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Mporpammy aucumnnuHbl paspabotan(a)(v) MnewunHcknii H.B. , Nikolai.Pleshchinskii@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenb kypca - no3HakoM1Tb C MpMHUMNaMn paboTbl HA COBPEMEHHOIN CyNnepKOMMbIOTEPHOM TEXHIUKE,
06cyanTb 0COBEHHOCTM apXUTEKTYPbl MHOrOMPOLIECCOPHbIX BbIYNCAUTENBHBIX KOMMNEKCOB U
MPUHUMNbBI NapanienbHOro NporpaMMMpPOBaHNSt Ha CynepkoMMbioTepax, N3y4nTb OCHOBbI Hambonee
pacnpoCTpaHeHHbIX TEXHONOMNIA pa3paboTkn napannenbHbIX NPUNoXeHWi. MNnaHnpyeTcs nokasaTb
cnywaTtensiM MHOronpoLLEeCCOPHbIE KOMMEKCHI TabopaTtoprm CynepkoOMMbIOTEPHOrO MOLENNPOBAHNS,
MPOBECTM Ha Hell YacTb NabopaToPHbIX 3aHSATUIA U CPOPMMPOBATL HABLIKM NMPUMEHEHUS!
CYNepKOMMNbIOTEPHOr0 MOAENMPOBAHUS NPY PELEHUN NPUKNaaHbIX 3aaau.

2. MecTO AMCUMUNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpamMmmbl BbICLLETO
npocpeccuoHanbLHOro o6pa3oBaHus

JaHHas yuebHas oncumnnnHa BktodeHa B pasgen " M2.10B.4 NpodeccrnoHanbHbIi" 0CHOBHOM
obpaszoBartenbHoit nporpammel 010400.68 MNpuknagHas matemaTuka n nHdopmaTka n 0THOCUTCS K
avcumnnnHam no Beibopy. OcBamBaeTcs Ha 2 Kypce, 3 CEMECTP.

OucumnnuHa "MHoronpoLeccopHbie BblYMCIUTENbHbIE" BXOAUT B 6a30BYyt0 YacTb y4ebHOro nnaHa
NoOAroTOBKM MarncTpoBs. HYutaetcs Ha 1 kypce, B 1 cemecTpe.

