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Mporpamma omcuunnuHel "CynepkomnbioTepHoe mogenuposaHue”; 01.04.02 "MpuknagHas matemartvka n uHgopmartmka”.

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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Mporpamma omcuunnuHel "CynepkomnbioTepHoe mogenuposaHue”; 01.04.02 "MpuknagHas matemartvka n uHgopmartmka”.

Mporpammy oucumnnuHel paspaboTan(a)(m) npodpeccop, a.H. (npodpeccop) MnewnHcknii H.B. (Kagpenpa npuknanHoi
mMaTemaTuku, OTAeneHme npuknagHon matematmku n nHpopmatumkm), Nikolai.Pleshchinskii@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 npuobpeTtaeMoi KOMNETEeHLUN
MnK-3 PykoBOACTBO NPOEKTNPOBAHNEM NPOrpPaMMHOro obecrneyeHns
YK-2 CnocobeH ynpaensaTb NPOEKTOM Ha BCEX Tanax ero XM3HEHHOro uukna

Obyqarowmitcs, OCBOMBWNIA AUCUUNAUHY (MOSYb):

JonxeH 3HaTb:

OCHOBHbIE€ MPUHLMMbLI PaboTbl HA MHOFOMPOLLECCOPHBIX BEIYUCNUTENBHBIX KOMMIEKCAX;

JonxeH ymeTb:

BblbMpaTh ONTMManbHble CNOcobbl pelweHUs 3aad CynepkoOMMbIOTEPHOr0 MOAENNPOBAHNS;

HonxeH snagertb:

HaBblkaMu NporpamMMmmnpoBaHnsa C NCNOJNIb30BaHNEM COBPEMEHHDbIX TEXHONOINIA napannenbHoro nporpamMMnpoBaHunA;
JonxeH neMOHCTpMPOBaTh CNOCOBHOCTL Y FOTOBHOCTb:

paspabarbiBaTb NapaniefibHble anropuUTMbl PELEHNS 3aAa4 BbIYUCIUTENBHON MaTEMATMKN;

2. Mecto gucuunnuHbl (Moayns) B cTtpyktype OMOIM BO

HaHnas oucuunnuHa (Moaynb) BkodeHa B pasgen "61.8.10B.05.01 OucumnaumHel (Mogynum)" OCHOBHOW
npocpeccroHanbHo obpasosatensHoi nporpamMmbl 01.04.02 "MpuknanHas MatemaTvka U nHgopMaTuka
(MaTemaTtunyeckoe MOAeNMpPoBaHMe)" 1 OTHOCUTCS K AMCLMUMAMHAM Mo BbIGOpY.

OcsauBaetca Ha 2 kypce B 3 ceMecTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eAnHMLUaxX C yKkasaHueM KonimyecTsa 4acoB, BblOeNiIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatoLmxcs ¢ npenogasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboTy obyuaromxcs

O6was TpynoeMKOCTb ANCLIMNNHBI COCTABASET 2 3a4eTHbIX(ble) eAnHWL(bI) Ha 72 yaca(oB).

KoHTakTHas paboTa - 36 4aca(oB), B TOM Yucie nekuun - 0 4yaca(oB), npakTudeckme s3aHatus - 0 yaca(os), nabopaTtopHblie
paboTbl - 36 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTositenbHas paboTta - 36 4aca(os).
KoHTponb (3a4ét / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS ANCLUMANHBI: 3a4eT B 3 CEMECTPE.

4. CopepXaHue OUCLMMINHDBI (MOAYNs), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) C yKkasaHMeM OTBEA,EeHHOro Ha
HUX KONMYECTBa aKaf,eMMYeCcKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TeMaTM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl UCUMNINHLI / MX TPYAO0EMKOCTb CamocrtosiTenbHasi
N monyns Cemectp (B yacax) pa6ota
MpakTuyeckuelllabopaTtopHble
Jlekumn 3aHATUA pabortbl
Tema 1. NpuHUMMbI NOCTPOEHUS
1. MBK. 3 0 0 4 4
2.[Tema 2. TexHonorust OpenMP. 3 0 0 4 4
Tema 3. CynepkomnbioTepbl Tesla n
3. ANK-1M. 3 0 0 4 4
4.[Tema 4. TexHonorus CUDA. 3 0 0 4 4
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Mporpamma omcuunnuHel "CynepkomnbioTepHoe mogenuposaHue”; 01.04.02 "MpuknagHas matemartvka n uHgopmartmka”.

