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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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 2 ns 9. Bl YHH

AR 5 AN LM O



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
YK-2 CnocobeH ynpaensaTb NMPOEKTOM Ha BCEX aTanax ero XM3HeHHOro uukna

O6yyatolmiics, OCBOVBLUNIA AUCLUMANHY (MOOYNb):

JlonxeH 3HaTb:

obwue NPYHUMIbI MOCTPOEHUS MOLENEH NPUPOAHBIX MPOLLECCOB U MX KOMMbIOTEPHOW peanv3aLm; OCHOBHbIE
cnocobbl MOLENMPOBAHMS NPVPOLHBIX MPOLLECCOB, KNaccugprkaLum MogeNei NpMpoaHbIX NPOLLECCOB
JonxeH ymeTb:

rOTOBUTb UCXOAHble OaHHble ON14 NpoBeneHNnsa MUHU-UccnenoBaHus no y'-|e6H0|7| MoOenn; CoctTaBnsAaTb
mMaTtemaTtn4yeckme Mooenun aonsa peweHunsa Hay4Ho-nccnenosarenbCkux 3anad

JlonxeH BnageTb:

HaBblKaMK pa6OTbI B cpene MHTErpupoBaHHOro MaTteMaTn4eckoro naketa ansa nposeneHnsa MMHM-nccnenoBaHus no
yqe6H0|7| MOOENN; HaBblkaMu COCTaB/IEHNS MaTeEMaTUYECKMX MOdENEN Ong peweHnsa CNOXHbIX
Hay4HO-UccnenoBartenbCkmMx 3agad, Bu3yanm3nposaTtb onnmcaHne npmpoaoHbIX npoueccos

JlonxeH 0eMOHCTPUPOBaTbL CMOCOBHOCTb Y FTOTOBHOCTb:

NPUMEHATb TEeOpeTn4eCKne 3HaHnA 06 MaTemaTuyeckmx Moaoensx npupoaHbIX NpouecCoB OJid peweHns
npakTnyecknx 3anad B I'IpI/IpO,D,OO6YCTpOI7ICTBe 1 BOOOMOJIb30BAHNN

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnmHa (Mogynb) BkntodeHa B pasgen "51.0.03 OucumnaunHbl (Mogynun)" OCHOBHOM NPOGIECCUOHASBbHOWA
obpasoBatenbHoi nporpammel 20.04.02 "MpurpoaoobycTpoincTeo 1 Bogononb3osaHue (Ypboakonorus)" n 0THOCUTCS K
06s513aTeNbHBIM AUCLMNANHAM.

OcBauBaetcs Ha 2 kKypce B 3 ceMecTpe.

3. O6bem gucuMnanHbI (MOAYNs) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmMxcs ¢ npenopasaresnem (Mo BMAaM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuaromxcs

O6was TpynoeMKOCTb AUCLIMIINHBI COCTaBASIET 4 3a4eTHbIX(ble) eanHuL(bl) Ha 144 yaca(oB).

KoHTakTHas paboTa - 20 4aca(oB), B TOM YMC/e nekuun - 8 4aca(oB), npakTudeckme 3aHatus - 0 yaca(os), nabopaTtopHble
paboTbl - 12 yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 4aca(os).

CamocTositensHas pabota - 115 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 9 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS AUCLUMNANHBI: 9K3aMeH B 3 CEMECTpE.
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MporpamMma gucumnnmHbl "MaTtemaTnyeckoe MogenvMpoBaHune nprMpoaHbix npoueccos”; 20.04.02 "MpuponoobycTpoincTeo u
BOLOMOSIb30BaHMNE".

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 1 Yyacbl KOHTaKTHOM PaboThbI, Camo-

MX TPYOO0EMKOCTb (B Yacax) cToS-

N Paspenbl oucumMnivHbl / Ce- [Nekuumn,llekuum Npaktu-|Mpaktn-fla6opa-Nla6opa-| T€Nb-
monyns MECTP| Bcero | B 3n. |4eckue |4eckue [TopHble|TOpHble| Has

c¢opme[zaHsiTUSA, B 3an. |paboTbl,| B 3n. pa-
Bcero |chopme| Bcero |chbopme | 6oTa

