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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
KOMMeTeHu npuobpeTtaeMoi KOMNETEHLUN
OK-1 CNOCOBHOCTbIO K aBCTPAKTHOMY MBbILWIEHNIO, aHANN3Y, CUHTE3Y
Orik-2 CNocOBHOCTbIO NPUMEHATb COBPEMEHHbIE KOMMbIOTEPHbIE TEXHONOM MK Npu cbope,

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

Or1K-6 BnafeHueM MeTOAAMM OLIEHKN PENPE3EHTATUBHOCTY Matepuana, obbema Bol6opok
Npv NPOBEAEHNN KONNYECTBEHHbIX MCCNefoBaHWi, CTaTUCTMHECKUMU MEeTOAaMN
CpaBHEHUS NONYYEHHbIX OaHHbIX U ONpefeneHns 3aKOHOMEPHOCTEN

MK-3 BnajgeHneM ocHoBaMu NPoOeKTUpoBaHmA, SKCHepTHO-aHaHMTMHeCKOVI neAaTenbHOCTU U
BbIMO/THEHUSA UCCNEeLOBaHNA C UCMONb30BaHNEM COBpPEeMEHHbIX Noaxon0B U MeToaos,
annapartypbl 1 BbIMUCNTUTENbHbIX KOMMNEKCOB

MnK-4 CMOCOBHOCTBIO NCMONb30BaTh COBPEMEHHbBIE METOALI 06PaboTKU 1 MHTEpMpETaLUK
9KONOrMYECKon MHGOPMaLMK NPU NPOBEAEHUN HAYYHbIX 1 NMPOVN3BOLCTBEHHbIX
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 moayns 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. O6LL,a5 xapaKTepucTMKa AMHaMUYECKUX NPOoLLeCCoB, NapaMeTpbl AUHAMUYECKMX NPOLLECCOB B
NpUPOAHBbIX cpepax

MMoHATMSA AMHAMMYECKUA NpoLecec, AUHaMmnyeckas cuctema.

Buaobl oMHaMmMyeckmx NpoLeccoB B NPUPOLHbLIX Cpeaax, X napameTpbl.
MprMepbl ANHAMNYECKUX CUCTEM.

MaTtemaTtnyeckne MOOENN GUHAMUYECKMX CUCTEM. YCTONYMBOCTb CUCTEM.
Touyka nokos. Tunbl To4ek nokos. MiccnenoBaHue Ha yCTOMYNBOCTb
CTauMOHapHbIX Todek. JInHeapnsaums ypaBHEHUR CUCTEMDI .

Tema 2. KpaTtkoe BBefieHMe B BbIYUC/IUTENIbHblE MaTeMaTuyeckue nakeTbl, 0630p NakeToB
HasHayeHne pasnnyHbIX BbIMUCIINTENBHBIX MaTEMAaTUYECKUX NaKETOB.
ConoctasneHue naketoB Mathematica, MatLab, Octave, Maxima.
OnucaHne Bo3MoxHocTeln naketoB. OnpegeneHne nepemMeHHbIX 1 OYHKLUNIA.
MocTpoeHne rpagounkoB doyHKUMIA. PelweHne anrebpanyeckmx ypaBHEHWA.
PeweHve ondpdepeHumnanbHbix ypaBHeHniA. Budyanmaums yncneHHoro
pelueHuns.

Tema 3. MpuMepbl MaTeMaTUYECKUX MOAENEN, aHann3 Ux CBOMCTB U 06cyXaeHue ocobeHHOCTen peanvsaumm
3TUX MoAeNeil Ha KoMnbloTepe

PaccMoTpeHue nprMepoB MaTeMaTuyeckmx Moaenei, aHanma nx CBOMCTB 1 obcyXaeHne 0cobeHHOCTEN peanusaumm
9TVX Mogenel Ha komnbtoTepe. Mogenu NonynsLMOHHBIX CUCTEM.

