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Mporpamma gucumnnunHel "YucneHHble metoabl B gomsnke"; 03.04.02 "dusunka".

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 gucumnnunHel "YucneHHble metoabl B gomsnke"; 03.04.02 "dusunka".

Mporpammy oucumnnuHel paspaboTan(a)(u) Jibicoropckuii FO.B. ; poueHT, k.H. HeponekuH O.B. (Kadenpa obiel
douaukn, OtaeneHne guaukn), Oleg.Nedopekin@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

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

LWndop PaclumndppoBka
KOMMeTeHLu npuobpeTtaeMoi KOMNETEeHLUN
OK-1 CNOCOBHOCTbIO K aBCTPaKTHOMY MBbILWEHNIO, aHANN3Y, CUHTE3Y
OK-3 rOTOBHOCTbIO K CAMOpPasBUTUIO, Camopeanm3aumnm, NCnonb30BaHMI0 TBOPYECKOro
noteHumana
OrikK-3 CMNOCOBHOCTBIO K aKTMBHOI coLmanbHOM MOBMIbHOCTU, OpraHn3aumm
Hay4HO-UCCNeaoBaTeNbCKMX U MHHOBALUMOHHBIX paboT
OrikK-4 CNocobHOCTbIO aaanTUPOBaTbCs K MBMEHEHUIO HAYy4YHOrO Npodonns cBoe
NpodeccnoHanbHom 0essTeNbHOCTW, COLMOKYNbTYPHbIX U COLManbHbIX YCNOBUIA
nesTenbHOCTU
OrK-5 CNoCOOHOCTbIO UCMONb30BaTh CBOOOAHOE BRaJeHue

NPOgECCMOHANBHO-NPOUNNPOBAHHBIMUA 3HAHNSIMW B 0ONACTU KOMMbIOTEPHBIX
TEXHONOMUIA ANs pelleHns 3a8ay NpodoeccnoHanbHoM OeATENbHOCTY, B TOM YiCne
HaxO4sWMXCS 3a Npefenamy HanpasneHHOCTW (MPodouns) NOArOTOBKM

MK-1 CMOCOBHOCTbLIO CAMOCTOATENBHO CTaBUTh KOHKPETHbIE 3a4a4M HayYHbIX
ccnenoBaHUii B 06nacTy PU3NKKU 1 pellaTb UX C MOMOLLbIO COBPEMEHHOM
annapaTtypbl U MHOPMALIMOHHbIX TEXHONOMWI C MCMONb30BaHNEM HOBELIEero
0TEUECTBEHHOro 1 3apy6exXHOro onbiTa

MK-3 CMOCOBHOCTbIO NPUHMMATL y4acTue B pa3paboTke HOBLIX METOLOB Y METOANYECKMX
MOOXOLO0B B HAYYHO-MHHOBALMOHHBIX NCCNEA0BAHUSX U
NHXEHEPHO-TEXHONOMMYECKON LeATENbHOCTU

MK-5 CNocoBHOCTbIO MCMNONb30BaTb HABBIKU COCTABNEHNS 1 OCPOPMNEHMS]
Hay4YHO-TEXHWYECKOW NOKYMEHTaLMW, Hay4HbIX 0TY4ETOB, 0630pOB, [OKNa40B U
cTaTten

Obyuatolpmincs, 0OCBOMBLUNIA LUCLUMANHY (MOOYNb):

JonxeH 3HaTb:

AnropvTMbl peleHns OCHOBHbIX 3a4a4 KOMMbIOTEPHON COU3NKU
JonxeH ymeTb:

COCTaBNATb N ONTUMN3NPOBATb NPOrpamMmbl pelleHnsa OCHOBHbIX 3anay KOMI'IbIOTepHOI7I pursukn
OLIEHNTb TOYHOCTb pelleHnd

JlonxeH BnageTb:

OCHOBHbIMI MakeTaMy NporpamM pelleHns MaTeMaTmyeckmx 3aagad, bubnuotekamy NpyknanHbIX NPorpamM,
MeToAamm napaniesibHoro NporpaMM1MpoBaHmst

JlonxxeH 0eMOHCTPNpPOBaTbL CNOCOBHOCTL 1 FTOTOBHOCTb:

K OanbHerweMy 0by4eHunto

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkNtodeHa B pasgen "B1.B.AB.3 OucumnnuHbl (Mogynn)" OCHOBHON NpOheCCUOHANBHOW
obpasosatenbHoi nporpammbl 03.04.02 "dusuka (TeopetTudeckas u MaTemMatTuyieckasl ounsrka)" u 0THOCUTCS K
OUCUMNHAaM no BbIGopYy.

OcBauBaeTcs Ha 2 Kypce B 3 CEMECTpe.
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Mporpamma gucumnnunHel "YucneHHble metoabl B gomsnke"; 03.04.02 "dusunka".

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYeCcTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUI) U HA CAMOCTOSAITENIbHYIO
paboty obyuaromxcs

Obwas TpyLoeMKOCTb AUCLMUMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuUL(bl) Ha 72 Yaca(oB).

KoHTakTHasi paboTa - 28 yaca(os), B TOM 4ucne nekuun - 14 yaca(os), npaktnyeckme 3aHsTus - 14 yaca(os),
nabopaTtopHble paboTbl - 0 yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocTtositenbHas paborta - 44 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONSA ANCLUMNIUHLIL: 3a4eT B 3 CEMECTpE.

4. CopepXxaHue OUCLUNNUHbI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMnyeckmx yacos v BuaooB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOOYNI0)

Buabl 1 yachl
KOHTaKTHOW paboTbl,
Paspenbl oucumnnmvHbl / WX TPyAOEMKOCTb CamocrosiTenbHasi
N monyns Cemectp (B yacax) pa6ota
MpakTuueckuellabopaTtopHble
Jlekumm 3aHATUA pabortbl
Tema 1. OCcHOBbI MaTEMATNYECKOrO
1. MOOEeNNpPOBaHMNS. 3 4 4 0 10
Tema 2. 3agayn, npusogsaume K
ondodpepeHumanbHbiM 1
2. WHTEerpasnbHbIM ypaBHEHUSIM U s 2 2 0 10
YMUCNEHHbIE METOLbI UX PELEeHWs.
Tema 3. Meton MoHTe-Kapno B
3. cpuramKe. 3 2 2 0 8
4.[Tema 4. MapMOHUMYecKkuin aHanms 3 2 2 0 8
Tema 5. CoBpeMeHHble MeToapl
5. ONTUMUN3ALIMN BLIYNCIIEHWIA. 3 4 4 0 8
Ntoro 14 14 0 44

4.2 CopepxaHue aucCUUMIUHLI (MOBYNS)
Tema 1. OCHOBbI MaTEMaTM4E€CKOro MOAENUPOBaHUS.

OcHoBHble aTanbl MaTeMaTn4yeckoro MogennpoeaHus. CosgaHve matemMatudeckon mogenu. MNpunbnnxeHHbl xapaktep
matemaTtn4eckol Mmooenu. Peanusaumns matemaTtnyeckor mogenu. MorpelwHocTn MaTeMaTm4eckoro MoaenMpoBaHus.
HeycTtpaHnmasi norpelHocTb (MorpewHocTb Moden) 1 yecTpaHuMas NorpPewHocTs (MOrpeLwHoCTb YUCIEHHOrO MeToaa
MOrPELHOCTb BbIYUCTUTENBHAS).

Tema 2. 3apgauu, npuBoasime K oudodpepeHUnanbHbIM U UHTErPanbHbIM YPaBHEHUSIM U UMCTIEHHbIe MeToabl UX
peLueHus.

