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MporpamMma gucumnnmHbl "MaTtemaTnyeckoe MogenvMpoBaHune nprMpoaHbix npoueccos”; 20.04.02 "MpuponoobycTpoincTeo u
BOLOMOSIb30BaHMNE".

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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MporpamMma gucumnnmHbl "MaTtemaTnyeckoe MogenvMpoBaHune nprMpoaHbix npoueccos”; 20.04.02 "MpuponoobycTpoincTeo u
BOLOMOSIb30BaHMNE".

Mporpammy oucumnnuHel paspaboTan(a)(v) 3aseaytowmnii kadenpoi, o.H. (npodgeccop) 3apunos W.X. (kacenpa
MOLENUPOBAHNS 3KONOMMYECKMX CMCTEM, OTaeneHune akonorun), Shamil.Zaripov@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
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OriK-5 CNOCOBHOCTbIO NMPOdPEeCCMOHaNBbHO NCMONb30BaTh COBPEMEHHOE Hay4HOE U

TexHuYeckoe obopynoBaHue 1 Npubopsbl, a Takxe NPoecCcnoHanbHble
KOMMbIOTEPHbBIE MPOrpaMMHble CPeAcTBa

MK-7 crnocobHoCTbio paspabaTtbiBaTb 1 BeCTU 6a3bl 3KCNepuMeHTaNbHbIX AaHHbIX,
NpPOn3BOANTb NOUCK 1 BbIBOP METOLOB U MOLENER ANns peweHns
Hay4YHO-MCCnenoBaTenbCkux 3aaay, MPOBOANTL CPABHEHUE 1 aHANU3 NONYYEHHbIX
pe3ynbTaToB MCCNEAOBAHUIA, BEINMONHATL MaTeMaTUYeCcCkoe MoAENNPOBaHe
NPUPOLHBIX MPOLECCOB

Obyvarowmitcsi, OCBOMBWNIA AUCUUNAUHY (MOSYb):
JonxeH 3HaTb:

OCHOBHbI€ MOHATNA MaTeMaTn4eckoro MmogennposaHuns, NPpUHLMNOB NOCTPOEHUNSA Momenemn NPUPOAHbIX NpoLeCCoB n
nx KOMI'IbIOTepHOIZ

peannsaunn, 0CHOBHble MOLENV NPUPOLHbLIX MPOLIECCOB: MPOLLeCCOB NepeHoca 3arpsiHeHui B oKpyXatowen cpene,
mMohenu Teopun nonynsunia

JonxeH ymeTtb:

OPUEHTUPOBATLCS B MATEMATMYECKUX MOLENSX U NPOrpaMMHbIX MPOAYKTax Mo MOAENNPOBaHMIO B
npYpPoaoobyCTPONCTBE U BOLOMNONb30BAHNN:

3agavax pacnpocTpaHeHns 3arpa3HeHnin B BOAHbIX U BO3OYLWHbIX cpenax, 3afadyax AMHaMmuky nonynsauunim

JlonxeH Bnanetb:

HaBblkamy NOCTPOEHUS NPOCTLIX MOAENEN OBNXEHUS BOAbI 1 BO34yXa W MEepeHoca 3arpsi3HeHuii 1 HaBblkamu
paboTbl B Cpeae UHTErpYPOBAaHHOrO MaTeMaTMYecKoro nakeTa Ans NpoBefeHNs MUHU-UCCefoBaHe Nno
y4ebHOM MOLENMN C NMPOXOXAEHNEM BCEX 3TANOB MOLENMPOBAHUS.

JonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

NPUMEHSATb TeopeTUYeckme 3HaHUs 06 MaTeMaTyecknx MoensiX NPMPOAHbIX NPOLECCOB A8 pelleHns
npakTUYecknx 3aagad B Npupoaoo0yCcTPOCTBE U BOAOMONb30BaAHNM

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

HaHHasa oncumnnuHa (mogynb) BKNtodeHa B padgen "B1.6.3 ducumnnuHbl (Mogynn)" OCHOBHOM NpodheCcCuoHanbHow
obpasosatenbHoi nporpammel 20.04.02 "MpupoanoobycTpoincTeo 1 Bogononb3osaHue (Ypboakonorus)" n 0THOCUTCS K
6a30Boi (06WenpodeccuoHanbHOM) YacTu.

