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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
peaynbtatamm ocBoeHns OMOIM 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 ymeTtb:

rOTOBUTb NCXOAHble OAaHHbIE O/14 NpoBeneHNa MUHN-UCcnenoBaHus no yqeéHoM mMonoenn; CoCtaBnATb
mMatemaTtn4yeckme Mooenun aonsa peweHmsa Hay4Ho-nccnenosarenbCkux 3anad

JonxeH Bnanetb:

HaBblKkaMM pa6OTbI B cpene NMHTerpnpoBaHHOro MaTteMaTn4eckoro naketa ansa nposeneHnsa MUMHU-uccnenoBaHus no
y'-|e6H0|7| MOLENN; HaBblkaMn COCTaBNEHNS MaTeMaTUyecKmux Mogenen ans peweHnsa CNoOXHbIX
Hay4HO-mUccnenosartenbCkmMx 3a4ad, BU3yanm3npoBaTtb onncaHne 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 oucumnnuHa (Mogynb) BkntodeHa B pasgen "51.0.03 OucumnaunHbl (Mogynun)" OCHOBHOM NPOIECCUOHASBbHOWA
obpasoBatenbHoi nporpammel 20.04.02 "MpupoaoobycTpoincTeo 1 Bogononb3oBaHue (be3onacHocTb U peabunutauus
TEPPUTOPUIA MPUPOAHBIX U TEXHOFEHHbBIX KATacTpod)" M OTHOCKTCS K 06S3aTENbHbBIM LUCLUMNIVHAM.

OcBauBaetcs Ha 1 kypce B 1 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 - 64 4aca(oB), B TOM 4ucne nekuun - 20 yaca(oB), npakTnyeckne 3aHsaTus - 0 yaca(os),
nabopatopHbie paboTbl - 44 yaca(oB), KOHTPONb CAMOCTOSTENbHOM paboTsl - 0 Yaca(os).

CamocTtosiTenbHas pabota - 44 yaca(oB).
KoHTponb (3a4éT / ak3ameH) - 36 yaca(os).
®dopma NPOMEXYTOHHOr0 KOHTPONS AUCLUMNANHBI: 3K3aMeH B 1 cemecTpe.

4. CopepxaHue OUCLUUNNUHBI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONUYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U Tematu4yeckmnit nlaH KOHTaKTHOM U CaMOCTOSITe/IbHOW paboThbl N0 AUCLMNANHE (MORYNIO)
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MporpamMma gucumnnmHbl "MaTtemaTnyeckoe MogenvMpoBaHune nprMpoaHbix npoueccos”; 20.04.02 "MpuponoobycTpoincTeo u

BOAOMNONb30BaHME".

aB

Bupabl n yachbl
KOHTaKTHOM paboThbl,
Paspenbl oucumnnnHbl / MX TPYAO0EMKOCTb CamocTtosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
flexunu 3aHATUSA paboTbl
Buapbl n yacsbl
KOHTaKTHOW paborThbl,
Paspenbl gucumnnuHbl / WX TPyAOEMKOCTb CamocrosiTenbHasi
N Monynsi Cemectp (B yacax) pa6ora
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. OCHOBHbIE NMOHATUS
MaTemMaTn4eckoro MoaenMpoBaHus
1.|nprpPOLAHbIX NPOLIECCOB: NPOLLECChI 1 6 0 16 15
nepeHoca B okpyxXatoliei cpege,
nonynsiuMOHHbIE MOAENN
5 Tema 2. BBep,eHm? B _ 1 6 0 14 15
4.2 Gody LA )
T
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atmocchepbl. CBefeHnst 06 aTMocdpepe. B3auMocBs3b SBNeHW Npu 3arpsisHeHUr aTMocgpepsl. BnnsHue atmocgpepHbix
3arpsAsHUTENelt Ha PacTUTENbHOCTb, HA MaTepuarnbl, Ha CBOMCTBA aTMOCHEPDI, HA METEOPOIOrMYECKNE YCOBUS B
rnobanbHom mMaclwTtabe. OCHOBHbIE MOAENMN PACCESHUS 3arpsi3HEHUl B aTMocdepe. ["ayccoBa Moaenb. XapakTepucTukm
MCTOYHIKOB BbIBPOCOB. BBeneHue B MexaHuky asposoneit. OcHoBHble NoHaTUS. Knaccudpukaums aspo3soneii. CBoictea
aspo3oneli. A3po30osbHble YacTuLbl B atMocgepe. Matematuyeckrie MoAeny nonynsumii.

