeHre Ha MPAKTUYECKOM 3aHSITHU TeM, BBIJICIICHHBIX Ha JIEKLIUU

3AHSATHE Ne S. Texnonorus nporpammuposanusi MPI.

1. TlapannensHas nporpamma, COOOILIEHHUE,

2. TlonATus rpynn U KOMMYHUKATOPOB.

3. CuHXpOHHOE B3aUMOJEHCTBHE MPOIIECCOB.
OO6cyxaeHne Ha MPaKTUYECKOM 3aHSATHH TEM, BBIJICIIEHHBIX Ha JIEKLIUU



3AHSTHUE Ne 6. Texnosiorusi nporpammuposanus MPI.

1. Buusl onepatopoB Send (Bsend, Ssend, Rsend).

2. TynukoBsle cuTyanuu

3. ACHHXPOHHOE B3aUMO/JICHCTBUE MPOLIECCOB
OO6cyxeHre Ha MPAaKTUYECKOM 3aHSITHH TE€M, BBIJICTICHHbBIX Ha JICKIUH

3AHSATHUE Ne 7. Texnonorus nporpammupoBanusi CUDA.
1. Anmaparasie ocobernHoctu GPU, kotopeie HEOOXOAWMO YYHTHIBATH IIPH
pa3paboTKe allrOPUTMOB.
2. YpoBHM B3auMo/ielcTBHs npuiiokernii 1 GPU
OO0cyxeHre Ha IPaKTUYECKOM 3aHATHH TE€M, BbIJIEIICHHBIX HA JIEKIIUU

3AHSATHUE Ne 9. Texnosnorust nporpammuposanust CUDA.
1. Pacmupenue s3bika C mist pabotsl ¢ GPU
2. CHUHXpOHH3AILHA.
OO6cyxaeHne Ha MPaKTUYECKOM 3aHSATHH TEM, BbIJICIIEHHBIX Ha JIEKLIUU

3AHATHUE Ne 9. PaGora Ha BeiuncanTe1bHOM KJiactepe Yal'IlV.
1. VYnpaneHHoe MOAKIIOYEHHUE K BEIYUCIUTEILHOMY KJIACTEPY
2. Ocuosl pabotsr B OC Linux

OOcyxIeHre Ha MPAaKTUYECKOM 3aHSTUU TEM, BbIICJICHHBIX Ha JICKITUU

3AHSATHE Ne 10. PaGoTa Ha BeluMcauTeIbHOM KiaacTepe Yal'IlV..
1. TlapannenbHasi KOMIWISALUS POTPAMM
2. [TlapanenbHOE BBITIOJIHEHUS TIPOTPAMM.
3. Odepenp pacnpeeneHHs PECYPCOB.

OO6cyxeHre Ha MPAaKTUYECKOM 3aHSITHH T€M, BBIJICTICHHBIX Ha JICKIHH

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

OcHOBHasi IHTEPaTypa

1.Hemntrorun, C.A. Benenne B mporpammupoBanne Ha kinacrepax / C.A. Hemurorus. - 2-
€ u3L., chp - M. : Haunonanesnsiii OTkpeITeiil YHUBepcureT « MHTYUT», 2016. - 247 c. : cxem.,
WL To xKe [DnexkTpoHHbII pecypc]. - URL:
http: //blb|IOC|ub ru/index.php?page=book&id=429082

2.0OCHOBBI BBICOKOTIPOU3BOANTEIHHBIX BEIYHUCICHHH : yueOHOe mocobue / K.E. Adanacees,
C.B. Crykonos, B.B. Mansimenko un ap. - KemepoBo : KemepoBckuil rocynapCTBEHHBIN
yHuBepcHTeT, 2012. - T. 2. TexHomorinu mapauieasHoro mporpammupoBanust. - 412 ¢. - ISBN 978-
5-8353-1246-7 ; To xKe [DnexTpoHHbIN pecypcl]. -
URL:http://biblioclub.ru/index.php?page=book&id=232204

3. AcanacpeB, K.E. OCHOBBI BBICOKOITPOU3BOIUTENBHBIX BEIUMCIIEHUH : yaeOHOe mocobue
/ K.E. Adanacoes, 1.B. I'puropsesa, T.C. Peiin. - Kemeposo : KemepoBckuii rocynapcTBeHHbIN
yHuBepcureT, 2012. - T. 3. [TapannensHble BEIYUCIUTENbHBIE aTOpUTMBL. - 185 c. - ISBN 978-5-
8353-1546-8 ; To xKe [DneKTpOoHHBIIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232205

JlonoJIHUTeIbHAS JTUTEpaTypa
3anusnsik, B.E. Teopus u npakTrka no BHIYMCIUTENBHON MaTeMaTHKe : yueOHoe nmocobue / B.E.
3amususk, [.U1. lllenanosckas ; MunuctepctBo oOpa3oBanus U Hayku Poccuiickoit denepanun,


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

Cubupckuit ®enepanpHblii  yHUBepcuTeT. - KpacHospck : Cubupckuili  denepanbHblii
yauBepcuteT, 2012. - 174 ¢. : Taba. - ISBN 978-5-7638-2498-8 ; To ke [DnexkTpoHHBIN pecypc].
- URL: http://biblioclub.ru/index.php?page=book&id=229271

. Anekcees, A.A. OCHOBBI TapaJIJIEIFHOTO IPOTPAMMHUPOBAHUS ¢ UcTONb30BaHueM Visual Studio
2010/ A.A. Anekcees. - 2-¢ u3a., ucnp. - M. : HanmonansHbiit OTKPBITHIA Y HUBEPCUTET
«MHTYHUT», 2016. - 332 c. : ni. ; To xe [DnekTpoHHBIH pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=428829

Hemurorun, C.A. IIporpaMMmupoBaHne Ha KJIacTepax C UCIOJIb30BaHUEM HHCTPYMEHTOB Intel
(Intel Cluster Studio) / C.A. Hemurorus. - 2-e uza., ucnp. - M. : HarmonansHeid OTKPBITHIHA
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 — HannoHaibHbIH OTKPBITHIA YHUBEPCUTET


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