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MecTo AUCHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Hucuurnnuna «AJropuTMbl MapaliebHbIX BBIUMCICHUN» OTHOCUTCA K AUCIUIUIMHAM
yacTH, (HopMUpPYEeMOH yJacTHHMKaMH OOpa30BaTeNbHBIX OTHOIIEHWH, broka 1. JducrurmivHbl
(MoaynM) BapuaTUBHOTO Moy s «TeXHONIOrnueckne aclekTbl COBPEMEHHOIO MaTEMaTUYECKOT O
o0Opa3oBaHus» y4eOHOro IUIaHa OCHOBHOM Mpo(decCHOHaIbHOM 00pa30BaTeNbHON MPOrpPaMMBbI
BBICIIET0 00pa30BaHUsI — MPOrPAaMMBbl MarucTpaTypbl IO HampaBieHUI0 NoAroToBku 44.04.01
[legarornyeckoe oOpazoBaHuE, HAMPaBICHHOCTh (Mpoduiib) 0O0pa3oBaTENbHOI MPOTrpamMMbl
«MeTo0JIOTHsI MATEMaTHIECKOTO 00pa30BaHusI», OUHON (OPMBI O0YICHHUS.

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

Pesynprarhl U3ydeHHs] TUCLMIUIMHBI SBISIOTCS OCHOBOM ISl M3YYEHMS JUCLMILUIMH IS
po(eCcCHOHATLHOM JIEATEIILHOCTH U MTPOXOKICHHSI TOCYAapCTBEHHOM UTOTOBOM aTTECTAIIMH

1. IlepeyeHb MUIAHHUPYEMBIX PpPe3yJbTaTOB 00y4YeHusi (00pa3oBaTeIbLHBIX
pe3yJbTAaTOB) MO AUCHHUILINHE
Leabl0 OCBOCHHUA [UCHUIUIMHBI SBJISIETCS MOATOTOBKA y4yuTeNns K  Oyaymiei

po(heCCHOHATTLHOM JIEeATEIPHOCTH: (DOPMHUPOBAHKE CIIOCOOHOCTH K TIPEIOJIABAHHUIO y4EOHOTO
npeMeTa JijIs pa3HbIX HANPABJICHH OJTOTOBKY Ha Pa3HbIX YPOBHSIX 00pa30BaHMS.

3ajgaveil OCBOGHHS TUCHMIUIMHBI  ABIsieTCS  (HOPMUPOBAHHME MPEACTABICHUH O
napajiCJIbHbIX BBIYHUCICHHUAX B HpaKTquCKOﬁ ACATCIBHOCTH MW IMPUKIAIHBIX 06nacmx,
oTpabOTKa TOHSATHWHOTO armapara MapajulebHbIX BBIYMCICHUH, TEXHHKH CO3JaHHS
napajuieNIbHBIX aJlTOPUTMOB U MporpamMM, (POPMUPOBAHHE W 3aKpeIUieHHEe YMEHUs paboTaTh Ha
BBICOKOIIPOU3BOIMUTEIIFHOM 000pYI0OBaHHH.

B pesynbTare OCBOEHHS MPOTPaMMBbI OOYYAIOUIMICS OJDKEH OBJIAACTH CIEAYIOUIMMHU

pe3yabTataMu  O0y4deHHs (B TaOJMIIE MPEICTABICHO COOTHECEHHUE O0pa3oBaTEIbHBIX
pe3yabTaTOB OOYUEHHMS MO JUCHHUIIINHE C MHANKATOPAMH TIOCTHKEHUS KOMITETCHIINM ):

Komnerennus u OO6pa3zoBarenbHble Pe3yabTaThl JUCIUIUIUHBI
WHJUKATOPBI €€ (aTansl GopMUPOBAHUS AUCHUIIINHBI)
JOCTUKECHHUSI B 3Haer Ymeer BJIa/IEET
JUCIUIINHE
IIK-4 - Cnocoben
pa3pabaTbiBaTh OoprP-1 OP -2
METOAMYECKOE 3HaeT:  UCTOYHHKH | YMeeT:
o0ecrnieueHue Hay4yHOU pa3pabatbIBaTh
npeamera uHpopManuuy, snemeHTel YMK 1o
«MaTeMaTHKay, HEOOXOAUMOW  JUIS | MaTEMaTHKE:
MaTeMaTHYeCKUX OOHOBJIEHHUS JTTaKTUYECKHE
TUCLUILIINH coJlepKaHus MaTepHaIbl u
(Mofyrneit) Ha pa3HbIX | 0Opa3OBaHUS 10 | pa3faTOYHbIE
YPOBHSX 00y4YEeHHS JUCLHUIIIMHAM yueOHbIe MaTepHabl,
HIIK 4.2 Vmeer: | (Kypcam) 3aJaHdsl W 3a]a4u;
pa3palaTsIBaTh IpeJIMETHON 001aCTH | IPUMEHATh  [IPHEMBI
snemenTel YMK 10 | HalmpaBIECHHOCTH OPUCHTHUPOBAHMUSI
MaTeMaTHKe: (mpoduist) oOyJaronuxcs B
JMJTAKTHYECKUe MarucTparypsl U | yaeOHOM Marepuasie,
MaTepuaibl u | TpaHchopmauu OpraHu3anuu padoThI
pa3gaTouyHble nporiecca OOYYeHUS; | ¢ MaTeMaTHYECKUM
yueOHBIE MaTepHajbl, | METOIbl PAaOOTBI  C | TEKCTOM,
3aaHus W 33/1a4d; | HAy4YHOH reOMETPUUYECKUMU
NPUMEHSTh  TIpreMbl | HH(opManuei; yepTexami,
OpUEHTUPOBAHUS IPUEMBI rpadukamu,