Tema 2. BBeneHue B HTerpupoBaHHbIn naket Maxima.

BeeneHue B MHTEerpnpoBaHHblie MateMaTtn4eckmne nakeThbl. CWUMBONbHbIE N YNCNEHHbBIE MATEMATUYECKMNE onepauunn.
AHanuntTnyeckoe 1 YncneHHoe peweHne anre6paw-|eol<v|x 1 gudpgoepeHumnanbHbix ypaBHeHI/II7I B nNakeTe. FpacpmquKoe
npencrtasneHne pacy4eTHbIX pe3ynbTaToB. OneMeHTbI nporpamMMmnpoBaHnA. PeweHne I'IpOCTGI7ILUVIX 3agad
I'IpVIpO,D.OOﬁyCTpOVICTB& 1 BOOONO/b30BaHUA 3KONOrMn 1 npmnpoaononb3oBaHns C NOMOLbIO NakeTa Maxima.

Tema 3. MopoenupoBaHue NpupoaHbIX Npoueccos B nakete Maxima

Peanusaumsa monenen npoueccos nepeHoca B oKpyxarLllen cpene B nakete Maxima. BbiBog 1 pelweHve ypaBHeHMS
anddysnm B HeNoABUXHON cpele. BbiBoa ypaBHEHNSI KOHBEKTUBHON AMADADY3UN B NOOBUXHON cpede. PeweHve
OLlHOMEPHOro ypaBHeHNs Andddy3nm B HENOABUXHON HeorpaHn4eHHon cpene. PelleHne OByMepHOro u TpexMepHoro
ypaBHeHus anddysnm B HENOOBUXHON Cpelie B HeorpaHM4yeHHom cpete. PeweHre 0gHOMEPHOro ypaBHeHNS
KOHBEKTMBHOM AMAY3MN B NOABUXHON cpele. PelweHne 0gHOMEPHOro ypaBHeHNS Andpdpys3nm ¢ pasinyHbIMn
rpaHnYHbIMK ycnoBusiMu. ["ayccoBa MoAesb paccesiHus 3arpa3HeHunin B atMmocapepe. [duckpeTHble mogeny nonynaunima/
Mogenb XUWHUK - XepTea B3anMOLEeNCTBUS NONynsunii

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

CamocTosiTenbHas pabota 0by4arolyxcs BbINOMHAETCS MO 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
HO 6e3 ero HenmocpenCcTBEHHOro yqacTusi. CamoctosTenbHas paboTta noapasnensieTcs Ha CaMoCTOSATENbHYIO paboTy Ha
AyLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHY0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLUMUNAUHBI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaEMbIX BO BPEMS ayanTopHOI paboTel. Bo BpeMsi caMocTosTeNnbHOM paboTbl 0ByyatoWwmnecs YnutaroT u
KOHCMEKTUPYIOT yHeOHYI0, Hay4HYHO 1 CMIPABOYHYIO NUTEPATYPY, BINONHAT 3aaHUs, HANpPaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMMIUHE.
OpraHuzauusi caMocTosTenbHon paboTbl 0ByHaroWUXCS pPernaMmeHTMpyeTcsl HOPMaTUBHBIMU LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NUTepaTypoii N aNEeKTPOHHLIMM 0Bpa3oBaTeNibHbIMU Pecypcamm, BKIOYas:

MopsiLoK opraHn3aumm 1 ocyleCcTBAEHNS 06pa30BaTeNbHON AeSTENbHOCTM MO 06pas3oBaTeNbHBIM MPOrPaMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpaMmmam crieumaniTeTa, nporpammam MarmcTpatypbl (YyTBepXaeH
npukasom MuHucTepcTea obpasosaHus 1 Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

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

YcTaB heaepanbHoro rocyiapCTBEHHOr0 aBTOHOMHOIro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”
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MporpamMma gucumnnmHbl "MaTtemaTnyeckoe MogenvMpoBaHune nprMpoaHbix npoueccos”; 20.04.02 "MpuponoobycTpoincTeo u
BOLOMOSIb30BaHMNE".

