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Mporpamma ancumnnuubl "MNapannenbHble U pacnpeaeneHHble Boldncnerns”; 01.04.02 "MprknagHas matemartunka n nHopmartmka'.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpammy oucumnnuHel paspaboTan(a)(y) ooueHT, K.H. baHaepos B.B. (kadpeapa aHanvaa gaHHbIX 1 MCCnenoBaHns
onepauwui, otaeneHme oyHaaMeHTanbHON NMHGOPMATUKN 1 MHCDOPMAaLMOHHBIX TexHonormit), Victor.Banderov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OK-1 CNocOBHOCTb K aBCTPaKTHOMY MbIWNEHWIO, aHANN3Y, CUHTE3Y
OK-3 FOTOBHOCTb K CAMOPAa3BUTUIO, Camopeannsaunm, UCNoNb30BaHNIO TBOPYECKOro
noTeHumana
Or1K-3 CMOCOBHOCTbIO CaMOCTOATENBHO NPMobpeTaTtb C NOMOLbI0 UHPOPMALIMOHHBIX

TEXHONOMMIA 1 UCMONb30BaTb B NPAKTUYECKON LeATENbHOCTU HOBblE 3HAHUS U
YMEHUS, B TOM YMCne, B HOBbIX 0BNaCTsX 3HAHWUIA, HEMOCPEACTBEHHO HE CBA3AHHbIX
CO Cqpepoit AesATENbHOCTM, PACWLMPATb U YrnybnsTs CBOE HayYHOE MUPOBO33PEHNE

OriK-4 CNOCOBHOCTBLIO UCMONBb30BATL Y NPUMEHATb YriybneHHbIe 3HaHUS B obnactu
NpUKNagHom MateMaTmknm n MHPOPMaTUKN
MnK-12 CMOCOBHOCTBIO K B3aMMOLENCTBUIO B pamMKax MeXAyHapOAHbIX NPOEKTOB U CETEBbIX
coobLecTs
MnK-3 CNOCOBHOCTLIO yrnybneHHoro aHanmaa npobnem, NocTaHoBKM 1 060CHOBaHUS 3a4au

Haqu0|7| n ﬂpOGKTHO-TeXHOJ'IOFI/I‘-IeCKOVI OeATeNIbHOCTN

MnK-4 CnocobHOCTbIO pa3pabaTbiBaTb KOHLENTYanbHbIE U TEOPETUYECKME MOLENU
pelwaeMblx 3a4a4 NPOEKTHOW U NPON3BOACTBEHHO-TEXHONOrMYECKOW AESTENBHOCTH

O6yyatolmiics, 0CBOVBLUINA JUCLMUMANHY (MOOYNb):

JlonxeH 3HaTb:

NMOHMMAaTb MPUHLMMBI MOCTPOEHUS U PYHKLIMOHUPOBAHWS annapaTtHO-MPorpamMmMHbIX KOMMNEKCOB, NpeaHasHa4YeHHbIX
NS NpoBefeHVs napannenbHbIX BblYUCIEHWI

JonxeH ymeTtb:

OPUEHTUPOBATLCA B annapaTHOM U NPOrpaMMHOM obecrneyeHn napannenbHbiX CUCTEM

JlonxeH BnaneTb:
TEOPETUYECKMN 3HAHWSIMU O NMOCTPOEHUN 1 NMPOrPaMMMPOBaHMKN NapannenbHbIX CUCTEM

JlonxeH neMoHCTpMpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!

K abCTpaKkTHOMY MbIWEHNIO, aHanuay, CUHTe3y, yrnybneHHoMy aHannay npobnem, MOCTaHOBKMU 1 0BOCHOBaHMS 3adad
Hay4yHOM 1 NPOEKTHO-TEXHONOrMYECKON [EeATENBHOCTH.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkNtodeHa B pasgen "B1.B.AB.3 OucumnnuHbl (Mogynn)" OCHOBHON NpOheCCUOHANBHOW
obpazosatenbHol nporpammbl 01.04.02 "MpuknagHas mateMaTka u nHgoopmatka (AHanu3 gaHHbIX U ero
MPUNOXEHWS)" 1 OTHOCUTCS K SMCLWMNIMHAM Mo BbIGopy.