00yJaronmxcst B
y4yeOHOM Marepuaie,
opraHuzanuu padoThbl
C  MaTeMaTHYeCKUM
TEKCTOM,
reOMETPHUECKUMHU
yepTeKamH,
rpapuKamu,
YHUCIOBBIMU
TaHHBIMU,
BOBJICUECHUS
o0yJaromuxcst B
padory ¢ YMK mo
MOJICIIMPOBAHUIO U
TECTUPOBAHUIO.
I[IK-5 - Cnocoben
OCYILLECTBIATh MOUCK,
aHaiiu3 U 00paboOTKy
Hay4HOU
uHbOpMalUU B LETIX
WCCIIC/IOBAaHHS
npobiemM
o0Opa3oBaHUs B
IpeaMeTHOH obaacTu
HaNpaBICHHOCTH
(mpodwuis)
MarucTpaTypbl

HIIK 5.1  3Haer:
UCTOYHUKHA HAy4HOH
uHpopManuy,
Heo0X0 MO
OOHOBJICHUS
CoJIepKaHUs
o0Opa3oBaHUs
JTVCIUATUTMHAM
(xypcam) npenMeTHOR
oOnactu
HaNnpaBIEHHOCTH
(mpodust)
MarucTpaTypbl U
Tpanchopmaruu
mporecca O0y4eHHs;
MeTOABl  pabOTBI  C
Hay4HOU
uHpopmanuen;
MIPUEMBI
NUTAKTHYECKOU
00paboTKH  Hay4YHOH
nH(pOpMaLIUK B IENAX
ee TpaHchopMmalnuu B
y4eOHOE CO/IepKaHNe.

JUIA

1o

IUOAKTHYECKOU
00paboTKM HaydyHOU
UH(POPMAIINH B IEISIX
ee TpaHcqopmaIiu B
yaeOHOe
coJiepKaHue.

YHCIIOBBIMU
JTAHHBIMH,
BOBJICUYCHUS
00ydJarImuxcs B
padory ¢ YMK 1o
MOJICTTUPOBAHUIO |
TECTHPOBAHUIO.

OP-3

YMeer: BeCTH MOKUCK U
aHauus3 Hay4HOH
nHpopMmanuu;
OCYILIECTBIISITh
JIMTaKTHIECKYIO
00paboTKy u
alanTaluio Hay4YHBIX
TEKCTOB B ICNIAX HX
nepeBojia B y4eOHbIE
MaTepHabl




HIIK 5.2 YwMmeer:
BECTH TOHUCK U aHAJIHN3
HAay4YHOH
uH(pOpMAIINH;
OCYILIECTBIISTh

M TAKTHIECKYIO
00paboTKy u
aJanTalui0 HAayYHBIX
TEKCTOB B LEISAX HX
nepeBosa B y4yeOHBIC
MaTepuabl

2. O0beM IMCUMIIMHBI B 32a49€THBIX €IMHUIAX C YKA3aHHEM KOJHYECTBA aKaJeMHUYeCKHX
YacoB, BbIICJCHHBIX HA KOHTAKTHYIO padoTy 00y4amommxcsi ¢ npemnoaasareneM (Io
BH/IaM Y4eOHBIX 3aHATHI) M HA CAMOCTOSATEIbHYI0 Pa00Ty 00y4YaKOIIUXCS
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3. CopepxaHue TUCHHUILVINHBI, CTPYKTYPHUPOBaHHOE MO TeMaM (pa3aejaM) ¢ yKa3aHUeM
OTBEJCHHOI0 HA HUX KOJMYEeCTBA aKaJleMHUYeCKMX YaCOB U BHI0B Y4eOHBIX 3aHATHI

3.1. Ykazanue mem (pazoenos) u omeedeHH020 Ha HUX KOIUYECMEA AKADEMUYECKUX YACO8 U
6UO006 yUEOHBIX 3aHAMUIL

KonngectBo yacoB no ¢popmam
OpraHu3any 00y4eHUs
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Texnonorus nporpammuposanust OpenMP. - 4 - 10
Texnonorus nporpammupoBanust MPL - 4 - 12
Texunomnorus nporpammupoBanuss CUDA. - 2 - 8
Pa6ota Ha BeruMcimTeIbHOM Ki1actepe Yl TIY. - 2 - 8
Bcero mo {HCHHILIHHE: 2 16 - 54

3.2. Kpamkoe onucanue cooepicanus mem (pazoenos) OUCyuniIuHbl

Kparkoe cogepkanue kypca
Tema 1. OcHOBHBIE NOHATHS NAPAJIEJIBHOI0 POrPAMMHMPOBAHUS.
Konuenmus npouecca, HOTOKH, IOHATHE PeCypca, OpraHu3aliys NapauleIbHbIX IPOrpaMM
KaK CUCTEMBbI TIOTOKOB. B3anMoneiicTBie U B3aUMOUCKIIIOUEHUE TOTOKOB. CHHXPOHHU3ALHUS.

Tema 2. IlpuMepsI H aHAJN3 ANTOPUTMOB NAPAJJIETbHBIX BHIYHCJICHHIA.

Knaccnyeckne 3amaum  mapasieNbHBIX — BBIYMCICHHMN, 3afada  MPOU3BOJUTEIIH-
norpedurtenyu, obenaronme GuIOocodbl, COAMMNA MapukMaxep. MeToabl  yJaydlIeHUs
OBICTPOAEHCTBHSI IPOrpaMM

Tema 3. Texnosiorusit nporpammuposanus OpenMP.

Cunrakcuc OpenMP, napaiensHast nporpamma, OTOKH, KOHCTPYKIIMH JJIs1 OpraHu3aluu
NapaJUICIbHBIX M IIOCJIEIOBATEIbHBIX CEKLIHUW, OCHOBHBIE KOHCTPYKLUH Ui pPacHpeIeiIeHUs
paboThl MEXAy NOTOKaMH, OCHOBHbIE KOHCTPYKLIUHU JUIi CHHXPOHHU3AIMH ITOTOKOB U PabOTHI €
OOLIMMH U JIOKAJIbHBIMU JJAHHBIMHU.

Tema 4. TexnoJsiorust nporpammuposanus MPI.

