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Mporpamma oucuunnmHbl "KoMnbloTEPHOE MOAENNPOBaHNE ANHAMUYECKMNX MPOLIECCOB B MPUPOAHbIX cpenax”; 05.04.06 "Skonorus un
npupoaononb3oBaHne”.

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 oucuunnmHbl "KoMnbloTEPHOE MOAENNPOBaHNE ANHAMUYECKMNX MPOLIECCOB B MPUPOAHbIX cpenax”; 05.04.06 "Skonorus un
npupoaononb3oBaHne”.

Mporpammy nucuunnuHel paspabotan(a)(vn) 3asenyownii kagoenpoi, a.H. (npodeccop) 3apunos W.X. (kadenpa
MOLENNPOBaHUSA 9KONOTMYECKMX CUCTEM, OTAENeHne akonornm), Shamil.Zaripov@kpfu.ru ; 3amecTuTens AnpekTopa no
obpaszoBatenbHoi nestensHocT KocteprHa E.A. (oupekTopaT MHCTUTYTa 3KONOrUm U NPUPOAONonb30BaHus, MIHCTUTYT
3Konoruu n npupoaononb3osaHus), Ekaterina.Kosterina@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ybTaToB 06yyeHUst No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIMN BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth cneayowmnmMy KOMNEeTEHUUAMU:

LWndop PacwumndppoBka
KOMMeTeHuun npuobpeTtaeMoi KOMNETEHLUN
OK-1 CnocobHOCTb K aBCTPaKTHOMY MbIWIEHWIO, aHANN3Y, CUHTE3Y
OriK-2 CnocobHOCTb NPUMEHSTL COBPEMEHHbBIE KOMMbIOTEPHBIE TEXHONOIrUM Npu cbope,

XpaHeHun, 0bpaboTke, aHanM3e 1 nepenaye reorpacuyeckoin nHgopmaumm n ons
peleHnsl Hay4HO-MUCCNeaoBaTeNbCKMX U NPON3BOACTBEHHO-TEXHONOMMYECKNX 3a0ay
NPOgOEeCCUOHANbHOM OeATe/IbHOCTHU

Or1K-6 BnapeHvne meTonamu oLEHKN Penpe3eHTaTMBHOCTM MaTepmana, obbema BbiGopoK
Npv NPOBEAEHNN KONNYECTBEHHbIX MCCNefoBaHWi, CTaTUCTMHECKUMU MEeTOAaMN
CpaBHEHUS NONYYEHHbIX OaHHbIX U ONpefeneHns 3aKOHOMEPHOCTEN

MK-3 BnaneHve ocHoBaMu NPOEKTUPOBAHNS, SKCNEPTHO-aHaNNTUYECKON OeATENbHOCTU U
BbIMOSIHEHNS UCCNeN0BaHUA C UCNONb30BaHMEM COBPEMEHHbIX NOAX0O0B 1 METOLA0B,
annapaTypbl Y BbIYUCNTENbHBIX KOMMNEKCOB

MnK-4 CnocobHOCTb UCMONb30BaTh COBPEMEHHBIE METObI 06PaBOTKM U MHTEPRPEeTaLM
9KONOrMYECKon MHGOPMaLMK NPU NPOBEAEHUN HAYYHbIX 1 NPOVN3BOLCTBEHHbIX
nccneposaHuii

O6yyatolmiics, 0CBOMBLINA LUCLMUMANHY (MOOYNb):
JonxeH 3HaTb:

- Ha3Ha4eHne 1 BO3MOXHOCTU MateMaTnyeckoro MmogennpoeaHna oMmHaMmn4eckmnx npoueccos B NpnupoOHbIX cpenax,