Buabl n yachbl
KOHTaKTHOM paboThbl,
Paspenbl pucumMnavHebl / WX TPyAOEMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jekunm 3aHATUA paboTbl
Tema 5. OpraHmsaums namsit
5. CUDA. 3 0 0 4 4
Tema 6. OnTuMmsaums
6. napannenbHoro koaa. 3 0 0 4 4
Tewma 7. [NapannenbHble anropuTMbl
7.|pewenHns 3apay BbIMUCINTENbHOM 3 0 0 4 4
3MEeKTPOANHAMYUKMN.
8.|Tema 8. TexHonorus MPI. 3 0 0 8 8
Toro 0 0 36 36

4.2 CopepxaHue gUCLUNIUHbI (MOAYNSA)
Tewma 1. NMpuHuunsl noctpoeHus MBK.

MNepeyeHb 3a8ay, ANs peweHns KOTOPbIX UCNOMNb3YI0T MHOMOMPOLIECCOPHbIE BbIMUCAUTENbHbIE KOMMNEKCbl. OCHOBHbIE
anemeHTbl MBK. lNMapannennam Ha ypoBHe AaHHbIX U Napannennam Ha ypoBHe 3aaad. OPdEeKTMBHOCTb NCMOb30BaHNS
MBK: nukoBas npon3BoANTENBHOCTb U OTHOLIEHNE NPOU3BOAUTENBHOCTL/CTOMMOCTL. 3akoH AMaana. Knaccudmkaums
®nuHHa. MawwrHbl ¢ 06lWei NamMaTbio U MaWWHbI ¢ pacnpeneneHHon namsToto. OCHOBHblE crocobbl obpaleHns K
namsaTn. CoBpeMeHHble CynepKOMMbIOTEPbI: OCHOBHbIE XapakKTepUCTUKMU.

Tema 2. TexHonorus OpenMP.

WNcTtopus cospgaHms texHonornm OpenMP. MrHumanbHble cpeacTea penakTnpoBaHus, KOMOUASLUM u 3anycka
napannenbHbix nporpamM. MNepeas nporpamma OpenMP. Kak onpenenntb HOMep HUTK 1 KONn4ecTBo HuTei. Obwwme n
yacTHble gaHHble. dupektuea #pragma omp parallel n ee onumun. PasnnyHble cnocobbl pacnapanienmBaHus LMKIoB.
ABTOMaTUYECKOE N py4yHOE pacnapannenusaHme. Yto takoe "peaykums”. MNapannenbHble cekumm. CUHXPOHU3aLUS.
MNepeMeHHble OKpYyXeHUs.

Tema 3. Cynepkomnbiotepbl Tesla n ANMK-1M.

Skckypeus B nabopaTtopmio CynepkoMmnbioTEPHOrO MOAENMPOBAHNS BOHOBbLIX MPOLECCOB Kadpepbl MPUKNALHOM
maTemaTuku. [leMoHCcTpaums BO3MOXHOCTeR cynepkomnbiotepos Tesla (Bnaoeokaptsbl NVidia) n AMK-1M (Hesasucumbie
npoueccopsbl). YaaneHHbln 4OCTYN K CyNnepKoMMbioTepy. SNeMeHTbl onepaumoHHon cuctembl Linux. Tunoeas 3apava -
pacnapannenvBaHue anropuTMOB PELIEHNS CUCTEM NMHENHBIX anrebpanyecknx ypaBHEHUIA.

Tema 4. TexHonorns CUDA.

WNcTopusa cozganmns texHonornm CUDA. MuHvManbHble cpeacTsa penakTMpoBaHus, KOMNUASLMN 1 3anycka
napannenbHbix nporpamm. MNepeas nporpamma CUDA. Camoe CnoxHoe - HATK, 6l0KU pelueTkm, CBSA3KU.
CneundgomkaTtopbl Bbi3oBa dyHKUMA. CuHTakcuc ocoopmneHus siopa v ero Boidos. O6paboTka MaccrBOB AaHHbIX:
pe3epBrpoBaHMe NamsATh, obpalleHne K 31eMEHTAM MAacCUBOB, NEPECHINKA AAHHBIX C XOCTa HA YCTPOWCTBO 1 0BpaTtHO.