Tema 1. OCHOBHbIE NOHATUS
MaTeMaTM4yeCckoro MoAEeNMpPoBaHmns

1. [npupoaHbIX NpoLeccoB: npoLecchl nepeHoca | 3 2 0 0 0 2 0 41
B OKpy>Xaroller cpene, nonynsumoHHble
moaenu
Tema 2. BBefieHne B MHTErpupoBaHHbIA Naket

2. Maxima. 3 2 0 0 0 6 0 37
Tema 3. MogenuposaHve npupoaHbIX

3. |npoueccos B nakete Maxima 3 4 0 0 0 4 0 37
MToro 8 0 0 0 12 0 115

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

Tema 1. OCHOBHbIe NMOHATUS MaTeMaTUYECKOro Moae/IMpoBaHMs NPUPOAHBIX MPOLLECCOB: NPOLLecChl NepeHoca B
OKpYyXaloLLei cpene, nonynsiLMoHHble MoAenu

MoHsTME MaTeMaTU4YecKoro MOAEeNMpPoBaHnsl B MpUpoLoobycTpoicTBe 1 BOOLOMNONb30BaHUN. BbiBOL ypaBHEHWI Ans
mMatemMaTu4ecknx Mogenei NpupoaHbIX npoLeccos MNpouecchl NepeHoca 3arpsisaHeHnii B okpyXariolei cpene. Boison u
pelweHne ypaBHEeHNsI KOHBEKTUBHOM ANAPADY31M B HEMOABUXHON 1 NOABUXHON cpene. Obwas kapTuHa 3arpsisHeHus
atmocdpepbl. CeefieHnst 06 aTMocdepe. B3auMocBs3b SBNeHWi Npu 3arpsisHeHUn atMocdgoepsl. BnnsHue atmocgpepHbix
3arpsAsHUTENeli Ha pacTUTENbHOCTb, HA MaTepuarnbl, Ha CBOMCTBA aTMOCEPDI, HA METEOPOIOrMYECKNE YCOBUS B
rnobanbHom mMaclwTtabe. OCHOBHbIE MOAENMN paACCESHUS 3arpsi3HeHUl B aTMocdpepe. "ayccoBa Moaenb. XapakTepucTukm
MCTOYHMKOB BbIBPOCOB. BBeaeHue B MexaHuky asposoneit. OcHoBHble NoHaTUS. Knaccudpukaums aspo3soneii. CBoictea
aspo3oneli. A3po30osbHble YacTuLbl B atMocgepe. Matematuyeckre Mogenu nonynsumi.

Tema 2. BBeneHue B HTerpupoBaHHbIn naket Maxima.

BeeneHve B MHTErpUpOBaHHblE MatemMaTtuyecke nakeTbl. CUMBONbHBLIE U YACTIEHHbIE MaTeMaTMYeckue onepauum.
AHanuTN4yeckoe 1 YMCNEHHOE pelueHmne anrebpanyecknx n audpcpepeHumnanbHbiX ypaBHeHW B nakeTe. [padpnyeckoe
npencTaBneHne pacHeTHbIX Pe3yNbTaToB. DNEMEHTbI MPOrpaMMnpoBaHus. PelueHre npocTermnx 3anad
NpUpPoaoo6yCTPONCTBA U BOAOMNONL30BAHUS 9KOIOrMU 1 MPUPOLONONb30BaHNS € NoMolubto naketa Maxima.

Tema 3. MopgenupoBaHue NpupoaHbIX Npoueccos B nakete Maxima

Peanusaumsa mogenen npoueccos nepeHoca B okpyxatLllen cpene B nakete Maxima. BoiBog 1 pelweHve ypaBHeHMS
anddysnm B HENoABUXHON cpele. BbiBoa ypaBHEHNS KOHBEKTUBHON AMADAY3UN B NOABUXHON cpede. PeweHve
OLLHOMEPHOro ypaBHeHNs Anddy3nm B HENOABUXHON HEOrpaHNUYeHHoM cpene. PelweHne OByMepHOro n TpexMepHoro
ypaBHeHuNs anddysnm B HENOOBUXHON cpele B HeorpaHM4yeHHon cpete. PelweHe 0gHOMEPHOro ypaBHeHNS
KOHBEKTMBHOM AMpAY3MKn B NOABUXHON cpele. PelweHne 0gHOMEPHOro ypaBHEHNS Andpdy3nmn ¢ pasinyHbIMm
rpaHnYHbIMK yCnoBusiMu. ["ayccoBa MoAesNb paccesiHus 3arpa3HeHunin B atmocapepe. [duckpeTHblie Mogeny nonynaunia/
Mognenb XUWHUK - XepTBa B3anMOLeNCTBUS NONynsunii

5. MepeyeHb yueO6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosiTeNbHON paboThl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTositenbHas pabota 0by4arolLyxcs BbIMOMHSETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHYI0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLUMUNANUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPEMS ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyatoWwmnecs YnutaroT u
KOHCMEKTUPYIOT yHeBOHYI0, Hay4HYHO 1 CMIPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHUsl, HANpPaBNeHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSITCS K TEKYLEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMUHE.