OunHamnyeckue mogeny oAnHOYHbIX NONYNSLNRA.
Noructnyeckoe ypaBHeHVe 0ANHOYHON NONyNsSLUN.
BapbupoBaHue kosddmumeHTa npupocTa.

Tunbl NoBeAeHNS YCneHHOCTY nonynauun. MNMepexon K xaocy.

Tema 4. BoiuncnurenbHbin matematndyeckum naketr Maxima

N3yuyeHne paboyero doyHkUMoHana naketa Maxima. OnvcaHune Bo3MoXHocCTel naketa. OnpeneneHne nepemMeHHbIX u
doyHKUMiA. MocTpoeHne rpadukoB doyHKUMiA. PeweHne anrebpanyeckux ypaBHeHuid. PeweHne 3apaqm Koww ans cuctem
angopepeHumanbHbIX YpaBHEHUIA.

Buayanunaumns uncneHHoro peweHus. MocTpoeHne pa3oBbix NOPTPETOB
OVNHAMUYECKMX CUCTEM.
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Mporpamma oucuunnmHbl "KoMnbloTEPHOE MOAENNPOBaHNE ANHAMUYECKMNX MPOLIECCOB B MPUPOAHbIX cpenax”; 05.04.06 "Skonorus un
npupoaononb3oBaHne”.

Tema 5. PewneHue mogenbHbIX 3apad B nakete Maxima
PeweHwve MogenbHbIx 3apay B nakete Maxima. Mogenu nonynsiumi.

JunHammyeckne mogenn oaMHOYHbIX ﬂOI'IyJ'IﬂLI,I/IVI. Mogaenwu B3anmoaencTeuns ﬂOI'IyﬂﬂLl,I/IVIZ KOHKYpeHUu4, XUWHN4eCTBO.
Twvnbl NnoBEOEHUS YNCNEHHOCTN nonynauunn. IunHammka ﬂOﬂyﬂﬂU,I/IVI B MaTpu4HbIX MOOENAX. Mogoenb orpaqueHHom
nonyndaunn. rlepI/IO,EI,I/ILIeCKI/Ie peweHns.

Mepexon K xaocy.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosiTeNbHON paboThl o6yyaroLMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota 0by4arolyxcs BbIMOMHSETCS Mo 3a4aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeAcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHY0 paboTy. CamocTosTenbHas paboTta obydyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLAEMbHBIX TEM (Pa3fenos) AUCLUMNANUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPeMs ayanTopHol paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyaroWwmnecs YnuTarT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYHO 1 CMPABOYHYIO NMTEPATYPY, BbINONHAT 3aaHUsl, HANpPaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPaBOTKY YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMMIUHE.

OpraHnsauus caMocTosTenbHol paboTbl 0By4arolwmxcst pernameHTpyeTcs HopMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMI 06pa3oBaTebHbIMI Pecypcamu, BKoYas:

MopsiLoK opraHn3aumm 1 ocylWeCcTBAEHNS 06pa30BaTeNbHON AeSTENbHOCTM Mo 06pas3oBaTebHbBIM NPOrPamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpaMmmam crieumaniTera, nporpammam MarmcTpatypbl (YyTBEpXaeH
npukasom MuHucTepcTa obpasosaHus 1 Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasoBaHus Poccuiickoin ®enepauum Noe14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CaMOCTOATENbHON paboTbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMNA"

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOIro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHero pacrnopsiaka goeepanbHOro rocy1apcTBeHHOr0 aBTOHOMHOMO 06pas3oBaTebHOMO yYpexaeHns
BbICLLEro npodheccuoHanbHoro obpasoeaHus "KasaHckuii (Mpusonxckuii) doeagepanbHbili yHUBEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doeaepanbHoOro yHmBepcuteTa
Maxima - cuctema komnbtoTepHoii anrebpbl (nuueHans GNU GPL) - http:/sourceforge.net/projects/wxmaxima/
BoeuncnutenbHeiin naket Octave - http://www.gnu.org/software/octave/