[TapannensHas mporpamMma, COOOIEHHE, TOHATHUS IPYII U KOMMYHUKAaTOPOB. CHHXPOHHOE
B3aMMoOJeiicTBre mporeccoB, Buabl omepaTopoB Send (Bsend, Ssend, Rsend). TymukoBbie
CUTyaluu ACMHXPOHHOE B3aUMOJIEHCTBUE MPOLIECCOB.

Tema 5. Texnosiorust nporpammvuposanns CUDA.

Amnmapatubie ocobeHHoct GPU, koTopbsie HEOOXOIUMO YUYMTHIBATH MPHU pa3zpaboTKe
QITOPUTMOB. YPOBHU B3aumoieiicteus npunoxxkenuit 1 GPU, Pacummpenue si3pika C 1715t paboThl
¢ GPU, cunxpoHuzanusi.

Tema 6. Pabora Ha BbluncauTeabHOM Kiaactepe Yal'lly.

VY najeHHOE TOJKITFOUEHHE K BBIYUCIUTEIBHOMY KJIaCTepy, OCHOBBI paboTel B OC Linux,
napamiciibHasd KOMIWIAOWUA IIporpaMMm, MHTapalJICIbHOC BBIIIOJIHCHUA MIPOrpaMM. Oqepe)n,
pacnpezneneHus pecypcos.

4. TlepeyeHb Yy4eOHO-MeTOAUYECKOI0 oOOecleYeHHs] [JIsl CAMOCTOSITeJIbLHOW PpPadoThl
00y4aoIMXCcH M0 JUCUMUIIIIMHE

CamocTosTenbHas paboTa CTYACHTOB SBJSETCSI 0c000i1 Gpopmoii opraHu3ai y4eOGHOro
npolecca, TMpPEICTaBIsIomas CcoOOH  IUIAHMPYEMYO, [O3HABaTeNbHO, OPraHU3alMOHHO |
MECTOANMYCCKHU HaIpaBIIEMYIO ACATCIBHOCTL CTYACHTOB, OPUCHTHPOBAHHYIO Ha AOOCTHKCHHEC
KOHKPETHOTO  pe3yibTara, OCYIIECTBIAEMYyl0 0e3 MpsAMOM  IOMOIINM  IpernojaBaTes.
CamocTtosTenbHas paboTa CTYIAEHTOB SIBJISIETCS COCTABHOM 4acThi0 y4yeOHOW padoThl M HMEET



LENIBI0 3aKpeIyIeHne M YriyOJeHue MOJydYeHHBIX 3HAHWH M HaBBIKOB, MTOMCK U MPHOOpEeTeHne
HOBBIX 3HaHUIi, @ TAK)KE BBINOJIHEHHE YUEOHBIX 3aJJaHUl, TIOATOTOBKY K MPEICTOAIMM 3aHATUSAM
U 9k3aMeny. OHa IperycMaTprBaeT, Kak MpaBuiio, pa3paboTKy pedepaToB, HAMCAHHUE TOKIAJIOB,
BBINOJIHEHHE TBOPYECKUX, HHAMBUIYAIbHbBIX 33JJAHUH B COOTBETCTBHM C y4eOHOW Iporpammoi
(TeMaTHYeCKUM IUIAHOM M3Y4YCHHS AMCUUIUIMHBI). Tema Al TaKoro BBICTYIUICHUS MOXKET OBITh
IpeUIoKeHa MpernojaBaTenaeM Wik u30paHa caMMM CTYAEHTOM, HO MaTepuall BBICTYIIJICHUS He
JOJDKEH  AyOnmupoBaTh — JIGKUMOHHBIM — Martepuan. PedepartuBHBI — MaTepuan  CIYXHT
JIONIOJIHUTENbHON HH(popManuel [uis paboThl Ha NPaKTHYECKUX 3aHATUAX. OCHOBHas Lenb
JTAHHOTO BUJA PabOThl COCTOMT B OOYYEHUH CTYJCHTOB METOJAaM CaMOCTOATEIBHOH PabOTHI C
y4eOHbIM MaTepuaioM. IS HOJHOTBI YCBOGHHS TEM, BBIHECEHHBIX B IPAKTUUECKHE 3aHATHS,
Tpebyercst pabora C mepBOMCTOUHHMKAMHU. Kypc mpemycMaTpuBaeT caMOCTOSTENBHYIO paboTy
CTYAEHTOB CO ClleHUaIbHOW JuTeparypoid. CiieayeT OTMETHTbh, YTO CAMOCTOSITeNbHAs paboTa
CTYJEHTOB pe3yJIbTaTUBHA JIUIIb TOTJA, KOIJIa OHA BBIOIHIETCS CUCTEMAaTUYECKH, INTAHOMEPHO
U LI€JICHAIIPABIICHHO.
3amaHus  JUIE  CaMOCTOSITENBHOM  pabOTBl  MPEAYyCMATPUBAIOT  HCIIOJIb30BaHHE
HEOOXO/JUMBIX TEPMHMHOB WU MOHATUH 1O mpobirematuke Kypca. OHHM HaleIMBAalOT Ha
IPAKTUYECKYIO0 paboTy MO MPUMEHEHHUIO M3Y4aeMOro Marepuala, IOUCK OuOaumorpaduueckoro
MaTepHaja U JIeKTPOHHBIX UCTOYHUKOB HH(OpPMALUY, WUTIOCTPATUBHBIX MaTEepUaoB. 3alaHus
[0 CaMOCTOSITENIbHOM padoTe MJaroTcsi MO TeMmMaM, KOTOpble TpeOYIOT JOIOJIHUTEIbHON
MPOPabOTKHU.
OO0mmii 00BEM CaMOCTOSATENBHOW pPadOTHl CTYACHTOB IO JMCHUIUIMHE BKJIIOYACT
ayJUTOPHYIO U BHEAYJAUTOPHYIO CAMOCTOSATENbHYIO pabOTy CTYAEHTOB B TEUEHUE CEMECTpa.
AynuropHas caMoCTOsITeNIbHAsI pab0oTa OCYIECTBISAETCS B (POPME BBIMOITHEHUS TECTOBBIX
3aJlaHUi, Keilc-3aJa4, NHCbMEHHBIX IIPOBEPOYHBIX pabOT MO JAUCUUIUIMHE. AyYIUTOpHAs
camocTosiTeNbHas pabora obecriedeHa 0a30il TECTOBBIX MaTEpUANIOB, KEWC-3a7ad MO pasjeam
JUCLUTUIMHBL.
BueayauropHas caMocTosiTenbHast paboTa OCYyIIECTBISAETCS B popmax:
— TOATOTOBKH K YCTHBIM JIOKJIaJaM (MUHU-BBICTYIUICHUSM);
— TOATOTOBKA K 3allUTe pedepaTa;
— TOJrOTOBKa K IPYNIIOBOMY OOCYK/IEHHUIO [0 TEMaM;
— TOJrOTOBKAa CTEHJIOBBIX JOKJIAJ0B U IOCTEPOB;
— pa3paboTKa MPOEKTOB.
OC-1. CamocTosiTeibHast padoTa
[TpuMepbl caMOCTOATENbHBIX PAOOT
1. [lapamnenbHoe W  paclpeneieHHoe MnporpammupoBaHue. CpeacrBa — cO3JaHUs
MHOT'OIIOTOYHBIX U PaCIpPEIEICHHbBIX TPHIIOKEHHH.
2. OCHOBHBIE MOJIENTN CO3JaHHS U (PYHKIIMOHUPOBAHUS TIOTOKOB.
OpenMP: Co3ganue mnapamienbHbIX o0JacTel, HAcTpoWKa KOJUYECTBAa MOTOKOB,
BJIO’KEHHbBIE NTapaJuIeIbHble 00JaCcTH.
OpenMP: Pacnipenenenue paboThl MEX/y HOTOKAMH C TIOMOIIBIO TUPEKTHB.
OpenMP: CpenctBa CHHXpOHU3AIUH.
OpenMP: Onuuy, BIusoOIME Ha pa3JeIeHUE JaHHbIX.
MPI: Coznanue u 3amyck MPI mporpamm 8 MS VS.
MPI: ITapHble B3aMMOIEHCTBUS.
MPI: Tuns! gaggelx 8 MPL
0. MPI: Bo3MOXXHOCTH CHHXPOHHU3AIUH.
11. CUDA: Amnnapatueie ocobenHoctd GPU, kotopble HE0OXOIUMO YYUTHIBATH IpU
pa3paboTKe alrOPUTMOB.
12. CUDA: YpoBHu B3aumoeiicTBus npuioxennit u GPU.
13. CUDA: Pacummpenue sizbika C uist pabotst ¢ GPU.
14. CUDA: Uepapxusi HOTOKOB
15. CUDA: Bo3MOXXHOCTH CHHXPOHH3AIIH.
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16. CpaBHUTENBHBIN aHAIN3 TTAPAIIIETBHBIX TEXHOJIOTUI
17. Ananu3 macmTabupyeMOCTH aJirTOPUTMOB
OC-2. KourpoJbHas padora 1
ITprMepHBIi BapuaHT KOHTPOJIBHOTO 33 JaHMs:

1. M3yuute MeTOAbl CHUHXPOHM3ALMM M B3aMMOMCKIIIOYEHHS] IIOTOKOB JUIsl ONEpPAlMOHHOMN
cucrembl Windows U pa3paboTaiiTe psaj 1eMOHCTPALMOHHBIX NTAPAUIEIbHBIX IPOTrPAMM.
2. Vzyunte MeToAbl CHHXPOHHM3AIMM W B3aMMOMCKIIIOYCHHS IOTOKOB Uil ONEparMoOHHON
cucreMmsl Unix/Linux u pa3paboTaiite ps 1eMOHCTPALMOHHBIX apaAUIEIbHBIX IPOTrPAMM.

Jna camocmoamenvHoil nO020MOEKU K 3AHAMUAM RO OUCUUNIUHE PEKOMEHOYem e
UCNOIb306aMb YUEOHO-MEeMOOUYeCKUe MAMePUabl:

1. [{piranoB A.B., TI'omyOoxoB A.B. KommbioTepHoe MoOnIEIMpOBaHUE W JU3aNHH
MH(POPMALIMOHHOM 00pa3oBaTeIbHOM Cpelbl: y4eOHO-METOAMYECKME PpEKOMEHIAlUU Ui
MarucTpaHTOB HampasieHus moArotoBku «llemarormueckoe odpazoBanue» / A.B.I{pranos, A.B.
['ostyOkoB. — YabsHoBek: Yal'TlY, 2016.

5. IlpuMepHble oOleHOYHbIe MaTepuadbl /IS TPOBEJAEHUS] TEKYLIero KOHTPOJS
yCIeBaeMOCTH M MPOMEKYTOUYHOM aTTeCTAlMH 00y4aIOIIMXCS M0 IUCHUIIIHHE

Opranusanus u NpoBe/ieHUe aTTeCTall CTyAeHTa

®I'OC BO B coorBercTBUM ¢ mpuHLMNamMu bonoHckoro mpouecca OpHUEHTHPOBAHbI
PENMYIIECTBEHHO HE Ha COOOIIEHNE 00yJaronieMycsi KOMIUIEKCAa TEOPETUYECKUX 3HAHUH, HO Ha
BbIpaOOTKyY y OakajlaBpa KOMIIETEHIMH — TMHAMUYECKOr0 Habopa 3HaHUM, YMEHUH, HaBBIKOB U
JMYHOCTHBIX Ka4eCTB, KOTOPbIE MTO3BOJIAT BBIITYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PbIHKE
TPyZa ¥ YCHELHO NpOopeCcCHOHATIBHO PEaTN30BbIBATHCS.

