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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 omcunnnmHbl "CUCTEMHBIV aHann3 n mogenuposaHue B akonoruun”; 05.03.06 "Skonorms n NnpupoaononsL3osaHme”.

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
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
MnK-20 CNOCOBHOCTBIO U3naratb 1 KPUTUYECKM aHanManposaTb 6a30Byi0 MHCpOpMaLMIO B
o06nacT 3KONOrMm 1 NPUPOLONONbL30BAHNS

O6yyatolmiics, OCBOVBLUNA AUCLUMNNHY (MOOYNb):
JlonxeH 3HaTb:
TEeopeTnyecKne OCHOBbI CUCTEMHOrO aHannsa 1 MeTo0B MaTteMaTyeckoro MoAEeNMpPoOBaHns B 9KOMOTMN.

JonxeH ymeTb:

OPVEHTNPOBATLCA B MATEMATUYECKNX MOOENSAX 3KONOrMYECKUX CUCTEM, 3a4a4ax pacnpocTpaHeHns 3arpa3HeHnii B
BOOHbIX 1 BO3OYLWHbIX cpenax, 3K0JI0ro-skOHOMMU4eCKnx Mmooensax, MatemMatndecknx Metogax.

JlonxeH Bnagetb:

HaBblKaMi paGOTbI B cpe,ue VIHTerVIpOBaHHOFO MatTeMaTn4eckoro naketa, I'IpOBeCTVI MUHN-NCcnegoBaHme no
y4yebHOoIn MoLenn ¢ NPOXOXAEHNEM BCEX 3TanoB MOAENMPOBaHNS.

JlonxxeH 0eMOHCTPNPOBaTh CMOCOBHOCTL 1 FTOTOBHOCTb:

BNafeHns OCHOBaMy CUCTEMHOrO aHanu3a 1 Metogamy MateMaTm4eckoro MogenmpoBaHns B 9KONOMN.

2. Mecto aucumnnuHbl (Mopyns) B cTpyktype OIMOIM BO

[aHHag oucumnnuHa (Moaynb) BkoYeHa B pasaen "b1.B.02 OucuunnmHbl (Moaynm)" OCHOBHOM NPOGIECCMOHANBbHOW
obpasoBatenbHoi nporpammel 05.03.06 "Skonorus 1 npupoaononb3osaHue (YnpasneHne Ka4eCTBOM OKpyXatoLei
cpenbl 1 NpUPOOHbIMU pecypcamu)” N OTHOCUTCS K BapuaTUBHOR YacTw.

OcBauBaeTcs Ha 3 Kypce B 6 ceMecTpe.

3. 06beM gucuMnnHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYECTBa YacoB, BblOeNleHHbIX 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 - 47 yaca(oB), B TOM 4ucne nekuum - 20 yaca(oB), NpakTnyeckme 3aHsTus - 26 4aca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPOb CaMOCTOSITENbHOW paboThl - 1 yaca(os).

CamocTosiTenbHas paboTta - 34 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 27 yaca(oB).
dopma NPOMEXYTOYHOIO KOHTPONS ANCLUMNVHBI: 3K3aMeH B 6 cemMecTpe.

4. CopepXxaHue OUCLUUNNUHbI (MOAYNSA), CTPYKTYpPUMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nNnaH KOHTaKTHOW M CaMOCTOsITENbHON paboThl N0 AUCLMNNIUHE (MOAYNIO)

Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspnenbl oucuunnvHbl / MX TPYDOEMKOCTb CamocrtositenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnueckue/laboparopHole
Jlekumn 3aHATUSA paboTbl
Tema 1. TEMA 1. OBWNE
1. [MOHATUA N NPUHLIMMNbI 6 5 4 0 2
CUCTEMHOIO AHATTN3A
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Buabl un yachbl
KOHTaKTHOW paboThbl,

Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumm 3aHATUSA paboTbl

Tema 3. TEMA 2.
3. IMATEMATUYECKWE MOOENN 6 5 10 0 10
TEOPUW Nnonynaunmn

Tema 6. TEMA 3.

