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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
KOMMeTeHLUN npuobpeTaeMorn KOMNeTEHLUN
OK-1 CMOCOBHOCTBIO K aBCTPaKTHOMY MbILWMEHWIO, aHaNu3y, CUHTE3Y
OK-4 CNOCOBHOCTLIO CAMOCTOATENBHO NPMOBpPETaTh C MOMOLLBIO MHEOPMALMOHHbBIX

TEXHONOMMI HOBbIE 3HAHNS U YMeHUs!, 00y4aTbCsl HOBbIM METOLAM MUCCNEN0BaHNS 1
CMOMb30BaTh VX B NPaKTUYECKOW OEATENbHOCTY, B TOM YACIE B HOBbIX 06/1acTsiX
3HaHWiA, HENOCPEACTBEHHO HE CBS3aHHbIX CO CCPepoit feaTeNbHOCTA

OK-5 CrocOBHOCTbIO OCPOPMAATL, MPEACTaBNSATb, LOKNaAbIBaTh, 0b6CcyXa4aTh 1
pacnpoCcTpaHaTb pedynbTatbl NPOPECCUOHANBHOM OEATENBHOCTH

OriK-5 CNOCOBHOCTBLIO MPOCPECCMOHANBHO NCMONL30BaTh COBPEMEHHOE HAYYHOE U
TexHn4eckoe obopynoBaHue u Npubopbl, a Takxe NPoeCcCUoHanbHbIE
KOMMbIOTEPHbIE MPOrpaMMHble CPeacTBa

OrkK-6 cnocobHoCTbio cobupaTh, 0606wWaTh M aHANM3MPOBaTb SKCMEPUMEHTANBbHYIO 1
TeXHN4eCKyto NHopmaLnio

OrnK-7 CcrocobHOCTbIo obecnevrBaTh BbICOKOE Ka4ecTBO paboThbl MpU NPOEKTUPOBAHNM,
CTPOVTENbCTBE 1 3KCnyaTaunm 06 bekToB NprpoaoobycTponcTBa 1
BOZOMO/b30BaHNS, NPU NPOBELEHUN HAay4YHO-UCCNeAoBaTeNbCkux pabot

MnK-2 CMOCOBHOCTBIO MCMONb30BaTh 3HAHWS METOAUKMN MNPOEKTUPOBAHUS NHXEHEPHBIX
COOPYXXEHWI, UX KOHCTPYKTUBHBIX 311EMEHTOB, METOAUKMN NHXEHEPHBIX PACYETOB,
HEeobX0OMMbIX NS MPOEKTUPOBAHNS CUCTEM, OO BEKTOB 1 COOPYXKEHWIA LS
NpUpPoLoobyCTPOCTBA U BOLOMNONb30BAHUS

MnK-7 CnocobHOCTbIO paspabaTbiBaTh U BECTU 6a3bl SKCMEPUMEHTANbHBIX AaHHbIX,
NPOVN3BOAUTL MOUCK 1 BIOOP METOOOB 1 MoAeNe ONs peleHns
Hay4HO-MCCnenoBaTeNnbCkuxX 3a4ady, NPOBOANTb CPABHEHWE W aHaNU3 NMoJyYeHHbIX
peaynbTaToB NCCNEe0BaHUIA, BbINMOMHSATL MaTeEMaTMYeckoe MOAENMpPoBaHme
NPUPOLHBIX MPOLIECCOB

Obyyatolpmincs, 0OCBOVBLUWA LUCLUMANHY (MOLYNb):
JonxeH 3HaTb:

OCHOBHbI€ MOHATUS MaTeEMaTU4eCKoro MoOenMpoBaHus, NPUHLMNOB NOCTPOEHUS MOLeneil NPUPOaHbIX MPOLECCOB U
UX KOMMbIOTEPHOW

peann3aumm, OCHOBHbIE MOLENM MPUPOLHBIX MPOLIECCOB: NPOLECCOB NepeHoca 3arpsiHeHiA B OKpyXalowen cpeae,
MOZENN TeopVU NonynsLnii

JonxeH ymeTtb:

OPMEHTUPOBATLCSA B MATEMATMYECKUX MOLENSX U NPOrpaMMHbIX MPOAYKTax No MOASNNPOBaHMIO B
NpPUPOL000YCTPONCTBE U BOAOMNONb30BaAHUN:

3afadax pacnpocrtpaHeHus 3arp9|3HeH|/||7| B BOOHbIX 1 BO34YLWHbIX Cpenax, 3agadyax anHaMmkm I'IOﬂyrIFILI,I/IVI

JlonxeH Bnanetb:

HaBblkamy NOCTPOEHUS NPOCTLIX MOAENEN OBNXEHUS BOAbI 1 BO34yXa W MepeHoca 3arps3HeHuii 1 HaBblkamu
paboTbl B Cpeae UHTErprpPOBaHHOrO MaTeMaTMYecKoro nakeTa Ans NpoBedeHNs MUHU-UCCeoBaHMe No
y4eBHO MOLENMN C NMPOXOXAEHNEM BCEX 3TANOB MOLENMPOBAHUS.

JonxeH neMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTL:!
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MporpamMma gucumnnmHbl "MaTtemaTnyeckoe MogenvMpoBaHune nprMpoaHbix npoueccos”; 20.04.02 "MpuponoobycTpoincTeo u
BOLOMOSIb30BaHMNE".

NPUMEHATb TeopeTn4eCcKne 3HaHnA 06 MatemaTuyeckmx Moaoensx npunpoaHbIX NpoUecCoB OJid peleHns
npakTnyecknx 3anad B I'IpI/IpO,D,OO6YCTpOI7ICTBe 1 BOOOMOJIb30BAHNN

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

HaHHasa oncumnnuHa (Mogynb) BKNtoYeHa B pasgen "B1.6.3 ducumnnuHbl (Mogynn)" OCHOBHOM NpodheCcCUoHanbHow
obpasoBatenbHoi nporpammel 20.04.02 "MpuponoobycTpoincTeo 1 Bogononb3osaHue (be3onacHocTb U peabunutauus
TEPPUTOPUIA MPUPOLHBIX U TEXHOFEHHBIX KaTacTpod)" 1 oTHocKTCS K 6a3oBol (06LWenpotecCnoHaNbHOM) YacTy.
OcBauBaetcs Ha 1 Kypce B 1 cemecTpe.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUEeM KONMYEeCTBa YacoB, BblOe/leHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas Tpyn0eMKOCTb AUCLMMAUHBI COCTaBnseT 3 3a4eTHbIX(ble) eanHuL(bl) Ha 108 yaca(os).

KoHTakTHasi paboTa - 22 yaca(oB), B TOM 4ucne nekuun - 4 yaca(os), npaktndeckne 3aHatus - 0 yaca(os), nabopatopHbie
paboTbl - 18 Yyaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(o.).

CamocTosiTenbHas paboTta - 50 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMNIUHBL: 3K3aMeH B 1 cemecTpe.

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

4.1 CTpyKTypa U TeMaTU4eCKui nNnaH KOHTaKTHOW M CaMOCTOsITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buabl u yachbl
KOHTaKTHOW paboThbl,

N Pasgenbl guCUMNINHLI / Cemect X TPYAO0EMKOCTb CamocTosiTeNnbHas
monyns P (B yacax) pa6ota
MpakTuueckuellaboparopHble
Jlekumm 3aHATUA pab6ortbl

Tema 1. OCHOBHblE MNOHATMA
MaTemMaTM4yeckoro MoaenmpoBaHus
1.|NprpPOLAHbIX NPOLLECCOB: NPOLLECChI 1 2 0 2 10
nepeHoca B oKpyxatowein cpege,
nonynsiUMOHHbIE MOOENN

5 Tema 2. BeepneHue B 1 5 0 5

‘lnHTerpmposaHHbI naket Maxima. 20
Tema 3. MogenuposaHve NpupoaHbIX

3.|npoueccos B nakete Maxima 1 0 0 11 20

Ntoro 4 0 18 50

4.2 CopepxaHue aucCUUMNIUHLI (MOBYNSA)

Tema 1. OCHOBHbI€ MOHATUS MaTeMaTUYecKoro Moae/IMpoBaHUS NPUPOLAHbIX NPOLLECCOB: NpoLLecchbl NepeHoca B
oKpyXatoLLel cpege, NONyNsiLMOHHbIE MOOENN