OcBauBaeTcs Ha 2 Kypce B 3 CEMECTpeE.

3. 06bem gucuunnuHbl (MOAYNS) B 3a4eTHbIX eAMHULLAX C YKa3aHUEM KOJIMYeCcTBa YacoB, BbiAe/IeHHbIX Ha
KOHTaKTHyI0 paboTy obydaloLmxcs ¢ npenogasarenem (Mo BUAaM y4ebHbIX 3aHATUN) U Ha CaMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was TpynoeMKOCTb AUCLMINANHBI COCTaBNSET 3 3a4eTHbIX(ble) eauHuL(bl) Ha 108 yaca(os).

KoHTakTHas paboTa - 18 4aca(oB), B TOM Yncie nekuun - 6 4aca(oB), npaktuyieckme 3aHatus - 0 yaca(os), nabopatopHble
paboTbl - 12 yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTtositenbHas pabota - 81 yaca(os).
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MporpamMma gucumnnmHbl "MaTtemaTnyeckoe MogenvMpoBaHune nprMpoaHbix npoueccos”; 20.04.02 "MpuponoobycTpoincTeo u
BOLOMOSIb30BaHMNE".

KoHTponb (3a4éT / ak3aMeH) - 9 yaca(os).
dopma NPOMEXYTOHHOrO KOHTPONS ANCLUUMINHBI: 3K3aMeH B 3 cemecTpe.

4. CopepxaHue AuCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkaaeMU4ecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTu4yeckuil nnaH KOHTaKTHON U caMOCTOATeNbHOM paboThbl NO AucCUUNIUHE (MOAYIIO)

Buabl u yachbl
KOHTaKTHOW paboTbl,

Paspenbl oucumnnuHbl / X TPyA0EMKOCTb CamocrositenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTuyeckuelaboparopHble
Jlekumn 3aHATUSA paboTbl

Tema 1. OCHOBHbIE MOHATUS
mMaremMaTn4yeckoro MoaenmpoBaHus
1.|npupoLaHbIX NPOLLECCOB: Npouecchl 3 2 0 2 41
nepeHoca B OKpyXarolen cpeae,
NonynsLUMOHHbIE MOOENN

5 Tema 2. BeepneHue B

‘[MHTerpuposaHHbI naket Maxima. 3 2 0 6 20
Tema 3. MogenvposaHve NpMpoaHbIX

3.[npoueccos B nakete Maxima 3 2 0 4 20

NToro 6 0 12 81

4.2 CopepxaHue AuCUUMINHbI (MOBYNSA)

Tema 1. OCHOBHbIe NMOHATUS MaTeMaTUYeCcKoro MooeIMpoBaHMs NPUPOOHbIX NPOLLECCOB: NpoLLecchl NepeHoca B
OKpyXatoLLei cpene, NonynsiLMoHHble Moaenu

MoHATNE MaTeMaTMYecKoro MOAENNPOBAHNS B MPUPOA00OYCTPONCTBE 1 BOOLONONb30BaHWUN. BbiBO4 ypaBHEHMI 4Nist
mMaTemaTmyeckmx MoLener NprMpoaHbIX npoueccos MNpouecchl nepeHoca 3arpsisaHeHUii B oOkpyXatowen cpene. BelBog 1
pelleHne ypaBHEHNS KOHBEKTUBHOMN OMAAy3nn B HEMOABVXHOM 1 NOABMXHOM cpefde. Obwas kapTuHa 3arpsisHeHus
atMmocdpepbl. CBeneHust 06 atMocdpepe. B3auMocBsiab siBNeHUI Npw 3arpsisHeHUr atMocqepbl. BnusiHne atMocepHbix
3arpsi3HUTENEN Ha pacTUTENbHOCTb, HA MaTepuarbl, Ha CBOMCTBa aTMOCEPbI, HA METEOPONOrMYECKIE YCNOBUS B
rnobanbHom Macwtabe. OCHOBHble MOAENV pacCesiHUsS 3arpsidHeHnin B aTMocgpepe. "ayccoBa Moaenb. XapakTepucTukm
MCTOYHUKOB BbIBPOCOB. BBEAEeHME B MEXaHWKY aspo3oneit. OCHOBHbIE NOHSATUS. Knaccuguvkaums asposoneit. CBoncTea
aspo3sorneli. A3po30nbHble YacTuLbl B aTMocdepe. Matematuyeckue Mogeny nonynsiLui.