YncneHHble MeToAbl peleHns 3aaad, NPMBOASLWMX K PasnMyHbIM TUMaM ypaBHEHW B YaCTHbIX NPOM3BOAHbIX.
YncneHHble MeToAbl peleHns 3aaad, NPMBOASLWMX K PasnnyHbIM TUMaM UHTErpanbHbIX ypaBHeHWA. KoppekTHble n
HeKOppeKTHble 3a8ayn. YCTOMYMBOCTb pelweHnid. MpenenbHble Lnknbl 1 6ugpypkaums. CTpaHHble aTTpakTopbl. 3anaya
®depmu-NacTa-Ynama. HenvHelHoe BonHoBoe ypasHeHne KopTesera n ge ®pusa. COnMTOHbI.

Tema 3. Meton, MoHTe-Kapno B cousuke.

Mpobnema pacyeta MHOTOMEPHbIX MHTErPANoB 1 MHOrOKPaTHLIX CyMM. PacyeT uHterpanos metonom MoHte-Kapno.
"eHepaTopbl cnyyanHbix yncen. CtoxacTnyeckas ontuMmaauns. ViamHrosa mogens. MpunoxeHus B 3agayax
PVHaHCOBOW MaTtemaTtuku.

Tema 4. MlapMOHNYECKUIA aHaNU3

BuicTpoe npeobpaszoBaHme Dypbe. MeTton MpoHu. Lindposoe counbTpaums. Teopust n npakTmka
BenBneT-npeobpasoBaHns

Tema 5. CoBpeMeHHble MeTo4bl ONTUMWU3ALLMMN BblYMCIEHUMA.

TexHonorns napannenbHOro NporpaMMMpPoBaHus B cuctemax ¢ obweli namsteto ? ctaHoapT OpenMP. KnacTtepHble
BbIYMCNEHUS (NporpamMmHblin nHTepdperic MPI). ObnayHble BbluMcneHus. Vicnonb3oBaHue rpadouyeckmx NpoLeccopos
ONs MaTemMaTn4eckmx BblHUCIEHNIA.

CtpaHnua 4 13 9.




Mporpamma gucumnnunHel "YucneHHble metoabl B gomsnke"; 03.04.02 "dusunka".

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

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyﬂIO)

®DOHL OLIEHOYHbBIX CPEACTB MO AUCUMNANHE (MOAYNIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HaNpPaBneHHbIE HA MPOBEPKY
OCBOEHWS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/HOYAET OLEHOYHbIE
CpeLCTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHON aTTecTaumm.

B dpoHIe OLeHOYHbIX CPeACTB COAEPXUTCS creayiolas UHpopMauums:

- COOTBETCTBME KOMNETEHLUIA MNaHUPYEMBIM pe3dynbTatam 06y4eHus No JUCLUMNAMHE (MOLYNIo);

- KpUTEPWM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AMCUUNAVHE (MOLYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHNBAHNS LS KaXA0ro OLEeHOYHOro CpencTBa;
- KPUTEPVMN OLIEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPencTBa;

- coaepXxaHume oueHO4YHbIX CpencTBs, BKOYas TpeéoBaHI/IFI, npegbsasnsaemMble K OEenCcTBuAM o6yqa|ou4v|xc9|,
OEMOHCTPUpPyeMbIM pe3ynbTataM, 3adaHns pas3/indHbIX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoauTcs B MpunoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON AN OCBOEHUS AUCLUN/INHBI (MOAYNS)