MoHsTME MaTEMATUYECKOrO MOLENNPOBaHWS B MPUPOLO0BYCTPOMCTBE 1 BOOLOMNONb30BAHUN. BbiBOL ypaBHEHUI Ans
mMaTemaTn4eckmx Modenein npmpoaHbIx npoleccos lNMpouecchl nepeHoca 3arpsasHeHnii B okpyxarower cpene. Boisog un
peleHre ypaBHEHNS KOHBEKTUBHOM ANADADY3nMN B HEMOABUXHON 1 NOABUXHON cpene. Obwas kapTuHa 3arps3HeHuns
atmocchepbl. CeefeHnst 06 aTmMocdpepe. B3auMocBsA3b SBAeHWI Npu 3arpsisHeHUN atMocepbl. BnnsHue atmocopepHbix
3arps3HuTenein Ha pacTMTENbHOCTb, HA MaTepuanbl, Ha CBOKWCTBA aTMOCKPEPHI, HA METEOPONOrMyeckme yCcnosms B
rnobanbHom mMacwTtabe. OCHOBHbIE MOAENMN PACCEAHUS 3arpsi3HEHUI B aTMOcdepe. ["ayccoBa Moaenb. XapakTepucTukm
UCTOYHMKOB BbIBPOCOB. BBeaoeHme B MexaHuKy asposoneit. OcHoBHble NoHATUS. Knaccudpukaums aspo3soneii. Ceoictea
aspo3sonei. Aspo3onbHbie HYacTuupbl B atMocdepe. MatemaTtnyeckme mogeny nonynsauuii.

Tema 2. BBegeHue B UHTErpupoBaHHbIN naket Maxima.

BeeneHve B MHTErpUpPOBaHHblE MateMaTnyeckme nakeTbl. CMBONbHBIE U YACIEHHBIE MAaTEMATMYECKUE OMnepaLnn.
AHanUTN4YECKOE U YUCNIEHHOE pelleHmne anrebpanyecknx v oudocpepeHLmanbHbix ypaBHeHW B nakeTe. [pagpmyeckoe
npencTaBneHUE pacHeTHbIX PE3YNbTATOB. DNEMEHTbI MPOrpaMMMpoBaHus. PelueHre npocTerwmnx 3anad
NpUpPoLooByCTPONCTBA U BOLOMNONb30OBAHUS KONOrMU U NPUPOLONONb30BaHNS C NoMoLbio naketa Maxima.

Tema 3. MopenupoBaHue NPUPOLHLIX NpoueccoB B nakete Maxima
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MporpamMma gucumnnmHbl "MaTtemaTnyeckoe MogenvMpoBaHune nprMpoaHbix npoueccos”; 20.04.02 "MpuponoobycTpoincTeo u
BOLOMOSIb30BaHMNE".

Peanusaumsa monenen npoueccoB nepeHoca B okpyxarwllen cpene B nakete Maxima. BoiBog 1 peweHve ypaBHeHMs
anddysnm B HeNoABUXHOM cpele. BbiBoa ypaBHEHNS KOHBEKTUBHOM AMADADY3UN B NOABUXHON cpede. PeweHne
OLLHOMEPHOro ypaBHeHNs AMdddy3nm B HENOABUXHON HeOrpaHn4eHHon cpene. PeleHne nByMepHOro u TpexMepHoro
ypaBHeHus anddysnm B HENOOBUXHON Cpelie B HeorpaHM4yeHHon cpete. PeweHre 0gHOMEPHOro ypaBHeHNS
KOHBEKTMBHON AMAPAY3MN B NOABUXHON cpele. PelweHne 04HOMEPHOro ypaBHEHNS Anddy3nn ¢ pasinyHbIMn
rpaHnYHbIMK ycnoBusiMu. ["ayccoBa MoAesNb paccesiHus 3arpa3HeHunin B atmocapepe. [duckpeTHblie Mmogeny nonynaunia/
Mogenb XUWHUK - XepTea B3anMOLeNCTBUS NONynsuni

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosITeNbHON paboThl o6yyaroLmMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota 0by4arolyxcs BbINOMHAETCS Mo 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
AyLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHYI0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAMOCTOSITENbHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLUMUNANUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPEMS ayanTopHOl paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyatowWwmnecs YnutaroT u
KOHCMEKTUPYIOT yHeOHYI0, Hay4HYHO 1 CMIPABOYHYIO NMTEPATYPY, BINONHAT 3aaHUs, HANpaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMMIUHE.