Tema 2. BBeneHue B MHTerpupoBaHHbIn naket Maxima.

BeepneHve B MHTEerpnposaHHble MateMaTnyeCckme nakeTtbl. CuUMBONbHbIE N YNCNEHHbIE MaTeEMaTU4yeckue onepauunn.
AHanuTnyeckoe 1 YUCNeHHoe pelleHne anrebpanyecknx n ougpdoepeHumanbHbIX ypaBHeHWn B nakete. ["paduyeckoe
npencrasnieHne pacyeTHbIX Pe3ynbTaToB. OnemeHTbI nporpamMMmmnpoBaHnA. PeweHne I'IpOCTeI7II.IJI/IX 3agad
npupoaoobycTpoiCcTBa U BOAOMNONb30BAHUS 3KONOrMU U NPUPOLONONbL30BaHNS C NoMoLbio naketa Maxima.

Tema 3. MopenupoBaHue NpupoaHbIX Npoueccos B nakete Maxima

Peannsaumsa mogenen npoueccoB nepeHoca B okpyxatwulen cpene B nakete Maxima. BoiBog 1 peweHne ypaBHeHMs
anddysnm B HENOOBUXHON cpele. BbiBO4 ypaBHEHNS KOHBEKTUBHON AMAdXDY3MKN B NOOBUXHON cpene. PeweHne
OAHOMEPHOro ypaBHeHus Anddy3nn B HENOABMXHON HEOrpaHNYeHHon cpeae. PelleHne nByMepHOro n TpexmMepHoro
ypasHeHUs ondpdysnv B HENOABUXHOW Cpefe B HeorpaHnyeHHom cpeae. PeleHne oAHOMEPHOro ypaBHeHUs
KOHBEKTMBHON AMpy3Mmn B NOABUXHON cpele. PeweHne 0gHOMEPHOro ypaBHEHNS ANdY3un ¢ pasnnyHbIMA
rpaHu4HbIMK ycrnosusiMu. [ayccoBa Mofenb paccesHus 3arpasHeHnii B atmocdpepe. muckpeTHble Mogeny nonynauuia/
Mogenb XuIWHKK - XepTea B3avMOOENCTBUS NONyNaumi

5. MepeuyeHb yue6HO-MeTOAMYECKOrO 0b6ecnevyeHns A1 CaMOCTOSITeNIbHOW paboTbl 06yyaloLLLUXCS NO
AucuUnInHe (MOAyIH0)

CamocTosiTenbHas pabota oby4arolLyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTns. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosTeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAMUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTta obyyatowmxcst
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUMMNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHoli paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YnutaroT u
KOHCMEKTUPYIOT y4eBHYI0, Hay4HYHO 1 CMPaBOYHYIO MTEPATypPy, BbINONHSAT 3aJaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHunsauus caMocTosTenbHOM paboTbl 0ByHaroWMXCs PErnaMeHTUPYeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:
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MporpamMma gucumnnmHbl "MaTtemaTnyeckoe MogenvMpoBaHune nprMpoaHbix npoueccos”; 20.04.02 "MpuponoobycTpoincTeo u
BOLOMOSIb30BaHMNE".

Mopsnok opraHM3aLummy 1 oCyLecTBIEHNS 0Dpa3oBaTenbHON AeaTENbHOCTY NO 06pasoBaTebHbLIM NPOrpaMMam BbiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXAeH
npvkasom MuHucTepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLMM CaMoCTOATENBHOM paboThl CTYAEHTOB BbICLIMX y4EOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
denepanbHbI yHUBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO yHpeXaeH s
BbICLEro npodgeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akThl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta
Martematnyeckuii obpasoBatenbHblii caiT - hitp://old.exponenta.ru/