- BUIbl M CBOWCTBA MATEMATNYECKMX MOLENe, MPUMEHSIEMbIX ANt MOLENVPOBaHNS AVHAMUYECKMX NPOLIECCOB B
NPYPOAHBIX cpeaax,

- BUAbl MPOrpaMMHOro obecneyeHns, NPUMEHAEMOro Ansi KOMNbIOTEPHOr0 MOAENNPOBAHUS AUHAMUYECKMX NPOLECCOB
JonxeH ymeTtb:

BbIBUpaTh crocob KOMMbITEPHOIO MOLENNPOBAHUS 1 aHANM3a KOHKPETHOrO AMHAMUYECKOro npoLecca

HonxeH Bnagetb:

BblHNCNNTENbHbIM MaTeEMaTU4eCkM NakeTom nporpamm, Nno3eONIAKOWNM NCcnenosaTtb 4EeTEPMUHUCTCKNE MOLOENN
ONHaMn4eckumx npoueccos

2. Mecto aucumnnuHbl (Mopyns) B cTpyktype OIMOIM BO

HaHnas gucuunnuHa (Moaynb) BkAoYeHa B pasgen "B1.8B.1B.4 OucunnnuHbl (MOgynun)" 0CHOBHOM NPOGPECCMOHANbHON
obpasoBatenbHoii nporpammel 05.04.06 "Skonorus n npupoaononb3osaHne (CUCTEMHasH 9KOMOrus U1 MOAENNPoBaHKe)" 1
OTHOCUTCS K AUCLIMINANHAM MO BbIOOPY.

OcBaunBaeTcs Ha 2 Kypce B 3 ceMecTpe.

3. O6bem AUNCUMNNMJTINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUaxX C yKkasaHUeM KonimyecTea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatowmxcs ¢ npenopasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboTy obyuaromxcs

O6was TpynoeMKOCTb AUCLIMINNHBI COCTaBnsSieT 3 3a4eTHbIX(ble) eauHuL(bl) Ha 108 yaca(os).

KoHTakTHas paboTa - 28 4aca(oB), B TOM YuC/e Nekuun - 4 4yaca(oB), mpakTudeckme 3aHatus - 24 4yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 4aca(os).

CamocTtosiTenbHas pabota - 44 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMINHDI: 3K3aMeH B 3 CEMeCTpe.
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Mporpamma oucuunnmHbl "KoMnbloTEPHOE MOAENNPOBaHNE ANHAMUYECKMNX MPOLIECCOB B MPUPOAHbIX cpenax”; 05.04.06 "Skonorus un
npupoaononb3oBaHne”.

4. CopepxaHuve auMcLUUNAUHBLI (MOOYyNs), CTPYKTYpMpOBaHHOE Mo TeMaMm (pa3penam) ¢ ykadaHuem oTBef,eHHOro Ha
HMX KOnM4YecTBa akageMnyeckmux 4acoB U BUOOB yYe6HbIX 3aHATUI

4.1 CTpyKTypa 1 TeMaTu4eckmit nNiaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNANHE (MOBYNIO)

Buabl n yachbl
KOHTaKTHOW paboThbl,

Paspenbl guCUMMINHbI / X TPYA0EMKOCTb CamMocTosiTeNbHas
N Monyns Cemectp (B yacax) pa6ota
MpakTuyeckuelllabopatopHble
Jlekunm 3aHATUSA paboTbl
Tema 1. Obwas xapaktepuctmka
1 ONHaMn4yeCcknx npoLeccos, 3 1 0 0 8

‘|napameTpbl LMHaMUYECKMX
MPOLLECCOB B NPMPOAHBIX Cpenax

Tema 2. Kpatkoe BBefieHUe B
2.|Bbl4MCNUTENBbHBbIE MATEMATMYECKNE 3 1 4 0
nakeTbl, 0630p NakeToB

Tema 3. [NpuyMepbl MaTeEMaTNYECKNX
mMozernen, aHanns nx CBOWCTB U
3.|06cyx neHne ocobeHHocTel 3 2 6 0 8
peanusaumn aTux Modenein Ha
KoMMbtoTepe