Tema 5. OpraHusauus namsatm CUDA.

Buaobl namsatn CUDA: rnobanbHast namsitb, permucTpbl, nokanbHas namsiTb, pasnensemMas namMstb, KOHCTaHTHas NamsiTb,
TEKCTypHas namsatb. [prMepbl NCNob30BaHNSA pa3fensieMon NamMsaT 1 KOHCTAHTHOR namsaTtu. Nepsbie NomnbITKK
noakntoyeHns naketa OpenGL ons nocTpoeHus rpagouyecknx n3obpaxeHuii. Kak ncnonb3osarb penykumto. MNnoxve n
xopouwwe cnocobbl BbIMUCIEHUSI CKANSIPHOMO NPou3BeneHnsl 60MblUKX BEKTOPOB.

Tema 6. OnTMMM3aUMa NapannenbHOro Koaa.

MprHUMNBI ONTUMK3aLIMM NAPaNNENbLHOro Koga. YTo BaXHee - COKpaTUTb BPEMS BbIMOMHEHUS MPOrpaMMbl UK
9KOHOMUTb NamsATb Mol JaHHble? 1aMepeHne BpeMeH BbINONHEHUS NapanienbHol nporpamMmsl. [Npoeepka Ha owmnbkm
BPEMEHW BbINoNHeHNs. ONTUMM3aums MacCMBOB, pasMellaeMbix B rnobanbHoi namatn. O6bekTHOe NporpaMMmMpoBaHme
Ha CUDA: poctomHcTBa 1 HegocTatku. KoMnnekcHble nepeMeHHbIe 1 MaCCUBbI KOMMNEKCHbBIX YACET.

Tema 7. MapannenbHbie anropuTMbl peLleHUs 3a0a4 BblYNCIUTENbHOM 3/1IeKTPOANHAMUKM.

KpaTkoe BBELEHWE B BEINUCIMTENBHYIO 3NEKTPOLMHAMUKY. AHANN3 TUMOBbLIX aNrOPVUTMOB PELIEHUS 3a4a4 TEOPUM
pacnpocTpaHeHnst U oudopakLmm aneKTPOMarHUTHbIX BOJIH B BOJIHOBOAHbIX CTPYKTypax. MNepsas 3afaya - 3apavya
Ancopakumm aneKTPOMarHUTHOM BOMHbBI HA NMOMEPEYHOM 3KpaHe B MIOCKOM BONHOBOLE. Pa3nunyHbie cnocobbl mpoBepku
pe3ynbTaToB CYETa - OT BHYTPEHHER CXOAMMOCTY NPUBNUXEHHOrO METOAA A0 YCNOBUS HA rPaHNLLE C NMPOBOASLEN
MOBEPXHOCTHIO.

Tema 8. TexHonorua MPI.

WNctopusa cozgaHms texHonorum MPI. MuHuManbHble cpeacTsa pefakTMpoBaHms, KOMNUASUMK 1 3anycka napanienbHblx
nporpamm. Mepsas nporpamma MPI. lHuunanmsauns rpynnel napannensbHbix npoueccos. OnpegeneHne Homepa
npoLecca v konmyecTtsa npoueccos. Ownbky BpeMeHn BuinonHeHus. MNapannensHas obpaboTka MaccuBOB.

MpocTeiwuii obMeH coobiueHnsiMM. BoamoxxHble ownbkm npy nepeaaye naHHbIx. Hebnokumpytowwme yHKLMn obMeHa.
KonnektuBHbli 06MeH paHHbiMK. MpumMep: 3apadva Oupuxne ans ypasHeHus Jlannaca.
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Mporpamma omcuunnuHel "CynepkomnbioTepHoe mogenuposaHue”; 01.04.02 "MpuknagHas matemartvka n uHgopmartmka”.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHust Ajisi CaMoCTOATEeNbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas paboTa 00y4atolmMXcs BbINONHASTCS Mo 3a0aHWI0 1 NPY METOAMNYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U Ha BHeayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CamocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MOMHOCTbIO CaMOCTOSTENbHOE OCBOEHWE OTAENbHbIX TEM (pasnenos) AUCLUUMNANHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHol paboThl obydatowmecs YiTarT 1
KOHCMEKTUPYIOT Y4ebHYI0, Hay4yHyIo 1 CMPAaBOYHYIO NMNTEpaTypy, BbIMONHAIOT 3a4aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBATCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUUMIMHE.