MHOFOC*)aKTOpHoe MogennpoBaHne onHaMn4eckKmnx npoueccoB B 3KONOrM4eCknx n Nnpon3soncTBeHHbIX CUCTEMaxX:
YyebHoe nocobue / IHdbopMaLumnoHHas cuctema - http://window.edu.ru/resource/701/63701

MogenuposaHune noasemHbix o - http://www.modflow.com/
MpocTpaHCcTBEHHO-BPEMEHHOE MoaenupoBaHme B Bronoruu - http://biomolecula.ru/content/1084#H3_3

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MO,I:I,yﬂIO)

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

B ¢poHIe OLeHOYHbIX CPEACTB COAEPXUTCS creayiolas uHpopMaums:

- COOTBETCTBME KOMNETEHLUIA MAaHUPYEMBIM pe3dynbTatamM 06y4eHUs No JUCLUMNAMHE (MOLYNIO);

- KPUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AMCUUNAVHE (MOLYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHMBAHNS LS KaXA0ro OLEeHOYHOro CpencTBa;
- KpUTEPVMN OLLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- coaepXxaHume oueHO4YHbIX CpencTBs, BKOYas TpeéoBava, npegbsasndaemMble K OEenCcTBUAM 06y‘-laIOLIJ,I/IXCSI,
OEMOHCTPUMpPYyEMbIM pe3yibTataM, 3adaHns pas3/indHbIX TUMOB.

®DOHLI OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLMNAUHBI (MOLYNHO).

7. NepeyeHb nuTepaTypbl, HEO6XOAUMON ANSi OCBOEHUS AUCLUMN/IMHBI (MOAYNS)

OcBoeHve gucumnnnnHbl (Mooyns) npegnonaraeT N3y4eHne OCHOBHOWM W OOMONHUTENbHOW y4ebHol nuTepaTtypsbl.
Nutepatypa MoxeT 6biTb JOCTYMHA 06y4aloWMMCst B OOHOM M3 ABYX BapuaHToB (MMbo B 060UX N3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPE3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npasoobnagatensmu;

- B NeyaTHoM Buae - B HayyHoi 6ubnuoteke um. H.N. lobayesckoro. Obyyatowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbckum buneTam B COOTBETCTBUM C NMpasunamy nonb3osaHust HayyHol 6GnbnnoTekoii.
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Mporpamma oucuunnmHbl "KoMnbloTEPHOE MOAENNPOBaHNE ANHAMUYECKMNX MPOLIECCOB B MPUPOAHbIX cpenax”; 05.04.06 "Skonorus un
npupoaononb3oBaHne”.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOUYKM NpY BBEAEHMM 0OYYaOLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucTeMe "ONeKTPOHHbIA yHUBepcuTeT". Mpr MCNONb30BaHMK NeYaTHbIX M3naHUA BBNNOTEYHDbI
oOHA, OOMXeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obydatowmxcs no ProcC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nmMTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nMTEpaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeueHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALIMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUS BUCLUMNMNHBI (MOOYNs)

Maxima - cuctema komnbroTepHoii anrebpsbl (nuueH3ns GNU GPL) - http:/sourceforge.net/projects/wxmaxima/
BoiuncnutenbHblin nakeT Octave - http://www.gnu.org/software/octave/

MHOFO(paKTOpHoe MogennpoeaHne onHaMmn4eckmnx rnpoLeccoB B 3KONOrMYecknx n Nnpon3soancTBeHHbIX CUCTEeMax:
YyebHoe nocobue / NHdpopmaumoHHas cuctema - http://window.edu.ru/resource/701/63701

MogenuposaHue noasemHbix 8o - http://www.modflow.com/
MpocTpaHCTBEHHO-BPEMEHHOE MoenpoBaHne B 6uonorum - http://biomolecula.ru/content/1084#H3_3

9. MeTogunyeckme ykasaHus gisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIMHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKoMeHpaLmm

nekumn PekoMeHOaumm no noaroToBKe K NeKLMsIM:

Mepen ouyepenHoi nekumel Heobxo4MMO NPOCMOTPETL MO KOHCMEKTY Matepuan npenblayliei
nekuuu. MNpwv 3aTpyOoHEHNUSX B BOCNIPUSATAN MaTepuana 06paTnTbCst K peKOMeHJ0BaHHbIM
NMTEepaTypHbIM CTOYHUKAM, MO0 K NIEKTOPY; - CAMOCTOSTENBHO COCTABNSATL Te3aypyc NOHATUN Mo
N3y4aeMbIM TeMaM.

npaktudeckue | MpakTnyeckne 3aHATA: NPUobpPecTu 1 3aKpennaTb HaBbIKM PaboTbl C NPOrPaMMHBIMU CPeaCTBaMM
3aHATUS naketamm Maxima u R;

- ICNONb30BaTb 3HAHWS, MONYYEHHblE Ha NEeKLMAX N0 JAaHHOW OUCLMUMNMHE, HA 3aHATUAX NO APYruM

AncumnnnHam, CBA3aHHbIM C MOLENNPOBAHNEM;

- [0 o4epenHoro nabopaTopHOro 3aHATUS MO KOHCMEKTY (Mnu nntepatype) npopaboTatb

TeopeTnyeckuii MaTepran, CoOOTBETCTBYIOWUNIA TEME 3aHATUS;

- B HaYane 3aHATUIN 3a4aTb Npenogasartento BONPOCh! No MaTepuany, Bbi3aBaBleMy 3aTtpyoHEHUS B

€ro NOHUMaHUM 1 Npu BbINOMHEHNUN MHANBUAYANbHOrO 3a4aHNS.

camocTos- PekomeHnpauunm:
TenbHas - BbIMOJIHATL AOMallHWE 3a0aHus, BblAaBaeMble NpenofaBatenemM ans cCaMoCTOATENbHOro
paboTta BbINOMHEHNS; pa3bupaTb Ha NabopaTopHbIX 3AHATUSX U KOHCY/bTaUUSIX HESICHbIE BOMPOCHI;
- NPW BbINONHEHMW 3a0aHUIA MCNONb30BaTb 3HAHWS, NOMyYEHHblEe HA NekumsiX U nabopaTopHbIX
3aHATUAX MO OAHHOW OAUCLMMNNAVHE, HA 3aHATUAX NO OPYTM CMEXHbIM AMCUUMNIMHAM;
MCnonb30BaTb OCHOBHYIO U AOMNONHUTENBLHYO nuTeparypy, VIHTepHeT-pecypcsl;

aK3ameH PekomeHgaLmm no noaroToBKe K MTOrOBOMY KOHTPOHO:

Mpu NoaroToBke K aKk3aMeHy npopabaTbiBaTb TEOPETUHECKNE 1 NMPAKTMHECKME pasaenbl Kypca, Bce
HesCHble BOMPOCb! BBIHOCUTb Ha MNaHOBYIO KOHCYMNbTaLMIO.

B xone noaroToBky Nonb30BaTbCs NPEaNOXEHHOW npenonasatene OCHOBHOM U AONOMHUTENbHOM
nnuTepatypoii, Matepranamm, HapaboTaHHbLIMU B XOAE NPaKTUHECKMX 3aHATUN.

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX NMPU OCYLLLECTBIEHMN 06pa30BaTeNbHOro
npouecca no gucuunauHe (MOAyno), BKAoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MUHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPU HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEeMbIX NMPU OCYLLECTBNEeHU 06pa3oBaTebHOro npolecca no
AMCUMNAVHe (MOLy”Nio), BKNoYas nepedeHb NporpaMMHOro obecnedeHns U MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMme AUCLMMNVHBI (MOOYNS).