4 Tema 4. BbluncnurenbHbliid
‘(matrematnyeckuin naket Maxima

5 Tewma 5. PelneHne moaenbHbIX 3aaad 3 0 8
‘B nakete Maxima

NToro 4 24 0 44

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

Tema 1. O6L,aa xapakTepucTUKa AMHaAMMYEeCKMX NPOL,EeCCOoB, MapaMeTpbl AMHAMUYECKUX NPOLLeCCOB B
NpUPOAHbIX cpenax

[MoHATMSA AnMHaMmnyeckuin npouecc, guHammnyeckas cuctema. Bubl guHamMnyeckmx npoLeccos B NPUPOOHbIX cpefax, ux
napameTtpsbl. [MpyMepbl UHAMUYECKNX CUCTEM.

Tema 2. Kpatkoe BBeZieHMe B BbIYMCNIUTENbHbIE MaTeMaTuyeckue naketbl, 0630p NakeToB

HasHauyeHne pasnnyHbIX BbIMUCINTENBHBIX MateMaTnydeckux nakeTtos. ConoctasneHme naketos Mathmatica, MatLab,
Octave, Maxima.

Tema 3. Mpumepbl MaTeMaTUYECKUX MOLENEN, aHaNIn3 UX CBOMCTB U 06CyXaeHMe 0coBeHHOCTel peanm3aauum
3TUX MoAenen Ha KOMNbloTEpe

PaccmoTpeHue nprvMepoB MateMaTU4eCKnX MOLeNelt, aHanns3 ux CBOMCTB U obcyxaeHne 0cobeHHOCTen peanmsaumm
3TUX MOLENEN Ha KOMMbloTepe.

Tema 4. BoluncnurenbHbl MaTematuyeckun naket Maxima

N3yyeHne paboyero cpyHkumoHana naketa Maxima. PeweHne 3anay B nakete Maxima
Tema 5. PewneHne mogenbHbIX 3apay B nakete Maxima

PeweHne MmopenbHbIX 3a0ay B nakete Maxima

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns M1 CaMOCTOSAITeNIbHOWU paboTbl 06y4alLLLUXCS MO
AucUUInInHe (MOAYIH0)

CamocTosiTenbHas paboTta obyyatowmxcst BbIMONHSAETCS Mo 3a4aHWI0 U NpU METOANYECKOM PYKOBOLACTBE Npernonasartens,
HO 6e3 ero HenocpencTBEHHOro y4acTus. CamocToaTenbHasa pabota noapas3nensieTcs Ha CaMoCTOATENbHYO paboTy Ha
ayaUTOPHbIX 3aHATUAX U HA BHEAYAUTOPHYO caMocToaTeNbHyto paboTy. CamocTtosiTenbHas paboTta obyvatowmxcst
BKJIOYAET KakK MONHOCTbIO CaMOCTOATENIbHOE OCBOEHME OTLAENbHbIX TEM (Pasfenos) ANCUUMAMHBI, Tak 1 NPopaboTKy TeM
(pazpenos), ocBavBaeMbIX BO BpEMS ayAUTOPHOI paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyatomecs YnutaT 1
KOHCMEKTMPYIOT y4ebHYI0, Hay4HYO U CNPaBOYHYO NUTEpaTypy, BoINONMHSOT 3a4aHNs, HanpaBNeHHble Ha 3aKpenneHne
3HaHWN 1 0TPabOTKY YMEHUIA N HABbLIKOB, FOTOBSTCS K TEKYLLEMY U MPOMEXYTOYHOMY KOHTPONIO MO AMCLMIINHE.