3. KomneTteHuumn obyuatowterocsi, popmMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwmdpbpoBka
LLinchp komneTeHumu npuobpeTaemMon KOMMNeTeHL N
OK-1
(0BLekynbTypHbIE CNOCOBHOCTBIO K aBCTPAKTHOMY MbIWIEHNIO, aHANU3y, CUHTE3Y;
KOMreTeHuun)
OK-3 FOTOBHOCTbIO K CaMopasBuTUO, camopeanm3aumm
(ObwekynbTypHbIe NCNONMb30BaHNIO TBO pl4e0|<oro HOTeHupmana' ’
KoMneTeHuunn) P ’
CMOCOBHOCTBIO CaMOCTOATENbHO NPYobpeTaTb C MOMOLLbIO
OnK-3 MHCPOPMALIMOHHBIX TEXHONOT WA U UCMONb30BaTb B
NPaKTUYECKOW OEeSTENbHOCTN HOBbIE 3HAHNS 1 YMEHWS, B TOM
(NpogpeccuoHanbHble ba ecko ﬂe6 SNBHOCTI HOBLIC 3Ha yMEHI, B TO
KOMNETEHLIAN) “ncne, B HOBbIX 0ONACTSIX 3HAHMIA, HENOCPEACTBEHHO He
CBSI3aHHbIX CO CCpeport AesTENbHOCTU, pacwmpsTe U yriybnaTb
CBO& Hay4YHOE MNPOBO33PEHUE;
rk-12 CNOCOBHOCTLIO K B3aMOLENCTBUIO B paMKax MeXayHapOaHbIX
(MpocpeccmonantHbie MPOEKTOB M CETEBbIX COOOLWECTB; P e
KoMMeTeHuunn) P ’
MK-13 coumanbHO-OPUEHTMPOBAHHASA AEATENIbHOCTb: CMOCOOHOCTbIO
0CO3HaBaTb KOPMNOPaTUBHYIO NONUTUKY B 061aCTU NOBbIWEHMNS
(NMpodpeccroHanbHble .
KOMNETEHLIAN) coumanbHon 0TBETCTBEHHOCTM BM3Heca nepen 06WecTBOM,
NMPUHMMATb y4acTue B ee Pas3BUTUU;
OMK-5 CNOCOBHOCTBLIO UCNONb30BaTh YrNybnéHHbIE 3HAHUS NPABOBbLIX Y
TUYECKMX HOPM Npu HKe NocCnencTBuU CBOEN
(npogpeccuoHanbHble oTnHec OPM TVl OLIEHKE NOcnenc cBoe
KOMNETEHLIAN) NpodheccnoHanbHOM [EATENBHOCTA, NPY pa3paboTke K
OCYLECTBNEHUN COLMANBbHO 3HAYMMbIX NMPOEKTOB;
MNK-3 CNOCOBHOCTLIO yrnybneHHoro aHanmaa npobnem, NOCTaHOBKU 1
(npodpbeccmoHanbHble 060CHOBaHMS 3a4a4 Hay4YHOW M NMPOEKTHO-TEXHONOMMYECKOA
KOMMEeTeHLMN) LNEeSTENbHOCTY;
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Pacwmndpposka
Wincpp komneteHunu npuobpetaemon KOMNeTeHLUn
MK-4 CrnocobHOCTbIO padpabaTbiBaTbh KOHLENTyasbHbIE U
(npodhbeccmoHanbHble TeopeTuyeckne Mogenu pelaemblx 3a0a4 NPOeKTHOM U
KOMI'IeTeHLI,I/II/I) I'IpOI/IBBO,D,CTBeHHO-TeXHOﬂOI'I/Il-IeCKOVI OEeATENbHOCTU;

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:

1. DONXEH 3HaTb:

OCHOBHbIE NMPUHLMMbI PaboTbl HA MHOTOMPOLIECCOPHbIX BbIYUCMTENbHBIX KOMMIEKCAX;

2. IONXEH yMeTb:

BblOUpaTh ONTMMasibHble CNOCOObI PeleHns 3aaa4 CynepKoOMMNbOTEPHOMO MOAENNPOBAHUS;
3. DONXEH BnageTb:

HaBblKaMK nporpaMmmMmnpoBaHnga ¢ NCnoJjib3oBaHNEM COBPEMEHHDIX TeXHONorumn napannenbHoro
nporpaMMnpoBaHunA;

4. nONXeH OEeMOHCTPNPOBATL CMOCOOHOCTb M FTOTOBHOCTb:
paspabaTtbiBaTb NapannenbHble anropuTMbl PELIEHNS 3a4a4 BbIYUCIUTENIbHOM MaTEMATUKW;

4. CTpyKTypa u conepxaHve oUCLUNAUHBLI/ MOayns
Obwas TpynoemMKoCTb AMCLMMNANHBI COCTaBnsieT 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOHHOrO KOHTPONS AUCLMMANHBI 3a4€eT B 3 ceMecTpe.

CyMmMapHOo no ancumnanHe MOXHO nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaetcs B 50
6annos, ntorosas cpopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMyCcKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopouwo" (Xxop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENLHO" (Heyn.).