B npouecce onenku 6akanaBpoB HEOOXOAUMO HCIIONB3YIOTCS KaK TPAJUIMOHHBIE, TaK U
MHHOBAIlMOHHBIE THUIbI, BUABI U (QOpMbI KOHTpOJs. IIpM 3TOM MNOCTENEHHO TpaaULIMOHHBIE
CPEICTBAa COBEPUICHCTBYIOTCSA B pYyCJ€ KOMIIETEHTHOCTHOTO IIOJXO0Ja, a HWHHOBAaLMOHHbIE
CPEJCTBA alallTUPOBAHBI JIJIs1 IOBCEMECTHOTO MPUMEHEHMSI B POCCUHCKON By30BCKOM ITPAKTHUKE.

e nmpoBeneHusi arrecTallMd — IPOBEpPKa OCBOEHHUS 0OPa30BaTEIbHOW MPOTPAMMBbI
JUCLUTUIMHBI-IPAKTUKYMa Yepe3 CPOPMHUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YIbTATOB.

IIpome:xyTouHAs1 aTTEeCTAMA OCYLIECTBIIIETCS B KOHIIE CEMECTPA U 3aBEPILAET U3yueHUE
JUCLUIUIMHBL, IOMOTAeT OLEHUTh KPYIHbIE COBOKYMHOCTH 3HAHUM M yMeHu#, (opMUpoBaHUE
ONPEAECICHHBIX KOMIIETCHIIUMN.

OLEeHOYHBIMM CPENCTBAMU TEKYILIETO OLCHUBAHUS SBISIIOTCS: JOKJIAJA, TECTHl 11O
TEOPETUUECKUM BOMNPOCAM AUCLUUILINHBI, 3alIUTa IPaKTUUECKUX padoT U T.1. KoHTposbs ycBoeHus
MaTepHaia BEIETCSl PEryJsIpHO B TEUEHHE BCErO0 ceMecTpa Ha MPAKTUYECKUX (CEeMUHApCKUX,
1a00pPaTOPHBIX ) 3aHATHUSX.

No CPEJACTBA OIEHUBAHMWNSI, OO6pazoBaTenbHBIC
n/n MCTOJIb3yeMbIe /ISl TEKYIIETO OLlEHUBaHUS PE3yNbTaThl JUCITUTLINHBI
nokaszaressi QOpMHUPOBAHUS KOMITETCHIINU
OueHovHbIe cpeacTBa /s TeKylIeil OP-1
aTTrecTanuu 3HaeT: HCTOYHUKHA HAYYHOU
OC-1 BsicTyIuieHue ¢ JOKJIAA0M 110 uHpopManuu, HeoOXOAUMOM IS
pe3ynpTaTaM MoAroToBKHU pedepaTa OOHOBJIEHUSI CO/IEP KAHUS
OC-2 KonrponbHas pabora 00pa30BaHus MO TUCIUITMHAM
(kypcam) IpeAMETHOM 00J1acTh
OueHoYHbIE CPeACTBA IS HampaBlIeHHOCTH (TIPOGUIIS)
MPOMEKYTOYHOM aTTECTALMHU MarucTpaTyphbl U TpanchopManuu
3a4eT (IK3aMeH) npoiiecca 00y4eHus; METO/IbI




OC-3 3auer B popMme ycTHOTO coOeceoBaHuUs

paboTHI C HAYYHOUW MH(POPMAITHEH;
MPUEMBI TUTAKTUYECKON
00paboTKy Hay4YHOH MHMOpMaIUn
B IIeJISIX €€ TpaHc(opMaluu B
yueOHOe coliepKaHue.

OP -2
YmMeer: paspabaThiBaTh 3JIEMEHTHI
YMK o MaTeMaTHKeE:

TUAAKTUYECKHEe  MaTepuanbl U
paszarouHble yueOHbIE MaTepuabl,
3aJaHusl U 3a7aud; [PUMEHSTh
MIPUEMBI OpPUEHTHPOBAHUS
oOyyJaronuxcs B yaeOHOM
Marepuale, OpraHu3alnuu padoThl €
MaTeMaTHYeCKUM TEKCTOM,
reOMETPHYECKUMHU YepTexKaMH,
rpadvKkamMu, YUCIOBBIMU JAHHBIMU,
BOBJICUEHUSI ~ OOydarommxcsi B
paboty ¢ YMK no monenupoBaHuio
U TECTUPOBAHHUIO.

OP-3

VYMeeT: BecTM IOMCK M aHaIW3
Hay4YHOH uH(popMaLuu;
OCYILECTBIISATh IUJIAKTUYECKYIO

00paboTKy W aJanTaiio HayYHBIX
TEKCTOB B IENSIX HMX IMEepeBoja B
yueOHble MaTepUabl

Onucanue OIEHOYHBIX CPEICTB M HEOOXOAMMOIo 00OpYyIOBaHHS (IEMOHCTPALIMOHHOTO
MmaTepuaia), a TakXKe MpoLeaAypbl U KpUTEpUU OLICHWBAHUS WHIUKATOPOB JIOCTUKEHUS
KOMIIETEHIIMH Ha pa3IMyYHBIX 3Tanax ux (OpMHUpPOBaHMS B IPOIIECCE OCBOECHUS 00pa30BaTEIbHOMN
IIPOrpaMMBbI IpeACTaBiIeHbI B DOH/IE OLIEHOUHBIX CPENICTB IS TEKYILETO KOHTPOJIS YCIIEBAEMOCTH
U IIPOMEXKYTOYHOW aTTECTAlUU MO JUCIUILINHE.
Mamepuanwi, ucnonvsyemoie 014 meKyuie2o KOHMPOIA YCneeaemocmu

odyuarowuxca no oucyunIune
Martepuansl 11 OpraHu3aliy TEKYIIeH aTTECTAlluK IPEICTaBICHbI B I1.5 IPOrPaMMBI.

wmn

No ok

Mamepuaﬂbt, ucnonb3yemoie ona RPOMENHCYMOUHO020 KOHMPOJia ycnesaemocmu

o0yuarwuxca no Oucyunaune

IIpuMepHBIii HepedYeHb BONPOCOB K 3a4eTy

[TapannensHoOE U pacnpeneneHHoe nporpammupoBanue. CpeacTsa co3gaHus
MHOTOIIOTOYHBIX M PACIIPEACIICHHBIX TMPUIIOKCHHM.