OcBoeHue gucumnanHbl (Moayns) npeanonaraeT M3yYeHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepatypbl.
NuTtepatypa MoxeT ObiTb AOCTYMHa 0by4aloWmnMcs B 0AHOM U3 ABYX BapuaHToB (NGO B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUAE - YEPES IANEKTPOHHBLIE OUONMOTEYHBIE CUCTEMBI HA OCHOBaHMM 3ak/o4eHHbIX KDY noroBopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUU C Npasunamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO 13 NtoOOI TOYKM NpY BBELEHMM 0OYYaOLWMMCS CBOEMO NIOrMHA 1 Napons
OT JIMYHOTrO KabuHeTa B cUCTEME "ONEKTPOHHBIA YHUBepcUTeT". Mpn MCNONb30BaHMK NEYaTHBIX M30AaHUA BBNNOTEYHDbI
oOHA, OOMXKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTta He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no dProC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepartypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nMTepaTypbl Ha Kaxaoro obyyarowerocs n3 yucna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWNS AMCUMNAMHBLI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnmHbl. OH NOANEXMNT OBHOBAEHMIO NMPU N3MEHEHNM YCNOBUIA
noroeopoB KDY ¢ npaBoobnagatensiMm anekTpPoHHbIX U34aHWIA U NMPU N3MEHEHUW KOMNIEKTOBaHNS ooHA0B Hay4Hoi
6unbnuotekn Ky,

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONS
OCBOEHUSI AUCLIMMIUHDbI (MOOYNA)
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Bubnnoteka MPI - http://www.dmoz.org/Computers/Parallel_Computing/Programming/Libraries/MPI/
BelBneT-aHanna: 0CHOBbI TEOPUM U MPUMEPbI NpUMeHeHns - hitp://ufn.ru/ru/articles/1996/11/a/
Buknnenus - wikipedia.org

MapanennbHoe nporpammuposaHune cant MIY - http://parallel.ru/info/parallel

Cneudpmkauuns OpenMP - http://openmp.org/wp/

9. MeToaunuyeckue yKa3aHunsa pnsa o6yqa|ou.l.uxc9| no OCBOEHUIO OUCLUUIJIUHDI (MO,D.yﬂSl)

OCHOBHbIM METOOM CaMOCTOATENbHOM pa6OTbI ABNAETCA COCTaBeHne KOMMNbOTEPHbIX NMporpamMm un peweHne Ha HUX
pasnuyHbIX U3nNYecknx 3anad.

Lns HanncaHusi KOMMbIOTEPHBIX MPOrPaMM MOXHO NONb30BaATHCS NMOOBIM S3bIKOM NporpamMMmpoBaHns. s
pacnapannenvBaHust UCMOMHEHNS NPOrpaMMbl

MOXHO Nonb3oBaTbcs NtobbIM nakTom MPI, ecn He06X0AMMO MOXHO cKayaTb ANs UCNONb30BaHWs HecnnaTHyo
6unbnuoteky MPICH.

BxogHble gaHHble OOMXHbI YNTATbCS nporpaMM0|7| M3 cneunanbHbIX TEKCTOBbIX cpa|7|nos.

XenatenbHo NPOBEPUTL NPOrpamMMbl Ha MPOCTbIX BXOAHbLIX AaHHbIX JOMYCKAOWMX aHanMTM4eckoe pelleHne u ois
KpanHUX cny4aes BXOAHbIX NapamMeTpoB (HONb, 6ECKOHEYHOCTb).

MonrotoBka k 3a4eTy MO OCBAMBAEMON LUCLWMNIVHE BELETCS MO YCTAaHOBNEHHOMY CMMCKY BOMPOCOB, BblAaBaeMoMy
MarvcTpaHTam npernoaaBaTeneM He No3xXe YEM 3a LBe Hefenuv A0 AaThl caauun sk3ameHa. Kax bl MarncTpaHT nonyyaet
Ha 9Kk3aMeHe BUneT ¢ OOHMM BOMPOCOM MO NPOAEHHOMY MaTepuany U roTOBUT Ha HUX NMCbMEHHBIV OTBET B TeueHue 40
MuHyT. Caya ak3ameHa NpovcxXoauT B YCTHOM chopMe, B Cly4ae HeobxoAMMOCTY NpenofasaTenb NMEET NpaBo 3a4aBath
LOMOJHUTENbHbIE BOMPOCHI Ha NtoBYI0 NPOALEHHYI0 TEMY AMCUMNNVHLL. [epen ak3ameHoM ByneT npoBeneHa
KOHCY/bTauus.