Caiit kadpenpbl 6uodmanku Bronorndeckoro dpakynbteta MockoBckoro FocynapcTBeHHOro YHusepcuteta nMeHu
M.B.JlomoHocoBa - www.biophys.msu.ru

Caiit naketa Maxima: nporpamMma onsi 3arpysku, ydebHble MaTepuansl - http://maxima.sourceforge.net/

6. dOoHA OLEeHOYHbIX CPeaCcTB MO AucUUNIuHe (MOOYNI0)

DOH/ OLIEHOYHbIX CPeaCTB Mo AUCUMUNANHE (MOOYMI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpasneHHble Ha MPOBEPKY
OCBOEHUS KOMMETEHLIWIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKoB. POHA OLLEHOYHbIX CPECTB BK/HOYaET OLEHOUHbIe
cpencTBa TEKyLEero KOHTPONSA 1 OLEHOYHbIe CPEICTBa NPOMEXYTOUYHOM aTTecTalum.

B dpoHIe oLeHOYHbIX CPeacTB COAePXUTCS creayiolas UHgpopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMBbIM pe3dynbTataM 06y4eHus Mo LUCLUMNIMHE (MOLYNiO);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKIM MO ANCUUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NpUMeHeHUs U NpoLeaypbl OLEHMBAHNS 015 KaXA0ro OLEeHOYHOro CpeacTBea;
- KPUTEPWM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBa;

- coepXaHune OLEHOYHbIX CPELCTB, BKNouas TpeboBaHus, NpeabsBnsieMble K OeACTBUSAM 00yyalowwmxcs,
LEMOHCTPMPYEMbIM pesynbTataM, 3afaHns pas3nuyHbIX TUMOB.

DOHL OLIEHOYHbIX CPEACTB MO ANCUMNINHE HaxoauTcs B MpunoxeHun 1 kK nporpamme AUCLMUNAUHBI (MOLYNHO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANl OCBOEHUSI AUCLUNINHBI (MOAYNS)

OcBoeHue gucumnanHbl (MOaynsi) npegnonaraeT M3y4eHne OCHOBHOW 1 LOMONHUTENbHOW y4ebHOM nuTepaTypbl.
Nutepatypa MoxeT BbiTb AOCTYyMHA 0by4atowmnMcsl B OAHOM U3 OBYX BapUaHTOB (M60 B 060MX N3 HIX):

- B 3NIEKTPOHHOM BUE - YEPEe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHWMW 3aKnto4eHHbIX KDY norosopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyvaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum buneTam B COOTBETCTBUU C NpaBunamy nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AAHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBEAEHMM 0OYYaIoLLMMCS CBOEMO NI0rMHA 1 Napons
OT Nn4Horo kabnHeTa B cucTeme "ONeKTPOHHbIN yHuBepcuteT". MNpu Ncnonb3oBaHMM NevaTHbIX N3aaHnin GubnnoTeyHblin
oOoHA, OomXeH ObITb YKOMMIEKTOBAH UMK M3 pacyeTta He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnngapa) Kaxnoro u3 n3gaHnin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 sk3emnngapa AONONHUTENbHON
nmMTepaTypbl Ha Kaxaoro obydyarowerocs n3 yucna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMTNINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON y4ebHOM nuTepaTypbl, HEOBXOAUMO 41 OCBOEHWUS AMCUMNAMHBI (MOSYNS),
HaxoguTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnmHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHNM YCNIOBUIA
norosopoB KOY ¢ npasoobnanatensimu SNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeyeHb pecypcoB UHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONSA
OCBOEHUS OUCLUMNUHBI (MOOYNS)

MaTemaTnyeckunini obpasoBaTenbHblli caiT - http://old.exponenta.ru/

Caiit kagpenpbl 6rodomankm bBronormnyeckoro doakynbteta Mockosckoro FocynapcTBeHHOro YHMBepcuTeTa nMeHu
M.B.JTomoHocoBa - www.biophys.msu.ru

Caiit naketa Maxima: nporpamMma nns 3arpysku, ydebHole Mmatepuansl - http://maxima.sourceforge.net/

9. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXCsl MO OCBOEHUIO AUCLUMAUHBI (MOAYNS)
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MporpamMma gucumnnmHbl "MaTtemaTnyeckoe MogenvMpoBaHune nprMpoaHbix npoueccos”; 20.04.02 "MpuponoobycTpoincTeo u
BOLOMOSIb30BaHMNE".