OpraHnsauus caMocTosTenbHol paboTbl 06y4arolWmxcs pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa30oBaTebHBIMU PECYpcamMu, BKOYaAS:

MopsiLoK opraHn3aumm 1 ocyleCTBAEHNS 06pa30BaTeNbHON AeSATENbHOCTM MO 06pas3oBaTeNbHBIM MPOrPamMMam BbICLIETO
06pasoBaHus - nporpammam bakanaspuara, nporpaMmmam crieumaniTeTa, nporpaMmmam MarucTpatypbl (YyTBEpXOeH
npukasom MuHucTepcTaa obpasosaHus 1 Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin ®enepauum No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON paboTbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeneHMNA"

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

MpaBuna BHyTPEHHero pacrnopsiaka goeepanbHOro rocy1apcTBeHHOr0 aBTOHOMHOMO 06pas3oBaTebHOrO y4pexaeHus
BbICLLEro npodpeccuoHanbHoro obpasoeaHus "KasaHckuii (Mpueonxckuii) doeagepanbHbllii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkcKoro) doeaepansHOro yHmBepcuteTa
MaTemaTnyeckuit obpasoBaTenbHbIli canT - http://old.exponenta.ru/

Caiit kagpenpbl 6rodmankm Bronornyeckoro dakynbteta Mockosckoro FocyoapcTBeHHOro YHMBepcuTeTa nMeHu
M.B.JTomoHocoBa - www.biophys.msu.ru

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

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUMNIMHE (MOAYNIO)

DOH[ OLIEHOYHbIX CPEeACTB Mo AUCUMUNINHE (MOAYNI0) BKIOYAET OLEHOYHbIe MaTepuanbl, HanpasneHHble Ha NPOBEpPKyY
OCBOEHUS KOMMETEHLMIA, B TOM YMCNe 3HAHWUIA, YMEHUIA U HaBbIKOB. POHA OLLEHOYHbIX CPeLCTB BK/loYaeT OLEeHOYHble
CpeLcTBa TeKyLWero KOHTPONS 1 OLEHOYHbIe CPeICTBa NPOMEXYTO4YHOM aTTecTaumm.

B ¢hoHIe OLeHOYHbBIX CPEACTB COAEPXUTCS creayiolas uHpopMaums:

- COOTBETCTBME KOMNETEHLMIA NNAHUPYEMBIM pedynbTatamM 06y4eHUs No LUCLUMNANHE (MOLYNIO);

- KPUTEPUM OLIEHMBAHNSA COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO AMCUMNAVHE (MOLYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHMBAHNS LS KaXA0ro OLEeHOYHOro CpencTBa;
- KPUTEPUM OLLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBa;

- coaepxaHume oueHO4YHbIX CpencTs, BKIKOYas TpeéoBava, npegbsasndaeMble K OEenCcTBuAM o6y'-|a|ou4v|xcq,
OEMOHCTPUMPYyEMbIM pe3yfibTaTtaM, 3anaHns pa3/indHbIX TUMOB.

DOHL OLLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 kK nporpamme AUCLMUNAUHBI (MOLYNO).