OcBauBaeTcs Ha 2 Kypce B 3 CEMECTpe.

3. O6bem gucuuMnIvHbl (MOAYNS) B 3a4€THbIX eAUHMLAX C yKa3aHUeM KONMYeCcTBa YacoB, BblOe/IeHHbIX Ha
KOHTaKTHYI0 paboTy obyualoLmuxcs ¢ npenogasarenem (Mo BuAam yuebHbIX 3aHATUN) U HA CAMOCTOSITENIbHYIO
paboty obyuarowmxcs

O6was TpynoeEMKOCTb OUCLIMINANHBI COCTaBASET 5 3a4eTHbIX(ble) eauHuL(bl) Ha 180 yaca(os).

KoHTakTHas paboTa - 32 yaca(oB), B TOM Yncne nekuuu - 0 yaca(oB), npakTuyieckme 3aHatus - 0 yaca(os), nabopatopHble
paboTbl - 32 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTositenbHas pabota - 112 yaca(os).
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KoHTponb (3a4éT / ak3aMeH) - 36 yaca(oB).
dopma NPOMEXYTOHHOrO KOHTPONS ANCLUUMINHBI: 3K3aMeH B 3 cemecTpe.

4. CopepxaHue AuCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkaaeMU4ecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTu4yeckuil nnaH KOHTaKTHON U caMOCTOATeNbHOM paboThbl NO AucCUUNIUHE (MOAYIIO)

Buabl u yachbl
KOHTaKTHOW paboTbl,

Paspenbl oucumnnuHbl / X TPyA0EMKOCTb CamocrositenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTuyeckuelaboparopHble
Jlekumn 3aHATUSA paboTbl

Tema 1. . Tema 1. Npacomyeckuin
1.|koHBerep. ApxutekTypa 3 0 0 4 16
GPU-ycTporicTsa.

Tema 2. Tema 2. iepapxus namatu
2.|GPU. KoHcTaHTHas, rnobanbHas, 3 0 0 4 16
TEKCTypHas, pasaensemas namatb

Tema 3. Tema 3. Obwme NpuHUMNbI
noctpoenuns nporpamm ana GPU.

3.|Mogzenb nporpamMmmpoBaHns B 06LWei 3 0 0 4 16
namatu. SIMD (SIMT) mogenb
nporpammbl.

4 Tema 4. Tema 4. NMporpammHas 3 0 0 4 16

‘(monens CUDA.

Tema 5. Tema 5. Hekotopeble
anroputMbl 06paboTKi MacCUBOB.

5 MapannenbHas penykuus. 3 0 0 4 16

MpedprkcHas cymma.

Tema 6. Tema 6. HekoTopble
6. YNCNEHHbIE aNrOPUTMbI. 3 0 0 4 8

Tema 7. Tema 7. [NprknagHoie

maremaTtudeckue bubnuorteku:

7-\CUBLAS, CUSPARSE, CUFFT, 3 0 0 4 8
CURAND

8 Tema 8. Tema 8. Bonblwune 3agayun 3 0 0 5 8

‘|napannenbHbIX BEIMUCIEHWIA.

Tema 9. Tema 9. NonrotoBka K
‘[ak3ameHy

NToro 0 0 32 112

4.2 CopepxaHue gUCLUNIUHbI (MOAYNSA)

Tema 1. . Tema 1. Npachnueckum koHBenep. Apxutektypa GPU-ycTpomncrsa.

SBonoums rpadunyecknx yckoputenen. lNosisneHne n apontouns rpadryeckoro KoHserepa.

TekcTypsl, WwWeinepsl. WenaepHsie npoueccopbl. Oblme YepThbl BHYTPEHHErO YCTPOACTBA

rpagonyeckumx yckopuTenei pasHbix Npon3soauTenen.