MpaBuna BHyTPEHHEro pacrnopsaka goeepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHNs
BbICLIEro npodpeccmoHansHoro obpasoBaHus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBeEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doegepanbHoOro yHmeepcuteTa
MaTemaTnyeckuit obpasoBaTenbHbIli caiT - http://old.exponenta.ru/

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

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

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BKIOYaeT OLUEeHO4YHble MaTepualibl, HanpaB/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWN, B TOM YMCE 3HAHWN, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TekKylwero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMe)KyTOLIHOIZ arrectauumn.

B choHLe OUeHOYHBIX CPEACTB COAEPXUTCS creayiolas HpopMaums:

- COOTBETCTBME KOMMETEHUUI NNaHMpPyeMbIM peadynbTatam 0by4eHus Mo JMcUMnavHe (Moaynio);

- KPUTEPVM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKM MO AMCUMNAHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPeacTBa;
- KpUTEPUM OLIEHMBAHNS O KaXA0ro OLEeHOYHOro CPecTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMblie K 0ecTBUSM 0bydatowmxcs,
IEMOHCTPVPYeMbIM peadynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucumninHe HaxoonTcs B an/IﬂO)KeHI/IVI 1k nporpamme oncumnnnHbl (MO,EI,yJ'II'O).

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

OcBoeHVe aucuMNAUHLI (MOSYNS) NpPeLnonaraeT U3yYeHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbi.
NuTtepatypa MoxeT ObITb AOCTYMHA 00yyalowWwmuMcs B OOHOM U3 BYX BapUaHTOB (M160 B 060MX N3 HKX):

- B 9/1EKTPOHHOM BMAE - 4epe3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHMM 3ak/to4eHHbIXx KDY norosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayuHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe no YynTaTenbCckmuM buneTam B COOTBETCTBUM C npasmnamm nonb3o0BaHUA Hay'-|H0|7| 6mbnroTekoiA.

OneKTPOHHbIE N30aHUS AOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM Npu BBEAEHNM 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEKTPOHHbIA yHMBepCUTeT". Mpu MCNONb30BaHMM NeYaTHbIX U3naHWn BUHNNOTEUHbIN
ooHA AomxeH 6bITb YKOMMIeKToBaH UMK M3 pacyeTa He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 sk3eMnngapa) Kaxaooro n3 n3gaHnini OCHOBHOM nuTepatypbl 1 He meHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTtypbl Ha Kaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMONHUTENBHOM y4eBHON NTepaTtypbl, HEOOXOAMMON OJ1 OCBOEHUS AUCLMMNAVHBI (MOOyns),
HaxonmuTcs B MNpunoxeHun 2 Kk paboyel nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOM ceTn "UHTepHeT"', He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNINHBI (MOAYIIS)

Martematunyeckuin obpasoBatenbHblil caiiT - http://old.exponenta.ru/

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

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

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHMUIO AUCLUMN/IMHBI (MOAYNS)
Bupg, pa6or MeTtoauyeckme peKoOMeHaLmm

nekumu CTyneHTam HeobX04MMO Mocewatb NeKLMU, BECTU KOHCMEKT NEKLWIA BCNeq 3a N3NOXEHNEM
Mmatepuana npenojasateneM. PekomeHayeTcs npopabaTbiBaTtb KOHCMEKT B TEYEHWE OHS NOCHe
NeKLMM 1 NpocMaTpmBaTh €ro BHOBb HakaHyHe crefyolen nekumn. B cnydae obHapyxeHus owmnbok
1NN BO3HWMKHOBEHWS BOMPOCOB MO NpeiblaylemMy Matepuany Heo6xoanmo obpatntbes K
npenogaeatento.
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Bup pabot MeTtoaunyeckue pekomeHaauum

na6opaTopr|e Ins noarotoBku K na60paTopr|M 3aHATUAM CTYOEHTY peKoOMeHOyeTCsa npeansaputenbHO

pa60Tb| ﬂpOpa6aTblBaTb KakK NeKLNOHHbIN martepuan, Tak n Mmartepuan npenbloywmnx npakTnyeckmnx 3aHATUIA.
OcHoBOI Ans NoAroToBKM Cny>xmnTt ,D,OépOCOBeCTHOG BbINOMHEHNE AOMaWHero 3agaHus. Ins
YCMNewHoro peuweHnsa 3anad HepBOIZ 4acTu Kypca CTyaeHTaM pekoMeHayeTCcs BCMOMHUTb Matepuan,
OCBOEHHbIN B npenbloyumnx ceMmectpax B pamMkax 6a30BbiX MATEMATUYECKMX ONCLUMNH.