OpraHuzauusi caMocTosTenbHon paboTbl 0ByHaroWUXCS pernaMmeHTMpyeTcsl HOPMaTUBHBIMU LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NUTepaTypoii N 3NEKTPOHHbIMM 0Bpa3oBaTeNibHbIMU Pecypcamm, BKIOYas:

MopsiLoK opraHn3aumm 1 oCylWEeCTBEHMS 06pa30BaTENbHON AESTENbHOCTM MO 06pPas3oBaTENbHBIM MPOrPamMMam BhICLIETO
06pasoBaHus - nporpammam bakanaepuara, nporpaMmmam crieumaniTera, nporpaMmmam MarucTpatypbl (YyTBEpXaeH
npukasom MuHucTepcTaa obpasoBaHus n Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)
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MporpamMma gucumnnmHbl "MaTtemaTnyeckoe MogenvMpoBaHune nprMpoaHbix npoueccos”; 20.04.02 "MpuponoobycTpoincTeo u
BOLOMOSIb30BaHMNE".

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
MaTemaTnyeckmnit obpasoBaTenbHbIli caiT - http://old.exponenta.ru/

Caiit kagpenpbl 6rodomankn Bronormnyeckoro doakynbteta Mockosckoro FocynapctBeHHOro YHMBepcuTeTa nMeHu
M.B.JTomoHocoBa - www.biophys.msu.ru

Caliit naketa Maxima: nporpamma ans 3arpysku, y4ebHble Matepuans - http://maxima.sourceforge.net/

6. POHA, OLLEHOYHbIX CPEeACTB MO AUCUMUMNIMHE (MOAYNIO)

®DoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKNOYaeT OLUeHO4YHble MaTepunasbl, HanpaB/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCE 3HAHWIA, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT OoueHOYHble
cpencTea TeKylWero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMG)KyTO‘-IHOVI arrectauumn.

B ¢hoHIe OUEeHOYHBIX CPEACTB COAEPXUTCS Creayiolas uHpopmMaums:

- COOTBETCTBME KOMMETEeHUUI NNaHMpyeMbIM pedynbTatam 00y4eHus Mo JucUMnivHe (Moaynio);

- KPUTEPVM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKM MO AMCUMNAVHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHEHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPencTBa;
- KpUTEepPWM OLIEHMBAHNS O KaXA0ro OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEeHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsaBisemMble K 0ecTBUSM 00ydatowmxcs,
IEMOHCTPVPYeMbIM peadynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLUNAUHBI (MOLYNIO).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNVHBI (MOAynst)

OcBoeHuWe aucumMnnnHbl (MOLoyns) npeanonaraeT U3y4eHne OCHOBHON 1 OONONHUTENbHON y4ebHOW nuTepaTypsi.
NutepaTypa MOXeT BbiTb HOCTYMHA 0By4aloWmuMcs B OAHOM 13 ABYX BApMaHTOB (b0 B 060MX M3 HUX):

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

- B NeYaTHoM Buze - B HayuHon 6ubnunoteke um. H.U. Jlobadesckoro. Obyyatowwmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo YuTaTeNnbckum buneTam B COOTBETCTBMU C Npasunamy nonb3osaHus HaydHol 6ubnmoTekoi.