Tema 2. Tema 2. Uepapxus namsatu GPU. KoHcTaHTHas, rnobanbHas, TeKCTYpHasi, pa3aensiemasl namsitb
Buabl namatn 8 GPU yctpoiictBax. KoHcTaHTHast, rnobanbHasi, TEKCTypHasi, pasnensiemas namsitb.
PacnonoxeHve Ha rpadouyeckoM yune, KeWmMpoBaHme, orpaHnyeHmns goctyna. ObmMeH aaHHbIMU

mexay GPU n CPU. Obwee BrpTyanbHoe agpecHoe NpocTpaHCcTBO.

Tema 3. Tema 3. O6wWMe NpUHLMIMBLI NOCTPOeHus nporpamm ans GPU. Mogenb nporpaMMupoBaHust B obLu.en
namsty. SIMD (SIMT) Mmoaenb nporpaMMbl.

Knaccundomkauns ®dnnHna. Mecto GPU B knaccmcbukaumm dnvHHa. Otanyans mogenun SIMT ot

knaccuyeckon SIMD-apxutekTypsbl.

Tewma 4. Tema 4. MNporpammHas moaens CUDA.

MporpammHas mogens CUDA. Baaumogeictene CPU->GPU->CPU. Baaumogeiictene CUDA 1

C/C++. Pacwupenue a3bika C/C++. BCTpoeHHble Tvnbl faHHbIX, SOMNONHUTENbHbIE A3bIKOBbIE

KoHCcTpyKumn. CUDA-61bnuoTteka BpeMeHn NCnofHeHusl. ATOMapHbie onepaumm

Tema 5. Tema 5. HekoTopble anroputMbl 06paboTku maccusoB. MapannenbHas peaykuus. MpecukcHasa cymma.
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YcTaHoBKa 1 HacTpolika nporpammHoro obecnedennss CUDA nog OC cemeiicte Windows u Linux.
Pacwuperune sa3bika C/C++. BcTpoeHHble TUMbl AaHHbIX, AOMOMHUTENbHbIE S3bIKOBbIE KOHCTPYKLUN.
CUDA-61bnnoteka BpeMeHu ucrnonHeHns. AtomapHsole onepaunn. Komnunsaums CUDA-nporpamm

Tema 6. Tema 6. HekoTopble YnCneHHble aNropuUTMbI.

lMporpamMmHas peannsaums anropmtMa napannenbHoro CyMMMpoBaHue SNeMeHTOB 0GHOMEPHOro

maccusa Ha GPU. CpasHeHne nponssogutensHocTn CPU n GPU-peanusauuii.

Tema 7. Tema 7. MpuknapHblie matematudeckue 6ménmotekn: CUBLAS, CUSPARSE, CUFFT, CURAND
MNporpammHas peanusaumsa Ha GPU anropnuTMoB: - TpaHCMOHNPOBAHWSA MaTpULbl - BbIYUCIEHNS

ynena "nu" Npu NOMOLLUM COCTaBHbIX KBaApaTypHbIX POpMYN - BblYMCAEHMS yucna "nu" Metoaom
MoHTe-Kapno.

Tema 8. Tema 8. BonbLine 3apgauv napannesbHbIX BbIYUCEHUNA.

BeeneHue B wabnoHbl C++. dyHkTOP, nTepaTop. Nx peanusaums Ha C++. ZIP-utepatop. Obwas
npeororus Thrust. MNpumepsbl ncnonbdoanns. Baaumognencteme Thrust 1 CUDA Plain C.