OcHoBHbIE MOJIENH CO3AaHMs U (PYHKIIMOHUPOBAHUS TIOTOKOB.

OpenMP: Co3nanue mapauieabHbIX 00J1aCTeH, HACTPOWKA KOJTMYECTBA ITOTOKOB,
BIIO’KEHHBIC TTapaJUIeNbHBIE 00IACTH.
OpenMP: Pacnipenenenue paboThl MEXTy TOTOKaAMH C TIOMOIIBIO TUPEKTHUB.
OpenMP: CpeacTBa CHUHXpOHU3ALNH.
OpenMP: Oniun, BIUSIONUE HA pa3jielieHUe JTaHHBIX.
MPI: Co3nanue u 3annyck MPI nporpamm B MS VS.



8. MPI: [TapHbie B3aUMOICHCTBHUS.

9. MPI: Tuns! naassix 8 MPL

10. MPI: Bo3MOXHOCTH CHHXPOHHU3AIIHH.

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

12. CUDA: YpoBHu B3aumozeicTBus npuioxenuii 1 GPU.

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

14. CUDA: HUepapxust TOTOKOB

15. CUDA: B03MOXHOCTH CHHXPOHHU3ALIUH.

B xoH1Ie n3yueHMst JUCUUITIMHBI TOABOAATCS UTOTM paObOThI CTYIEHTOB Ha JICKIIUOHHBIX U
NPAaKTUYECKHUX 3aHATUAX ITyTEM CYMMHUPOBaHHS 3apab0TaHHBIX 0AJIJIOB B TEUCHHE CEMECTPA.
Kpurepun oneHuBanus 3HAHUH 00y4ar0IMXCS 110 JMCHUIIHHE

Dopmuposanue OALILHO-PEUMUHE080U OYeHKU Pabombl 00YYAIOUUXCSL

ITocertenne Pabora Ha
ITocemenne
N MPAKTUYECKHUX | MPAKTHYECKHUX | 3a4eT
JIEKIAN .
3aHIATUN 3aHATHSIX
Pas0aiuioBka 1o 1x1=1 8x 1=8
159 GaiuioB 32 dauta
4 BHJIaM padoT 0amioB 0aJUI0B
cemectp | CymmapHbIid 1 6annos 8 6amioB 168 Gamnos 200 6amoB
Makc. Oaut max max Max max

Kpumepuu OYEeHUBAHUA pa60mbl 06)/1!6”01/[46200}1 no umozam cemecmpa

Ouenka Bbaaasl (3 3E)
«3aYTEHOY 101-200
«HE 3aYTEHO» 100 1 MmeHee

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 JIeKIUH — OJHa U3 (OpPM aKTHUBHOM CaMOCTOSATENBbHOM paboThl 00ydaroluxcs,
TpeOyroIasi HABBIKOB U YMEHUS KPaTKO, CXeMaTHUYHO, TI0CJIEI0BAaTENIbHO U JIOTHYHO (PUKCHPOBATH
OCHOBHBIE TIOJIOXKEHHUS, BBIBOJIbI, 0000111eHNs, (POPMYIMPOBKH. B KOHIIE JIeKIIMU MpernoiaBaTeb
OCTaBJISIET BpeMs (5 MHUHYT) Il TOTO, Y4TOOBI OOydYaroIIMecss WMeTH BO3MOXKHOCTH 3aJaTh
YTOYHSIONIME BOMPOCHl [0 HM3yd4aeMOMYy Marepuany. I3-3a HEZOCTaTOYHOrO KOJIWYECTBa
ayJUTOPHBIX YacOB HEKOTOpPblE TEMbl HE YIAeTCd OCBETUTh B IOJHOM OOBEME, MOITOMY
IIPENoaBareib, [0 CBOEMY YCMOTPEHHIO, HEKOTOPBIE BOIPOCHI BBIHOCUT HAa CaMOCTOSTENILHYIO
paloTy CTYy/IEHTOB, pEKOMEHYSI Ty WM UHYIO Juteparypy. Kpome 3toro, /i mydiiero ocBOeHUs
Marepuala U CHCTeMaTH3alMyd 3HAHUM M0 JMCLMIUIMHE, HEOOXOIMMO IOCTOSHHO pa3dupath
MaTepHabl JIEKLIUH 110 KOHCIIEKTaM U y4eOHbIM nocoousiM. B ciryyae HeoOxoauMocTi oopalaThes
K IIPENOJABATENIO 32 KOHCYIbTALUEH.

IMoaroroBka Kk NpakTHYeCKUM 3aHATHAM.

[Tpn moAroToBKE K MPAKTUYECKHM 3aHATUSAM CTYICHT JOJDKEH H3YyYUTh TEOPETHYECKHUI
MaTepHai 1o TeMe 3aHSTUS (MCIOJIb30BAaTh KOHCHEKT JEKIMH, U3YYUTh OCHOBHYIO JIUTEpATypy,
03HAKOMUTbHCS C JOMOJIHUTEIBHON JIUTEPATYpOH, IIPU HEOOXOIMMOCTH JTOTIOTHUTH KOHCIEKT, Jerast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIUTEPaTypHBIX MCTOYHHMKOB). B ciyyae 3arpyaHeHwuii,



BO3HUKAIOIIUX TPH OCBOSHUH TEOPETUYECKOTO MaTepuana, CTYISHTY CleayeT oOpamarbes 3a
KOHCyJIbTalluel K mpernojaBarento. Vs Ha KOHCYNIbTalMi0, HEOOXOJMMO XOPOIIO MPOAYyMAaTh
BOIIPOCHI, KOTOPBIC TPEOYIOT Pa3bsICHEHHUSI.