7. MepeyeHb nuTepaTtypbl, HEO6XOAUMOW A1 OCBOEHUS AUCLIMIMINHDBI (MOAYNS)

OcBoeHve gucumnnanHbl (Mooyns) npennonaraeT N3y4eHne OCHOBHOW W AOMONHUTENbHOW y4ebHol nuTepaTtypsbl.
Nutepatypa MoxeT ObITb JOCTYMHA 0ByYaloWMMCst B OOHOM M3 ABYX BapuaHToB (NMbo B 060UX N3 HIUX):

- B 9NIEKTPOHHOM BUE - YEPES NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKNtoueHHbIX KDY norosopos ¢
npasoobnagatensmu;

- B NeyatHoM Buae - B HayyHoih 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbckum bruneTam B COOTBETCTBUM C NMpasunamy nonb3osaHust HayyHol 6nbnnoTekoii.
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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)

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

Caiit kagpenpbl 6rodmankm bBronormnyeckoro doakynbteta Mockosckoro FocynapctBeHHOro YHmMBepcuTeTa nMeHu
M.B.JTomoHocoBa - www.biophys.msu.ru

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

9. MeToguueckue ykasaHus gisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)

Bup, pa6ot MeTtoauueckue peKoMeHpaLmm

nekunn CTy,D,eHTaM HeobxoAMMO rnocellaTtb NeKumn, BECTU KOHCIMEKT NEKUNA BCNen 3a U3N0XEHNEM
mMatepuana npenogasaTtenem. PeKOMeH,D,yeTCFI I'IpOpaéaTblBaTb KOHCMNEeKT B Te4eHne OH4 nocne
nexkuunm n npocMmatpmeatb ero BHOBb HakaHyHe CJ'IG,D,yPOLLI,GVI nekuun. B cny4yae 06Hapy>KeH|/|s| owmnbok
nnn BO3HMKHOBEHNSA BOMPOCOB Mo npenblaywemy marepuany Heobxo 1Mo 06paTI/ITbCFI K
npenonasarterso.

nabopatopHble| Ons noarotoBku k nabopaTopHbIM 3aHATASAM CTYAEHTY PEKOMEHOYETCS NPeaBapuTenbHO

paboTbl npopabaTbiBaTh Kak NeKLMOHHBIA MaTepman, Tak U MaTepuan npemnbloylimx NPakTUHECKNX 3aHATUIA.
OcCHOBOI1 [nst NOLrOTOBKMN CYXWUT fLOBPOCOBECTHOE BbINONHEHWE AOMALLHEr0 3afaHus. Ons
YCMELWHOro pelleHns 3a4ay NepBoi 4acTu kypca CTyAeHTaM PEKOMEHOYETCS BCNOMHUTL MaTepuar,
OCBOEHHbII B Npeabloylyx CEMECTPAX B pamMkax 6a30Bbix MAaTEMATUYECKMX LUCLMMINH.

camocTtos- | CamocTosiTenbHas paboTta CTyAeHTOB COCTOUT U3 AByX OCHOBHbIX YacTel - NpopaboTka NeKLUMOHHOro
TenbHas MaTtepuana v BbINONHEHUS AOMallHUX 3aaaHui. NS 0CBOEHUS TEOPETMHYECKOro U NPakTMYeckoro
pa6oTa MaTtepuana, B ciy4ae, Korfa KOHCMeKTOB OKa3blBaeTCs HEOCTAaTO4HbIM, Unv ans Gonee aeTtanbHOM
npopaboTKn OTAENbHbLIX TEM PEKOMEHOYeTCs UCMONb30BaTh NUTEPATYpPY, yKa3aHHYIo B
COOTBETCTBYIOLEM pasfene. Bce BoaHUKaloWwme BONPOCHI PEKOMEHAyeTCst 3apaHee YeTKo
COpMYNMPOBaTh U BNOCNEACTBUM 06CYaUTh C NperoaaBartenem.

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

10. MepeveHb MHGOPMaLMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 0O6pa30oBaTeNbHOro
npouecca no gucuunIuHe (MOAyno), BKAoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHus 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEMbIX NMPU OCYLLECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MoLyNio), BKNoYas nepedeHb NporpaMMHOro obecnedeHns U MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMme AUCLMNNMHBI (MOOYNS).

11. OnucaHue maTepuanbHO-TeXHUYeckon 6a3bl, HEO6XOAMMOW ANs OCYLLECTB/IeHUs 06pa3oBaTeNnbHOro
npowecca no gucuunianHe (Moayo)

MatepunanbHO-TEXHUYECKOE obecrneyeHue o6pasoBaTeanoro npouecca no gucumnnmHe (MOAynto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst ofisi CaMOCTOSTENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNIEKTOBAHHBIE CMELNANN3NPOBAHHOR MEBENbIO (CTOMbI 1
CTYNbS1) U OCHAIEHHbIE KOMIMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTencHyto cpeny KDY.