Tema 9. Tema 9. NMoarotoeka K aK3ameHy

CamocTositenbHas paboTta. MNoarotoska k aK3aMeHy

5. MNepeuyeHb yue6HO-MeTOOMYECKOrO 0b6ecnevyeHns 41 CaMOCTOSITeNIbHOW paboTbl 06y4alLLLUXCS NO
AucUUIIMHe (MOAYIH0)

CamocTosiTenbHas pabota oby4arolLyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeAcTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosITENbHYIO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAMUTOPHYIO CaMOCTosITeNbHYt0 paboTy. CamocToaTenbHas paboTta obydyatowmxcst
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLEMbHbIX TEM (Pa3fenos) AUCLUMNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmecst YnuTaroT u
KOHCMEKTUPYIOT y4eBHYI0, Hay4HYHO 1 CMPaBOYHYIO MTEPATYpPY, BbINONHSAT 3aJaHUsi, HaNpaBNeHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIUHE.

OpraHunsauus caMocTosTenbHOl paboTbl 0By4aoIWMXCs PernaMeHTUpyeTCs HOPMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 9NeKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aLmm 1 oCyLecTBIEHNS 0Dpa3oBaTenbHON AeATENbHOCTH NO 06pasoBaTefbHbLIM NPOrpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXAeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 ropa Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCTOATENBHOM paboTbl CTYAEHTOB BbICLIMX Y4EOHbIX 3aBEAEHUIA"

YcTaB chenepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
denepanbHbI yHuBepcuTet”

MpaBuna BHyTPeHHEro pacnopsaka enepansHOro rocynapCTBEHHOMO aBTOHOMHOMO 06pa30BaTeNbHOMO yHPEXaeHNs
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HOpPMaTunBHbIE aKTbl KazaHckoro (an/IBOJ'I)KCKOFO) hbenepanbHOro yHmeepcureta

6. POHA, OLLEHOUYHbIX CPEeACcTB NO AUCLUMUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYaEeT OLUEeHO4YHble MaTepualsibl, HanpaB/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWN, B TOM YMCE 3HAHWNA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TeKylero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMe)KyTOLIHOIZ arrectauumn.

B choHIe OUeHOYHBIX CPEACTB COAEPXUTCS Creayiolas uHpopMaums:

- COOTBETCTBME KOMMETEHUUI NNaHMpPyeMbIM peadynbTatam oby4eHus o JucUnnivHe (Moaynio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLMIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKYM MO AMCUMNVHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPeacTBa;
- KpUTEepPUM OLIEeHMBAHNS 015 KaXA0ro OLEeHOYHOro CpecTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisiemMble K 0eicTBUSM 0bydatowmxcs,
IEMOHCTPVPYeMbIM peadynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucumninHe HaxoonTcs B rlpI/IJ'IO)KeHI/II/I 1k nporpamme oucumnianHbl (MO,EI,y}'IPO).

7. NepeyeHb nuTepatypbl, HEO6XOAMMON OJ1S1 OCBOEHUS OUCLUNUHBI (MOAynst)

OcBoeHve aucumnnnnHbl (Mooyns) npennonaraeT N3y4YeHne OCHOBHOWM W AOMONHUTENBHOW y4ebHol nuTepaTtypsbl.
Nutepatypa MoxeT ObiTb JOCTYMHA 0OyYaloWwmMMest B OOHOM M3 ABYX BapMaHToB (MMbo B 060UX N3 HUX):
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- B 3NIEKTPOHHOM BUE - YePEe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum 6uneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBELEHMM 0BYYaOLLMMCS CBOEMO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucteMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNONb30BaHMKN NeYaTHbIX M3naHUA BbNNOTEYHbI
oOHA, OoMKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxnoro u3 n3gaHnin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHNM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6vbnnotekn KPY.