4.1 CTpyKkTypa n copepxaHve ayauTtopHon paboTbl No aucumnianHe/ Mogynio
TeMmaTnyeckum nnaH gUCUUNAUHbI/MOAYNA

Buabl 1 yacbl
Pasgen ayauTopHOM paborThbl,
N OucunnnuHel/ Cemecrpcgzggrga nx T?Xﬁgg:)l(()ocm Telqll(L(l).l.:Tt:) gi;PMbl
Moayns Nek ImI'Ipal('rw-lecl(meJ1a6opa1'opH|:|e
u 3aHATUA pa601b|
1 Tema 1. MNpuHUMNGI 3 0 0 4 YCTHbI onpoc
‘InoctpoeHns MBK.
Tema 2. TexHonorus YCTHbI ONpocC
2. OpenMP. 3 0 0 4
Tema 3. CTHbI onpoc
3.|CynepkomnbloTepsbl 3 0 0 4 y P
Tesla n ATK-1M.
Tema 4. TexHonorus YCTHbI ONpocC
4. CUDA. 3 0 0 4
5 Tema 5. OpraHunsauuns 3 0 0 4 YCTHbI ONpocC
‘InamaTtn CUDA.
6 Tema 6. OnTumMmnzauns 3 0 0 4 YCTHbI ONpocC
‘InapannenbHoro koga.
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Mporpamma aucumnnuHbl "CynepkomnbioTepHoe moaenuposarue”; 010400.68 MNprknagHas matematuka n nHgoopmartmka; MNnewmnHeknia

Buabl 1 yacbl
Paszen ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")ﬂ;;}r;”b'/ CeMecTpPl.oectpa (B yacax) KOHTpOnsi
Nekumu MpakTnyeckmelllaboparopHbie
3aHATUSA pabortbl

Tema 7. [NapannenbHble

- [aNrOPNUTMbI peleHms 3 0 0 4 YCTHbIA onpoc
‘[3a8a4 BblYNCNINTENBHON

9NEeKTPOONHAMUKMN.
8. Tema 8. TexHonorus 3 0 0 4 YCTHbI ONpocC

MPI.

Tema . Ntorosas 3 0 0 0 3ayet
" |dpopma KoHTponsA

Wtoro 0 0 32

4.2 CopepxaHvue oUCLUMNIUHbI
Tewma 1. MNpuHumnel noctpoeHuss MBK.
naboparopHasi pabora (4 4aca(oB)):

Knaccndgoukaumsa dnmHHa. Apxutektypa SIMD n MIMD. Mogenu namatu: obwas
pacnpeneneHHas. Cnocobbl obMeHa faHHbIMK. [Tpobnema cuHxpoHn3auun. CooTHOLWEHNE
CTOMMOCTb /NPON3BOAMNTENBHOCTb.

Tema 2. TexHonorus OpenMP.
naboparopHas pabora (4 4aca(oB)):

Paspabotka npunoxeHuii B cpene MS Visual Studio. MapannenbHbie n nocnenoBatenbHbie CeKUuun
koga. CuHTakcmuc OpenMP-gupekTne. ABTOMaTM4YeCKOe N PyYHOE pacrnapanienmsaHue LUnKnos.

Tema 3. Cynepkomnbiotepbl Tesla n AMNK-1M.
naboparopHasi pabora (4 4aca(oB)):

["padpunyeckme mHorosoepHble npoueccopbl. Apxutektypa GPU. Xapaktepuctukim
annaparHo-nporpammHoro komnnekca AlK-1M. 3anyck 3agaHun B OC Linux. Cuctema ynpaeneHus
3apaHuamu. Cpencrtea oTnanky napannenbHbIX MPUNOXEHUNA.

Tema 4. TexHonorus CUDA.
naboparopHas pabora (4 4aca(oB)):

MapannenbHble BbluncneHns Ha GPU. Beenerne B CUDA C. Hutwn, 6nokn, pewetkn. ObpaboTka
MaccmBoB. CUHXPOHN3ALMS BbIUCTEHWIA.

Tema 5. OpraHuzaums namatu CUDA.
naboparopHasi pabota (4 4aca(oB)):

MmobanbHas namsitb. Pernctpel. JlokanbHas namsatb. Pasnensemas namsate. KoHCTaHTHas namsiTh.
TekcTypHas namsatb.

Tema 6. ONnTMMM3auusa NnapannenbHOro Koaa.
naboparopHasi pabora (4 4aca(oB)):

l/I3MepeH|/|e BpPpEMEHN BbIlNMOJIHEHUA. Ontummnaaums o6pameHmV| K namsatn. Otnagka napannenbHoro
Koaa.