6. MATEMATUYECKWME MOLOENN B 6 6 4 0 10
9KOJormn
Tema 9. TEMA 4. OTATI

9. [KOMIBbKOTEPHOIO 6 4 8 0 12
MOLENMMPOBAHNA

12.[Tema 12. lMoaroToBka K aKk3ameHy 6 0 0 0
Utoro 20 26 0 34

4.2 CopepxaHue gUCLUNIUHbI (MOAYNSA)
Tema 1. TEMA 1. OBLWWUE NMOHATUA U NPUHLUIMbI CAICTEMHOIO AHAJIU3A

MaTtematuyeckoe MOLENNPOBAHME: UCTOPUS N COBPEMEHHOCTb. VICTOprS MaTeMaTMyeckol aKonormu. Teopusi CUCTEM.
CucTeMHblin aHanm3. Cructema 1 Buabl cucTeM. [MoHATUE CNOXHON CUCTEMbBI 1 9KONOFMYECKOW CUCTEMBI. XapakTepucTunkm
CNOXHbIX cncteM. CUCTEMHbIV aHanua B akonorun. OnvcaHue cTpykTypbl akocucTeMbl. OCHOBHbIE 3Tarbl
MOLEennpoBaHus akocucTeM. MaTtemaTmyeckoe onmcaHmne CUCTEMbI. YCTONYMBOCTb CUCTEM.

Tema 3. TEMA 2. MATEMATUYECKUE MOOENU TEOPUU NONYNSALUN

Monenu Ha ocHoBe audpdpepeHLmnanbHbiX ypaBHeHW. Moaenu SMHaMyk Nonynsumii ¢ y4eToM MexBUA0BOro
B3aMMOLENCTBIS: HEATPANN3M, aMEHCaNN3M, KOMMEHCANM3M, KOHKYPEHLIMS, OTHOLWEHUS TUNa XULWHKK-XepPTBa.

Mognenu 6ruonornyeckmx coobecTs. AnckpeTHble Mogeny nonynsuuii. PasHocTHble ypaBHEHNS. PasHoCcTHoe
normctnyeckoe ypasHeHue. CueHapuin nepexoga K xaocy. JuckpetHble Mogenu nonynaumini. MaTpuyHble Mmogenu.

Tema 6. TEMA 3. MATEMATUYECKUE MOLOENIN B 3KONOIrmn

O630p psina U3BECTHBIX MOLENEN 9KOCUCTEM. DKONOro-akoHoMuyeckne mogenu. Mogenb YynecHon cTpaHbi:
'MaTemaTtnyeckas moaneb Aemorpaduyeckmx, 3Konorn4eckmx, 9KOHOMUHECKNX U MPMPOLOOXPAHHbLIX NPOLIECCOB.
Mogenu nepeHoca 3arpsa3HeHnii B pe4HbIX CUCTEMAx M 03epHbIX Bogoemax. Mogenu nepeHoca B aTMocdepe.
VmnTtaumoHHoro mogenb ApanbCKoro Mops.

Tema 9. TEMA 4. 3TAIN KOMMNbKOTEPHOIO MOOENMNPOBAHUA

STan KOMMbIOTEPHOrO MOJENMPOBaHUS. BBeneHNe B MaTeMaTmyieckue 1 crtatuctudeckmne naketol. OnucaHune naketa
Maxima: pewweHue anrebpavdecknx 1 augocpepeHumnanbHbix YPaBHEHW, MOCTPOEHUE rpadhvKoB, annpoKcuMaums
YMCNOBbLIX JAHHbIX. BO3MOXHOCTM "NpeaMeTHbIX" NakeToB NporpamMm 4Jis PEEHNs 3a4a4 MaTeMaTnieckoi 3KONorum.