8. NepeueHb pecypcoB UHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONSA
OCBOEHUS OUCLUMNMNHBI (MOOYNs)

Cant - http://bigor.omstu.ru/?cnt/?doc=Parallel/base.cou
Cant - http://www.hpcc.unn.ru/files/HTML_Version/
Caint - Nvidia.com

Cant - http://www.gpgpu.ru/

Cawirt - https://parallel.ru

9. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXCsl MO OCBOEHUIO AUCLUMAUHBI (MOAYNS)

OO6yyeHre NPoMCX0aMT B pOpPMe NEeKLMOHHbIX, NabopaTopHbIX 3aHSATUIA, a TakXe CaMoCcTosATeNbHOM paboTbl CTYAEHTOB.
MN3y4yeHne kypca noapasymeBaeT NonyyeHne NpakTnyecknx HaBbikoB ans 6onee rnybokoro NoHNUMaHus pasaenos
OMCUMMAMHBI HA OCHOBE pelleHns 3aa4 U YNpaxkHEeHWA, NNICTPUPYIOWNX [0Ka3biBaeMble TEOPEeTUYECKIE MONOXEHUS,
a TaKkxe pasBuTe abCTPaKTHOMO MbILIEHNS 1

CNocoBHOCTM CaMOCTOATENBHO LOKA3bIBaTb YaCTHbIE yTBEPXAEHUS. CamocTosTenbHas paboTta npegnonaraet
BbIMO/IHEHUE AoMaWHKX paboT. MpakTuieckue 3anaHns, BbINONHEHHbIE B ayAUTOPUM, MPEeaHA3HAYEHbI ANs yKa3aHWs
06Wux METOOOB PeELEeHNs 3a8ay OnpeneneHHoro Tmna. 3akpenuTb HABbIKU MOXHO NLWb B PE3YNbTaTe CaMOCTOATENBHOM
pabotbl. Kpome Toro, camoctosTenbHas paboTa BKIOHYAET NOArOTOBKY K 3k3ameHy. [Mpn noaroToBke K ciade ak3ameHa
BECb 06eM paboTbl PEKOMEHIYETCS pacrnpenensiTb PABHOMEPHO MO LHSM, OTBEAEHHbIM L5 MOArOTOBKU K 9K3aMEHY,
KOHTPONMPOBAaTb KaXAablii AeHb BbINONHEHWS paboThl. Jlyyie, ecnv MOXHO NEPEBLINONHWTL NnaH. Torna scerga byaet
pe3epB BPEMEHMN.

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa3oBaTeNbHOro
npouecca no gucuunauHe (MOAyno), BKNoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHus 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPU HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEeMbIX NMPU OCYLLECTBNEeHU 06pa3oBaTebHOro npolecca no
AMCUMNAVHe (MoLyNio), BKNoYas nepeyeHb NporpaMMHOro obecrnedeHns U MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMme AUCLMNNVHBI (MOOYNS).

11. OnncaHue matepuanbHO-TeXHUYeckon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunianHe (Moayno)

MatepunanbHO-TEXHUYECKOE obecrneyeHue 06pasoBaTeanoro npouecca no gucumnnmHe (Moaynto) BKAOYaeT B cebs
cnepywouwne KOMMNOHEHTDI:

MomelueHns ons caMOCTOATENBbHOM pPaboThbl 0BYYaOLWMXCS, YKOMMIEKTOBAHHBLIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHaLlEHHbIe KOMMbIOTEPHOW TEXHUKOM C BO3MOXHOCTbLIO MOAKNIOYEHMS K ceTn "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYI0 MHPOPMaLMOHHO-06pa3oBatenbHyto cpeny KDY.

YyebHble ayamTopun 0N KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIEKTOBaHHbIE CNELMANnM3npoBaHHON Mebenbio
(cTonbl N CTYNbS).

KomnbloTep v npuHTep Ans pacnedvarky pas3garoyHbix MaTepuanos.
KomnbioTepHsbI knacc.