11. OnncaHue maTepuanbHO-TeXHUYeckon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunanHe (Moayno)
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Mporpamma oucuunnmHbl "KoMnbloTEPHOE MOAENNPOBaHNE ANHAMUYECKMNX MPOLIECCOB B MPUPOAHbIX cpenax”; 05.04.06 "Skonorus un
npupoaononb3oBaHne”.

MatepuanbHO-TeXHU4ECKOEe obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yNo) BKAKYAET B cebs
cnenywouwme KOMMOHEHTDI:

MoMelueHmMst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMIEKTOBAHHbIE CNeLMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbs1) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/O4EHUs K ceTu "MIHTepHeT" 1 obecneveHnem
[OCTyna B 3NEKTPOHHYI0 MHAPOPMaLMOHHO-06pasoBatefbHyio cpeay KdY.

YyebHble ayamMTopun 1S KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMNIeKTOBaHHbIe CNeLmanm3npoBaHHon mebenbo
(CcTONbI W CTYNbS).

KomnbioTep 1 npuHTEp ONs pacneyatky pa3naToyHbiX MaTepuanos.

KomnbioTepHbIit knacc.

CneuwvanunsmposaHHas nabopaTopusi.

12. Cpe.u,cma ajantauumm npenogasaHus oauCcUNNMNIUHBbI K nmpeﬁnocmm 06yl-|a|ou.|,v|x09| UHBaANUAOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPO0BbSA

Mpw HeobxoomMMocTy B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS cleaytowme MeToabl 1 TexXHonorum, obneryaroume
BOCMpUSATHE NHpopMaLMKN 0By4yatoWwmMMncst MHBANIMAAMI U NNLAMW C OFPaHNYEHHBIMU BO3MOXHOCTSIMI 300PO0BbS:

- co3aHne TEKCTOBOW BepCumn Nto60oro HeTEKCTOBOrO KOHTEHTA [/l ero BO3MOXHOIo I'Ip806pa3OBaHVIFI B
anbTepHaTuBHbIE DOPMBI, y,D,06HbIe ONg pasnunyHbIX NoNb30BaTenen;

- CO3[aHVe KOHTEHTA, KOTOPbI MOXHO NPEeACTaBUTb B Pa3NNYHbIX BuLax 6€3 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabupoBaHus TekcTa U nsobpaxeHuii 63 noTepm kayecTsa, NpeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KNaBuaTypbl;

- co3aaHne BO3MOXHOCTEN ans o6yqa+oumxc;| BOCMPUHUMATb OL4HY U TY Xe MHhopMaumio U3 pasHblX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnamu cnyxa nony4anm MHoOpMaLnio BU3yanbHO, C HAPYLLEHNAMU 3PEHUS -
ayonanbHo;

- NPVIMEHEHNEe MPOrpaMMHbIX CPEACTB, 06ecnevMBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUUMIVMHOM, 3a CHET aNlbTepHaTUBHbIX CMOCOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTopuii U CUMYNSILMOHHbIX
TEXHONOIA;

- NPVYMEeHeHNe ANCTaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA NS nepeaayy UHGOPMaLmW, opraHn3auuy pasinyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOM paboThl 0byyatowerocs ¢ npenonasatenem, B TOM Yucie BebUHapoB, KOTOpbIE MOTyT
ObITb MCMONb30BaHbI OISl NPOBEAEHNS BUPTYaNbHbIX IEKLMIA C BO3MOXHOCTBIO B3aUMOLEACTBUS BCEX YHACTHNKOB
OMCTaHUMOHHOro 0by4eHusl, NpoBeLeHNsi CEMUHAPOB, BBICTYMNEHNS C AOKNaAaMM U 3aWmThl BbINONHEHHbIX paborT,
NpoBeeHNs TPEHVNHIOB, OpraHM3aLmmn KONNeKTUBHOM paboThl;