Tema 12. NMoarotoBka K 3K3aMeHy

OK3aMeH BKNOYAET TEOPETNYECKME BOMPOCH! TeM 1-4, a TakXe 0TBET MO MHAMBMUIYyanbHON Mogenu. Kaxabli cTyneHT
BbIMOMHSAET UHAVBWAYaNbHOE MUHU-UCCNENOBAHNE NO MOAENMN AMHAMUKIX MONYASALMU C NMOMOLLbLIO NprpaMMMbl Maxima.
Ortyer BkoYaeT B cebs onucaHne MOAENU, TEKCT MPorpamMmel U aKonoruyeckne Boisoabl. Cnegyert Ha npumepe
WHOVBMOYaNbHON MOAENU 06 BSACHNTL NOAXOAbl CUCTEMHOMO aHanm3a v MoLENNPOBaHNS B 9KONOrMU.

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

CamocTosiTenbHas pabota oby4arolmxcs BoINOMAHSETCS N0 3a4aHNI0 U NPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
HO 6e3 ero HenocpenCcTBEHHOro yqacTusi. CamoctosTensHas paboTta noapasnensieTcs Ha CaMoCTOSATENbHYIO paboTy Ha
AyLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO caMoCcTosTeNbHYto paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAMOCTOSITENbHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLUMNANUHLI, Tak 1 NpopaboTky Tem
(pa3gnenos), ocBaMBaeMbIX BO BPeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmnecs YnutaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYHO 1 CMIPABOYHYIO NMTEPATYPY, BbINONHAT 3aaHUs, HanpaBneHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSIO MO AUCLMMNUHE.
OpraHuzauusi caMocTosaTeNbHOM paboTbl 0ByHaIOWUXCS PEernaMeHTMPyeTCsl HOPMATUBHBIMU LOKYMEHTaMU,
y4ebHO-MeTOANYECKOA NUTEPaTYPOii N 3NEKTPOHHBLIMM 0Bpa30BaTENbHBIMU PECYpCaMm, BKIOYAS:

MopsiLoK opraHn3aumm 1 ocylecTBAEHNS 06pa3oBaTeNbHON AesTeNbHOCTM Mo 06pasoBaTeNbHbIM MPOrPamMMam BbICLIETO
06pasoBaHus - nporpammam bakanaspuara, nporpammam crieumanmiTera, nporpammam MarmcTpatypbl (YyTBepXaeH
npukasom MuHucTepcTaa obpasosaHus 1 Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

am PAEKTPOHHBH
CtpaHnua 4 13 9. Il YHHUBEPCHTET

VS DFMALIMOHHD AHATKTH: CTEMA Kby
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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

pecypc, NOCBSILEHHbIN CUCTEME KOMMbIOTEPHOI anrebpbl Maxima. Ha caiite MOXHO ckadaTtb nporpammy, HamTu
[IOKyMEHTALIVIO, MOCMOTPETbL OTBETHI HA YacTo 3aaaeaeMbl Bornpockl (FAQ) u ap. - maxima.sourceforge.net/ru/l[]

caiT OOKTOpa hnadnko-matemMaTnyeckux Hayk, npodpeccopa Bruonormnyeckoro goakynbteta MOCKOBCKOroO
rocynapCTBeHHOro yHmsepcuteta umeHn M. B. JlomoHocoBa [MannHbl KOpbeBHbl PudHnyeHko. CopepxmT matepuansl no
MatemMaTuyeckoMy MOAenMpoBaHuio B bruonorum. - mathbio.professorjournal.ru

6. dOHA OLEeHOYHbIX CPeACcTB MO AucuUnIuHe (MOoayN0)

DOH[ OLIEHOYHbIX CPeACTB Mo AUCUUNAUHE (MOOYMI0) BKOYAET OLEHOYHbIE MaTepuanbl, HanpasneHHble Ha MPOBEPKY
OCBOEHUS KOMMETEHLIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKoB. POHA OLLEHOYHbIX CPEdCTB BK/HOYaET OLEHOUHbIe
cpencTBa TeKyLEero KOHTPONS 1 OLEHOYHbIe CPEeICTBa NPOMEXYTO4YHOM aTTecTaLUum.