12. Cpe.u,cma apgantauumumv npenopgasaHus ogucUMNNINHbI K I'IOTpeﬁHOCTilM 06y'-|a|ou.|.wxca UHBaNUOooOB U nuuy c
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300PO0BbSA
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rlpl/l Heobx0aMMoCT B o6pa305aTean0M npouecce NpuMeHsATCA cnegywme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATME UHPOopMaLnUn O6y'-Ia}OLI.I,I/IMI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIe A1 pa3fnYHbIX NOfb30BaTene;

- CO30aHNe KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- co30aHne BO3MOXHOCTEN Osi 06yHalowWmMXcs BOCMNPUHUMATD O4HY W Ty XXe MHCDOPMALMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHUSIMX CriyXa Noslydany UHGOPMaLMIo BU3yabHO, C HAPYLWEHUSIMW 3peHNs -
ayaunarnbHo;

- MPUMEHEHVEe NPOorpaMMHbIX CPencTs, obecrneynBaroWmx BO3MOXHOCTb OCBOEHMS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNOHHBIX
TEXHONOIIA;

- NPVMEHEHNe ANCTaHUMOHHbIX 0B6pa3oBaTenbHbIX TEXHONOIWIA Ons nepenayy MHGOPMaUmn, opraHn3auun pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThl 0by4atowerocs ¢ npenonasatenem, B TOM Yucie Be6UHaApOB, KOTOPbLIE MOTYT
ObITb UCMONb30BaHbI AJ1sl NMPOBEAEHNS BUPTYaNbHbIX IEKLMA C BO3MOXHOCTHI0 B3aUMOLEACTBUS BCEX YHACTHNKOB
OMCTaHUMOHHOro 0by4eHusl, NpoBeneHNsI CEMUHAPOB, BBICTYMIEHNS C AOKNAAaMy U 3aWnTbl BbINOIHEHHbIX paboT,
NpOoBeEeHNS TPEHVHIOB, OPraHM3aLmmn KONEKTUBHOW paboThl;

- MPUMEHEeHNe ANCTaHUMNOHHbIX 06pa3oBaTenbHbIX TEXHONOMMIA AN OpraHn3auUmMm opM TEKYLEero 1 NPOMEXYTOYHOro
KOHTpONS;

- YBENNYEHME NPOLOMIKXNTENIbHOCTU caaqm oby4atowmMcst MHBaANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSIMI
300p0oBbS (POPM NPOMEXYTOYHOM aTTecTaumnn N0 OTHOWEHMNIO K YCTAHOBNEHHOM MPOAONXUTENBHOCTUN NX COaYN:

- MPOAOMXNTENBHOCTN cAayn 3a4éTa UNKM aK3aMeHa, NPOBOAMMOro B MUCbMEHHO dopMme, - He Bonee yeM Ha 90 MUHYT;
- NPOONMXMNTENIbHOCTN MOAFOTOBKM 06y4yatowerocsi K 0TBeTy Ha 3a4éTe UM 9K3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee yem Ha 20 MUHYT;

- MPOAOMXNTENBHOCTU BbICTYNEHNS 0By4atolwerocs npu sawmute KypcoBoi paboThl - He 6onee Yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO 1 yyebHbIM nnaHom no HanpasneHuto 01.04.02
"MpuknagHasa matematnka n nHgopMatuka" n MarnctTepckor nporpamMme "AHanu3 AaHHbIX U ero NpunoxeHns".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[1B.3 lNapannenbHbie n pacrnpeneneHHbIe BbIHNCIEHNS

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne noarotosku: 01.04.02 - MNpuknagHas matematuka n nHdopMaTtuka
Mpodhunb NOAroToBKW: AHaNM3 fAHHbIX U €ro NPUNOXEHUS

KBanudpukaums BbIMyCKHMKA: MArucTp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2016