OpraHunsauusi caMocTosTenbHO paboTbl 0ByHaroIWMXCs PErnaMeHTUPyeTCs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepaTypoii U SN1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKIOYAS:

Mopsiook opraHn3aumm n ocylecTBAeHNS 06pa3oBaTeNbHON NesTeNbHOCTM No 06pasoBaTebHbIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam crieumanmTera, nporpammam MarmcTpatypbl (YyTBepXaeH
npukasom MuHuctepctsa obpasosaHus u Hayku Poccuiickoin Pepepaunm o1 5 anpens 2017 roga Ne301)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBefeHMNA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOIrO obpasoBaTtensHoro yupexaeHns "KasaHckuin (MpuBonxckuii)
denepanbHblil yHMBepcutet”

MpaBmna BHyTPEHHEro pacnopsaka goefepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTeNbHOMO yYpeXx AeHNs
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblii yHUBEpCUTET"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonxXckoro) dhenepanbHOro yH1ueepcuTeTa
YyebHo-MeToAn4ECKNE MaTepuasl No aucumnInHe - www.abcpnb.ru

6. POHA, OLLEHOYHbIX CPEeACTB NO AUCLUUMNIMHE (MOAYNIO)

DOoHLO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYaEeT OLUEeHO4YHble MaTepualsibl, Hanpae/ieHHbIE Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWN, B TOM YMCIEe 3HAHWIA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OueHOYHbIe
cpencTea TeKylWero KoOHTponda 1 oueHo4YHble cpenctea I'IpOMG)KyTO'-IHOI7I arrecrtauumn.

B ¢hoHLe OUEeHOYHbBIX CPEACTB COLEPXUTCS Cneaytolas uHpopmMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMPyeMbIM peadynbTatam 0by4eHus o JMCLUNIMHE (MoLynio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLMIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKYM MO AMCUMNIVHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHEHUs 1 NpoLeaypbl OLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;
- KpUTEPWM OLIEHMBAHNS 015 KaXA0r0 OLEeHOYHOro CPecTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMbie K 0eiCTBUSIM 00yHatowmxcs,
IEeMOHCTPVPYeMbIM pe3dynibTaTtaMm, 3aaHns PasnnyHbIX TUMOB.

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

7. NepeueHb nuTepatypbl, HEO6XOAUMMON A1 OCBOEHUS OUCLUNUHBI (MOAynst)

OcBoeHUEe oucUMNAUHBI (MOSYNS) NPeLnonaraeT U3yYeHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbil.
NuTtepatypa MoxeT ObiTb AOCTYMHA 00yyalowWwmuMcs B OOHOM U3 BYX BapUaHTOB (M60 B 060MX N3 HKX):

- B 9NEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKkntoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayuHow 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHEeMeHTe MO YnMTaTENbCKMM BrneTam B COOTBETCTBUM C NpaBunamy nonb3oBaHus HayyHol 6GmbnnoTekoi.

ONeKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHUMOHHO 13 NoBoi TOUKM Npu BBEAEHNM 00yHaOWMMCS CBOETO NOMMHA 1 Naponst
OT NIMYHOrO KabuHeTa B cuctemMe "ONeKTPOHHbIA yH1BepcuTeT". Mpn MCNoNb30BaHMKN NevYaTHbIX M3aaHun BBINOTEYHbIN
ooHA AomKeH ObITb YKOMMIeKToBaH UMK M3 pacyeTa He MeHee 0,5 aksemnnsapa (ans obydyatowmxcsi no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxooro u3 n3gaHunini OCHOBHOM nuTepatypbl 1 He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTtypbl Ha Kaxaoro obyyatolerocs 13 yucna nuu, 04HOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHOM NTEpaTypbl, HEOOXOAUMOI A4/ OCBOEHNS AUCLUMAMHBI (MOOYNs),
Haxonmtcs B MNpunoxeHnmn 2 kK paboyeli nporpamMme oucuUmMnavHel. OH NOANEXUT OOHOBIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnapatensiMm anekTPOHHbIX U3LAHWIA U NPU N3MEHEHNM KOMMNNEKTOBAHNUS OOHA0B Hay4Hoi
6rnbnuotekn KdY.
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8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUSI AUCLIMMIUHDbI (MOOYNA)