B dpoHIe oLeHOYHbIX CPeaCcTB COAEPXUTCS cneayiolas UHgpopMaums:

- COOTBETCTBME KOMMETEHLMIA NNAHMPYEMBIM Pe3ynbTataM 0By4eHus Mo LUCLWMIVHE (MOLYNIO);

- KpUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKYM MO ANCUMMNIVHE (MOZYNIO);

- onucaHve nopsiaka NpUMeHeHWs U NpoLeaypbl OLEHMBAaHNS 015 KaXA0ro OLEeHOYHOro CpeacTBea;
- KPUTEPVM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- cogepxaHune OUeHO4YHbIX CpencTB, BKNKO4Yas TpGﬁOBaHI/IFI, npenbsaBnseMbie K OEeNCcTBUAM 05y‘-laIOLI.I,VIXCFI,
OEMOHCTpUpyeMbIM pedynbtaTtaMm, 3anaHnsa pas3indHblX TUMOB.

DOHLI OLIEHOYHbIX CPEACTB MO ANCUMNINHE HaxoauTcs B [MpunoxeHun 1 k nporpamme AUCLMANAUHBI (MOLYNHO).

7. NMepeueHb nuTepartypbl, HEO6X0AMMOW A1 OCBOEHUSA OUCLUMANHBI (MOAYNSA)
OcBoeHWe ancLUMnnnHbI (MOoYNs) npeanonaraeT n3y4yeHne OCHOBHOW 1 [ONONHUTENBHON y4ebHO nuTepaTypbl.
Nutepatypa MoXeT BbiTb BOCTYMHA 0ByYaloWUMCs B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 3NIEKTPOHHOM BUE - YePEe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKnto4eHHbIX KDY norosopos ¢
npasoobnanatensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyvaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum 6uneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBELEHMM 0BYYaOLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucteMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNONb30BaHMK NeYaTHbIX M3naHUA BBNNOTEYHbI
oOHA, OoMKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnnspa) Kaxnoro u3 n3gaHnin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 sk3eMnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpaMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHNM YCNOBUIA
norosopoB KOY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeyeHb pecypcoB UHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONA
OCBOEHUS OUCLUMNMNHBI (MOOYNs)

WHcTmTyT skonorum Bonxckoro 6acceiiHa - www.ievbran.ru/1/
mMatematuyeckuii obpasoBaTenbHblil canT - www.exponenta.ru

cainT kadpenpbl 6uodomnankn bronornyeckoro dpakynbteta MockoBckoro flocynapcTBeHHOro YH1BepcuTeTa MMeHu
M.B.JlomoHocoBa - www.biophys.msu.ru

cant doupmbl "Wolfram Research” ¢ onncaHnem naketra Mathematica - www.wolfram.com
aneKTpoHHas 6a3a Hay4Hoin nuTepatypbl - www.sciencedirect.com

9. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXCsl MO OCBOEHUIO AUCLUMAUHBI (MOAYNS)
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Bup pabot MeTtoaunyeckue pekomeHaauum

nekunn B xo0e neKuMoHHbIX 3aHATUIA pekoMeHOyeTCa BeCT KOHCNEeKTnposaHmne yqe6Horo martepunana.
O6an.laTb BHMMaHWe Ha KaTeropuu, oopMynnpoBKN, packpbiBalolwmne cogepxaHue Tex Unm nHblx
SABIEHUI 1 npoueccos, Hay4Hble BbiIBOObI N NPakTn4eckne pekomeHnaumin. XXenatenbHoO ocTaBUTbL B
pa6oq|/|x KOHCNEeKTax nons, Ha KOTopbiX Oenatb NOMETKn n3 peKOMeH,D,OBaHHOIﬁ nmteparypsbl,
gononHawuwme Mmatepuman HpOCﬂquB.HHOVI nekuuun, a Takxe nog4yepkumearoume OCO6YIO BaXHOCTb TeX
NN NHbIX TeOPETUYEeCKNX NnonoXeHuin. 3apaBatb npenonasartesnio yTodH{owme Bornpoch! C Lenbto
YACHEHNA TeOpeTUHeCKnx MONOXEHWN, paspeweHns CNopHbIX CI/ITy3LI,I/II7I.