OcHoBHas nuTeparypa:
1.CokonuHckuia, JleoHnn Boprcosuny. MapannenbHole cuctemMbl 6a3 faHHbIX: y4ebHOe nocobue ons CTyLEHTOB BbICLIMX
yuebHbIX 3aBefeHuin, obyyatowmxca no HanpaeneHusm BMNO 010400 TpuknagHas MmatemMatuka u nHdopmatuka ' u
010300 'dyHaameHTanbHas nHpopmatmka n nHgopmaumoHHsle TexHonorumn' / J1. B. CokonuHckuin; Hau. uccnen.
IOx.-Ypan. roc. yH-1.?MockBsa: 13a-80 Mockosckoro yHusepcuterta, 2013.7182 c.: un.; 21.?(Cepus
'CynepkomnbloTepHoe obpasoBaHue').?(CynepKoMMbOTEPHbI KOHCOPLMYM yYHUBEpcuTeToB Poccum).?Coaepx., pes.
naparn. pyc., aHrn..?bubnnorp.: c. 175-176 (29 HasB.).?lpeam. ykas.: c. 177-179.?1SBN 978-5-211-06482-9((B nep.)),
1800
2. basbl faHHbIX. B 2-x kH. KH. 2. PacnpegneneHHble 1 yaaneHHble 6a3bl gaHHbix: YuebHuk / B.MN. Aranbuos. - M.: N1
DOPYM: HNL NHppa-M, 2013. - 272 ¢. URL: http://www.znanium.com/bookread.php?book=372740
3.INMOST- nporpamMmHasi nnatgoopma 1 rpagouyeckas cpena ans paspaboTku napanienbHbiX YACNEHHbIX MOaenen Ha
ceTkax obuiero Buaa: ydebHoe nocobue ons CTyAeHTOB BbICWIMX y4eOHbIX 3aBeieHWA, 0Oy4atoWwmxcs No HanpasBneHnsm
BMO 010400 'MpuknagHaa matematuka n nigopmatumka ' n 010300 'PyHaameHTanbHas nHgopMatuka um
nHdopMaumoHHbie TexHonorun' / KO. B. Bacunesckuii [n op.]; Mock. roc. yH-T um. M. B. JlomoHocoBa.?Mocksa: M13a-80
MockoBckoro yHnsepcuteta, 2013.7138, [2] c.: un., us. un.; 21.?(Cepus 'CynepkomMnbioTEPHOE
obpaszoBaHue').?(CynepkoMnbIOTEPHbIN KOHCOPLUMYM yHMBEpcuTeToB Poccun).?Conepx., pes. napan. pyc.,
aHrn..?bubnnorp.: c. 132-137.?MNpeaMm. ykas.: ¢. 138.?ISBN 978-5-211-06480-5((e nep.)), 2000.
4. Oemnposud B.MN. MapoH U.A.OcHoBbI BblYMCIMTENBHOK MaTemaTtuku/JlaHb, 2011-672c¢.
Mporpamma ancumnnuHel ‘TlapannenbHble BblumcneHns'; 38.04.05 BusHec-uHdopmartumka; noueHT, K.H. Banaepos B.B.
PernctpaumoHHbIil Homep
CrtpaHuua 10 s 12.
http://e.lanbook.com/view/book/2025/
5.AHTOHOB, A.C. TexHonoruu napannensHoro nporpammmposaHuns MPI1 n OpenMP: yuebHoe nocobue ons cTyneHToB
BbICLINX y4ebHbIX 3aBeaeHuiA, obyyatowwmxcs no HanpasneHusm BMO 010400 TpuknanHas MatemaTuka u
nHdopmatmka' n 010300 'dyHoameHTanbHas UHopMaTmka 1 MHpopmaunoHHble TexHonoruun' / A. C. AHtoHoB; MIY
uM. M. B. JlomoHocoBa.?M.: N3a-8o MockoBckoro yHuBepcuTeTa, 2012.7339 c.