Tema 7. MapannenbHble anropuTMbl peLleHus 3apay BbIYUCNIUTENIbHOW 3N1eKTPOOUHAMUKM.
naboparopHas pabora (4 4aca(oB)):

3apaya andopakumm aneKTpoMarHMTHOM BOMHbI HA Neperopoake B NNOCKOM BonHoBoAe. MapHoe
CyMMaTOpHOE ypaBHeHVe 1 6eckoHevHasi cuctema NMHenHbIX anrebpanyeckux ypasHeHuin. Meton
yCEYeHVs 1 ero nporpamMmHas peanvaaumsi.

Tema 8. TexHonorus MPI.
naboparopHasi pabora (4 4aca(oB)):

BeeneHwne B MPI. MNpuHuunbl pabotbl ¢ 6ubnnotekon MPICH. MNMpoTtokonbl o6MeHa AaHHbIMU MeXay
npoueccamu. 3agada Oupuxne ong ypasHeHus Jlannaca. KonnekTmeHblil 0OMEH OaHHBIMK.
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4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMUMIUHBI (MOLYNSA)

Buabl
. DopMbl KOHTPONS
Paspen Hepens | camocTosTensHon [TpyA0eMKOCTb b
N AducumnnuHel C:e""echcemeCTpa paborthbl (B yacax) camocg%sgfbirbuow
CTYLEHTOB P
Tema 1. MNpuHUMbI NoAroToBKa K o
1. noctpoeHuns MBK. 3 YCTHOMY OMnpocy 9 YCTHBIN ONpOC
Tema 2. TexHonorus NOAroToBka K o
2. OpenMP. 3 YCTHOMY OMnpocy 9 YCTHBIN OMpOC
Teva 3. noaroTtoBka K
3.|CynepkomnbloTepsbl 3 CTHOMY OMDOC 9 YCTHbIA ONpocC
Tesla n AMK-1M. y y onpocy
4 Tema 4. TexHonorus 3 NoOAroToBka K 9 YCTHBIA OMPOC

"ICUDA.
5 Tema 5. OpraHmsauuns 3

YCTHOMY Onpocy
noaroToBka K

. 1 THbIN
namatn CUDA. yCTHOMY Onpocy 0 ye onpoc
Tema 6. OnTMn3aums MOAroToBKa K o

} 1 THbIN ON

6 napannenbHoro koga. 3 YCTHOMY Onpocy 0 yc onpoc
Tema 7. NapannenbHble
anropuTMbl peweHuns noaroToBka K o

7. o
3a,0a4 BblMNCNTENBHOMN 3 YCTHOMY Onpocy 10 yCTHBIA Onpoc
9NEKTPOANHAMUKN.
Tema 8. TexHonorus rnooroToBka K o