npaktuyeckne | PekomeHpauuu:
3aHATUA - HA 3aHATUS HOCUTb PEKOMEHO0BAHHYIO NEKTOPOM nuTepaTypy:
- 06s13aTeNIbHO MMETb COBCTBEHHbIN KanbKynsaTop;
- [0 O4epPEenHOro NMPaKTMYECKOro 3aHATMSI MO KOHCNEKTY (Mn nutepatype) npopaboTatb
TeopeTnyeckuii matepuan,
COOTBETCTBYIOIWNIA TEMbI 3aHATUS;
- B Ha4ane 3aHATUI 3a4aTb Npenogasartento BONPOCh! No MaTepuany, Bbi3aBaBlWeMy 3aTtpyoHEHUS B
€ro NoHUMaHum n
OCBOEHUN NPU peleHnn 3a8a4, 3a0aHHbIX 05151 CAMOCTOATENIbHOIO PELeHNS;
- UMeTb Npw cebe KOHCNEKT NeKUNiA;
- peleHne 3ajaqn Bcerga HadmHaTb C BbiPaXXeHUs, MO3BONSIOWErO NONYYUTb KOHEYHbIV peaynbTarT, a
3aTeM HaxoouTb
HeobXoauMble KOMMOHEHTbI /sl ero Nony4YeHuns:;
- Ha 3aHATUM 0OBOAUTL KaxXdyto 3afa4y 00 OKOHYATENbHOroO PeWeHns, B cryyae 3aTtpyaHeHuin
obpatwatbes K
npenogasaTento.

camocTosi- | B xone camocTtosTenbHol paboTbl:
TenbHasi - paboTatb C Hay4HOW NMTepaTypoli B 061acTi MateMaTUyecKon aKoNorum U ¢ MaTeMaTmyeckm
pabota naketom Maxima.
- MNO3HAKOMUTLCS C PEKOMeHayeMoli npenoaaBaTeneM nuTeparypoil;
-Bbl1€NUTb NpobneMHble 06N1acTV 1 HeOAHO3HAYHbIE MOAX0Abl K PELIEHIO MOCTABNEHHbIX BOMPOCOB;
-doopMynMpoBaTb BOMNPOCHI, N5 OTBETOB Ha KoTopble TpebyeTcs noMollb npenogasarens. buiTb
rOTOBbLIM 334aTb 3TV BOMPOCHI Ha ayAMTOPHOM 3aHSTUN.

aK3aMeH Mpy NOArOTOBKE K UTOrOBOMY KOHTPOO N3YHNTh OCHOBHYIO U LOMOMHUTENBHYIO NUTEPATYPY, U3Y4NTb
KOHCMEKTbI NEKLUI 1 MaTepunan HapaboTaHHbI BO BPEMS NPaKTUYECKMX 3aHATUI, YCTHOrO onpoca 1
BbIMO/IHEHNS [OMALHEro 3anaHus, npopabotatb MEHee 3anOMHUBLINECS TEMbI U BOMPOCHI, KOTOPbIE
BO3HVKANM BO BPEMS U3YHEHNS OUCLIMMMVHDI.

10. MepeveHb MHGOPMaLMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30BaTeNbHOro
npouecca no gucuunIuHe (MOAyno), BK/oYasi nepeyeHb NPOrpaMMHOro o6ecneyeHuns 1 MHPOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX NMPU OCYLLECTBNEHM 06pa3oBaTebHOro npolecca no
OUCUMNAVHE (MOLyNio), BKNOYas nepedeHb NporpaMMHOro obecrnedeHns n MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpamMMme OUCLMNNNHBI (MOZYNS).