Buknneamns - http://ru.wikipedia.org

VHTepHeT-nopTtan obpasosartenbHbix pecypcos no UT - http:/www.intuit.ru

VHTepHeT--nopTan pecypcoB No MateMatuyeckmm Haykam - http://www.math.ru/
WHTepHeT-nopTan co ctatbaMm No anroputMmrke 1n nporpammmposaHuto - http://algolist.manual.ru/
VHTepHeT-pecypc No nctopum KOMNbOTEPOoB - http://www.computer-museum.ru

9. MeToguyeckme ykasaHus pisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKkoMeHpaLmm

nabopaTopHbie| Mpu BbiNonHeHUK nabopaTopHbiX paboT HeobXxoAMMO MCNONb30BaTb TEOPETNYECKUIA MaTepuarn,

paboThbl Ilenatb CCbINIKM Ha COOTBETCTBYIOWME TEOPEMbI, CBOWCTBA, oopMynbl 1 Np. PeweHne 3anay
nsnaraeTcs NogpobHO 1 COOEPXUT HeOOXOAUMbIE NOSICHUTENbHbIE CCbINKMW. Tekylune 3anaHns Ha
nabopatopHble paboThbl BbIOAOTCS KaX 4yl Hedeno Ha NPaKTMYeckoM 3aHaTun. iHanenoyansHble
IloMallHWe 3aaHns BblOAOTCSA HA NPaKTUYECKNX 3aHATUSX B HAaYane n3ydYeHns CooTBETCTBYHOWMX
Tem.

camocTos- | MisydeHne maHHOro kypca npegycmatprBaeT CUCTEMATUYECKYIO CAMOCTOSTENbHYIO paboTy CTYAEHTOB

TenbHas HaL TEOPETUYECKMM MATEPVANOM, TEKCTAMU PEKOMEHLOBAHHbIX YH4EOHNKOB U y4ebHbIX Nocobui;

paboTa pa3BuTME HABLIKOB CAMOKOHTPONS, CMOCOBCTBYIOWMX MHTEHCUDMKaLUMK y4eBHOro npouecca.
CTyneHTaMm cnepyet CTPEMUTLCA K aKTUBU3ALMU 3HAHWIA HA 3aHATUSX MO LPYrMM
€CTECTBEHHO-HAYYHbIM OUCLMMANHAM, CBA3AHHBIM C faHHbIM KypCOM. OCHOBHOW LiENbIO
CaMOCTOSATENbHbIX 3aHSATUIA N0 AaHHOMY Kypcy siBNSieTCs yriybneHHoe n3y4eHne OCHOBHbIX
MPUHLMMNOB NOCTPOEHUS NPUBAMXEHHBIX CXEM, KOTOPbIE UCMOMbL3YIOTCS NPU annpoKcuMaumm
rPaHWYHbIX 3a8a4 NS AMgdepeHLManbHbIX YPaBHEHUIA U MHTErPanbHbIX ypaBHeHWiA. Mpu
MOArOTOBKE K KaX4OMY 3aHSTMIO Heobxoammo obpaTtnTbes K y4ebHoMy nocobuto. Heobxonmmo takxe
N3Y4nTb INTEPATYPY Y UHTEPHET-UCTOYHWKU NO AAHHOW TEME, YTOObI YTOUHNTL ONPEenENeHus,
(POPMYMPOBKU OCHOBHbIX PE3YNbTATOB, HAWTW aHaNorv pelaemMbimM 3a4a4am 1 BbIMOfHSEMbIM
ynpaxHeHusim. MNpwn paboTe ¢ npuMepamu HEOBXOANMO CTPEMUTBLCS HE TOMBKO K Y3HABaHMIO
anropuTMa peLleHns Kax oo KOHKPETHOM 3aaa4n, HO U K NOHUMAHUIO Lenn ero ynotpebneHns B
LAHHOM KOHTEKCTE, (PYHKLIMOHANBHOM Harpyaku, KOTOPOI faHHbIl NpuMep obnanaer.
CamocTosiTenbHas pabota no U3y4eHuto Kypca npennonaraeTt BHeayauTopHyto paboTty. Otanbl
BbINOSIHEHNS caMocTosATeNbHbIX paboT: 1. MpocMoTp yuebHOro nocobus 1 pekoMeHayeMoii
nuTepatypbl N0 TemMe 3anaHus. 2. CocTaBneHne pestoMe NPOYMTaHHON rnasbl COOTBETCTBYIOLWENO
pasgena pekoMeHLyeMoro TEOPETMHECKOrO NCTOYHMKA UnKn yuebHuka. 3. BeinonHeHue 3apaHnii no
TEME U X KOMMEHTPOBAHME.