10. NMepeyeHb MHCGOPMALMOHHBIX TEXHONOTMI, UCMOJb3YEMbIX MPU OCYLLECTBIIEHUN 06pa30BaTe/IbHOro
npouecca no gucuunianHe (Moayno), BKOUYas nepeyeHb NporpaMMHOro obecrneyeHust U MHGOOPMAaLLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALIMOHHBIX TEXHONOI WA, MCMOMb3YEMbIX NMPU OCYLEeCTBNEHU 06pa3oBaTeibHOro npoLecca no
OMCUMMMHE (MOAYNto), BKIOYAs MepeyeHb NporpamMMHOro obecrneyeHns n MHGOPMAaLMOHHbBIX CMPABOYHbIX CUCTEM,
npeacTasneH B MpunoxeHun 3 k paboyei nporpamme AUCUUNANHBI (MOAYNS).

11. OnncaHue matepuanbHO-TeEXHUYecKkon 6a3bl, HEO6XOANMMOW ANs OCYLLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npouecca no gucuuninHe (Moayno)

MatepuanbHo-TexHN4Yeckoe obecneyeHne 0bpas3oBaTenbHOrO NpoLecca no LUCLMMAMHE (MOLYNIo) BKNIOYAET B cebst
cnenywuwmne KOMNOHEHTbI:

MomelleHnst ofisi CaMOCTOSITENbHOM PaboTbl 0BY4aWUXCS, YKOMMNIEKTOBAHHbIE CMELUann3npoBaHHoi Mebenbto (CToNbI 1
CTYNbs1) 1 OCHALLEHHbIE KOMMbIOTEPHOM TEXHUKOW C BO3MOXHOCTbIO MOLKIIOHEHMUS K ceTu "MIHTepHeT" 1 obecrneyeHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTencHyio cpeny KDY.

YyebHble ayamTopun 0N KOHTAKTHOW paboThl C NpernoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMANnM3nPOBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp AN pacrnedatku pa3naToyHbIX MaTepranos.

MynbTMeguiiHas ayoutopus.

KomnbloTepHbIii knacc.

12. Cpe,llCTBa ajantauuvm npenogasaHusa oUCUUM/INHDbI K I'IOTPEGHOCTHM 06yl-|a|ou.|,v|x05| WHBaANINOOB U NAL, C
orpaHn4eHHbIMXU BO3MOXHOCTSAMU 300POBbSA

npl/l Heobx0aMMoCTN B 06pasoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatowue
BOCMpUATUE UHPpOopMaLnUm o6yqa+ouw|Mv|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMIN 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LIS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe AN pa3nnYHbIX NONb30BaTene;

- CO30aHNe KOHTEeHTAa, KOTOprIZ MOXHO NpencTaBuTb B pa3/InyHbIX BUOAX 6e3 noTtepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTaél/IpOBaHI/Iﬂ TeKCcTta un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHVe BO3MOXHOCTEW AJis 06y4atoLmMXCsl BOCMIPUHUMATL OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
HarnpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMI CyXa NOMyYani MHGOPMALIMIO BU3YaribHO, C HAPYIUEHWSIMU 3PEHUS -
ayananbHo;

- MPVMEHEHVEe NPOrpaMMHbIX CPeacTB, 06ecneymBaroLLVX BO3MOXHOCTb OCBOEHNS! HABBIKOB 1 YMEHWIA, oOpMUpPYEMbIX

OVUCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX nabopaTopuin  CUMYNSLNOHHBIX
TEXHONOMIA;
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauunmn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOI\/'I KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIE MOTyT
6bITb MCMONb30BaHbI AJ15 npoeeneHunsa BupTyanbHbIX NeKuMin ¢ BO3MOXHOCTbIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, nposeneHns CeMmMHapoB, BbICTYMJIEHNA C AoKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHmnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 41 OpraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npogonxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mcs| MHBaANNMOoOM Unn nnMUoM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hopM I'IpOMe)KYTO‘-IHOI7I arrectauumm no OTHOWEHUIO K YCTaHOBﬂeHHOIﬁ NPOAONIXUTENIbHOCTU NX Coa4qu:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON POpMeE, - He Bonee YeM Ha 90 MUHYT;