B Hayasne npakTH4YecKOro 3aHATHS IPENOIABATENb 3HAKOMUT CTYIEHTOB C TEMOM, OIJIaIaeT
IJIaH MPOBEACHMS 3aHATHS, BBIIACT 3a/laHusA. B TeueHue OTBEIEHHOTO BPEMEHHM Ha BBINOJIHEHUE
paboOThI CTYIEHT MOXET OOpaTUTHCS K MPENOAABaTEIIO 3a KOHCYIbTallMell Win pa3bscHeHusIMU. B
KOHIIE 3aHSTHS TIPOBOAUTCS MIPHEM BBITOJHEHHBIX 3aJIJaHHI, COOECEIOBAHUE CO CTYACHTOM.

Pe3ynbpTarhl BHINOIHEHUS MPAKTUYECKUX 3/1aHUM OLICHUBAIOTCS B OaJliaX, B COOTBETCTBHUHU C
OaJIbHO-PEUTHUHIOBOM CUCTEMOM YHUBEPCUTETA.

Is1aHbI IPAKTHYECKUX 3AHATHH

Tema 1. OcHOBHbIE€ IOHATHS mapauieJIibHOro nNnporpaMmMupoBaHus.
KOHHCHHI/IH Impouecca, MOTOKHU, IIOHATUE peCypcCa, OpraHu3anus rnapajajlCIbHbIX IIporpaMm
KaK CUCTCMBI ITIOTOKOB. B3aI/IMOI[€I>JICTBHe 1 B3aUMOUCKIIOYCHUEC ITOTOKOB. CI/IHXpOHI/ISaHI/ISI.

Tema 2. [IpuMepbl U aHAJHU3 AJTOPUTMOB NAPAJLIEIbHBIX BHIYHCICHUIA.
Krnaccuueckre 3amaud  HapajuleNIbHBIX — BBIYMCICHHH, 3a7ada  IPOU3BOJAUTEIIH-
norpeburenu, odenaronue Grrocodel, CISIUN MTApUKMaxep.

Tema 3. Texnosiorusi nporpammuposanus OpenMP.

Cunrakcuc OpenMP, napaiensHast nporpamma, OTOKH, KOHCTPYKIIMH AJIs1 OpraHu3aluu
NapaJUICIbHBIX M ITOCJIEIOBATEIbHBIX CEKIMHM, OCHOBHBIE KOHCTPYKLHH I PACIPEACICHUS
paboThl MEXAy NOTOKaMH, OCHOBHbIE KOHCTPYKLIUHU Uil CHHXPOHHU3ALMU ITOTOKOB U palbOThI C
OOLIMMH U JIOKAJIbHBIMU JAHHBIMHU.

Tema 4. TexnoJiorust nporpammuposanus MPI.

[TapannensHas mporpamma, COOOIEHUE, TOHATHUS IPYII U KOMMYHUKAaTOPOB. CHHXPOHHOE
B3aMMOJeiicTBre mpoueccoB, Buabl omnepatopoB Send (Bsend, Ssend, Rsend). TymukoBbie
CUTyaluu ACMHXPOHHOE B3aUMOJIEHCTBUE TIPOLIECCOB.

Tema 5. Texnosiorusi nporpammvuposanns CUDA.

Amnmapatubie ocodeHHoct GPU, koTopbie HEOOXOIUMO YUYMTHIBATH MPHU pa3zpaboTKe
QITOPUTMOB. YPOBHU B3auMoieiictBus npunoxxkennit 1 GPU, Pacmmpenue s3bika C 11t paboTh
¢ GPU, cunxponuzanusi.

Tema 6. Padora Ha BbIuMcauTeIbHOM Kiaactepe Yal'Ily.
VY naneHHoe MOKII0YEHHE K BEIYUCIUTEILHOMY KlacTepy, ocHOBBI pabotsl B OC Linux,
napauiCibHasgd KOMIIWIALOUA TpOoTrpaMMm, apajiCIbHOC BBIITOJHCHHA ITIPOrpaMMm. Oqepem)
pacIpeeseHus pecypcos.

3AHSATHUE Ne 1. OcHOBHBIE NIOHATHSA NAPAJIEJBHOT0 NPOrPAMMHUPOBAHUS.
1. Konuenmus nporecca, HOTOKU, IOHATHE pecypca,
2. Opranuzanus napamuiesIbHbIX POrpaMM Kak CHCTEMBbI TTIOTOKOB.
3. BsaummopelicTBHE U B3aHMOUCKITIOYEHHE TIOTOKOB.
4. CHUHXpOHM3ALHUS.
OO6cyxeHre Ha MPaKTUYECKOM 3aHSATHH T€M, BbIJICTICHHBIX Ha JIEKIIHH.

3AHSTHE Ne 2. [IpuMepsl 1 aHAIU3 AJTOPUTMOB NaPaJieIbHbIX BEIYHCIEHHH.
1. Knaccuueckue 3aauul mapajuieIbHbIX BBIUMCICHUH
2. 3ajada mIpou3BOIUTEIN-TIOTPEOUTETH
3. Obenaromue pumocodsr



4. Cnsmmil napukMaxep.
OOcyxeHre Ha MPAKTUYECKOM 3aHSITHU TEM, BBIICJICHHBIX HA JICKIIHH.

3AHSITHUE Ne 3. TexnoJsiorusi nporpammupoBanusi OpenMP.

1. Cunrakcuc OpenMP

2. TlapannenbHas nporpaMma, HOTOKU

3. KoncTpykumu asns opraHu3anuy napajjiedbHbIX U TOCIE0BATEIbHBIX CEKIINN
OO6cyxneHre Ha MPAaKTUYECKOM 3aHSITHH TE€M, BBIJICTICHHbBIX Ha JICKIUH

3AHSATHUE Ne 4. Texnosaorust nporpammupoBanus OpenMP.
1. OcHOBHBIE KOHCTPYKIUH JUISI pactipeieieHus: paboThl MEXAY OTOKaMU
2. OCHOBHBIC KOHCTPYKIUH JUII CHHXPOHHM3AIUU MMOTOKOB U PabOTHl ¢ OOIIMMHU U
JIOKaJIbHBIMU JaHHBIMU.
OO0cyxeHre Ha MPAKTHYECKOM 3aHSTHH TEM, BBIJICIICHHBIX Ha JICKIIUU

3AHATHE Ne 5. Texnosnorust nporpammuposanust MPI.