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

MartepunanbHO-TeXHUYECKOE obecrneyeHue o6pasoBaTeanoro npouecca no gucumnnmHe (MOAynto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst ofisi CaMOCTOSTENbHOM PaboTbl 0BY4AKWUXCS, YKOMMNIEKTOBAHHBIE CMELNANU3NPOBAHHOR MEBGENbIO (CTOMbI 1
CTYNbS1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayanTopun oNns KOHTaKTHOWM paboThl C MpenonaBaTeneM, yKoMNnekToBaHHble cneumanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep Ans pacnedvarky pasgaroyHbix MaTepuanos.
MynbTumeouitHas ayoutopums.
KomnbioTepHbIi knacc.

12. CpencrtBa apanTtaumm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuXcsi MHBaNUA0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

I'Ipvl Heobx0aMMoCTh B o6pa305aTean0M npouecce npuMeHATCAa cnegytowme Metonbl U TEXHONOrnu, obneryatouime
BOCNpUATUE UHPOopMaLnUK 06y'-|a}OLIJ,I/IMI/IC$I nHBanungamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:
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- co3daHune TEKCTOBOW Bepcun nto6oro HETEKCTOBOrO KOHTEHTA /s ero BO3MOXHOIro npeo6pa303ava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3NnyYHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWwTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 00y4atolmMXcs BOCNPUHUMATD OLHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX NCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLMIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNS -
aynvanbHo;

- NPVYIMEHEHNe NPOorpaMMHbIX CPEACTB, obecneymBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLUMMNIMHON, 3a CHET aNlbTePHATUBHbIX CMOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSILIMOHHBIX
TEXHONOMNIA;

- NpuMeHeHne ONCTaHUMOHHbIX o6pa30|3aTer|be|x TEXHONOrNin ang nepegnayv Hgopmaummn, opraHndauum pasnnyHbix
hbopm I/IHTepaKTI/IBHOIZ KOHTaKTHOM pa60TbI o6y'-|a|ou4eroc9| C npenogaearenem, B TOM Hucne Beﬁl/lHapOB, KOTOpPbIe MOryT
6bITb MCMONb30BaHbI AJ15 npoeeneHmnsa BupTyanbHbIX NeKUMin ¢ BO3MOXHOCTbLIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
AONCTaHUMOHHOIo o6y'-|eHv|;|, npoeeneHns ceMmHapoB, BbICTyMJIeHNA C oknagamm 1 3alTbl BbINOTHEHHbIX pa60T,
nposeneHnsa TpeHNHros, opraHn3aunmn KONNEKTUBHOW pa6OTbI;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIMIA 41 OpPraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npoaonxXnTtenbHOCT coadun 06yqa+ou4v|Mc91 nHBaNNMOOM Unn nnUOM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hOpPM I'IpOMG)KYTO‘-IHOVI arrectauumn no OTHOWEHUIO K YCTaHOBHeHHOIZ NpPOAONIXUTENNIbHOCTU NX COoa4ql:

- NMPOLONXNTENbHOCTM cAayn 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON (POpMeE, - He Bonee yem Ha 90 MUHYT;

- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOONMXMNTENIbHOCTU BbICTYMNeHNS 0Byyatowerocs npu 3awmTe Kypcosoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm ®rOC BO n yyebHbiM nnaHom no HanpasneHuto 05.03.06

"9konorna n NpUpPoLoNonbL3oBaHue" 1 NPodhro NOAroToBKK "YnpaeneHne Ka4eCTBOM OKpyXatowwel cpepl 1
npUpoaHbIMK pecypcamn’.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.02 CucteMHbI aHanu3 n MoOLENPOBaHNE B 9KO0rm

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne noarotosku: 05.03.06 - Skonorma n Nprpoaononb3oBaHue

Mpodpunb NOAroTOBKM: YNpaBneHne ka4eCTBOM OKpyXatowlel cpeabl M NpUPOIHbIMA Pecypcamu
Keanndpvkaums BbinyckHrka: 6akanasp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1.MewankwH, B. M. OcHoBbI MHCbOpMATU3ALMYU N MAaTEMATUYECKOrO MOLENMPOBAHUS 9KONOTMHECKUX CUCTEM: y4ebHoe
nocobwue / B. N. MewankuH, O. B. Bytycos, A. I". MHayk. - Mockea: UHDPA-M, 2020. - 357 c. - (Beiclwee obpasoBaHue). -
ISBN 978-5-16-009747-3. - TekcT: anekTpoHHbIii. - URL: https://znanium.com/catalog/product/1111403

(nata obpatweHus: 27.02.2020). - Pexxum gocTtyna: no noanmcke.