Bup pabot MeTtoaunyeckue pekomeHaauum

nekunn CTy,D,eHTaM HeobxoAMMO nocellaTtb NeKumn, BECTU KOHCMEKT NEKUNA BCNen, 3a U3N0XEHNEM
mMatepunana npenogasaTtenem. PeKOMeH,D,yeTCFI I'IpOpaéaTblBaTb KOHCMEeKT B Te4eHne OH4 nocne
nexkuunm n npocMmatpmeatb ero BHOBb HakaHyHe CJ'IG,D,yPOLLI,GVI nekumn. B cny4yae o6Hapy>KeH|/|s| owmbok
nnn BO3HMKHOBEHNSA BOMPOCOB Mo npenblayuwemy marepuany Heobxo 1Mo 06paTI/ITbCFI K
npenonasaresto.

nabopatopHble| Ons noarotoBku k nabopaTopHbIM 3aHATUAM CTYAEHTY PEKOMEHOYETCS NPeaBapuTenbHO

paboTbl npopabaTbiBaTh Kak NeKLMOHHBIA MaTepman, Tak U Matepuan npenbloylimx NPakTUHECKNX 3aHATUIA.
OcCHOBOI1 [nst NOLrOTOBKYN CNYXWUT LOBPOCOBECTHOE BbINONHEHWE AOMALLHEr0 3afaHus. Ons
YCMELWHOro pelleHns 3a4ay NepBoi YacTu kypca CTyAeHTaM PEKOMEHOYETCS BCNOMHUTL MaTepuar,
OCBOEHHbI B Npeabloylyx CEMECTPAX B pamMkax 6a30Bbix MATEMATUYECKMX LUCLMMINH.

camocTtos- | CamocTosiTenbHas paboTta CTyAeHTOB COCTOUT U3 [IByX OCHOBHbIX YacTel - NpopaboTka NeKLUMOHHOro
TenbHas MaTtepuana v BbINONHEHUS AOMallHUX 3aaaHuin. N5 0CBOEHUS TEOPETMHYECKOro U NPakTMYeckoro
pa6oTa MaTtepuana, B ciiy4ae, Korfia KOHCMeKTOB OKa3blBaeTCs HEOCTaTOYHbIM, Unv Ans Gonee AeTanbHoM
npopaboTKn OTAENbHbLIX TEM PEKOMEHOYeTCS UCMONb30BaTh NUTEPATYpPY, yKa3aHHYIo B
COOTBETCTBYIOLEM pasfene. Bce BoaHUKaloWwme BONPOCHI PEKOMEHAyeTCsl 3apaHee YeTko
COpMYNMPOBaTh U BNOCNEACTBUM 06CYaUThb C NperoaaBaTtefnemM.

aK3aMeH MoLroToBKy K 9K3aMeHy pEKOMEHOyeTCS pa3fenutb Ha ABa aTana. Ha nepeom atane
npopabaTbiBAOTCS BCE 9K3aMEHALMOHHbIE BOMPOCHI U (DOPMYNMPYIOTCS BOMPOCHI K NPEnoAaBaTtenio B
pamkax KOHCyNnbTaumu no pasgenam, HegocTaTouHO NOAPOBHO ONUCAHHBIM B paMkax NEKLVOHHOIO
Kypca unu 6onee TpyaHbIM B OCBOEHUM Matepuana. lNocne KoOHCynbTaumm Npoucxonnt
OKOHuYaTenbHas npopaboTka 1 3aKpenneHne maTepmana no BCEM 3K3aMeHaUMOHHbIM BOMPOCaM.

10. MepeyeHb MHGOPMaLIMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 0O6pa30BaTeNbHOro
npouecca no AucuunIuHe (MOAyno), BKNoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHnst 1 MUHGOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEMbIX NMPU OCYLLECTBNEHMI 06pa3oBaTebHOro npolecca no
OUCUMNAVHE (MOLyNio), BKNOYas nepedeHb NporpaMMHOro obecrnedeHns U MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpamMMme AUCLMNNVHBI (MOOYNS).