OpraHuzauusi caMocTosTeNnbHon paboTbl 0ByHaloWUXCS pPernaMmeHTMpyeTCsl HOPMATUBHBIMU LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NMTepaTypoii N aNeKTPOHHbIMM 0Bpa3oBaTeNibHbIMU Pecypcamm, BKIoYas:

Mopsnok opraHM3aummy 1 OCyLecTBAEHNS 0Dpa3oBaTeNnbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpaMmMam BhiCLIErO
obpa3zoBaHus - nporpammam bakanaepuara, nporpamMmMam creumnanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHus U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 ropa Ne301)
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Mporpamma oucuunnmHbl "KoMnbloTEPHOE MOAENNPOBaHNE ANHAMUYECKMNX MPOLIECCOB B MPUPOAHbIX cpenax”; 05.04.06 "Skonorus un
npupoaononb3oBaHne”.

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMA"

YcTae dheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO obpasoBaTtenbHoro yupexaeHns "KasaHckmi (MprBonixXckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHns
BbICLIEro npodpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBepcuTeT"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonXckoro) chenepanbHOro yH1ueepcuTeTa
Maxima - cuctema komnbroTepHoii anrebpsl (nuueHans GNU GPL) - http:/sourceforge.net/projects/wxmaxima/
BoiuncnutenbHbiin naket Octave - http://www.gnu.org/software/octave/

MHorogakTopHoe MoAENNPOBaHNE AMHAMUYECKMX NPOLLECCOB B 9KONOMMYECKUX 1 MPON3BOLCTBEHHbIX CUCTEMAX:
YyebHoe nocobue / NHdopmaumoHHas cuctema - http://window.edu.ru/resource/701/63701

MogenuposaHue noasemHbix Bog - http://www.modflow.com/
MpocTpaHCTBEHHO-BPEMEHHOE ModenupoBaHne B 6uonorum - http://biomolecula.ru/content/10844#H3_3

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUMUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKNtOYaeT oUeHO4YHble MaTepunasbl, HanpaBieHHble HAa NPOBEPKY
OCBOEHMNS KOMMETEHUWN, B TOM YMCE 3HAHWNA, yMeHVII71 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT OoueHOYHble
cpencTea TeKylWero KoOHTponda 1 oueHo4YHble cpenctea HpOMe)KyTOHHOIZ arrectauumn.

B doHAae oLeHO4YHbIX CPeacTB COAEPXMUTCS cnepyowas nHgopmaums:

- COOTBETCTBME KOMNETEHLUIA NNaHMPYEMBIM pedynbTatam 06y4eHUs No LUCLUMNANHE (MOLYNIo);

- KpUTEPUU OLEHNBaHNS CPOPMUPOBAHHOCTY KOMMETEHLIWIA;

- MexaHn3M (OopMUPOBaHNS OLIEHKM MO ANCUMNNHE (MOZYNio);

- onMcaHve nopsaaka NnpUMeHeHUs 1 Npouenypbl OLEHUBAHNS ANS KaXA0ro OLEeHOYHOro CPeacTsa;
- KpUTEPUM OLIEHMBAHNS L1 KaXA0ro OLEHOYHOro CpeacTsa;

- coaoep>XaHune OLUeHO4YHbIX CpencTs, BKO4Yas TpGéOBaHVIﬂ, npenbsBnseMbie K OEencTBuam o6y'-|a|ou4v|xcs|,
OEMOHCTpUpyembiM pe3ynbtaTam, 3a0aHnsa pasindHblX TUMOB.

@DOH[ OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B [MpunoxeHun 1 Kk nporpamme AUCLMNAUHBI (MOLYNO).

7. NepeyeHb nuTepatypbl, HEO6XO0AMMON OIS OCBOEHUS OUCLUNMHBI (MOAynst)

OcBoeHVe gucuMnAuHbI (MOSYNs) NpeanonaraeT n3yYeHre OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepatypbl.
Nutepatypa MoxeT BbITb AOCTyMHA 00yyalowmuMcs B O4HOM U3 BYX BapUaHTOB (M160 B 060MX N3 HKX):

- B 9NIEKTPOHHOM BUIE - YEPES NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKkNtoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayuHoii 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbckum bruneTam B COOTBETCTBUM C NMpasBunamu nonb3osaHus HayyHol 6GnbnnoTekoii.