8. 1 THbIN ON
MPI. 3 YCTHOMy OMpocy 0 yc onpoc
Ntoro 76

5. O6bpa3oBarenbHble TEXHONOMMU, BK/IOYAs MHTEPaKTUBHbIE POpPMbl 06yUYeHUs

Ob6y4yeHne NPoncxXoanT B OOpMe NIEKLIMOHHBIX 1 NabopaTopHbIX 3aHATUI, @ TakKe CaMOCTOATENbHOM
paboTbl CTyEeHTOB. TeopeTnyeckuii Matepvan nanaraeTcst Ha nekumsix. Mpruyem KOHCNEeKT NekLunii,
KOTOPbI OCTaeTCs y CTyAEeHTa B pe3y/bTate NPOoCnyWwmMBaHUS NEKLMN HE MOXET 3aMEHUTb YHeOHMK.
Ero uenb - choopMynupoBka OCHOBHbIX YyTBEPXAEHWUIA U onpeaeneHnii. MNpocnywae nekumto, NonesHo
03HaKoMUTbCS ¢ Bonee NoapobHbIM N3NOXEHNEM MaTepuana B y4ebHuke. Cnncok nuteparypbl
pasneneH Ha [iBe KaTeropumn: HeobxoAMMbIiA Ans chaym 3a4eta MUHUMYM U LOMONHUTENbHAS
nutepartypa. MayyeHue kypca noapasyMeBaeT He TONbKO OBNafeHne TEOPETUYECKM MaTepranom,
HO 1 NONyYeHne NpakTUYeckmx HaBbIKOB Anst 6onee rnyboKoro NOHMMaHUS pasfenoB Ha OCHOBE
peweHns 3afay 1 ynpaxHeHuin, UinloCcTpUPYoLWMX AoKa3biBaeMble TEOPETUYECKME NONOXEHWS, a
Takxe pasBuTme abCTpakTHOro MbIWNEHUS U CMOCOBHOCTM CaMOCTOSITENbHO [0Ka3blBaTh
yTBepxeHusi. CamoctosTenbHas pabota npennonaraeT BbiNO/HEHNE OOMALHNX PaboT.
MpakTnyeckmne 3afaHusl, BbINMONHEHHbIE B ayAUTOPUW, NpeaHa3HaYeHbl Ans ykasaHus obwmx
METOLOB pelleHns 3afay onpeaeneHHoro Tuna. 3akpenuTb HaBblKi MOXHO NULWb B peaynbTaTte
camocTosiTenbHol paboTbl. KpoMe Toro, camoctositenbHas pabota BKnto4aeT NOArOTOBKY K 3a4eTy.
Mpw NoaroToBke K caaye 3aveta Becb 06beM paboTbl pekoMeHLyeTCsl pacnpenenstb PaBHOMEPHO
Mo OHSIM, OTBEAEHHBbIM L5l NOATOTOBKM K 3a4eTy, KOHTPONNPOBATb KaXabli feHb BbINOMHEHUS
paborTbl.

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPONS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITeNIbHOWN paboThbl CTYAEHTOB

Tewma 1. MpuHumnel noctpoeHus MBK.
YCTHbI ONpOC , NPUMEpPHbIE BOMPOCHI:
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KoHTponbHble Bonpockl n guckyccus no temam: 1. Knaccudomkauunsa dnvHHa. Otamdmnsa SIMD n MIMD
apxuTekTyp. 2. Hutn, 6nokn, pewetkn (CUDA).

Tema 2. TexHonorusa OpenMP.
YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

KoHTponbHble Bonpockl 1 anckyccus no temam: 1. OcbopmneHne n 3anyck sapa. 2. Obpabotka
JByMEPHbIX MaCCMBOB.

Tema 3. Cynepkomnbiotepbl Tesla n AMK-1M.

YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

KoHTponbHble BONpockl U guckyccus no temam: 1. Pazoensemas namstb. 2. KoHCTaHTHaS namaTb.
Tema 4. TexHonorusa CUDA.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

KoHTponbHble Bonpockl 1 anckyccust no temam: 1. ObpaboTtka owmnbok. 2. MIamepeHne BpeMeHU
BbIMONTHEHMS.

Tema 5. OpraHu3zaumst namatu CUDA.
YCTHbI ONpPOC , NPUMEpPHbIE BOMPOCHI:

KOHTpOHbeIe BOMPOCHLI N ANCKYCCUA MO TEMaM: 1. BblpaBHI/IBaHI/Ie npwu 06paLI.l,eHI/II/I K namaTtu. 2.
Pe,EI,YKLl,I/IFI npun BblHUCNEHNN CYMM.

Tema 6. OnTUMM3auUsA napannenbHOro Kkona.
YCTHbIN ornpoc , npuMepHblie BOMNPOCHI:

KoHTponbHble Bonpockl n guckyccus rno temam: 1. TexHonorua MPI: yucno npoueccos n Homep
npouecca. 2. bnoknpoBaHHbI 0OMEH COOBLIEHNSIMN.

Tema 7. MapannenbHble anropuTMbl peLleHns 3apay BbIYUCIIUTENIbHOWN 3N1eKTPOAUHAMUKM.
YCTHbIi ONPOC , MPUMEPHbIE BOMPOCHI:

KOHTpOHbeIe BOMPOCHI 1 ANCKYCCUA NO TEMaAM! 1. 3agava ,D,VIpVIXer Onda ypaBHEeHUA Nannaca. 2.
KonnekTneHblii 06MeH AaHHbIMU.