2. 3apvnos LLU.X. 3ana4yn matematuyeckoi akonorum 1 naket Maxima: yuebHoe nocobue / 3apunos LW.X., A63anvnos

[.®., KoctepuHa E.A. - KasaHb: KasaHckuin yHusepcuteT, 2015. - 120 ¢. - TekcT anekTpoHHbIi. - URL:
http://dspace.kpfu.ru/xmiui/bitstream/handle/net/149835/Zadachi_matematicheskoj_ekologii_i_paket_Maxima.pdf?sequence=18
(bata obpaueHmns: 27.02.2020). - Pexum poctyna: OTKpbIThIN.

3. BBeneHne B MaTeMaTuyeckyto aKkonoruto: yuebHo-metoamyeckoe nocobue / LL.X. 3apunos/ - KasaHb: Mianatenscteo
KasaHckoro chegepanbHoro yHmeepcuteta, 2010. - 47 ¢. - TekCT : anekTpoHHbIn. - URL:
https://kpfu.ru/docs/F1630506061/book_ots_full.pdf (naTta obpawerusi: 27.02.2020). - Pexum foctyna: oTKpbITbIN.

JononHutenbHasa nuTteparypa:

1. Mogenu guHamMmku nonynsumnin Ha ocHose AndodoepeHUmanbHbIX ypaBHEeHWI: peanu3auns B cpege R:
yuyebHo-MeToauyeckoe nocobve / 3apunos LW.X., HnkoHeHkoBa T.B., Tonmadesa C.A. - KasaHb: M3gatenbcteo
KasaHckoro chenepanbHoro yHmeepcuteta, 2017. - 30 ¢. - TekcT : anekTpoHHbIi. - URL:
http://dspace.kpfu.ru/xmlui/bitstream/net/117211/1/IEiP_KMES_Modeli_R.pdf (nata obpaweHus: 27.02.2020). - Pexunm
JOCTyna: OTKpPbITbIA.

2. Kongaes, B. 1. OcHoBbl anroputMnsaumv 1 nporpammmpoBaHus: yiebHoe nocobue / B.[. Konnaes ; nog pea. npod.
N.I". TarapuHoii. - Mockea : U '®@OPYM' : UH®PA-M, 2019. - 414 c. - (CpenHee npodpeccrmoHansHoe obpasoBaHue). -
ISBN 978-5-8199-0733-7. - TekcT : anekTpoHHbIi. - URL: https://znanium.com/catalog/product/980416 (nata
obpauweHuns: 27.02.2020). - Pexxum pnoctyna: no noanucke.

3. depoToBa, E.J1. MHdopmMaTrka: kypc nekuuii: ysebHoe nocobue / E.J1. depotosa, A.A. depnoTos. - Mockea: U1
DOPYM: UHDPA-M, 2011. - 480 c. - (Buicluee obpasoBaHue). ISBN 978-5-8199-0448-0. - TekCT: anekTpoHHbIiA. - URL:
http://znanium.com/catalog/product/204273 (pata obpaiieHus: 27.02.2020). - Pexxumm gocTyna: no Noanmcke.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.02 CucteMHbI aHanu3 n MoOLENPOBaHNE B 9KO0rm

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

HanpasneHnne nogrotosku: 05.03.06 - Skonorma n Nprpoaononb3oBaHne

Mpocdpbmnb noarotosku: YnpasneHne ka4eCTBOM OKpyXatowen cpebl ¥ NPUPOLHbIMU pecypcamu
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

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

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm 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 HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns 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-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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