OneKTPOHHbIE N30aHUS AOCTYMHbI AUCTAHLUMOHHO 13 NoB0i TOUKM NpW BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "DNEKTPOHHbIA yHMBEpPCUTET". MpU MCMONb30BaHMM NeYaTHbIX U3LaHWA BONNOTEUHBIN
POHL [OMKEH BblTh YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no rocC 3++ - He
meHee 0,25 ak3eMnnsapa) Kaxooro u3 n3gaHunini OCHOBHOWM nuTepaTypbl n He meHee 0,25 ak3emnngapa AONONHUTENbHOM
nuTepaTypbl Ha Kaxaoro obyyatouerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMINHY.

MepedyeHb OCHOBHOW U [OMNONHUTENBHON y4eBHON NTepaTtypbl, HEOOXOAMMON O/ OCBOEHUS AUCLMMNAVHBI (MOoyns),
Haxonmutcs B MpunoxeHun 2 Kk paboyeli nporpamMmme AUCUMNAMHBL. OH NOANEXUT OGHOBNEHMIO NPY U3MEHEHUW YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMn sanekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNeKToBaHUsS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX ANs
OCBOEHUS1 AUCLUMNIIUHBI (MOaYIIs)

Maxima - cuctema KomnbtoTepHoii anrebpsol (nuueHsns GNU GPL) - http:/sourceforge.net/projects/wxmaxima/
BoluncnutenbHniin nakeT Octave - http://www.gnu.org/software/octave/

MHorocpaKTopHoe MogennpoeaHne onMHaMn4yeckmnx npoueccoB B 3KONOrMYeCcknx n Nnpon3soncTBeHHbIX CUCTEMax:
YyebHoe nocobue / IHdbopMaLmnoHHas cuctema - http://window.edu.ru/resource/701/63701

MognennposaHue noasemMHbix Bog - hitp://www.modflow.com/
MpocTpaHCTBEHHO-BPEMEHHOE MoaenupoBaHme B Bronoruu - http://biomolecula.ru/content/1084#H3_3
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Mporpamma oucuunnmHbl "KoMnbloTEPHOE MOAENNPOBaHNE ANHAMUYECKMNX MPOLIECCOB B MPUPOAHbIX cpenax”; 05.04.06 "Skonorus un
npupoaononb3oBaHne”.

9. MeToguueckue ykasaHusl oisi 06yyaroLLMXCS MO OCBOEHMUIO AUCLUMN/IMHBI (MOOYNS)

YKkazaHus K caMocTosTenbHol paboTe CTyaeHTOB

1. JleKkunoHHble 3aHATUS: Nepen ouyepenHon nekumnen HeobxooMMo NPOCMOTPETb MO KOHCMEKTY MaTepuan npeablaylien
nekumu. Mpwn 3aTpynHEHUsX B BOCMIPUATUN MaTeprana obpatntbCa K pEKOMEHA0BaHHbIM NTMTepPaTypPHbIM UCTOYHUKAM,
nmbo K NeKTopy; - CaMOCTOATENIbHO COCTABNATb Te3aypyc NOHATU MO M3y4YaeMblM TEMaM.

2. MpakTuyeckme 3aHATUS: NPMOBPECTU M 3aKPenNATb HaBblkK PaboTbl C MPOrpaMMHbIMU CpeacTBamMm naketamm Maxima
nR;

- MCNONb30BaTb 3HAHWUA, NONYy4YeHHble Ha Nekuunsax no LAaHHOW OnCUMNINHE, Ha 3aHATUAX MO Opyrum gncunninHam,
CBA3aHHbIM C MOLOENNPOBAHNEM;

- 0 04epeaHoro nabopaTopHOro 3aHATNS MO KOHCMEKTY (MNK nuTepatype) npopaboTatb TEOpPeTUHECKUIA MaTepuan,
COOTBETCTBYIOLWMNIA TEME 3aHATUS;

- B Hayane 3aHsTin 3aaaTb NPenofasaTesio BONPOCh MO Matepuany, Bbi3BaBLIEMY 3aTPYLAHEHNS B €r0 MOHUMaHWN 1 NPy
BbIMNOMIHEHUW UHAVBUAYANbHOMO 3a4aHus.