- MPUMEHEHNE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIMIA [Jis OpraHnu3aLunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBENNYEHME NPOLONMXKNTENIbHOCTN caaqm oby4atolwmMMcst UHBANNLOM UN SINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMU
3[10pOBbS (OOPM NPOMEXYTOYHON aTTecTaLmmn No OTHOWEHWIO K YCTAHOBAEHHOM NPOLOIXUTENBHOCTY UX CAAYN:

- NMPOLONXNTENbHOCTM CAa4M 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yeM Ha 90 MUHYT;

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

- NPOOOIXNTENBbHOCTU BbICTYNNIEHUA 06y'-|a+ou4erocs:| npu sawuTe KprOBOVI pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTtaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamm @FOC BO 1 yyebHbiM nnaHom no HanpasneHuto 05.04.06
"3konornsa n NpMpoLaononb3oBaHme" n MarncTepckor nporpamme "CructemMHas akonorms n MogenuposaHme”.
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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

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTteparypa:

1. 3apunos WW.X., A63anunos [.®., KoctepuHa E.A. 3anaqv matematnyeckoi akonorum 1 naket Maxima: yuebHoe
nocobwve / 3apwnos W.X., A6zanunos O.®P., KoctepuHa E.A. - KasaHb: KasaH. yH-T, 2015. - 120 c. - Pexum gocTyna:
http://dspace.kpfu.ru/xmlui/bitstream/handle/net/149835/Zadachi_matematicheskoj_ekologii_i_paket_Maxima.pdf?sequence=18&

2. 3apunos LW.X. MatemaTnyeckme Mooenv nepeHoca 3arpsasHeHmnin B okpyxatowei cpene / W.X. 3apunos, P.®.
Mapaa+os, A.K. M'mnbdparos, B.®. lapadyTanHos, T.B. HukoHeHkoBa - KasaHb: KasaH. yH-T, 2018. - 47¢. - Pexum
noctyna: http://dspace.kpfu.ru/xmlui/bitstream/handle/net/130767/book_tpe_13_04_2018.pdf?sequence=1&isAllowed=y

3. BBeneHve B MaTemMaTnyeckyto akonoruio: y4yebHo-meToamndeckoe nocobue / W.X. 3apunos/ - KasaHb: N34-Bo
KasaHckoro chenepanbHoro yHmeepcuteta, 2010. - 47 ¢. - Pexum goctyna:
https://kpfu.ru/docs/F1630506061/book_ots_full.pdf

JononHutenbHas nuteparypa:

1. 3apunos W.X., HukoHeHkosa T.B., Tonmayesa C.A. Mogenu guHamvkm nonynsiumin Ha ocHoBse andpdoepeHumnanbHbIx
ypaBHeHwUiA: peanusauus B cpeae R: yuebHo-meToamyeckoe nocobue / W.X. 3apunos, T.B. HukoHeHkoBa, C.A.
Tonmauesa. - KasaHb: N3a-8o KasaH. yH-Ta, 2017. - 30 c. - Pexum goctyna:
http://dspace.kpfu.ru/xmlui/bitstream/handle/net/117211/IEiP_KMES_Modeli_R.pdf?sequence=1&isAllowed=y

2. Oypeesa, H. C. Ponb Mogeneii B Teopuu No3HaHns [ONeKTpoHHbIN pecypc] : Y4ueb. nocobue / H. C. dypeesa, P. H.
ranmaxmeToB. - KpacHosipck : Cub. dpenep. yH-T, 2011. - 192 ¢. - ISBN 978-5-7638-2291-5. - Pexum goctyna:
http://znanium.com/catalog/product/443234

3. CtatucTmyecknin aHanma gaHHbIX, MOLEeNMpoBaHNe U NCCNefoBaHNE BEPOSTHOCTHbBIX 3aKOHOMEPHOCTEN.

KomnbtoTepHbii noaxog, / B.1O. Nemeuwko, C.B. Jlemewko, C.H. MNoctosanos n ap. - M.: HALL UH®PA-M, 2015. - 890 c.
ISBN 978-5-16-103267-1 (online) - Pexum poctyna: http://znanium.com/catalog/product/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

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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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