JdononHutenbHaa nuteparypa:
1. VIHCTpyMeHTbI napannenbHOro NporpaMMypoBaHmns B CUCTEMax ¢ oble naMsTbto : y4ebHUK 0N CTYAEHTOB BbICLINX
yuebHbIx 3aBefeHuiA, obyyarowmxcs no HanpaeneHnsaM BIMNO 010400 'TpvknagHas Matematvka n uHgoopmartmka' u
010300 'dyHpameHTanbHas UHopmaTmka n nHpopmaunoHHble TexHonormu' / K.B. KopHsikos, B. 1. Kyctukosa, W.B.
Meepos [u op.] ; non pen. npodp. B.M. Meprens ; Huxerop. roc. yH-1 um. H.W. Jlobauesckoro, KoopavHau,. coset
CucTeMbl Hayy.-06pa3oBaT. LLEHTPOB CYNEPKOMIbIOTEP. TEXHONOIWiA .? 2-e 3., ucnp. u gon. ? Mockea : 3a-8o
MockoBckoro yHusepcuteta, 2010 .? 262, [4] ¢. : un. ; 25 .? (Cepus 'CynepkomnbioTepHoe obpasosaHue' : CKO /
CynepKoMMblOTEPHbIN KOHCOpLUWYM yHBepcuTeToB Poccun) .? Pea. Ha aHrn. s3. ? Bubnnorp. B koHue TeM. ? ISBN
978-5-211-05931-3 ((B nep.)) , 1750.
2. boraués K. 0. OcHoBbI NapannenbHOro NporpaMMmMpoBaHunst [SNeKTPoHHBI pecypc] : yuebHoe nocobue / K. HO.
Boraués. - 2-e n3g. (an.). - M.: BUHOM. labopatopus 3HaHwuiA, 2013. - 342 c.
https://e.lanbook.com/book/70745
3.MapannensHoe nporpammuposaHmne B cpene MATLAB Ons MHOrosAepHbIX U MHOMOY3M0BbIX BbIYUCAUTENbHbIX MALUVH :

[y4ebHoe nocobue] / Oxepemn KenHep ; Hayu. pea. O. B. Lyépos .? Mocksa : 30-80 MocKoBCKOro yHuBepcuTeTa,
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2013.7 292, [2] c. : un. ; 25 .7 (Cepus 'CynepkomnbioTepHoe obpasosaHue') (CynepkoMMnbOTEPHBI KOHCOPLIMYM
yHmBepcuteTos Poccun)
4.Tonopkos, B.B. Mogenn pacnpeneneHHbIx BblYUCNEHNIA [DNEKTPOHHBIM pecypc] : MOHorpadgus. ? OnekTpoH. gaH. ? M.

: ®uamarnnt, 2011. ? 319 c. ? Pexum poctyna: http://e.lanbook.com/books/element.php?pl1_id=2339 ? 3arn. ¢ akpaHa.

5.MeToabl 1 BbIMUCANTENBHBIE NPUEMBI B IMHEHOM NPOrpaMMnpoBaHnmn [TekCT: 9NekKTPOHHbIA pecypc] : [yuebHoe
nocobue nns ctyneHToB By3oB] / U. A. 3abotuH, A. U. 3aboTrH ; KasaH. doenep. yH-T .? OnekTpoHHbIe faHHble (1 dpaiin:

0,84 M6) .? (KasaHb : KazaHckuit dpenepanbHblii yHuBepcuteT, 2015) .? 3arn. ¢ akpaHa .? Bbix. faH. opur. ney. nag.:
KasaHb, 2014 .? Pexum gocTyna: OTKpbITbIiA.

OpurvHan konvu: MeToabl ¥ BBIMUCIMTENbHbIE MPUEMBI B IMHEAHOM NPOrpaMMMpoBaHmy : [ysebHoe nocobue ans
cTyneHTOoB By30B] / UI. A. 3abotuH, 9. L. 3aboTuH .? KasaHb : [3patenbcto KasaHckoro yHusepeuteTtal, 2014 .? 115
c.:wun.;21.? ISBN 978-5-00019-272-6 (( 061.)) , 102.

https://libweb.kpfu.ru/ebooks/publicat/0-809497.pdf
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[1B.3 lNapannenbHbie n pacrnpeneneHHbIe BbIHNCIEHNS

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenne noarotosku: 01.04.02 - MNpuknagHas matematuka n nHdopMaTtuka
Mpodhunb NOAroToBKW: AHaNM3 faHHbIX U €ro NPUNOXEHUS

KBanudpukaums BbIMyCKHMKA: MArUcTp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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