Lng noaroToBKy Npe3eHTaumm o KOHKPETHOM JUHAMUYECKOW MOLENN U3y4nTb CcoepXXaHe MOLEeNMpPyeMoro npouecca,
HaWTV NPUMepPbI peann3oBaHHbIX MOLEnen ¢

pesynbTatamu pacyeta un ux aHanus. Jatb 0630p M3yyHeHHbIx paboT. MNpoBecTy aHann3 MaTeMaTn4eckol NocTaHOBKM.
OnwucaTtb feTanbHO napaMeTpbl MOAENN - KOHCTAHT

CKOpOCTEl NpoLeccoB B Mogenupyemoii cucteme. Ocoboe BHUMaHWE yaennTs HOBOMY 3HaHWIO, MOMy4aeMoMy 13
MaTemMaTu4eckon Moaenu Ans NOHNMaHUs 1 NPOrHO3MPOBaHNS

peanbHOW MHAMNYeCKOW CUCTEMBI.

Jnsg noarotoekm K KOHTpOHbHOI7I pa60Te YCTaHOBUTb HA AOMallHEM KOMIMbOTEPE NporpamMmbl Maxima u R, Hapa6aTbIBaTb
HaBbIKN paGOTbI C HEN, BOCCTAHOBUTb TeopeTundeckume

pasgenbl MaTemMatku, CBA3aHHbIe C METOLAMU PeLleHNs anrebpanyeckmx u onddepeHUnanbHbIX YpaBHEHUA U METOLOM
(ha30BbIX NEPEMEHHbBIX. Pelwntb NprMepsl, NprBeAeHHbIE

B y4ebHOM nocobun.

3. CamocTosiTenpHas paboTta CTy1eHTOB
PexkomeHnpauun:

- BbINOJIHATb AOMaAWlHNE 3a0aHNA, BbloaBaeMble npenogaBarenem ang caMoCToATeIbHOIo BbINOMTHEHUSA; pa36|/|paTb Ha
na6opaTopr|x 3aHATUAX N KOHCYNbTaUNAX HEACHbIE BOMPOCHI;

- NPW BbIMNONHEHUN 3afaHui NCnonb3oBaTb 3HaAHUS, nony4yeHHble Ha nekumax n na60paTopr|x 3aHATUSAX NO OAaHHOMN
ancunnnunHe, Ha 3aHATUAX No OPYrmMm CMeXHbIM ANCUUNINHAM;

MCMONb30BaTh OCHOBHYIO U [OMOMHUTENbHYIO NuTepatypy, IHTepHeT-pecypchl;

- - Mpn NOAroToBKe K 3a4eTy npopaGaTuBaTb TeopeTnyeckme 1 npakTndeckmne pasnenbl Kypca, BCe HesaCHble BOMNpOoChI
BbIHOCWTb Ha NNaHOBYIO KOHCYNbTauUuio.

10. NMepeyeHb MHCGPOPMALLMOHHBIX TEXHONOIMI, UCMOJb3YEMbIX NMPU OCYLLECTBIIEHUN 06pPa30BaTe/IbHOrO
npouecca no gucuunianHe (Moayno), BKUYas nepeyeHb NporpaMMHOro obecneyeHust U MHGOOPMAaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

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

11. OnncaHue matepuanbHO-TeXHUYecKkon 6a3bl, HEO6XOANMMOW ANs OCYLLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npouecca no gucuunanHe (Moaynto)