Tema 8. TexHonorua MPI.
YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

KoHTponbHble Bonpockl U guckyccns no temam: 1. OpraHnsaums napannenbHbiX NPOoLeccoB B
OpenMP. 2. PacnapannenmsaHue unknos B OpenMP.

Tema . UToroeasi popma KOHTpons

MpumepHble BONPOChHI K 3a4eTy:

Bonpocsbl k 3a4eTy

. Knaccugomkaumsa dnvHHa. Otnnymg SIMD 1 MIMD apxutekTyp.
. Hutu, 6nokn, pewetkn (CUDA).

. OhopmneHme 1 3anyck agpa.

. ObpaboTka [BYMEpPHbIX MaCcCUBOB.

. Pazpensemas namatb.

. KoHcTaHTHas namaThb.

. ObpaboTka owmboK.

. IamepeHve BpeMeHn BbINONHEHNS.

9. BolpaBHmBaHme npw obpalleHnn K namsiTu.

10. Penykuus npy Bbl4MCNEHUN CYyMM.

11. TexHonornsa MPI: yucno npoueccos 1 HoMep npoLecca.
12. BnoknpoBaHHbI 06MEH COOBLEHNSIMI.

13. 3apava Oupwuxne ona ypasHeHns Jlannaca.

14. KonnekT1BHbIA 06MEH AaHHbIMU.

15. OpraHunsauns napannensHbix npoueccos B OpenMP.

0O NO Ok~ WN =
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16. Pacnapannenusanue umknos 8 OpenMP.

7.1. OcHOBHas nuTteparypa:

1. IlnHes, Anekcen Bnagummnposuy. TexHonornm napannefnbHoro nporpamMmMmpoBaHns ans
MPOLIECCOPOB HOBbIX apXUTEKTYP: Y4EOHWNK ONst CTYOEHTOB BbICWMX y4ebHbIX 3aBeaeHuit/ A. B. JTnHes,
. K. boronenos, C. . Bactpakos; nog pea. B. . 'eprens; Huxerop. roc. yH-T M. H. .
No6auesckoro.?Mockea: N3a-80 MockoBckoro yHusepcuteta, 2010.7148 c.

2. IHCTpyMeHTbI NapanfienbHoro NporpaMMMpoBaHns B cucteMax ¢ oblein namMaTbio: y4ebHNK ans
CTyOEHTOB BbICLIMX y4ebHbIx 3aBeneHuii/ K.B. KopHskos, B. . Kyctukosa, N.B. Meepos [u ap.]; noa
ped. npodp. B.MM. leprens; Huxerop. roc. yH-T uM. H.W. Jlobayesckoro, KoopamnHau. coBet Cuctembl
Hay4.-obpa3oBaT. LLEHTPOB CynepKOMMbIOTER. TEXHONOMMIA.?2-e 134, ncnp. u gon..?Mocksa: M134-80
MockoBckoro yHusepcuteta, 2010.7262 c.

3. 'eprenb B.IN. Beicokonpon3ssoanTenbHble BbIMUCNEHUS A1 MHOTOMPOLLECCOPHbBIX MHOrOS1 AePHbIX
CcUCTEM: y4ebHMK ONS CTYAEHTOB BbICWNX YYEOHbIX 3aBeAeHNIA, 00y4atoWmMXCs No HanpaBneHaM
BIMO 010400 "lMpuknagHas matemaTtuka n nHdopmatuka" n 010300 "dyHaameHTanbHas
NHpopmaTtrka n nHgopmaunoHHbole TexHonorun" / B. T1. Neprenb; B-ka Huxerop. roc. yH-ta nm. H.
W. NNobauesckoro.?Mockea: 13a-8o0 Mockoeckoro yHusepcuteTa [u ap.], 2010.?7539, [4] ¢

4. borayés K. KO. OcHoBbl napannenbHOro NporpaMMMpoBaHns [SNeKTPOHHbIN pecypc] : yuebHoe
nocobve / K. lO. borauyés. - 2-e n3ga. (an.). - M.: BUHOM. JlabopaTopusi 3HaHuit, 2013. - 342 c.
http://e.lanbook.com/books/element.php?pl1_id=42626