3avet Mpwv noaroToBke K 3a4eTy obyyaloleMycsl PEKOMEHAYETCS COCTABMTb MiaH npoLecca NnoaroToBKy,
BK/IlOYAIOLWEN N3y4YeHne, MOBTOPEHNE, CUCTEMATM3aLNIo, Nornyeckyio 06paboTky matepuana, aHanms
MONy4YeHHOM MHGPOPMaLIMei C BbISBNIEHNEM BO3MOXHbIX CNIEACTBUIA U HESIBHBIX CBOMCTB 0O BEKTOB,
COCTaBNEHNEM CMINCKA BO3MOXHbIX OOMONHUTESNbHBIX BOMPOCOB 1 3a4aHuiA, MOArOTOBKY K
BbIMO/IHEHWIO NPaKTUYECKNX 3a4a4 No TeMaMm AMCLUMIVHBI.

10. NMepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMM, UCMOJNb3YeMbIX NMPU OCYLLECTBIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Moayno), BKJaouYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBLHOrO NpoLecca no
LUCUMNAMHE (MOLYNI0), BKNOYAS NepeyeHb NPorpaMMHOro obecrneyeHns n HGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnncaHue matepuanbHO-TeEXHUYeckon 6a3bl, He06XO0ANMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npouecca no gucuuniavHe (Moaynto)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLlecca no AucuunavHe (Moaynio) BKntoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0OYYaIOLWMXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbs) 1 OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MIOUYEHMUS K ceTn "VIHTepHeT" 1 obecriedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY,

YyebHble ayamMTopun 4Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELManM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp 4Ns pacrnedyaTtky pasaaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayoutopusi.
KomnbioTepHbIi knacc.
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12, Cpeﬂ,CTBa apgantauumv npenogasaHusl ogUCUNMNIUHDbI K I'IOTpeﬁHOCTﬂM 06y'-|arou.|.uxca UHBaNUQooB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

npl/l Heobx0OMMOCTV B O6p33083TeﬂbHOM npouecce NpuMeHsaTCa cnegyowme MetTodbl U TEXHONOrnn, obneryatouwue
BOCMpUATME UHpopMaLnUm 06y‘-Ia}OLIJ,I/1MI/ICFI nHBanngamn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMIU 300P0BbA:

- cO3aaHve TEKCTOBO BEPCHM NOBOro HETEKCTOBOrO KOHTEHTA ANS €0 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbIE (POPMbI, yO0OHbIE NS PA3NNYHbIX NOfb30BaTENEN;

- CO3[aHne KOHTEHTA, KOTOPbI/i MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX UK CTPYKTYpb,
npenycMoTPeTb BO3MOXHOCTb MacwTabypoBaHus Tekcta u n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNpaBieHNs KOHTEHTOM C KnaBuatypbl;

- CO3[aHve BO3MOXHOCTEW AJis 06y4atoLmMxcsl BOCIPUHUMATb OLHY M Ty XX€ MHOOPMaUMIO U3 PasHbIX MCTOYHIKOB -
Hanpumep, Tak, 4Tobbl NMMLA C HAPYWEHWUAMI Clyxa NOoNMyyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayamanbHo;

- NPVYIMEHeHNe NPOorpaMMHbIX CPeACcTB, obecneymBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUI, OOPMUPYEMBIX
OMCLMMIMHOM, 3a CHET aNlbTepHATUBHbBIX CNOCOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTopuii U CUMYNSILIMOHHBIX
TEXHONOIMIA;