11. OnucaHne matepuanbHO-TEXHUYECKON 6a3bl, HEO6X0AMMON ANS OCYLLLECTBNEHUS 06pa3oBaTe/ibHOro
npouecca no aucuunInHe (Mogynio)

MartepunanbHO-TEXHUYECKOE obecrneyeHue o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst ofisi CaMOCTOSTENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNIEKTOBAHHbIE CMELNANN3NPOBAHHOR MEBGENbIO (CTOMbI 1
CTYNbS1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamnTopun oNns KOHTaKTHOW paboThl C MpenonasaTeneM, yKoMnnekToBaHHble cneumanianpoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep Ans pacnedvarky pasgatoyHbix MaTepuanos.

MynbTumeouitHas ayoutopums.

KomnbioTepHbIii knacc.

12. CpencrtBa apanTtaumm npenogaBaHUsl AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXcsi MHBaNUA0B U AL, C
OorpaHUyYeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

I'Ipvl Heobx0aMMoCTh B o6pa305aTean0M npouecce npuMeHATCAa cnegytowme Metonbl U TEXHONOrnu, obneryatouime
BOCMpUATUE UHPOopMaLUK 06y'-|a}OLIJ,I/IMI/IC$I nHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- cO3[aHve TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LS €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE NS PA3NNYHbIX NOfb30BaTENEN;

- CO30aHNEe KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/IndHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMmoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa un |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHne BO3MOXHOCTEW AJis 06y4atolwmxcs BOCIPUHUMATL OLHY U Ty XXe MHPOPMaLMIO U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NONyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- NMPVMEHEHVE NPOrPaMMHbIX CPeacTB, 06eCcneyMBaroLLyX BO3MOXHOCTb OCBOEHWSI HABBIKOB 11 YMEHWIA, (hOpPMUPYEMbIX

OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YNCNE BUPTYanbHbIX NabopaTopuii u CUMYNSILUOHHBIX
TEXHONOIMIA;
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BOLOMOSIb30BaHMNE".

- 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'-|eH|/|9|, 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 YCTaHOBﬂeHHOIZ 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 cooteeTcTBMmU ¢ TpeboBaHnamMm ®rOC BO n yuyebHbiM nnaHom no Hanpasneruto 20.04.02
"MpupoLoobycTpoicTBO 1 BOAOMONb30BaHNE" 1 MarucTepckoit nporpamme "Ypboakonorus'”.
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K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

E£1.6.3 Marematnyeckoe MoaenmpoBaHne npupoaHbixX
npoweccos

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpaeneHne nogrotosku: 20.04.02 - MpuponoobyCcTponcTBo 1 BOAONONL30BAHME
Mpogounb noaroToBkM: Ypboakonorus

KBanucukaums BbinyCKHUKA: MarncTp

dopma 0byyeHus: 3a04Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

1. 3apunos W.X., Mapaa+os P.®., N'mnbcparos A.K., WapadytamHos B.®., HukoHeHkoBa T.B. MatemaTtnyeckme mogenu
nepeHoca 3arpssHeHuin B okpyxarouwei cpege / W.X. 3apunos, P.®. MapgaHos, A.K. l'unbcaHos, B.®. WapadyTamHos,
T.B. HukoHeHkoBa - KazaHb: KasaH. yH-T, 2018. - 47c.
http://dspace.kpfu.ru/xmlui/bitstream/net/130767/1/book_tpe_13_04_2018.pdf

2. 3apvnos WW.X., A6zannnos O.P., KoctepuHa E.A. 3agaum matemaTmyeckon akonorum u naket Maxima: yuebHoe
nocobue / 3apunos W.X., A63anunos IO.®., KoctepuHa E.A. - KasaHb: KasaH. yH-T, 2015. - 120 c.

http://dspace.kpfu.ru/xmiui/bitstream/handle/net/149835/Zadachi_matematicheskoj_ekologii_i_paket_Maxima.pdf?sequence=18

3. MatemaTnyeckoe MoaennpoBaHmne BoLHbIX akocucTeM: YyebHoe nocobue / Maspunosa J1.B., Komnanwved J1.A.,
Pacnonos B.E. - KpacHosp.:C®Y, 2016. - 202 c.: ISBN 978-5-7638-3524-3 - Pexum goctyna:
http://znanium.com/catalog/product/966729