5. CepruetHko A. b. Lindppoeas obpaboTka curHanos: y4eb. nocobue. ? 3-e nsa. ? Cr6.:
BEXB-letepbypr, 2011. ? 768 c.

9bC http://znanium.com/bookread.php?book=354905

7.2. lononHutenbHasa nuteparypa:

1. bopeckos A.B. lNMapannenbHble BbluncneHns Ha GPU: apxuTtekTypa n nporpaMmHas Mogesnb
CUDA: yuyebHoe nocobue aons CTyLeHTOB BbiCWMNX y4ebHbIX 3aBefeHWiA, 0bydarowmxcs no
HanpasneHnsam BINO 010400 "lMpuknagHasa matematmka n nHpopmatmka" n 010300
"dyHOoameHTanbHas nHopMartuka n nHpopmaumoHHbie texHonorun" / [A. B. bopeckos v aop.;
npeoucn. B. A. CagosHu4min]; Mock. roc. yH-T um. M.B. JTomoHocoBa.?Mocksa: /13a-80 MoCkoBCKOro
yHuBepcuteta, 2012.7332 c.

2. PanxnuH B.A. Cuctembl napannenbHoi 06paboTtku aaHHbix / B. A. PanxnunH.?KasaHb: ®aH
[Hayka], 2010.7267 c.

3. borayes K.KO. OcHoBbl napannensHoro nporpammmposanus / K.K0.boraves.?M.: BMUHOM. J1ab.
3HaHwuin, 2003.7342c.

4. Ecoumos C.C. MNapannenbHoe nporpammupoBaHme: yuebHoe nocobue / C. C. Ecoumos; Pepep.
areHTcTBO No obpasosaHuto, OMI'Y, dak. komnbtoTep. Hayk.?Omck: [YHullak], 2009.?7397 c.

7.3. UHTEepHeT-pecypcChbl:

Buknnegus - http://ru.wikipedia.org

NHTepHeT-nopTan obpasosatenbHbix pecypcos no UT - hitp://www.intuit.ru

VIHTepHeT--nopTan pecypcoB No MareMaTu4yecknm Haykam - http:// www.math.ru/
VHTepHeT-nopTan co ctatbsMum Mo anropuTMrKe 1 nporpamMmmpoBanuio - http://algolist. manual.ru/
VIHTepHeT-pecypc Mo NCToOpun KOMMbOTEPOB - http://www.computer-museum.ru

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHmne ancumnnuHbl "CynepkomnbloTepHOe MOOeNnMpoBaHne” npennonaraet UCNonb3oBaHme
cnenyLwero MmatepranbHO-TEXHNYECKOro obecneyeHuns:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIl kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboymx MECT CTYAEHTOB, BK/IHOYAOLWMX KOMMbIOTEPHbIN CTOM, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIV JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOPaTMBHON KOMMbioTepHON ceTn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

YyebHo-MeToaAn4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnmnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT npon3seneHns KPYnHENWNX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEeHeHNn obpa3oBaTtenbHbIX CTAHOAPTOB U BKOYaeT y4ebHukK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUMKNONEANN, CAOBapU U CPaBOYHNKN,
3aKoHO4AaTEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeLunanbHbie Nepruoanyeckme n3gaHms n n3gaHus,
BbiNyckaemble nagatenncrsamm By30B. B HacTosuwee spems O95C ZNANIUM.COM cooTteeTtcTBYyET
BceM TpeboBaHusaM penepanbHbIX rocyAapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

Nekummn n nabopatopHble 3aHATUS MO ANCLUNAMHE NPOBOAATCS B ayAMTOPUN, OCHALLEHHO [OCKOW U
MernoM (MapKepom).

Mporpamma cocTtasneHa B cootBeTcTBuM ¢ TpebosaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHnio 010400.68 "TpuknagHas matematmka n nHgpopmaTuka" n MarmcTepckom nporpamme
MaremaTnyeckoe MooenmpoBsaHue .
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