- MPUMEHEHNE OMCTaHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOIMIA 4f1s Nepeaayn MHGOPMaLun, OpraHn3auun pasnmnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboThl 0By4arolwerocs ¢ npernonasaTteneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTyT
ObITb NCNONb30BaHbI A1t MPOBEAEHNS BUPTYabHbIX NEKLUIA C BO3MOXHOCTbIO B3aIMOLENCTBUS| BCEX YHAaCTHUKOB
OUCTaHUMOHHOIO 06y4eHUst, NPOBELEHUS CEMUHAPOB, BbICTYM/IEHUS C AOKNALaMU U 3aLMTbI BEIMOSHEHHBIX pabor,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEeKTUBHOM paboThl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA 4N OpraHnu3aLmmn OopM TEKYLLETO U MPOMEXYTOYHOMO
KOHTpOns;

- yBenndeHne npononxXmnTenbHoOCTh coayn 06y'-|a+ou4v|M09| MHBANMOOM UNN NNLIOM C OrpaHU4eHHbIMN BO3SMOXHOCTAMA
300p0BbSA hopM I'IpOMe)KYTO‘-IHOI7I arTectaunm nNno OTHOLWEHUIO K yCTaHOBﬂeHHOI7I NPOAOIXXUTENIbHOCTUN NX caa4vun:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm ak3ameHa, NPoBOAMMOrO B MUCbMEHHOI popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXNUTENBHOCTU MOArOTOBKM 06y4Yatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowWerocs npu 3awmTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsaMm @IrOC BO n yuyebHbiM nnaHom no Hanpasnenuto 01.04.02
"MpuknagHasa matematuka n nHgopmatuka" n marnctepckor nporpamme "MaTtemaTnyeckoe MmogenmposaHue”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.05.01 CynepkomrboTepHOe MoaennpoBaHme

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne noarotosku: 01.04.02 - MNpuknagHas matematuka n nHdopMaTtuka
Mpodchunb noarotoskun: MaremaTnyeckoe MogenMpoBaHue

KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

1. MnewmHckuin H.B. MHoronpoueccopHbie BblYUCAMTENbHbIE KOMMNEKCHI. TEXHONOrMM napanienbHoro
nporpammnpoBaHus: Y4yebHoe nocobue / H.B. MnewwnHckuin, .H. MnewwnHckuii . - KazaHckuii doeaepanbHblii
yHmBepcuteT, 2018. - 80 c. Pexwnm goctyna:

http://dspace.kpfu.ru/xmlui/bitstream/net/118048/-1/F_mcc18a.pdf

2. ®epnotos W.E. Mogenu napannensHoro nporpamMmmpoBanus: Mpaktudeckoe nocobue / depotos U.E.
M.:CONOH-Mpecc, 2017. - 392 c. Pexwnm pocTyna:

http://znanium.com/bookread2.php?book=858609

3. Makcumos H.B. Apxutektypa 9BM n BbluucnutenbHbix cuctem: Yuebruk / H.B. Makcumos, T.J1. MapTbika, UN.A.
Monos. - 5-e n3g., nepepab. u pon. - M.: ®opym: HALL MIHDPA-M, 2015 - 512 ¢. Pexunm goctyna:
http://znanium.com/bookread2.php?book=492687

JononHutenbHasa nuTteparypa:

1. ®epotosa E. J1. MpuknagHble MHOPMaLMOHHbIE TexHonorun: YyebHoe nocobue / E.J1. ®enoTosa, E.M. MopTHOB. - M.:
na ®OPYM: HNLU NHDPA-M, 2013. - 336 c. Pexunm goctyna:

http:/znanium.com/bookread.php?book=392462

2. Napaukosckuin B.W. Linchposast o6pabotka curHanos: Mpaktnueckoe nocobue YuebHoe nocobue / Maaavkosckuii B.U.
- M.:CONOH-Tp., 2014. - 766 c. Pexxum goctyna:

http://znanium.com/bookread2.php?book=883840

3. Tymakos, [.H. TexHonorusi nporpammmpoBaHus CUDA: yuebHoe nocobue / O.H. Tymakos, [.E. YnkpuH, A.A. Eropues,
C.B. lNonoycos. - KasaHb, M3n-Bo KasaHckoro yHueepecuteTta, 2017. - 112 ¢. (ISBN 978-5-00019-913-8) Pexwum pgocTyna:
https://shelly.kpfu.ru/e-ksu/docs/F244581044/Tekhnologiya_programmirovaniya_ CUDA.pdf
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.05.01 CynepkomrboTepHOe MoaennpoBaHme

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 noarotoskun: Maremarnyeckoe MogenMpoBaHue

KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

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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