JononHutenbHas nuteparypa:
3. OcHoBbI I/IH(*)OpMaTI/I3aLLI/II/I n MaremMaTtn4eckoro MogenmpoBaHms sKonorm4eCkKnx CUCTeM: YyebHoe nocobue / B.IM.
MewankuH, O.B. Bytycos, A.I'. MHayk. - M.: UH®PA-M, 2010. - 357 c.: 60x88 1/16. - (Bbiciee obpazosaHue). (06noxka)

ISBN 978-5-16-003818-6 - URL: http://znanium.com/bookread.php?book=184099
4.'nepnko, 10.A. Tnpporeonorus [OnekTpoHHbIA pecypc] : yueb. nocobue / KO.A. neako. - MuHck: Boiw. wk., 2012. - 446

c.: un. - ISBN 978-985-06-2126-9. - http:/znanium.com/catalog.php?bookinfo=508532

5. MaTtemaTunyeckme MeTonbl B rugporeonormun: Y4yebHoe nocobme ans sy3os / B.C. HazapeHko, O.B. HasapeHko. -
Poctos-Ha-[oHy: N3patenbcTtBo HODY, 2010. - 126 ¢. ISBN 978-5-9275-0757-3 -
http://znanium.com/catalog.php?bookinfo=550745

6. TuxoHoBa M. O. OcHOBbI 3KONOrMYecKoro MoOHUTOpUWHra: YuebHoe nocobue / N.0O. TuxoHosa, H.E. KpyuuHuHa. - M.:
®opym: HALL MIHDPA-M, 2015. - 240 c.: 60x90 1/16. - (Beicee obpasoBaHue: bakanaspuar). (obnoxka) ISBN
978-5-00091-041-2 - URL: http://znanium.com/catalog.php?bookinfo=501429

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 8 ns 9. Bl YHH

ARl | AL O



MporpamMma gucumnnmHbl "MaTtemaTnyeckoe MogenvMpoBaHune nprMpoaHbix npoueccos”; 20.04.02 "MpuponoobycTpoincTeo u
BOLOMOSIb30BaHMNE".

lMpunoxerve 3

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

E£1.6.3 Marematnyeckoe MoaenmpoBaHne npupoaHbixX
npoweccos

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

HanpaeneHne nogrotosku: 20.04.02 - MpuponoobyCcTponcTBo 1 BOAONONb30BAHME
Mpogounb noaroToBkM: Ypboakonorus

KBanucukaums BbinyCKHUKA: MarncTp

dopma 0byyeHus: 3a04HoE

SA3bik 0by4eHms: pycckuia

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcBoeHWe ancuMnInHbI (MOoyns) npeanonaraeT UCMnonb3oBaHne CneayolWero NPorpaMMHoro obecneyeHns u
VHPOPMAaLIMOHHO-CMPAaBOYHbIX 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 nurepatypa ons AaHHOW ANCLMNANHBI UMEETCS B HANNYMK B 3NEKTPOHHO-6MBNNOTEYHOM cncTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYNHERILNX POCCUINCKMX YHEHBIX, PYKOBOAUTENEN rOCYapCTBEHHbIX OpPraHoB, Npenoaasarenei BefyLumnx By30B CTPaHsbl,
BbICOKOKBaNMULMPOBAHHbIX CNELManMCcToB B pasnnyHbix cgpepax busHeca. PoHnO 61bAmMoTeku cHopMUPOBaH C yHETOM
BCEX N3MEHEHNI obpa3oBaTenbHbIX CTaHAAPTOB W BKOYaET y4ebHuKN, yuebHble nocobus, yiebHo-MeToanYeCKme
KOMMneKchbl, MOHorpaduu, asTopedeparbl, Auccepraunm, 3HLUMUKNONEeANn, CRoBapu 1 CNPaBoOYHUKN,
3aKoHoJaTenbHO-HOPMaTMBHbIE AOKYMEHTbI, CrneLmnanbHbie Nepmoanyeckne n3naHns n n3naHus, Bbinyckaemble

nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

CtpaHnua 9 13 9.