OneKTPOHHbIE N30aHUS AOCTYMHbI AUCTAHUMOHHO 13 NoBoi TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEKTPOHHbIA yHMBepCUTeT". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BUBNNOTEUHBIN
POHL [OMKEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obydatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnnsapa) Kaxaooro u3 n3gaHunini OCHOBHOM nuTepatypbl n He meHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatolerocs U3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMNONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOAMMO A1 OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxoamutcs B MpunoxeHun 2 kK paboyeli nporpamMme AUCUMNAHBL. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu anekTPoHHbIX U3OAHWA U NPU N3MEHEeHM KOMNIEKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNINHBI (MOAYIIs)

Matematuyecknini obpasosaTenbHblil cant - http://old.exponenta.ru/

Caiit kagpenpbl 6uodmanku Bronornyeckoro dpakynbteta MockoBckoro FocynapcTBeHHOro YHuBepcuteta nMeHu
M.B.JlomoHocoBa - www.biophys.msu.ru

Cawit naketa Maxima: nporpamma nns 3arpysku, yuebHble Matepuansl - http://maxima.sourceforge.net/

9. MeToguueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUM/IMHBI (MOOYNS)
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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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- 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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MporpamMma gucumnnmHbl "MaTtemaTnyeckoe MogenvMpoBaHune nprMpoaHbix npoueccos”; 20.04.02 "MpuponoobycTpoincTeo u
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

51.0.03 Martematuieckoe MoAenupoBaHne rnpupoaHbix
npoLeccos

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

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

OcHoBHas nuTeparypa:

1. MatemaTtnyeckme mogeny nepeHoca 3arpsasHeHuin B okpyxatowen cpege / W.X. 3apunos, P.®. MapaaHos, A.K.
MnbcpaHoB u ap. - KasaHb: KasaH. yH-1, 2018. - 47c.-
http://dspace.kpfu.ru/xmlui/bitstream/net/130767/1/book_tpe_13_04_2018.pdf (naTta obpalieHms: 28.05.2021)

2. 3apaum maTemaTnyeckoi akonorum 1 naket Maxima: yue6Hoe nocobue / W.X.3apunos , O.®. Ab3anunos , E.A.

KocTtepuHa. - KazaHb: KasaH. yH-T, 2015. - 120 c.-
http://dspace.kpfu.ru/xmlui/bitstream/handle/net/149835/Zadachi_matematicheskoj_ekologii_i_paket_Maxima.pdf?sequence=18&
(nata obpauweHns: 28.05.2021)

3. aBpwuroBa, J1.B. MaTtemaTtunyeckoe MoaenmpoBaHue BoAHbIX akocucTeM: YuebHoe nocobue / J1.B. MaBpunoea, J1.A.
KomnaHnueun , B.E. Pacnonos - KpacHosp.:C®PY, 2016. - 202 c.- ISBN 978-5-7638-3524-3 - TekcCT : anekTpoHHbIA. - URL:
http://znanium.com/catalog/product/966729 (nata obpaleHus: 28.05.2021)

JononHutenbHasa nuTteparypa:

1. MewarnkuH, O.b. OcHOBbI MHGOPMATA3ALMN U MAaTEMATNYECKOrO MOLENVMPOBAHNS 3KONOTMYECKUX cucTeM: YyebHoe
nocobue / B.IM.

MewankuH, O.B. Bytycos, A.Il". MHayk. - M.: UHDPA-M, 2010. - 357 c.: 60x88 1/16. - (Bbiclee obpa3oBaHue). (06110xKa)

ISBN 978-5-16-003818-6. - TekcT : anekTpoHHbIi. - URL: http://znanium.com/bookread.php?book=184099 (nara
obpaweHus: 28.05.2021)

2. HazapeHko, B.C. MatemaTtnyeckune Metonbl B rugporeonorumn: YyebHoe nocobue ans sysos / B.C. HasapeHko, O.B.
HasapeHko. -

Poctos-Ha-IoHy: 3patenbctBo KODY, 2010. - 126 c.- ISBN 978-5-9275-0757-3. - TekcT : anekTpoHHbIn. - URL:
http://znanium.com/catalog.php?bookinfo=550745 (nata obpalueHus: 28.03.2021)

3. TuxoHoea M. O. OCHOBbI 3KONOrM4eCcKoro MoHNTopuHra: YuebHoe nocobue / 1.0. TuxoHoea, H.E. KpyunHuHa. - M.:
®opym: HALL MHDPA-M, 2015. - 240 c.: 60x90 1/16. - (Beicee obpasosaHue: bakanaspuar). (obnoxka) ISBN

978-5-00091-041-2. - TekcT : anekTpoHHbIA. - URL: http://znanium.com/catalog.php?bookinfo=501429 (nata
obpalleHus: 28.05.2021)
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51.0.03 Martematuieckoe MoAenupoBaHne rnpupoaHbix
npoLeccos

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

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

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.