1. IlapannenbHas mporpaMma, COOOIIEHUE,

2. TloHATus TPy U KOMMYHHKATOPOB.

3. CHHXpOHHOE B3aMMOJEHUCTBHE MTPOIECCOB.
OO6cyxneHre Ha MPAaKTUYECKOM 3aHSITHH TE€M, BBIJICTICHHBIX Ha JICKIHH

3AHATHUE Ne 6. Texnosnorusi nporpammupoBanus MPI.

1. Buusr onepatopor Send (Bsend, Ssend, Rsend).

2. TynukoBsle cuTyaluu

3. ACHHXPOHHOE B3aUMO/JICHCTBHE MPOLIECCOB
OO6cyxneHre Ha MPAaKTUYECKOM 3aHSITHH TE€M, BBIJICTICHHBIX Ha JICKIHH

3AHSATHUE Ne 7. Texnonorust nporpammupoBanusi CUDA.
1. Annaparaeie ocobeHHoctu GPU, KoTopble HEOOXOOUMO YYHMTHIBATh IPH
pa3paboTKe alrOpUTMOB.
2. YpoBHH B3aumozelcTBus npuioxenuit u GPU
3. Pacmmpenne s3pika C mis pabotsr ¢ GPU
4. CHUHXpOHM3ALMA.
OO0cyxeHre Ha MPaKTUYECKOM 3aHSITHH TE€M, BbIJIEJICHHbBIX Ha JIEKIUH

3AHSATHUE Ne 8. PaGora Ha BeluncanTeabHoM kiactepe Yal'IlV.
1. VYnaneHHoe MOAKIIOYEHHE K BHIYUCIUTEILHOMY KIIACTepy
2. Ocuosl pabotsl B OC Linux
3. TlapannenpHast KOMIUTISIUS TPOTPaAMM
4. TlapamnensHOE BBIMIOTHEHUS MPOTPAMM.
5. Ouepenp pacupeeneHHs peCypcoB.
OOcyxeHne Ha TPaAKTUYECKOM 3aHSITUU TEM, BBIICTIEHHBIX HA JICKIHH

7. IlepeyeHb OCHOBHOW M JONMOJHUTEJbHOW yuyeOHOH juTepaTypbl, UHTEpHET-pecypcoB,
HEeO0XOAUMBIX [IJI1 OCBOCHHSI JUCIUNJIMHBI

OcHoBHas uTEpaTypa
1.Hemnrorun, C.A. Benenne B mporpammupoBanne Ha kinacrepax / C.A. Hemarorus. - 2-
e u3a., uctp. - M. : Harimonansusiii OTkpeiTelil YHHUBepeuTeT «MHTYHWT», 2016. - 247 c. : cxem.,



UIL. ; To xKe [DnexkTpoHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=429082

2.OCHOBBI BBICOKOITPOM3BOIUTEBHBIX BRIYUCIICHHUH : yueOHOe mocooue / K.E. Adanacbes,
C.B. Crykonos, B.B. Manbsimenko u ap. - KemepoBo : KemepoBckuil rocynapcTBEeHHBIN
yHuBepcuteT, 2012. - T. 2. TexHonoruu napamuieasHOro nporpaMmmupoBanus. - 412 c. - ISBN 978-
5-8353-1246-7 ; To xKe [DnexkTpoHHbII pecypc]. -
URL:http://biblioclub.ru/index.php?page=book&id=232204

3. AdanaceeB, K.E. OCHOBBI BBICOKOIIPOU3BOIUTEIHHBIX BEIYMCICHUH | yaeOHOE OocoOre
/ K.E. Adanacees, U.B. I'puropseBa, T.C. Peiin. - Kemeposo : KemepoBckuii rocyaapcTBeHHBIH
yauBepcuteT, 2012, - T. 3. [lapanienbHple BRIYUCIUTEIbHBIC aNrOpuTMBL - 185 ¢. - ISBN 978-5-
8353-1546-8 ; To xKe [DneKTpOHHBIIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232205

JlonoJIHUTE/ILHAA JIUTEpPAaTypa
3anusnsk, B.E. Teopus u npakTrka o BBIYHCIUTEIBHON MaTeMaTuke : yueoHoe mocodue / B.E.
3ammsusk, .. lllenanoBckas ; MunucrepcTBo oOpasoBanusi u Hayku Poccuiickoit denepanmn,
Cubupckuit ®enepanpHblii  yHHBepcuTeT. - Kpachosipck : Cubupckuii denepaibHbIi
yauBepcuteT, 2012. - 174 c. : Tabn. - ISBN 978-5-7638-2498-8 ; To ke [ DneKTpOHHEIH pecypc].
- URL: http://biblioclub.ru/index.php?page=book&id=229271

. Anexkcees, A.A. OCHOBBI TapaJJICNIFHOTO IPOTPAMMHUPOBAHUS ¢ UcTIONb30BaHueM Visual Studio
2010/ A.A. Anexkcees. - 2-¢ u3n., uctp. - M. : Haumonansubiit OTKpBITHIN Y HUBEPCUTET
«HHTYUT», 2016. - 332 c. : un. ; To xe [Dnexkrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=428829

Hewmnrorun, C.A. [IporpammupoBaHue Ha KjlacTepax ¢ UCIOJIb30BaHUEM HHCTPYMEHTOB Intel
(Intel Cluster Studio) / C.A. Hemnrorus. - 2-e u3j., ucnp. - M. : HarmonansHbrid OTKPBITHIHA
VYuusepcurer «MMHTYUT», 2016. - 259 c. : cxem., ui. ; To xe [DnekTponHslil pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=429823

Hnmepuem-pecypcol
—  https://www.intuit.ru — HanmoHaibHbIH OTKPBITHIN YHUBEPCUTET
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