YyebHble ayanTopun oNns KOHTaKTHOWM paboThl C MpenonaBaTeneM, yKoMNnekToBaHHble cneumanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).
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KomnbioTep 1 NpuHTEp ONs pacneyaTky pa3ngaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayoutopus.
KomnbioTepHbIi knacc.

12. Cpe,llCTBa ajantauuvm npenogasaHusa oUCUUM/INHDbI K I'IOTPEGHOCTHM 06yl-|a|ou.|,v|x05| UHBaANINOOB U NAL, C
orpaHn4eHHbIMXU BO3MOXHOCTSAAMU 300POBbSA

npl/l Heobx0aMMOCTHN B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatowue
BOCMNpUATME UHPopMaLnUm o6yqa+ou1|/|M|/|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

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

- CO30aHNe KOHTEHTAa, KOTOprIZ MOXHO NpencTaBuTb B pa3/inyHbIX BUOAX 6e3 notepun oaHHbIX WK CTPYKTYpPbI,
npenycmMoTpeTb BOSMOXHOCTb MaCLIJTa6I/IpOBaHI/IH TeKCcTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4yectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTtypbl;

- CO34aHVe BO3MOXHOCTEW AJis 06y4atoLmMXCsl BOCMIPUHUMATb OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
HarmpuMmep, TaK, 4Tobbl NMLA C HAPYLWEHNUAMI CyXa NOMyYani MHOPMALIMIO BU3YaribHO, C HAPYILEHWSIMU 3PEHUS -
ayamanbHo;

- MPUMEHEHNEe NPorpaMMHbIX CpencTs, obecrneynBatomx BO3MOXHOCTb OCBOEHUS HABbIKOB 1 YMEHUIA, DOPMUPYEMBIX
OVUCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuin U CUMYNSILUOHHBIX
TEXHONOIIA;

- MPUMEHEHVE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA 4N Nepeaayn MHGOpMaLum, OpraHn3auun pasnmnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboThl 0By4arolWerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A1 MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOLENCTBUS| BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4YeHUs!, NPOBELEHUS CEMUHAPOB, BBICTYM/IEHUS C AOKNALAMU U 3aALNTbI BEINOSHEHHBIX paboT,
NMPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHOM paboThl;

- NPYMEHeHNe AUCTaHUMOHHbIX 0O6pa3oBaTenbHbIX TEXHONOIMIA ANs opraHmM3aummn oopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMIXNTENIbHOCTU caaqm oby4atolwmMcst UHBaANUOOM UK NIMLUOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOOONXUTENNbHOCTU COoa4vn 3a4éTa nnn aK3ameHa, nposoaounMOro B NMUCbMEHHOMN cpopMe, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONMXNTENIbHOCTU MOArOTOBKM 06y4Yatowerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXMNTENbHOCTMN BLICTYNNEHNS 0ByyatowWwerocs npuw 3awmTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.
Mporpamma cocTaBneHa B cooTBeTcTBUM ¢ TpeboBaHnsaMu GrOC BO u y4ebHbIM nnaHoM no HanpasneHuto 20.04.02

"MprpoooobyCcTPOCTBO M BOLOMNONb30BAHNE" 1 MarncTepckow nporpamme "be3onacHocTb U peabunntaumnsi TeppuTopui
NPUPOLOHBIX N TEXHOTEHHbIX KaracTpod".
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lMpunoxerne 2

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: besonacHocTb U peabunutaumns TepPPUTOPUIA NPUPOIHbBIX U TEXHOreHHbIX KaTacTpod
KBanudpukaums BbIMyCKHMKA: MArUcTp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

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
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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: BbesonacHocTb U peabunutaumns TeppPUTOPUA NPUPOIHbBIX U TEXHOreHHbIX KaTacTpod
KBanudpmkaums BbIMyCKHMKA: MArucTp

dopma 0by4eHus: o4Hoe

S3blk 06y4eHNs: pyccKuii

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.