camocTtos- | CamocTosiTenbHas pabota CTyAeHTOB COCTOUT U3 IBYX OCHOBHbIX YacTel - npopaboTka NeKLUMOHHOIo
TenbHas maTepuana v BbiNONHEHUS LOMAlHVX 3a8aHnii. 1S OCBOEHNS TEOPETUYECKOrO M NPaKTUYECKOro
pabota maTepuana, B Cry4ae, Koraa KOHCMeKTOB OKa3blBaeTCsl HELOCTATOYHbIM, Ui 4nisi 6onee AeTanbHo
npopaboTkn OTAENbHBIX TEM PEKOMEHAYETCS UICMONb30BaTh NMUTEPATYpPy, YKasaHHyo B
COOTBETCTBYIOIWEM pasgene. Bce BosHvKalowWwme BONPOCH PEKOMEHAYETCS 3apaHee YeTko
CCPOPMYNMpPOBaTh U BNOCNEACTBUM 06CYANTb C MPenonaBaTenem.

3K3aMeH MonroToBKy K 3K3aMeHy peKoMeHIyeTcsi pa3fenuTtb Ha fBa atana. Ha nepeom atane
npopabaTbiBalOTCS BCE 3K3aMEHaLMOHHbIE BOMPOCH U DOPMYNMPYOTCS BOMPOCHI K NPenoAasaTenio B
pamKax KOHCYyNbTaumu no pasaenam, HeaocTaTouHO NoAPOBHO ONUCaHHBIM B paMKax NeKLUMOHHOro
Kypca unu 6onee TpyaHbIM B OCBOEHUM Matepuana. lNocne KoHCynbTaumm Npoucxonnt
OKoHuYaTenbHas npopaboTka u 3aKpenneHne maTepuana no BCEM 3K3aMeHaUVOHHbIM BOMpPOCaM.

10. NMepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOTMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/lbHOro
npouecca no gucuuniavHe (Mooyno), BKJaoUYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CcnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NPorpaMMHOro obecrneyeHns u HGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNWHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He0O6X0AMMOW AN OCYLUEeCTBNeHUsi o6pa3oBaTe/ibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4Yeckoe obecneyeHre o6pasoBaTenbHOro npoLecca no AucumnavHe (Moaynio) BKntoYaeT B cebs
cnenylolne KOMMOHEHTbI:

MoMelleHnst 015 CaMOCTOSITENbHOM PaboThl 0OYYaAIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTY/bs) 1 OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHMUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY,

YyebHble ayamTopun 4Jis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELManM3npoBaHHON Mebenbo
(cTonbl 1 CTYNbS).

KomnbloTep 1 npuHTEp ons pacneyaTkn pa3gaToyHbix MaTepuanos.
MynbTvMeauiiHas ayautopus.
KoMnbloTepHbIii Knacc.

12, Cpeﬂ,CTBa apgantauumv npenopgasaHusl oguCcUNNMNIUHDbI K I'IOTpeﬁHOCTFlM 06y'-|a|ou.|.|nxc5| UHBaNUOoOB U nNuuy C
orpaHun4eHHbIMU BO3MOXXHOCTSAMU 300PO0BbSA

Mpwn HeobxonmMocTy B 0bpasoBaTenbHOM NPOLECCE MPUMEHSIOTCS Cnepytowmne MeToAbl U TexHonoruv, obneryaioume
BOCNPUATHE MHGOPMaLMK 0BYYaOWUMIUCS MHBANULAMW U NIMLAMU C OFPaHUYEHHbBIMU BO3MOXHOCTSIMU 300POBbS:

- co3aaHne TEKCTOBOW BepCcumn nto6oro HETEKCTOBOrO KOHTEHTA /1Sl er0 BO3MOXHOIro npeo6pasoBaH|/|;| B
anbTepHaTnBHbIE POPMBI, y,D,06HbIe ONS pasnunyHbIX NoMb30BaTeNen;

- CO3[aH1e KOHTEHTA, KOTOPbI/ MOXHO NPeACTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabrypoBaHus Tekcta U nsobpaxeHuii 6e3 notepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBmaTypbl;

- co3gaHne BO3MOXHOCTEN ansi 06y4atolmMxcs BOCNPUHUMATL OHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLUIO BU3yanbHO, C HAPYLWEHUSIMU 3PeHNs -
aynnanbHo;