MatepuanbHo-TexHN4Yeckoe obecneyeHne 0bpas3oBaTenbHOro NpoLecca no LUCLMMIMHE (MOLYNio) BKNIOYAET B cebst
cnenyrolwme KOMAOHEHTbI:

MoMelueHMs ons caMoCTOATENBbHON pPaboThbl 0ByYaOWMXCS, YKOMMNEKTOBAHHbIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHaLIEHHbIe KOMMbIOTEPHOW TEXHUKOI C BO3MOXHOCTbLIO MOAKNI0YEHNs K ceTu "MIHTepHeT" n obecnedyeHnem
JIOCTyNa B 3NEKTPOHHYI0 MHCPOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

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

KoMmnbloTep 1 NpuHTEp AN pacrneyvatku pa3aaToyHbIX MaTepranos.
KomnbloTepHbIi knacc.
CneumanusmpoBaHHas nabopatopusi.
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Mporpamma oucuunnmHbl "KoMnbloTEPHOE MOAENNPOBaHNE ANHAMUYECKMNX MPOLIECCOB B MPUPOAHbIX cpenax”; 05.04.06 "Skonorus un
npupoaononb3oBaHne”.

12. Cpe.u,cma ajantauumumv npenogasaHus auCcUNNMIUHBbI K ﬂOTpeﬁHOCTﬂM 05yl-lal0Ll.l,VIXCSI UHBaANUOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTK B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS creaytolwme MeTodbl 1 TexXHonorum, obneryaroume
BOCMpUSATHE NHpopMaLMK 0By4YatoWwmMMncst MHBaNIMAAMI U NNLAMW C OFPaHN4YEeHHBIMU BO3MOXHOCTSIMU 300PO0BbS:

- co3aaHne TEKCTOBOW BEpCUmn NtoBoro HeTEKCTOBOrO KOHTEHTA [/ ero BO3MOXHOro npeoépaaoBaHM;l B
anbTepHaTuBHbIE POPMbI, y,El,06HbIe ONg pasnnyHbIX Nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBWTb B Pa3nnyHbIX Buaax 6€3 notepn AaHHbIX U CTPYKTYpbI,
npenycMoTPeTb BO3MOXHOCTb MacwTabupoBaHus TekcTa U nsobpaxeHuii 6e3 notepm kayecTea, NpeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTyphbl;

- cO34aHne BO3MOXHOCTEW AN 06y4atoWwmxcs BOCIPUHUMATL OLHY U Ty Xe MHPOPMaLMio U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NonyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHNS -
aynmnanbHo;

- MPUMEHEHNE NPOrpaMMHbIX CPeACTB, 0b6ecrneynBatowmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVCLMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii u CUMYNSILMOHHBIX
TEXHONOINIA;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 4N Nepeaayn MHGopMaLMm, OpraHn3aLm pasnuyHblx
hOPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbl AN NPOBEAEHNS BUPTYanbHbIX NEKLUA C BO3MOXHOCTbIO B3aMOLENCTBUS BCEX YHACTHUKOB
LUCTaHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALaAMU U 3aLMTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NMPUMEHEHNE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOTMA AJis OpraHnu3aunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBenndeHne npononxXmnTenbHOCTh coayn O6y‘-la}OLIJ,VIMC9| nHBANMOOM N NNULIOM C orpaHU4eHHbIMN BOSMOXHOCTAMA
340p0BbA CpOpM npomexyTquon arTrectTaunm no OTHOWEHMIO K yCTaHOBJ'IeHHOl7| npoaOIXNTENIbHOCTUN NX cOa4vun:

- NPOOONXNTENbHOCTU caa4vun 3a4é€Ta UM sK3aMeHa, nposoanMoro B NUCbMEHHOM oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHYT;

- NPOOOIXUTENIbHOCTU BbICTYNNEHNA 06yqa+ou4erocs1 npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTtaBneHa B cooTBeTcTBUM ¢ TpeboBaHuaMu GrOC BO 1 yyebHbIM nnaHom no HanpasneHuto 05.04.06
"9konornsa n NpUpoLoNoNb30BaHUE" 1 MarncTepckor nporpamMme "CuctemHas aKonorus 1 MogennpoBaHme”.
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lMpunoxerne 2