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

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

Mporpamma coctaeneHa B cooteeTcTBMm ¢ TpeboBaHnamMm ®rOC BO n yyebHbiM nnaHom no Hanpasnenuto 03.04.02
"dunsnka" n maructepckom nporpamme "Teopetnyeckas n matemaTnyeckas omamka".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
E£1.B.[1B.3 HYncneHHble MeToab! B ¢ouauke

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noarotosku: 03.04.02 - dursuvka

Mpodomnb noarotoskun: Teopetudeckas n marematnyeckas usmka
KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:

1. Demnposuy, B.MN. YicneHHble meTonobl aHanm3aa. MpubnvxeHue dyHKUNA, oudgepeHumanbHble 1 UHTerpasnbHbIe
ypaBHeHWsi [OnekTpoHHbIN pecypc] : yueb. nocobue / B.M. Oemnposuy, M.A. MapoH, 9.3. lysanosa. - SnekTpoH. faH. -
CaHkT-leTepbypr : laHb, 2010. - 400 c. - Pexum gocTtyna: hitps://e.lanbook.com/book/537. - 3arn. ¢ akpaHa.

2. Heponekunn O.B., Nuicoropckuin KO.A., MNetposa A.B. Beegeruve B
nonb3oBatenbckuii uHtepdpeinc MedeA(c) (yd4.-meton. nocobue). [ONeKTPOHHBI
pecypc] / - 2011. - KasaHb. - KMPY.

http://kpfu.ru/publication?p_id=39725

OP KoYy

3. NopuwHes, C.B. KomnbiotepHoe MoaenuposaHue cusndecknx npoueccos B nakete MATLAB. + CD [OnekTpoHHbIN
pecypc] : y4eb. nocobue - nekTpoH. aaH. - CaHkT-Metepbypr : laHb, 2011. - 736 c. - Pexum poctyna:
https://e.lanbook.com/book/650. - 3arn. ¢ akpaHa.

JononHutenbHasa nuteparypa:
1. MpowwH, FO.H. YucneHHble MeToabl M MaT.MO4ennpoBaHue: JIeKLMOHHbIN
matepuan. [9nekTpoHHbii pecypc] / KO.H.MpowwnH, C.K.CalikuH, P.I".JeMnHoB -
KasaHb, KPY, NHcTuTyT Dnsnku, 2010. - 330 cnaiioos.
http://mrsej.ksu.ru/pro/pdf_10/ChMMM_all_10.pdf
OP Koy

2. N6parmmos, .M. OcHOBbI KOMNbIOTEPHOro MOAENNPOBAHNS HAHOCUCTEM [DNEeKTPOHHbIN pecypc] : y4eb. nocobue /
.M. N6parumog, A.H. Koswos, K0.d. Hazapos. - 9nekTpoH. aaH. - CaHkT-MNeTtepbypr : JlaHb, 2010. - 384 ¢. - Pexum
noctyna: https://e.lanbook.com/book/156. - 3arn. ¢ akpaHa.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
E£1.B.[1B.3 HYncneHHble MeToab! B ¢ouauke

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

Hanpasnenue nogrotosku: 03.04.02 - dusumka

Mpodomnb noarotoskun: Teopetudeckas n marematnyeckas usmka
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
NapatenbcTBa "JlaHb" , OCTYN K KOTOPO NnpenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkNtoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUUN MEPUOLNYECKUX U3OAHUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
NapatenbcTea "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCVUManbHOMY KONMYECTBY NMPOMUIbHBIX HANpPaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKMX Y CMEXHbIX MPaB.
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