- NPVYIMEHEHNEe MPOrpaMMHbIX CPEACTB, obecneyrBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLMMNMHOM, 3a CHET aNibTEPHATUBHbIX CNOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYSLIMOHHBIX
TEXHONOMNIA;

- NpuMeHeHne oNCTaHUMOHHbIX o6pasoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmaummn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOIZ KOHTaKTHOM pa60Tb| o6y'-|a|ou4er009 C npenogaesarenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIe MOryT
6bITb MCMONb30BaHbI OJ15 npoeeneHunsa BMpTyanbHbIX NEeKUMn ¢ BO3MOXHOCTbLIO B3aUMOOENCTBUSA BCEX y4aCTHMKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, nposeneHns ceMmHapoB, BbICTyMJIeHNA C AoKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NPVMEHeHNe ONCTaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA ONsi OpraHM3aLmMmn GOOPM TEKYILEro 1 MPOMEXYTOYHOMO
KOHTPONS;
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- yBenndeHne npoaonxXnTtenbHOCT caoadun 06y'-|a+ou4v|M09| MnHBANMOOM Unn nNMUOM C orpaHM4eHHbIMM BO3MOXKHOCTAMU
300p0BbSA hopM ﬂpOMe)KYTOHHOIZ arrectaunmn no OTHOWEHUIO K YCTaHOBﬂeHHOI7I npPOAONIXUTENIbHOCTU NX Coa4qu:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXNTENBHOCTU MOArOTOBKM 06y4Yatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONMXMNTENIbHOCTU BbICTYMeHNs 0byyatowerocs npu 3awmTe KypcoBoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cooteeTcTBMU ¢ TpeboBaHnsamMm ®rOC BO n yuyebHbiM nnaHom no Hanpasnenuto 20.04.02

"MpuponoobycTpoicTBO 1 BOAOMNONb30BaHNE" 1 MarncTepckol nporpamMme "bBesonacHocTb 1 peabunutauns Tepputopuii
NPUPOOHBIX N TEXHOTEHHbIX KaracTpod".
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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

Mpodpunb noarotoBkn: besonacHocTb 1 peabunmraums TePPUTOPUI NPUPOOHbBIX U TEXHOrEHHbIX KaTacTpod
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

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. - KaszaHb: KasaH. yH-T, 2018. - 47c.- TekcT : anekTpoHHbIN. - URL:
http://dspace.kpfu.ru/xmlui/bitstream/net/130767/1/book_tpe_13_04_2018.pdf (naTta obpalieHms: 28.05.2021)

2. 3apvnos, lW.X.3ana4n matematuyeckoi akonorum n naket Maxima: yuebHoe nocobue / L.X.3apwvnos , O.P.

A63anunos , E.A. KoctepuHa. - KazaHb: KasaH. yH-T, 2015. - 120 c.- TekcT : anekTpoHHblit. - URL:
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)

JononHntenbHas nuteparypa:

1. MewankuH, O.B. OcHOBbI MHCpOPMATM3ALUM N MATEMATMYECKOTrO MOAENNPOBAHNS 9KONOMMYECKkMx cuctem: YuebHoe
nocobue / B.MN. MewankuH, O.B. Bytycos, A.I'. MHayk. - M.: UH®PA-M, 2010. - 357 c.: 60x88 1/16. - (Bbiclwee
obpasoBaHme). (obnoxka).- ISBN 978-5-16-003818-6. - TeKCT : anekTpOoHHbIi. - URL:
http://znanium.com/bookread.php?book=184099 (nata obpauweHus: 28.05.2021)

2. HazapeHko, B.C. Matematuyeckne metonbl B rugporeonorun: YuyebHoe nocobue ans Bysos / B.C. HazapeHko, O.B.
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3. TuxoHoBa M. O. OcHOBbI 3KONOrM4yeckoro MoHnTopuHra: YyebHoe nocobue / 1.0. TuxoHosa, H.E. KpyunHuHa. - M.:
®dopym™: HALL MHDPA-M, 2015. - 240 c.: 60x90 1/16. - (Boicluee obpasoBaHue: bakanaspuar). (o6noxka) ISBN
978-5-00091-041-2. - TekcT : anekTpoHHbIi. - URL: http://znanium.com/catalog.php?bookinfo=501429 (nata
obpalleHus: 28.05.2021)
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

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

Mpodpunb noarotoBkn: besonacHocTb 1 peabunmMraums TePPUTOPUIA NPUPOOHbBIX U TEXHOrEHHbIX KaTacTpod
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

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.