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

651.B.[1B.4 KoMrbtoTepHOe MoAeNNpoBaHne ANHaMU4eCcKnX
rpoLeccoB B rpUPOAHbLIX cpedax

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne noarotosku: 05.04.06 - Skonorma n Nprpoaononb3oBaHue
Mpodpomnb noarotoskn: CUCTEMHAs SKONOrUS U MOAENNPOBaHNE
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

OcHoBHas nuTeparypa:

1.3apunos W.X., A6zanunos O.®P., KoctepuHa E.A. 3apayun matematudeckon akonorum u naket Maxima: yyebHoe
nocobue / 3apunos W.X., Ab3anunoe [.®., KoctepuHa E.A. - KazaHb: KasaH. yH-1, 2015. - 120 ¢. -
http://repository.kpfu.ru/?p_id=112296

2. MewankuH B. . OcHoBbl MHhOpMaTU3aLUM U MAaTEMATMYECKOrO MOAENNPOBAHNS 9KONOMMYECKMX cuctem: YuebHoe
nocobue / Mewankux B. M., Bytycos O. b., MHayk A. I". - M.: HALl MIH®PA-M, 2016. - 357 c.:
http://znanium.com/bookread2.php?book=545251

3. OCHOBbI anropMTMMU3aLMmM 1 NporpammmnpoBaHns: YuebHoe nocobue / B.[. Kongaes; Mog pen. J1.I'. MarapuHoii. - M.:
O ®OPYM: UHDPA-M, 2012. - 416 c. - http://znanium.com/bookread.php?book=336649

4. papos B.M., OseukuH I".B., OeukuH M1.B., Pyaakos N.B. KomnbiotepHoe MmoaenvnposaHue: YuebHuk / B.M. Mpanos,
I".B. OBeukuH, INM.B. OeukuH, U.B. Pynakos ? M.: KYPC: UH®PA-M, 2017. ? 264 c.
http://znanium.com/catalog.php?bookinfo=603129

JononHutenbHas nuteparypa:

1. ypeeBa, H. C. Ponb Mofeneii B Teopumn no3HaHUs [SnekTpoHHbIA pecypc] : Yueb. nocobue / H. C. Oypeesa, P. H.
annaxmetos. - KpacHosipck : Cnb. dpemep. yH-T, 2011. - 192 c. - http://www.znanium.com/catalog.php?bookinfo=443234

2. CTatMCTMYeCKNiA aHanu3 gaHHbIX, MOGENVUPOBAHNE U UCCNERO0BaHNE BEPOSTHOCTHbLIX 3aKOHOMEPHOCTENA.
KomnbtoTepHbii noaxon / 6.1O. Nlemewko, C.B. Nlemewko, C.H. MNocTtosanos n gp. - M.: H/L, MH®PA-M, 2015. - 890 c.:
60x90 1/16 ISBN 978-5-16-103267-1 (online). http://znanium.com/catalog.php?bookinfo=515227
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Mporpamma oucuunnmHbl "KoMnbloTEPHOE MOAENNPOBaHNE ANHAMUYECKMNX MPOLIECCOB B MPUPOAHbIX cpenax”; 05.04.06 "Skonorus un
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lMpunoxerve 3

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

651.B.[1B.4 KoMrbtoTepHOe MoAeNNpoBaHne ANHaMU4eCcKnX
rpoLeccoB B rpUPOAHbLIX cpedax

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

HanpasneHnne noarotosku: 05.04.06 - Skonorma n Nprpoaononb3oBaHue
Mpodpomnb noarotoskn: CUCTEMHAs SKONOrUS 1 MOAENNPOBaHNE
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

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

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum 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 HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns 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-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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